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1. OBIIASI XAPAKTEPUCTUKA PABOYE TPOTPAMMBI
JUCHUILIAHBI

bJ1.07 EcTecTBO3HaHUE
(MHJEKC, HANMCHOBAHUE JTUCITUTIIMHBI)

1.1. ObsacTb npuMeHeHus1 padoueil MPpoOrpaMMbl

PabGouass mporpamma JIHUCHMIUIMHBI pa3pa0OTaHa Ha OCHOBE MHChbMa
JlenaptameHTa TOCYAapCTBEHHOW TOJUTUKH B c@epe MNOATOTOBKH padbouyux
kazapoB U 10 «PekomMeHmanuu Mo OpraHU3alyy MOITYYEHHUs CPEIHEr0 OOIIEro
oOpa3oBaHMsI B TMpeAesiax OCBOCHHMS 0O0pa3OBaTENbHBIX IPOTPAMM CPEIHETO
npodeccruonanbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIET0 0Opa3oBaHHS C
y4eToM TpeOoBaHMi (eiepanbHbIX TOCYIapCTBEHHBIX CTAHAAPTOB U MOy4aeMOil
npodeccuu WM CHeHaTIbHOCTH CPEAHETO MPOPECCHOHANTBHOTO 00Pa30BaHUS OT
17 mapra 2015 1. N 06-259.

Pabouass mnporpamMmma CcOOTBETCTBYET TpeOOBAHMSIM K MPEIMETHBIM
pe3yibpTaTaM OCBOEHHSA JaHHOW TIPEIMETHOM 00JacTH, YCTaHOBJIEHHBIM
denepaibHbIM TOCYJIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPETHETO
obmero o6OpaszoBanus (IIpuka3 MunucTepcTBa mpocBelneHus Poccuiickoi
@enepanuun ot 12 aBrycra 2022 roma Ne 732 «O BHeceHMM W3MEHEHHI B
(benepanbHbI rOCYAapCTBEHHBIH 00pa30BaTeIbHBIA CTaHAAPT CPEAHErO OOIIETOo
oOpa3oBaHusl, YTBEPKJACHHBIA MpUKazoM MuHucTepcTBa 00pa30BaHMS U HAYKH
Poccuiickonn ®enepanuu ot 17 mag 2012 r. Ne 413» 3apeructpupoBaH
Munroctom Poccun 12 centsiops 2022 rona, peructpaiionHbiin Homep 70034).

1.2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOIrPaMMbI

Juctmmimaa «EcTecTBO3HAHMWE» OTHOCHTCS K 0a30BBIM JHUCIUATIIMHAM
paszzmena  00meoOpa3oBaTeNIbHOW  MOJATOTOBKM  MPOTPaMMbl  MOATOTOBKHU
crienimanuctoB cpeanero 3seHa (ITTICC3).

3HaHUA W yYMEHHs, (GOpPMHUPYEMbIe JTUCHUIUIMHOW «ECTECTBO3HAHUE»
HEOOXOMMBI JIJIsI TIOCIICAYIONIETO M3YyUYEeHHS JTUCHUIUIMH OOIIero I'yMaHUTapHOTO
U COIMaJbHO-DKOHOMHUYECKOTO IIMKJIa pazaena  obmienpodeccHoHalIbHON
noarotoBku ITICC3.

1.3. Heapb U mi1aHupyemblie pe3yabTAThl 0CBOCHUSA TUCHHUILIMHBI

N3ydenue AUCHUTUIMHBI «b/1.07 EcrecTBO3HaHME)» HAIpaBIEHO Ha
JOCTHXKEHUE CIICNYIOIINX LEJICH:

e hOpMUpPOBAHUE HHTEpPECa M CTPEMJICHUS OOy4YaroOUIUXCd K HayYHOMY
W3YYCHUIO TPUPOABI, PA3BUTHUE HUX HWHTEIUIEKTYaJbHBIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

®pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJC MO3HAHUS M (POPMUPOBAHUE
HCCJIEIOBATENICKOTO OTHOIIEHHUS K OKPYKAIOIIAM SIBJICHUSM;



¢ popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e hopMHpOBaHHWE YMEHUU OOBSACHATH SIBJICHUS C  HMCIOJIb30BAaHUEM
buznyeCKrX 3HAHUIM U HAYYHBIX JI0Ka3aTEIbCTB;

e popMuUpOBaHHE MPEACTABICHUA O PONMM (PUIUKU ISl Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUU;

e hOpMHpPOBAHHWE CHUCTEMBbl XHUMHYECKUX 3HAHUH KaKk  BaKHeWIeH
COCTaBIISIFOIIEN €CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, B OCHOBE KOTOPOW JIEXKaT
KJIIOUEBbIE MOHATHS, (yHIAaMEHTaJIbHbIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHUE
S3bIKa HAyKH, YCBOGHHE W TOHMMAHUE CYHIHOCTH JIOCTYMHBIX O0O0OIIEHUN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHHWE C HCTOPUEW HUX pa3BUTHI U
CTAHOBJICHHSI;

e hOpMHpPOBAHHWE CHUCTEMBl XHMHYECKHMX 3HAHUW KaKk  BaKHEUIIEH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KAPTHHBI MHpPA, B OCHOBE KOTOPOW JIEXKAT
KJIIOUEBbIE MOHATHS, (yHIAaMEHTaIbHBIE 3aKOHBI U TEOPUH XUMHUH, OCBOCHHE
A3blKa HAyKH, YCBOGHHME W TIOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0O0OIIeHUMN
MHUPOBO33PEHYECKOI0 XapaKTepa, O3HAKOMJICHUE C HCTOPUEH HUX pa3sBUTHI U
CTaHOBJICHUSI;

e bopMHpOBAaHHWE U pa3BUTUE TMPEACTABICHUM O HAyYHBIX METOJax
MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIMi, HEOOXOAMMBIX ISl MPUOOPETEHUS
YMEHHM OPUEHTHUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBICHUN, HMEIOIINAX
MECTO B IIPUPOJE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

®pa3BUTHE YMEHUN U CIIOCOOOB AESTENBHOCTHU, CBSI3aHHBIX C HAOJIIOJICHUEM U
OOBSICHEHHEM XUMHUYECKOI0 JKCIIEPUMEHTA, COOJIIOJEHUEM IpPaBUIl OE30M1aCHOTO
oOpalleHusl ¢ BEIEeCTBAMH.

®OBJIaJICHUE OOYYAIOLUIUMUCS 3HAHUSIMH O CTPYKTYPHO- (PYHKIIMOHAJIBHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHH
WCIIOJIb30BaTh ATH 3HAHMS JJI TPAMOTHBIX JEUCTBUII B OTHOILLIEHWU OOBEKTOB
YKUBOM NIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

B pe3ynbTaTe 0CBOCHUS TUCUUIIMHBI 00yYaromuics 1oJKeH yMeThb (Y):

— JEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (U3UKU B
dbopMHpOBaHUN COBPEMEHHOW HAYyYHOUN KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOM
TEXHUKH U TE€XHOJIOTMHM, B MPAKTUYECKON IEITEIBHOCTH JIIOJEH, LEJIOCTHOCTh U
eAUHCTBO (Pu3nyecko kapTuubl mupa (Y1);

= OOBSCHATh OCHOBHBIC MPUHIIMIBI JICUCTBUS MAIMH, MPUOOPOB H
TEXHUUYECKUX YCTPOMCTB; pa3inuarh YCJIOBHUS WX O€30MaCHOIO HCIIOJIb30BaHUS B
MOBCEIHEBHOM Ku3HU (Y2);

— BBITIOJTHSTH SKCIIEPUMEHTHI 110 UCCIEOBAHUIO (DU3NUYECKUX SIBJICHUN U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MNpPU 3TOM
dbopmynupoBath MpobiieMy/3aadyy M TUNOTE3y YYEOHOro OKCIEPUMEHTA,;
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpPYJOBAHUS; MPOBOJIUTH OMBIT H
dbopmynupoBath BEIBOJIEI (Y 3);



— OCYIIECTBISTh TMpsIMbIE M KOCBEHHBIE H3MEPEHUS (UBHUECKUX
BEJIMYMH; MPU STOM BBIOMPATh ONTUMAJIBHBIM CIIOCOO U3MEPEHHUS U UCIOJIb30BaTh
M3BECTHBIE METObI OIICHKHU MOTpenIHocTel usmepenuit (Y4);

— UCCJIEOBATh 3aBUCUMOCTH MEXAY (GU3MUECKUMHU BEJIUYMHAMU C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHUH: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIMYUH B
BUJIE Ta0OnuIl U TpaduKOB, AeNaTh BBIBOABI IO pe3yibTaTam uccieaoBanus (V5);

— coOimogaTe IpaBuia 0O€30MacHOro TpyAa MpU  MPOBEACHHUH
UCCJIEIOBAHUM B paMKax y4eOHOro 3KCIEpUMEHTa, Y4eOHO-UCCIIEe0BATENbCKON U
MPOCKTHOM JESATENBHOCTH C HCIIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U
nabopaTopHoro odopynoBanus (Y6);

— pemaTh pacu€THbIC 3a/1a4d C SIBHO 33JaHHOU (PU3MUYECKOU MOJIEIBIO,
UCTIONB3YS (PU3HUECKUE 3aKOHBI U MIPUHIIUIIBI; HA OCHOBE aHajIM3a YCJIOBHS 3a7aun
BbIOMpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIYYeHHOTO 3HaUeHUs (pu3ndeckoit Bennuunsl (Y7);

— pematb ~ KadeCTBEHHBIE  3a/Jayd:  BBICTPAMBATh  JIOTHYECKH
HENPOTHUBOPEUMBYIO IIETMOYKY PACCYKICHHIl C OMOpOH Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U pusnyeckue spienus (Y8);

— UCIOJB30BaTh IMPU  PELIEHUH Y4YEOHBIX 3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
Y MIPEICTABJICHUS YUYEOHOW U HAyYHO-TIOMYJIIPHON MH(POPMALIMH, MOTYYEHHON U3
pa3IMYHBIX HCTOYHUKOB; KPUTHYECKH aHAIM3UPOBATH MOTydaeMyo HHGOPMAIIUIO
(Y9);

— NPUBOJUTH TPUMEPHI BKJIa/la POCCHICKUX W 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHUE TIPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TexHoyorui (Y10);

— UCIIOJIb30BaTh TEOPETUYECKUE 3HaHUS MO (U3MKE B IOBCEIHEBHOM
KU3HM Uil oOecriedeHus: O€30MacHOCTH NpH  OOpallleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPONCTBAMH, IIJISI COXPAHEHHUS 3[0POBbS M COOJIIOCHUS HOPM
HKOJIOTHYECKOTO NOBEACHUS B OKpyxatomeid cpeae (Y11);

— paboTaTh B TPYyMIE C BBHITOJHEHUEM PA3IUYHBIX COLMATBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO paCHpelesTh OOS3aHHOCTU U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATh
BKJIaJ] K&XJIOTO U3 YYaCTHUKOB I'PYMIbl B PELICHUE paccMaTpUBAEMON MpoOIeMbl
(V12);

— OINpENENATh HallpaBI€HWE BEKTOpAa MHIYKIUU MAarHUTHOTO IIOJIS
MPOBOJHUKA ¢ TOKOM, Criibl AMmepa u cuiibl Jlopenna (Y 13);

— CTPOUTh U OIHUCHIBATH H300paXeHHE, CO37AaBaEMOE IUIOCKUM
3epKajioM, TOHKOU JnH301 (Y 14);

— BBISIBJISITH XapaKTepHblE  MPU3HAKK TOHSATHM, yCTaHAaBIUBAaTh MX
B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS MPHU OMMCAHUM COCTaBa,
CTPOCHHUS U IIPEBpaIleHUN opraHndeckux coeaunenuit (Y15);



— UCIOJB30BaTh  XUMHYECKYIO  CHMBOJIUKY  JUISl  COCTaBJICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN) dbopmyn
OpPraHWYECKUX BEIIECTB M YPABHEHHM XHWMHYECKHUX pEaKLHil; NU3rOTaBIMBaTh
MOJEIN MOJIEKYJ OPTaHUYECKUX BEMIECTB JJISI WIUTIOCTPALMM UX XHUMHUYECKOTO U
MPOCTPAaHCTBEHHOTO cTpoeHus (Y 16);

— yCTaHABJIMBATh MPUHAJICKHOCTh  M3YYEHHBIX  OPTaHUYECKUX
BEIIECTB [0 HX COCTaBy M CTPOCHHUIO K OIpeAeaEHHOMY KIAcCy/TpyIie
COeIMHEHUN (YIJIeBOJOPOIbI, KHCIOPOA- M a30TCOAEpXAIIUE COEAUHEHUS,
BBICOKOMOJICKYJISIPHBIC COEAMHEHHUS); NaBaTh UM Ha3BaHUS MO CUCTEMAaTUYECKOU
HomeHkiatype (IUPAC), a Takxe mpuBOAUTH TPUBUAIBHBIC HA3BAHUS OTIEIbHBIX
OpraHMYeCKUX BEHIECTB (STWUJIEH, MPONWIEH, aleTUJICH, ASTUJICHTJIUKOJIb,
rIMiepuH, GbeHon, GopManbIeru, aleraibAerul, MypaBbuHask KUCJIOTa, YKCyCHAs
KHCIIOTa, OJICMHOBAas KHUCJIOTA, CTEapUHOBas KHCIIOTa, TIJIOKO3a, (PYyKTO3a,
Kpaxmai, nettono3a, ruiul) (Y17);

= ONPENENATh BUJIBI XUMHUYECKON CBSI3M B OPraHUYECKHX COCIUHEHUSX
(onunapublie U kpatHbie) (Y18);

— MPUMEHSIThH TOJIOKEHUSI TEOPUM CTPOCHUSI OPraHUYECKUX BEMIECTB A.
M. bytiepoBa 1151 00BSICHEHHS] 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXpaHeHUs Macchl BemiecTs (Y 19);

= XapaKTepu30BaTh COCTaB, CTPOCHHUE, (U3UYECKHE U XUMHUYECKHUE
CBOMCTBA TUIIMYHBIX MPEJICTABUTEIEH PA3IMYHBIX KJIACCOB OPTaHUYECKUX BEILIECTB
(MeTaH, 3TaH, TWJICH, MPOMWICH, aleTwieH, OyTaaueHd-1,3, meTmwiOyTaauen-1,3,
OEH30JI, METAHOJ, ATaHOJI, STWICHIJUKOIb, TJIMLEPUH, (DEHON, aueTaabAeru/l,
MypaBbMHAsi W  YKCyCHas  KHCIIOTBI, TJIIOKO3a, Kpaxmaji, LeJUI0s03a,
AMUHOYKCYCHAsl KHUCJIOTA); WUTIOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXKIY HUMHU
YpPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIUM C HCIOJIb30BaHUEM
CTpYKTYpHBIX opmy (Y20);

= XapaKTEepU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO ChIphsi (HE(DTH,
MPUPOIHBINA Ta3, yrojb), CIOCOObI UX MepepaboTKU U MPAKTUYECKOE TPUMEHEHUE
MPOIYyKTOB TiepepadoTku (Y21);

= MPOBOAUTH BBIYUCICHUS 1O XHUMHUYECKUM YpPaBHEHUSIM (MacChl,
00bEMa, KOJIMYeCTBa UCXOAHOTO BEIIECTBA WJIU MPOJAYKTA PEAKIUH 110 U3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 HMCXOJHBIX BEIIECTB WU TMPOIYKTOB
peakuun) (Y22);

- BJIAJETh CHUCTEMOM 3HAaHUKA OO0 OCHOBHBIX METOAAaX HAYyYHOTO
MO3HAHUS, WCIOJIB3YEMBIX B XUMHUHU NIPU HM3YYEHUU BEUIECTB U XUMHUYECKHX
aBieHn  (HAONIOZCHWE,  WM3MEPEHHE,  OKCIEPUMEHT,  MOJEIUPOBaHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU U HX
npuMenenueM (Y23);

— coOoaTh MpaBWia TMOJB30BAaHUA XUMHUYECKOM TIOCYyJIOH U
7a00paTOPHBIM O0OpPYIOBAHMEM, a TaK)Ke IMpaBuia OOpalleHus ¢ BEUIECTBaMU B
COOTBETCTBUM C HHCTPYKIUSMH [0 BBHITIOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX
onbITOB (Y24);



— IJIAHUPOBATH U BBIMOJIHATH XUMUUYECKUN SKCIIEPUMEHT (IIPEBPAILICHUS
OpraHWYECKUX BEIIECTB MPH HArpeBaHHUM, IMOIYYECHHE OTUJIIEHA U HU3YyUYECHHUE €ro
CBOMCTB, KaUE€CTBEHHbIC PEAKIIMM OPraHUYECKUX BEIIECTB, JCHATypalusi OCIKOB
IpU HarpeBaHUH, IBETHbIE pEaklMU OEJIKOB) B COOTBETCTBUHU C IpaBUJIAMU
TEXHUKU OE€30MaCHOCTU TMpH OOpalleHuH C BEIECTBAMU U JIaDOpaTOPHBIM
o0OpyZ0BaHUEM, TPENCTABIATH PE3YyIbTaThl XUMHUYECKOTO OKCIIEPUMEHTA B
dbopme 3ammWcH ypaBHEHUH COOTBETCTBYIONIMX pEakuid W (HopMyInpoBaTh
BBIBO/IbI HA OCHOBE ATUX pe3yJbTatoB (Y25);

— KPUTHYECKHU aHAJIU3UPOBATh XUMUYECKYIO uH(dOpMaIuio,
noyiyqaemyro u3 pazubix ucrounukoB (CMU, UntepHeT u np) (Y26);

— COOJII0JIaTh TpaBUja HKOJOTUYECKU 1€JIeCO00pa3HOro MOBEICHUS B
ObITY U TPYIOBOM JNEATEIBHOCTH B IEJIIX COXPAHEHUS CBOErO 3JI0POBbS H
OKpY’KaroUIel MPUPOIHON CpeJlbl; OCO3HABATh OMACHOCTh BO3JCMCTBUS Ha >KUBBIE
OpraHU3MBbI ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAsI CMBICH MOKa3aTes
[TJK, NoscCHATP Ha OpUMEpPAX CHOCOObl YMEHBIICHHS W MPEIOTBpPALICHUS HX
BpPETHOT'O BO3/ICHCTBUS HA opraHu3M yenoseka (Y27);

— BBISBJISITh XapaKTEpHbIE MPU3HAKA TOHSATUN, YCTaHABIUBATH UX
B3aMMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME TMOHATHS TPU  ONHCAHUU
HEOPTraHWYECKUX BEIIECTB U UX npeBparnieHuit (Y28);

= UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHUI XUMUYECKHUX PEAKLHI; CHUCTEMAaTUYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHAIbHBIE Ha3BaHHUS OTJCIbHBIX HEOPraHUYECKUX BEILECTB
(yrapHslil ra3, yrieKucibli ra3, aMMHuak, raméHasi U3BeCTh, HETalI¢Hasi U3BECTh,
nUTheBas coaa, nuput u ap.) (Y30);

- ONpENENATh BAJCEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEOUHEHMSIX PAa3JIMYHOTO COCTaBa; BHUJ XHUMHUYECKOW CBSI3U
(koBaJieHTHasi, WOHHAs, METAJUTMYECKas, BOJOPOAHAs) B COCAMHEHHSX;, THII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAs, METAJJIMYECKAs ); XapaKTEP Cpellbl B BOJAHBIX PACTBOPAX HEOPTaHUYECKHUX
COCJIMHECHUM;

= YCTAaHABJIMBATh MPUHAJIECKHOCTh HEOPraHUYECKUX BEIIECTB MO HX
COCTaBYy K OIpPEAEIEHHOMY KJacCy/Tpynne COeAMHEHUI (IpOCThle BEIIECTBA —
METAJZIbl W HEMETaUlbl, OKCHJbl, OCHOBAHHUS, KHUCJIOTBI, aM{QOTEpHbIC
ruapokcusl, conn) (Y31);

— pacKpbIBaTh CMbICI Tepuoandeckoro 3akoHa [ M MenneneeBa u
JIEMOHCTPUPOBATH ero CUCTEMaTU3HUPYIOIIYIO, OOBSCHUTETEHYIO U
nporHocTudeckyro ¢pynkiuu (¥Y32);

— XapakTepUu30BaTh JJIEKTPOHHOE CTPOCHUE AaTOMOB XHMHUYECKHUX
saneMeHToB 1—4 nepuonoB [leproandeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB /[
W MennaeneeBa, HCIONB3ysd IOHATHS «S-, P-, O-2JEKTPOHHBIE OpPOHUTAIINY,
«QHEPTreTUYECKUE YPOBHU»; OOBSCHATH 3aKOHOMEPHOCTU H3MEHEHHUS CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB M HWX COCIUHEHUH 1O TepuojaM | TpyIam
[lepuoauyeckoii cuctemMbl Xumuaeckux snemenToB | 1 Menneneena (V33);



- XapakTepru30BaTh (omuchIBaTh) 0OIIME XUMHYECKHE CBOWMCTBA
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB; MOJATBEPKAATh CYIIECTBOBAHUE
IFEHETHYECKOM CBSA3M MEXKIYy HEOPraHMYEeCKUMHU BEIIECTBAMH C IOMOIUIBIO
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUECKUX peakuuii (Y34);

— KJ1accu(uIpoBaTh XUMUYECKHE PEaKIUU TO0 Pa3IUdYHbIM
npu3HakaM (YUCIIy W COCTaBy pPEAardpyoIMX BEIIECTB, TEIUIOBOMY 3(ddekTy
peakiuy, W3MEHEHUIO CTETICHEH OKUCIIECHHUS 3JIEMEHTOB, OOPAaTUMOCTH PEaKIUH,
ydacTuto karanuzatopa) (Y35);

— COCTABJISITh ~ YPAaBHEHUS  PEAKIMH Pa3IMYHBIX THUIIOB; TOJIHBIE H
COKpaIll€HHbIE YPAaBHEHMsI pEaKIMii MOHHOIO OOMEHa, YYUThIBas YCIOBUS, MpPH
KOTOPBIX 3TU peakuuu uayT a0 koHa (Y36);

— OPOBOJUTH PEAKIMM, TOJATBEPKAAIONIME KayeCTBEHHBIM COCTaB
pPa3TUYHBIX HEOPTaHMYECKUX BEIIECTB; PACIIO3HABATH OIBITHBIM MYTEM HWOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

— pPacKpbIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITHA
MOCPEJICTBOM COCTABIJICHHS DJIEKTPOHHOTO OanaHca 3Tux peakuuid (Y37);

— OOBSCHATh 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM pEakiuu OT
pa3MyHbBIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO pPaBHOBECUS B
3aBUCHUMOCTH OT BHeEIIHero Bo3aeicTBus (mpuniui Jle [larense) (Y38);

— XapaKTEepPU30BaTh XHUMHYECKHUE TIPOIECCHI, JIekKAIHWe B OCHOBE
MPOMBINIUICHHOTO ~ TIOJIYYCHHsI  CEpHOM  KHCJIOTHI, aMMHakKa, a  TakKkKke
c(hOpMUPOBAHHOCTh MPEJACTABICHUNH 00 OOIMX Hay4YHBIX TMPUHIMIAX U
HKOJIOTHYECKUX MPOOIIeMax XUMUIECKOTo mpou3BojicTBa (Y39);

— MPOBOJIUTH BHIYUCIICHUS C UCTIOJIb30BAHUEM MOHATUS «MacCOBast 10
BEI[ECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX PEAKIIUAX,
MaccChl BEIIeCTBa WK 00BEMA ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCe
WM 00bEMY OHOTO W3 yYaCTBYIOIIMX B PEaKIUU BEIIECTB, TEIIOBOro 3¢ dexra
peakUu Ha OCHOBE 3aKOHOB COXPAHCHHS MAacChl BEIIECTB, MPEBpAIICHHUS U
coxpaHeHus 3Hepruu (Y40);

— TJIAHUPOBATHh W BBIMOJIHATH XUMHYECKUN SKCIIEPUMEHT (pa3ioKeHne
MepoKCUaa BOAOPOJAa B TMPHUCYTCTBUM KaTalu3aTopa, OMPEAEICHUE CPeabl
pacTBOpPOB BEIIECTB C TOMOIIBI0 YHHBEPCAIBHOTO WHIUKATOPA, BIUSHUC
paznu4HBIX (AKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIMH, PEaKIMH HOHHOTO
oOMeHa, KauyeCTBEHHbIE PEaKIMi Ha Cylb(]ar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTMOH aMMOHUS;, PEIIeHNEe dKCIEPUMEHTANBHBIX 3a7a4 Mo TeMaMm «MeTtamib»y u
«HemeTaynel») B COOTBETCTBUM C TMpaBWIAMH TEXHUKHA O€30MacHOCTH TIPH
oOpalieHr C BeIIeCTBAaMH W JIA0OPATOPHBIM OOOPYIOBAaHHUEM, MPEACTABISTH
pe3yiabTaThl ~ XUMHUYECKOTO  OKCIIEpUMEHTa B (QopMe 3allicHu YpaBHCHHM
COOTBETCTBYIOIIUX PEAKIUH W (OPMYIHpPOBAaTH BBIBOABI Ha OCHOBE OTHUX
pe3ynbTatoB (Y41);

- BJIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJOTUM: HAOJIOJICHUE U
OMMHMCAHWUE KUBBIX CHUCTEM, MPOIECCOB M SBJIICHHI; OpraHuU3aIiusi W MPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA, BbI- JIBIDKCHHE THUIIOTE3bl;  BBHISBICHUE
3aBUCUMOCTH MEX]y HCCIECIyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOJTYYSCHHBIX



pE3yNbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TEOPUHA M 3aKOHOB; YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX pe3ysbTaToB (Y42);

— OPUMEHSTh TIOJyYCHHbIE 3HAHUA JUISI OOBSICHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUU, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C IIeNbl0 oOecrieueHrss Oe30MacCHOCTH CBOErO 3JI0POBbS U 310POBBS
OKpPYXAaIOLUX JIIO/IeH, COOIIIOIEHHUS. HOPM I'PAMOTHOTO ITOBEICHHS B OKPYKaIOIEH
MPUPOTHONU Cpeje; MOHMMaHWe HEOOXOMMMOCTH MCIOJB30BaHUS JTOCTHKEHUIN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
npupoionoib3oBanus (Y43);

— pemaTrh 3JEMEHTApHbIE T€HETUYECKHE 3a/Jlaud Ha MOHO- H
TUTHOPUIHOE CKpENIMBaHUE, CIICTUVIEHHOE HACJIEOBAHUE; COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKpEIIUBaHUS JUIsl MpeIcKa3aHusl HacleOBaHUS MPU3HAKOB Y
opranu3moB (Y44);

— BBHINIOJIHATh JTAOOPATOPHBIE M  TMPAaKTHUYECKHE paboThl, COOIIOIAThH
MpaBuiia pu padboTe ¢ y4eOHBIM U J1Ta0OpaTopHBIM 000pyaoBaHueM (Y45);

— KPUTUYECKA  OIICHWBATh W  HWHTEPIPETUPOBATH  MHGOPMAIIHIO
OMOJIOTMYECKOTO COJAEPX AHUS, BKIIOYAIONIYIO IICEBAO- HAy4YHbIE 3HAHUS W3
paznuuHbix ucTouHUKOB (CMU, HayyHO-TIOMyJSIpHBIE MaTEpHalibl); STUYECKHE
aCIEKThl COBPEMEHHBIX HCCIIEOBAaHUN B OUOJIOTHHU, MEIUIIMHE, OMOTEXHOJIOTHH
(Y46);

- co3laBaTh COOCTBEHHbIE IHCHbMEHHBIE U YCTHBIE COOOIICHUS,
00061m1ast 6uoyIornYecKkyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIB30BaTh MOHATUMHBIN anmapaT ouonoruu (Y47);

— pemaTh 3JeMEHTapHble OMOJIOTMYECKUE 3aJa4M, COCTABJISATh CXEMBbI
MepeHoca BEIIEeCTB U IHEPTUM B dKOcHcTeMax (uenu nutanus) (Y48);

— KPUTUYECKA  OICHUBATh W  WHTEPNPETUPOBATh  HHGOPMAIIMIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX MCTOYHHUKOB (CMU, HAYYHO-TIOIYJIIPHBIE Martepualbl);
paccMaTpuBaTh  TJ00alIbHBIE  JKOJOTHUYECKHE MPOOJEMBbI  COBPEMEHHOCTH,
(dbopMHpOBaTh MO OTHOIIEHUIO K HUM COOCTBEHHYIO No3uluio (Y49).

B pe3ynbTaTe 0CBOECHUS IUCHUIIMHBI 00YYaIOIUNiCs JOJIKEH 3HATh (3):

— rpaHUIlbl  MPUMEHEHUS  M3YYEHHBIX  (QU3UUECKUX  MOJIEeJeH:
MaTepHuaibHas TOYKa, MHEPIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ia3; MOAEIN CTPOCHUS T'a30B, KUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUUECKU 3apsij npu perennn pusndeckux 3anad (31);

— busndeckue sBIeHus (TPoIecchl) U OOBICHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJSIPHO-KHHETUUECKOM TEOpUM CTPOCHUS  BeEIIecTBa U
ANEKTPOAMHAMUKHU: PABHO MEpPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBI)KCHUE, CBOOOJHOE TaJICHUE TeJ, JBWKEHUE 110 OKPY>KHOCTHU, WHEPIUs,
B3auMoJielicTBue Tel; auddy3usi, OpOYHOBCKOE IBHKEHHE, CTPOEHUE >KUAKOCTEH
U TBEPJIBIX TeJ, U3MEHEHUE 00bhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIIJIOBOE
paBHOBECHUE, UCIAPEHHE, KOHACHCALUS, MUIABJICHUE, KPUCTAIIM3AlUs, KUIICHUE,



BJIQYKHOCTh BO3/yXa, [TOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZle, CBSI3b MEXIYy IlapaMeTpaMM COCTOSIHMSL Ta3a B H30IpOLECcax;
ANIEKTPU3AIHS TEJl, B3aUMO/JIeH cTBHE 3apsaoB (32);

- ONKMCAaHUE MEXAHWYECKOTO JIBWKEHUS, MCHOIb3ys (QU3NYECKUE
BEJIMYUHBI: KOOPAUHATA, IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela,
CWJIa, UMIIYJIbC TeJla, KHHETHYECKas DSHEprus, NOTCHLUHAIbHAs 3HEPIus,
MexaHuveckas paboTa, MEXaHMYeCKas MOIIHOCTb; IMPU ONUCAHWUU MPAaBUIBHO
TPaKTOBaTh (DU3MUECKHIM CMBICI HCIOJIB3yEMbIX BEIUYMH, UX OOO3HAUCHHS U
€IMHULIbI, HAXOUTh (POPMYJIIBI, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUUYHMHY C
OpyrumMu BenuuuHami (33);

- ONHMCAHNE M3YYEHHBIX TEIUIOBBIX CBOMCTB TE€J M TEILIOBBIX SIBICHUIA,
UCHONB3Ysl (U3MUECKHE BEJIMYMHBI: [JaBICHHE Tra3za, TEMIEparypa, CpenHss
KMHETHYECKasi HEPIUsl XaOTHYECKOrO JBHMYKEHUS MOJIEKYJI, CpPEIHEKBaJApaTUYHAsA
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasa,
KOA(Q(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTess; IpPU ONHUCAHUU
pPaBUIbHO TPaKTOBaTh (PU3MYECKUH CMBICI HCHOJB3YEMbBIX BEJIWYUH, HX
00O3HAaUeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BEIUUHMHY C IPYTUMH BeIU4uHaM (34);

- ONHMCAHWE M3YYECHHBIX DJJIEKTPUYECKUX CBOMCTB BEIIECTBA M
AIIEKTPUYECKUX SIBICHUH (IIPOLIECCOB), HCIONB3YSd (PU3UYECKUE BEJIUUYHMHBIL:
IEKTPUYECKUIN 3apsifl, IEKTPUUECKOE II0JI€, HANPsKEHHOCTh IOJISI, MOTEHIHAI,
Pa3HOCTb MOTEHIMAJIOB; IMPU ONHUCAHUM MPABUIBHO TPAKTOBATH (HU3HUECKUN
CMBIC] HCIIOJIb3YEMbIX BEJIUYMH, MX OOO3HAYeHWs] W EIUHMIBI; YyKa3blBaTh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (PU3UYECKYI0 BEIMYUHY C JIPYTUMHU
BenuuuHamu (35);

— (du3MUecKue TMpOLEcChl W SABJICHMS, HCHOJIb30BATh (PU3HUECKUE
3aKOHBI U MIPUHLHNINBL: 3aKOH BCEMUPHOTOo Tarotenus, I, II u 111 3akonsl HeroToHa,
3aKOH COXpAHEHUsI MEXAaHMYECKOW DSHEpPruH, 3aKOH COXPAaHEHUs HMIIYJIbCa,
OPUHIUI CYNEPHO3ULINN CHJI, MPUHUMUIT PAaBHONPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta; MOJIEKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHMS BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHENW KMHETUYECKOW 3HEPIMM TEIUIOBOTO JBUKEHHUS MOJIEKYJ C
aOCOIOTHON TeMIiepaTypoH, MepBbIil 3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS
NIEKTPUYECKOro 3apsifa, 3akoH KynoHa; mpu 3TOM pas3inyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
obnacTn) npuMeHuMoctu (36);

- IpaHUIbl TPUMEHEHUS] W3YYEHHBIX (PU3NYECKUX MOJIEIEH: TOUYCUHBIH
ANEKTPUYECKUI 3apsl, JIyd CBETa, TOUEUHBbI MCTOYHUK CBETa, SAEpHas MOJEIb
aToMa, HyKJIOHHAsi MOJIeJIb @aTOMHOTO siJipa IpH perieHuu ¢pusndeckux 3agad (37);

— dbusnyeckue siBieHus (mpoiecchl) U OOBACHATh UX Ha OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKA ¥ KBAaHTOBOM (PM3UKU: DIJIEKTpUUECKas IMPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, J3JIEKTPOMarHUTHasT WHAYKUWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
OPOBOJHUK C TOKOM U JBIKYIIUHCS 3apsi, 3JEKTPOMarHUTHBIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,



untepdepennus, audpakuus ¢ TOJASpU3ALMS  CBETa, AHUCIEPCHS CBETa;
dbotoanekTpudeckuit 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas
paanoakTUBHOCTH (38);

- OMMCAHWE  W3YYCHHBIX  CBOWCTB  BelIeCTBAa  (DJIEKTPUUECKUE,
MarHUTHbIC, ONTUYECKHE, SJIEKTPUUYECKYIO MPOBOJUMOCTb Pa3JIUYHBIX Cpel) U
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), HMCHONB3YAd (U3UYECKUE BEITHYUHBEIL:
AIEKTPUYECKUI 3apsjl, CHJa TOKA, JIEKTPUYECKOE HANpPSKEHHE, 3JIEKTPUYECKOE
COTMPOTHUBJICHUE, pPa3HOCTh moTeHnuano, JIJC, pabora TOKa, WHAYKIUSI
MarHuTHOro moJjsi, cuia Awmrmepa, cwia JlopeHila, WHAYKTUBHOCTh KaTYIIIKH,
DHEPTUS JICKTPUUECKOTO0 M MATHUTHOTO TOJIEH, MEePUO M 9acToTa KoJeOaHU! B
KoJeOaTeIbHOM KOHTYpE, 3aps]l M CHjla TOKa B IMPOIECCE TapMOHUYECKUX
AJIIEKTPOMArHUTHBIX KoJeOaHuii, (OKyCHOE pacCTOsiHME U OITHUYEeCKas Cuia
JIMH3BI; TIPU OMHUCAHUM MPABUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICI HCTIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUCHMS] W EJIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JTAHHYI0 (QM3UYECKYIO BETUUYUHY C APYTUMH BeauuuHamu (39);

- KaK OIKUCHIBATh W3YYEHHBIC KBAHTOBBIEC SBICHHS M IIPOLIECCHI,
UCIOJB3Yd (PUBMYECKUE BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA
BOJHBI U 4YacTOoTa CBETAa, SHEPrus M HUMMYJbC (OTOHA, MEPUOJ TMOIypacraja,
SHEPIUs CBSI3U AaTOMHBIX fJI€p; MPU OMKUCAHUU MPABUWIBHO TPAKTOBATh (PU3MUECKU
CMBICII HCIIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAYCHHS U E€IUHHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU, BBIUMCIISATE 3HaUeHue pusndeckoil BenuuuHsbl (310);

- dbu3nUecKkue MpOIECChl W SBICHUS, MCIOJIb30BaHUE (DUIUUECKUX
3aKOHOB U IPUHIUIIOB: 3aK0OH OMa, 3aKOHBI IOCJIEI0BATENBHOTO U NapaJLIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3akoH Jlkoyms—IJIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacipoOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa; ypaBHEHHe OWHIITEHHaA g PoTtorddexra,
3aKOH COXPAHEHUsS SHEPTUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHUs MacCOBOTO 4Mciia, THocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia; Ipyu 3TOM pa3jinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUSA (TpaHUIbI, 00JIACTH)
npumeHumocT# (311);

- XUMHUUYECKYH COCTABJISIONIYI0 €CTECTBEHHO-HAYYHON KapTHUHBI MUDA,
pOJIb XMMHUU B TIO3HAHUU SIBIICHUW TPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KyJIbTYpPhl JIUYHOCTH, €€ (PYHKIIMOHAIILHONW TPaMOTHOCTH, HEOOXOIUMOM st
pelIeHrs MPAKTUYECKUX 3ajlad U IKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO M pUpoHOH cpeae (312);

- CUCTEMY  XUMHYECKHUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIAralOIINE TMOHATHS (XMMHUYECKUNA  DJIEMEHT, aToM, DJIEKTPOHHAs
000JI09Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATEIIEHOCTh, XUMUYECKas
CBsI3b, CTPYKTYpHasi GopMyina (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIHOHANbHAS TPYIIa,
paguKall, U30MEPUs, U30MEPbI, TOMOJOTHUYECKUN P, TOMOJIOTH, YIJI€BOAOPOIbI,



KUCJIOPOA- U a30TCOAEPIKAIINE COCAUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranndeckux BemectB A M byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE MOHUMAaHUS MPUYMHHOCTA W CUCTEMHOCTH XHUMHMYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOM JesATeNbHOCTU uenoBeka (313);

- CUCTEMY XUMHUYECKUX 3HAHUH, KOoTopas BKJIFOYAET:
OCHOBOIIOJIAralONIUe MOHATHS (XUMUYCCKUH 3JIEMEHT, aToM, W30ToIm, s-, P-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, CTEIEHh OKHCIICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAsI, METAILTHYECKas, BOJOPOAHAS ), KPUCTAIUIMYECKask PEIIETKa,
TUIBl ~ XUMHUYECKUX  pPEAKIUH, pacTBOp, OJICKTPOJIUTHI,  HEIIEKTPOIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALINAS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMh, XUMHUYECKOE PABHOBECHUE; TEOPUU U 3aKOHBI (TEOopHs
IIEKTPOJUTHYECKON aucconnannu, Iepuoandeckuii 3akoH I W Menneneesa,
3aKOH COXPAHEHHSI MACChl BEILIECTB, 3aKOH COXPAHEHUS U TPEBpalleHUs] SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKallMe B OCHOBE MOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SIBJICHUH, (haKTOJOTMYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MaCHOM HCTOJIb30BAaHUU BAKHEUIINX HEOPTaHUUECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YesioBeka (314);

- MECTO U POJib OMOJIOTMU B CUCTEME HAyYHOTO 3HAHUS E€CTECTBEHHBIX
HayK, B (OpPMUPOBAHUH COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTUHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS; O BKIJAJIE POCCUUCKMX U 3apyOCkKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHAIBHON TPAMOTHOCTH YE€JIOBEKa JUIS
pelIeH s )KU3HEHHBIX 3a1a4 (315);

— coJiep>KaHre OMOJIOTMUECKUX TEPMUHOB U TMOHSTHH: *KU3Hb, KIIETKa,
opraHuszM; MeTa0oiu3M (0OMEH BEIIECTB W MpEeBpalleHue dHEPTUH), TOMEOCTa3
(camoperysius), ypOBHEBast OopraHu3anus YKUBBIX CUCTEM,
CaMOBOCIIPOU3BEIeHNE (PEMPOAYKITHS), HACTIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U
pazsutue (316);

— Ononornyeckue TeopuH (KJIETOYHasi, XPOMOCOMHAs, MYyTallMOHHas,
IEHTpaJIbHAsT JIOTMa MOJIEKYJIsipHOM Ouomnoruun), 3akoHsl (I'. Mennens, T.
Moprana, H. W. BaBunoBa) u ydenus (0 IEHTpax MHOTO0OOpazusi u
MPOUCXOXKICHUS KyJIbTypHbIX pacTeHuit H. 1. BaBuioa), onpenensiTe TpaHUIlbI
WX IPUMEHUMOCTH K KUBBIM cucTtema (317);

— CYIIIECTBEHHbIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U DYKAPHOT;
OJIHOKJICTOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH TIPOIIECCOB:
oOMEHa BEIIEeCTB U MPEBPAICHUS] IHEPTUHU B KJIETKE, OTOCHHTE3A, TIJIACTHIECKOTO
U DHEPreTHYeCKoro OoOMeHa, XEeMOCHHTE3a, MUTO03a, MEi03a, OTUIOAOTBOPEHUS,
Pa3MHOXKEHUS1, UHIUBUAYAILHOTO pa3BUTHs opraHu3Ma (oHTorenes) (318);



- COJCPIKAHHUC OMOJIOrNYECKUX TCPMHUHOB U MOHSTHUH: BU/J, TTOITYJIAINA,

reHoOHI, ABOJIIOLIUS, JBIDKYIITUE CHJIBI (dakTophI) ABOJIIOLINH,
MIPUCIIOCOOICHHOCTh OPTaHW3MOB, BHII000pa30BaHME, SKOJIOTHUYECKHUE (DAKTOPHI,
IKOCHCTEMa, TPOAYICHTH, KOHCYMEHTBI,  PEIyIEHTHl, IeMH  MHTaHWUA,

HKOJIOTHYECKas Mpamua, OuoreoreHos, onocdepa (319);

- ononornyeckue Teopuu (3BoionuoHHas Teopus Y. [lapBuHa,
CUHTETHUYECKasl TEOPHsI 3BOJIIOLIMM), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIEBOrO
cxonctBa K. M. bopa, duepenoBaHuss  IJIaBHBIX  HANpPaBICHUM WU IyTEH
somtonn H. CeBeprioBa, yuenust o ounocdepe B. 1. Bepnaackoro), onpeaensiTh
I'PaHULIBI X IPUMEHUMOCTH K KUBBIM cuctemam (320);

- CYILIECTBEHHbIC TIPU3HAKU CTPOCHUSI OUIOTHYECKUX OOBEKTOB: BUIIOB,
NOMYJSUNA, TPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHUOIreOleHO30B U
HPKOCUCTEM; OCOOCHHOCTHM  MPOIIECCOB:  HACJIEACTBEHHOM  M3MEHUYMBOCTH,
€CTECTBEHHOTO O0TOOpa, BUA000pa30BaHUs, MPHUCIOCOOICHHOCTH OpPraHU3MOB,
JEUCTBUS HKOJIOTMYECKUX (DAKTOPOB HA OPraHU3MBbI, IEPEHOCA BEILECTB U MOTOKA
PHEPrUM B DBKOCHCMAaX, AaHTPONOIEHHBIX HW3MEHEHUH B SKOCHUCTEMax CBOEH

MECTHOCTH, KpPYyroBOpOTa BEIIECTB M OHMOr€OXMMHUYECKHUX LHKJIOB B Ouochepe
(321).



