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PaGouass mporpamma AMCUMIUIMHEI OfoOpeHa Ha 3acelaHud Kadeapsl
o01IKX AUCHUIUIMH CpeHero npodeccuoHalbHOro 00pa3oBaHus.

[Iporokon ot 18.12.2020 Ne 4.

3aBenyrouui kadenpoi A B.A. Cemunerona
(nganuce) (MHULMaIBI, (haMUIIns)
Pa3zpaboTuuk:
IIperoaBarelib (O H.A. JlyHeBa

(3aHMMaeMast JOJKHOCTD) (/ /onr@)és) (MnuLMansl, GpamMunus)
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1. OBIIASI XAPAKTEPUCTUKA PABOYEI TPOTPAMMBI
TV CHUILIAHBI

bJ1.07 EctecTBO3HaHUE
(MHJEKC, HANMECHOBAHUE JTUCITUTIIMHBI)

1.1. ObsacTb npuMeHeHus1 padoueil MPpoOrpaMMbl

PabGouass mporpamma AMCHMIUIMHBI pa3paboTaHa Ha OCHOBE IHCHbMa
JlenapTamMeHTa TOCYAApCTBEHHOW TIOJUTHKH B cdepe TOATOTOBKH pabounx
kagapoB u JI1O «PexomeHanuu mo opraHu3alyu MOJYYSHHUs] CPEIHEro OOIIero
oOpa3oBaHMsI B TMpeAesiax OCBOCHHMS 0O0pa30BaTENbHBIX IMPOTPAMM CPEIHETO
npodeccruoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 0Opa3oBaHHS C
y4eToM TpeboBaHu# (ellepanibHbIX TOCYAapPCTBEHHBIX CTAHIAPTOB U MOIy4aeMOi
npodeccuu Win CrenuarTbHOCTH CPEeTHEro MPodheCcCHOHATBHOTO0 00pa30BaHUs» OT
17 wmapra 2015 1. Ne 06-259 ¢ y4yeroM MPUMEpPHOW MPOTPaAMMBbI
o01reo0pa3oBaTenbHON  TUCHUIUINHBL  «EcTecTBO3HaAHUEY», PEKOMEHJIOBAHHOU
denepaibHBIM TOCYJAPCTBEHHBIM AaBTOHOMHBIM YyupexaeHueM «DdenepanbHblid
UHCTUTYT pasButus obOpazoaHus» (OPI'AY «DUPO») B kauecTtBe MpUMEPHOU
MpOrpaMMbl JIJIsl peaiu3aliii OCHOBHOHM MpodeccruoHaIbHOM 00pa3oBaTeIbHON
nporpammbl CIIO Ha 6a3ze ocHOBHOro o0iiero oOpa3oBaHUsA C TMOJYYCHUEM
cpeadero ooOmiero obOpa3zoBaHusi, mpotokon Ne 3 or 21 wurona 2015 .
(peructpannoHubiii HoMep perien3uu 373 ot 23 utons 2015 r. ®I'AY «DUPO»).
PabGouasi mporpamMma COOTBETCTBYET TPEOOBAHHUSIM K MPEIMETHBIM pe3yJibTaTam
OCBOCHHUS JIaHHOM MpeIMETHON o00JlacTh, YCTaHOBJICHHBbIM dDeaepaibHbIM
rOCyAapCTBEHHbIM  0Opa30BaTENbHBIM  CTAHAAPTOM  CPEIHEro  OOIIEro
obpasoBanus (y1B. [Iprkazom MunooOpHuayku Poccun ot 17 mas 2012 r. Ne 413).

1.2. MecTo IMCHUIIMHBI B CTPYKTYype 00pa30BaTeIbHOM MPOrPaAMMbI

Hucunmumaa BJ[.07 «EcTecTBo3HaHME» OTHOCHUTCA K YHCITy O0a30BBIX
JUCITUTUINH IUKJIa 00111e00pa30BaTeIbHOM MOATOTOBKH.

B yue6nom mnane IITICC3 yuebnas nucuummna bJ1.07 «EctecTtBo3Hanue»
BXOJAUT B COCTaB 0a30BBIX 00111€00pa30BaTEIbHBIX YYEOHBIX JUCIUILIVH,
dbopMupyeMbIX U3 00s13aTeNIbHBIX MpeaMeTHbIX o0sacteit ®I'OC cpennero odiero
oOpazoBanus, 115 criennanbHocteit CI10.

1.3. Hespb U iIaHupyeMble Pe3y/ibTAThl 0CBOCHUSA TUCHHUILIIMHBI

N3yuenne nucummuinHbl  BJ1.07 «EcTecTBO3HAaHME»  HaAmpaBlI€HO Ha
JOCTHXKEHUE CIIENYIOIIMX LEJIECH:

*OCBOCHHE 3HAHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa U
METO/IaX €CTECTBCHHBIX HAyK; 3HAKOMCTBO C Hambojee BaXXHBIMU HUICIMU U
JOCTI)KCHUSMU €CTECTBO3HAHWs, OKA3aBIIMMM ONPEICISIONIECEe BIMSHUE Ha
Pa3BUTHE TEXHUKU U TEXHOJIOTUN;
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*OBJIaJICHUE YMEHHUSIMHU IMPHUMEHSATh MOJYYEHHbIE 3HAHUA IS OOBICHEHHS
SIBJICHUN OKPY’KAIOILEro MUpa, BOCIPUATHS MH(DOPMAIIMN €CTeCTBEHHO-HAYYHOTO
U TPOo(ecCHOHATIBHO 3HAYMMOTO COJAEPXKAHUS; DPa3BUTHE HWHTEIUICKTYaJbHBIX,
TBOPYECKHUX CHOCOOHOCTEH M KPUTHYECKOTO MBIIUICHUS B XOJA€ IPOBEICHUS
IPOCTEHIINX HMCCIEAOBAHUN, aHAIM3a SIBICHUN, BOCIPHUATHS M HHTEPIpPETALUU
€CTECTBEHHO-HAYYHON HHPOpMAIIHH;

* BOCITUTaHHE YOEKIECHHOCTH B BOZMOXKHOCTH ITO3HAHUS 3aKOHHOM MPUPOIBI
Y UCIIOJIb30BaHUs TOCTHKEHUI €CTECTBEHHBIX HAYK ISl Pa3BUTHUS LIMBUIU3AIUU U
MOBBIIICHHSI KAUeCTBa )KU3HMU;

* TPUMEHEHHE €CTECTBEHHO-HAyYHBIX 3HAaHUN B NpodecCHOHATHHON
NESTeTbHOCTH M TOBCETHEBHOM JKM3HM Juia oOecmedeHuss 0e30macHOCTH
KHU3HEIECATEIIbHOCTH; TPAMOTHOTO HCIIOIB30BaHMSI COBPEMEHHBIX TEXHOJIOTHIA;
OXPaHBbI 3710POBbsI, OKPYXKAIOLIEH cpeabl.

B pe3ynbpTaTe 0CBOCHMS TMCHUILUIMHBI 00yYaromuiics JoJkeH yMeTsh (VY):

® TMPUBOAUTH  MPUMEPHI  IKCIEPUMEHTOB  W/WIK  HAOIIOJCHUM,
00OCHOBBIBAIOLIMX: ATOMHO-MOJIEKYJISIPHOE CTPOCHHME BEIECTBA, CYIIECTBOBAHUE
AJIIEKTPOMArHUTHOTO TMOJISI U B3aUMOCBSI3b 3JIEKTPUYECKOTO0 M MAarHUTHOTO TIOJIEH,
BOJIHOBbIE M KOPIIYCKYJIIPHBIE CBOWCTBa CBETa, HEOOPATUMOCTh TEIJIOBBIX
IIPOLIECCOB, pa30eraHrue rajlakTHK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT CTPYKTYPbI
MOJIEKYJI, 3aBHCUMOCTb CKOPOCTHM XHMHYECKOW peakuud OT TEeMIEepaTypbl M
KaTaJIN3aToOpPOB, KJIETOYHOE CTPOEHUE MKUBBIX oOpraHu3sMoB, poiib JJHK kax
HOCHUTENII  HACJIE/ICTBEHHOW HMH(pOpMAIMKM, DBOJIOIHUIO >KUBOW  MPUPOJIBI,
MPEBPAILECHUS] PHEPrUM WM BEPOSTHOCTHBIM XapakTep MPOLECCOB B KUBOM U
HEXHUBOM  IpPUPOJE, B3aUMOCBS3b KOMIIOHEHTOB  JKOCHUCTEMBI,  BIIUSHHUE
JeSATEIIBHOCTH YesIoBeKa Ha sKocucTemsl (Y 1);

® OOBSICHATH MPUKIATHOEC 3HAYCHUE BAKHEUIINX JOCTHXKEHUN B 001acTH
€CTECTBEHHBIX HAyK JJIA: Pa3BUTHs SHEPreTHKH, TPAHCIIOPTA U CPEICTB CBSI3H,
MOJIYYEHUS] CUHTETHUYECKUX MATEpUAJIOB C 3aJaHHBIMH CBOMCTBAMHM, CO3JaHUS
OMOTEXHOJIOTUM, JIeUeHUs WH()EKIMOHHBIX 3a00JIEBAHHUM, OXpaHbl OKPYKAIOIIEH
cpensl (Y2);