2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0beM TUMCHUILVIMHBI M BUIBI Y4eOHOH padoThI 115 04HOH (opMBbI

o0yuyeHust

Buj yuebHoi paboThI O6Bem yacoB
MakcumaibHas yueOHas Harpy3Ka (Bcero) 113
O0bs3arenpHbIC ayAUTOPHBIC yueOHBIE 3aHsTHS (BCETO) 113
B TOM YHCIIE:

JAeKyuu 87

npakmuiecKue 3aHAmus (KI04As. NPOMENCYMOYHYI0 ammecmayuio) 26
CamocTosiTenbHas pabota o0yuatronierocs (BCero) 0

IIpomexyrounas arrectarws B hopme quddepeHIInpoBaHHOTO 3a4€Ta 0 HTOTaM BTOPOTO CEMecTpa
W3YYCHUS JTUCIUTUIHHEI




2.3. TemaTu4yecKuii IJIAH U COAEPKAHNE TMCUMILNINHBI 11 04HOM (popMbI 00yUeHUs1

3HaHusa U
yMeHus,
HanmeHoBanue Oobem (bopmuposanHIo
Copep:xaHue y4edOHOTro MaTepuaja 1 GOpMbI OPraHU3ALMH JeATeJIbHOCTH 00yYaloIUXCs KOTOPbIX
pa3iesoB U TeM 4acos
crnoco4cTBYeT
3JIeMeHT
NMPOrpaMMbl
Duszuka
Tema 1. ®uzuka u CosiepkaHue yueOHOro MaTepuaa; 3
METO/bI HAYYHOI'O Jlexkuun
TIO3HAHUS ®dusnka — Hayka o npupojie. Hayunble MeTOAbI IO3HAHUSI OKPY>KAIOLIEro Mupa. Polib 3KCIiepuMeHTa 1 TEOpUH B
mpoIiecce MO3HAHUS PUPOABI. DKCIIEPUMEHT B (hU3UKE.
MopenupoBanue (HU3NUECKUX SIBICHHH U mpoueccoB. HayuHble runore3sl. @u3ndyeckue 3aK0OHbI U TEOPUH. [ paHHIIbI
MPUMEHIMOCTH (PU3UIECKUX 3aKOHOB. [[pHHITAIT COOTBETCTBHSL. 1
Pois 11 MecTo Qu3HKH B hOpMUPOBAHHN COBPEMEHHOH HAYIHOW KapTHHBI MHpA, B IPAKTUIECKOH NesITeIbHOCTH
moaei. V1
JemoncTpanuu
AHaIIOroBbIe M MUPPOBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.
IIpakTuueckue 3aHATHUS -
CamocrosTenpHas padoTa 00yJaromuxcs
Pedepar
[ToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOTIPOCHI
N3ydeHnne pekoOMEeHIOBaHHBIX HCTOYHUKOB MPH MOATOTOBKE K MPOMEKYTOYHON aTTeCTalluu
Tema 2. Mexanuka CopepxaHue yaeOHOTO MaTepuaia: 7
Jlexkus
2.1. Kunemaruka.
Mexannueckoe nBmwkeHrue. OTHOCUTEILHOCTh MEXaHHMUYECKOTO IBIKeHUs. Cuctema otcuéra. Tpaekropusl.
[Tepemerienue, CKOPOCTh (CPEAHSISI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHUE MAaTEPUAIbHOM TOUKH, UX TPOESKITUN
Ha ocu cUCTEMbI KoopAuHAT. CloXeHHe epeMEILIEHUH U CI0KEHUE CKOpOCcTeld. PaBHOMEPHOE U paBHOYCKOPEHHOE
MPSIMOJIMHEMHOE IBH)KEHUE.
I'paduku 3aBHCHMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHS, ITYTH U IEPEMEIICHHS MaTePHaIbHON TOYKH OT BPEMCHHU. V2. V3. V4. V5
CBoOonHOE nasieHre. Y CKOpeHHe CBOOOIHOTO MaICHUs. v 6, y7’ yg’ y9’
KpuBonuneiinoe nuxenue. [[BuxeHre MaTepuagbHOM TOUKH MO OKPY>KHOCTH € IOCTOSTHHOM MO MOAYJIIO CKOPOCTBIO. 4 Y,ll 3’712 ’31 ’
VYri0Basi CKOPOCTb, JIMHEHHAs CKOpOCTh. [lepron u yactoTa oOpamenus. LleHTpocTpeMUTEeIFHOE YCKOPCHHE. 32’ 3 é 6 ’
TexHn4yecknue yCTpOHCTBA M MPAKTUIECKOE MPUMEHEHHE: CITUAOMETD, ABMKCHUE CHAPSIOB, IIETTHBIE U PEMEHHBIE S
nepeaayn.
JemoHcTpanuu
Mopenb cucTeMbl OTCUETa, MILTIOCTPAINS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSI.
IIpeoOpa3oBaHne MBMKEHUI C UCTIONE30BAaHHEM IPOCTHIX MEXaHH3MOB.
ITanenue Ten B BO3ayxe U B pa3pesKeHHOM MIPOCTPAHCTBE.
HabmoneHne NBMKEHUS Tea, OPOIICHHOTO MO YIJIOM K TOPU30HTY H TOPU30HTAIBHO.




W3mepenne yckopeHHus CBOOOIHOTO MaieHHS.
Hanpasnenne ckopocTH P ABMKEHUH MO OKPY>KHOCTH.

2.2. lunaMuKa

Jlexuun

IIpunnun otHocurensHocTy I'anunes. Ilepsblil 3akod HetoToHa. IHEpLuanbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepnosunuu cuil. Bropoit 3akon Hetotona ans MatepuansHoi Touku. Tperuil 3akoH
HrroToHa 11 MaTepHaIbHBIX TOYEK.

3axoH BceMUpHOro TaroteHus. Cuina tsxectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buapl TpeHns (Moxos, CKobKeHMs, kaueHns). Crna tperust. Cyxoe Tpenue. Crina TpeHHs CKOJIBXCHUSA U CHITa
TpeHus nokos. Koaddunuent tperns. Crna conpoTHBICHNUS NPU ABMKEHUHN TENA B KUIKOCTH WM Tase.
[TocTynarensHOe 1 BpamaTensHOE IBIKEHNE aOCOMIOTHO TBEPAO 'O Tena.

MOMEHT cHJIBI OTHOCUTENBHO OCH BpameHus. [1nedo cumibl. Y clioBHs paBHOBECHS TBEPIOrO Tela.

TexHuueckue yCcTpoiCcTBa U MPaKTHUECKOE NPUMEHEHUE TOAMIUITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHHKOB.

JemoHcTpanuu

SIBeHNE UHEPLIMH.

CpaBHeHHE MacC B3aNMOACHCTBYIOIINX TeJ.

Bropoii 3akon HproToHa.

W3mepenue cui.

CrnoxeHue CHIL

3aBUCHMOCTb CHJIBI YIPYTOCTH OT Ae(hOpMAaLIIH.

Hesecomocts. Bec Tena npu yckopeHHOM MObEME U NaJe HUU.
CpaBHEHHUE CHJ TPEHUS MOKOSI, KAUEHUS M CKOJIBKECHUSI.
VYcnosust paBHOBeCHsI TBEPAOTO Tena. Buasl paBHOBecHs.

2. 3. 3aKOHBI COXPAHEHUs B MEXaHHUKE

Nmmynec MaTepuaabHOI TOUKHM (Tena), CUCTEMbI MaTepHAIBbHBIX TOUEK. VIMITYJIbC CHITBI ¥ U3MEHEHHE UMITYJIbCa Tela.
3aKoH COXpaHEHUs UMITyJIbca. PeakTMBHOE JBIDKEHHE.

Pa6ora cuiasl. MOLTHOCTH CHITBL.

Kunernueckas sHeprus MarepuaibHOil Touku. Teopema 00 M3MEHEHUN KHHETHYECKOH YHEPTUH.

ITorennmansHas ueprus. [loTeHanpHas YHEPT U YIpyro 1ehopMHpPOBaHHON NpYyKUHEI. [loTeHIManbHast SHepTus Tena
BOJIM3H OBEPXHOCTH 3€MIIH.

[loTeHnmanbHbIE M HETIOTEHIMAIBHBIE CHIIBI. CBS3b PaOOTHI He- MOTEHIMAIBHBIX CHII C U3MEHEHHEM MEXaHWYeCKOH
SHEPrUU CUCTEMBI Tell. 3aKOH COXPAHEHUs] MEXaHUYECKOI SHEPrHH.

Ynpyrue u Heynpyrue cTOJIKHOBEHUSI.

TexHuueckue ycTpolCTBa U MPaKTHUECKOE IPUMEHEHUE: BOAOMET, KONEDP, NPY>KUHHBIN MUCTOJET, ABUKEHUE PAKET.

JemoHcTpanuu

3aK0oH COXpaHEHUs HMITYJIbCa.

PeaktuBHOE NBUKEHHUE.

[Tepexos MOTEHIINATHHON SHEPTUH B KHHETHIECKYIO M 00pat- Ho.

IIpakTnueckue 3aHATUS




1. YdeHnueckuii IKCIEPUMEHT, JTAOOpaTOpHbIE pabOThI

W3yueHne HepaBHOMEPHOTO JABUIKEHHS C LIEJIBIO ONPEIeIICHHs MTHOBEHHOU CKOPOCTH.

HccnenoBaHre COOTHOMICHHUST MEXKY TyTSMH, IPONICHHBIMU TEJIOM 32 MOCJICJ0BATEIbHBIC PABHBIC IIPOMEIKYTKH BPEMEHU
MPU PABHOYCKOPEHHOM JBHXKCHUH C HAYaJIbHON CKOPOCTHIO, PABHOM HYJIO.

WzyueHne NBIKEHUS LIAPHKA B BSI3KON JKHIKOCTH.

WzyueHune qBKeHHUS Tesa, OpPOLIEHHOTO TOPU30HTAIBHO.

2. YUeHHNYECKHH KCIIEPUMEHT, JJabopaTopHbBIE PaboOThI

Wzyuenne nBikeHns Opycka 10 HAaKIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI yIIPYTOCTH, BO3HHMKAIOIIMX B IPYKWHE U PE3HHOBOM 00pasIe, OT uX AehopMaliH.
HccnenoBanue yclioBuii paBHOBECHsI TBEPAOTO Teja, HMEOIE I'0 OCh BPAILEHHS.

3. YaeHn4eCcKni SKCIEpUMEHT, Tab0opaTOpHBIE PadOTHI

N3zyuenne abCOMIOTHO HEYIPYTOTO yaapa ¢ MOMOIIBIO JBYX OJJHHAKOBBIX HUTSHBIX MasTHHUKOB.

HUccnenoBanue cBsi3u pabOThI CHIIBI ¢ H3MEHEHUEM MEXaHUYECKOW SHEPTUH Tella Ha IPUMEPE PaCTHKEHHS PE3UHOBOTO
KTyTa.

CamocrosiTenbHas paboTa 00yJaromuxcs

Pedepar

[oaroToBka MUCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

M3y4eHue pekoMeH/1I0BaHHBIX HCTOYHUKOB IPH MOJI'OTOBKE K IIPOMEKYTOYHON aTTecTaluu

Tema 3.
MoutekynspHas
¢bu3MKH U
TEPMOJNHAMM KA

Cojepxanne yueGHOTO MaTepuana:

Jlexkuun

3.1. OCHOBBI MOJIEKYJISIPHO-KUHETUIECKOU TEOPUHU

OCHOBHBIC TOJIOKEHHSI MOJICKYJISIPHO-KHHETHYCCKONH TEOPHUH U MX OIMBITHOE 000CHOBaHUE. BpoyHOBCKOE ABHIKCHHE.
Juddysus. Xapaktep IBUKCHUSA U B3aUMOICHCTBHS YaCTHI] BelecTBa. MoJIe/In CTPOCHHSI Ta30B, JKUIKOCTEH U TBEPABIX
Ted u 00BsCHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX MoJieneid. Macca u pa3mepsl MoJiekys. KonmndecTBo BemiecTa.
ITocTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uneansHOTo Ta3a. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO- KHHETHYECKOW TEOPHUH HIICATFHOTO Ta3a. AOCOMIOTHAS
TEeMIIEpaTypa Kak Mepa CpeIHEH KHHETUUECKON SHEPTUH TEIUIOBOrO IBMXKEHUS yacTul rasa. [llkana remneparyp
KenbBuna. I'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kuanelipona. 3akon JansToHa. M3onporecchl B uiealbHOM ra3e
C TIOCTOSTHHBIM KOJIMYECTBOM BemlecTBa. [ padudeckoe mpecTaBIeHHIE H30IPOIIECCOB: H30TepMa, H30X0pa, n300apa.
TexHu4yeckue ycTpoHCTBA U MPAKTUIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

JemoncTpanuu
OnBITH, I0Ka3bIBAMOLIHNE IUCKPETHOE CTPOSHUE BEllleCTBa, (PoTorpaduu MOJIEKYJI OPraHMYECKUX COSJANHEHUI.
OmnbITe! TI0 MG GYy3UH KUIKOCTEH U Ta30B.
Mopens OpOYHOBCKOTO JIBHKEHUSI.
Monens omnbita IllTepHa.
OnbIThI, TOKa3bIBAIOLINE CYIECTBOBAHNE MEKMOJIEKYISIPHOTO B3aUMOIEHCTBUS.
Mogens, MIUTIOCTPUPYIOIIas IPUPOAY JaBJICHUS raza Ha CTEHKH COCya.
OnbITH, HIUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UICAIBHOIO ra3a, H30IPOLECCHI.

3.2. OCHOBBI TEPMONHAMHKH
TepmomuHaMu4eckas cucreMa. BHyTpeHHSS SHEPTUsl TEPMOANHAMHYECKON CHCTEMBI M CITIOCOOBI €€ M3MEHEHUS.
KommgectBo TeroTs u pabota. BHyTpeHHSS 2HEPrusl OHOATOMHOTO HJIealIbHOTO Ta3a. Buapl Teronepenayun:

V2,3, V4, V5,
V6,7, V8, Y9,
Vi1, VY1231,
32, 34,36




TEIUIONPOBOAHOCTD, KOHBEKIUS, U3IydeHHE. Y eNIbHas TEIUNIOEMKOCTD BellecTBa. KonndecTBo TEMIOTHI TPpH
TeIuIonepeaaye.

[onsarue 06 agmabatHOM Tporiecce. [1epBrril 3akoH TepMoanHaMUKH. [IprMeHeHre TepBOro 3aKOHA TEPMOJUHAMUKHU K
n3omnporeccaMm. I padudeckas uHTEpIIpeTaus paboThl rasa.

Bropoii 3akoH TepmoanHaMuKki. HeoOpaTuMoCTh MPOLEccoB B MPUPO/IE.

TennoBble MamiHbL. [IpuHIMITEL AeficTBUS TeMIOBBIX ManiiH. [IpeoOpa3oBaHus SHEPruy B TEIUIOBBIX MamnHax. KI1/]
teroBod MarmHbL. L{ukn Kapao u ero KI1/I. Dkonorudyeckne mpo0ieMbl TEIIOIHEPTETUKH.

TexHn4eckue ycTpoHCcTBa M NPAaKTHIECKOE IPUMEHEHHUE: IBUIaTellb BHYTPEHHETO CropaHusi, OBITOBOW XOJOAMIBHHUK,
KOHJIUITH OHEP.

JemoncTpanuu

M3MmeHeHre BHYTpEHHEH SHEPTHH Tella TP COBEPIICHUH PaOOTHI: BEUIET MPOOKH U3 OYTHIIKH IO AEUCTBUEM CHKAaTOTO
BO3/yXa, HarpeBaHue 3Qupa B JATYHHOH TPyOKe IMyTéM TpeHHS (BHICOICMOHCTPAIIHS).

W3MmeHeHre BHYTpEeHHEH SHEPTHH (TeMIepaTyphl) Tela MPH TeIUonepeaaye.

OmnpIT M0 agrabaTHOMY PaCIIMPEHUIO BO3IyXa (OIBIT C BO3ILYITHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATENS BHYTPSCHHETO CTOPAHNUS, PCAKTHBHOTO TBUTATEIS.

3.3. ArperaTHble COCTOSIHUSA BelecTBa. Pa30Bble Nepexo/bl

[TapooOpazoBanue u koHeHcanus. VicnapeHue u kunenue. AOCONIOTHAsE M OTHOCUTENIbHAS BIaXKHOCTh BO3yXa.
Haceimennslii nap. Y enpHas Terora napooopa3oBaHusi. 3aBUCHMOCTh TEMITEpa- Typbl KHIICHUS OT JaBJICHUSL.

Teépaoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHUS CBOUCTB KPUCTALIOB. JKUIKKHE KPUCTAILIIBL.
CospemMeHnHble MaTepuanbl. [InaBnenue u kpucTauusanus. Y aenpHas TerioTa miasneans. Cyonmmmanust.

YpaBHEHHE TEIUIOBOTO OajaHca.

TexHn4eckue ycTpoHCTBa M MNPAKTHIECKOE IPUMEHEHHE: THTPOMETP U IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUH MOTydSHHS
CO BPEMEHHBIX MAaTepHaJIoB, B TOM YHCIIe HAHOMATEPUallOB, 1 HAHOTEXHOJIOT HH.

Hemonctpanuu

CBolicTBa HACHIIIICHHBIX MAPOB.

KI/IHEHI/IC IpYU MTOHMKCHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

HaGmonenne HarpeBaHusl 1 MJIaBJICHUS KPUCTALTMUYECKOTO BEIIeCTBa.
JleMOoHCTpanus KprucTasioB.

[IpakTrueckue 3aHATUSL

1. YueHH4YeCcKHH HKCIIEpUMEHT, TabopaTopHbIE PabOTHI

Omnpenenenne Macchl BO3/lyXa B KIACCHOW KOMHATE HAa OCHOBE U3MEPEHUH 00bEMa KOMHATBHI, IaBICHHS ¥ TEMIIEPaTyphl
BO3/yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Ty TapaMeTpaMH COCTOSIHUS pa3peKEHHOTO rasa.

2. YUeHNYECKHH IKCIIEPUMEHT, JJabopaTopHbIE padoOTHI

W3mMmepenue yaenbHON TEIIOEMKOCTH.

3. Y4yeHnuecKkuii SKCeprMeEHT, 1abopaTopHbIe paboThI

M3MepeHne OTHOCUTENBHOM BIQ)KHOCTH BO3TyXa.

CamocrosTenbHas paboTa 00ydaromuxcs
Pedepar
HOIIFOTOBKa IMMCBMCHHBIX OTBETOB Ha KOHTPOJIBHBIC BOIIPOCHI




M3ydenne pekOMeHIOBaHHBIX NICTOYHUKOB ITPH MOJATOTOBKE K IPOMEXYTOYHOH aTTeCTAINH

Tema 4.
DIeKTpOoIMHAMUKA

Coneprxanne yueOHOTO MaTepHaa:

Jlexuusa

4.1. DmexTpocTaTika

OnexTpu3amnms Ten. DNeKTpUUecKui 3apsia. [IBa Buaa 31IeKTpHIecKuX 3apsAnoB. [IpOBOIHIUKH, TUIIEKTPUKU U
MOTYTIPOBOJHHKHU. 3aKOH COXPaHEHHS 3JIEKTPUIECKOTO 3apsiaa.

Bsaumopeiictue 3apsnoB. 3akoH Kynona. Toueunslit anexTpudeckuil 3apsaa. Jnekrpuueckoe nojie. Hanpsok€HHOCTD

QJICKTPHUUICCKOT'O MOJIA. HpI/IHHI/IH CYTICPIIO3ULIUU DJICKTPUICCKUX nouei. Jlu- aun HaHpﬂ)KéHHOCTI/I QJICKTPUYICCKOT'O MOJIA.

Pabota cui anexrpoctariyeckoro nois. [lorenunan. PazHocTs noteHnuanos. [IpoBOAHUKY U TUAJIEKTPUKH B
3MEKTPOCTATUYECKOM ToJie. JuanexTpudeckas IpOHUIIAeMOCTb.

OnexkrpoéMkocTs. KoHneHcaTop. DnekTpoéMKOCTh IIIOCKOT0 KOHAEHCATOpa. DHEPTHUsl 3apsKEHHOTO KOHIEHCATopa.
TexHnueckue ycTpoHCTBa U MPaKTHUECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL, JIEKTPOMETP, JMEKTPOCTATHIECKas 3aIlUTa,
3a3eMJICHHE JIEKTPOIPHOOPOB, KOHICHCATOP, KONMMPOBAJIBHBIN aInapar, CTpyHHBIH IPUHTED.

JemoncTpanuu

YeTpolCcTBO U MPUHLIMIT JEUCTBUS 3JIEKTPOMETPA.

B3anmozelicTBrue Ha3IEeKTPU30BaHHBIX TEIL.

DJEeKTPUYECKOe MoJIe 3apPSHKCHHBIX TEIL.

IIpoBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

OnexTpocTaTHyecKas 3alTa.

JIM3IEKTPUKH B 3IEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTb 3IEKTPOEMKOCTH INIOCKOTO KOHIEHCATOPa OT IUIONIAAX TUIACTHH, PACCTOSIHUSA MEXIY HUMU H
JURIIEKTPUIECKON MTPOHUIIAEMOCTH.

OHeprus 3apspKeHHOT0 KOHJICHCATopa.

4. 2. IlocTOSIHHBIHN 3JEKTPUUECKUNA TOK. TOKU B pa3IMYHbIX Cpeaax

DNEeKTPUUECKUH TOK. Y CJIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOro ToKa. Mcrounuku Toka. Cuiia Toka. [TocTosHHBIN TOK.
Hamnpsoxkenne. 3akon Oma 715 yyacTka LernH.

DJeKTpHUYecKoe CONPOTHBIEHHUE. Y IeTIbHOE CONPOTHBIICHNE BemiecTsa. [locnenoBarensHoe, mapajuienbHOe, CMEIIaHHOe
COEJITHEHHE ITPOBOIHUKOB.

PaboTa snextpudeckoro Toka. 3akoH J[xoyns—Ileniia. MOIHOCTh DJIEKTPUIECKOTO TOKA.

O/1C u BHyTpeHHEE CONPOTUBIIEHNE HCTOYHHUKA TOKA. 3akoH OMa ISt OJTHOHM (3aMKHYTOH) 2JIEKTPUYIECKOH LeI .
KopoTtkoe 3ambIKaHHeE.

ONeKTpOHHAs MPOBOANMOCTE TBEPIBIX METAJUIOB. 3aBUCHMOCTH COMPOTUBIECHHUS METAIIIOB OT TEMIIEPATYPHI.
CBepXIpOBOAUMOCTb.

OnexTpuueckuil Tok B Bakyyme. CBOWCTBA 3JEKTPOHHBIX ITyYKOB.

[Monmynposomauku. CoO6cTBEHHAst U TPUMECHAs! TPOBOANMOCTD HOJIYyTIPOBOAHNKOB. CBOKCTBA p—N-Tiepexoa.
[TomynpoBoTHUKOBBIE TPUOOPHI.

OneKTpuUecKuil TOK B pacTBOpPax U paciiaBax 3JIEKTPOJIUTOB.

OneKTpoIuTHIecKas JUCCOLManus. DIEKTPOIU3.

OnexTpudecknii TOK B razax. CaMOCTOATENBHBINA M HECAMOCTOSTEIbHBIHN pa3psa. Momaus. [lnazma.

TexHIMUECKHE YCTPOHCTBA U MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETpP, BOJIBTMETP, PEOCTaT, ICTOYHUKH TOKa,
AJIeKTPOHArpeBaTeNbHBIE IPUOOPEI, HIEKTPOOCBETHTEIHHBIE TPHOOPHI, TEPMOMETP CONPOTHUBICHNUS, BAKYYMHBIH AHOJ,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOIYIPOBOTHIUKOBEIN MO, TaJbBAHMKA.

V2,3, V4,5,
V6, V7, V8, Y9,
Vi1, Y12, V13,
31, 32, 35, 36,
39,311




HemoncTpanuu

W3MmepeHne cuibl ToKa ¥ HAIPSKEHUS.

3aBUCHMOCTH CONPOTUBIICHHS [IMIMHAPHIECKAX IPOBOJIHUKOB OT JUTHHBI, IIJIOIIA/AN TTOTIEPEYHOTO CEUECHUS M MaTepu- aa.
CMer1aHHOE COeAMHEHHE TPOBOJHUKOB.

IIpsmoe usmepenue DJIC. KopoTkoe 3aMbIkaHNE TaJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.
3aBUCUMOCTb CONPOTUBJICHUS METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psia U IpOBOAMMOCTD BO3AYXA.

ORHOCTOPOHHSS NPOBOAUMOCTD AUOJA.

4.3. MarauTHOE 110J1e. DIEKTPOMAarHUTHAS HHIYKINS

ITocTosiHHBIE MarHUTHL. B3anMozeiicTBre MOCTOSSHHBIX MarHUTOB. MarHuTHoe mnose. BeKTop MarHuTHOH MHAYKLHU.
IIpuHUMnO cyneprno3uuuy MarHuTHBIX NoJei. JIMHUY MarHUTHON MHAYKUMK. KapTHHa TUHUM MarHUTHON MHIYKLIUHU TOJIS
IMIOCTOSIHHBIX MarduTOB.

MarnuTtHoe 1noJje NpoBoJHUKA ¢ TOKOM. KapThHa NTMHUN MHAYKIWHA MAarHUTHOTO MOJISI JUTMHHOTO IPSIMOTO IPOBOJAHUKA U
3aMKHYTOTO KOJIBIIEBOTO MIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OmbIT DpcTena. B3anmoeiicTBie NpoBOJHUKOB C TOKOM.

Cuna Ammnepa, e€ MOAYJb U HaIpaBleHUE.

Cuna JlopeHna, e€ MOAyNb U HampaBieHue. J{BIKeHUE 3apsKeHHOM YacTUIBI B OJTHOPOAHOM MarHuTHOM mnosie. PaGora
cuibl Jlopenna.

SIBnenue snekTpoMarHuTHOM UHAYKIUH. [ToTok BekTOpa MarHuTHOM nHAYKIMH. DC UHAYKINHU. 3aKOH
3JIEKTpOMarHuTHON nHaykuu dapanes.

Buxpesoe anektpudeckoe nose. 3C nHAYKINY B IPOBOJAHUKE, ABUKYLIEMCS IOCTYNATEIBHO B OTHOPOJAHOM MarHuTHOM
ToJIe.

IIpaBuino Jlenua.

WNupyktuBHOCTE. SIBNeHue camonHaykuuu. DJ1C caMOMHAYKIUH. DHEPIHsi MAarHUTHOTO MOJISL KATYILKH C TOKOM.
DNEeKTPOMarHUTHOE MOJeE.

TexHn4yeckre yCTpoHCTBA U MPAKTUIECKOE MPUMEHEHHE: TOCTOSIHHBIE MarHUTHI, 3JIEKTPOMATHUTHI, 3JIEKTPOABUTaTENb,
YCKOPUTENH JE€MEHTAPHBIX YACTHII, MHAYKIIMOHHAS TIeYb.

JemoHcTpanuu

OmnsIT OpcTena.

OTKIIOHEHHE 3JEKTPOHHOTO ITyYyKa MATHUTHBIM TOJIEM.
JIMHMM MHIYKIUA MarHUTHOTO MOJIA.
B3aumopelicTBue AByX MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHna Ha HOHBI ANIEKTPONIUTA.
SIBneHue 3MeKTPOMarHuTHON UHIAYKLIUU.

IIpaBuino Jlenua.

3asucumocts DJ]C MHIAYKIMHA OT CKOPOCTH N3MEHEHHUS MarHUTHOTO ITOTOKA.
SIByieHNe CaMOMHTYKITHH.

IIpakTueckue 3aHATUS
1. YaeHm4ueCcKuil SKCIepUMEHT, JJabopaTOpHbBIE PabOTHI
V3mepeHue 3MeKTpoEMKOCTH KOHACHCATOPA




2. Y4eHnueCcKnui dKCIIEPUMEHT, JIabopaTopHbIe PabOTHI

W3yueHne cCMENIaHHOTO COCIMHEHNUS PE3UCTOPOB.

Uzmepenne D/IC UCTOYHUKA TOKA M €r0 BHYTPEHHETO COITPOTUBIICHHSI.

Habmonenune snexTpoimsa.

3. Y4eHnuecKkuil SKCeprMEHT, 1abopaTopHbIe paboThI

M3yyeHne MarHUTHOTO TTOJISl KATYIIKHA C TOKOM.

HccnenoBanue 1eiicTBUSI TIOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.
VccnenoBanue sIBJICHUS QJISKTPOMArHUTHON WHITYKIIMH.

CamocrositenbHas paboTa 00y4aromuxcs

Pedepar

[ToaroroBka NMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

V3y4enne peKkOMEHIOBAHHBIX HCTOYHUKOB IIPH NOATOTOBKE K IPOMEKYTOYHOH aTTeCTAIlNU

Tema 5. Konebanus
U BOJIHBI

ConepxkaHue yueOHOro Marepuana:

Jlexuun

5.1. MexaHn9ecKue U 3IeKTPOMAarHuTHRIE KOJIeOaHus

KonebatenpHas cucrema. CBoOoHBIE MexaHHUIecKue KoneOanus. ['apmornyeckue konebanus. [lepuon, yacrora,
amMmuTyaa u gasa konebanuil. [IpyXuHHBIA MasTHUK. MaTeMaTHIeCKUN MasTHUK. Y paBHCHHE TAPMOHIICCKHIX
konebannii. [IpeBpammenne sHEpTuH Mpu rapMOHMYECKNX KOJIEOaHUSX.

KonebaTenpHblit KOHTYp. CBOOOIHBIE 3IICKTPOMAarHUTHBIE KOJICOAHNS B HACATEHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHA
MEXy MEXaHHUECKUMH U 3JIEKTPOMAarHUTHBIMU KoJieOaHusMu. @opmyina ToMcoHa. 3aKOH COXpaHEHHs YHEPTUHU B
UJlealIbHOM KoJieOaTeIb HOM KOHTYpe.

[IpencraBieHue 0 3aTyXaOMINX KoJcOaHUsIX. BrIHY)IeHHBIC MeXaHHYEeCKHe Koyiebanus. Pe3onanc. BeiHyKIeHHBIC
3JIeKTPOMarHUTHEBIE KOIeOaHus.

Ilepemennsiit Tok. CHHYCOMIAIBHBINA TIEPEMEHHBIA TOK. MOIIl HOCTh MEPEMEHHOT0 TOKa. AMIUIUTYJHOE U JeHCTBYIOIEe
3HAQYEHUE CUJIBI TOKA U HAMPSKEHUSI.

Tpanchopmarop. [IpousBozacTBo, epeaada u NoTpedIeHUe HEKTPUIECKON IHEPTHH. DKOIOTHYECKHE PHUCKU TIPH
MPOU3BOJCTBE MEKTPOIHepruu. KynbTypa ncnoiabp30BaHus 3JIEKTPOIHEPTUH B IOBCEAHEBHOM KHU3HH.

TexHnueckue yCTpolCTBa U MPAaKTHUECKOE NPUMEHEHHUE: TEKTPUUECKUI 3BOHOK, FEHEPATOP IEPEMEHHOTO TOKA, JINHUH
3leKTponepeaay.

JemoHcTpanuu

VccnenoBanue nmapaMeTpoB KoJIeOaTeNbHON CHCTEMBI (IPYKUHHBIA WIIM MaTeMaTHIeCKUHA MasTHUK).
HabnroeHue 3atyxaromux Koieoanui.

HccnenoBanue CBOWCTB BBIHYXK/IEHHBIX KOJIeOaHUI.

Hab6nronenne pe3onanca.

CB00OIHBIE HNIEKTPOMArHUTHBIE KOJICOAHUS.

OcumorpaMmbl (3aBUCHMOCTH CHIIBI TOKA M HAIIPSDKEHUS] OT BPEMEHN ) JJIs SJIEKTPOMArHUTHBIX KoJieOaHuH.
Pe3onaHc npu nociie10BaTeIbHOM COSJMHEHNH PE3UCTOPA, KATYIIKA HHAYKTHBHOCTH U KOHJIEHCATODA.
Monenp TMHUM 3JIEKTpoIepejadn.

5.2. MexaHuuyecKue U 3J€KTPOMarHUTHBIE BOJIHBI

Mexanndeckne BOJIHBI, yCJIOBUs pacnpoctpanenus. [leprosa. CkopocTh pactpocTpaHeHus U IIMHA BOJIHBI. [lonepednsie
Y TIPO0JIb HbIe BOJHBL. MHTepdepertms u qudpakius MeXxaHHIeCKUX BOJIH.

3Byk. CKOpOCTH 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

V2,3, V4, V5,
V6, V7, V8, Y9,
V11, Y12, V14,
31, 32, 36, 38,
39,311




OJIeKTPOMArHUTHBEIE BOJHBL. Y CJIIOBUS U3JIy4EHHS JIEKTPOMArHUTHBIX BOJH. B3anMmuas opuenTanus sekropos E, B, v B
3JIEKTPOMArHUTHOMN BoJiHE. CBOMCTBA 3IEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, IIPETOMIIEHHE, NOAPU3ALIS, TUPPAKIHS,
uaTepdepeHnuss. CKOpOCTh IEKTPOMAarHUTHBIX BOIH.

[lIkana 3)IeKTPOMAarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpyuHIMDIBI pauoCBs3H U TeneBUIeHNs. Pagnonokamys. DIeKTpOMarHuTHOE 3arpsi3HEHUE OKpYIKalolel cpe/ibl.
TexHn4eckue ycTpolcTBa M NPAaKTHIECKOEe NPUMEHEHUE: My3bIKaJIbHbIE HHCTPYMEHTHI, YJIbTPa3ByKOBas AUAarHOCTHKA B
TEXHHUKE U MEIUIIMHE, Paaap, paAuONpUEMHUK, TeJIEBU30D, aHTeHHa, TenedoH, CBY-neys.

JemoHcTpanuu

O0pazoBaHue U pacrpoCTpaHEHUE MONIEPEUHBIX U MPOJIOJb- HBIX BOJIH.

Konebmromieecs Teno kak HICTOYHUK 3BYKa.

HabmoneHne oTpaxXeHUs U IPETOMIICHNS MEXaHMUYECKHUX BOJIH.

Habmonenne naTepdepeHnny 1 TupaKuyi MEXaHHYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmroneHne cBsA3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aM- TUIMTYJON M 9aCTOTOH KoJIeOaHuUi.
HccnenoBaHue cBOMCTB 3I€KTPOMArHUTHBIX BOJIH: OTPaXKEHHUE, IPEIOMIICHHE, MOIIPH3ALUS, TUPPAKIIHS,
uHTephepeHIus.

5. 3. Onruka

['eomeTpuueckas ontuka. [IpsMonuHeitHoe pacripocTpaHeHHE CBeTa B OTHOPOAHOM cpene. JIyu cBera. ToueuHblid
UCTOYHHUK cBeTa. OTpaskeHHE CBETa. 3aKOHBI OTPaKeHUs cBeta. [locTpoeHue n300paKeHH B TNIOCKOM 3epKaie.
[Ipenomienue cBeta. 3aKOHbI IPEITOMIICHHUS CBETa. AOCOIIOTHBIN ITOKa3aTess npeaomiieHuns. [loaaoe BHyTpeHHEE
oTpaxenue. [Ipe- NeNbHBIA yromi HOJIHOTO BHYTPEHHETO OTPasKeHHUS.

Hucriepcus ceera. CitoxxHBIN cocTaB Oemoro cBeta. LiBer. Cobuparomue u paccenBaromue JUH3BL ToHkas mina3a. Dokyc-
HOE PacCTOSTHHE M ONITHYECKas Cuila TOHKOH mH3bI. [TocTpoenne n300pakeHnii B COOMPAIOMNX M PACCEHBAIOIINX JINH3AX.
®opMyJia TOHKOH JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE JTUH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUIECKON OIITHKH.

BounHoBas ontuka. MHTepdepenius cBeta. KorepeHTHbIE HCTOUHUKH. Y CIIOBHSI HAOJIOIEHHUSI MAKCUMYMOB 1 MUHUMYMOB
B MHTEP()EPEHIIMOHHON KapTHHE OT JIByX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpakuust ceeta. Judpakunonnas pemérka. Y cioBre HaOIIOICHNS TIIaBHBIX MAKCUMYMOB ITIPH N3 ICHUH
MOHOXPOMAaTHYECKOTO CBETA HA AU(PPAKIIOHHYIO PEHIETKY.

Ilonsgpuzanus ceera.

TexHu4ecKHe yCTpOUCTBa M NPAKTHYECKOE TPUMEHEHHUE: OUYKH, JIyTa, (hoToamnmnapar, MpoeKIMOHHbIH anmnapar,
MHKPOCKOII, TeJIe- CKOII, BOJIOKOHHAS ONTHKA, AN(PPAKIHOHHAS PEIIETKA, MOISIPOUI.

JemoHcTpanuu

[IpsmonuHeitHOEe pacpocTpaHeHHE, OTPAKEHUE U TIpeoMIleHHe cBeTa. OnTuieckue IpUOOpHL.
[MomHOE BHYTpEeHHEE OTpaskeHHEe. Moenbh CBETOBOA.

HccrenoBanue CBOWCTB M300paXCHUH B TMH3AX.

Mopenu MUKpOCKONa, TEIECKONA.

Habmonenne naTepdepeHnny cBeTa.

Habmonenne nudpakuuu creta.

HaGmonenue nucnepcun cBeta.

TTosryueHre CIEKTPa ¢ MOMOIIBLIO IPU3MBIL.




[Tony4enue criekTpa ¢ MOMOIILI0 AUPPAKITMOHHONW PEIIETKH
HabmoneHne monspus3anuy cBera.

IIpakTuueckue 3aHATUSL

1. YaeHI4YeCcKi HSKCIEpUMEHT, TabopaTOpHEIE PadOTHI

HccnenoBanue 3aBUCUMOCTH IIEPUOIa MajlbIX KojieOaHuil rpy3a Ha HUTH OT JJIMHBI HUTH U Macchl Ipy3a.
HccnenoBanue mepeMeHHOro TOKa B 1IN U3 TI0CIIeI0BAaTEIbHO COSANHEHHBIX KOHAEGHCATOPA, KaTyIIKH U PE3UCTOPA.
2. YUeHHNYECKHH IKCIIEPUMEHT, J1abopaTopHbIe PadOTHI

W3mepenue mokasatens MpeIoMIICHHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paKCHUI B JINH3AX.

HabnroneHnue qucnepcuu cBera.

CamocrositenbHas paboTa 00y4aromuxcs

Pedepar

[oaroToBka MMCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

M3y4eHne pekOMEHIOBAHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEKYTOYHOH aTTeCTAllU

Tema 6. OcHOBEI
crnenuaabHOM
Teopuu
OTHOCHUTEILHOCTH

Conepxkanue yueOHOro Marepuana:

Jlexuusa

I'paHuIBI TPUMEHNMOCTH KIIaCCHIECKON MeXaHUKH. [locTynaTsl criennansHOW TEOpUH OTHOCUTEIHHOCTH |
WHBapUAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIIUIT OTHOCHTEIFHOCTH DUHINTEHHA.
OTHOCHTETFHOCTH OJHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHH U CO KPALICHHE JITHEL.

DHeprus ¥ UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C YJHEPTHEH U UMITYJIBCOM PENIATUBUCTCKOMN YaCTHUI[bl. DHEPTHUS MOKOSI.

[IpakTHueckue 3aHATUL

CamocTosTenbHas paboTa 00ydaronuxcs

Pedepar

HOHFOTOBK& MMUCBbMCHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI

I/I3yquHe PEKOMEHIOBAHHBIX HCTOYHUKOB IPHU MOJATOTOBKE K HpOMe)KyTO‘IHOfI aTTecTalun

¥9, V10, 37,311

Tema 7. KBanTtoBas
¢u3nka

CopepxaHue yaeOHOTO MaTepuaa;

Jlexuu

7.1. DneMeHTH KBAHTOBOW OIITHKU

®otonsl. @opmyna [Inanka cBs3n 3HEpruu POTOHA C €TI0 YACTOTOH. DHEPTHsL U UMITYJIBC (POTOHA.

OtkpeiTre n uccnenoBanue Gorodddexra. Ombite A. I'. CroneroBa. 3akoHs! poToddhdexra. YpaBHeHNe DUHIITSIHA 115
thoroaddek ta. «KpacHas rpanumna» Gotordpdexra.

Hasnenwne ceta. OnpiTel I1. H. JleOeneBa. XuMudeckoe eHCTBUE CBETA.

TexHn4eckue ycTpoHCTBa M NPAKTHIECKOE IPUMEHEHHE: (POTOIIEMEHT, (POTOAATINK, COTHEUHAs OaTapesi, CBETOIHOI.

JemoncTpanuu

®DoTordheKT Ha YCTAaHOBKE C IMHKOBOH TIACTUHOM.
HccnenoBanme 3aK0HOB BHEIIHETO GOTOAheKTa.
Caeroauof.

Conneunas Oartapest.

7.2. CtpoeHue aroma
Monens atoma Tomcona. OmnbiTel Pesepdopna no paccesinuio anbga-yactun. [Inanerapuas Mmonens atoma. Iloctynarts

V2, V10, Y12,
37,138,310, 311




Bopa. U3nyuenue u noriomeHue GOTOHOB MPH MEPEX0Ie aTOMa ¢ OJTHOTO YPOBHS SHEPTUU HA JAPYTroi. Buabl cieKTpoB.
CriekTp ypOBHEH HEpTHH aTOMa BOJOPOA.

Bonnossle cBoiicTBa yactuu. Bonnsl ne bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE ¥ BEIHY)XKJICHHOE H3TyUCHHE.

TexHnueckue ycTpoiCTBa U MPaKTHUECKOE IPUMEHEHUE: CIIeK- TPAJIbHBIN aHaIH3 (CIEKTPOCKOI), Jla3ep, KBaHTOBBIH
KOMIIBIOTED.

JemoHcTpanuu

Monens ombita Pesepdopaa.

Onpezenenue ATHHBI BOIHBI Ja3epa.
HabmoneHne muHEHYaThIX CIIEKTPOB U3ITYICHUS.
Jlazep.

7.3. ATOMHOE SpO

OKCHEpPUMEHTHI, I0Ka3bIBAIOIINE CI0XKHOCTD CTPOCHHMS siipa. OTKphITHE pagnoakTUBHOCTH. OnbITh Pesepdopna mo
OTIPEZIETICHUIO COCTaBa PaJIMOAKTHBHOTO M3TydeHus. CBolcTBa anbda-, 6eTa-, raMMa-u3IydeHus. Binsane
PaZnOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpeITHE TPOTOHA U HelTpoHa. HykionHas monens sapa ['eizenbepra—lBaneHko. 3apsiz siapa. MaccoBoe YuCio sApa.
W3oTonsl.

Anbga-pacnaj. INEeKTPOHHBIA W MO3UTPOHHBIH OeTa-pacma.

I'amMma-n3nyyenne. 3aKoH paJHOaKTUBHOIO pacmiaja.

DHeprus CBsA3M HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT Macch sapa.

Snepuble peakuuu. JleneHue u CHHTES sAEp.

SAnepusrit peakrop. TepmosinepHbIil cuaTe3. [Ipo0IeMbl M IEPCIIEKTHBEI AICPHON YHEPTETHKH. JKOJIOTHICSCKUE aCTICKTHI
SJIEPHON SHEPTreTUKH.

OneMeHTapHbIe YacTHLBL. OTKpBITHE TO3UTPOHA.