® BbIIBUTaTh TMIOTE3bI U MpEJaraTh MyTH UX MPOBEPKH; JENIATh BHIBOAbI
HAa OCHOBE OKCIIEPUMEHTAJBHBIX JaHHBIX, TMPEJCTaBICHHBIX B BHUAEC Tpaduka,
Tabnuibl Wi quarpamms (Y3);

e paboTaTh C €CTECTBEHHOHAy4YHOW WHGOpPMAIIMEH, coepKameics B
coobmenusix CMMU, pecypcax NHTepHeTa, HaydHO-IONYJISPHBIX CTaThsX: BIAJETh
METO/JAMH TIOMCKA, BBIACNIATh CMBICIOBYI0 OCHOBY M OLICHHUBATh JOCTOBEPHOCTh
uHpopmanuu (V4);

® UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B THPAKTUYECKOU
JEATEIIbHOCTH U MOBCEAHEBHOM KU3HU (Y 5) 1isi:

- OLEHKM BIIMSHUS HA OPraHW3M YEJIOBEKa 3JIEKTPOMATHUTHBIX BOJIH U
PaIMOaKTUBHBIX U3Ty4YCHUM;

- DHEProcOepeKeHMUS,;

- 0€30I1aCHOT0 UCIOJIb30BAaHUSI MAaTEPUAIOB U XUMUYECKUX BEUIECTB B OBITY;
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- popUIaKTUKN MH(EKIIMOHHBIX 3a00JIEBaHHM, HUKOTHHOBOM,
aJIKOTOJIbHOW Y HAPKOTUYECKON 3aBUCUMOCTEM;
- OCO3HAHHBIX JIMYHBIX JICUCTBUI IO OXPAHE OKPYKAIOIIEH CPEIbI.

B pe3ynbTaTe 0CBOECHUS IUCUUIIMHBI 00YYarOIUics JOJKEH 3HATH (3):

® CMbICI HNOHATHH: €CTECTBEHHOHAYYHBIN METO/T MO3HaHMS,
AIIEKTPOMArHUTHOE TIOJIE M JJIEKTPOMAarHUTHBIE BOJIHBI, KBAaHT, 3BOJIIOLUS
Bcenennoii, 6onbiioi B3pbiB, CollHEUHAs CHUCTEMa, rajakTHKa, NEPUOIUYECKUN
3aKOH, XHUMUYECKasi CBs3b, XHUMHUYECKas peaklus, MaKpOMOJIeKyla, O€loK,
KaraiauzaTop, pepment, audpdepenunanus kierok, JHK, Bupyc, Ononornueckas
IBOJIIOLIMA, OMOpa3sHOOOpazue, KIIETKa, OpraHu3M, MOIYJALHUsA, 3KOCHCTEMA,
ouocdepa (31);

® BKJIAJ  BEIMKUX  Yy4YeHbIX B  (OPMUPOBAHME  COBPEMEHHOMU
€CTECTBEHHOHAYYHOUN KapTUHBI Mupa (32).
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2. CTPYKTYPA U COAEP/KAHUE JUCIIUITJIMHBI

2.1. O0bem TUCUMILIUHBI U BUABI y4e0HOI padoThI AJ1s1 04HOH GOpMBbI

00y4eHus
Bun yueGHOI paboThI O6bem yacoB
MakcumanbHas yueOHast Harpy3ka (BCEro) 236
OO6s13aTenbHbBIC ayTUTOPHBIC YUeOHbIE 3aHATHUS (BCETO) 160
B TOM YHCIJIE:

JleKyuu  (8KII0YAs KOHMPOAbHYIO pabomy Nno Umo2am nepeozo 115
cemecmpa uzyyeHust OUCYUNIutbl)

NpaKmudecKue 3aHamusl (6KI0UaAsk NPOMENCYMOUHYI0 AmmeCcmayuro) 45
CamocTosTenpHas pabora o0ydaromierocs (BCero) 76
B TOM YHCIJIE:
nosmopeHue U 3aKkpenjieHue panee u3y4eHHo20 Mamepuaid ¢ UCNOIb308aAHUEM
KOHCNeKma  JIeKyuu, pPeKOMEHOOBAHHbIX UCMOYHUKOE U  JUMEpamypol, 64
HO020MOBKA K NPAKMUYECKUM 3aHANMUAM
8bINOIHEeHUe pedhepama 12

[Tpomexxyrounast arrectanus B Gopme audQepeHIIMPOBAHHOTO 3a4€Ta MO0 MTOTaM BTOPOTO

CCMECTPA U3YUCHU TUCHUIIJINHBL

2.2. O0beM TUCHUILIMHBI U BUJBI Y4eOHO# padoThl /15 3204HO GopMBbI

00y4eHuUs

Bun yuebHolt paboThl O6beM yacoB
MakcumasbHas yuyeOHast Harpy3ka (Bcero) 236
O0s13aTenbHbIE ayAUTOPHBIE YUEOHbIE 3aHATHUS (BCETO) 20
B TOM YHUCIIE:

npakmuieckue 3aHAmMusL (6KII04As NPOMEHCYMOUHYI0 AmmeCcmayuro) 20
CamocTtosTenpHas pabota oOydaromerocs (Bcero) 216
B TOM YHCIIE:

8bINOIHEeHUe 0oMAauHel KOHMPOIbHOU pabomol 20

pedepam 50

N0020MOB8KA NUCbMEHHBIX OMBEMO8 HA KOHMPOIbHblIE BONPOCHL 32

UzyueHue PeKoMEeHOOBAHHLIX UCHMOYHUKO8 U JuUmepamypvl npu 114

noozomoske K npomeafcymoqnod ammecmayuu

HpOMe)Ky'TO‘lHa}I arrecranusa B (I)OpMe 3alllUThl JIOMAaIITHE KOHTpOJ'IBHOﬁ pa6OTBI u

nudGepeHIPOBaHHOTO 3a9éTa




2.3. TemaTu4yecKuii JIAH U COAEPKAHNE TMCUMILUINHBI JJI1 04HOM (popMbI 00yUeHUs1

HaunmenoBanme pa3aciioB U TCM

Copnepxanne yueOHOro MaTepuana v GOpMbI OpraHU3aHH AEITEIbHOCTH
oOyJaronxcs

O0BeM yacoB

3HaHUS U YMEHWMS,
(bopmHpOBaHHUIO
KOTOPBIX
CIIOCOOCTBYET
3JIEMEHT IPOTPaMMBI

Paszgen 1. dusuka

CopepixkaHue yueOHOTO Marepuara: 6
Jlekun

1.®usnka — (hyHmaMeHTaIbHas HayKa O IPUPOJIE.

EcrecTBeHHO-Hay4HBIH METOJ IIO3HAHUS, €r0 BO3MOXXHOCTH M TPAHULBI
MPUMEHUMOCTH.

OKCIIEpUMEHT M TEOpHs B TIpoLecCe MO3HAaHUS MpHpOAbl. MoaenupoBaHue 2
¢du3nueckux sABIEHUI U mpoueccoB. EcTecTBeHHO-HAayyHast KapTHHA MHpa U ee
BaYKHEHIINE COCTABISIOLINE.

Tema 1. Brenenue 2.EnMrHCTBO 3aKOHOB IIPUPOJIBI M COCTaBa BEIeCTBa BO BeeneHHOIM. V2,V¥4, 31,32
OTkpbiTust B (HU3MKE — OCHOBAa Iporpecca B TEXHHUKE M TEXHOJIOTUH
POM3BOACTBA.
IIpakTryeckue 3aHITUS 1
CamocrosiTensHast paboTa 00yJarommxcs
IToBTOpEeHNE W 3aKpeIjIeHuEe paHee M3YYEHHOIO MaTeprana ¢ UCIIOJIb30BaHUEM
KOHCIIEKTA JIEKIIUH, PEKOMEHIOBAHHBIX HCTOYHUKOB U JINTEPATYPHI, IOArOTOBKA 3
K IPaKTUYECKUM 3aHSATHIM
Brimonnenue pedepara
Conepxanue yueOHOro MaTepuana: 8
Jlexus
1. Kunematuka.
Mexannueckoe nBrmxeHue. Cucrema orcuera. TpaeKTOpHsl ABHKEHHS.
Ilyte. Ilepemenienue. PaBHOMepHOE mpsMoNMHEHHOE ABMKEHUE. CKOpOCTB.
OTHOCHUTEIIBHOCTh MEXAHWYECKOTO IBMKEHUS. 3aKOH CIIOXKEHHUS CKOPOCTEH.

Tewma 2. Mexanuka I'paduxu newkenus. CpeaHsss CKOPOCTh MpPU HEPABHOMEPHOM JIBHXKEHHH. 4 v1,¥3,31,32

MrHoBeHHass CKOpOCTh. PaBHOYCKOpEHHOE MpSMOJIMHEHHOE ABUKEHHE.
Yckopenue. CBobomHoe manmeHue Tell. KpuBonmHEHHOE IBWKEHHE. YTIIOBas
CKOpOCTh. PaBHOMEpHOE ABIKEHHE IO OKPYKHOCTH. LleHTpocTpemuTenpHOE
YCKOPEHHE.

Junamuka. Macca u cuna. BzaumopeiictBue Ten. 3akoHbl JUHaAMUKH. CHIIbl B
pUpoe.
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Croco0s! m3MepeHus cuil. MaepnuanbHas cuctemMa oTcuera. 3aKOH BCEMUPHOTO
Tarorenus. HesecomocTs.

2.3aK0OHBI COXpaHEHHs B MEXaHHUKE.

Nmmynsc Tena. 3aKkoH COXpaHEeHUs UMITYIIbCA.

PeaktuBHOE nBWKeHWEe. Mexanwdeckas paborta. MormHocTh. Pabora cHithr
TATOTEHUs,, CWJIbl YINPYrocTH M CHIBl TpeHus. MexaHudeckas JHEprus.
Kunerudeckast sneprusi.

Kunerngeckas sHeprus u padora. [loTeHnnanpHas sHEPTHst B TPAaBUTAIIHOHHOM
noJe.

[ToTeHuuanbHas SHEPTHA YIPYTo AehOPMHUPOBAHHOTO Tesa. 3aKOH COXpaHEHUS
MOJTHON MEXaHUYECKOU SHEPTHUH.

HeMoHcTpaunu

OTHOCHUTENBLHOCTh MEXaHUYECKOTO JABUXKCHUS.

Bunbl MexaHHYECKOTO TBHKCHHUS.

WNHuepTHOCTH TEN.

3aBUCUMOCTb YCKOPEHHS Tejla OT €ro Macchl M CUJIBI, IEHCTBYIOLIEH Ha Telo.
PaBenctBo u IIPOTUBOIIOJIOKHOCTDH HalpaBJICHUA CHJI ILCI\/'ICTBI/IH u
MPOTUBOJECHCTBUSL.

HesecoMocTs.

PeaxkTuBHOE ABWXCHUEC, MOACIIb PAKETHI.

V3MeHeHue SHEPTUuM MPU COBEPIICHUH PabOTHI.

HpaKTI/I‘IeCKI/Ie 3aHATHA
1. HCCHeI{OBaHI/Ie 3aBUCUMOCTHU CHJIbI TPCHUA OT MACChI TCJIA.

CamocrosiTensHast paboTa 00yJarommxcs

[ToBTOpEeHHE ¥ 3aKpeIUIeHHe paHee W3yYEHHOro MaTepHaia ¢ MCIOIb30BaHUEM
KOHCIIEKTA JICKIIMU, PEKOMEHI0BAHHBIX UCTOYHUKOB U JINTEPATYPHI, OJATOTOBKA
K IPaKTUYCCKUM 3aHATUAM

Brimonaenue pedepara

Tema 3. OCHOBBI MOJIEKYJIAPHON
(I)I/ISI/IKI/I U TCPMOJUHAMUKU

Conepxanue yueOHOro MaTepuana:

Jlexun

1.Monekyisipaast pu3mnKa.

ATOMHUCTHYECKass TeopHs CTpOeHHUs BemlecTBa. HaOmiogeHHs W OIBITHI,
MOJATBEP)KAAIOIINE aTOMHO-MOJIEKYJISIDHOE CTpOEHHE BemecTtBa. Maccel U
pa3Mepbl MoJIeKyJd. TemnoBoe JBHKEHHME 4YaCTHL] BeELECTBA. BpoyHOBCKOE
JnBwxkeHne. MneanpHblil raz. Temmeparypa Kak Mepa CpeQHE KUHETHYECKOU
SHEPIUM YacTHLl. YpaBHEHHE COCTOSHHS HAEaIbHOIO rasa. M3ompoueccsl U Ux
rpa¢uku. OObsSCHEHHE arperaTHbIX COCTOSHUI BellecTBa U (pa3oBBIX MEPEX0A0B
MEXJy HIMH Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX IIPEJICTABICHU.

CBs13p MEXJy NaBJICHHEM U CPEIHEN KUHETHUYECKOW SHEprued MOJIEKYN rasa.
Pabora raza. Mogenb xuakocTd. I10BEpXHOCTHOE HATSKEHHE M CMavMBaHHE.

V1,¥3,31,32
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Kpucrannmaeckre n amopdHbIe BeniecTBa. JKuakue KpUCTaIUIbL.

2. TepmMoamHAMHKA.

Buyrtpennsis sHeprus. Pabora u TemnooTmaya Kak CHOCOObI HM3MEHEHUS
BHYTpeHHEW sHepruu. IlepBblii U BTOpON 3aKOHBI TEPMOAUHAMUKY. [IpHHIMIBL
neiictBus TeroBbix MamuH. KIT/] TemoBeix aBurareneii. TemoBbie MaIuHbI 1
UX TIpUMEHCHHE. OKOJIOTHYECKHUE IMPOOJIEMBI, CBS3aHHBIE C MPUMECHEHUEM
TETUIOBBIX MAIIIMH U MPOOJIEMbI SHEPrOCOCPEIKCHUS.

JlemoHcTpanuun

JIBrmkeHHEe OPOYHOBCKUX YaCTHII.

Huddysus.

SIBneHNs MOBEPXHOCTHOTO HATSDKEHUS M CMAYHBAHMA.

Kpucramnel, amopdhHBIE BellecTBa, )XKUIKOKPUCTATTHIESCKHE TEla.

M3MeHeHue BHYTpEHHEH SHEPTrUU TeJl IPU COBEPIICHUM PabOThI.