Merto/ 16 HAOIIONEHHS ¥ PETUCTPALNH HIEMEHTAPHBIX YaCTHII.

OyHamMeHTa bHblE B3aUMOCUCTBUS. ENMHCTBO (DU3HYECKOM KapTHHBI MHPA.

TexHuueckue yCTpoUCTBa U MPAaKTUUECKOE PUMEHEHHUE: JO3UMETP, KaMepa BuiibcoHa, sinepHblid peakTop, aTOMHast
6omba.

JemoHcTpanuu
1. C4éTYNK MOHM3UPYIOUTNX YACTHIL.

[IpakTrueckue 3aHATUSL

1. Y4yeHnueckuii 3KcriepuMeHT, J1JabopaTopHbIe paboThI
HaGmonenue mmHeiyaToro crexrpa.

2. YUeHHNYEeCKH KCIIEpUMEHT, JJabopaTopHbBIE PaboThI

HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusm).

CamocrositesibHas paboTa 00yJaromuxcst

Tema 8. DieMeHTHI
aCTPOHOMHMHU U
acTpopu3uKH

ConiepkaHue yueOHOro Marepuaia

Jlexmun

Oranbl pa3BUTHS aCTPOHOMUH. [IpUKIaTHOE M MUPOBO33PEHYECKOE 3HAYCHUE aCTPOHOMHUH.
Bun 3Bé3gnoro neba. Co3Besnmusi, spkue 3BE3MBI, IUIAHETHI, UX BUIUMOE IBUKEHHE.
ConHeuHas cucreMa.

v1, V10, V7,
V8, V09,




Coname. ConHewHasi akTHBHOCTh. Mcrounuk sHepruw CoiHIA U 3BE31. 3BE3/BI, MX OCHOBHBIE XapaKTEPUCTHKH.
Huarpamma

«CTIEKTPAJBHBIHN KJIACC — CBETUMOCTEY. 3BE3IBI TTIABHOH ITOCIIEIOBATEIFHOCTH. 3aBUCIMOCTD «Macca — CBETUMOCTDY
JUTS 3BE3]T TIIABHOM MTOCTIeIOBAaTEeIbHOCTH. BHyTpeHHee ctpoenne 38E3. CoBpeMeHHbIE PEICTABICHHS O MTPOUCXOKICHUN
u sBoronuu CoJH 1a 1 3BE€3/1. DTarbl )KU3HU 3BE3 .

Mieunstit [Tyt — Hama ['anaktuka. [lonoxenue u nemxenue Connia B ['anaktuke. Tumel ranaktuk. PaguoranakTuky u
kBazapbl. YEpHBIE IBIPHI B Apax TajakTHK.

Bcenennas. Pacumpenue Beenennoid. 3akon Xa06mna. Paszberanue ranaktuk. Teopus bonbmioro B3peiBa. PenmkroBoe
W3IIy4eHHE.

MacmtabHas ctpykrypa Beenennoii. Meraranakruka. Hepeménnpie mpo6ieMbl aCTPOHOMUH.

IIpaxTHyeckue 3aHATHS

Yyennueckne HaOIIOIEHUS

HabmroneHns HeBOOpYKEHHBIM I'7Ia30M C HCIIOIb30BaHNEM KOMITBIOTEPHBIX IIPUIIOKCHUH [UIS OTPEICIICHHUS TTOJIOKECHUS
HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIC c03Be31usi CEBEpHOTO MOIyIIapus U IPKUE 3BE3BI.
Habmonenus B reneckon JIyHbl, mianer, Mnegnoro I[Tytu.

CamocrosiTenbHas paboTa 00yJaromuxcs

Pedepar

[oaroToBka MUCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

M3y4eHue pekoMeH1I0BaHHBIX HCTOYHUKOB IPH MOJI'OTOBKE K IIPOMEKYTOYHON aTTecTaluu

Xumus

Tema 9 . ConepkaHue yueOHOTo MaTepuaa;

TeopeTnueckue

OCHOBBI Tlexuns

OpraHHecKoi [IpeameT opranudeckoil XuMuN: €€ BOSHUKHOBEHHUE, PA3BUTHE M 3HAYCHUE B TIOJTyUYCHUH HOBBIX BEIIECTB U MAaTEPHAIOB

XUMHH Teopwust cTpoeHust opraHndeckux coequHennii A M bytiieposa, e€ ocHOBHbIE nostokeHNsT CTPYKTYpHBIE (POpMYITBI
opranndeckux BemiecTB ['omoorus, n3oMepust XMMHU4ecKasi CBSI3b B OPTaHMYECKUX COeIN HEHUSAX — OAWHApHbBIE U
KpaTHBIE CBA3U
IIpesncraienue o kaaccu(GUKalMU OpraHMueCKUX BelecTB HoMeHKIaTypa OpraHM4ecKnuX COe/IMHEHHM V15, V16, ¥23,
(cucremaTnyeckas) M TPUBHAIbHBIC HA3BAHNUS BaXXHEHIINX ITPEJICTABUTENEH KIACCOB OPraHNYECKHUX BEIIECTB Y24,Y25,Y26,
IIpakTudeckue 3aHATHSA Y27, Y40, Y41,
OKcIepUMEHTaJIbHbIE METOIBI H3YUCHHUS BEIIECTB U MX MPEBPaLICHUN: 03HAKOMIICHHE C 00pa3liaMy OpPraHUIeCKHUX 312
BEIIIECTB ¥ MaTepHaJaMH Ha UX OCHOBE; MOJAEIHPOBAHNE MOJIEKYJI OPTaHHUECKUX BEIIECTB; HAOMIOICHUE U ONHCaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB 10 MPEBPAIIEHUIO OPTAaHUIECKHUX BEIIECTB NIPY HArpeBaHUHM (IUIaBJI€HUE, O0yTIHBaHUE U
ropeHue)
CamocrostensHas paboTa 00yJaromuxcs
Pedepar
[ToaroroBka NMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI
M3yyeHne peKoMeHI0BaHHBIX UICTOYHUKOB ITPH MOJI'OTOBKE K NPOMEXYTOYHOM aTTeCcTalvn

Tema 10. ConepkaHue yueOHOro Marepuaa:

VYrieBoaoposl Jlexums V17,V18, V19,
AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH psii MeTaH M 3TaH — MPOCTEHIINe PEeICTABUTENIN aJIKAaHOB: (pU3NUecKue ¥20,V 21, VY22,
1 XUMHYECKHE CBOMCTBA (PEaKINy 3aMENIeHHUS U TOPEHHS), HaX0XKICHUE B TIPUPO/IE, TOTyYeHNE U IPIMEHEHHE Y24,¥25,¥Y27,
AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHIECKUHN psif DTHIEH U MPONIIECH — MPOCTEHIINE NPEACTaBUTEIIHN AJTKEHOB! Y40, V41, 313




(u3HUECcKre M XUMHIECKUE CBOWCTBA (PEaKLMK THAPHUPOBAHMS, TAIOTE€HUPOBAHNS, THIPATALUH, OKUCICHUS U
MOMMEPH3ALINH), TOTy9IeHHE ¥ IPUMEHECHNE

Anxanuenst byraguen-1,3 u metunOyranuen-1,3: ctpoeHne, BaXHEHITHE XUMHYIECKIE CBOMCTBA (PeaKius
nonmmmepu3anun) [lomydeHne CHHTETHYECKOT0 KaydyKa 1 PE3HHBI

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYECKUH Psii ALETHIIEH — NPOCTEHIINI NTPECTaBUTEINb aJIKHHOB:
COCTaB, CTPOCHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (PEeaKIMy TUIPUPOBAHNS, TAIOTeHUPOBAHNUS, THPaTalHH,
TOpeHHs), NOTyYeHHUe U TIPUMEHEHHUE

Apens! benzon: cocras, crpoeHune, GU3NUECKHE U XUMHYECKUE CBOWCTBA (PeakUK TalOreHUPOBAHUS ¥ HUTPOBAHMS),
HoJydeHue 1 npuMeHenue Toiyoun: cocras, cTpoeHue, pu3nieckre 1 XMMHUYECKHEe CBOMCTBA (peaKkiny rajJoreHUpOBaHMs
U HUTPOBAaHM) MOIy4YeHHE U IpUMeHeHUe TOKCUYHOCTh apeHOB [ 'eHeTHueckas CBsI3b MEXAY yIiIeBOAOPOAaMH,
MPUHAJICKAIIMHA K Pa3INdHBIM KilaccaM

[IprponHbIe NCTOYHHUKH YTIIeBOAOPOAOB [IpupoaHslii ra3 u no- myTHele HedTsHbIE Ta3bl HedTh 1 €€ mponcxokaeHue
Croco0sI nepepaboTky He(TH: NEPETOHKA, KPEKUHT (TepMHYECKHH, KaTaTUTHIECKH), Tupoin3 I1poxyKTel epepaboTKu
He(TH, X IPUMEHEHNE B IPOMBIILICHHOCTH 1 B ObITY KaMeHHBIN yToJIb M IPOAYKTHI €r0 MepepadboTKu
OKCHepuMEeHTaIbHBIE METO/IBI M3Y4YEHHS BEIIECTB M UX MPEBPAICHNI: 03HAKOMIIEHHE C 00pa3aMHy IIaCTMACC, KayTyKOB
¥ pe3uHsl; Komeknnu «HedTs» 1 «YT0ob»; MOIEINPOBAHUE MOJIEKYJT YTIEBOIOPOAOB U TAJIOTCHOIIPOU3BOAHBIX;
NPOBEJCHUE NPAKTHYECKOH pabOThI: OJyYeHHE STHIICHA U M3YYEHHE €r0 CBOMCTB

[IpakTrueckue 3aHATUL

Pacuérnrle 3anaun

Brruncnenus o ypaBHEHUIO XUMHUUECKOH peakiuu (Macchl, 00b €Ma, KOJIMIeCcTBa UCXOJHOTO BEIIECTBA MM MIPOTyKTa
PEaKIMy 0 U3BECTHBIM Macce, 00bEMY, KOJHUCCTBY OJTHOTO M3 MCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIUH)

CamocrosiTenbHas padoTa 00y4aroIuxcst

[ToBTOpEHHE U 3aKPEIUICHNE PaHee H3yICHHOT0 MaTepHaja ¢ UCIOIB30BAHHEM KOHCIIEKTA JIEKIMH, PEKOMEHTIOBAHHBIX
HCTOYHUKOB U JINTEPATYPHI, IIOJrOTOBKA K IPAKTHYECKUM 3aHATHIM

Bsinonaenne pedepara

Tema 11.
Kucnopoacomepxar
He OpraHn9IecKue
COEUHECHUS

ConepkaHue yueOHOro Marepuana:

Jlexuusa

[IpenenbHbIEe OHOATOMHBIE CIIUPTHI METAaHOM 1 3TaHOJ: CTPOEHHE, (prU3nUecKre U XMMHUYECKHE CBOICTBa (peaKkuny ¢
AKTHBHBIMH METaJlJIaMH, TaJOT€HOBOJOPOIaMH1, TOpEHHe), IpuMeHeHne BoopoHeie cBs3M MEXAY MOJIEKyJaMu
cnupToB JlelicTBHE METaHOJIA M HTAHOJIA Ha OPTaHU3M UYelIOBEKa

MHoroaToMHbIe CIIUPTHI DTHICHTIUKOJIb W TIUIEPUH: CTPOCHHE, GPU3MUECKHE U XUMUIECKHE CBOHCTBA
(B3auMozeHCTBHE CO HMIETOYHBIMU METaJUIaMHU, KaUeCTBEHHAs pPEakIiis Ha MHOTOATOMHBIEe CIUPTHI) [leficTBre Ha
opraHu3M uenoBeka [IpuMeHeHHe TriMIepHuHa U ATHICHIVINKOJISA

®deHou: cTpoeHHe MOJIEKYIIbI, (U3MYecKre U XuMHu4Yeckue cBoiictBa TokcnuHocTh (heHona [Ipumenenue gpenona
Anprernas! 1 KeToHbI PopManbAerul, aneTaabAerul: CTPOeHHEe, GU3NIEeCKHe U XMMUIECKHE CBOUCTBA (peaKkInu
OKHCJICHHS ¥ BOCCTaHOBJICHISI, KAUECTBEHHBIE PEAKIINN), TOTYICHHE U IPUMEHEHNE

ATIeTOH: cTpoeHHe, PU3HUECKNe U XUMHUUECKHE CBOMCTBRA (pe- aKIMK OKHCIICHUS M BOCCTAaHOBJICHHUS ), TOTYICHUE U
npuMmeHeHrne OHOOCHOBHBIE TIpe/ieNIbHbIe KapOOHOBBIE KUCIOTH MypaBbHHAS M YKCyCHast KHCIIOTBI: CTPOCHUE,
(usnyecKre 1 XUMHYECKHE

CBOICTBA (CBOHCTBA, 00IIMe /IS KJlacca KUCIIOT, peakius 3Tepu(HKaIin), HonydyeHne u npuMeHenne CrteapruHoBas v
OJIEMHOBAs KMCJIOTHI KaK IPEJICTABUTENHN BBICIINX KapOOHOBBIX KMCIOT MBIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX
Molo1Iee efcTBHE

CrnoxHuble 3¢HUPHI KaK TPOU3BOIHBIE KapOOHOBBIX KUCIOT [ maponn3 cinoxxHeIx 3¢gupos Xupsr ['maponus sxupos
IIpumenenue xupoB buosoruyeckas poib KUPOB

V17, V18, Y19,
V20, V22, V24,
V25, V27, V40,
V41,313




YrieBopl: cocTaB, KiIacCCU(PUKAINS YTISBOIOB (MOHO-, M- U TIOMcaxapuibl) [JII0K03a — MPOCTEHIITNI MOHOCAXapH/I;:
0COOEHHOCTH CTPOCHHUS MOJIEKYJIbI, (Pr3udecKre U XUMHYECKIE CBOMCTBA (B3anMoeiicTBre ¢ ruapokcuaoM meru(1l),
OKHCJICHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBNeHHE, OpoKeHNE TIIIOKO36] ), HAXOXKICHHE B IPUPOAE,
npuUMeHeHne, ononornieckast pons PorocuaTes PpyKTO3a KAK H30MEP TITIOKO3BI

Caxapo3a — MpeacTaBUTeNb TUCaXapUI0B, THAPOJIH3, HAXOXKICHUE B IPUPOJIC U IPUMEHEHHE

Kpaxmai u nemironosa Kaxk npupojaHble mojauMepsl CTpoeHHe KpaxMalia U 1esuTosio3sl Pusnyeckue 1 XUMUYEeCKUe
CBOMCTBa Kpaxmaia (THAPOJIN3, KaYeCTBEHHAs! PEAKIHs C HOJIOM)

OKcnepuMeHTaIbHbIE METO/Ib M3YUEHHS BEIIECTB M MX IPEBPAICHUI: IPOBEACHIE, HAOIIOAEHHE 1 OTTMCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKLIUH OJJTHOATOMHBIX CIIUPTOB (OKUCIICHUE ITaHOJIa
okcugoM menu(Il)), MHOroaToMHBIX CIUPTOB (B3aUMOAEHCTBHE TIMLIEpHHA ¢ ruapokcunom Menu(ll)), anpaerunos
(okuciieHne aMMuagHBIM pacTBopoM okcua cepedpa(l) u runpoxcumom mean(1l), B3anmoaeiicTBre Kpaxmaia ¢ HOI0M);
MIPOBE/ICHHUE MPAKTUIECKOH pabOTHI: CBOICTBA pacTBOpPa YKCYCHOW KHUCIIOTHI

[IpakTryeckue 3aHATHS

PacuérHble 3amaun

Brrunciienus mo ypaBHEHHIO XUMHYECKON peakiiu (Macchl, 00bEMa, KOTHMIECTBA UCXOTHOTO BEIISCTBA UM MIPOAYKTA
PEaKIMy 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJJHOTO M3 HCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKIIUH)

CamocrosiTenbHas paboTa 00yJaromuxcs

Pedepar

[ToaroroBka MUCHbMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI

M3y4eHue pekoMeH/1I0BaHHBIX HCTOYHUKOB NPH MOJI'OTOBKE K IPOMEKYTOYHOH aTTeCcTalluu

Tema 12. ConepkaHue yueOHOTo MaTepuaa;

A3BoTconepxariie Jlexuus

OPraHUYeCKHe AMuHBL. MeTnnaMyH ¥ aHWIMH: COCTaB, CTpOeHHE, (PU3NUECKHE U XMMUUECKHE CBOMCTBA (TOpEHHUE, B3aUMOJICHCTBHE C

COEIUHEHUS BOJIOH ¥ KHUCJIOTaMH)
AMMHOKHCIIOTHI Kak aM(OTepHbIE OpraHryYecKue coeuHeHnss DU3nueckne 1 XMMUYECKHUe CBOWCTBa aMUHOKHUCIIOT (Ha
npuMepe rannuHa) bruonorndeckoe 3Hauenne aMmuHOKUCIOT [lenTuabt
Benku kak MpUpoAHbIE BHICOKOMOJIEKYJISIPHBIE COEMHEHHMS [lepBHUHAs, BTOPUYHAS U TPETUYHAS CTPYKTYpa OEIKOB V17,V18, VY19,
XUMHYECKHE CBOHCTBA OEJIKOB: TMIPOIIN3, ICHATYPALHs], KAUECTBEHHbIE PEeaKMu Ha OCJIKH V20, Y22,VY24,
IIpakTuueckue 3aHATHUS V25,V27, V40,
OKcHepuMEeHTaIbHBIE METO bl M3Y4YEHHS BEIECTB M X IPEBPAICHU: HaOII0eHNE N ONMCAHNE IEMOHCTPAIIMOHHBIX V41
OIIBITOB: JICHATYpalusi OEJIKOB NP HarpeBaHMH, [IBETHBIC PEaKIINH OEIKOB
CamocrosiTesnsHas paboTa 00yJaromuxcst
Pedepar
IToaroToBka MMCEMEHHBIX OTBETOB HA KOHTPOJIEHBIE BOIIPOCHI
M3ydenne pekOMeHI0BaHHBIX HICTOYHUKOB ITPH HOATOTOBKE K MPOMEXYTOYHON aTTeCTalllnu

Tema 13. CopepxaHue yaeOHOTO MaTepraa;

Bricokomonekysip Jlexus

bI€ COETUHEHHS OCHOBHBIE TIOHATHS XMMUHU BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI: MOHOMED, TIOUMED, CTPYKTYpPHOE 3BE€HO, CTEIICHb
MOJIMMEPH3aINH, CPEeTHSS MOJNEKyIIsIpHas Macca OCHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTNHEHUN — Y17,V¥18, Y19,
MOJIMMEPH3AITUS U TIOJIH- KOHICHCAINS V20, V24, Y25,
[TmacTMacchl (MOAMATHIICH, TMOJMIPONMIICH, NMOJIMBUHUIXJIOPH, NOJIUCTHPOI). HaTypaabHBI 1 CHHTETHUECKHE Y27, Y40, V41,
Kay4qyKku (OyTaaHeHOBBIH, XJIOPOIIPEHOBBIM U M30TIPEHOBEIH). BoslokHa: HaTypalibHBIE (XJIONOK, MIEPCTh, MENK), 313

HNCKYCCTBCHHLIC (aHCTaTHOG BOJIOKHO, BI/ICKOBa), CUHTCTUYCCKHUC (KaHpOH u J'IchaH).

HpaKTI/I‘ICCKI/IC 3aHATHA




OKcIieprMeHTaIbHBIE METO B! M3YUCHHNS BEIIECTB U MX IPEBPALICHAN: 03HAKOMIICHHE C 00pa3laMy MPHUPOTHBIX U
HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYTYKOB

CamocrosTenbHas padoTa 00ydJaromuxcs

Pedepar

IoaroToBka MMCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

M3yueHne peKOMEHI0BaHHBIX HCTOYHHUKOB IPH MOJITOTOBKE K NPOMEXXYTOYHOH aTTeCTaluu

Tema 14.
Teopetnueckue
OCHOBBI XUMUHU

Cozepxanne yueGHOTO MaTepUana:

Jlexums

XUMHYeCKHUil aieMeHT AToM SIIpo aroma, M30TOIBI DJIEKTPOHHAs 000JI0YKa DHEPreTHYeCKue ypOBHH, IOJYPOBHH
ATOMHBIC OpOHTAIH, S-, P-, d-37eMeHThI OCOOCHHOCTH pacpeIeNICHHUs SJICKTPOHOB MO OPOUTAJISAM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOJIOB DIIEKTPOHHAsI KOHPUTypaLus aTOMOB

Ilepuonnueckuii 3akoH u [leproandeckas cucrema xumuueckux 3neMeHToB [l I MenneneeBa CBsi3b IEpHOAUYECKOTO
3akoHa U Ilepuoanueckoii cucreMbl Xxumudeckux aeMeHToB [ Y1 MenneneeBa ¢ COBpEMEHHOMN TeOpUEl CTPOEHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJIIOKHBIX BEIIECTB 110
rpynnam 1 neprojaM 3HaueHne NEpUOJUIECKOr0 3aKOHA B Pa3BUTUU HAYKU

Crpoenue BemecTBa XUMHUECKas CBA3b BHIObl XMMHUYECKOH CBA3M (KOBAJCHTHAS HENONSPHAS W IOJIIPHAs, HOHHAS,
MeTandeckas) MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHON XMMHUYECKOH CBsI3M (OOMEHHBIH M IOHOPHO-aKIETITOPHBIN )
Bonoponnas cBs3p BanenTHOCTE OnekTpooTpunaTenbHOCTh CTeneHb OKHCIeHHs VIOHBI: KAaTHOHBI U AaHUOHBI
BemecTBa MOAEKYIIPHOrO 1 HEMOJIEKYJIIPHOTO CTPOEHHS 3a- KOH IOCTOSHCTBA COCTaBa BellecTBa THIbI
KPHCTATIMUECKUX PEHIETOK 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA KPUCTAJUINYECKOM peImETKH

Ilonstue o nucnepcHbIX cuctemMax MCcTUHHBIE U KOJUIOUIHBIE PACTBOPLI MaccoBas 1071 BEIECTBA B paCTBOPE
Kraccudukauus Heopranndeckux coenuneHnii HomeHnkinatypa HeopraHudeckux BelecTB [ eHeTHdyeckas CBs3b
HEOPraHUYECKUX BEILECTB, IIPUHAJIEKAIINX K Pa3IMYHbIM KIaccaM

Xumnueckas peakiust Kiaccupukanusi XUMHUECKHX peakiMii B HEOPraHUUEeCKOI U OpraHuuecKoil XMMUK 3aKOH
COXpPaHEHHS MacChl BEHIECTB; 3aKOH COXPAaHEHUs U MPEBPALCHUS SHEPTHUH ITPU XUMUYECKUX PEAKIUAX

CKOpOCTh peakIyy, e€ 3aBUCHMOCTh OT Pa3IHYHBIX (hakTopoB OOpaTuMble peakiun XuMudeckoe paBHoBecHe DakTopsl,
BIMSIOIIUE HA COCTOsIHME XUMU4eckoro pasHoBecus [Ipunnun Jle [llatense

Onextponurndeckas auccormanys CUiIbHbIE U cadble AeKTponTsl Cpenia BOJHBIX PAaCTBOPOB BEIIECTB: KHCTas,
HeWTpanbHas, menovnas [lorstre o BogopogHom nokasarene (pH) pactBopa. Peakiin nonnoro oomeHa I'uaponus
HEOpraHMYECKHUX U OpraHNdecKuX BemecTB OKHCINTEIbHO-BOCCTAHOBHUTENBHBIE peakiyu [ToHsaTHE 00 35eKTponmse
pacrniaaBoB U pacTBOpoB cojiell. [IpruMeHenue anexTponansa

[IpakTrueckue 3aHATUL

DKCTiepUMEHTAIbHBIE METOIbI U3YUEHHUS BEIIECTB U UX MPEBpa IEHH: neMoncTpanus tabmur «lleproanueckas cucrema
XUMH4ecKkux 31eMeHToB [l VI MenzaeneeBay»; u3ydeHne MoaeIed KpUCTANIMUECKUX PEIIETOK; HAOIIOACHNE U OIHCaHUe
JIEMOHCTPAIIMOHHBIX U TJAOOPATOPHBIX OMBITOB (pa3iio’KeHUE TIEPOKCHIA BOAOPO/Ia B IPUCYTCTBUM KaTaau3aTopa,
OTIpeNieNIeHHe CpPeIbl PacTBOPOB BEMIECTB C MMOMOINBIO0 YHUBEPCAIBHOTO HHANKATOPA, PEaKIIMH HOHHOTO 0OMEHa);
MPOBEJICHUE MPAKTUIECKON paboThl «BiusiHre pa3nuyHbIX (aKTOPOB HA CKOPOCTh XMMHUUECKON peaKIIHm»

Pacuérnble 3agaun

Pacuétpl Mo ypaBHEHUSIM XUMHUUYECKHUX PEAKIUA, B TOM YHCIIE TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIIOIb30BAaHHEM
MOHATHUS «MAacCOBas J10JIsl BELIECTBA»

CamocrositesnsHas paboTa 00yJaromuxcs

Pedepar

[ToaroroBka NMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

M3yueHne peKOMEHI0BaHHBIX HCTOYHHUKOB IPH MOJI'OTOBKE K NPOMEXYTOYHOM aTTecTaluu

V26, V28,
v29,V30, V34,
V35, Y36, Y37,
V38, V40, V41,
314




Tema 15.
Heopranunueckas
XUMUS

CopepxaHue yaeOHOTr0 MaTepuaa;

Jlexuusa

Hewmerannel [Tonoxenune Hemerannos B [lepuonnueckoii cucteme Xxumuieckux aeMeHToB [ Y Menneneesa u
0COOEHHOCTH CTPOCHHUS aTOMOB DH3MYECKIEe CBOMCTBA HEMETAIUIOB AJUIOTPOIIHS HEMETAIIOB (Ha TIpUMepe KUCIopoa,
ceprl, hocdopa u yriepoma) XuMuiaeckne CBONCTBAa BaKHEHUIIINX HEMETAIUIOB (TaJOTE€HOB, Cephl, a30Ta, Gocdopa,
yriaepoaa U KpeMHUS) U UX COSAMHEHUHN (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOAOPOIHBIX COSAMHEHU)
[Ipumenenune BaKHENUIINX HEMETAIIOB U UX coennHeHnit Metannsl [lonoxxenue metamios B [lepuoaunueckoit cucrteme

XuUMHUUecKHX dneMeHToB J| 1 MenneneeBa OcoOSHHOCTH CTPOSHHMS SIEKTPOHHBIX 000J104eK aTOMOB MeTaiuioB O0mue 4
¢usnueckre cBoiicTBa MeTauioB CIIIaBbl METAIIOB DJIEKTPOXUMHYECKUHN PsIJl HAIIPSHKSHUH METaIIOB
XuUMHUYECKUE CBOMCTBA BAKHEHIIIUX METAJUIOB (HATPUH, KAJIUH, KaIbIMi, MarHUN, aIFOMUHUM, ITUHK, XPOM, KEJE30, MEJIb)
U UX COCIMHEHUH
O6ume ciocoOsl momydeHus: MetawioB Meramryprus Kopposus meramios. CriocoOsI 3amuTs! 0T Kopposuu. [Ipumenenne
METAJUIOB B OBITY U TEXHHKE V31, V32, V33,
IIpakTHyeckue 3aHATHS V40. V4] 314
OKCIIepUMEHTAIbHBIE METOBI H3YyUEHHUS BEILECTB U UX NPEBPALCHUN: H3ydeHNE KOJUIEKIUU «MeTaNmsl U CIUIaBbly, ’ ’
00pa3IOB HEMETAIIIIOB; PEIICHHE SKCIIEPUMEHTAIbHBIX 33/1a4; HaOI0JCHUE U ONHMCAaHNE JEMOHCTPAMOHHBIX U
Ta00PaTOPHBIX OIBITOB (B3aMMOJECHCTBHE THAPOKCHAA AIFOMUHUS C pACTBOPAMH KHCJIOT M IIENOYCH, KaueCTBCHHBIE
peaKuy Ha KaTHOHBI METAJIIOB) 1
Pacuérnrle 3amaun
Pacu€rel Macchl BenecTBa Wil 00bEMa ra3oB 110 U3BECTHOMY KOJMYECTBY BELIECTBA, Macce WM 00BEMY OJTHOTO U3
YUYaCTBYIOUIMX B PEaKIMU BELIECTB; pacu€Thl Macchl (00bEMa, KONMYECTBa BELIECTBA) POAYKTOB PEAKLIUH, €CIIH OJHO U3
BEIIIECTB UMEET IPUMECH
CamocrosiTenbHas padoTa 00y4aroIuxcst
Pedepar
IToaroToBKa MUCBMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI
W3ydeHue pekOMeHI0BaHHBIX HCTOUHUKOB ITPHU NOJArOTOBKE K NPOMEKYTOYHOMN aTTeCTallui
Tema 16. Xumus u Cozeprxanre yueOHOTO MaTepHaa: 3
’KU3Hb Jlexuusa
Poins xuMun B 00ecriedeHUH HKOJIOTUYECKOH, SHEPIeTHUECKOH 1 IHIIEBOH 0€3011acHOCTH, Pa3BUTUHN MeUIMHBI [ToHATHE
0 Hay4YHBIX METOJAX MMO3HAHHUS BEIECTB U XUMUYECKUX PEAKIIUI
[IpencraBnenns 00 0OMMX HAYYHBIX IPUHINIAX TPOMBIIUICHHOTO TIOJyYEHUS BAXKHEHIIINX BEIIECTB 1
YenoBek B MUpeE BELIECTB U MATEPUANIOB: BaKHEHIINE CTPOH- TEbHBIE MATEPHAIbI, KOHCTPYKIIMOHHBIE MaTepHabl,
KPacKH, CTEKJIO, KepaMHKa, MaTepuajbl ISl JJIEKTPOHUKH, HAaHOMAaTepHasbl, OPraHNYEeCKUE U MUHEPaJIbHbIC YA00pEHHs V27 V39,312
XuMUS U 37I0pOBbE UeNOBEKa: PaBHJIa UCIIOIB30BAHMUS JIGKAPCTBEHHBIX MIPENapaToB; IpaBuiIa 6€30M1acCHOTO 314 ’ ’ ’
WCIIOJIb30BaHUsI ITPETapaToB OBITOBOI XMMHH B TIOBCETHEBHON JKU3HU
IIpakTuueckue 3aHATUL -
CamocrosTenbHas paboTa 00ydaromuxcs
Pedepar
IToAroTOBKa MUCHMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOTIPOCHI
M3ydenne pekOMeHI0BaHHBIX ICTOYHUKOB ITPH HOATOTOBKE K MPOMEKYTOYHOI aTTeCTaIlH
Buosorns
Tema 17. buonoruss | CoznepskaHue yueOHOTO MaTepHaia: 7 V42 315
KaK HayKa Jlekmus 4 ’




buonorus xak Hayka. CBs3p OMOIOTHY C OOIIECTBEHHBIMH, TEXHIUECKUMH U IPYTUMHU €CTECTBCHHBIMH HaYKaMH,
(unocodueit, ITUKOI, SCTETHKOH U TpaBoM. Poib 6nostorun B GopMUPOBaHUN COBPEMEHHON HayIHOW KapTHHBI MHpa.
Cucrema OHOTOTHIECKUX HAYK.

MeTo/1bI TO3HAHUS XKUBOW NPUPOBI (HAOMIOAEHHE, SKCIIEPIMEHT, ONMCaHNE, N3MEPEHNUE, KIacCH(UKaIHs,
MOJICTIMPOBAHUE, CTaTHCTHYECKasi 00paboTKa TaHHBIX).

JeMmoHcTpanuu:

IToptpers: Y. Hapsun, I. Mennens, H. K. Kombuos, Jx. Yorcon u @. Kpuk.

Tabnuup! u cxembl: «MeToIbI TO3HAHKS )KUBOH PUPOJIBIY.

HpaKTI/I‘IeCKI/Ie 3aHATHA
HpaKTI/I‘IeCKaH pa60Ta Ne 1. «Mcnone3oBanue PaA3IUIHBIX METOAOB IPHU U3YYCHUUN OUOJIOTHYECKHUX OOBEKTOBY.

CamocrostenbHas paboTa 00y4aromuxcs

Pedepar

[oaroToBka MUCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

M3ydeHne pekOMEHIOBAHHBIX HCTOYHUKOB ITPU MOATOTOBKE K MPOMEKYTOYHOM aTTeCTAllU

Tema 18. )Kussie
CHCTEMBI U UX
OpraHu3aIusd

Conepxanue yueOHOro Marepuana:

Jlexuusa

JKuBsie cuctemsl (OHOCHUCTEMBI) KaK IMpeAMeT H3ydeHus Ononorun. OTINYne )KUBBIX CUCTEM OT HEOpPTaHMIECKON
TIPAPOIEIL.

CpoiicTBa OHOCHCTEM H MX pa3HOOOpa3ue. YPOBHH OpraHU3aIllMyd OHMOCHCTEM: MOJICKYJISIPHBIH, OPraHOMIHO -KJIETOYHBIH,
OpTraHU3MEHHBIH, TOMyISIIHOHHO-BUIOBON, SKOCHCTEMHBIH (OMOTe0eHOTHIECKUN ), OMOCEepHBI.

JemoHcTpanuu:

Tabnuupt u cxembl: «OCHOBHBIC IPU3HAKH JKH3HNY», «Y POBHU OpraHU3alluK KUBOW PHUPOIBI».

O6opynoBanue: Mojesnb Mosiekyisl JTHK.

[IpakTrueckue 3aHITU

CamocTosTenbHas paboTa 00yJaromuxcs

Pedepar

HOHFOTOBK& MMUCbMCHHBIX OTBETOB Ha KOHTPOJIbHBIEC BOIIPOCHI

W3yueHne peKOMEHI0BAHHBIX UCTOYHUKOB MPH MMOJTOTOBKE K IMPOMEKYTOYHOM aTTECTAIlN

y42,316

Tema 19.
XHAMUYECKHI COCTaB
U CTPOCHHE KICTKH

ConepkaHue yueOHOro Marepuana:

Jlexuusa

XUMHWYECKHH COCTaB KIETKH. XMMHUECKHE 3JIEMEHTBI: MAKPOJIEMEHThI, MUKPO3JIeMEHThI. Bosta 1 MuHepasibHbIe
BEILIECTBA.

@OyHKINM BOIBI 1 MUHEPAIBHBIX BEIECTB B KiIeTKe. [lofnepkanne 0cMOTHYECKOTO OajaHca.

Benxu. CocraB 1 cTpoeHne 0eJIKoB. AMHUHOKHCIIOTHI — MOHO- MephI OeikoB. He3aMeHnMble 1 3aMEeHUMBbIE
AMHMHOKHCIIOTHI. AMHHOKHCIIOTHBII cOCTaB. YPOBHH CTPYKTYpPHI OSIIKOBOM MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS
W YeTBEPTHYHAS CTPYKTypa). XUMHUYecKre CBOHCTBa OenkoB. bromornueckne GpyHKII OEIKOB.

®DepMeHTH — OnosorHuecKue Karanu3atopsl. CTpoeHne GpepMeHTa: akTHBHBIA LEHTp, CyOCTpaTHAS CIENN(UIHOCTE.
Kodepmentsr. Butamuabl. OTimans ¢epMEeHTOB OT HEOPTaHWIECKUX KaTaJIn3aTOPOB.

YrieBoapl: MOHOCAXapu bl (TII0K03a, prbo3a 1 Je30Kcupud03a), qucaxapuibl (caxaposa, JaKTo3a) U MoJucaxapuabl
(kpaxMmaJ, TIMKOTeH, [IeJUTI0103a). bronornueckne GyHKIIUN YTIIEBOIOB.

Jlummner: Tpurimnepuapl, Gochoaunuasl, crepouasl. I'unpoduiabHo-ruapododHbie cBoiicTBa. bronorndeckue GpyHKImu
mumnuoB. CpaBHEHHUE YTIIEBOAOB, OCIKOB M JINIH/IOB KaK HCTOYHHKOB SHEPTUH.

Hyxkneunossie kucnotsr: JTHK u PHK. Hykneotnabl — MoHOMepBI HyKJIeMHOBBIX KHCoT. Ctpoenune n pyHknuu JHK.
Crpoe nue u pynkiyun PHK. Bunst PHK. AT®: crpoenne u pyHkimu. Lluronorus — Hayka o xirerke. Kiletounast Teopust
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— MpUMeEp B3aUMOJICHCTBUS MAeH U PaKTOB B HAYTHOM MO3HAHUH. MeETO b

U3y4YEHHS KIETKH.

KreTka kak meiocTHas sxuBas cucreMa. O01rie Mpu3Haky KIETOK: 3aMKHYTas HapykHas MeMOpaHa, Mmonekyinsl JJHK kak
TeHETHIECKHUH amnmapaT, CHCTEMa CHHTe3a Oelka.

TuITBI KIIETOK: yKapHOTHYECKas U MpoKapuoTHyeckas. OCOOEHHOCTH CTPOCHUSI IPOKapHOTHYeCKON KileTkH. KiterouHas
creHka Oakrepuil. CTpoeHHe syKapHoTHIEeCKOH KieTKH. OCHOBHBIE OTIMYHS PACTUTEILHOM, )KUBOTHOH U IPUOHOMN
KJIETKH.

[ToBepxHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAs CTEHKA, NIMKOKAINKC, X QpyHKimu. [Inazmarnueckas MmemOpana, eé
cBoiicTBa 1 ¢pyHKIMHU. L{uTonnasma u e€ opranonsl. OgHomMeMOpanHbie opranonas! kietku: JI1C, annapat "ok,
n30coMsl. I1oryaBTOHOMHBIE OpraHOUB! KJIETKU: MUTOXOHIPUH, MIacTUAbL. IIpoucxoxaeHne MUTOXOHAPUI U ITaCTHA.
Bunp! mnactua. HemeMOpaHHbBIE OpraHOHUIBI KJIETKHA: pUOOCOMBI, KJIICTOUHBIH LEHTP, IEHTPHOJIHN, PECHUYKH, JKI'yTHKH.
@yYHKIIMY OpraHOUJOB KJIETKU. BriroueHus.

Snpo — peryasTopHbIi HeHTp KiIeTku. CTpoeHne sapa: saepHas 000sIouKa, KapHuoIuia3Ma, XpOMaTHH, SAPBIIIKO.
XPpOMOCOMBI.

TpaHCIOPT BEILECTB B KIIETKE.

Jemonctpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. IlIneiinen, P. Bupxos, /Ix. Yorcon, @. Kpux, M. Yunkunc, P. @pan-
knuH, K. M. bap.

Juarpammel: «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B He- )KUBOM IpUpoey, «PacnpeneneHue XUMUYECKUX JIIEMEHTOB
B KUBOU IIPUPOAELY.

Tabmuupt u cxemsl: «lleproanyeckas TabnuIa XHMHYECKUX DIIEMEHTOBY, «CTpOSHUE MOJIEKYIIBI BOJbI», «BHOCHHTE3
OenKka,

«CtpoeHue MoneKyIsl 0enkay, «Ctpoenue ¢pepmenTa, «Hyknennossie kucnotel. JJHK», «Ctpoerne monekyisr ATD»,
«CTpoeHue 9yKapuOTUUECKON KIETKI», « CTpOEHUE JKUBOTHOU KIETKH», «CTPOEHUE PACTUTENBHOM KIETKN», «CTpoeHHe
MPOKapUOTHYECKON KIeTKn», «CTpOeHHUe sapa KIETKH», «YTIEBOIBD»,

«JIunuaey.

O6opyznoBaHue: CBETOBOM MHKPOCKOII, 000py10BaHHE JUIS IPUTOTOBIEHUS! TOCTOSHHBIX U BPEMEHHBIX MUKPOIIPEIIapaToB;
MHUKpOIpenapaTsl paCTUTENbHBIX, )KHBOTHBIX U OaKTEpHANbHBIX KJIETOK.

[IpakTrueckue 3aHATUSL

JlaGopaTophast padota Ne 1. «/3ydeHue KaTanuTHYeCKOW aKTHBHOCTH ()epMEHTOB (Ha MPUMeEpe aMHJIa3bl MIIM KaTalla3bl)y.
JlabopatopHnas padota Ne 2. «M3ydyeHne CTpPOCHHS KJICTOK PACTCHHUH, )KHUBOTHBIX U OAKTEPUH 1O MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpENaparax 1 UX OIHCaHHe).

CamocTosTenbHas paboTa 00y4daromuxcs

Pedepar

HOI{FOTOBK& IMUCBMCHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

M3ydeHnune pekOMEeHIOBaHHBIX HCTOYHUKOB MTPH NOJATOTOBKE K MPOMEKYTOYHON aTTeCTallul

Tewma 20.
JKusHeneaTeIbHOCTh
KJIIETKHA

CoziepxaHre yueOHOTo MaTepuaa;

Jlexnus

OOMeH BelecTB, WM MEeTab0IN3M. ACCUMIISIINS (TUTACTUYECKUH OOMEH) M JUCCUMWISALMS (IHEpreTHUecKHid OOMeH)
— JIB€ CTOPOHBI €IMHOTO TIpoliecca MeTabosiu3Ma. Poib 3aKOHOB CO- XpaHEHHsT BELIECTB M JHEPIHU B ITOHUMAHUH
Mmerabonu3ma. Tumbl oOMeHa BeIIeCTB: aBTOTPOHBIH U reTepoTpodHbIi. Pob pepMeHTOB B 0OMEHE BelecTB 1
NPEBPAIICHUN JHEPTHH B KIIETKE.

®dotocunres. CBeToBas u TeMHOBast pa3wl poTocuHTe3a. Peaknuu potocuuTe3a. IdheKTHBHOCTH GOTOCHHTE3a. 3HAUCHUE
(oTocuHTe3a IS KU3HHU Ha 3emute. BimsiHue ycnoBuii cpebl Ha GOTOCHHTE3 U CIIOCOOBI TIOBBIIICHHUS €T0
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MPOAYKTUBHOCTH y KyJIBTYPHBIX PACTEHHH

XemocuHTe3. XeMOCHHTE3UpyIomue 0akTepun. 3HaueHIEe XeMOCHHTEe3a IS )KU3HU Ha 3eMIIe.

OHepreTHdeckuil 0OMEH B KiIeTKe. PacienieHne BemecTB, BbIICICHHE U aKKyMyJIHPOBAaHUE SHEPTHUH B KIETKE. DTambl
sHepreTrdeckoro oomena. I'mukonms. bpoxkenune u ero Bugsl. KnucnopoaHoe OKHUCICHNE, WITH KIETOYHOE JBIXaHHE.
Oxwuciu- TensHoe pochopunrpoBanue. DY HeKTHBHOCTh YHEPrETHUECKOT0 0OMEHa.

Peakiun maTpuuHoro cunresa. ['enernueckas uapopmanust u JJHK. Peannzanus reHeTnaeckoit HHGOpMAIMu B KIIETKE.
I'enernyeckmii koa v ero cBoiictBa. Tpanckpunims — Marpuusblii cul- Te3 PHK. Tpancnsuns — O6nocunres Gernka.
Oransl Tpancsinuy. KogupoBanue amuHokucior. Poss pubocoM B OrocuHTE3e Oelka.

Hexnetounslie hopmbl xu3HN — BUpYCHI. VicTopus oTkpbiTHs BupycoB ([1.1. VBanoBckuii). OcOOEHHOCTH CTPOSHHUS U
JKM3HEHHBIW IIUKJ BUpYcoB. bakTepuodaru. bonesnu pacTeHuii, >)kUBOTHBIX M Y€JIOBEKa, BEI3bIBAEMbIE BUpycaMu. Bupyc
nmmyHonedunuTa yenoseka (BUY) — Bo3oyaurens CIIH{a. OOpaTHast TpaHCKPHIILINS, peBepTa3a U HHTETpasa.
IIpodpumakTrka pacupocTpaHeHHs BUPYCHBIX 3a00JICBaHUH.

Jemonctpanuu:

IToptpetsr: H. K. Konwuos, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmumer u cxemsl: «THunbel mutaamssy, «MeTtabomuzmy, «MUTOXOHIPH», K DHEPTETHIECKUIH 00MEH, «XIIOpOIIIacTy,
«DortocunTe3n, «Ctpoerne JHK», «Ctpoenne n GpyHKIIHOHIpOBaHUE reHay, «CHHTE3 Oenkay, «[ eHeTHIecKuii Komy,
«Bupycs,

«bakrepuodaru», «Crpoenne u xxu3HeHHbIH nukn Bupyca CIIM/]a, 6akrepuodaray, «Pemmkanus JHK».
Ob6opynoBanue: Mojaenu-amminkanuu «Y nsoenne JJHK u tpanckpunnus», «buocuntes 0enka», «CTpoCHUE KICTKN,
Mojens cTpykrypsl JTHK.

[IpakTrueckue 3aHATHU

CamocrosiTenbHas padoTa 00y4aroIuxcst

Pedepar

IMoAroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJBHBIE BOIIPOCHI

V3yueHne peKkOMEHJOBaHHBIX HCTOYHHKOB MPH IIOTOTOBKE K IIPOMEKYTOUHOM aTTeCTaln

Tema 21.
PasmuoxeHne u
WHIWBUYaIIbHOE
pa3BUTHE
OpTaHNU3MOB

ConepkaHue yueOHOro Marepuana:

Jlexuusa

KrneTouHblid WK, WM SKU3HEHHBIH 1UKI kieTku. MHTepdasa m mutos. [Iponeccsr, mporekatomue B nHTEpdase.
Permmukanus — peaxuus matpuaHoro cuaTe3a JJHK. Ctpoerne xpomocoM. XpoMOCOMHBIH Ha00Op — KapHOTHIL.
JIMIIIONAHEIA U TaIUTONTHBIA XpPOMOCOMHEIE HaOOphl. XpoMaTuasl. LluTomornaeckne OCHOBEI pa3MHOKEHUS H
MHAUBUAYAIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenune knetkn — mMuto3. Ctaguu mutosa. [Iporeccsl, NpouCcXoasiue Ha pa3HbIX CTaAUSX MUTO3a. broiornueckuit
CMBICIT MUTO3a.

[IporpamMmmupyemMasi TuOenb KIETKA — aromTo3.

®DopMbI pa3MHOXKEHHST OPTraHU3MOB: O€CIosioe U TOoJoBoe. Buabl Oecrnosioro pa3MHOKEHUS: [IEeeHHe HaJlBOE,
MMOYKOBaHUE

OJTHO- ¥ MHOTOKJIETOYHBIX, CIOPOOOPa30BaHNE, BET€TATUBHOE pa3MHOXKEeHHE. VICKyCcCTBEHHOE KIIOHUPOBAaHUE
OpraHU3MOB, €0 3HaYEHUE JIJIsl CENEKILINU.

[TomoBoe pa3MHOXEHHE, €T0 OTIIHYHS OT OECITOIIOrO.

Meiio3. Cranuu meiio3a. IIpouecchl, mpoucxoasiire Ha cTaausix Meiosa. [loenenue xpomocom B meitoze. Kpoccunrosep.
Buonorudeckuit cMpIcl U 3HAaUEHHE MeH03a.

lamerorenes — mporecc 00pa3oBaHuUs MOJOBBIX KIIETOK Y KK BOTHBIX. [10JIOBBIE JKeJI€3bI: CEMCHHHUKH U SIMYHUKH.
O06pa3oB HUE U PA3BUTHE TIOJOBBIX KJIETOK — TaMeT (CIIepMaTo30u/I, STHIEKIeTKa) — CIEPMATOTeHe3 U OOTeHE3.
Oco0EHHOCTH CTPOEHUS SHIEKIETOK U criepMaro3onioB. OmnonorBopenue. [laprenorenes. MHIuBuayanpbHOE pa3BUTHE
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(oHTOTEHE3). OMOPHOHATEHOE pa3BUTHE (AIMOPHOTEHE3). DTaIbl SMOPHOHAILHOTO Pa3BUTHS Y TTO3BOHOYHBIX )KUBOTHBIX:
IpobJeHne, racTpyisnus, opranoreHes. [loctamOproHansHOE pa3BuTHE. THITHI TOCTAIMOPHOHATBEHOTO Pa3- BUTHUS:
npsAMoe, HetipsiMoe (JTMYMHOYHOE). BimsHIe cpensl Ha pa3BUTHE OPraHU3MOB; (haKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXK-
JIEHHBIE YPOACTBA.

Poct u pazBuTHe pactennii. OHTOTeHE3 IIBETKOBOTO PACTEHUS: CTPOSHHE CEMEHH, CTaJIMN Pa3BUTHSI.

JeMmoHcTpanuu:

Tabmuupbl 1 cxembl: «DOpMBI Pa3MHOXKEHUST OPraHU3MOBY,

«JIBOITHOE OTLIOIOTBOPEHHUE y LIBETKOBBIX pacTEHHI», «BereratnBHOEe pa3sMHOKEHHE pacTeHHN», «/leneHne KiIeTKu

OakTepuii»,
«CtpoeHue NMoJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «Kiie TouHbIH mukmy, «Pemmukamus — JJHK»,
«Muros, «Melios3y, «IIpsmoe u HenpsiMoe pa3BUTHEY, «['aMETOTeHe3 y MIEKOIUTAIOIIUX U YEJIOBEKAY,

«OCHOBHBIC CTaauH OHTOI'CHE3a».
O60py,Z[OBaHI/IeZ MUMKPOCKOIL, MUKpOIIpEapaThbl ((CHepMaTOSOI/II[bI MIJICKOITMTAIOIICT O, «;[I\/'II_IGKJ'ISTKEI MIJICKOITUTAIOIET O,
((KapPIOKPIHeB B KJICTKAaX KOPCIIKA JIyKa», «I[CJ'I@HPI@ KJIICTKH), MOJCJIb I[HK, MOICIIb MeTa(i)aSHOfI XPOMOCOMBI.

[IpakTHyeckne 3aHATHA
Jlabopatopnast padota Ne 3. «HabmoneHre MUTO3a B KIIETKaX KOHIMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpEIapaTax».
JlabopaTopHast paboTa Ne 4. «/3ydeHne cTpoeHus MOJIOBBIX KIETOK Ha TOTOBBIX MHKPOIPENapaTaxy.

CamocrosTensHas paboTa 00yIaroIuxcst

Pedepar

HOHFOTOBKa MMUCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI

I/I3yquI/Ie PECKOMCEHAOBAHHBIX HCTOYHUKOB IPU MMOATOTOBKE K HpOMe)KyTO‘-IHOfI aTTeCTaluu

Tema 22.
HacnencTBeHHOCTH
U UIBMCHYUBOCTH
OpTaHNU3MOB

Jlekuu

[Tpeamer u 3aga4un reHeTuky. Micropus pa3BUTHS TeHETUKH. POJIb IIUTOIOTUH U SMOPHOJIOTHU B CTAHOBJICHUH T'€HETHKH.
Bxmag poccuiickux u 3apyOeKHBIX yUEHBIX B Pa3BUTHE T€HETUKH. MeTO/ bl TeHEeTHKH (THOPHI0TOTHYECKNiA,
IIUTOTEHETHIECKUH, MOJIEKYJSIpHO-TeHeTHYeCKNi). OCHOBHBIE FeHETHYECKHE NOHATHS. [ eHeTnuecKkas CHMBOJINKA,
UCTIONb3yeMasl B CXeMaxX CKpEIUBaHHMI.

3aKOHOMEPHOCTH HacJe0BaHMs IPU3HAKOB, ycTaHOBJIEeHHbIE I'. MeHnenem. MoHOrHOpHIHOE CKpeIBaHue. 3aKOH
eMHOo00pa3ust TMOPHIOB NIEpBOTO MoKoseHus . [IpaBmito OMHUHUPOBaHKS. 3aKOH pacUIeluIeHHs IpU3HaKoB. [ nnoresa
4iCcTOTHI ramMeT. [omHOoe ¥ HEMoNHOEe JOMUHUPOBAHUE.

JurubpunHoe ckpenBaHie. 3aKOH HE3aBUCUMOTO HacJIeJOBaHHS NMPU3HAKOB. LluToreneTnyeckne OCHOBBI JUTHOPUAHOTO
CKpeIMBaHus. AHAIM3HUPYIOLee CKpeBaHue. VIcroap30BaHNe aHATU3UPYIOLIET0 CKPEIUBAHUS AJIS ONIPEICICHHS
TeHOTHIIA 0COOU.

CueruieHHOE HaciieoBaHue Mpu3HakoB. Pabora T. Moprana no cuerieHHOMY HacliefoBaHHIO reHoB. Hapymenue
CLICIUICHHUS] TEHOB B PE3YJIbTaTE KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTH. [ eHETUUECKHE KapThl.

I'enernka mosma. XpoMOCOMHOE OIIpeJesicHHE IoJIa. AyTOCOMBI U ITOJIOBBIE XPOMOCOMEL I'OMOTraMeTHbIe U
rereporaMeTHsle opranu3Mel. HacnenoBaHue Npu3HAKOB, CLEMIIEHHBIX C MOJOM.

M3MmeHunBOCTh. Bubl H3MEHYMBOCTH: HEHACIECTBEHHAs U HACIEACTBEHHAsA. Ponb cpejibl B HEHACIEACTBEHHOU
M3MEHYMBOCTH. XapaKTepUCTHKa MOJU(DUKAIIMOHHONH M3MEHUYMBOCTH. BapualinoHHBIH psit 1 BapHallMOHHAsT KPUBasl.
Hopma peaknuu npusHaka. KoanuecTBeHHbIE M KaUeCTBEHHbBIE IPU3HAKY U UX HOpMa peaknuu. CBoHCTBa

MO (UKAITMOHHON U3MEHYMBOCTH.

HacnencteenHnas, wiv TeHOTHIIHYECKAsS, U3MEHIMBOCTh. KOMOMHATHBHAS N3MEHIMBOCTh. Meii03 1 TTOJIOBOM MpoIiecc —
OCHOBa KOMOWHATHBHOM M3MEHYNBOCTH. MyTalMmoHHast I3MEHYNBOCTh. Kitaccudukanus MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ IpU4HMHBEI MyTanuid. MyTtareHHble (hakTOphl. 3aKOH TOMOJIOTHYECKUX PSJIOB B
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HacyencTBeHHOM n3MeHuuBoct H. Y. Basuioga.

BHesinepHast HacIeCTBEHHOCTh X NI3MEHUHBOCTb.

I'enetnka yenoBeka. Kapuorum genoseka. OCHOBHBIE METO/IbI TEHETHKH YEIOBEKA: T€HEATOTHIECKUH, OIM3HEIIOBBIH,
[IUTOTCHETHIECKUH, ONOXMMHUYECKHIH, MOJIEKYIISIpHO-TeHeTHIeCKUil. CO- BpeMEHHOE OIIPEAEIECHIE TeHOTHIIA:
MOJIHOTCHOMHOE CEKBEHHPOBAaHUE, TEHOTHITMPOBaHKE, B TOM uucie ¢ moMouipto [11[P- anann3a. Hacnencreennsie
3a00JIeBaHMs YeJIOBEKa: FeHHbIE 00JIe3HNU, O0JIE3HU C HACIIEACTBEHHOMN MPEPacioNioKEeHHOCTEI0, XPOMOCOMHBIE OOJIE3HH.
ComaTnyeckue U reHepaTHBHbIE MyTaluy. CTBOJIOBBIC KJICTKH. [IpHHIMITBI 310p0oBOTO 00pa3a KM3HHU, JUarHOCTHKH,
npoQUIaKTHKY U JICYSHUS TeHETHYEeCKUX OoJe3Hel. MeauKo-TeHeTHIeCKoe KOHCYIbTUPOBaHUe. 3HAYeHUE MEIUIIMHCKON
TeHETHKH B MIPEAOTBPALICHUH U JICYCHUH T€HETHIECKUX 3a00IeBaHHU YeJIOBEKa.

JeMmoHcTpanuu:

Hoprpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B Tumodeer-Pecorckuii, H. Y. Basuios.
Tabmuner u cxemsl: «MOHOTHOPHIHOE CKPEIINBAHNE U €TO IIUTOTCHETHIECKAs! OCHOBAY, «3aKOH PACIIEIICHUS U €TO
IIUTO- TCHETHYECKasi OCHOBA», «3aKOH YHCTOTHI raMeT», «lurudpuanoe ckpemmBanue», «Lluromornaeckne OCHOBEI
JUTHOPUIHOTO CKpEUIBaHI», «Meiio3», «B3anmoaeicTBre ayuIebHBIX TCHOBY, «I eHeTHIeCKne KapThl PACTEHHH,
JKMBOTHBIX U YeJIOBeKa», «[ eHeTHKa monay, «3aKOHOMEPHOCTH HACIEAOBAaHNUS, CIICTUIEHHOTO C ToyioM», «Kaprornmsl
YeJIOBeKa M JKUBOTHBIX,

«Bumel w3MeHYMBOCTHY», «Moau(UKAIMOHHAS HW3MEHUYHUBOCTDY,

«Hacnenosanue pesyc-haktopa», «['eHeTMKa TpyNI KPOBH»,

((MyTaHI/IOHHaSI U3MCHYUBOCTDH).

O0opyznoBanue: MoJenl-anmInKauu «MoHOrHOpHIHOE CKpelrBanuey, «Henonnoe noMuHupoBanuey, «J{urudpuanoe
cKkpernBanue», «Ilepekpéct XpoMocoM»; MUKPOCKOIT U MUKpoIipanapar «J{po3zodunay (Hopma, myTaruu Gopmsl
KPBUIBEB U OKPACKH Temna); repOapuit «["'opox HOCEeBHOM».

[IpakTHyeckne 3aHATHA

JlabopaTopnast pabota Ne 5. «/3ydeHne pe3yabTaToB MOHO- THOPHIHOTO U JTUTHOPHUAHOTO CKPEIIMBAHUS Y APO30(HIBI HA
TOTOBBIX MUKpOIIpEnaparax.

JlabopaTophas padota Ne 6. «/3ydeHre MoanUKaMOHHON N3MEHIMBOCTH, TOCTPOSHHUE BapHAITMOHHOTO PAIa U
BapHallMOHHOM KpUBOI».

JlabopaTophast pabota Ne 7. « AHanm3 MyTarui y 1po30(riibl Ha TOTOBBIX MUKPOIpENapaTax.

ITpakTtuueckas pabota Ne 2. «CocraBneHue U aHAJIH3 POJIOCIOBHBIX YEIOBEKAY.

CamocTosTenbHas paboTa 00yJaromuxcs

Pedepar

HOHFOTOBK& MMUCbMCHHBIX OTBETOB Ha KOHTPOJIbHBIEC BOIIPOCHI

I/I3yquHe PEKOMEHIOBAHHBIX HCTOYHUKOB IPHU MMOJATOTOBKE K HpOMe)KyTO‘IHOfI aTTecTanun

Tema 23. Cenexuus
OpPTaHU3MOB.
OCHOBBI
OHOTEXHOJIOTHU

Jlexus

Ceneknuus Kak Hayka v Tporiecc. 3apokIieHue celneKny 1 nomectukanus. Y4uenue H. V. BaBuiosa o meHTpax
MIPOUCXOXKICHUS 1 MHOT000pa3us KyJIbTYPHBIX pacTeHUM. [[eHTpbI MpOrCX0XKASHUS TOMAITHUX KUBOTHBIX. COpT,
[IOpo/Jia, MITAMM.

CoBpeMeHHBIC METOIBI CENCKIMH. MacCOBBIH U HHIUBUIYaIbHBI OTOOPHI B CENEKIIUM PACTCHUNW W JKUBOTHBIX.
OrneHka 3KC Tepbepa. biIM3KopoaCTBeHHOE CKpenrBaHne — WHOpuauHT. Yncrtas muHus. CKpeluBaHUe YACTHIX JTHHUH.
I'ereposuc, win rudbpuaHas cuia. HepoacTBeHHOE ckpemuBanine — ayTopuanar. OtnanéHHas ruOpuau3anys u eé
ycnexu. MickyccTBeHHbIN MYT I'€He3 U MOJIy4YeHUe NOTUILIONA0B. JJOCTHXKEHUS CeIeKIUU PACTEHUH, dKUBOTHBIX U
MHKPOOPTaHU3MOB.

broTtexHoNOTHS Kak OTpacib MPOU3BOACTBA. | eHHast HHKeHepHs. DTamnbl co3aanus pekomonaanTHor JITHK u
TpaHCTeHHBIX opranu3mMoB. Knerounas nnxenepus. Kinetounsle KyibTypbl. MUKPOKIIOHAJIBHOE Pa3MHOXEHHE PACTCHUIA.
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KrnorupoBaHue BHICOKOIIPOIYKTUBHBIX CEIbCKOX03HCTBEHHBIX OPraHM3MOB. JKOJIOTHIECKUE U STHIECKUE TPOOIEMBI.
I'MO — renetndecku MOAU(PHUINPOBAHHBIC OPTAHU3MBL.

JemoncTpanuu:

Iloptpetsi: H. Y. BaBunos, U. B. Muuypus, I'. 1. Kapne uenko, M. @. lIBaHoB.

Tabmuupl n cxemsbl: kKapTa «L[eHTpbI MPOUCXOKAECHHUS 1 MHOT000pa3us KyJIbTypHBIX pacTeHUi», «[lopoasl ToMalrHux
JKMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanénnas rudpunusanusn», «Paborsl akagemuka M. ©. MBanosay,
«[Tonurmonausy»,

«OOBEKTBI OMOTEXHOJIOTHNY, «KIleTouHbIe KyJIBbTYpHI U KIIOHHpOBaHHE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB,
XPOMOCOMY.

OO6opyznoBaHue: MyJSDKH TUIOZIOB U KOPHEIUIONOB JUKUX (DOPM M KYJNBTYPHBIX COPTOB PACTECHUIA; TepOapuii
«CenbCKOX03HCTBEHHBIE PACTEHHY.

IIpakTuueckue 3aHATUSL

Okckypenst «OCHOBHBIE METOIBI U IOCTIDKCHNUS CEJICKIIMH PACTEHUH M )KUBOTHBIX (HA CEIEKIMOHHYIO CTAHIIHIO,
IUIEMEHHYIO (pepMy, COPTOMCTIBITATENBHBIN YJacTOK, B TEIUNIMYHOE X035HCTBO, JaADOPaTOPHIO arpOyHUBEPCUTETA WITH
HAYYHOTO EHTPA).

CamocrosiTenbHas paboTa 00yJaromuxcs

Pedepar

IoaroToBka MUCEMEHHBIX OTBETOB HA KOHTPOJIBHBIC BOTIPOCHI

M3y4eHue pekoMeH1I0BaHHBIX HCTOYHUKOB IPH MOJI'OTOBKE K IIPOMEKYTOYHON aTTecTaluu

Tema 24.
OBOIIOLIMOHHAS
ouoJorus

Jlexnus

[TpeAnockUIKY BOSHUKHOBEHHUS SBOJIIOIIMOHHON TEOPHUHU. JBOIIOIIMOHHAS TEOPUs U €€ MeCTo B Onosoruu. BiusHue
9BOJIFOLIMOHHOI TEOPUU Ha Pa3BUTUE OMOJIOTHU M APYTHX HAYK.

CauzeTtenbcTBa 3BOMIONKH. [laeoHTONOrHYeCK e: TI0CIeA0BATEIFHOCTD OSIBIICHHS BUJIOB B AJICOHTOIOIMYECKOM
JIETOMHCH, TIepexoHble GpopMbl. bruoreorpaduueckue: cXoAcTBO U pasnuune GayH U GpIop MaTEPHUKOB U OCTPOBOB.
OMOpPHOIOTHYECKHE: CXOJICTBA U PA3IMYH SMOPHOHOB Pa3HbIX BH/I0B I03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE!
TOMOJIOTHYHBIE, aHAIIOTUYHbIE, PYIMMEHTApHBIE OPTaHbl, AaTaBU3MBL. MOJIEKYJIIPHO-OHOXUMHYECKHUE: CXOJICTBO
MEXaHN3MOB HACJIEACTBEHHOCTH ¥ OCHOBHBIX META0O0JIMUECKHUX MTyTeH y BCEX OPTaHU3MOB.

OpomonuonHas teopus U. lapsuna. [Ipennocsuiky BOSHUKHOBEHHS JapBUHU3Ma. J{BHXKYIIE CHIIBI HBOIIOLMH BUAOB IO
JapBuny (M30bITOUHOE pa3MHOKEHHUE ITPU OTPAaHUUEHHOCTH PECYPCOB, HEONpeAeIEHHAsI N3MEHIMBOCTh, O0pH0a 3a
CYIIECTBOBAHHUE, ECTECTBEHHBIH 0TOOP).

Cuntetndeckas Teopus 3Bosroiu (CTD) u e€ 0CHOBHBIE MOJIOKEHHUS.

MuxponsBororus. Ilonymsmus Kak eAMHUIA BUJA U 3BOJIOIHH.

JBmwxyiue cuitbl ((haKTOphl) SBOJIOLMYI BUIOB B IpUpoJie. MyTallMOHHBIN MPOLECC U KOMOMHATUBHASI K3MEHUHUBOCTb.
[MonynsuuoHHbIE BOJHBI U Apeiid reHoB. M3omnsius 1 MUrpamus.

EctecTBeHHBIN 0TOOP — HAMpPaBIIOMUN (DAKTOpP SBOJIOIUH.

®DopMEBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobeHHOCTh OPraHN3MOB Kak pe3ysbTat 3Boifoly. [Ipumeps! npucnocobienuii y opranu3MoB. ApoMopdo3sl 1
UM aflanTaluu.

Bun n Bunoo6pazosanue. Kpurepun Buna. OcHOBHBIE (hOpPMBI BUI000pa30oBaHus: reorpaduiecKoe, IKOJIOTHIECKOE.
Maxkpoasosronust. @opmbl 3BoonNH: hriIeTHIEeCKas, AMBEPreHTHAs, KOHBEpPreHTHas, napaiiensHas. Heobparumocts
9BO JIOIHH.

[IponcxoxxaeHne OT HeCenHaIN3NPOBAHHBIX MpeaKkoB. [Iporpeccupyromas ciennanu3anisi. AZanTHBHAS paIruays.
JemoHcTpanuu:

IToprpets: K. Jlunneir, XK. b. Jlamapk, Y. J[apsusn, B. O. KoBanesckwuii, K. M. Bap, 3. I'ekkens, ®@. Mrosrep,
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A. H. Cesepros.

TaGmuner u cxemsl: «Pa3BUTHE OPraHMYECKOTO MHUpa Ha 3eMiIe», «3apOo/IbIN TIO3BOHOYHBIX KUBOTHBIXY,
«ApXeOonTEPUKCY,

«®Dopmbl OOpEOBI 3a CymecTBOBaHHE», «EcTecTBEHHBIH OTOOP»,

«MHoroo0pasue copToB pacTeHui», « MHOrooOpasue nopoJ )KUBOTHEIXY»,  «llomymsanum»,  «MyTrannoHHas
MU3MEHYHBOCTHY;

«Apomopho3by, «muoamanraummy, «OOmmas aereHepaunusy,

«JIBmwxymue cuibl 3Bosonuny, «Kapra-cxema mapupyra myre- mectsuss Y. [lapBuna», «bops0a 3a cymiecTBoBaHHE,
«[IpucncobneHHOCTs OpraHu3MoBY, «['eorpaduueckoe BHpI000pa3oBaHue», « IKOIOTHUECKOE BUI000OPa30BAHHE.
O0opynoBaHue: KOJUIEKIUSI HACEKOMBIX C Pa3IMYHBIMH THIIA- MU OKPacKH; HA0OP IUIOJIOB M CEMSIH; KOJIEKIIUS
«[Iprmeps! 3aUTHBIX PUCIIOCOONICHNH Y )KUBOTHBIX»; MAaTHUTHAsI MOJETIb

«OCHOBHBIE HAIIPABJICHUS BOIOLII»; 00bEMHAs MoAeNb «CTPOSHHE TOJIOBHOT'O MO3Ta TIO3BOHOYHBIX).
Buoreorpaduaeckas kapra Mupa; KouteKust «PopMbI COXPaHHOCTH MCKOIIAEMbIX JKUBOTHBIX M PACTCHHUI»; MarHUTHAS
Mozenb-amumnkams «I[lepexpéct xpomocom»; BiIakHbIEe penapatsl «Pa3BuTie HacekoMOroy, «Pa3BUTHE JSATYIIKHY;
MuKpornpenapar «JIpo3zoduna» (Hopma, MyTaru GOpPMBI KPbUTBEB U OKPACKH TEIA).

[pakTHyeckue 3aHATHS
JlaGopatophast pabota Ne 1. «CpaBHeHHE BUIOB 10 MOP(HOIOTHICCKOMY KPUTEPHIOY.
JlabopaTopnas padota Ne 2. «Onucanue IpucrnocoOJICHHOCTH OPraHu3Ma U €€ OTHOCHTEIBHOTO XapaKkTepay.

CamocrosiTenbHas paboTa 00y4aroIuxcs

Pedepar

HOHFOTOBKa MMUCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOITPOCHI

I/I3yquI/Ie PECKOMEHAOBAHHBIX HCTOYHUKOB IPU MMOJATOTOBKE K HpOMe)KyTO‘IHOﬁ aTTecTalun

Tema 25.
Bo3uukHOBeHUE B
pa3BUTHE KU3HU HA
3emie

Jlexnuu

JloHay4HbIe IPEICTABICHNS O 3aPOXKACHUH KHU3HU. HaydHbIe THITOTE3bI BOSHUKHOBEHNUS JKU3HU Ha 3eMJe: abuoreHes u
MaH- cepMus. XMMHIECKas BOJIIONNS. AONOTCHHBII CHHTE3 OPIraHUYECKHUX BEIIECTB U3 HEOPTaHNIECKHX.
DKcnepuMeHTaIbHOE MTOATBEPIKACHIE XUMUIECKOH 3Booy. HavasHble aTans! GHonornueckoii spomonun. [ umnoresa
PHK-mupa. ®opMupoBanie MEOPaHHBIX CTPYKTYP U BOSHUKHOBEHHE MIPOTOKJICTKH. [lepBble KJIETKH U X SBOJFOLHSI.
DOpMHPOBAHUE OCHOBHBIX T'PYIMI >KUBBIX OPraHH3MOB.

PazBuTHe xu3HM Ha 3emiie o 3pam u nepuoaaM. Karapxeit. Apxeiickas u nporepo3oiickas spsl. [laneo3oiickas spa u eé
MEPUOIBI: KEMOPHUICKHIA, OPIOBUKCKHH, CHITYPHICKAMN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, TIEPMCKHA.

Me3o3olickas dpa U €€ mepuoibl: TPHACOBBIN, OPCKHiA, MeNOBOH. KaiiHO30MCKas 3pa 1 e€ mepuoIbl: majJeoreHOBhIH,
HEOI€HOBBIH, aHTPOIIOI'€HOBBI.

XapaKTepI/ICTI/IKa KJInMaTa v reoJIOTHICCKUX MPOUECCOB. OCHOBHEBIE JTaIlbI OBOJIIOIMU PACTUTECIIBHOTO U )KUBOTHOT'O MHUpa.

Apomop(ho3bl y pacTeHUii U )KUBOTHBIX. [10sIBIIeHNE, paciBET U BBIMHPAHUE IPYIII XKHBBIX OPraHU3MOB.

CrcrteMa OpraHUYecKOro MUpa Kak OTpakeHHe 3BOTIONHUH. OCHOBHBIE CHCTEMATHYECKHE TPYIIITBI OPTaHU3MOB.
OBoOINS YeIoBeKa. AHTPOIIONOTHS KaK HayKa. Pa3BuTHe mpencTaBIeHIH O IPOUCX0XKICHUN YeloBeka. MeToab
u3ydeHusl aHTponoreHesa. CXoJACTBa U pa3NUyKsl YeIOBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHE YeT0BEeKa.
Jpmwxymue cuisl (hakTopsl) anTpororenesa. HaciencTBeHHas N3MEHYMBOCTB M €CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIH
00pa3 )KU3HH, M3TOTOBJIEHHE OPYAUH TPYla, MBIIUICHHE, PEYb.

OCHOBHBIE CTa/INH U BETBH HBOJIOLNH YeJIOBeKa: aBcTpajIonuTeky, Yenosek ymernslid, Yenosek npsimoxoasumid, Yenosex
HeaHiepTalbCKui, UenoBek pa3yMHbIid. Haxoku HCKomaeMbIX OCTaHKOB, BpEMsI CYIIIECTBOBAaHUS, 00I1aCTh
pacmpocTpaHeHus1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYAHSL.

Yenoeueckne pacsl. OCHOBHBIE OOJBIINE Packl: €BPOINICONIHAs (€Bpa3uiicKast), Herpo-aBCTPaJIOUAHAs (SIKBaTOpHATIBHAS),
MOHT'OJIOM/THAS (A3MaTCKO-aMepHKaHCKast). YepTsl MPUCTIOCOOICHHOCTH PEICTaBUTEIICH YeTIOBEYECKHX pac K YCIOBHAM
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cymecTBoBaHus. EquHCTBO uenoBeveckux pac. Kputrka connaisHOTO JapBHHU3MA U pacu3Ma.

JemoHcTpanuu:

Hoprpetsr: @. Penn, JI. [lactep, A. U. Omapun, C. Muep, I. FOpu, U. dapBus.

Tabnnup! 1 cxemsl: «Bo3aukHoBeHne COIHEYHOMN CHCTEMBI,

«Pa3zBuTHe opraHmdeckoro wmwupa», «PacTuTenbHas KieTKay,

«KuBoTHas knetkay, «[IpokaproTnueckas kierkay, «CoBpeMeHHas! CHCTeMa OPraHUYecKoro Mupay, «CpaBHEeHHE
AQHATOMYECKHX YEepPT CTPOCHHMS YEJIOBEKa M YEJIOBEKOOOPa3HBIX 00E3bSIH,

«OCHOBHBIE MeCTa MaJCOHTOJOIMYECKUX HaX0/I0K ITPEAKOB COBPEMEHHOTO 4eNOBEKay», «JlpeBHelIine moam»,
«/lpeBHue moamM»,

«[lepBbIe coBpeMeHHBIE 101y, «UenoBedeckue packh».

Ob6opynoBanne: MyispKa «IIporcxoxaeHne denoBeka (0I0CTH aBCTPANIONUTEKA, MUTEKAHTPOIIA, HeaHIepTaNbIIa,
KPOMaHBOHIIA)»; CIETIKH KaMEHHBIX OPYIHi MepBOOBITHOTO YeTIoBeKa (KaMHU-9OITEpH, pyOma, ckpedma);
TeOXPOHOJIOTHYECKas TAOHIIA; KOJUTEKIIUS

«DOpMBI COXPaHHOCTH MCKOMIAEMBbIX JKUBOTHBIX M PACTCHHI).

[IpakTHueckue 3aHATHA
IIpaktrueckas padora Ne 1. «M3yueHne HCKOMAaEMBIX OCTATKOB PACTEHUI 1 JKUBOTHBIX B KOJUICKIIHX).
Okckypensi «OBONIOIMSA OPTaHWYECKOT0 MHpa Ha 3emie» (B €CTECTBEHHO-HAYUYHbIH WIIM KpacBEAUECKHH My3eH).

CamocrosTensHas paboTa 00yIaroIuxcst

Pedepar

HOHFOTOBKa MMUCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI

I/I3yquI/Ie PECKOMCEHAOBAHHBIX HCTOYHUKOB IPHU MMOATOTOBKE K HpOMe)KyTO‘IHOﬁ aTTecTalun

Tema 26.
OpraHu3mbl 1
OKpY>Xarolias cpejia

Jlekuu

OKoorus Kak Hayka. 3alaqi U pa3/ielibl IKOJIOTMHU. MeTo bl HKOJIOTMYECKUX HCCIeI0BaHUN. DKOIOTHUECKOe
MHPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 00MTaHUSI OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/1yIITHAs, [I0YBEHHAs, BHYTPHOPTaHM3MEHHAsI.

Okonorndeckue aktopsl. Kitaccnpukanus s3Kogornieckux pakTopoB: abHOTHIECKHE, ONOTHUECKHUE U aHTPOTIOTCHHBIE.
JlelicTBre 3K0JI0rHIeCKHX (paKTOPOB HA OPTraHNU3MBI.

Abnornueckre pakTopsl: CBET, TEMIEpaTypa, BIaXHOCTh. DoronepnoamusM. [IpucnocobiaeHust OpraHu3MOB K AEHCTBUIO
abnornueckux (pakTopoB. bruonornueckue puTMBI.

Bruotnueckue Gpaxkropsl. Buapl 0MOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHIIMS, XUITHUIECTBO, CHMOMO3 1 €ro (hOPMBI.
ITapazuTusm, Kooneparus, MyTyaan3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJICOHNYECTBO). AMEHCAIIN3M, HEHTpanu3M.
3HayeHne OMOTHYECKUX B3aMMOICHCTBHI TS CYIIECTBOBAHHS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.
OKOIOTHYECKHEe XapaKTePUCTUKHU MOy sy, OCHOBHBIE MTOKA3aTeNH HOITYJISIHH: YUCICHHOCTD, IJIOTHOCTD,
POXKIaeMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLys. JITMHaMUKa YUCIIEHHOCTH MOIYJISAINY U €€ PEeryIsius.

JemoHcTpamuu:

Ioptpetsi: A. 'ymbonsar, K. @. Pynse, D. I'ekkens.

Tabmmupt n cxemsl: kapTta «[IpuponHbie 30HBI 3emii», «Cpepl 00UTaHUSI OPraHU3MOBY, «PoTONEPHOAN3IMY
«JTonmynsauuny,

«3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJISIUH HHPY30pUH- TY(DEITBKIY.

[IpakTryeckne 3aHATHS
Jlabopatopnast padota Ne 3. «Mopdornornueckre 0COOEHHOCTH paCTEHUH U3 Pa3HBIX MECT OOUTAHUS.
JlabopaTopHast paboTa Ne 4. «BiusiHue cBeTa Ha POCT M Pa3BUTHE YSPEHKOB KOJIEyCay.

CamocrosiTenbHas padoTa 00yJaromuxcs
Pedepar
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[ToaroroBka MUCHMEHHBIX OTBETOB HA KOHTPOJIBHBIE BOIIPOCHI
M3yueHne peKOMEHA0BAHHBIX HICTOYHUKOB MPH MOATOTOBKE K MPOMEKYTOYHON aTTEeCTAINH

Tema 27.
CoobmiecTBa u
9KOJIOTHUYECKHE
CUCTEMBI

Jlexnun

CoobmecTBo opraHm3MoB — OnoreHo3. CTpyKTypbl OHOIICHO3a: BHIOBAS, IPOCTPAHCTBEHHAS, TpO(dHUIecKkas (IIHIIeBas).
Bun nomuaanTel. CBSI3M B OMOLIEHO3E.

Okonornyeckue cuctemsl (3kocuctemMsl). [TonsaTue 06 sxocucTeme u 6uoreoneHose. PyHKIMOHATEHbIE KOMITOHEHTEI
SKOCHCTEMBI: IPOJYLEHThI, KOHCYMEHTHI, PeAyLeHThl. KpyroBopoT BEIecTB U NOTOK SHEPTHU B 3KOCUCTEME.
Tpoduueckue (muieBbie) ypoBHH 3KocucTeMbl. [Tuiessle nenu u cetd. OCHOBHBIE ITOKa3aTeNIn SKOCUCTEMBI: OHomacca,
MPOIYKIUSL. DKOJIOTMYECKUE MUPaMUAbL: MPOIYKIUH, YUCICHHOCTH, OnoMacchl. CBOCTBA SKOCHCTEM: YCTOWYHBOCTD,
camoperymsnus, pazsutue. Cykueccus.

IIpupoaHsie 3KOCHCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOT0 WM MIMPOKOJIMCTBEHHOTO Jeca.
AHTpOTIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMEL. Y pO0osKocHCTeMbl. bromornaeckoe U X03sicTBEHHOE 3HAYCHIE
arpos3KOCHCTEM B ypOOIKOCHUCTEM.

Bropasnoobpasue kak (pakTop ycTOHUMBOCTH 3KocHcTeM. CoXpaHeHHE OHOIOTHIECKOro pazHooOpasus Ha 3emMire.
Yuernne B.1. Bepraackoro o 6uoctepe. I'paruts, coctaB u cTpykTypa ouochepsl. JKuBoe BemecTBo U ero GyHKINH.
OcoberHocTH Onocheps! Kak TI00aIbpHOI SKocHCcTeMBI. [ITMHaMUdeckoe paBHOBECHE U 0OpaTHas CBs3b B OHOchepe.
KpyroBopoTs! BemecTB 1 OMOT€OXNMHYECKHE UKL 3JIeMETOB (YIraepoaa, a30Ta). 30HaNbHOCTh Onocepsl. OCHOBHBIE
610 MbI cymu. BonHbie OHOMBI.

YenoseyecTBo B Onocdepe 3emian. AHTpONOTreHHbIE M3MEHEHUs B Ouocdepe. [100abHBIE SKOIOTHYECKHE TTPOOIIEMBI.
CocyuiecTBOBaHHE MPUPOABI U yenoBedecTBa. CoxpaHeHne OMopa3zHooOpas3ys Kak OCHOBA YCTOHYUBOCTH OHOC(EPHI.
OCHOBa palMOHANBLHOTO YIPABICHHUS IPUPOJAHBIME PECYpPCaMH U UX UCIIONb30BaHKe. JloCTHKeH s OMOIOTHH U OXpaHa
HPUPOJIBL.

Jemonctpanuu:

Hoprpersr: A. JIxkx. Terncnu, B. H. Cykaués, B. 1. Bepraackuii. Tabmuib! u cxemsl: «[Iumebie nenmy», «BbHomeHos:
COCTaB ¥ CTPYKTypay, «[IpuponHsie coobmecTBay, «Llemu muranus», « Komoruueckas nupamMuaay, «bruocdepa u
YeJIOBEK», «IKOCHUCTEMA IINPOKOIMCTBEHHOTO JIecay, « DKOCHCTEMa XBOWHOTO jeca», «brorenos Bogoémay,
«ATrporneHo03», «[IpuMepHbIe aHTPOTIOTeHHBIE BO3EHCTBHS HAa IPHPOAY», «BaskHeHIne HCTOUHUKHY 3arps3HEeHHs BO3yXa
Y TPYHTOBBIX BOJ», «[louBa — BakHeMIIas cocrasisitomas 6rnocdepsi», «Pakrops! Aerpaganuy nous», «[lapHUKOBBIN
addekr», «DakTophl paOaKTUBHOTO 3arpsi3HeHus onochepb», «O0mas crpykrypa Ouocheps», «PacnpocrpaneHue
JKU3HH B Orocdepe», «O30HOBBIN 3kpaH Ouocheps», «kKpyroopor yriepoaa B 6unochepe», «kKpyrosopor azora B
MPUPOILY.

O0opyznoBanue: MoJielb-anIuIMKalus « T unu4Hble OUOIIEHO3BI»; repoapuii «PacTuTenbHbIe COOOIIECTBaY; KOJUIEKIMN
«buorneno3y», «Bpeaurenn BaxKHEHIINX CEIbCKOXO3SIICTBEHHBIX KyNb- TYP»; repOapuil U KOJUIEKIIUK PAaCTCHUHN U
JKUBOTHBIX, IPUHAJISKAIINE K PA3HBIM 3KOJIOTHYECKUM TpynnaM oaHoro Buaa, KpacHas xaura P®, n3obpaxenHus
OXpaHsJEMbIX BUJIOB PAaCTEHHH M )KUBOTHBIX.

Y46, Y47, Y48,
Y49, 319, 320,
321

[IpakTHyeckue 3aHATHS
[Tpakrryeckas padora Ne 2. «[loacyér MIOTHOCTH MOMYJISIIKI Pa3HBIX BUAOB paCTEHUH

CamocrostenbHas paboTa 00yJaromuxcs

Pedepar

[ToaroroBka NMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

M3yueHne peKOMEHI0BaHHBIX HCTOYHHUKOB IPH ITOJI'OTOBKE K NPOMEXYTOYHOH aTTeCTaluu

AcTpoHOMuUS

Tema 28. Beenenue

ConepkaHue yueOHOro Marepuaa:

| V1,V10,V7,




Jlexmuu, ypoxu

1. OOBeKT 1 IpeaAMET aCTPOHOMUH

[Ipemmer acTpoHOMHH: 3aa4H U IIEITH, Pa3Ieibl, MEPUOIBI PA3BUTHS, MpaKTHIecKoe 3HaueHne. Poib acTpoHOMHH B
(hopMHUpPOBaHNY €CTECTBEHHOHAYYHOH KapTHHBI MUPA.

2. ACTpOHOMHYECKHUE HAOTIOACHUS

AcTpoHOMMYECKHE HAOJIIOICHNS] M UX 3HaYEeHUsI. Y CTpOHCTBO TeseckonoB. Bupl Teneckonon. VcTopust TeecKomoB.

HpaKTI/I‘IeCKI/Ie 3aHATHA
1. I3meHnenue Buga 3BC3THOT'O Heba
Cxema B3aMMHOIO PacCIoJI0KCHNA OCHOBHBIX CO3BE3AUN U SAPKUX 3BC3.

CamocrositenbHas paboTa 00y4aromuxcs

Pedepar

[ToaroroBka NMCHMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

M3yveHne pekOMEHIOBAHHBIX HCTOYHUKOB MPH NOATOTOBKE K MPOMEKYTOYHOH aTTeCTAIlMU

V¥8, VY09,

Tema 29. OcHOBEI
MPaKTUYECKOUN
aCTPOHOMUH

ConepkaHue yueOHOro Marepuana:

Jlexuuu, ypoku

1. Bpamenne HeOecHOI chepsl

Co3sBes3nus HeOa. bieck u nBet 3BE3x. 3BE3aHas BenmnunHa. Kynemunanmu. BeicoTa cBeTHI B KyIbMUHALNH. DKJINITHKA.
Bbnyxnaromue cBetuina.

2. HebecHas cdepa 1 och Mupa.

DKBaTopualbHas CHCTeMa KOOpIuHAT. 3BE3HbIe KapThl. Crioco0s! onpenenieHns reorpaguiecknx KoopanHat. OCHOBBI
W3MEpEHUs BpeMeHH

[IpakTrueckue 3aHATUL
1. ITogBwxHas KapTa 3BE3AHOTO Heba
YcrpoiicTBo M paboTa ¢ MoBIKHOM KapToi 3BE31HOrO Heba

CamocTosTenbHas paboTa 00yJaromuxcs

Pedepar

HOHFOTOBK& MMUCbMCHHBIX OTBETOB Ha KOHTPOJIbHBIE BOITPOCHI

W3yueHne peKOMEHI0BAHHBIX HCTOYHHUKOB IPH MOJIT'OTOBKE K MPOMEXYTOYHOM aTTecTaluu

¥1, V10, Y7,
Y8, V9,

Tema 30. Mexanuka
HEOECHBIX TEI

ConepkaHue yueOHOro Marepuana:

Jlexuusa
1. 3aKOHBI IBUKEHNUS ILIAHET.
®dopma opOUTHI M CKOPOCTH ABIKeHHA. 3akoHBI Kemrepa. O6obmenue u yrounenrne HerotoHoM 3akoHOB Kerepa.