[IpakTHyeckue 3aHsITUS

CamocTosTenpHas paboTa 00yJaroIIuXCs

[ToBTOpEeHHE ¥ 3aKpeIrIeHHe paHee W3yYEHHOro MaTepHaia ¢ MCIOIb30BaHUEM
KOHCIICKTA JICKIIUH, pCKOMCHAOBAHHBIX HCTOYHHUKOB U JIUTCPATYPHI, IOATOTOBKA
K TIPAaKTUYECKUM 3aHATHIM

BrimonmaeHne pedepara

Tema 4. OCHOBBI 3JIEKTPOIUHAMUKHI

Cojneprkanue yueOHOro MaTepuaa:

Jlexus

1.9nekTpocraTHKa.

BzaumopeiicTBue 3apsHKEHHBIX Tell. DNEKTPUUECKUH 3apsi]. 3aKOH COXPAaHEHUs
3JIEKTPUIECKOro 3apsga. 3akoH KyioHa. DmeKkTpocTaTmueckoe IIoJie, €ro
OCHOBHBIC XapaKTEPUCTUKU U CBSI3b MEXKIY HUMH. [[pOBOTHUKH U HU30JISATOPHI B
AIIEKTPOCTATUYECKOM TIOJIe. DJIEKTPUYECKass eMKOCTh KOHAEHcaTopa. DHEeprus
3IEKTPOCTATUIECKOTO TOJISI.

[MocTostHubIi TOK. [locTosIHHBIN AnekTpudeckuii Tok. Cuia Toka, HampsbKeHUE,
AIIEKTPUYECKOE COMPOTUBICHHE. 3akoH Owma Juis ydacTka LeNmd M IIOJTHON
AIIEKTPUIECKOH IIETIN.

Pabora m momrHOCTh TMOCTOSIHHOTO TOKa. 3akoH Jxoyns—IJlenmna. Temmosoe
JIEUCTBUE ANEKTPUUECKOTO TOKA. DIEKTPUUECKUI TOK B Pa3IMYHBIX Cpellax.

2. MarnuTHOe ToJje.

MarauTHoe 10Jie U €r0 OCHOBHBIE XapaKTEPUCTUKHU. [[eicTBME MarHUTHOrO
MoJIsI Ha TPOBOJHUK C TOKOM. 3akoH Awmrepa. OnekTpoasuratenb. Criia
Jlopenna.

SlBneHue »IeKTPOMAarHUTHOM MHAYKLIMU. 3aKOH JIEKTPOMATHUTHON MHIYKIUU.
[Ipasuio Jlenmna. Camonaayknus. UHIyKTUBHOCTH. DHEPTHS MarHUTHOTO TIOJISI.
JlemoHcTpanuu

DJIeKTpU3alys TeJl.

V1,3, V5,31,32
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BzaumopeiicTBre 3apsSKEHHBIX TEl.

HarpeBanne npoBOJHIKOB C TOKOM.

OmnsIT Opcrena.

BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.

JelicTBre MarHUTHOTO IOJSI HA MPOBOJIHUK C TOKOM.
PaGota snexTpoaBurarens.

SIBneHue 3MeKTPOMAarHUTHON MHAYKIIUH.

TIpakTUueckue 3aHsATUA

1. COopka >1eKTpUYECKON LeMH U U3MEPEHHE CHIIBI TOKA U HaNPSHKCHHS 2
Ha €€ PA3JIMYHbIX yYaCTKaXx.
CamocTosiTenpHas paboTa 00yJaroIIuXCs
[ToBTOpeHHE W 3aKpeIyIcHUE paHee M3YYEHHOTO Marepuaia ¢ MCIOIb30BaHHEM
KOHCIICKTA JICKIIUY, PEKOMEHIOBAHHBIX UCTOYHUKOB M JIUTEPATYPhI, OJATOTOBKA 3
K MTPaKTHYECKAM 3aHATUSIM
Breimmonnenue pedepara
Copepxanue yueOHOTO Marepuaa: 13
Jlexkun
1.Mexannyeckue KojaeOaHUS ¥ BOIHEIL.
CBobOonnbie  konebanus. Ilepumon, wactora ©W  aMIUTUTYyAa KOJeOaHMIA.
Iapmonnyeckre KosebaHus. MaTeMaTHYecKHMid W TPYKUHHBIH MAasTHHUKH.
[IpeBparenne sHEPTUN IPY TAPMOHUIECKIX KOJICOAHUSAX.
MexaHW4YeCKHE BOJIHBI U UX BUbl. 3BYKOBBIC BOJIHBI. YJIbTPa3BYKOBBIC BOJIHBI.
VYbTpa3ByK U €ro UCIOIb30BaHUE B MEAUIIMHE U TEXHUKE.
ONeKTpOMarHuTHeIE KoieOaHus M BONHBL CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJe0aHmMsI.
KonebarensHbrit KOHTYP. dopmyna TomcoHa. BrinykieHHbIC
AJIEKTPOMAarHUTHBIE Koyie0aHusl. lapmonnyeckue 3JIEKTPOMArHUTHBIC