KOH(l)I/IpraL[I/II/I 1 CMHOAWYCCKHUEC ICPHUOAbI TIJIAHCT. BOSMyH.[GHI/ISI B IBWXCHHUU ITJIAHET. Onpe/:[eneHI/Ie Macc HeOECHBIX Tell.

[onsarue o mpuuBax.
2.Ctpoenue CoJIHEUHON CHUCTEMBI
I'eonerprueckas cuctema mupa. ['enmornenTpudeckas cuctema Mupa. bopr0a 3a HaygHOE MHPOBO33pEHHE

IIpakTuueckue 3aHATHUS

1.Pemenue 3amau

Pemenue 3amxaq Ha I 3akon Kemepa. Pemenue 3a1ad Ha HaX0XKIeHUE TEPUOJIOB OOpaleH s IIaHeT U 3aKoHOB Kerepa.
Pemenne 3a1a4 Ha 3aK0H BceMHpPHOTO TATOTEHUS

CamocrosTenbHas paboTa 00ydaromuxcs

Pedepar

[ToaroroBka NUCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI

M3yueHne peKOMEHI0BaHHBIX HCTOYHHUKOB IPH ITOJI'OTOBKE K NPOMEXYTOYHOH aTTecTaluu

Y1, VY10, Y7,
¥8, V09,




Tema 31. ITnaneTsl
COJIHEYHOH CUCTEMBI

CopepxaHue yaeOHOTr0 MaTepuaa;

Jlexuusa

1. ConneuHast cucreMa

CocraB u ctpoerne CoTHEUHOW CHCTEMBI

2. [InaHeTsl 3¢eMHOM IpyNIIbI

OO1mue xapakTepUCTHKY IIaHeT. M3ydenne gpuzndeckor npuposp! HebecHbIX Tenl. CryTHUKY TuaHeT. [InaHeTsl 3eMHON
rpymnmnsl. 3eMirs Kak miaHera. Teopuu npoucxosxaeHus CoTHEYHON CUCTEMBI.

3. IlnaHeTbI-TUraHThl.

XapakTepucTHKa MIaHeT-rTuranToB. CIyTHUKH IUIaHET — TUranToB. KapiukoBeie mianeTsl n Manble Texa CoaHeuHon
cucreMbl. KoMeThbl 1 MeTeophl. ACTEpOHTHO-KOMETHAsI ONTACHOCTb.

IIpakTuueckue 3aHATHUL
1. Jlyna u ee mpupoza.
®a3pl tyHbl. COIHEYHBIC U TyHHBIC 3aTMCHUSL.

CamocrosiTenbHas paboTa 00yJaromuxcs

Pedepar

[oaroToBka MUCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

M3y4eHne pekOMEHIOBAHHBIX HCTOYHUKOB MPH MOATOTOBKE K MPOMEKYTOYHOH aTTeCTAIlMU

v1, V10, ¥7,
V8, V9,

Tema 32. Conniie u
3BE3/IBI

ConepkaHne yueOHOro Marepuana:

Jlexuuu, ypoku

1. ConHlle Kak 3Be31a.

Oueprust Conniia u ero crpoerue. Conneunas atmocdepa. Uépaeie matHa. [Iporydepaniibl. [leproisl CoMHEUHOM
axktuBHOCTH. Biusaue CosHia Ha 6nocdepy 3emia.

2. 3B&311bI

CriexTp, IIBET U TeMIepaTypa 3BE31. [ oquuHBIN mapaigakc U paccTosHUE 10 3BE31. Macca 3BE311. DBOTIONHA 3BE3 L.
Heitrponnsle 38e3151. [lynscapel. KpaTHble 3B€3751.

IIpakTuueckoe 3aHsaTUE
1. N3yuenne aktuBHOCTH COJHIIA.
Wzyuenne cauMkoB dorochepsl ComHna

CamocrosiTenbHas paboTa 00yJaromuxcs

Pedepar

[NoaroToBKa MUCEMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI

M3yveHne peKOMEHIOBAHHBIX HCTOYHUKOB MPH MOATOTOBKE K MPOMEKYTOUHOM aTTeCTallii

¥1, VY10, Y7,
Y8, V9,

Tema 33. Bcenennas

ConepkaHue yueOHOro Marepuana:

Jlexuuu, ypoku

1. Crpoenue Bceenennoit

Monenu Beenennoii. 3s€3anble ckomnenus. Tymannoctu. HelitpansHnsiil Bogopos. Témuas matepus. UEpHbIE IBIPHI.
2. Mneunslii myTh u ['anakTuka.

Hama I'anaktuka. JIBuxenue 38€37 B ['anakTuxe. Mex3Be3qHast cpefa. 3Be3AHbIE CUCTEMBI — FAJIAKTUKH.

HpaKTI/I‘ICCKI/IC 3aHATHUA

CamocrosTenbHas yueOHas padboTta 00ydaronerocs
Pedepar
HOIIFOTOBKa IMMCBMCHHBIX OTBETOB HA KOHTPOJIBHBIC BOIIPOCHI

v1, V10, Y7,
V&, VY9,




W3ydenne pekOMEHIOBaHHBIX ICTOYHUKOB ITPH HOATOTOBKE K IMPOMEKYTOTHOI aTTeCTaI[lH

Tema 34. DBomronus
Bcenennoit

Coneprxanne yueOHOTO MaTepHaa:

Jlexnun

1. ITpourcxoxneHre 1 pa3BUTHE HEOSCHBIX TEI

Kocmoronus n kocmornorus. Moenu 3Bomonnu BeeneHHoi. AHTpOTHBIH IPHHINT. ACTPpOHOMIYECKasi KApTHHA MHpA -
KapTHHA CTPOEHHUS U 3BOJoLMU BeeneHHo.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

CamocrosTenbHas yaeOHast pabota 00yJaromerocs

Pedepar

IoaroToBka MMCEMEHHBIX OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI

I/I3yquI/Ie PECKOMEHAOBAHHBIX HCTOYHUKOB IPHU MMOJATOTOBKE K HpOMe)KyTO‘IHOﬁ aTTeCTalun

v1, V10, Y7,
V8, V9,

IIpomesxyTouHas
aTTecTalys

ITo utoram BTOpOro cemectpa: mudGepeHIIMPOBAHHBIN 3aUeT

Bcero

113
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3. YCJOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUTIJIMHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanus MPOrpaMMBbl JTACIIUILIINHEBI «b/1.07 EcTtecTBO3HAHUEY
npeanosjaraeT Haiauuue B TpodeccruoHanbHOM 00pa3oBaTellbHOM OpraHu3alluy,
peanu3yromieii 00pa3oBaTebHYI0 TPOTPaMMy CpPeIHEro oOmero oOpa3oBaHUS B
npenenax ocBoeHus: OIIOIT CIIO na 6a3e ocHOBHOro oOmIETO 00pa3oBaHUA,
y49eOHBIX KaOMHETOB, B KOTOPHIX MMEETCS] BO3MOXKHOCTh 00€CIIeUnUTh CBOOOTHBIN
noctynn B MHTepHET BO Bpemsi y4eOHOTO 3aHSATHS W B TIEpHOJ BHEY4YeOHOU
NEATETLHOCTH 00YYaIOIINXCSl.

[Tomemnienne KaOMHETOB JOJDKHO YAOBIETBOPATH TpeOoBaHusIM CaHUTApHO-
snuAemMuosorndeckux npasuil 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAILIEHO TUIIOBBIM OOOpPYJOBaHHEM, YKa3aHHBIM B HACTOSIIIMX TPeOOBaHUAX, B
TOM YHCIIE CHEIUATM3UPOBAHHOM y4eOHOM MeOeNbl0 M CpeACTBaMU OOYy4YeHUS,
JIOCTAaTOYHBIMH  JJI  BBIMIOJIHEHUS TpeOOBaHMH K YPOBHIO  IMOATOTOBKHU
oOydJarommxcs.

B xabuHeTax J0MKHO OBITH MYJBTUMEIUHHOE 000PYI0BaHUE, TIOCPEACTBOM
KOTOPOTO YYaCTHUKMA O0pa3oBaTENbHOIO MpoIecca MOTYT MpOoCcMaTpUBaTh
BU3yalbHYI0 HMHGOpPMAILUI0 [0 €CTECTBO3HAHUIO, CO37aBaTh IPE3CHTAIUHU,
BUJICOMATEPUAIIbl, UHBIE JOKYMEHTHI.

B cocra  y4eOHO-METOAMYECKOTO W  MaTepHAIbHO-TEXHUYECKOTO
obOecrieueHus: MPOTrpaMMbl TUCIUIUIMHBI « ECTecTBO3HAHKE BXOJIAT:

® MHOTO(QYHKIIMOHAIBHBIN KOMILJIEKC MPEToiaBaTes;

® HarIAAHBIC MOCOOHMS (KOMIUICKTHI YUEOHBIX TaOJMIl, TUIAKaTOB, MOJIESIH
00BEKTOB, MOPTPETHI BHIJIAIOIINUXCS YUCHBIX U JIP.);

¢ HGOPMAIIMOHHO-KOMMYHUKATUBHBIC CPECTBA;

® HKPAHHO-3BYKOBBIC MOCOOUS;

® KOMIUIEKT AJIEKTPOCHA0KEHUSI KAOUHETOB;

® TEXHUYECKHE CPEJICTBA OOYUCHHS;

® JEMOHCTpallMOHHOE  oOopynoBaHue  (oOlIero  Ha3HA4YEHUS U
TEMaTU4YeCKue HabophbI);

e JjaboparopHoe 0OOpyaoBaHUE (OOIIEro HA3HAYCHUS U TEMaTUYECKHUE
HA0OpbI, B TOM YHCIIE JJIsi TMOCTAHOBKU JEMOHCTPAIIMOHHOTO W YYEHHYECKOTO
HKCIIEPUMEHTA, PEAKTUBHI);

® CTaTUYECKue, JANHAMUYECKUE, JEMOHCTPAIIMOHHBIE M Pa3IaTOYHBIE
MOJIEIIH, BKJIFOYasi HAaTypaJibHbIe OOBEKTHI;

e BCIIOMOTaTelbHOE 000PYyA0BaHUE.

O6GopynoBaHne KaOWHETAa €CTECTBO3HAHUA: paboyee MECTO MperoaBaTelis;
MeOenb yYdeHUYecKas; MOCKa; MKad s HaIJBIIHBIX MOCOOWM M 00OpYyIOBaHMS,
MEPCOHAIBHBIA KOMIBIOTEP; MAHOMETP JKHAKOCTHBIA (JE€MOHCTPALMOHHBIN);
O6apometrp-anepoun bP-52; mpubop s JgeMOHCTpanMu — B3aUMOJCUCTBUS
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AIIEKTPUYECKUX TOKOB; IPUOOpP 71 IEMOHCTPAIMH AJIEKTPOMATHUTHONW MHTYKIIUU
(toku ®YKO); naboparopHsiii Habop «lccinemoBaHue H30MPOIECCOB B Ta3axy;
JNEMOHCTPALIMOHHbIE ~ Y4eOHbIE  IJIaKaThl; KOMIUIEKT  BHJICOJEMOHCTpAllUU
«Dusuka», «TBOpIIEI aTOMHOTO BEKa»; SJEKTPOHHBIA 00pa30BaTEIbHBIA KOMILIEKC
«bubnuorexka HArISAHBIA MOCOOUI» KOMILJIEKT TAaOIMI] MO XUMHUU Pa3aTOUYHbIX
«Knaccudukarms u HOMEHKJIaTypa OpraHUYeCcKuX COEIMHEHUI;
JIEMOHCTPALIMOHHBIE YYeOHbIE TIaKaThl; TAOIUIBI TEMOHCTPALIMOHHBIE; KOMILJIEKT
pOOUpPOK; COOPHUK JEMOHCTPAMOHHBIX OMNBITOB «IIIKOMBHBIA XUMHUYECKUN
OKCIIEPUMEHT», KOJUICKIUS HAyYHO-TIOMYJSIPHBIX  (PUIBMOB, OWHOKYISPHBIN
mukpockorn KS —is Duoso TM RS 083; xomruiekT MukpornpenaparoB «Oomas
ounonorus»; komiekuus «llIkonpHBIM repOapuii»; NEMOHCTPALMOHHBIE y4eOHBIE
IJIaKaThl; KOMILJIEKT BUJIC0JIEMOHCTpAIUU «Ypoku ouonorumny,
«MynbTUMEIUITHOE CONPOBOXKACHUE YPOKOB», «l'eHeTuka», «3emiisl: pa3BUTHE
HKUZHI», «IKOJIOTHUS»; KOMIUIEKT OPTPETOB JIJIsl KaOMHETa OMOJIOTUH.

Texnuueckue cpenctBa oOydeHHs: HOYTOYK, Ha KOTOPOM YCTaHOBIJIEHO
nporpammuoe  obecmeuenue  MS  Office:  Word, Excel, Power Point;
MyJbTUMEANIHOE 000pyaoBaHue (TPOEKTOp, dKpaH); MH(MOPMALMOHHBIA CTEH[;
KOMIUIEKT HarJIsIHBIX TOCOOUH.

3.2. Uudpopmanmnonnoe odecneyenue 00yueHust

3.2.1. OcHOBHbBIE HCTOYHUKH

1. EcrectBo3Hanue. 10 knacc: yueOHUK 1151 00111€00pa3oBaT. OpraHu3aiuu:
0a3oBbiit ypoBeHs / [U. FO. Anekcammna, K. B. INanaktuonos, U. C. JImutpues u
ap.]; mox pexn. U. FO. Anekcammuoi. - 6 uza. - M.: [Ipocsemenue, 2022. - 272.

2. EcrectBoznanme. 11 wmacc: yueb. mis oOmeoOpa3oBar. opraHU3aIuii:
6azoBeiii ypoBenb / [W. }O. Anexcammna, K. B. I'amaktuonos, A. B. Jlsmnes,
M.A.lllaranos]; mox pen. N.1O. Anekcammuoit. - 6 uzn.-M.: [lpoceemenue, 2022.-
257 c.

3.2.2. JlonoiHUTEIbHbIE HCTOYHUKH

1. Msxumes I'. 4., Byxosues b. b., Corckuiit H. H. ®usuka 10 k1. bazobiii
ypoBenb. / I'. . Mskumes, b. b. byxosueB, H. H. Corckuit / Ilog pen.
[TapdentneBoit H. A. - M.: [IpocBemenue, 2021. — 432 c.

2. T'abpuensu O. C. Xumus 10 kmace. ba3ossriit yposens / O. C. 'abpuensa.
M.: poda, 2018. — 192 c. - M.: IIpocsemienne, 2022. — 432 c.

3. Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap. buonorus 10
kinacc. bazoBeiii ypoBenn / Ilom pen. Ilaceunuka B.B. - M.: [Ipocserienue,
2022.

4. Crpensuuk, O. H. EcrtectBo3Hanue : ydebHOE mocoOue i CPEeIHETO
npodeccrnonanbHoro oopazosanus / O. H. Ctpenpauk. — Mocksa : M3gaTenbcTBo
FOpaiit, 2023. — 223 ¢. — (Ilpodeccuonansnoe odbpazoanue). — ISBN 978-5-
534-03157-7. — Texkct : anexktpoHHblld // OOpazoBaTenbHas miatdopma FOpailt
[catiT]. — URL.: https://urait.ru/bcode/511802.



https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!27443
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!27443
https://urait.ru/bcode/511802
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5. TopenoB, A.A. EcrectBo3Hanue : ydeOHOE mMocoOue mJisi CPETHETrO

npodeccuoHanbHoro obpazoanusi /| A. A.l'openoB. — 4-e wusn., mnepepab. u
non. — Mocksa : M3gatenbctBo FOpaiit, 2023. — 355 ¢. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-10214-7. — TekcTt : SJIEeKTPOHHBIA //
OO6pazoBaTenbHas maTgopma Opaiit [calT]. — URL:

https://urait.ru/bcode/517622.

6. ®uzuka ot A no A: cnpaounoe mocooue / T. . TpodpumoBa. — M.:
KHOPVYC, 2022. — 302 c. (Cpennee mpodeccruonanbsHoe 00pa3oBaHue).

7. Bopoumos-Benpsamunaos b. A.., Ctpayr E. K. Actporomus. 10-11 kiaccsr:
y49eOHUK i1 00IIe00pa3oBaTeIbHBIX OpraHu3anuii: 0a30BbId ypoBeHb / b. A.
Boponrnos — Benssimunos, E. K. Ctpayt. — M.: [IpocBemenue, 2022. — 240

3.2.3. Ilepeyennb pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM
cetu «HTEpHET

1. www.class-fizika.nard.ru («KnaccHas qocka st 1i0003HATEIBHBIX)).

2. www.physiks.nad/ru («®uszuka B aHUMAIHIAX»).

3. www.interneturok.ru  («Bugeoypoku 1o mpeaMeTaM  IIKOJIbHOU
IPOrPAMMBID» ).

4. www.chemistry-chemists.com/index.html  (snekTpoHHBIII  KypHaI
«XUMUKHU U XUMUS»).

5. www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBbI ropbI»).

6. www.hemi.wallst.ru («Xumus. OOpa3zoBaTeNnbHBIA  CaUT  JIA
IITKOJIbHUKOB) ).

7. www.alhimikov.net (O6pa3oBaTebHBIN CAUT AJIS MIKOJIBHUKOB).

8. www.chem.msu.su (3aexkTpoHHas OMOIUOTEKA IO XUMUH ).

9. www.hvsh.ru (kypHan «Xumus B IIIKOJIE» ).

10. www.hij.ru (kypHan «XuMus U KU3HBY).

11. www.biology.asvu.ru (Bcst 6uonorusi. CoBpeMeHHast OMONIOTHs, CTaThH,
HOBOCTH, OMOJIMOTEKA).

12. www.window.edu.ru/window (Enunoe OKHO JOCTYyTIa K
oOpa3oBatenbHBIM pecypcam MHTepHeTa o OMOJIOTHH).

13. http://www.astronet.ru/ - mopran acCTpOHOMHYECKUX HOBOCTEH M JIyUIIIHe
Hay4YHBIE CTaThH, HaITMCaHHBIC COTpYTHHKAMU ['ocymapcTBeHHOTO
actpoHomudeckoro uHctutyta uM. I1. K. [lltepudepra

14.  www.alleng.ru/edu/phys.htm (O0pa3oBatenbHbie pecypchl MHTepHETA
— duzuka).



https://urait.ru/bcode/517622
https://fpu.edu.ru/textbook/1750
https://fpu.edu.ru/textbook/1750
https://fpu.edu.ru/textbook/1750
http://www.astronet.ru/
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3.2.4. IlepeyeHb NPOrpaMMHOT0 OOecredeHnst

1. Microsoft Word
2. Microsoft Excel
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHUILIAHBI

4.1. @opMbI 1 METOAbI KOHTPOJISI Pe3yJIbTATOB 00yUeHMsI

Pesynbrarel 00y4yeHus

‘ (DOpMBI N MCTOABI KOHTPOJIA U OLICHKHN

VYMenus

JEMOHCTPUPOBATh HAa NOpUMEpPAX pPOJb H
MECTO puzukn B popmupoBannmn
COBPEMEHHOM Hay4yHOW KapTUHBI MHUpPA, B
pa3sBUTUU  COBPEMEHHOM  TEXHUKU U
TEXHOJIOTUH, B PAaKTUYECKOU
JEeATEIbHOCTU JIIOAEH, LEeNOCTHOCTh |
€IMHCTBO (PM3UUECKON KapTUHBI MHUpa

OLICHKA I10 UTOTaM paboThl Ha MPAKTHIECKOM 3aHATHY;
OLICHKA I10 pe3yJIbTaTaM YCTHOTO OIPOCa;

OLICHKA M0 pe3ysIbTaTaM BHINOJHEHUs pedepara;
OLICHKA M0 pe3ysIbTaTaM peleHUs 3a/ay;

OLICHKA M0 pe3yJIbTaTaM TECTHPOBAHUS;

OLICHKA M0 Pe3yIbTaTaM BBITOJIHEHUS
MPaKTHKOOPUEHTUPOBAHHOTO 3aaHMUsL;

OLICHKA M0 Pe3yJIbTaTaM BBIIIOJIHEHUS ICCE;

OLICHKA I10 pe3yJIbTaTaM BEIIIOJHEHUS pacyéTHO-rpaduueckon
paboTsr;

OLICHKA IO Pe3yJIbTaTaM MPOMEIKYTOUHOH aTTeCTALMH B
dhopme muddepeHTpPOBaHHOTO 3a4eTa

00BSICHATL OCHOBHBIE TITPUHIUIIBL I[eﬁCTBHH

OIICHKA TI0 UTOTaM pabOTHI Ha MPAaKTUICCKOM 3aHSTHH,
OIICHKA TI0 pe3yJIbTaTaM yCTHOTO OIpoca;

OIICHKA TI0 pe3yJibTaTaM BBITOJHCHUS pedepara;
OIIEHKA TI0 pe3yJIbTaTaM pelleHus 3a/1a4;

OIICHKA 10 Pe3yJbTaTaM TECTUPOBAHUS;

MalllMH, TPUOOPOB M  TEXHUYECKHUX
N OLIEHKA MO pe3yJIbTaTaM BBIITOJIHEHUS

YCTpPOHMCTB; pa3nuyaTh YCJIOBHS  HX
MPaKTHKOOPUEHTUPOBAHHOTO 33 IaHUsL;

0e3omacHOro HUCIIOIB30BaHUS B

. OLIEHKa MO pe3yJIbTaTaM BBIIOJIHEHUS ICCE;

MMOBCEAHECBHOMW >KU3HU s .
OLICHKA IO Pe3yJIbTaTaM BBINOHEHUS PacyETHO-Trpaduueckon
paboTHr;
OLICHKA IO pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTALNH B
dhopme nmuddepeHTpPOBaHHOTO 3a4eTa
OLICHKA I10 UTOTaM paboThl HA MPAKTHYECKOM 3aHSTHU;
OLICHKA IO pe3yJIbTaTaM yCTHOTO OIPOCa;

BBIIIOJIHSTD SKCHEPUMEHTBI o

HWCCICAOBAHUIO (HUINYCSCKUX SIBICHUUA U
IpoHecCCOB C HCIIOJIBb30BAHUEM IMPAMBIX U

OILICHKA IO pe3yJibTaTaM BbIIIOJIHCHUSA peq)epaTa;
OIICHKA IO pe3yJjibTaTaM PCHICHUSA 3ada4;
OIICHKA 110 pe3yJibTaTaM TECTUPOBAHUS,

KOCBEHHBIX  H3MEpPEHHH: npu  3TOM
OLIEHKA M0 pe3yJIbTaTaM BBIIOJIHEHUS
dbopmynupoBaThb npobnemy/3anaay "
MPaKTHKOOPHUEHTUPOBAHHOTO 3aIaHUsL;
TUIIOTE3Y y4eOHOTO DKCIIEPUMEHTA;
OLIEHKA I10 Pe3yJIbTaTaM BBIIIOIHEHUS 3CCE;
coOupaTh YCTaHOBKY H3 IIPEIJIOKEHHOTO e .
OLICHKA MO Pe3yJIbTaTaM BHIIOJHEHUS PaCYETHO-TpadUIECKOH
oOopydoBaHUs;  NPOBOAWUTH  ONBIT | AGOTLL:
opmynmpoBaTh BEIBOIBI p ’ .
OLICHKA TI0 Pe3yIbTaTaM MPOMEXYTOUHON aTTECTalNH B
dhopme muddepeHITPOBaHHOTO 3a4eTa
OLIEHKA 0 UTOTaM paboThl HA IPAKTHIECKOM 3aHATHH;
OLIEHKA M0 pe3yiIbTaTaM YCTHOTO OIpOca;
OLICHKA M0 pe3ysIbTaTaM BBINIOJHEHUS pedepara;
OCYWIIECTBJISITh NpPsSMbIE W KOCBEHHBIC | OLIEHKA IO pe3ysibTaTaM pelleHus 3a/1ay;
n3MepeHus (U3NYECKUX BEJIMYWH; M[PHU | OLIEHKA M0 pe3ybTaTaM TeCTHPOBAHUS;
9TOM BBIOUpPATh ONTHUMAJIBHBINH CIIOCOO | OLIEHKA IO PE3yJIbTaTaM BhINOITHEHHS
U3MEpPEHUsT U MCHOJIb30BaTh HW3BECTHBIE | NPAKTMKOOPUEHTUPOBAHHOTO 3aaHMUsL;
METO/IbI OLICHKH MOTPEIIHOCTEN | OIEHKA 10 Pe3yJIbTaTaM BBIIOJIHEHHS 3CCE;
U3MEPEHUM OIIEHKA TI0 Pe3yJIbTaTaM BBIOTHEHHS PACYETHO-TpapUIECKOM
paboThl;
OLICHKA M0 pe3yIbTaTaM IPOMEXYTOYHON aTTeCTaluy B
¢dopme audepeHIPOBaHHOTO 3aUeTa
HCCJIEIOBATh 3aBUCHUMOCTH MEXIy | OLEHKa 10 UToraM paboThl Ha IPAKTHYECKOM 3aHATHH;
dbuznueckumu BEJIMYMHAMH C | OLICHKa IO pe3yibTaTaM YCTHOTO OIpOca;
HCIIOJIb30BAHHUEM MPSIMBIX U3MEPEHUI: MPHU | OLIEHKA IO pe3ysIbTaTaM BBIIOJHEHUs pedepara;
3TOM KOHCTPYHUPOBAaTh YCTaHOBKY, | OLIEHKA IO pe3yjbTaTaM pelleHus 3a/ay;
¢bukcupoBaTh pe3yJsibTaThl ITIOJYYSHHOW | OLIEHKa I10 pe3yJibTaTaM TECTUPOBAHMUS;
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3aBUCUMOCTH (PU3UYECKUX BEIUYUH B BUJIC
Tabmun W TpaduKoOB, AenaTh BBIBOABI IO
pe3yJibTaTaM HCCJICIOBaHUS

OLICHKA IO pe3yJIbTaTaM BBIITOJHEHUS
NPaKTUKOOPUEHTHPOBAHHOTO 3aJaHHs;

OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHUS 3CCe;

OLICHKA I10 pe3yJIbTaTaM BBINOIHEHUS pacyéTHO-Tpaduueckon
paboTsr;

OLICHKA I10 pe3yJIbTaTaM MPOMEIKYTOUHOH aTTeCTALNH B
thopme nuddepeHTpPOBaHHOTO 3a4eTa

coOmroiaTe mpaBuia 0e30MacHOTo Tpynda
MpU MPOBEJICHUHU HCCIIEJOBAHUN B paMKax

y4eOHOTO DKCIIEPUMEHTA, y4eOHO-
HCCJIICIOBaTEILCKOM u OPOEKTHOM
NEeSTEIIbHOCTH c HCITOJIb30BAHUEM
U3MEPHUTEIbHBIX YCTPOUCTB u

J1a0opaToOPHOTO 00OPYIOBAHUS

OLICHKA I10 UTOTaM paboThl Ha MPAKTHYECKOM 3aHATHY;
OLICHKA M0 pe3ysIbTaTaM YCTHOT'O OIpOCa;

OLICHKA M0 pe3ysIbTaTaM BBINOJHEHUs pedepara;
OLICHKA M0 pe3ysIbTaTaM peleHus 3a/ay;

OLICHKA M0 pe3ysIbTaTaM TECTHPOBAHUS;

OLICHKA M0 Pe3yIbTaTaM BBIITOJHEHUS
MPaKTHKOOPHUEHTUPOBAHHOTO 3aaHMUsL;

OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHUS 3CCe;

OLICHKA I10 Pe3yJIbTaTaM BBHINIOJHEHHUS PacyéTHO-Tpaduueckon
paboTsr;

OLICHKA I10 pe3yJIbTaTaM MPOMEIKYTOUHOH aTTeCTALNH B
thopme nuddepeHTpoBaHHOTO 3a4eTa

pemratb  pacdyéTHBIE 3amadyd  C  SIBHO
3aaHHOM (usuueckoii MOJICJIBIO,
UCTIONB3Ysl  (HU3MYEeCKHe  3aKOHBI U

NPUHLMIIBI; HA OCHOBE aHaJIM3a YyCJIOBUS
3aJlayu BBIOMpPATh (PU3UYECKYIO MOJECHb,

BBLACHSITH (pU3NYECKHe BEJIWYUHBI U
dopmyel, HEOOXOITUMEIC TSI eé
pelieHus, MIPOBOJIHUTH pacy&Tnl u
OLICHUBATh  PCAJIBHOCTH  MOJYYCHHOTO

SHAYCHUA (bHSH‘ICCKOfI BCIINYHHBI

OLICHKA I10 UTOTaM paboThl HA MPAKTHIECKOM 3aHATHY;
OLICHKA IO Pe3yJIbTaTaM YCTHOTO OIPOCa;

OLIEHKA M0 pe3ysIbTaTaM BBINOJHEHUs pedepara;
OLICHKA I10 pe3yJIbTaTaM PEeIICHUs 3a1ad;

OLICHKA MO pe3yJIbTaTaM TECTHPOBAHUS;

OLIEHKA MO pe3yJIbTaTaM BBIITOJIHEHUS
MPaKTHKOOPHUEHTUPOBAHHOTO 3aaHUsL;

OLICHKA IO Pe3yJIbTaTaM BBIIOIHEHUS 3CCE;

OLICHKA IO Pe3yJIbTaTaM BHIIIOJHEHUS PacyéTHO-rpaduueckon
paboTHI;

OLICHKA IO pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTALMH B
dhopme nmuddepeHTpPOBaHHOTO 3a4eTa

peuaTts Ka4eCTBEHHBIC 3a/lauu:
BbICTpauBaThb JIOTHYCCKU
HENMPOTUBOPEYUBY IO LEMOYKY
paccyXIeHuii ¢ ONnoOpod Ha H3yUYEHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH H (I)I/ISI/I'-ICCKI/IC
ABJICHUA

OLICHKA I10 UTOTaM paboTHl HA MPAKTHYECKOM 3aHATHY;
OLICHKA IO pe3yJIbTaTaM yCTHOTO OIPOCa;

OLIEHKa M0 pe3ysIbTaTaM BBINOJHEHUs pedepara;
OLICHKA I10 pe3yJIbTaTaM PEeIICHUs 3a1a4;

OLICHKA M0 pe3ysIbTaTaM TeCTHPOBAHUS;

OLIEHKA M0 pe3yJIbTaTaM BBITIOJIHEHUS
MPaKTHKOOPHUEHTUPOBAHHOTO 33 IaHUsL;

OLIEHKA I10 Pe3yJIbTaTaM BBIIOIHEHUS 3CCE;

OLICHKA I10 Pe3yJIbTaTaM BBINOJHEHUS PacyETHO-rpaduueckon
paboTHr;

OLICHKA IO Pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTallH B
dhopme muddepeHTIPOBaHHOTO 3a4eTa

HCIIOJIB30BaTh IPH PEIIeHUH Yy4deOHBIX
3a7a4 COBpPEMEHHBbIE WH(}pOpMaIMOHHBIE
TEXHOJIOTUU AJIs1 IIOUCKA,
CTPYKTYPHUPOBAHUS, HHTEpIpETaliuu |
MpeAcTaBiIeHUs yd4eOHOH W  HaydHO-
MOMYJIIPHOW WHGOpPMaLMH, ITOJTYyYSHHOMN
U3 Pa3IUYHBIX UCTOYHHUKOB; KPUTHYECKH

OLIEHKA M0 UTOT'aM paboThl Ha MPAKTHYECKOM 3aHITHH;
OLIEHKA M0 pe3yJIbTaTaM YCTHOTO OIpOCa;

OLIEHKa M0 pe3ysIbTaTaM BBINOJHEHUs pedepara;

OIIEHKA TI0 pe3yJIbTaTaM pelIeHus 3a/1a4;

OIIEHKA TI0 pe3yJIbTaTaM TeCTUPOBAHHUS;

OIIEHKA TI0 pe3yJIbTaTaM BBIIOJITHEHUS
MPaKTUKOOPUEHTHPOBAHHOTO 3aJaHNUS;

OIIEHKA TI0 Pe3yJIbTaTaM BBIITOJHEHHS ICCE;

OLICHKA MO Pe3yJIbTaTaM BBIIOJHEHUS PacYETHO-TpadUIECKOH

aHaJIU3UPOBATH NoJy4aeMyFO
paboThl;

HH}pOpMaIHIO .
OLICHKA IO Pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTALMH B
¢dopme audepeHPOBaHHOTO 3aUeTa
OLICHKA 0 UTOraM paboThl HA MPAKTUYECKOM 3aHATHHY;
OLICHKA M0 pe3yJIbTaTaM YCTHOTO OMpPOCa;

MNPUBOJIUTH OpUMEpBI BKJIaJa

poccuiicknux ©u 3apyOeXHBIX YUEHBIX-
(u3mKOB B pa3BUTHE HAyKH, OOBSICHEHHUE
MPOIIECCOB  OKPY’>KarollIEeTo  MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHH

OILICHKA 1O pe3yJibTaTaM BbIIIOJIHCHUSA pe(bepaTa;
OIICHKA 110 pe€3yJibTaTaM PEHICHUA 3a1a4;
OIICHKA 110 pe3yJjibTaTaM TECTUPOBAHUS,

OIICHKA 110 pE€3yJibTaTaM BBLIITOJIHCHUA
MMPaKTUKOOPUEHTUPOBAHHOT'O 3aJaHUS;

OIICHKA 110 pE3yJibTaTaM BBIITIOJIHCHUA 3CCE,
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OLICHKA M0 pe3yJIbTaTaM BBINOJHEHUS PacYETHO-TpadUIeCKOM
paboTHI;

OLICHKA I10 pe3yJIbTaTaM IIPOMEKYTOUHOM aTTeCTALMH B
thopme nuddepeHTpoBaHHOTO 3a4eTa

HCIOJIb30BaTh TEOPETHYSCKUE 3HAHHUS II0
¢u3uKe B IIOBCEOHCBHOW IKM3HU IS
oOecnieueHust 0e301acHOCTH npu
o0palieHnH ¢ IpubopaMu U TCXHUYESCKUMHU
ycTpoiicTBaMHu, IJsi COXPaHCHUsS 3J0POBbs
U COOJIOACHHUS HOPM IKOJOTHYECKOTrO
MIOBEJCHUS BOKpY XKaIOIIel cpene

OLICHKA I10 UTOraM paboTHl HAa MPAKTHYECKOM 3aHATHY;
OLICHKA I10 pe3yJIbTaTaM yCTHOTO OIPOca;

OLICHKA I10 pe3yJIbTaTaM BBIIIOIHEHNS pedepaTa;
OLICHKA I10 pe3yJIbTaTaM PEeIICHHUS 3a1a4;

OLICHKA M0 pe3ysIbTaTaM TECTHPOBAHUS;

OLICHKA M0 Pe3yIbTaTaM BBIITOJHEHUS
MPaKTHKOOPHUEHTUPOBAHHOTO 3aaHus;

OLICHKA M0 pe3yJIbTaTaM BBIIIOJIHEHUS ICCE;

OLICHKA MO pe3yJIbTaTaM BBIIOJHEHUS PacYETHO-TpadHIECKOM
paboThl;

OLICHKA I10 pe3yJIbTaTaM MPOMEIKYTOUHOH aTTeCTALNH B
thopme nuddepeHTpoBaHHOTO 3a4eTa

OLICHKA I10 UTOTaM paboTHl Ha MPAKTHYECKOM 3aHATHY;
OLICHKA I10 pe3yJIbTaTaM YCTHOTO OIPOCa;

paboTaTh B TIpyHIle C BBIIOJHECHHUEM
. | OIleHKa IO pe3yiabTaTaM BBIIIOJHEHHS pedepara;

pa3ITHYHBIX COLIMAJIBHBIX poieii,

OLICHKA IO pe3yJIbTaTaM PEeLICHHUS 3a1a4;
IUTAHUPOBATH paboTty CPYIIIIHL,

OLICHKA IO pe3yJIbTaTaM TECTHPOBAHHUS;
palMOHAaIbHO PACHpPEAeIATh O0SA3aHHOCTHU

OLIEHKA MO pe3yJIbTaTaM BBITOJIHEHUS
u IUIAHUPOBATh JIeSITEIIbHOCTh B

NPaKTHKOOPHUEHTUPOBAHHOTO 3aaHUsL;
HECTAaHJAPTHBIX CHUTyalMsX, aJeKBaTHO

OLIEHKA MO pe3yJIbTaTaM BBIIIOJIHEHUS ICCE;
OLICHMBAaTh BKJIaJ KaXKJIOT'O0 U3 YYaCTHHUKOB . .

., | OILlIeHKa MO pe3yJbTaTaM BBIIOJIHEHUS pacyETHO-rpaduuecKoit

TPYNIbl B PELICHHE paccMaTpuBaeMoit | o
poOIeMBI p ’ .

OLICHKA IO pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTALMH B

dhopme nmuddepeHTpoOBaHHOTO 3a4eTa

OLICHKA I10 UTOTaM PaboThl HA MPAKTHYECCKOM 3aHSATHH;

OLICHKA IO pe3yJIbTaTaM yCTHOTO OIPOCa;

OLICHKA IO pe3yJIbTaTaM BBINOIHEHUS pedepaTa;

OLICHKA IO pe3yJIbTaTaM PEeLICHUS 3a1a4;

OLICHKA M0 pe3yJIbTaTaM TECTHPOBAHHUS;
OIpenensTh HaIpaBJcHUE BEKTOpa

WHAYKIIUM MarHUTHOTO IIOJIS IIPOBOJHUKA
C TOKOM, CHJIBI AMIiepa U cuisl JlopeHna

OLIEHKA MO pe3yJIbTaTaM BBIITOJHEHUS
MPaKTHKOOPHUEHTUPOBAHHOTO 33 IaHUs;

OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHUS 3CCE;

OLIEHKA M0 pe3yJIbTaTaM BBINOJHEHUs PacYETHO-rpadUIeCKOi
paboThl;

OLIEHKa M0 pe3yJIbTaTaM MPOMEKYTOHYHON aTTeCTalluK B
dhopme muddepeHITIPOBaHHOTO 3a4eTa

CTPOUTH U OIIUCHIBATH HW300pakeHUe,
co3/7aBaeMoe IJIOCKUM 3€pKajloM, TOHKOM
JIUH30H

OLICHKA 10 UTOraM paboThl HA MPAKTHYECKOM 3aHATHY;
OLICHKA IO pe3yJIbTaTaM yCTHOTO ONpPOca;

OLICHKA IO pe3yJIbTaTaM BBINOJHEHUS pedepaTa;
OLICHKA I10 pe3yJIbTaTaM PEeLICHHUS 3a1a4;

OLICHKA IO pe3yJIbTaTaM TECTHPOBAHMS;

OLIEHKA M0 pe3yJIbTaTaM BBIIIOJIHEHUS
MPaKTHKOOPUEHTUPOBAHHOTO 3aJIaHUsL;

OLIEHKA I10 Pe3yJIbTaTaM BBIIOIHEHUS 3CCE;

OLIEHKA M0 pe3yJIbTaTaM BBINOJHEHUs PacYETHO-rpaduIeCKOi
paboThl;

OLIEHKa M0 pe3yJIbTaTaM IMPOMEKYTOUHON aTTeCTalluK B
dhopme nmuddepeHITPOBaHHOTO 3a4eTa

BBISIBIISITh XapaKTepHblEe NPU3HAKU TOHSATHUM,
yCTaHaBJIMBAaTh ux B3aMMOCBS3b,
HUCHOJIb30BaTh COOTBETCTBYIOIIME IOHSITHUS
Opu  OINMCAaHUM COCTaBa, CTPOCHUS H
NpeBpalleHuii OPraHuuYeCKUX COETMHEHUMN

OLICHKA M0 UTOraM paboThl HA IPAKTHYECKOM 3aHATHH;
OLICHKA I10 Pe3yJIbTaTaM YCTHOI'O OIIPOCa;

OLICHKA M0 pe3ysIbTaTaM BHINOJHEHUs pedeparta;
OLICHKA I10 pe3yJbTaTaM PELICHUs 3a1ady;

OLICHKA I10 PE3yJIbTaTaM TECTUPOBAHUSL;

OLICHKA I10 PE3yJIbTaTaM BBIIIOJHCHUS
[IPAKTUKOOPUEHTUPOBAHHOI'O 33J1aHUs;

OIIEHKA 10 PE3yJIbTAaTaM BBIIIOJHEHHS ICCE;

OIIEHKA TI0 Pe3yJIbTaTaM BBIOTHEHHS PACYETHO-TpadHUIECKON
paboTsr;

OIIEHKA 110 pe3yJbTaTaM IIPOMEKYTOYHOM aTTecTalluu B
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¢dopme audepeHIPOBaHHOTO 3aUeTa

HCIIOJIb30BAaTh XUMHYECKYI0 CHMBOIUKY IS
COCTaBJICHUSI MOJIEKYJSAPHBIX M CTPYKTYpPHBIX

OLICHKA 0 UTOr'aM paboThl HA IPAKTHYECKOM 3aHATHH;
OLICHKA M0 pe3yIbTaTaM YCTHOTO OIPOCa;

OLICHKA M0 pe3yIbTaTaM BBINOJHEHUS pedepaTa;
OLICHKA M0 pe3yIbTaTaM pPEUICHUs 3a/1ad,

(pa3BépHYTOH, COKpamEHHOI) (opmyIr | omeHKa IO pe3ysibTaTaM TeCTUPOBAHHUS;

OpPTaHUYECKHX BEIIECTB M  YPAaBHEHUH | OLCHKA IO Pe3yJIbTaTaM BBIIIOJTHEHUS

XUMHYECKUX PEeaKI¥if; U3rOTaBINBAaTh MOJEIH | MPAKTHKOOPHEHTUPOBAHHOIO 331aHMS;

MOJICKYJT ~ OpPraHHYeCKHX  BELIECTB /Ui | OLICHKA IO Pe3y/IbTaTaM BBIMOJHEHHUS JCCe;

WILTIOCTPAIIH ux XHUMHYIECKOTO U | OILICHKA MO PEe3y/IbTaTaM BBIMOJHEHHUS PacuETHO-rpaduuecKoit

MPOCTPAHCTBEHHOT'O CTPOCHHS paboThI;
OLICHKA IO Pe3yNIbTaTaM MPOMEKYTOUHOH aTTeCTALIMH B
dhopme nuddepeHIMPOBaHHOTO 3aUeTa

yCTaHaBJIHBATH MPUHAJICKHOCTh

W3y4YEHHBIX OPraHWYECKHX BEIIECTB MO HX
COCTaBy W CTPOCHHIO K ONPEACIEHHOMY
KJIacCy/Tpymrme COeIWHEHUH (YriIeBOJOPOIbL,
KHCJIOPOJ- U a30TCOAEpIKaIlle COCHUHECHUS,
BBICOKOMOJIEKYJISIDHBIC COCAWHEHUS); aBaTh
UM Ha3BaHU o CHCTEMaTHYECKOM
vHomenkiatype (IUPAC), a Takkxe npUBOIUTH
TpUBUAJIbHBIC Ha3BaHU OTHEJIbHBIX
OpPraHWYEeCKHUX BEIIECTB (ITHIICH, IIPONUJICH,
aleTuiIeH, STHJICHTJIUKOJIb, TJIMLEPHH,
denou, dbopmanbaerum, areTaIbIeTH/I,
MypaBbHUHAsi KHCJIOTA, YKCYCHasi KHCJIOTa,
OJIEMHOBas KHCJIOTA, CTEApHHOBAs KHCIIOTA,
TII0KO03a, (PpyKTO3a, Kpaxmal, IIeJUII0JI03a,
TJTUIINH)

OLICHKA I10 UTOraM paboTHl Ha MPAKTHYECKOM 3aHATHY;
OLICHKA 110 pe3yJIbTaTaM yCTHOTO OIPOCa;

OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHNS pedepaTa;
OLICHKA I10 pe3yJIbTaTaM PEeIICHHUS 3a1a4;

OLICHKA IO Pe3yJIbTaTaM TECTHPOBAHHUS;

OLICHKA I10 Pe3YJIbTaTaM BBIIIOJTHEHUS
MPaKTHKOOPUEHTUPOBAHHOTO 3aaHUsL;

OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHUS 3CCE;

OLIEHKA MO pe3yJIbTaTaM BBINOJHEHUs PacYETHO-TpadUIeCKOM
paboThl;

OLIEHKA M0 pe3yJIbTaTaM IMPOMEKYTOYHOU aTTeCTaluH B
hopme muddepeHTPOBaHHOTO 3a4eTa

ONpEeNeNATh BHUIbl XHWMHYECKOH CBsI3U B
OpPraHMYeCKUX COEIUHEHUSAX (OIMHApHBIE H
KpaTHBIC)

OLICHKA I10 UTOraM paboTHl HA MPAKTHIECKOM 3aHATHY;
OLICHKA IO pe3yJIbTaTaM yCTHOTO OIPOCa;

OLICHKA IO pe3yJIbTaTaM BBINOIHEHUS pedepaTa;
OLICHKA IO pe3yJIbTaTaM PELICHUS 3a1a4;

OLICHKA MO pe3yJIbTaTaM TECTHPOBAHUS;

OLIEHKA MO pe3yJIbTaTaM BBIITOJIHEHUS
MPaKTHKOOPUEHTUPOBAHHOTO 3aaHMUsL;

OLICHKA I10 Pe3yJIbTaTaM BBIIOIHEHUS 3CCE;

OLIEHKA M0 pe3yJIbTaTaM BBINOJHEHUs PacYETHO-rpadUIeCKOi
paboThl;

OLICHKA I10 Pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTALNU B
dhopme muddepeHTPOBaHHOTO 3a4eTa

MMPUMEHSATh TOJOKEHUS TEOPHUH CTPOCHHUS
opranndeckux BemecTB A. M. Bbytineposa
JUIsT  OOBSICHEHUsS] 3aBUCHUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa M CTPOECHHUS; 3aKOH
COXpaHEHUsI MacChl BEIIECTB

OLIEHKa 110 UTOTaM paboThI Ha IIPAKTHYECKOM 3aHATHH;
OLICHKA I10 PEe3yJIbTaTaM yCTHOT'O OIIPOca;

OLICHKA T10 PEe3yJbTaTaM BBIIIOIHEHUS pedepara;
OLICHKA 10 PE3yJIbTaTaM PEIleHHUs 3a/1a4;

OIICHKA IO Pe3yJIbTaTaM TECTHPOBAHMS;

OIICHKA IO PEe3YIIbTaTaM BBITOJTHCHHUSI
MPaKTHKOOPUCHTHPOBAHHOTO 38 1aHHS;

OLICHKA 10 PE3YJIbTATaM BBIIIOJIHEHHS 3CCE;

OLIEHKA M0 pe3yJIbTaTaM BBINOJHEHUs PacYETHO-rpadUIeCKOi
paboThl;

OLIEHKA I10 PEe3yJIbTaTaM IPOMEKYTOYHOM aTTECTAllNU B
¢dopme audepeHPOBaHHOTO 3aUeTa

XapaKTepU30BaTh COCTaB,
pu3nueckue W = XMMHUYECKHE  CBOWCTBaA
THUMMAYHBIX ~ TIPEJICTABUTENICH  Pa3IUYHBIX
KJIACCOB OPraHUYCSCKHX BEIIECTB (METaH,
3TaH, STHIIEH, MIPOTHJICH, alleTUIIEH,
Oyraguen-1,3, metunOyraguen-1,3, GeH3o0II,
METaHOJI, 3TAaHOJI, STUIEHTJIMKOJIb,
TIULEPUH, denomn, aretajabJeru,
MypaBbHHAsA U YKCYCHasl KMCJIOTBHI, TJIFOKO3a,
Kpaxmai, LEJUTI0JI03a, AMUHOYKCYCHas

CTpOEHUE,

OLICHKA M0 UTOraM paboThl HA NPAKTHYECKOM 3aHATHH;
OLICHKA I10 Pe3yJIbTaTaM YCTHOI'O OIIPOCa;

OLICHKA TI0 pe3ysIbTaTaM BBINOJHEHUS pedepara;

OLICHKA I10 pe3yjbTaTaM PELICHUs 3a1ady;

OLICHKA I10 PE3yJIbTaTaM TECTUPOBAHUSL;

OLICHKA 10 Pe3yJIbTaTaM BbIIIOJHEHUS
[IPAKTUKOOPUEHTUPOBAHHOI'O 3aJ1aHUs;

OIIEHKA 10 PE3yJIbTAaTaM BBIIIOJHEHHS ICCE;

OIIEHKA TI0 Pe3yJIbTaTaM BBITOTHEHHS PACYETHO-TpapUIECKON
paboTsr,
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KHCJIOTa); WIIIOCTPUPOBATh TI€HETUYECKYIO
CBSI3b MEXIY HUMHA YPaBHEHHSIMH
COOTBETCTBYIOIINX XHUMHUYECKHX PEAKIHH C
HCIOJIb30BAHHEM CTPYKTYPHBIX (OpMyII

OIICHKA TI0 Pe3yJIbTaTaM MPOMEKYTOYHOHN aTTECTAIlH B
dbopme muddhepeHIMPOBAaHHOTO 3aUeTa

XapaKTepHU30BaTh HCTOYHHUKH
YIJIEBOJOPOIHOIO CBIPbA (uedTs,
NPUPOIAHBIA Tra3, Yrojb), CHOCOOBI HX

rnepepaboOTKU M IPAKTUYECKOEe IPHUMEHCHHUE
NPOAYKTOB NepepadboTKu

OLICHKA I10 UTOraM paboThl HA IPAKTHIECKOM 3aHATHU;
OLICHKA I10 pe3yJIbTaTaM yCTHOTO OIPOca;

OLICHKA I10 pe3yJIbTaTaM BBIIIOIHEHNS pedepaTa;
OLICHKA I10 pe3yJIbTaTaM PEeIICHHUS 3a1a4;

OLICHKA M0 pe3ysIbTaTaM TECTHPOBAHUS;

OLICHKA M0 Pe3yIbTaTaM BBIITOJHEHUS
MPaKTHKOOPUEHTUPOBAHHOTO 3aaHUsL;

OLICHKA M0 pe3yJIbTaTaM BBIIIOJIHEHUS 3CCE;

OLICHKA MO pe3yJIbTaTaM BBIIOJHEHUS PacYETHO-TpadHIECKOM
paboThl;

OLICHKA I10 pe3yJIbTaTaM MPOMEIKYTOUHOH aTTeCTALNH B
thopme nuddepeHTpoBaHHOTO 3a4eTa

NIPOBOJINTH BBIYMCICHUS 110 XHWMHYECKUM
ypaBHEeHHMsIM (Macchl, 0ObEMa, KOJIWYECTBA
HCXOJHOI'0 BEIeCTBa WM NPOAYKTa peaKnu
[0 M3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY
OJHOTO W3 HMCXOJAHBIX  BEIIECTB  WIH
MPOIYKTOB PEaKIUHN)

OLICHKA I10 UTOTaM paboTHl Ha MPAKTHYECKOM 3aHATHY;
OLICHKA I10 pe3yJIbTaTaM yCTHOTO OIPOCa;

OLICHKA I10 pe3yJIbTaTaM BBIIIOIHEHNS pedepaTa;
OLICHKA IO Pe3yJIbTaTaM PELICHHUS 3a1a4;

OLICHKA IO pe3yJIbTaTaM TECTHPOBAHHUS;

OLIEHKA MO pe3yJIbTaTaM BBITOJIHEHUS
NPaKTHKOOPHUEHTUPOBAHHOTO 3aaHUsL;

OLICHKA I10 pe3yJIbTaTaM BBIIOJIHEHUS 3CCE;

OLIEHKA M0 pe3ysIbTaTaM BBINOJHEHUs PacYETHO-TpaduIeCKOM
paboThl;

OLICHKA I10 Pe3yJIbTaTaM MPOMEKYTOYHOH aTTeCTalllU B
dhopme nmuddepeHTpoOBaHHOTO 3a4eTa

BJIIaACTH CHUCTEMOM 3HaHUL 00 OCHOBHBIX

METOoIax Hay9YHOTO IMO3HAHUS,
HUCIIOJB3YEMBIX B XHUMHH TIpH H3yYCHHUU
BEIIIECTB " XUMHAYECKUX SIBIICHUM
(HaOmrofeHHe, W3MEpeHHe, OKCIIEPUMEHT,

MOJICJIMPOBAaHUE), HCIIOJIB30BAaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS ISl TIPUHSITHUS PEeIICHUI

OIICHKA ITO UTOraM pa6OTBI Ha NPAKTUYCCKOM 3aHATUH,
OILICHKA 1O pe3yJibTaTaM YCTHOT'O OIIpOCa;

OILICHKA IO pe3yJibTaTaM BbIIIOJIHCHUA pe(bepaTa;
OLICHKA IO pe3ylibTaTaM PCHICHUS 3a1a4;

OILICHKA IO pe3yJibTaTaM TCCTUPOBAHUS;

OIICHKA IO pe3yJibTaTaM BLIIIOJIHCHUA
MPaKTUKOOPHUCHTUPOBAHHOT'O 3aJaHUs;

OIICHKA IO pe3yJibTaTaM BLIIOJIHEHUA 3CCC,

B KOHKPETHBIX JKM3HEHHBIX CHTyallUsIX, | OLEHKA [0 pe3y/IbTaTaM BbINOJHEHUs pacuE€THO-rpaduIecKOi
CBSI3aHHBIX  C BellleCTBaMHU u UX | paboThI;
NIPUMEHECHUEM OLIEHKA M0 pe3ysIbTaTaM IMPOMEXKYTOUHON aTTeCTalluK B
dhopme muddepeHITIPOBaHHOTO 3a4eTa
OLICHKA 10 UTOraM paboThl HA MPAKTHYECKOM 3aHATHY;
OLICHKA IO pe3yJIbTaTaM yCTHOTO ONpPOca;
OLICHKA IO pe3yJIbTaTaM BBINOJHEHUS pedepaTa;
coOiro1aTh npaBuia IOJIL30BaHUS | OLICHKA ITO Pe3yJIbTaTaM PEeLICHHs 3a/1a4;

XUMHUYECKOH TocyZ0ii U J1abopaTopHBIM
o0opynoBaHUEM, a TaKXKe mpaBuiia
oOpalIeHHs ¢ BElIeCTBAMU B COOTBETCTBHUHC
UHCTPYKIUAMU 10 BBITIOJITHEHHU IO
JTaG0PATOPHBIX XUMHUYECKUX OTTBITOB

OLICHKA IO pe3yJIbTaTaM TECTHPOBAHMS;
OLIEHKA M0 pe3yJIbTaTaM BBIIIOJIHEHUS
MPaKTHKOOPHUEHTUPOBAHHOTO 3aJ[aHus;

OLIEHKA I10 Pe3yJIbTaTaM BBIIOIHEHUS 3CCE;

OLIEHKA M0 pe3yJIbTaTaM BBINOJHEHUs PacYETHO-rpaduIeCKOi
paboThl;

OLIEHKa M0 pe3yJIbTaTaM IMPOMEKYTOUHON aTTeCTalluK B
dhopme nmuddepeHITPOBaHHOTO 3a4eTa

IUIAHUPOBaTh W BBINOJIHATh ~ XMUMHYECKHH
9KCIIEPUMEHT (TIpeBpallleHus OpPraHuYecKuX
BEIECTB IPU HArPEBAHHH, MOJIYyUCHHUE STHUIICHA
W H3Y4YeHHE €ro CBOMCTB, KadeCTBEHHBIC
peakIiy OpraHNYeCcKHX BEIIECTB, JeHATYPALHs
OeJIKOB NpHM HAarpeBaHUM, IBETHBIC PEaAKIHH
0eTKOB) B COOTBETCTBHH C MIPaBUIAMU TEXHHUKHU
0e3omacHOCTH MpH OOpaIleHUH C BEIIeCTBAMHU
u 71a60paTOPHBIM obopynoBaHHeM,
MMpEACTABIATH PE3YIbTAThI XUMHUYECCKOTro
JKCIIEpUMeHTa B (opme 3amucu ypaBHEHHH

OLICHKA M0 UTOraM paboThl HA IPAKTHYECKOM 3aHATHH;
OLICHKA I10 Pe3yJIbTaTaM YCTHOIO OIIPOCa;

OLICHKA IO pe3ysIbTaTaM BBINOJHEHUS pedepara;
OLICHKA I10 pe3yJbTaTaM PELICHUs 3a1ady;

OLICHKA I10 PE3yJIbTaTaM TECTUPOBAHUSL;

OLICHKA I10 PE3yJIbTaTaM BBIIIOJHCHUS
[IPAKTUKOOPUEHTUPOBAHHOI'O 33J1aHUs;

OIIEHKA 10 PE3yJIbTAaTaM BBIIIOJHEHHS ICCE;

OIIEHKA TI0 Pe3yJIbTaTaM BBITOJHEHHS PACYETHO-TpadUIECKON
paboTsr;

OIIEHKA 110 pe3yJbTaTaM IPOMEKYTOYHOM aTTecTalluu B
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COOTBETCTBYIOIIMX pEaKkUUi u GopMyInpoBaTh
BBIBOJIBI Ha OCHOBE JTHX PE3yJbTaTOB

(hopme nuddepeHIPOBaHHOTO 3aUeTa

KPUTHUYECKH aHAJIIM3HUPOBATh XUMHYECKYIO
nHGOpPMALNIO, MOTy9YaeMyl0 U3 pPa3HBIX
ncrounnkoB (CMMU, MHTepHeT u np

OIICHKA 10 UTOTaM pabOoTHI HA IPAKTHIECCKOM 3aHSTHU;
OIICHKA IO PEe3yJIbTATaM YCTHOTO OTIPOCa,;

OIICHKA IO Pe3yJIbTaTaM BBITIOIHEHHS pedepaTa;
OIICHKA IT0 PEe3yJIbTaTaM PEIICHHUS 3a/1ad;

OIICHKA IT0 PEe3yJIbTATaM TECTHPOBAHMS;

OIICHKA IO PEe3YJILTATaM BBITOJHCHHS
MPAaKTUKOOPUEHTUPOBAHHOTO 33 IaHUS;

OIIEHKA M0 Pe3yJIbTaTaM BBITIOJIHEHHUS ICCE;

OIIEHKA M0 PE3yJIbTAaTaM BBIMOJHEHUS PACUETHO-TpaPUIECKOM
paboThl;

OLIEHKA [0 Pe3yJIbTaTaM MPOMEKYTOUHON aTTECTAIIUH B
dhopme nuddepeHIMPOBaHHOTO 3a4eTa

cobmoaTe  TMpaBmiIa 3KOJIOTUYECKHU
menecoo0pa3HOro TMOBEACHUS B OBITY U
TPYAOBOU JEATEIBHOCTHU B LIENSIX COXPAHEHUS
CBOETO 3I0POBbS u OKpYy>Karolen
NPUPOJHON CpeApl; OCO3HAaBaTh OIIACHOCTH
BO3JACUCTBUA  Ha  JKUBBIE  OPraHU3MBbI
OINpeAeNEéHHBIX  OpPraHHYEeCKUX  BEIIECTB,
nmoHuMas cMbici niokazartens 1K, noscHsATh
Ha IpuMepax CIOCOOBl yMEHBIICHHUS U
MpeJOTBpAIleHUs UX BPEIHOTO BO3IEHCTBUS
Ha OpPraHU3M YeJIOBEKa

OLICHKA 0 UTOr'aM paboThl HA IPAKTHYECKOM 3aHATHH;
OLIEHKA TI0 pe3yJIbTaTaM yCTHOTO OIpPOCa;

OLICHKA IO pe3yIbTaTaM BBINOJIHEHUS pedepaTa;
OLIEHKA TI0 pe3yJIbTaTaM pPEIICHUs 3a/1a4;

OLIEHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHUS;

OLIEHKA TI0 Pe3yJIbTaTaM BBIOJIHEHHS
MPaKTUKOOPHUEHTHUPOBAHHOIO 3aJaHNUS;

OLICHKA I10 Pe3yJIbTaTaM BBIIIOJHEHMS 3CCE;

OLIEHKA MO pe3yJIbTaTaM BBINOJHEHUs Pac4ETHO-rpadUIeCKOM
paboThl;

OLICHKA I10 Pe3yJbTaTaM IIPOMEKYTOYHOM aTTecTalluu B
dhopme nuddepeHIMPOBaHHOTO 3a4eTa

BBISIBISATH XapaKTEepHBIE MPU3HAKHA
MOHATHI, YyCTAaHABIMBATh UX B3aUMOCBS3b,
HCHOJIb30BaTh COOTBETCTBYIOIIHME ITOHSTHSA
IIpY OIIMCAHUU HEOPraHUYECKUX BEIIECTB U
HUX [pEeBpalleHUu

OIIeHKa I10 UTOraM paboThl Ha MPAaKTHYECKOM 3aHATHUH;
OLIEHKA TI0 pe3yJIbTaTaM yCTHOTO OIpPOCa;

OLICHKA M0 pe3yIbTaTaM BBIIIOJHEHUS pedepara;
OLIEHKA TI0 pe3yJIbTaTaM pPEIICHUs 3a/1a4;

OLIEHKA TI0 pPe3yJIbTaTaM TeCTUPOBAHHUS;

OLIEHKA TI0 pe3yJIbTaTaM BBIOJIHEHHUS
MPaKTUKOOPUEHTHUPOBAHHOIO 3aJJaHNUS;

OLICHKA I10 Pe3yJIbTaTaM BBIIIOJHEHUS 3CCE;

OLIEHKA M0 pe3ysIbTaTaM BBINOJHEHUs PacYETHO-TpapUIeCKOM
paboThl;

OLICHKA I10 pe3yJbTaTaM IIPOMEKYTOYHOM aTTecTalluu B
hopme nudbdepeHIMPOBaHHOTO 3aUeTa

HCIOJIb30BaTh XMUMHUYECKYIO CHUMBOJUKY IS
cocTaByieHUst (POPMYJ BEIIECTB U YpaBHEHUH
XMUMHUYECKUX peaKklUi; CHCTEMaTHYECKYIO
HomeHkiatypy (IUPAC) m TpuBHanbHBIC
Ha3BaHUs  OTHEIABHBIX  HEOPraHUYECKUX
BelllecTB (yrapHblif Ta3, YTJIEKHCIBIA Tas,
aMMHUaK, raméHass HW3BeCTb, HeramiéHas
M3BECTh, MUTHEBAsI COMA, MUPUT U JIP.)

OIIeHKa II0 UTOraM paboTHI Ha MPAaKTHYECKOM 3aHATHUH;
OLICHKA I10 pe3yJbTaTaM YCTHOI'O OIIpPOCa;

OLICHKA M0 pe3ysIbTaTaM BBINIOJHEHUS pedepara;
OLIEHKA TI0 pe3yJIbTaTaM PEIICHUs 3a/1a4;

OLIEHKA TI0 pe3yJIbTaTaM TeCTUPOBAHHUS;

OLIEHKA TI0 pe3yJIbTaTaM BBIOJIHEHUS
MPaKTUKOOPHUEHTHUPOBAHHOIO 3aJaHNUS;

OLICHKA 10 Pe3yJIbTaTaM BBIIIOJHEHUS 3CCE;

OLIEHKA M0 pe3yJIbTaTaM BBINOJHEHUs PacYETHO-rpadUIeCKOi
paboThl;

OLICHKA 10 pe3ybTaTaM IIPOMEXYTOUYHOH arTecTaluu B
hopme nuddepeHIMPOBaHHOTO 3aUeTa

OnpeaAciIATh BaJICHTHOCTH u CTCIICHb
OKHUCIICHUA XUMHYCCKHUX 3JICMCHTOB B
COCANMHCHUAX Pa3jJIUIHOIO COCTaBa; BHU]

XUMHYECKOW CBs3U (KOBaJICHTHAs, HOHHAsi,
MeTaJIn4yecKasi, BOJOPOIHAS) B
COEJIMHEHMUSIX; TUI KPUCTAIIINYECKON PEeIETKU
KOHKPETHOT'O BEILIECTBA (aTomHas,
MOJICKYJISIpHAsl, HWOHHAs, MeTaJuIndecKas);
XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHUI;

OIIeHKa I10 UTOraM paboThI Ha MPAaKTHYECKOM 3aHATHUH;
OIIeHKa TI0 pe3yJIbTaTaM yCTHOTO OIpOca;

OLICHKA IO pe3ysIbTaTaM BBINOJHEHUS pedepara;
OLIEHKA TI0 pe3yJIbTaTaM pelIeHUs 3a/1a4;

OLIEHKA TI0 pe3yJIbTaTaM TeCTUPOBAHHUS;

OLIEHKA TI0 pe3yJIbTaTaM BBIOJIHEHUS
MPaKTUKOOPUEHTUPOBAHHOIO 3aJaHNUS;

OLIEHKA TI0 Pe3yJIbTaTaM BBIIOJIHEHHUS ICCE;

OIIEHKA TI0 Pe3yJIbTaTaM BBIOTHEHUS PACYETHO-TpapUIECKOn
paboTsr;

OIIEHKA TI0 Pe3yJIbTaTaM IPOMEXYTOYHOH aTTeCTAINH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

yCTaHaBJINBaTh HIPUHATJIIC)KHOCTD

OILICHKA I10 UTOraM pa60T1)1 Ha MPAKTUYCCKOM 3aHATHUH,
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HEOPraHMYECKHX BEUIECTB II0 WX COCTaBy K
OmpeIeNEHHOMY KJIacCy/TpymIie COeaUHESHUN
(mpocThle  BemIecTBa METaJUTBl |
HEMETaJUJIbl, OKCHIbI, OCHOBAaHHS, KHCIOTHI,
amdoTepHBIE THAPOKCUIBI, COJIH)

OLIEHKA M0 Pe3yJIbTaTaM YCTHOTO OIpOCca;
OIICHKA IO Pe3yJIbTaTaM BBITIOHEHHS pedepaTa;

OIICHKA IO PEe3yJIbTaTaM PEIICHHUS 3a/1ad;

OIICHKA IT0 PEe3yJIbTATaM TECTHPOBAHMS;

OIICHKA IO PEe3YJIbTATaM BBIIOIHECHHSI
TPaKTHKOOPUCHTHPOBAHHOTO 38 JaHHS;

OIICHKA IO PE3YJIbTATaM BBITIOIHEHHS 3CCE;

OIIEHKA M0 PEe3yJIbTAaTaM BBIMOJHEHUS PACUETHO-TpaPUIECKOM
paboThl;

OLIEHKA T10 Pe3yJIbTaTaM MPOMEKYTOUHON aTTECTAIIUH B
dhopme nuddepeHIMPOBaHHOTO 3aUeTa

pacKpBIBaTh CMBICT NMEPHOAUIESCKOTO 3aKOHA
I N MenneneeBa U AEMOHCTPUPOBATh €ro
CHCTeMAaTH3HUPYIOIIYIO, OOBSICHHUTEIBHYIO U
MMPOTHOCTHYECKYIO (PyHKITHH

OIIEHKA 10 UTOraM paboThl HA PAKTHIECKOM 3aHSTHH;
OLICHKA IO Pe3yJIbTaTaM YCTHOTO OMPOCa;

OLIEHKA M0 pe3yJIbTaTaM BBIMOJIHEHUS pedepaTa;
OIICHKA IT0 PEe3yJIbTaTaM PEIICHUS 3a/1aY;

OIICHKA IT0 PEe3yJIbTATaM TECTHPOBAHMS;

OIICHKA IO PE3YIILTATaM BBITOJHCHHS
TPaKTHKOOPUCHTHPOBAHHOTO 33 JaHHS;

OIICHKA IO PE3YJIbTATaM BBITIOIHEHHS 3CCE;

OIIEHKA IO PE3YJIbTaTaM BBIMOJHEHHUS PACUETHO-TpadhUUeCKOM
paboThl;

OLICHKA IO PEe3yNIbTaTaM MMPOMEKYTOUHOH aTTECTAIINY B
dhopme nuddepeHIMPOBaHHOTO 3a4eTa

XapaKTepU30BaTh JJEKTPOHHOE CTpOCHUE
aTOMOB  XHMHYECKHX DJJIeMeHTOB 1—4
IIEPUOIOB Ilepuonuueckoit CHUCTEMBI
xumudyeckux snemMeHToB | W1 Menpneneena,
HCTOIIb3Ysl MOHATHS «S-, P-, d-3JIEKTPOHHBIC

OIICHKA T10 UTOTaM pabOThI Ha MPAKTUYCCKOM 3aHSATHH;
OLIEHKA M0 pe3ysibTaTaM YCTHOTO OIpoca;

OIICHKA TI0 pe3yJibTaTaM BBIOJIHCHUS pedepara;
OLICHKA M0 pe3yJIbTaTaM PEICHUs 33/1ay;

OLICHKA M0 pe3yIbTaTaM TECTUPOBAHUSI,

OLICHKA M0 Pe3yIbTaTaM BBIMOJHEHUS

opouTanu», «IHEPreTHUUYECKHE  YPOBHUY;
MPAaKTUKOOPUEHTUPOBAHHOTO 33 aHUS;
OOBSCHSITH  3aKOHOMEPHOCTH  HM3MCHEHUSI
o OLICHKA M0 Pe3yIbTaTaM BBIMOJHEHHUS ICCE;
CBOWCTB XHWMHYECKHUX JJIEMEHTOB U HX i .
. OLICHKA M0 Pe3yJIbTaTaM BBIMOIHEHUS PACUETHO-rpapUIECKOM
COCIMHEHMH [0 NEpUOAAM W  Ipymmam | o
Ilepuonnueckoit CHUCTEMBI XUMHUYECKUX p i .
OIICHKA IO Pe3yNIbTaTaM MPOMEIKYTOUHOM aTTeCTAIINH B
anemeHToB J| I MeHaeneera
dhopme nudbdepeHIMPOBaHHOTO 3a4eTa
OLICHKA IO UTOraM paboThl HA MPAKTUYECKOM 3aHATHH;
OIICHKA IO Pe3yJIbTaTaM YCTHOTO OTPOCa;
OIICHKA IO Pe3yJIbTaTaM BBIMOJHEHHS pedeparta;
XapaKTepu30BaTh (omuceiBaTh)  OGIIHE pesy pedepata;
. OIICHKA IO Pe3yJIbTaTaM PEIICHHUS 3a/1a4;
XUMHUYECKHUE CBO¥iCcTBa HEOPraHUYECKHUX

BCHICCTB PA3JIUYHBIX KJIACCOB; MNOATBCPIKAATH
CyHIeCTBOBAHUC TE€HETUYECKON CBS3H MCKAY
HCOPraHN4CeCKUMHM BeUICCTBAMU C TOMOIIbBIO

OILICHKA IO pe3ylibTaTaM TECTUPOBAHUS,
OILICHKA IO pe3yJibTaTaM BbIIIOJIHCHUSA
MNPAKTUKOOPHUCHTUPOBAHHOTI'O 3aJaHUS;
OILICHKA 1O pe3yJibTaTaM BbIIIOJIHCHUS 3CCC;

YPaBHEHHUM COOTBETCTBYIOIINX XHUMHUYECKUX i .
peaKii OIIEHKA .no pe3yabTaraM BEITIOJHEHHS PacUETHO-TpadUIECKOM
paboThl;

OIICHKA IO Pe3yNIbTaTaM MPOMEKYTOUHOM aTTECTAINH B
dhopme nudbdepeHIMPOBaHHOTO 3a4eTa
OIICHKA 0 UTOraM paboThl HA MPAKTHIECKOM 3aHSTHH;
OIICHKA IO Pe3yJIbTaTaM YCTHOTO OTPOCa;
OIICHKA IO Pe3yJIbTaTaM BBITIOHEHHS pedepaTa;
KIIACCUUIIMPOBATh ~ XUMHUYECKHE PEaKI[UHU | OIEHKA IO Pe3y/IbTaTaM PElIcHHs 3a/ad;
10 pa3JIMYHBIM TPU3HaKaM (YHUCITy W COCTaBY | OILIEHKA IO Pe3yJIbTaTaM TECTHPOBAHHUS;
pearupyronmx BEIIECTB, TEIJIOBOMY | OLIEHKA IO PE3yJIbTATAM BBIMOITHEHHSI
addexTy peakiuu, HU3MEHEHHUIO CTENeHEW | MPaKTHKOOPHEHTUPOBAHHOIO 3aaHusI;
OKUCJICHHUS 3JIEMEHTOB, 00paTUMOCTH | OLIEHKA IO PE3yJIbTATaM BBIMOIHEHUS ICCE;

peakKuuu, y4acTuro KaTaJ’IHE}aTOpa)

OIICHKA TI0 Pe3yJIbTaTaM BBIITOIHEHUS PACYETHO-TPAPUIECKOM
paboThl;

OLIeHKa M0 pe3yJIbTaTaM MPOMEKYTOHUHON aTTeCTalluK B
dbopme muddhepeHIMpOBaHHOTO 3aUeTa

COCTAaBJISITh YpPaBHEHUS peakuuit
Pa3IMYHbIX THUIIOB; IMOJHBIC U COKpaHIéHHBIe
ypaBHEHHSI peaKIMi HOHHOIO OOMEHa,
YYHUTBIBAA YyCJI0BUA, pu KOTOPBIX 3THU

OIICHKA I10 UTOTaM pabOThI Ha MPAKTHYESCKOM 3aHSATHH;
OLIEHKA M0 pe3yJibTaTaM YCTHOTO OIpoca;

OIICHKA I10 pe3yJibTaTaM BBITOJHCHHS pedepara;
OLIEHKA M0 pe3yJIbTaTaM pelleHus 3a/1ay;
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peakKiuu UAyT JO KOHIA

OLICHKA IO Pe3yJIbTaTaM TECTHPOBAHHUS;
OLICHKA I10 Pe3yJIbTaTaM BBIIIOJHEHUS
NPaKTUKOOPUEHTHPOBAHHOTO 3aJaHHs;

OLICHKA I10 Pe3yJIbTaTaM BBIIOIHEHUS 3CCe;

OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHUS pacuéTHO-Trpaduueckon
paboTsr;

OLICHKA I10 pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTALNH B
¢dopme auddepeHPOBaHHOTO 3a4eTa

OLICHKA I10 UTOraM pa60T1>1 Ha NPAKTUYCCKOM 3aHATUU,
OIICHKA MO pe3yljibTaTaM YCTHOT'O OIIpOCa;
OIICHKA IO pe3yJibTaTaM BLIITOJIHCHUSA peq)epaTa;

NIPOBOJIUTh  PEAaKIMH, IOJATBEPIKIAIONIME | OLIEHKA MO pe3ysbTaTaM peleHus 3a/ay;
Ka4eCTBEHHBIN cocras pa3IWYHBIX | OLEHKA 110 pe3ylbTaTaM TECTUPOBAHHUS;
HEOPraHMYEeCKUX BEHIECTB; pPaCIO3HABATh | OLICHKA IO Pe3yJIbTaTaM BbINOJHEHHS
ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIHE B | MPAKTHKOOPHESHTHPOBAHHOTO 3a/IaHUS;
BOJHBIX pacTBOpax HEOPraHWYEeCKHX | OLEHKA IO pe3yJbTaTaM BBIIOJHEHHS dCCe;
BEILIECTB OLICHKA I10 pe3yJIbTaTaM BBINIOJHEHUS pacyéTHO-Tpaduueckon
paboTsr;
OLICHKA I10 pe3yJIbTaTaM MPOMEIKYTOUHOM aTTeCTALNH B
dhopme nmuddepeHITPOBaHHOTO 3a4eTa
OLICHKA I10 UTOraM paboThl HA MPAKTHYECKOM 3aHATHY;
OLICHKA I10 pe3yJIbTaTaM yCTHOTO OIpOCa;
OLICHKA M0 pe3ysIbTaTaM BBINOJHEHUs pedepara;
OLICHKA I10 pe3yJIbTaTaM PEeIICHUs 3a1a4;
pacKkpbIBaTh CYIIIHOCTb OKHCJIUTEIILHO- | OLEHKa 110 pe3yJbTaTaM TECTUPOBAHMUS;

BOCCTAHOBHUTENBHBIX peaKkIuil MOCpeCTBOM
COCTaBJICHUSI 3JEKTPOHHOro OallaHca 3THX
peaxkuuit

OLIEHKA MO pe3yJIbTaTaM BBIITOJHEHUS
NPaKTUKOOPUEHTHPOBAHHOTO 3aJaHUS;

OLICHKA IO Pe3yJIbTaTaM BBIIOIHEHUS 3CCE;

OLICHKA IO pe3yJIbTaTaM BBINIOJHEHUS PacyETHO-Trpaduueckon
paboTHr;

OLICHKA IO pe3yJIbTaTaM MPOMEIKYTOUHOH aTTeCTALMH B
dhopme nmuddepeHTPOBaHHOTO 3a4eTa

OOBSICHATH 3aBUCUMOCTD CKOpPOCTH
XAMHAYECKOH  peakimuu  OT  Pa3IudHbIX
(akTOpOB; XapaKTepCMEIICHUSI XUMHUYICSCKOTO
paBHOBECHsT B 3aBHCHUMOCTH OT BHEIIHErO
BozneiictBus (mpuHoum Jle [llatense)

OLICHKA I10 UTOTaM paboThl HA MPAKTHYECKOM 3aHATHY;
OLICHKA I10 pe3yJIbTaTaM yCTHOTO OIpOCa;

OLIEHKa M0 pe3ysIbTaTaM BBINOJHEeHUs pedepara;
OLICHKA I10 pe3yJIbTaTaM PELICHUS 3a1a4;

OLIEHKa M0 pe3yJIbTaTaM TeCTHPOBAHUS;

OLIEHKA M0 pe3yJIbTaTaM BBIIIOJIHEHUS
MPaKTHKOOPHUEHTUPOBAHHOTO 3aIaHUsL;

OLICHKA I10 Pe3yJIbTaTaM BBIIOJHEHUS 3CCE;

OLICHKA I10 pe3yJIbTaTaM BBINOJHEHUS PAacyETHO-rpaduueckon
paboTHI;

OLICHKA I10 Pe3yJIbTaTaM MPOMEKYTOYHOH aTTeCTalllu B
dhopme muddepeHITIPOBaHHOTO 3a4eTa

XapaKTepu30BaTh  XMMHYECKHE  IPOILECCHI,
Jexalmue B OCHOBE  IPOMBINUIEHHOTO
MOJIyYCHUsI CEPHOW KHUCJIOThI, aMMHaka, a
Takke c(HOPMHUPOBAHHOCTh NPEJCTABICHUH 00
OOIIMX HAyYHBIX NPHUHIHUIIAX U 3KOJIOTHYECKUX
npoOiieMax XMMHYECKOr0 IIPOU3BOCTBA

OLICHKa 110 UTOraM pabOoTHI Ha MPAKTUYECKOM 3aHATHH;
OLICHKA 10 PEe3yJIbTaTaM yCTHOI'O OIIPOCa;

OIICHKA IO Pe3yJIbTaTaM BBITIOHEHHS pedepaTa;
OLICHKA 10 PE3yJIbTAaTaM PeLIeHHUs 3a/1ad;

OIICHKA IO Pe3yJIbTaTaM TECTHPOBAHMS;

OIICHKA IO PEe3YJIbTATaM BBITOJTHCHUSI
MPaKTHKOOPUCHTHPOBAHHOTO 38 1aHHS;

OLICHKA I10 PE3YJIbTATaM BBIIOJIHEHHS 3CCE;

OLICHKA IO Pe3yJIbTaTaM BBIMOJHEHHUS PacyETHO-rpaduuecKon
paboThl;

OLICHKA IO Pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTALMH B
¢dopme audepeHIPOBaHHOTO 3aUeTa

IIPOBOJIUTH BBIYUCIICHUSI C HCITOJIB30BAaHUEM
MOHSITUSL ~«MaccoBasi JIOJisI  BEIlecTBa B
pacTBOope», OOBEMHBIX OTHOIIEHUH Tra30B
IpHU XUMHYICCKUX PCaKIIUAX, MaCcChl BEIICCTBA
wm o0bpéMa Tra3oB 1O  H3BECTHOMY
KOJIMYECTBY BeIleCTBa, Macce WU OOBEMY
OJHOTO nus3 Y4aCTBYOIOIUX B pCaKknun

OLICHKA M0 UTOraM paboThl HA IPAKTHYECKOM 3aHATHH;
OLIEHKA TI0 pe3yJIbTaTaM yCTHOTO OIpOcCa;

OIIeHKa TI0 pe3yJibTaTaM BBIIIOJHEHHA pedepara;
OLIEHKA MO pe3yIbTaTaM PEILIeHUs 3a/ay;

OIIEHKA TI0 pe3yJIbTaTaM TeCTHPOBAHMS;

OIIEHKA TI0 Pe3yJIbTaTaM BBITOITHEHHUS
MPAaKTHKOOPHEHTHPOBAHHOTO 3aaHNUS;
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BEIIECTB, TEIUIOBOro 3d¢eKrra peaknuuu Ha

OILICHKA O pe3yJibTaTaM BbIIOJIHCHUSA 3CCC;

OCHOBE  3aKOHOB  COXPaHEHUS  MAacChl | OIIEHKA 10 Pe3y/IbTaTaM BBINOJIHCHUS Pacu€THO-TpaduuecKoi

BEIIECTB, IIPEBpAIlCHHs] M COXPAHCHHs | pabOTEHI;

SHEpPruu OLICHKA I10 pe3yJIbTaTaM MPOMEIKYTOUHOH aTTeCTALNH B
hopme nuddepeHTMpPOBaHHOTO 3a4eTa

IUIAaHUPOBaTh ¥  BBIIIOJHATH  XHMHUYECKHU

9KCIEPUMEHT (paznoxenue MepoKcuaa

BOZOpONAa B INPHCYTCTBHM  KaTajau3aropa,

OTpeJieJIeHHe Cpeabl pPacTBOPOB BEIIECTB C | OLIEHKA IO UTOraM paboThl HA IPAKTHYECKOM 3aHSATHH;

MOMOIIBI0  YHHUBEPCAIBHOI'O  WHAMKATOpa, | OLEHKA IO pe3yibTaraM YCTHOTO OIpOca;

BIIUSHUC PA3TUYHBIX (PAKTOPOB HAa CKOPOCTH
XAMHYCCKON  pEeaKkIuu, peakluu HOHHOTO
0oOMcHa, KaUeCTBCHHBIC PEaKIMU Ha Cyibdar-,
KapOOHAT- H XJOPUA-aHUOHBI, HA KATHOH
aMMOHHUSI;  pEUICHHE  AKCIePUMEHTAIbHBIX
3ama4 1mo teMaMm «Mertauiel» u «HemeTamib)
B COOTBETCTBMU C MpaBUJIAMH TEXHUKH
0e30MacHOCTH TIPH OOpPAIICHUH C BEIIeCTBAMHU
u 1a00paTOPHBIM 000opynoBaHHEM,
MPEICTaBISATh pe3ynbTaThl XAMHYECKOTO
JKCcTIepuMeHTa B (opMe 3amucu ypaBHCHUH
COOTBETCTBYIOIIMX PeakUHi U GopMyInpoBaTh
BBIBOJIbI HAa OCHOBE ITHX PE3yJIbTATOB

OLICHKA M0 pe3yJIbTaTaM BBIIOJIHEHUS pedeparta;

OLICHKA M0 pe3ysIbTaTaM pelleHus 3a/ay;

OLICHKA M0 pe3yJIbTaTaM TECTHPOBAHUS;

OLICHKA M0 Pe3yIbTaTaM BBITOJHEHUS
NPaKTUKOOPUEHTHPOBAHHOTO 3aJaHUs;

OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHUS 3CCe;

OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHUS pacyéTHO-Trpaduueckon
paboTsr;

OLICHKA I10 pe3yJIbTaTaM MPOMEIKYTOUHOM aTTeCTALNH B
hopme nmudpepeHTPOBaHHOTO 3a4eTa

BJI1aAC€Th MCETOdaMHU Hay‘-IHOFO ITO3HAHUS B
Oouosioruy: HaOJIIOAEHUE U  ONHUCAHHUE
KMBBIX CHCTEM, IIPOLIECCOB U SIBJICHUIA;

OIICHKA I10 UTOTaM PabOThI Ha MPAKTHYCCKOM 3aHSITHH,;
OLIEHKA M0 pe3ysibTaTaM YCTHOTO OIpoca;
OIICHKA TI0 pe3yJibTaTaM BBIOJHCHUS pedepara;

OpraHu3aIus u MPOBEJCHUE | OICHKA M0 Pe3yJIbTaTaM PEICHHUs 3a/1a4;
OHOIOTHYECKOTO AKCIIEPUMEHTA, | OICHKA [0 Pe3yJbTaTaM TeCTHPOBAHUS;

BBIJIBI)KCHUE TUIIOTE3HI; BBISIBIICHUE | OIIEHKA O PE3yJIbTATaM BBIOJHEHHUS

3aBUCHUMOCTH  MEXIY  HMCCISAYEMBbIMH | NPAaKTHKOOPUCHTUPOBAHHOTO 33 aHHUS;

BEIIMYMHAMU, OOBSCHEHHE IIOJYUYCHHBIX | OLEHKA 0 Pe3y/IbTaTaM BBIMOIHEHUS JCCE;

pe3yJibTaTOB, HCIOJH30BAHHBIX HAYYHBIX | OIIEHKA [0 PE3yAbTAaTaM BBIIOJHEHUS pacyETHO-TpaduuecKoit
MOHSITUH, TeOopuil M 3aKOHOB; yMEHHE | paboThl;

AcjiaTtb BBIBO/JbI Ha OCHOBaHUHU OIICHKA 110 pe3yJibTaTaM HpOMe)KyTO‘IHOﬁ aTTecTalnuu B
MOJYYCHHBIX PE3YJIbTATOB dhopme nudbdepeHIMPOBaHHOTO 3a4eTa

OPpUMCHATH TIOJIYYCHHBIC 3HaAHU JJ151 OILICHKAa I10 uToram pa6OTI)I Ha MPaKTUYCCKOM 3aHATUH,

00BsICHEHHUsT OMOJIOTUYSCKHUX MPOIECCOB H
SIBI€HUM, s NOPUHITUS NOPAKTUYECKUX

pelieHuii B IIOBCEAHEBHOM JKU3HU C
[eJbio oOecriedeHus! 0€30ITaCHOCTH CBOETro
3I0pPOBbSI WU 3JI0POBbsI  OKPY’KaIOIHUX

JIoeH, COONIOIEHUsT HOPM TI'PaMOTHOTO
MOBEACHUSI B OKpYXKarlleil OpUpOIHON
cpene; IIOHUMaHHe HEOOXOIMMOCTH
HCIIOJb30BAHUS JOCTUKEHUN COBPEMEHHOU
ounosoruu u OHMOTEXHOJIOr Uit It
palOHAJbHOI'O NPUPOAONOJIb30BAHUS

OIICHKA IO Pe3yJIbTaTaM YCTHOTO OTPOCa;
OIICHKA IO Pe3yJIbTaTaM BBITIONHEHHS pedepaTa;

OIICHKA IO Pe3yJIbTaTaM PEIICHHUS 3a/1a4;