Tema 5. KosieOauus 1 BOJIHBI KoseOaHus. DIEeKTpHUeCKril pe3oHaHc. [lepeMeHHBIN TOK. DIEKTpOoreHeparop. 6 V1,¥3,¥5,31,32

[Mony4enue u nepenayva 3aekTposHepruu. [IpobdieMsr s3HEProcOepeKeHUs.
ONeKTpOMarHuTHOE roJie. OneKkTpoMarHuTHBIE BOJIHBI. CxkopocThb
UIEKTPOMArHUTHBIX ~ BOJMH. [IpWHOMOBI  paguocBsI3M M TEIEBUACHUS.
Hcnone30BaHue  3IEKTPOMArHWTHBIX ~ BOJH  PA3IMYHOIO  JMamna3oHa B
TEXHUYECKUX CPEJICTBAX CBSA3H, MEIUIIMHE, IIPH U3YIECHUH CBOWCTB BEIIECTRA.
2.CBETOBBIE BOJIHBI.

PasBuTHe npencTaBieHnit 0 IpUPOJE CBETA. 3aKOHBI OTPAKEHUS U MPEITOMIICHUS
ceeta. Untepdepennus ceera. Judpakmnus csera. AudpakimoHHas perierka.
Ionspuszanus ceera. [ucnepcust ceera. JIuH3bl. @opMmyna TOHKOM JIMH3BL.
Onrtryeckne npuodopHI.

HeMoHcTpannu

KoneGanusi MaTreMaTH4€CKOT0 U NPY>KMHHOTO MasiTHUKOB.
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PaGora snextporeneparopa.

Wzmydenne u mpueM 3IIEKTPOMArHUTHBIX BOJTH.
Paanocssse.

Pasnoxxenune 6exoro cBeTa B CIIEKTP.
HuTtepdhepenmusa n nudpakiius cBeTa.

OTpakeHue U NpeIoMIICHUE CBETA.
OnTrueckre npudopBkL.

TIpakTUueckue 3aHsATUA
1. Uzydenne xonebanmii MaTEMaTHIECKOTO MasTHHAKA.
2. VI3yuenue nunatepdepeHunu 1 Audpakiuu cBera.

CamocTosiTenpHas paboTa 00yJarOIIUXCs

[ToBTOpEeHHE W 3aKpeIrIeHHe paHee M3yYEeHHOTO MaTepHaia ¢ MCIOIb30BaHUEM
KOHCIICKTA JICKIIUH, pCKOMCHAOBAHHBIX HCTOYHUKOB U JIUTCPATYPHI, IIOATOTOBKA
K OPaKTUYCCKUM 3aHATUAM

Brimonuenue pedepara

Tema 6. DneMeHTHI KBAHTOBOI
¢buzuKu

Copneprkanne yueOHOTO MaTepuaa:

10

Jlexus

1.KBaHTOBBIE CBOICTBA CBETA.

PaBHoBecHOe  TemnoBoe — u3nmydeHue.  KBantoBas — rumote3a  [lnmanka.
®doroanekTpuyeckuii  3Qdext. VYpaBHeHHUE OWHIITEHHA JJIT  BHEIIHETO
doroaddexra. Doron. [lapnenue ceera. Jlyanusm CBOWCTB CBETA.

®dusuka aroma. Mozenu ctpoenus aroma. Onbit Pesepdopaa. [loctynarsr bopa.
OObsICHEHHE JIMHEHYaToro CHEeKTpa BOJOPOJa Ha OCHOBE KBAHTOBBIX
noctynatoB bopa. Ilorjomenue u ucmyckaHue cBera atoMoM. KBaHToBas
sueprusi. [IpuHIMNT JEHCTBUS W HUCIHOJNB30BaHUE Jiazepa. Onruyeckas
CIIEKTPOCKOMHSI KaK METOJI U3YYEHUS COCTaBa BEIIECTRA.

2. du3rKa aTOMHOTO siIpa U JIEMEHTAPHBIX YaCTHII.

CocTtaB u cTpoeHune aToMHOTO Aapa. CBOMCTBA SAEPHBIX CUJI. DHEPTHUs CBA3U U
nedeKT Macchl aTOMHOTO sapa. PaamoakTUBHOCTH. Buabl pagmoakTHBHBIX
MpeBpallleHnid. 3aKOH paauoakTUBHOro pacrnaga. CBONCTBA HMOHU3UPYIOIIUX
SJIEPHBIX U3Ty4eHUH. PasnoakTHBHBIE U3ITyUYeHUsI U UX BO3ACHCTBHE HA KUBBIE
OpraHu3Msl. SlaepHble peakuuu. SnepHas sHepreTrka. DJIeMEHTapHbIE YaCTULIBI.
®yHaMEeHTaIbHBIE B3aUMOJCHCTBHSL.

HeMoHncTpannu

®doroaddexr.

DOTOdIEMEHT.

N3nydenue nazepa.

JIuneiiyaTele CIEKTPBI Pa3JIMYHBIX BEILIECTB.