OIIEHKA IO PE3YIIbTaTaM TECTHPOBAHMUS;

OIIEHKA IO PE3YIILTATaM BBITOJHEHHUS
MPaKTHKOOPUEHTHPOBAHHOTO 33 aH¥S;

OIIEHKA IO PE3YJILTATaM BBITIOJIHEHHS 3CCE;

OIIEHKA IO PE3YJILTATaM BBIMOJHEHHUS PACUETHO-TpadhUueCcKOM
paboThl;

OIICHKA IO Pe3yNIbTaTaM MPOMEKYTOUHOM aTTECTAINH B
dhopme nuddepeHIMPOBaHHOTO 3aUeTa

peuiartrb OJIEMCHTAapPHBIC
TCHCTHUYCCKHUC 3aJgauunu HaA MOHO- "
,HI/IFI/I6pI/I,HHOC CKpeuinBaHUC,

CILIEIJIEHHOE HacJIeJOBaHHUE; COCTaBIATH
CXE€Mbl MOHOTHOPHIHOIO CKpPEUIMBaHUS
st MpeJICKa3aHusl HacJIeJOBaHUs
MIPU3HAKOB y OpraHu3sMoB (Y44);

OLIEHKA M0 UTOraM paboThl HA IPAKTHYECKOM 3aHSATHH;
OLIEHKa T0 pe3ysIbTaTaM YCTHOIO OIpOCa;

OLIEHKa M0 pe3ysIbTaTaM BBINOJHEHUs pedepara;
OLIEHKa M0 pe3ysIbTaTaM pelleHus 3a/ay;

OLIEHKA M0 pe3yIbTaTaM TECTUPOBAHUSI,

OIICHKA TIO Pe3yJIbTaTaM BBITOTHECHUS
MPaKTUKOOPHEHTHPOBAHHOTO 3a1aHNS;

OIICHKA TI0 Pe3yJIbTaTaM BBIITOJIHEHHUS ICCE;

OIICHKA TI0 Pe3yJIbTaTaM BBIITOIHEHUS PACYETHO-TPAPUIECKOM
paboThl;

OLIeHKa M0 pe3yJIbTaTaM MPOMEKYTOHUHON aTTeCTalluK B
dbopme muddhepeHIMpOBaHHOTO 3aUeTa

BBIIIOJIHATH smabopaTopHBIe u
MIPaKTUIECKHE paboTe, cobOmoaaTh
npaBuiaa mnpu padoTre ¢ ydeOHBIM |
J1a00OpPaTOPHBEIM 00OPYIOBAaHUEM

OIICHKA I10 UTOTaM pabOThI Ha MPAKTHYESCKOM 3aHSATHH;
OLIEHKA M0 pe3yJibTaTaM YCTHOTO OIpoca;

OIICHKA I10 pe3yJibTaTaM BBITOJHCHHS pedepara;
OLIEHKA M0 pe3yJIbTaTaM pelleHus 3a/1ay;
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OIIEHKA M0 pe3yIbTaTaM TECTUPOBAHUS,
OLICHKA M0 Pe3yJIbTaTaM BBITOJHEHUS
MPaKTHKOOPUEHTUPOBAHHOTO 33/[aHUsL;

OLICHKA M0 Pe3yJIbTaTaM BBIMOJHEHHUS ICCE;

OLICHKA M0 Pe3yJIbTaTaM BBIMOIHEHUS PaCYETHO-rpapUIeCKOi
paboTsr;

OLICHKA [0 pe3yJIbTaTaM MPOMEKYTOUHON aTTeCTAlUH B
dhopme nuddepeHIMPOBaHHOTO 3aUeTa

KPUTHUUYECKU OILICHUBATh u
UHTEPIPETUPOBATH nH(popMaILmo
OUOJIOTUYECKOr 0 coneprkaHus,

BKJIFOYAIONIYIO TCEBAOHAYYHBIC 3HAHUS W3
paznuuHBIX uctouyHMKOB (CMMU, mHaywdHO-
MOTYJISIPHBIES MaTepuabl); STHYECKHUE
acIieKThl COBPEMEHHBIX HCCIICJOBaHUN B
OMOJIOTMH, MEAHUIIMHE, OMOTEXHOJIOI NN

OLIEHKA 0 UTOraM paboThl HA IPAKTHYECKOM 3aHATHH;
OLICHKA M0 pe3ysIbTaTaM YCTHOTO OIpOCa;

OLICHKA M0 pe3ysIbTaTaM BBINOJHEHUS pedepara;
OLICHKA M0 pe3ysIbTaTaM pelleHus 3a/ay;

OLICHKA M0 pe3yJIbTaTaM TECTHPOBAHUS;

OLICHKA M0 Pe3yIbTaTaM BBITOJHEHUS
NPaKTUKOOPUEHTHPOBAHHOTO 3aJaHUs;

OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHUS 3CCe;

OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHUS pacyéTHO-Tpaduueckon
paboTsr;

OLICHKA I10 pe3yJIbTaTaM MPOMEIKYTOUHOM aTTeCTALNH B
dhopme nmuddepeHITPOBaHHOTO 3a4eTa

KPUTUYCCKH OIICHUBAaTh nu
UHTEPHPETUPOBATH nH(popMaLnIO
OHMOJIOTHYECKOTO coJiepKaHMUs,

BKJIFOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS U3
paznuuHBIX ucTouyHMKOB (CMMU, mHaydHO-
MOMYJISIPHBIE ~ MaTepHaibl);  J3THYECKHE
acIleKThl COBPEMEHHBIX HCCIIEJOBAaHUM B
Ononornu, MegUIUHE, OMOTEXHOJOTHUH

OLICHKA I10 UTOTaM paboThl HA MPAKTHYECKOM 3aHATHY;
OLICHKA I10 pe3yJIbTaTaM yCTHOTO OIpOCa;

OLIEHKa M0 pe3ysIbTaTaM BBIIOJHEHUs pedepara;
OLICHKA I10 pe3yJIbTaTaM PEeIICHUs 3a1a4;

OLICHKA M0 pe3ysIbTaTaM TECTHPOBAHUS;

OLIEHKA MO pe3yJIbTaTaM BBIITOJHEHUS
NPaKTUKOOPUECHTHPOBAHHOTO 3aJaHUs;

OLICHKA IO Pe3yJIbTaTaM BBIIOIHEHUS 3CCE;

OLICHKA IO pe3yJIbTaTaM BBINIOJHEHUS PacyETHO-Trpaduueckon
paboTHr;

OLICHKA IO Pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTallHH B
dhopme nmuddepeHTPOBaHHOTO 3a4eTa

co3agaBaThb COOCTBEHHLIE MHUCHMEHHEIE H

OLICHKA 10 UTOraM PabOThl HA MPAKTHYSCKOM 3aHSITHH;
OLIEHKA M0 pe3yibTaTaM YCTHOTO OIpOca;

OIICHKA T10 pe3yJibTaTaM BBITOJHCHUS pedepara;
OLIeHKa M0 pe3ysIbTaTaM pelleHus 3a/ay;

YCTHBIE cooOmieHus, o0o06mIas | omeHKa 10 pe3ylbTaTaM TeCTUPOBAHHUS;
OHOJIOTHYECKYIO uH(pOpMaALUIO M3 | OILIEHKA IO Pe3yJbTaTaM BBIIOJIHEHUS
HECKOJIbKHX HWCTOYHHKOB, rpaMOTHO | NPaKTHKOOPHUEHTUPOBAHHOTO 3aIaHUsL;
HCIIOJIb30BaTh MMOHATUWHBIN anmapar | OLICHKa IO Pe3y/IbTaTaM BBINOJIHEHHUS JCce;
Ouoyioruun OLICHKA I10 pe3yJIbTaTaM BBINOJHEHUS PAacyETHO-rpaduueckon
paboTHI;
OLICHKA IO pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTaLMH B
dhopme muddepeHITIPOBaHHOTO 3a4eTa
OLICHKA 10 UTOraM paboThl HA MPAKTHYECKOM 3aHATHY;
OLIEHKA I10 pe3yJIbTaTaM yCTHOTO OIPOCa;
OLIeHKa M0 pe3ysibTaTaM BBINOJHEHUs pedepara;
OLICHKA 110 pe3yJIbTaTaM PEeIICHUs 3a1a4;
pemiath 3JeMEHTapHble OHOJIOTMYECKHE | OleHKa [0 Pe3yJbTaTaM TeCTHPOBAHNS;
3ala4d, COCTaBIATh CXEMBbl IEpeHOCa | OLEHKA IO pe3yibTaTaM BBIIOIHEHUS

BEIIIECTB U DHEPTrUH B HDKOCHCTEeMax (IICITH
TTATAHU)

MPaKTHKOOPUCHTHPOBAHHOTO 38 1aHHS;
OLICHKA I10 PE3YJIbTATaM BBIIOJIHEHHS 3CCE;

OLICHKA IO Pe3yJIbTaTaM BBIMOJHEHHUS PacyETHO-rpaduuecKon
paboThl;

OLICHKA IO Pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTALMH B
¢dopme audepeHIPOBaHHOTO 3aUeTa

KPUTHYECKH OLICHUBATh "u
HHTEPIPETUPOBATH nH(}pOopMaILHIO
OMOJIOTHUYECKOTO coneprKaHUs,

BKJIFOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS M3
pasnuuHBIX ucTouyHMKOB (CMMU, HaywHO-
MIOITyJISIpHBIE MaTepHuaibl); paccCMaTpUBaTh
rao0ajdbHBIE  3KOJIOTHYECKHE MNpoOJIeMbl

OLICHKA M0 UTOraM paboThl HA IPAKTHYECKOM 3aHATHH;
OLIEHKA TI0 pe3yJIbTaTaM yCTHOTO OIpOcCa;

OIIeHKa TI0 pe3yJibTaTaM BBIIIOJHEHHA pedepara;
OLIEHKA MO pe3yIbTaTaM PEILIeHUs 3a/ay;

OIIEHKA TI0 pe3yJIbTaTaM TeCTUPOBAHHUS;

OIIEHKA TI0 Pe3yJIbTaTaM BBITOITHEHHUS
MPAaKTHKOOPHEHTHPOBAHHOTO 3aJJaHNS;
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COBPEMEHHOCTH, ¢popmuposath 110 | OICHKA 10 PE3yJIbTaTaM BBIIOJIHEHHMS 3CCE;
OTHOLICHHUIO K  HHUM COOCTBEHHYIO | OLCHKa IO pe3yJbTaTaM BBIIOJIHEHHS pac4ETHO-TpadUIecKoi
TTO3UITHIO paboTHI;
OLICHKA I10 pe3yJIbTaTaM MPOMEIKYTOUHOH aTTeCTALNH B
thopme nudepeHTpoBaHHOTO 3a4eTa
3HaHuA
OLICHKA I10 UTOraM paboThl HA MPAKTHYECKOM 3aHATHY;
OLICHKA I10 pe3yJIbTaTaM yCTHOTO OIPOCa;
rpaHULEI IpUMEHEHUS W3yYEeHHBIX | OLICHKA IO pe3yJIbTaTaM BBIOIHEHUS pedepaTa;
(puznyecknx wMopeneii: MarepUalibHas | OLEHKa 110 pe3ysbTaTaM pelIeHHs 3a1a4;

TOUKa, MHEpIHaIbHAasi CHUCTeMa OTCYETa,
a0CcomroTHO TBEPOOE TEJO, HIACATBLHBIN
ras; MOJEJIU CTPOEHHUs Ta30B, KUAKOCTEH
" TBEPABIX Te, TOYCYUHBIA
JIEKTPUYECKUN 3apsii 0OpU PEIISHUU
pu3umgecknx 3angayq

OLICHKA M0 pe3ysIbTaTaM TECTHPOBAHUS;
OLICHKA M0 Pe3yIbTaTaM BBITOJHEHUS
MPaKTHKOOPUEHTUPOBAHHOTO 3aaHMUsL;

OLICHKA M0 Pe3yJIbTaTaM BBIIIOJIHEHHUS ICCE;

OLICHKA M0 pe3yJIbTaTaM BBIIOJHEHUS PacYETHO-TpapHIeCKOM
paboTsr;

OLICHKA I10 pe3yJIbTaTaM MPOMEIKYTOUHOH aTTeCTALNH B
tdhopme nuddepeHTpoBaHHOTO 3a4eTa

¢m3mueckne sBneHUsT (IIPOIIECCHI) U
OOBSICHATE WX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETHIECKOMI
TEOpUHU CTPOCHUA BelleCcTBa u
SIEKTPOJAMHAMUKU: PaBHO MEpHOE WU
PaBHOYCKOPEHHOE NPsAMOJIMHEMHOE
ABU)KEHHE, CBOOOIHOE TIajJieHHue Tell,
ABMOKEHHUE II0 OKPYXKHOCTH, HHEPIUA,
B3aNMOJICHCTBHUE TeJ; auddy3us,
OpoyHOBCKOE JIBIDKEHUE, CTpOCHHE
)KHUAKOCTEH W TBEPABIX TEJI, U3MEHEHUE
o6bpEMma TEN npu HarpeBaHUH
(oxnmaXkaeHuM), TEIUIOBOE paBHOBECHE,
HCTIapeHHne, KOHACHCAlus, IUIaBJICHUE,
KpUCTAJUIN3alusl, KHUIICHWE, BIIAXXHOCTH
BO34yXa, MOBBIINICHUE JaBJICHUS ra3da npHu
€ro HarpeBaHWHU B 3aKpPBITOM COCYJeE,
CBsA3b MCXKAY MNapaMeTpaMMu COCTOAHUS
rasa B M30Ipolleccax; IJISKTPHU3aILHs Tel,
B3aUMOJICHCTBHUE 3apsI0B

OLICHKA 0 UTOraM paboThl HA MPAKTUYECKOM 3aHATHH;
OLICHKA IO Pe3yJIbTaTaM YCTHOTO OTPOCa;

OIICHKA IO Pe3yJIbTaTaM BBITIONHEHUS pedepaTa;
OLICHKA IO Pe3yJIbTaTaM PEIICHHUS 3a/1a4;

OLICHKA IO Pe3yJIbTaTaM TECTHPOBAHMS;

OLICHKA M0 Pe3yJIbTaTaM BBIMOJTHEHUS
MPAaKTUKOOPUEHTUPOBAHHOTO 33 aHUS;

OLICHKA M0 Pe3yIbTaTaM BBIMOJHEHHUS ICCE;

OLICHKA M0 PEe3yJIbTaTaM BBIMOIHEHUS PACUETHO-rpapUIECKOM
paboTHI;

OLICHKA [0 Pe3yIbTaTaM MPOMEKYTOUHON aTTECTALUH B
dhopme mudhepeHIMPOBaHHOTO 3a4eTa

ONHMCaHUE MEXaHUYEeCKOTro JBUXEHUS,
UCHOIB3Ys dusznyueckue BEJIUYUHBI:
KOOpauHara, nyTh, nepeMelieHue,

CKOpPOCTb, YCKOpPCHHE, Macca Tcjia, CHuJjia,
HUMITYJIBC Te&JIa, KHHETHUYCCKAasA HSHCPIrusi,
IIOTCHOHAJIbHAasA JSHCPIrus, MCEXaHHUYCCKast
pa60Ta, MEXaHHn4YeCKass MOIIIHOCTBb; IIpPpHU

OIICHKA I10 UTOram pa60T1>1 Ha MPaKTUYCCKOM 3aHATUH,
OILICHKA 1O pe3yJibTaTaM YCTHOT'O OIIpOCa;

OILICHKA IO pe3yJibTaTaM BbIIIOJIHCHUSA peq)epaTa;
OILICHKA 10 pe3yJibTaTaM PEUICHUS 3a1a4;

OILICHKA 110 pe3yJibTaTaM TECTUPOBAHUS;

OILICHKA IO pe3yJibTaTaM BbIIIOJIHCHUSA
MNPAKTUKOOPHUCHTUPOBAHHOI'O 3aJaHUS;

OMHCaHUU MMPaBUIBHO TPaKTOBATh
o OLIEHKa MO pe3yJIbTaTaM BBIIIOJIHEHUS ICCE;
(puznyeckuii  CMBICIT  HMCIIOJIB3YEMBbIX . .
OLIEHKA M0 pe3yJIbTaTaM BBINOJHEHUs PacYETHO-rpadUIeCKOi
BEIIMYHH, UX OOO3HAYCHHsS U CIUHUIIBI, AGOTLL:
HaXOJgUTh hopmynsl, CBSI3BIBAIOIIINE p ’ o
OLIEHKa M0 pe3yJIbTaTaM IIPOMEKYTOUHOU aTTeCTaluH B
JaHHYIO  (QU3UYECKYIO  BEJHYHUHY  C
hopme nuddepeHIMPOBaHHOTO 3aUeTa
JPYTHUMHU BEIUYUHAMH
OMHCaHUE MEXaHUYECKOTO [BHIKCHHUS, | OIEHKA IO UTOraM paboThl HA MPAKTHIECKOM 3aHSTHU;
HUCHOJIB3YSI (pu3myeckre  BEJIMYHUHBI: | OLCHKA MO pe3ylbTaTaM yCTHOIO OMPOCa;
KOOpAHWHATA, nyTh, epeMel[eHHe, | OLCHKA M0 pe3ysibTaTaM BBIONHEHHS pedepaTa;

CKOPOCTb, YCKOPEHHUE, Macca Tejla, Cuia,
UMILYJIBC Te€ja, KUHETHU4YEeCKas 3JHeprus,
NOTEHUHAJIbHAsl 3HEPrusl, MEXaHU4YeCKas
paboTra, MexaHW4YecKass MOIIHOCTBH; HOpH
OIIMCAaHUU IPaBUIILHO TPAKTOBATh
du3nueckuii CMBICJII HCHOJb3YEMBIX
BEJIMYWH, WX OOO3HAYEHHUs U CEIWHHUIIBI,
HaxoJuTh opmynsl, CBSI3bIBAIOIINE
JAaHHYI0  (QU3NYECKYIO0 BEJIHYHHY C

OLIEHKA TI0 pe3yJIbTaTaM pelIeHUs 3a/1a4;
OLIEHKA TI0 pe3yJIbTaTaM TeCTUPOBAHHUS;

OLIEHKA TI0 pPe3yJIbTaTaM BBIOJIHEHUS
MPaKTUKOOPUEHTUPOBAHHOIO 3aJaHNUS;

OIIEHKA TI0 Pe3yJIbTaTaM BBIITOJHEHHS ICCE;

OIIEHKA TI0 Pe3yJIbTaTaM BBITOTHEHHS PACYETHO-TpapUIECKON
paboTsr;

OIIEHKA TI0 pe3yJIbTaTaM IMPOMEXYTOYHOH aTTeCTaIllH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa
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APYIruMH BCIIMYHMHAMU

OIMMCAaHMUEC N3YUYCHHBIX TCIIJIOBBIX CBOWCTB
TCJII MW TCIIJIOBBIX }IBHGHI/II;'I, HUCITIOJIB3YyA
(I)I/I3I/I‘-ICCKI/IC BCIIMYHMHBI. OABJICHHEC Trasa,

OIICHKA IO UTOraM pa6OTBI Ha IMPAKTUICCKOM 3aHATHH,

TeMIiepaTrypa, CpengHssI KHHETHYECKasl | OIEHKa [0 Pe3yabTaTaM YCTHOTO OIpoca;

SHEPIrus Xa0THIECKOTO JBVOKCHUS | OLEHKA O pe3yIbTaTaM BBINOJIHEHUS pedeparta;

MOJIEKYJI, CPETHEKBAaApaTUIHAsI CKOPOCTH | OLIEHKA O pe3yIbTaTaM pPEIICHUs 3a1a4;

MOJIEKY, KOJINYECTBO TETUIOTHI, | OIIEHKA IO PE3yIbTaTaM TECTHPOBAHNS;

BHYTPEHHSIsI JHeprusi, paboTa rasa, | OLEHKa 0 pe3yIbTaTaM BbINOJHEHHS

KO3 (GUIHEHT  II0JIE3HOrO  JASHCTBUSI | NPaKTHKOOPUEHTUPOBAHHOTO 3aaHMUsL;

TEIUIOBOTO JBUTraTeJIsI; IIPU OIMCAHUU | OLEHKA MO Pe3yJbTaTaM BBIIOJIHEHUS ICCE;

MPaBUIJILHO TPaKTOBaTh (pr3nyeckuii | orneHka 1o pe3ysibTaTaM BBINOJIHEHHS pacu€THO-Tpaduueckont

CMBICI  HCIIOJIB3YEMBIX BEJIMYHUH, WX | paboThl;

o003HaYeHUs] MW CAWHUIBI, HaXOJIMUTH | OLIEHKA MO pe3yIbTaTaM MPOMEXYTOYHOU aTTeCTalluH B

popmyel, CBSI3BIBAIOIINC HNaHHyIo | ¢hopme muddepeHIIPOBaHHOTO 3a4eTa

(pnznyeckyro BeIMUMHY C OPYTUMH

BEJIMYHHAM

ONHCAaHUE W3YYCHHBIX DJJIEKTPHUUECKHUX

CBONHCTE BCH.IZCTB& " aneKTp maeckux | OUCHKa TIO HTOTaM paboTHI HAa MPAKTUIECKOM 3aHATHH;

P (mpo1teccos) le Honnays | CUCHKA IO PE3yIbTaTaM yCTHOTO onpoca;

p ’ Y| onenxa no pe3ynbTaTaM BHIIIOJTHEHUS pedepara;

(pn3nyeckre BEIHMUYMHBI: SJIEKTPUICCKHUI ;

saps S HEKTPHIECKOE Hoste. | CUCHKA IO PE3YIIbTATAM PEIICHHUS 3a/1a1;

Han H’)KéHHOCTI) oSt HOTCHHI/IaJ'I’ OIICHKA 10 Pe3yJbTaTaM TECTUPOBAHUS;

P > ’ | omneHka mo pe3yJabTaTaM BBITOJIHEHUS

PasHOCTH MOTCHLMAIOB; HPH OMUCAHUM | o o o OrO SaAHMs:

IpaBUJIbHO  TPaKTOBAaTh puznuecknii p p P A ’

CMBICH  HCHOMB3VeMEIX  Benmaun.  ux | CUCHKa 10 PE3YIbTaTaM BBINOIHEHUS CCe;

Y ? OLIEHKA M0 pe3ysIbTaTaM BBINOJHEHUs PacYETHO-rpadUIeCKOM

o0O3HaUeHUsI W EOUHHUIBI; yKa3bIBaTh )

dbopmytsl CBSI3BIBAIOIIINE JTaHHYIO pado1;

®H3I/IquI<’y}o BeMUMHY  ©  APYTHMH OLICHKA IO pe3yIbTaTaM MPOMEXYTOUHON aTTECTANH B
opMme A GepeHIITPOBAHHOTO 3a4eTa

BEJINMYHHAMU bopme muppepermmp

(pnznyeckme mpoueccel W SIBIICHUS,

HWCTIONB30BaTh (PU3HUYECKHE 3aKOHBI |

IPUHIINTII: 3aKOH BCEMHUPHOTO

TsaroreHus, I, II u III 3akonsl HeroToHa

> . | oleHka mo uToram paboThl Ha MPAKTHICCKOM 3aHSITHH;
3aKOH COXpaHCHUA MECXaHHNYCCKOU

SHEpPruH, 3aKOH COXpPaHEHUsS HUMIyJbCa,
OPUHIUI CYNEPHO3UIINH CHUJ, TIPUHIUAI
paBHONpaBUsI HMHEPIHUAIBHBIX CHCTEM
oTCcuéra; MOJIEKYJISIPHO-KUHETUIECKY O
TEOPHUIO CTPOCHHUsSI BEIIEeCTBa, TIa30BbIC
3aKOHBI, CBSI3b CpEIHEW KWHETHYECKOM
SHEPIUM TEIJIOBOTO JBHXKEHUSI MOJIEKYJI C
aOCOIFOTHOW  TeMmeparypoil, HepBBIHA
3aKOH TEPMOIVHAMHUKH; 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsja,
3akoH Kysona; mpm »TOM pa3nuydarh
CIIOBECHYI0 (OPMYIHUPOBKY 3aKOHA, €TO
MaTeMaTHYEeCKOe BBIPAXXCHHE UM YCIJIOBHS
(rpanuubl, 061aCTH) IPUMEHUMOCTH

OLICHKA IO Pe3yJIbTaTaM YCTHOTO OTPOCa;

OIICHKA IO Pe3yJIbTaTaM BBITIONHEHHS pedepaTa;
OIICHKA IO Pe3yJIbTaTaM PEIICHHUS 3a/1a4;

OIICHKA IO PEe3yJIbTaTaM TECTHPOBAHMS;

OIIEHKA M0 Pe3yJIbTaTaM BBIIOJHEHUS
MPAaKTUKOOPUEHTUPOBAHHOTO 3aaHUS;

OIIEHKA [0 Pe3yIbTaTaM BBIMOJIHEHHUS ICCE;

OLIEHKA M0 PE3yJIbTAaTaM BBIMOIHEHUS PACUETHO-rpapUIECKOM
paboTHI;

OLIEHKA [0 Pe3yIbTaTaM MPOMEKYTOUHON aTTECTAIUH B
dhopme nuddepeHIMPOBaHHOTO 3aUeTa

TpaHUILBI MPpUMEHEHMUsI
pusumueckux MoOJieJIe: TOYCYHBIHN
JIEKTPUYECKUH  3apsig, JIyd  CBeTa,
TOUYEYHBI HMCTOYHUK CBeTa, sJAepHas
MoOJeJb aToMa, HYKJIOHHasi MOoJAejb
aTOMHOTO siapa npu penreHuun

dusnueckux 3amaq

HN3YyYCHHBIX

OIIeHKa II0 UTOraM paboTHI Ha MPAaKTHYECKOM 3aHATHUH;
OIIeHKa TI0 pe3yJIbTaTaM yCTHOTO OIPOCa;

OLICHKA M0 pe3ysIbTaTaM BBINIOJHEHUS pedepara;
OLIEHKA TI0 pe3yJIbTaTaM pelIeHUs 3a/1a4;

OLIEHKA TI0 pe3yJIbTaTaM TeCTUPOBAHHUS;

OLIEHKA TI0 pe3yJIbTaTaM BBIOJIHEHUS
MPaKTUKOOPUEHTUPOBAHHOIO 3aJaHNUS;

OLIEHKA TI0 Pe3yJIbTaTaM BBIIOJIHEHHUS ICCE;

OIIEHKA TI0 Pe3yJIbTaTaM BBITOTHEHHS PAcYETHO-TpapUIECKON
paboTsr;

OIIEHKA TI0 pe3yJIbTaTaM IMPOMEXYTOYHOH aTTeCTaIllH B
dhopme muddhepeHIMPOBAaHHOTO 3aUeTa

¢pu3nueckue
OOBSICHATH

ABJICHUSA
nux Ha

(tipouiecchi) w
OCHOBE 3aKOHOB

OLIEHKA 10 UTOraM paboThl HA MPAKTHYECKOM 3aHITHH;
OIICHKA IO PEe3yJIbTATaM YCTHOTO OTIPOCa,;
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SJICKTPOANHAMUKU U KBaHTOBOI (1)I/I3I/IKI/II

3JIEKTPUYCCKas HPOBOIUMOCTD,
TEMIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE OEUCTBUS TOKa,
B3aMMOJIENCTBUE MarHuToOB,

SJISKTPOMArHUTHAasT MHAYKOUs, OeHCTBHE
MarfuTHOT'O MOJIsI Ha IIPOBOIHHUK C TOKOM
u JBWOKY LI CSI 3apsm,
3JIEKTPOMAarHUTHBIE KOJICOAHUSI U BOJIHHEI,
IpPsIMOJIMHEHHOE pacipoCTpaHEeHHE CBETa,
OTpakeHHeE, IpeJoMIICHHE,
nHTepdEepeHIsI, audpakus u
MOJISIpU3anisl CBETa, HUCHEPCUsT CBETa;
(poTornexTpuaeckuii addexr
(dpoTorpdexr), CBETOBOE  JIaBIICHUE,
BO3HUKHOBEHHE JIHHEHYaTOro CHEeKTpa
aTomMa  BOJOpOZa, €CTeCTBeHHass H
HCKYCCTBCHHAsl PaAHOaKTHBHOCTH

OLIEHKA M0 Pe3yJIbTaTaM BBIMOJIHEHUS pedepara;

OIICHKA IO PEe3yJIbTaTaM PEIICHHUS 3a/1ad;

OIICHKA IO PEe3yJIbTATaM TECTHPOBAHMS;

OIICHKA IO PE3YJILTATaM BBITOJHCHHS
TPaKTHKOOPUCHTHPOBAHHOTO 38 JaHHS;

OIICHKA IO PE3YJIbTATaM BBITIOJHEHHUS 3CCE;

OIICHKA IT0 PE3YJIbTaTaM BBITIOJHEHHS PACUETHO-TpadhUuecKOi
paboThl;

OLIEHKA T10 Pe3yJIbTaTaM MPOMENKYTOUHON aTTECTAIIUH B
dhopme muddepeHIMPOBaHHOTO 3a4eTa

ONMCaHWE N3yUCHHBIX CBOWCTB BEIIECTBA
(pnexTpudeckue, MarHUTHBIE,
OIITUYECKUE, SIEKTPUYECKYIO
OPOBOJAMMOCTE PA3JIHMYHBIX Cped) U
OJIEKTPOMArHuTHBIC SIBJICHUS
(npoiutecchl), HUCHOIB3YsT  (U3NUESCKUE
BEJIMYHUHBI: J3JIEKTPUYECKUH 3apsisi, cuia
TOKa, 3JIEKTPUIECKOE HarpsHKeHHe,
3JIEKTPUIECKOE COIIPOTHUBJICHHUE,
pa3sHocTh ToTeHIIMaNOB, IJC, pabora
TOKa, MHAYKIHSI MarHATHOTO IIOJIs, CHJIa
Awmrepa, cuna JlopeHnia, HHIYKTUBHOCTH
KaTyHIKHA, DSHEPTUsl DBJIEKTPUUECKOTO |
MarHUTHOI'O TMOJIEW, HEepUoJi U YacToTa
KojicObaHuii B KoOJIeOATCIIBHOM KOHTYpE,

3apsiii W CWiia TOKa B Iporiecce
TapMOHHUYECCKHUX SJICKTPOMArHMTHBLIX
Kosiebanuii, (GOKyCHOE pacCTOsSIHUE U

OIITHYECKasl CHJIa JUH3BI; IIPU OIIMCAHUH
NpaBWJIBHO  TpPaKTOBaTh  (pHU3HUECKUit
CMBICII HCHOJIB3yeMBIX BEJHYHH, WX
o0o3HaYeHUs] W EeAWHUIIBI; YyKa3bIBaTh
bopmyisl, CBSI3BIBAIOIINE JTaHHYIO
(pnznyeckyro BeIWYHMHY C JIPYTrUMH
BEJIMYNMHAMHU

OIIeHKa I10 UTOraM paboThl Ha MPAaKTHYECKOM 3aHATHUH;
OLIEHKA TI0 Pe3yJIbTaTaM yCTHOIO OIIPOCa;

OLICHKA M0 pe3yIbTaTaM BBIIOJHEHUS pedeparta;
OLIEHKA TI0 pe3yJIbTaTaM pelICHUs 3a/1a4;

OLIEHKA TI0 pe3yJIbTaTaM TeCTUPOBAHHUS;

OLIEHKA TI0 Pe3yJIbTaTaM BBIOJIHEHHUS
MPaKTUKOOPHUEHTHUPOBAHHOIO 3aJaHNUS;

OLICHKA I10 Pe3yJIbTaTaM BBIIIOJHEHUS 3CCE;

OLIEHKA M0 pe3yJIbTaTaM BBINOJHEHUS pacyéTHO-rpadUIeCKOi
paboThl;

OLICHKA I10 Pe3yJbTaTaM IIPOMEKYTOYHOM aTTecTalluu B
dhopme nuddepeHIMPOBaHHOTO 3aUeTa

KaK OIIMChIBAaTh HU3YYCHHBIC KBAHTOBLIC
SIBJICHUSI W HOPOIIECCHI,  HCIIONB3Ys
(1)I/I3I/I‘-ICCKI/IC BCIIMYHUHBI: CKOPOCTH
OJICKTPOMArHuTHBIX BOJIH, JJIMHA BOJIHBI
U 4YacTtoTa cCBE€Ta, DHCPIrusd N HMIIYJIbBC
dborona, mepmon modypacmnaza, dHEPTrHs
CBsI3M ATOMHBIX SACpP; OPU OIMHUCAHUU

OIIeHKa T10 UTOraM paboTHI Ha MPAaKTUYECKOM 3aHATHUH;
OIIeHKa TI0 pe3yJIbTaTaM yCTHOTO OIpOca;

OLIEHKa M0 pe3ysIbTaTaM BBINOJHEHUs pedepara;
OIIEHKA TI0 pe3yJIbTaTaM peIIeHus 3a/1a4;

OIIEHKA TI0 pe3yJIbTaTaM TeCTUPOBAHHUS;

OLICHKA M0 Pe3yIbTaTaM BBITTOJHEHUS

OpaBMJIBHO  TPAaKTOBAaTh  (PUBHYCCKHUN | MPaKTUKOOPHEHTHPOBAHHOTO 3aaHUS;

CMBICI HWCIIOJIB3YyEMBIX BCEIIMYHH, UWX | OIEHKA 110 pe3ylbTaTaM BBHITIOJHEHHUS 3CCE;
O00O3HAYeHUsT W CIUHUIIBI, YKa3bIBaTh | OLICHKA IO PE3yJbTaTaM BBHIIIOJHECHUS PAacUETHO-TpaguIecKon
bopmye, CBsI3BIBAIOIIINE JaHHYEO | pabOTHI;

du3uyeckyro BEJIMYUHY C APYTUMH | OLCHKA IO pe3yabTaTaM MPOMEKYTOYHOM aTTECTAIlNU B
BEJIMYHUHAMU, BBIYHCIISATH 3HadeHue | ¢popme auddepeHIMpoBaHHOTO 3a4eTa

dusndecKkol BEIUIUHBI

(i)I/ISI/I‘-IeCKI/Ie IIpOoneCChI H ABJICHUA, OILICHKA I10 uTOoram pa60T1)1 Ha IPAKTUYCCKOM 3aHATHUH,
HUCIIOJIb30BaHue (PU3NYECKUX 3aKOHOB H | OIEHKA IO pe3ysbTaTaM yCTHOTO OIpoca;
OPUHIUIIOB: 3aKOH Owma, 3aKOHBI | OIIEHKA M0 pe3y/IbTaTaM BBITIOJHEHHS pedepara;
MOCJICAOBATEIbHOTO U  IMapajjIeIbHOTO | OIEHKA IO pe3yabTaTaM PEeHIeHHUs 3a/1a4;

COCIMHCHUS IIPOBOJAHUKOB, 3aKOH OIICHKA 110 pE€3yJjibTaTaM TECTUPOBAHUS,
Jxoynss—Jlenna, 3aKOH | OLIEHKA [0 Pe3yJIbTaTaM BBINOJIHEHUS
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3JEKTPOMAarHUTHOW  HWHIYKIWW, 3aKOH
MPSIMOJIMHEHHOTO pacIpoOCTpaHEHUs CBETa,
3aKOHBI ~ OTPaXXCHHsI  CBETa, 3aKOHEBI
MIPEIIOMIICHHUS CBeETa; ypaBHEHHE
OuHmretHa 11 poTodaddexra, 3aKOH
COXpaHEHUs] YHEPrUH, 3aKOH COXpPaHEHUs
HMITYJIbCA, 3aKOH COXpaHECHUS
IEKTPUIECKOTO 3apsija, 3aKOH
COXpaHEeHUsI MaccOBOTO quclia,
noctyinarsl bopa, 3aKoOH pagMOaKTUBHOTO
pacnana; npu 5TOM pasnuyars
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro
MaTeMaTHYECKOE BBIPAXECHHUE M YCIOBUS
(rpanuIel, 0671aCTH) TPUMEHUMOCTH

NPaKTHKOOPUEHTUPOBAHHOTO 3aaHUs;
OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHUS 3CCe;

OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHUS pacyéTHO-Tpaduueckon
paboTsr;

OLICHKA I10 pe3yJIbTaTaM IIPOMEKYTOUHOH aTTeCTALNHU B
thopme mudhepeHTpPOBaHHOTO 3a4eTa

XUMHUYECKYI0 COCTAaBJISIIOIIYK) €CTECTBEHHO-
Hay4yHOW KapTUHBl MHUpa, pOJb XUMHHM B
[IO3HAHUU SIBJICHUI TIpUPOAEI, B
(opMHpOBaHWH  MBIOUICHHUS ©  KYJIBTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW I'PaMOTHOCTH,
HEOOXOAUMOM Il PEIIeHHUS TPAKTUYECKUX
3aa4 M OKOJOIMYEeCKH  OOOCHOBaHHOTO
OTHOIIEHUSI K CBOEMY 3J0POBBIO U IPUPOJIHOMI
cpene

OLICHKA I10 UTOraM paboTHl Ha MPAKTHYECKOM 3aHATHY;
OLICHKA 110 pe3yJIbTaTaM yCTHOTO OIPOCa;

OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHNS pedepaTa;
OLICHKA I10 pe3yJIbTaTaM PEeIICHHUS 3a1a4;

OLICHKA 110 pe3yJIbTaTaM TEeCTHPOBAHMUS;

OLICHKA I10 Pe3YJIbTaTaM BBIIIOJTHEHUS
MPaKTHKOOPUEHTUPOBAHHOTO 3aaHUsL;

OLICHKA I10 pe3yJIbTaTaM BBIIOIHEHUS 3CCE;

OLIEHKA MO pe3yJIbTaTaM BBINOJHEHUs PacYETHO-TpadUIeCKOM
paboThl;

OLIEHKA M0 pe3yJIbTaTaM IMPOMEKYTOYHOU aTTeCTalluH B
dhopme nmuddepeHTpPOBaHHOTO 3a4eTa

CUCTCMY XHUMHUYCCKUX 3HaHI/II>'I, KOTOpas
BKJIIO4YAcCT: OCHOBOITOJIararmme IIOHATHUA
(XI/IMI/I‘ICCKI/Iﬁ JJIECMCHT, aTOM, DJJICKTPOHHAA
00004Ka aToMa, MOJICKYyJIa, BaJICHTHOCTD,
DJICKTPOOTPULATCIBHOCTh, XUMHUYCCKASA CBA3b,

cTpykTypHas  Qopmyna  (pa3BépHyTas W
COKpaméHHas1), MOjJb, MOJSpHas Macca,
MOJIIDHBI ~ 00BEM,  YIVIEPOJHBIA  CKEJeT,

(yHKIMOHAJIbHAS IpyNIa, paguKal, U30MepHs,
HW30MEpbl, TOMOJIOTHYECKUH psAJl, TOMOJOTH,
YTJIEBOAOPObI, KHCIOPOA- U a30TCOAEPKaIIUe
COEAMHEHNUs, MOHOMED, MOJUMEp, CTPYKTYypHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMUS);
TEOpUH W  3aKOHBI  (TEOpUS  CTPOCHHS
opranunyeckux Beuiects A M bytnepoBa, 3akoH
COXpaHECHUS Macchl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK
XUMHUH; MUPOBO33pPEHUYECKHE 3HAHUS, JIeXKaIne

OLICHKA 0 UTOraM paboThl HA MPAKTUYECKOM 3aHATHH;
OLICHKA IO Pe3yJIbTaTaM YCTHOTO OTPOCa;

OIICHKA IO Pe3yJIbTaTaM BBIMIONHEHUS pedepaTa;
OIICHKA IO Pe3yJIbTaTaM PEIICHHUS 3a/1a4;

OIICHKA IO PEe3yJIbTaTaM TECTHPOBAHMS;

OIIEHKA [0 Pe3yIbTaTaM BBIMOJHEHHUS
MPAaKTUKOOPUEHTUPOBAHHOTO 33 aHUS;

OIIEHKA [0 Pe3yIbTaTaM BBIMOJIHEHHUS ICCE;

OLIEHKA M0 PEe3yJIbTaTaM BBIMOIHEHUS PACYETHO-rpapuIecKOoi
paboTHI;

OLIEHKA [0 Pe3yIbTaTaM MPOMEKYTOUHON aTTECTAIUH B
dhopme nuddepeHIMPOBaHHOTO 3aUeTa

B OCHOBE IIOHUMAaHMS MPUYUHHOCTH U
CHCTEMHOCTH XUMHUYECKHUX SIBIICHUH,

(hakTOJIOrMUECKHE CBEJEHUSI O CBOMWCTBax,

cocTase, MIOJIy4EeHUHU u 6e3omacHOM

HCIIOB30BAHUN BAXXHEHIIUX OPraHUYECKUX

BEIIECTB B OBITY W NPAaKTHYECKOH

JICSITEIIbHOCTH Y€JIOBEKa

CHCTEMY XHUMHUYECKMX 3HAHMI, KOTOpas | OLEHKA IO UTOraM paboThl HA IPAKTHYECKOM 3aHATHH;
BKJIIOYAET: OCHOBOMNOJArarollie IOHSTHS | OLIEHKA 10 pe3ylbTaTaM YCTHOTO OIpOoca;

(XMMHYECKHH 3JIEMEHT, aTOM, U30TOI, S-, P-, | OLIEHKA O pe3ysIbTaTaM BHINOJHEHUS pedepara;
d-a5eKTpOHHBIE OpOWTaIM aTOMOB, HOH, | OLICHKA IO Pe3y/IbTaTaM peLICHHs 3a/a4;

MOJIEKYIIa, MOJb, MOJISIPHBIN 00BEM, | OLIEHKa 110 pe3yNbTaTaM TeCTUPOBAHMS;

BaJICHTHOCTb, 3JEKTPOOTPUIIATEIIFHOCTD, | OIEHKA 0 Pe3yJIbTaTaM BBIOITHEHHUS

CTENIeHb  OKHCJICHHS, XHMMHYECKas CBA3b | MPAaKTUKOOPHEHTHPOBAHHOTO 3aaHHUS;

(xoBaseHTHAaS, HNOHHAA, METaJUTMYECKasi, | OIEHKa IO Pe3ysIbTaTaM BBIITOJIHEHHS 3CCE;

BOJOPOAHAs), KPUCTAJUIMUECKas  PEemETKa, | OIEHKA IO pe3yabTaTaM BBIIOJIHEHUS pacuéTHO-TpaduaecKon
TANBl ~ XUMHYECKHX  pEeaknuid,  pacTBop, | paboOTHI;

AIEKTPOJINTEI, HE3JIEKTPOJIHTHI, | OIEHKA II0 pe3yIbTaTaM IMPOMEXYTOYHOH aTTeCTaIllH B
DIEKTPOIUTHYECKAS Jqucconuanus, | gpopme muddepeHIMpoBaHHOrO 3a4era
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OKHCJIUTEIIb,
XAMHUYECKOH peakiuu,
paBHOBECHE; TEOPUM U 3aKOHBI (Teopus
SIEKTPOITUTHICCKOH JIIMCCOIMALNH,
nepuonnueckuii 3akon JI UM Menneneesa,
3aKOH COXPaHEHWS MacChl BEIIECTB, 3aKOH
COXpaHCHHs] W TIPEBPAIICHHUS SHEPTHUU IIPH
XUMUYECKUX  peaKlHsiX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XHMHH,
MHPOBO33pPEHUYECKUE 3HAHWs, JIeKallue B
OCHOBE MMOHUMAaHHUS NPUYUHHOCTHU "
CHUCTEMHOCTH XUMHAYECKUAX SIBJICHU,
(haKTOJIOTUYECKHE CBEACHHUSI O CBOMCTBAX,
COCTaBe, MTOTy4YeHUH u 0€e301macHOM
WCITOB30BAHUHN BAXKHEUIINX HEOPTaHMYECKUX
BEILECTB B OBITY " MPaKTHIECKON
IEeATEIFHOCTH YEI0BEKA

BOCCTAaHOBUTCIIb, CKOpPOCTb

XHMHUYECCKOC

MECTO U pOjb OHOJOTHMU B CHCTEME
HAY4YHOro 3HaHUsA CCTCCTBCHHBLIX HayK, B
dbopmupoBanuu COBpPEMEHHOH
€CTECTBEHHO-HAay4YHOU KapTHUHBI MUpa U
Hay4YHOT'O MHPOBO33PEHHUs; O BKJIaAe
pocCcHUMiCKUX U 3apyOeXHBIX yUYEHBIX-
OHOJIOTOB B pa3BuUTHE ouoJioruu;
(GYyHKIIMOHAIILHONW TPAMOTHOCTU 4YeJIOBEKa
JUISL pElICHUs >KU3HEHHBIX 3ajad

OLICHKA I10 UTOTaM paboTHl Ha MPAKTHIECKOM 3aHATHY;
OLICHKA I10 pe3yJIbTaTaM yCTHOTO OIPOca;

OLICHKA IO pe3yJIbTaTaM BBIIOIHEHUS pedepaTa;
OLICHKA I10 pe3yJIbTaTaM PEeIICHUs 3a1a4;

OLICHKA MO pe3ysIbTaTaM TeCTHPOBAHUS;

OLIEHKA MO pe3yJIbTaTaM BBIITOJHEHUS
NPaKTHKOOPHUEHTUPOBAHHOTO 3aaHUsL;

OLICHKA I10 pe3yJIbTaTaM BBIIOJIHEHUS 3CCE;

OLICHKA IO pe3yJIbTaTaM BBINOHEHUS PacyETHO-Trpaduueckon
paboTHr;

OLICHKA IO Pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTALMH B
dhopme nmuddepeHTpPOBaHHOTO 3a4eTa

COACPIKAHUC OHOJIOTUYECKUX TSPMHUHOB U

OOHSATUM: KHU3Hb, KJI€TKAa, OpraHu3M;
MeTaboIu3M (oO6MeH BEIICCTB u
npeBpalieHue SHEPIUH), roMmeocras

(caMoperyJsus), ypoBHEBasi OpraHu3arus
)KUBBIX CHCTEM, CaMOBOCIIPOW3BEJICHHUE
(penpoayKIius), HaCJIEICTBEHHOCTD,
U3MEHYHUBOCTB, POCT U Pa3BUTHE

OLICHKA I10 UTOTaM paboThl HA MPAKTHYECKOM 3aHATHY;
OLICHKA IO pe3yJIbTaTaM yCTHOTO OIPOCa;

OLICHKA IO pe3yJIbTaTaM BBINOIHEHUS pedepaTa;
OLICHKA I10 pe3yJIbTaTaM PEeIICHUs 3a1a4;

OLICHKA M0 pe3ysIbTaTaM TECTHPOBAHUS;

OLIEHKA MO pe3yJIbTaTaM BBIITOJHEHUS
MPaKTHKOOPHUEHTUPOBAHHOTO 3aJaHUsL;

OLIEHKA I10 Pe3YJIbTaTaM BBIIOIHEHUS 3CCE;

OLIEHKA M0 pe3yJIbTaTaM BBINOJHEHUs PacYETHO-rpadUIeCKOi
paboTHI;

OLICHKA IO Pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTaLMH B
dhopme nmuddepeHITPOBaHHOTO 3a4eTa

Ouosyiorudeckue  Teopud  (KJIETOYHAsI,
XpOMOCOMHasI, MyTaluOHHAasI,
IIEHTpalibHasi  JAOTMa  MOJIEKYJISIDHOM
ouonorum), 3akonel (I'. Mennens, T.

Moprana, H. 1. BaBunora)mn yudeHus (0
IHeHTpax MHOTroo0pa3zust "
OPOUCXOXKIACHUSI KYJIBTYPHBIX PAaCTCHHUU
H. 1. BasuioBa), onpenensiTb I'PaHHUIIBI
UXTIPUMEHUMOCTH K XHUBBIM CHCTEMa

OLICHKA 10 UTOraM paboThl HA MPAKTHYECKOM 3aHSTHU;
OLICHKA IO pe3yJIbTaTaM yCTHOTO ONpOca;

OLICHKA IO pe3yJIbTaTaM BBINOJHEHUS pedepaTa;
OLICHKA 110 pe3yJIbTaTaM PEIICHUs 3a1a4;

OLIEHKa M0 pe3yJIbTaTaM TeCTHPOBAHUS;

OIICHKA IO PE3YJIbTATaM BBITOJTHCHUSI
MPaKTHKOOPUCHTHPOBAHHOTO 38 IaHHS;

OLICHKA I10 Pe3yJIbTaTaM BBIIOIHEHUS 3CCE;

OLIEHKA M0 pe3yJIbTaTaM BBINOJHEHUs PacYETHO-rpadUIeCKOi
paboTHI;

OLICHKA IO Pe3yJIbTaTaM MPOMEKYTOUHOH aTTeCTallMH B
¢dhopme audepeHMPOBaHHOTO 3aUeTa

CYLIECTBEHHBIE MIPpU3HAKU BHUPYCOB,
KJIETOK OpOKapUOT u 9YKapHuoT;
OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOEHHOCTH IIPOIIECCOB:

oOMeHa BENeCTB U MpPEBpaIICHUS] dSHEPTUH
B KJeTKe, ()OTOCHHTE3a, IIACTUIECKOTO U

SHEPreTHYEeCKOro oOMEHa, XEeMOCHHTE3a,
MHTO34, Mmeiio3a, OIJIOIOTBOPCHUS,
pa3sMHOXKEHHUSI, WHIWBHUIYaTBHOTO

pa3BuTHs opraHu3Ma (OHTOI'€HE3)

OLICHKA 0 UTOraM paboThl HA IPAKTHYECKOM 3aHATHH;
OLICHKA I10 Pe3yJIbTaTaM YCTHOI'O OIIPOCa;

OLICHKA IO pe3ysIbTaTaM BBINOJHEHUS pedepara;

OLICHKA I10 pe3yjbTaTaM PELICHUs 3a1ady;

OLIEHKA 110 pe3yJbTaTaM TECTUPOBAHUS;

OLICHKA 10 Pe3yJIbTaTaM BbIIIOJHEHUS
[IPAKTUKOOPUEHTUPOBAHHOIO 3a/1aHUs;

OIIEHKA 10 PE3yJIbTAaTaM BBIIIOJHEHHS ICCE;

OIIEHKA TI0 Pe3yJIbTaTaM BBIOJTHEHHS PACYETHO-TpapHUIECKON
paboThl;
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OIICHKA TI0 Pe3yJIbTaTaM IPOMEKYTOYHOH aTTeCTAINH B
dbopme muddhepeHIMPOBAaHHOTO 3aUeTa

colep)KaHHuE OHOJIOTUYECKHX TEPMHHOB U

MOHSITUH: BWUJ, MOMYJISANUs, TeHODOH]I,
SBOJIIONMS, NOBWKYyIIHE CHIB ((pakTopsl)
SBOJIFOLIUH, MPUCTIOCOOICHHOCTh
OpraHHU3MOB, BUA000pa3oBaHue,
SKOJOTHYecKue (haKTOpPhI, DKOCHUCTEMA,
MPOIYICHTHI, KOHCYMEHTBI, PEIYICHTHI,
nenu OUTAHUS, DKOJIOTMYECKasd

nupamMuga, OMoreorneHos3, ouocdepa

OIICHKA IT0 UTOTaM paboThl HA MIPAKTHIECCKOM 3aHSTHH;
OIICHKA IO PEe3yJIbTATaM YCTHOTO OTIPOCa,;

OIICHKA IO Pe3yJIbTaTaM BBITIOIHEHHS pedepaTa;
OIICHKA IT0 PEe3yJIbTaTaM PEIICHHUS 3a/1ad;

OIICHKA IT0 PEe3yJIbTATaM TECTHPOBAHMS;

OIICHKA IO PEe3YJILTATaM BBITOJHCHHS
MPAaKTUKOOPUEHTUPOBAHHOTO 33 IaHUS;

OIIEHKA M0 PE3yJIbTAaTaM BBIMOIHEHHUS ICCE;

OIIEHKA M0 PE3yJIbTAaTaM BBIMOJHEHUS PACUETHO-TpaPUIECKOM
paboThl;

OLIEHKA [0 Pe3yJIbTaTaM MPOMEKYTOUHON aTTECTAIIUH B
dhopme nuddepeHIMPOBaHHOTO 3a4eTa

OHOJIOTUYECKUE TEOPHUH (IBOITIOIIHMOHHAS

Teopuss Y. JlapBuHa, CHHTETHYECKas
TEeopHs 3BOJIIOLINN), 3aKOHBI u
3aKOHOMEPHOCTH (3aponsIeBoro
cxoactea K. M. bopa, uepenoBanHus
TJIaBHBIX HaIlpaBJICHUN u nyTeu
spomrontuu H. CeepuoBa, y4yeHHS O
ouocdepe B. . Bepuanckoro),

OonpeACIATh I'paHUIIbI UX MMPUMCHHUMOCTHU
K XXHMBBbBIM CHCTCMaM

OLICHKA 0 UTOr'aM paboThl HA MPAKTHYECKOM 3aHSTHH;
OLIEHKA TI0 pe3yJIbTaTaM yCTHOTO OIpPOCa;

OLICHKA IO pe3yIbTaTaM BBINOJIHEHUS pedepaTa;
OLIEHKA TI0 pe3yJIbTaTaM pPEIICHUs 3a/1a4;

OLIEHKA TI0 Pe3yJIbTaTaM TeCTUPOBAHHUS;

OLIEHKA TI0 pe3yJIbTaTaM BBIOJIHEHHUS
MPaKTUKOOPHUEHTHUPOBAHHOIO 3aJaHNUS;

OLICHKA I10 Pe3yJIbTaTaM BBIIIOJHEHUS 3CCE;

OLIEHKA MO pe3yJIbTaTaM BBINOJHEHUs Pac4ETHO-rpadUIeCKOM
paboThl;

OLICHKA I10 Pe3yJbTaTaM IIPOMEKYTOYHOM aTTecTalluu B
dhopme nuddepeHIMPOBaHHOTO 3a4eTa

OHOJIOTHUYECKHUE TCOpHUHn (BBOJ'IIOL[I/IOHHaSI

Teopust Y. JlapBuHa, CHHTETHYECKas
TEeopHs 3BOJIIOINN), 3aKOHBI u
3aKOHOMEPHOCTH (3aponsImeBoro
cxoactea K. M. bopa, uyepenoBaHus
TJIaBHBIX HalpaBJICHUN u nyrteu
spomrontuu H. CeepuoBa, yd4yeHHS O
ouocdepe B. . Bepuanckoro),

OonpeAcCIATh I'paHUIIbI UX NMPUMCHHUMOCTHU
K XXMBBbBIM CHCTCMaM

OIIeHKa I10 UTOraM paboTHl Ha MPAaKTHYECKOM 3aHATHH;
OLIEHKA TI0 pe3yJIbTaTaM yCTHOTO OIpPOCa;

OLICHKA M0 pe3yIbTaTaM BBIIIOJHEHUS pedepara;
OLIEHKA TI0 pe3yJIbTaTaM peIICHUs 3a/1a4;

OLIEHKA TI0 pPe3yJIbTaTaM TeCTUPOBAHHUS;

OLIEHKA TI0 pe3yJIbTaTaM BBIOJIHEHHUS
MPaKTUKOOPUEHTHUPOBAHHOIO 3aJJaHNUS;

OLICHKA I10 Pe3yJIbTaTaM BBIIIOJHEHUS 3CCE;

OLIEHKA M0 pe3ysIbTaTaM BBINOJHEHUs PacYETHO-TpapUIeCKOM
paboThl;

OLICHKA I10 Pe3yJbTaTaM IIPOMEKYTOYHOM aTTecTaluu B
hopme nudbdepeHIMPOBaHHOTO 3aUeTa

4.2. MeToanyeckue MaTepHAaJIbl, ONpe/Ie/sAIoNie MPoleaypbl OLeHUBAHUS
YPOBHH c(hpOPMHUPOBAHHOCTH 3HAHUU U YMEHUH

4.2.1. Kputepuu ouleHMBAHNUS MPAKTHYECKOH padoThI

«OT1angHO» «Xopo1o» «Y noBneTBOpUTENbHO» | «HeynoBIeTBOPUTENBHOY
Cobmonaer Cobnronaet nonHocthlo | CoOMrofaeT 4acTHIHO He cobmnronaer Bech
MIOJTHOCTBIO BECh BEChH AJITOPHUTM QITOPUTM BBITIOJTHEHUSI | QJITOPUTM BBITIOITHEHUS
aNrOpUTM BBITTOJTHEHHUST paOOTHI. paboThL. paboThI.
BbIMONMHEeHUs1 padoTel. | Cobmogaet momHOCThI0 | CoOII0aeT YaCTUYHO He cobnronmaer npasuiia
Cobmopmaer npaBHJIa TEXHUKU npaBUIa TEXHUKA TEXHHUKH 0€30TacCHOCTH.
MOJTHOCTBIO MTPaBUIIa 0e30macHoCTH. 0e30macHOCTH. He ymeer nosib3oBatbes
TEXHUKHA YMeeT nonb30BaThCs YacTu4HO ymeeT 71a60PaTOPHBIM
0e30macHoCTH. nabopaTopHBIM MI0JIb30BATHCS 000pyI0BaHHEM U
YMeer nonb30BaThCs 00opyIOBaHHEM U 71a00paTOPHBIM pEaKTHBaAMH.
nabopaTopHbIM peaKTUBaMH ¢ 00OpyZI0BaHUEM H He nmocruraer
00opyoBaHNEM U HEOOIBIINMHU peakTuBaMu MTOCTaBJIEHHBIX B paboTe
peaKTHUBaMHU. OLIMOKaMU. He nocruraer nesnei.
Hocturaer Hocturaer MOCTABJICHHBIX B paboTe He naér npaBuinbHOE
MTOCTABJICHHBIX B MOCTaBJICHHBIX B padoTe LeJIei. 000CHOBaHHE
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pabote neneii.
Jlaér npaBuibHOE
000CcHOBaHUE

MOJYYECHHBIX
pe3yIbTaTOB HA
OCHOBE 3HaHWUSI

Ha

Jlaétr obocHOBaHUE
MTOJTyYEHHBIX
PE3YJILTATOB C

TEOPHUH HEOOIBITUMHU

Lejei.

OCHOBC 3HaHUA

Jla€t obocHOBaHME

pe3yABTaTOB HA OCHOBE
3HaHUsI TEOPHU C
rpyOBIMH OIIHOKaMHU.
JlemaeT BBIBOBI C
rpyOBIMHU OIINOKAMHU.

IMOJTYYCHHBIX

pe3yIbTaTOB HA OCHOBE

He nenaet BEIBOJBI.

MOJTYYCHHBIX

3HaHHUA TCOPHHU.

TEOPHH. omrOKamHu..
Jlenaet mpaBHILHBIC JemaeT BBIBOIBI
BBIBOJIBL. HEOOJIBIINMHA
OLIMOKaMH.
4.2.2. Kputepuu olleHUBAHUSI KOHTPOJbHON PadoThI
«OTn4aHO» «X0opo1Io» «Y nopaerBoputenbHO» | «HeymoBIeTBOPUTEIHHO»
YacTtuuHo BiajeeT He Bnageer cucrtemoit

B nonnoi mepe
BJIAJICCT CUCTEMOM
HOHATHUIN JaHHOU
JOUCUUILIMHBI.
CnocobeH k
CHCTEMaTH3allNH 1
0000IICHUIO HAYIHOTO
U IPAKTUYECKOTO
MartepHaia u
KPUTHYECKH €T0
OLICHUBATh.
B nonnoi mepe
MIPUMEHSET
TEOPETUYCCKUEC 3HAHUS
JUISL peIIeHuUs
MPAKTHYECKUX 3a/1a4.
OTBeTH
chOpMyINPOBaHEI
apryMEHTUPOBAHO,
JIOTHYHO, TPAMOTHO,

€CTh BbIBO/bI, HCIIOJIBb30BaHUA
HCIOJIBb3YIOTCA MECKITPEAMETHBIX
MCKIIPECAMCTHBIC CBA3U CBsI3CH.

B ocHoBHOM Bi1azeer
CUCTEMOMU MOHATUI
JTAHHOW ITUCITUTIINHEL.

cucreMaru3anmum nu
0000IICHIIO HAYYHOTO
U MPAKTHYECKOTO
Marepuaia, Ho He
MOKET KPUTUICCKU

B HEkOTOpBIX Citydasx

SHaHHWA I peIICHUSA
MMPAKTHUYCCKHUX 3aaa4.

JIOTUYHO, I'PaMOTHO,

Crioco0eH K

€TI0 OICHUBATH.
HC MIPUMCHACT

TCOPETUYCCKHUC

OTBeETHI
c(hopMyITHPOBAHBI
apryMEHTUPOBAHO,

€CTb BbIBOJbI, 0e3

CHUCTEMOM MOHITHI
MAHHOM IHUCIMIUIMHEL
Crioco0€eH 9acTHYHO
0000111aTh HAyYHBIH U

INPHUMECHACT OTACIbHEBIC
TCOPETUUCCKUE 3HAHUA

MPaKTUYECKUX 3a7a4.
OTBETHI YaCTUYHO
c(hopMyITUPOBAHBI
apryMEHTHPOBAHO,

JIOTUYHO, TPAMOTHO, HET

MPaKTUYECKUIA
MaTepHa.

JJ1A PpEIICHUA

BBIBOJIOB.

0000ITCHIIO HAYIHOTO U

TCOPETUYCCKUE 3HAHUA

c(hopMyIpoBaHbI Oe3

HapyIICHUEM JIOTUKH,

OIIIMOKH, HET BBIBOJIOB.

MOHATUH JaHHOU
JTUCITUTIINHEL.
He cnocoben

CHUCTEMATHU3AIIH U

MPAKTHIECKOTO
Marepuaa.

He npumenser
JUISL peIeHUs
MPaKTUYECKUX 33729
OTBeETHI

apryMeHTOB, C

OMYIIEHBI TPyOBIe

4.2.3. Kpurepuu olleHUBAHUS TeCTa

«OTnuaHOY

«Xopoioy»

((Y,IlOBJ'IeTBOpI/ITeJ'IBHO »

((HeyI[OBJ'IGTBOpI/ITeJ'ILHO »

MPABIJIHHO BBIMOIHEHO
85-100 % TecToBBIX

MPABIJIHHO BBIMOIHEHO
65-84 % TecToBBIX

MPaBWIBHO BBINIOJIHEHO 50-
65 % TeCcTOBBIX 3aJJaHUH

MIPAaBHUIBHO BBHITIOJTHEHO
meHee 50 % TecTOBBIX
3aJaHuN

3aJaHuN 3aJaHUuN
4.2.4. Kputepun oueHuBanus pedepara
«OTIUIHO» «Xopomio» «Y IOBJIETBOPUTEIHHO «Hey1oBneTBOPUTEIHHOY

Pedepar sBisercs He packpsbiThl oTenbHble | Tema pacKkpbiTa 4aCTUUHO; Tema packpeiTa HE
MHPOPMATHBHBIM, BOTIPOCHI; HCTIOJIb30BaHBI HEKOTOPHIE MIOJTHOCTBIO; HE
00BEKTUBHO IepeaéT YaCTUYHO HCIOJIb30BaHbl | pE3y/bTaThl UCCIEI0BAHUMN HCIOJIb30BaHbI

pe3ynbTaThl U YCTaHOBJIEHHBIX pe3ynbTaThbl
HCCJIEIOBAaHUN 1

UCXOAHYI0 MH}popManuio, a
TaKXKe KOPPEKTHO

HCCEIOBAaHUN 1

OIICHMBACT MaTepuall,

YCTAaHOBJICHHBIX HAYYHbIX

HAy4YHBIX ()AKTOB I10
JIaHHOU TeMe,

YCTAaHOBJICHHBIX HAYYHBIX
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cojIeprKaluics B
TIEPBOMCTOYHHKE;
B MOJIHOM Mepe
HCIOJIb30BaHbl PE3YJIBTATHI
HUCCIIEIOBAHUAN U
YCTaHOBJIEHHBIX HAYYHBIX
(hakTOB IO JAHHOW TEME;
B IIOJIHOM Mepe
HCII0JIb30BaHbI
JIOTIOJIHUTEJILHBIC 3HAHHUSI;
MTOJTHOCTBIO BJIaJICET
TEMOM;
MaTepua U3JI0KeH
JIOTMYHO;
HUCTOYHUKH
MIPOLUTUPOBAHBI
IIPaBWIBHO

(haKTOB MO JAHHOW TEME;
YaCTHYHO HCITOIb30BaHbI
JIOITOJIHUTEIIbHBIE 3HAHNS,
HE BIaJeeT OTACIbLHBIMHU
BOIIPOCAaMU 1O JaHHOH
TEME;

HMHOT/IA JIOTHYHOCTD
H3II0KEHUS HapyIIaeTcs;
HE3HAUYUTEIbHBIE OIIUOKHU

B LUTUPOBAHUU

HCTIOJIb30BaHbBI
HEKOTOPEIC
JIOTIONTHUTEIbHBIC 3HAHUS;
YJACTUYHO BJIAJICCT TEMOM;
JIOTHIHOCTD
TIpocIie)XuBaeTcs c1ado;
rpyObIe ONTHOKH B
IUTHPOBAHUU UCTOYHHKOB

(haKTOB 1O JAHHOU TEME;
HE MCITOIb30BaHbI
JIOTIOJIHUTEIIbHEIE 3HAHNS,
HE BIIaJCCT TEMOM;
MaTepHal U3JI0KEeH
HEJIOTUYHO; HET IUTAT
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4.2.5. Kputepum olieHMBaHUA PACYETHO-TPAPUUECKUX PadoT

«OTanyHO» «Xopomoy «Y nosnersopurenbHo» | «HeynoBieTBOpUTEIBHO
IIpumenser Haxoaur Haxonur He 3naer HeoOxonnmeble
TEOPETUYECKUN COOTBETCTBYIOILIKE COOTBETCTBYIOIIUE pacueTHble METOJUKH U
MaTepHan s HOUCKa 3aJJaHUI0 3aJJaHUI0 PACUETHBIE (hopMyIIBI, HE MOXKET
HEOOXOIUMBIX pacyeTHbIe METOMUKH 1 | METOIUKU B (OPMYIIBL HAWTH UX B TOTOBOM
pacyeTHBIX METOUK U ¢dopmyIsl ¢ Jenaer onpeneneHHbIe TEOPETUYECKOM
tdopmy. HaBOJAIIUMHU OIIMOKY B TOHUMAaHHU MaTepHaile.
CaMOCTOSTETFHO yKa3aHUSIMH. W3MCHCHHM CUTYaIHH, Herepno mormmaet
BHUKAET B CYLIHOCTb INoHnmaer u3MeHeHUE HaxoJILeiics B OCHOBE HU3MEHEHUS B CUTYalUIo,
U3MEHEHUs! CUTyaluH, CUTYalUH, pelIeHHs 3a1a4H. HaXOAAIIYIOCA B OCHOBE

HaXOJSIIYIOCS B OCHOBE
pelieHus 3a1a4.
IIpencrasnser 3aganue
Ha ocHOBe hopmyi,
TabuL B rpadudeckon
(hopmMe caMOCTOSATENBHO
YMeeT BBIOpaTh
HYXXHBIE CTpaTeruu
BBITIOJTHEHUS
rpadu4yecKoro 3aaaHus

HaXOAIIENCS B OCHOBE
pEIICHNUS 3a/1a4H C
HABOJISIIAMH
YKa3aHUSAMH.
IIpencrasiier 3ananue
Ha OCHOBE (OpPMYII,
Ta0JUI B rpaduuecKoi
(dhopme ¢
HE3HAYUTEIEHBIMH
3aTPyIHCHUSMH
BriObupaer crparerun
BBIMOJTHCHUS
rpaduyeckoro 3a1aHus
C HE3HAUNTEILHBIMA
OIMOKaMH

[Ipencrasnser 3amanue
Ha OCHOBE (hopMyL,
TalOauIl B rpaduuecKoi
dbopme co
3HAYUTEITLHBIMU
3aTPYIHCHUSMH.
BreiGupaer crpareruu
BEITTOJTHEHHUS
rpaduyeckoro 3agaHus
CO 3HAYNTEITHHBIMA
OIIIOKAMH

peIIeHns 3a1a49u.
He ymeet npencraBiarb
3ajJ[aHKe Ha OCHOBE
(hopmyn, TabIUIL B
rpaduyeckoi popme
He moxet BEIOpaTh
HUKaKUe CTPaTEeTHu
BEITIOTHEHUS
rpaduyeckoro 3agaHus

4.2.6. Kpurepuu oueHUBaHMS JOMALIHEeH KOHTPOJIbLHOM PadoThI AJIs1 3204HOM
¢hopmbI 00yUeHUs

«OTINYHO»

«Xopoiio»

«Y,Z[OBJ'IGTBOpI/ITGJ'ILHO»

«HeynoBneTBopuTeIbHO»

B noniHO# Mepe BiiajieeT
CHCTEMOM ITOHATHI
JMAHHOM TUCITUIUINHEL
Crioco0€eH K
CHCTEMAaTH3allNI 1
0000IIEHIIO HAYYHOTO
Y TIPAKTUYECKOTO
Marepuaia u
KPUTHYECKH €TI0
OIICHUBATE.

B nonnoit mepe
MPUMEHSET
TEOPETUYECKUE 3HAHUS
JUTSI pEIICHUS
MPAKTHYECKUX 3a]1a4.
OTBeTHI
chOopMyIUPOBaHbI
apryMEHTHPOBAHO,
JIOTUYHO, IPaMOTHO,
€CTh BHIBOJIBI,
HCIIONIB3YIOTCS
MEXIPEAMETHBIC CBS3H

B ocHOBHOM BIIajgcer
CHCTEMOW MOHATHI
JAHHOHN TMCIMILIAHBI.
Cnoco0OeH K
CUCTEMAaTHU3aLKU U
0000IIIEHHUIO HAYYHOTO
U TIPAKTHYECKOTO
MaTepuaia, HO He
MOXKET KPUTUYECKU
€ro OICHUBATb.

B HEKOTOPBIX Caydasx
HE TIPUMEHSIET
TEOPETHUUCCKUE 3HAHUS
JUTSL PETICHUS
MPAaKTUYECKUX 3a/1a4.
OTBeThI
chopMyIHpPOBaHbI
apryMeHTHPOBAaHO,
JIOTUYHO, IPaMOTHO,
€CTh BBIBOJBI, 0€3
HCIIOJIb30BaHUS
MEXKITPEMETHBIX
CBsI3EH.

YacTUYHO BJIaJIEET
CUCTEMOM TTOHATHI
AHHOW TUCITUIIINHEL
Crioco0€eH YacTUYHO
000011aTh HAYYIHBIN U
MPaKTUUECKUN
Matepua.
MIPUMEHSET OT/ICTbHBIC
TEOPETUUCCKUE 3HAHUS
JUTSL PEIICHUS
MIPAKTUYECKUX 3a/1a4.
OTBETHI YaCTUIHO
chopMyITHPOBaHbBI
apryMEeHTUPOBAHO,
JIOTHYHO, TPaMOTHO,
HET BLIBOJIOB.

He Biageer cucremoit
MOHATHH JaHHOU
JACITUIIIHHEI.

He crioco0OeH k
CHCTEMaTHU3aLNH U
00001IeHIIO HAYYHOTO U
MPAKTHIECKOTO
MarepHaa.

He npumensier
TEOPETUUCCKUE 3HAHUS
IS peIIeHUs
MPAKTHUYECKUX 33144
OTBeTHI
cthopmynpoBaHbl 6e3
apryMEHTOB, C
HapYyIICHUEM JIOTHKH,
JTOTTYIICHEI TPyObIe
OIIIMOKH, HET BHIBOJIOB.
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4.2.7. Kputepun olleHMBAHHUSA CAMOCTOSATEIbHOMH PadoThl 00y4Yaromuxcs

«OTINYHO»

«Xopoo»

«yILOBJ'IeTBOpI/ITeJ'H)HO»

<(HGYILOBJ'I€TBOpI/ITGJ'II)HO)>

Y4eOHblil MaTepran
OCBOEH B IOJIHOM Mepe;
ITonnocThO
c(hopMHPOBAaHO YMEHHE
WCTIOJTB30BaTh
TEOPETUICCKUE 3HAHUS
NPH BBIMOJHEHUH
MPaKTUYECKUX 3a71a4;
[TonnocTterO
c(hOpMHUPOBaHBI
o0mieyueOHbIC YMEHHUS;
OTBET MOJIHOCTHIO
000CHOBaH U
OTJINYACTCS YETKOCTHIO
U3JI0KEHUS;
MaTepuai MOJTHOCTHIO

VY4eOHbIi MaTepHran
OCBOEH JIOCTaTOYHO,
UMEIOTCST HEOOJTBIIINE
MpOOEIIbl B 3HAHUSX;
B JIOCTaTOYHOU Mepe
chopMupoBaHO
YMEHHE UCTIOIh30BaTh
TEOpETHYECKNE 3HAHUS
IIPH BBITIOJTHEHUN
MIPaKTUYECKUX 33134,
B 3HauurtenpHOM
CTETIeHH
c(hOpMHUPOBaHBI
o0miey4eOHbIC
YMEHUS,;
OTBET B IOCTATOYHOMI

VYuebHblif MaTepuat
OCBOEH YaCTHYHO,
HUMEIOTCS
CYIIECTBEHHBIC
poOebl B 3HAHUSX;
YactuuHo
c(hopMHPOBAHO YMEHHE
UCTIONH30BaTh
TEOpeTHYEeCKUE 3HAHUS
MpY BBITIOJTHEHUT
MPaKTUYECKUX 3a7ay;
YaCTHYHO
c(hopMHUPOBaHBI
o0uieyyeOHbIE YMEHUS;
OTBET YaCTUYHO
000CHOBaH M H3II0KEH

Y4eOHblil MaTepHrai He
OCBOCH;

He copmuposano
yYMEHHUE HUCTIOIb30BaTh
TEOPETUUECKUE 3HAHUS

IIPY BBIIIOJTHEHUU
MPaKTUIECKUX 3a]ay;
He c(hOpPMHUPOBAHEI
o0miey4yeOHbIe YMEHUS;
OTBET HE 00OOCHOBAH U HE
uMeeT 4ETKOTro
N3JI0KEHUS;
Martepuan He ohopMIICH
B COOTBETCTBHUHU C
TpeOOBaHUSIMH

odopmIieH B CTerieHH 000CHOBaH U HEYETKO;
COOTBETCTBHH C OTIINYAETCS YETKOCTHIO MaTeprail 4aCTHIHO
TpeOOBaHUSAML. W3II0KEHUS; odopmIieH B
Martepuan opopmiieH B COOTBETCTBHH C
COOTBETCTBHH C TpeOOBaHUSIMH
TpeOOBaHHSIMH C
HEOOIBITUMHU
HETOYHOCTAMU
4.2.8. Kputepuu onieHMBAHNUS PellIeHU 32124
«OTIuIHO» «XOopouo» «Y noBieTBOpUTENLHO» | «HeymoBneTBopuTenbHO»
[Tpumensier Haxonur Haxonur He 3HaeT HEOOXOAUMBIE
TEOPETUIECKHIA COOTBETCTBYIOIIHE COOTBETCTBYIOIIIHE pacdeTHbIe METOJUKH U
MaTepuan JyIs MOucKa 3aJIaHUI0 3aJJaHUI0 (hopMyITBI, HE MOXKET
HeO6XOZII/IMBIX PACUCTHBIC METOANKHU pacyY€THBIC METOANUKHU U HaWTH UX B TOTOBOM
pacYeTHBIX METOJIUK U 1 hOpMYITHI C hopMyIBL. TEOPETUIECKOM
dhopmy. HaBOJIAIIUMHI CymecTBeHHOE MaTepuae
Crporas YKa3aHUSIMU. HapyLIeHUe HenocnenoBarenbHOCTh
MOCIIEI0BATENBHOCTD B HecymectBennoe MOCIIE0BATENILHOCTH B B OTIPE/IETICHUH II1aroB
oTIpeieNICHUH 1IaroB HapyIIeHue OTIpeIeTICHNH [IaroB BBITIOTHEHUS 3aJ[aHHS.

BBITIOJIHEHHUS 3aJaHHSI
ITony4yeH npaBUIIBHBII
OTBET HAa MpeJiaracMbie
3a/1a4M, PELICHHE
ITOJIHOE, 00OCHOBAHHOE,
MPEJIOKEHO HECKOIBKO
BapUaHTOB PEIICHUS

[IOCJIEZI0BATEILHOCTH B
OTIpeZieNICHUH 1I1aroB
BBINOJIHCHUS 3aaHUSL.
[Tony4yeH npaBUIbHBII
OTBET Ha
mpeJiaraeMble 3a1a4u,
pEILIECHHUE MOJHOE,
000CHOBaHHOE,
MPEeIOKEeH OUH

BapHUaHT PpCHICHUS

BBITIOJTHEHUS 3aJJaHus.
ITony4eHn npaBUIIBHBII
OTBET Ha NpeaaracMole
3aJa4u, HO PELICHUE HEe
IIOJIHOE

He nosrydeH npaBuibHbIN
OTBET Ha MpeiaraeMbie
3a7auu

4.2.9. Kputepun olleHMBaHUS BbINOJTHEHUS TPAKTHKO-
OPUEHTHPOBAHHBIX 32/IaHUI:
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«OTJIMYHO» «XOPpOIIO» «KYHAOBJICTBOPHUTCIBHO» «HCYOOBJICTBOPUTCIILH
0»
IIpenocraBnser otBeThl Ha | JlomyckaeT HerouHocTH | OTBeuaeT TONBKO Ha | OTCYTCTBYIOT  OTBETHI
BCC IIOCTABJICHHBLIC BOIIPOCKHI; | IIPH OTBECTC Ha | OOJUH IIOCTaBJICHHBIN | Ha BOITPOCHI;
apryMEHTHPOBAHO OTBEYAET | BOIIPOCHI; BOITPOC; apryMeHTaITUs u
Ha IIOCTAaBJICHHBIE BOIIPOCHI, | AOITYCKACT OIIMOKKN B MIPUBOAUT TOJBKO OJHO | OTBETHI OTCYTCTBYIOT,
MMpUBOAA KPUTCPUU OLICHKU B | apryMCHTAllUN J0Ka3aTcIbCTBO OTCYTCTBYET BBIBOJ IIO
SIBJICHUS B 3aJaHUU, KpUTCPHUECB SABJICHUA | KPUTCPHA OLICHKH | 3aJaHUIO
pEaACTaABIIACT 3a1aHuA, SIBJICHUS B 3alaHUU,
000CHOBaHHBIM BBIBOJ TIO | TOMYCKaeT HEKOTOPHIE | IPHBOIUT BBLIBOJI,
3aJaHUI0 C YKa3aHUEM BCEX | HCTOYHOCTHU npu HOCSIHII/Iﬁ KpaTKI/II‘/'I
COCTABJISIOIITIX PaCKpPBITHH XapakTep u
MIPOBEICHHOTO COCTAaBJISAIOIIX 3aTPYOHUTETBHBIA IS
AHAJIUTUYCCKOI'O IMPOBCACHHOT'O ITIOHUMAaHMUs
HCCICJOBaHUA AHAJIMTUYCCKOI'O
HCCICO0OBaHMUsA,
COCTAaBJISAIONIMX BEIBOJI
110 3aJaHHIO
4.2.10. Kputepuu oueHMBaHus BbINOJHEHHS Jcce:
«OTIHUYHO) «XOpo1mo» «YHOOBJICTBOPHUTECIILHOY «HEYHOBJCTBOPUTECIILHO»
- 4YeTko Cc(OpMYyIUPOBaH | TE3UCHI - TE3WCHl OTCYTCTBYIOT | - TeMa HE OOOCHOBaHa,
TE3UChI, COOTBETCTBYIOIIHME | CHOPMYJIMPOBAHbI HE | MJIM HE COOTBETCTBYIOT | - JIOTHKA M3JIOKCHUS HE
TEMCE 3CCCE; YCTKO HJIM HC BIIOJHE | TEMC 3CCEC; IIPOCIICIKNBACTCA,
- YCTKO BBIPAXKCHHOE | COOTBETCTBYET TEMC | - BHYTPEHHEC | - BBIBOJIbI OTCYTCTBYIOT,
BHYTpEHHEE CMBICITOBOE | 3CCE; CMBICIIOBOE ~ E€IWHCTBO | -  3cce  OQOPMIICHO
CAUHCTBO, - MIPOCJICI)KUBACTCA | HAPYHICHO, HCIIPaBUIIBHO
-COTJIaCOBAHHOCTH BHYTPECHHEC - HC BCeraa
KIHOYCBBIX TC3UCOB U | CMBICIIOBOC CAUHCTBO, IIPUCYTCTBYET
YTBep)KﬂeHHﬁ; -COIJIaCOBaHHOCTbH COTJIaCOBaAHHOCTDH
- BBIIBUHYTBIC TE3UCHI | KIIFOUEBBIX TE3HMCOB M | KIIIOYEBBIX TE3UCOB U
COTIPOBOXKIAIOTCS YTBEPKICHUHT YTBEPKIACHU;
IrPaMOTHOMI (BO3MOXHBI - BBIJBHUHYTBIE TE3UCHI
apryMeHTaluen; HE3HA4YMUTEIIbHbIE HE  COIIPOBOXKIANOTCA
- BbIBObI YCTKO HpOTI/IBOpe‘II/IH); FpaMOTHOﬁ
c(hopMyIIMpOBaHEI, - BBIBUHYTBIE TE3WCHI | apryMeHTanuen, Iuoo
- pabota OTBEUACT | COIPOBOKIAOTCS aApryMEHTBI BOOOIIIE
OCHOBHBIM Tpe6OBaHI/IHM K FpaMOTHOfI OTCYTCTBYIOT,
0 OpMIIEHUIO W | apryMeHTaIlei; - BEIBO/IBI HOCSIT
HCIIOJIb30BAaHUIO ITUTAT, BbIBO/IbI YETKO 3MOL[I/IOHEU'IBHBII7[
chOopMyIUPOBaHEI; XapakTep OIEHKH;
- MNPUCYTCTBYIOT | - MHOI'O HETOYHOCTEH B
HETOYHOCTH B | IPaBUJIBHOCTH
odopmIIeHUN Y | HAalIUCaHUSI TEPMUHOB,
HCII0JIBb30BaHUH IUTAT, | UMCH, Ha3BaHUH n
odopmiIeHuH u
HUCIIOJIb30BAaHUU IIUTAT.
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4.2.11. Kputepnu oueHMBaHUS 3HAHUIA U YMEHUIi 10 HTOraM
OCBOCHHUS TUCHHUIIINHBI

[IpomexyrouHass arrectanusi (UTOrOBBI KOHTPOJb) Ha OYHOH (opme
oOyueHusi MpoBOAMUTCA B BuAe AU(PPepeHIUpOBaHHOrO 3a4€ra B XOJE JIETHEH
DK3aMEHALMOHHOW CECCHH C BBICTABICHUEM UTOTOBOM OLICHKU IO JUCLUIIIIMHE.

[IpomexyTrouHass aTTectanys (UTOTOBBI KOHTPOJb) Ha 3a04HON (opme
oOy4YeHUsl MPOBOJUTCS B BHJE JOMAIlIHEH KOHTPOJIBHOM pabOTHl B XOJ€ 3UMHEH
’K3aMEHAllMOHHON ceccuu U Tu((EepeHIMPOBAaHHOIO 3auéTa B XOJA€ JIETHEH
HK3aMEHALlMOHHOM CECCHU C BHICTABJIEHUEM UTOTOBOM OLIEHKH MO JUCLUILIIMHE.

K muddepenumnpoBanHoMy 3au€Ty JOMYCKAIOTCS Y4YaIllUECs, YCIEIIHO
BBINIOJIHUBIIME BCE BHUJBl OTYETHOCTH, MPEAYCMOTPEHHBIE MO JUCUUIUIMHE
yueOHbIM MIaHoM. B xone muddepeHmrpoBaHHOTO 3a4€Ta MpOBEPSIETCS CTEIECHb
YCBOCHHUS MaTepuana, yMEHHE TBOPYECKU MBICIUTh U IOCIEA0BATENBHO, YETKO U
KpaTKO OTBEYaTh Ha IIOCTABIEHHBIE BOIPOCHI, JEJaTh KOHKPETHBIE BBIBOJBI U
dbopMynupoBaTh 00OOCHOBaHHBIE NpeiokeHHus. OIeHKa OXBAaThIBAET IPOBEPKY
JOCTH)KEHHSI BCEX 3asBICHHBIX LEJIEH U3y4eHUS JUCLUIUIMHBI U IIPOBOJMUTCS JUISA
KOHTPOJISI YPOBHSI TOHMMaHUSI OOYYalOUIMMHCS CBSI3€H MEXIYy pa3IMyHbIMU €€
JIEMEHTaMHU.

3HaHUs, YMEHUS U HaBbIKK oOydaromuxcs Ha JuddepeHIIMpOBaHHOM 3a4eTe
OLICHUBAIOTCS T10 MATUOAIUTLHON CUCTEME.

OOmMMH ~ KpUTEpUSMH,  ONPEICISIOIMMU  OLIGHKY  3HaHUM  Ha
i pepeHInPOBaHHOM 3a4ETE, SBISIIOTCA:

«OTIUYHO» «XOPOUIO» «YJOBJIETBOPUTEIBHOY» «HEYJOBJIETBOPUTEIBHO»
HaJIM4YHe TIIyOOKHUX, | HaJM4due TBEPABIX U HaJn4yue TBEPIbIX HaJW4ue TpyOBIX OMIMOOK B
HCUYEPIBIBAOIINX JIOCTaTOYHO 3HaHUH B 00bEeMe OTBETE, HEMIOHUMAaHUE
3HAaHUH B 00bEMeE MOJIHBIX 3HAHUM B MPONJEHHOTO Kypca B CYIIIHOCTH U3JIaracMoro
MPOUJIEHHOT O Kypca o0Beme COOTBETCTBUHU C LIETSIMU BOIIPOCA, HEYBEPEHHOCTh U
B COOTBETCTBHHU C MIPOMJIEHHOT O o0OydeHus1, HO HETOYHOCTh OTBETOB HA
MOCTaBJICHHBIMU Kypca B M3JI0’)KEHUE OTBETOB C JIOTIOJTHUTEJIbHBIE U
porpaMmoi Kypca COOTBETCTBHH C OIIMOKaMH, HaBOJSIIUE BOIPOCHI
nensiMu o0ydeHus, | UensMu oOydeHUs, | HCIPABISIEMBIMH ITOCIIE
rpaMOTHOE U HE3HAYNTEIIbHbIC JIOTIOJIHUTENBHBIX
JIOTUYECKH OIIMOKY TIPH BOIIPOCOB,
CTpoiHOE OCBELICHUHU HE00X0IUMOCTh
U3JI0KEHUE 3aJ]aHHBIX HaBOJISIIIUX BOIIPOCOB
Marepuaia Ipu BOIIPOCOB, YETKOE
OTBETE, 3HAHUE U3II0KEHUE
JOTOJHUTENBHO Marepuana
PEKOMEHIOBAaHHOM
JINTEPATYPHI
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