CueTunK HOHU3UPYIOIIHX H3ITyUYEHHUH.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

V1,¥5, 31,32
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CamocTosTenpHas paboTa 00yJaronuxcs
[ToBTOpeHVe U 3aKpericHne paHee M3YyYeHHOr0 MaTepuala ¢ MCHOIb30BaHHEM

KOHCIICKTA JICKIIUY, PEKOMEHIOBAHHBIX UCTOYHUKOB H JIUTEPATYPhI, OJITOTOBKA 3
K MIPaKTHYECKUM 3aHATUSIM
Brmonanenune pedepara
Copepxanue yueOHOTO MaTepuarna: 10 Y1,31,32
Jlexunu
1.Ctpoenue u pa3zButue BeeneHHOM.
Kocmomorusa. 3Be3mpl. TepmosimepHbId cuHTE3. Monenb pacIIHPSIOIICHCS
Bceenennoii. 6
2 Ipoucxoxnenre COTHEUHON CUCTEMBL.
[IpoToconHnie n mpoTorIaHeTHele obnaka. ObOpazoBanme mmnaHer. [IpoOiema
Tema 7. Bcenennas u e€ 3BOJIONUS CYLIECTBOBAHMS BHE3EMHBIX LIUBHIIM3ALIUMN.
CoBpemeHHas pu3nyeckas KapTHHa MUpA.
[IpakTrueckre 3aHATHS 1
CamocTosTenpHas paboTa 00yJaroIIuXCs
[ToBTOpeHHE W 3aKpeIyIcHUE paHee M3YYEHHOIo Marepuaia ¢ MCIHOIb30BaHHEM
KOHCIIEKTA JIEKIIUH, PEKOMEHIOBAHHBIX HCTOYHUKOB U JINTEPATYPHI, TOJTOTOBKA 3
K MTPaKTHYECKAM 3aHATUSIM
BrimonmeHne pedepara
Pazgen 2. Xumust. OO1ast 1 HEOpraHUYECKast XUMUSL.
Conepxanue yueOHOro MaTepuana: 10
Jlexus
1. XumHu4eckass KapTHHa MHpa Kak COCTaBHAs YacTh €CTECTBEHHO-HAYYHOI
KapTUHBI Mupa. Poilb XUMHHM B JKH3HH COBpEMEHHOro oOmecTBa. Hopeiimme
JIOCTHKEHUS XMMHYECKOW HAYKH B TUIAHE PA3BUTHS TEXHOJOTHI: XUMHYECKas 6
TEXHOJIOTHSI — OMOTEXHOJIOTHS - HAHOTEXHOJIOTHSI.
Tema 8. Brenenue 2.IlpuMeHEeHHE JOCTMKCHUN COBPEMEHHOM XMMHUM B TyMaHUTapHOU cdepe
JIeSITEIIbHOCTH OOIIEeCTBA.
[IpakTudeckue 3aHATUSL 1
CamocTosTenbHas paboTa 00yJarommuXCs
[ToBTOpeHUe U 3aKkperieHne paHee M3YyYeHHOI0 MaTepuasa ¢ MCIOIb30BaHHEeM
KOHCIIEKTa JICKIIUY, PEKOMEHIOBAHHBIX UCTOYHUKOB H JINTEPATYPHI, IOJATOTOBKA 3
K MIPAKTHUYECKUM 3aHATHSIM
Brinonnenue pedepara
Copeprkanre y4eOHOTO MaTepuaa: 10 V1,¥3,31,32
Tema 9. OcHoBHBIe mnOHATHS W | Jlekuus
3aKOHBI XUMHUH 1.Ilpenmer xuMuwu. 4

BeniectBo. Atom. Mosnekyna. XuMHUYECKHH dJIEMEHT U ()OPMBI €ro
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cymiectBoBaHus. [IpocThbie U CI0XKHBIC BEMIECTBA. AIUIOTPOITUS U €€ MPUIHHBL.
JlemoHcTpanus

Habop Mozneneit aToMOB 1 MOJIEKYI.

2.13Mepenue BemecTra.

OcHOBHBIE 3aKOHBI XUMUK. Macca aTOMOB U MOJICKYJI. ATOMHAsI €JIMHUTIA
Mmacchl. OTHOCHUTENBHBIE aTOMHAs U MOJIEKYJIsIpHast Macchl. KomuecTBo
BEIIECTBA.

ITocrosHHas ABorampo. MomspHas Macca. 3akoH ABoraapo. MoJSIpHBEIN 00beM
rasos.

3aKoH coXpaHeHHs MacChl BEIIECTBA.

TIpakTUueckue 3aHsATUA
1.PacueTsl o XUMHUYEeCKNM (DOpMYyIIaM.

CamocrosiTensHast paboTa 00yJarommxcs

[ToBTOpEHME M 3aKpeIUICHHE paHee W3YyYCHHOr0 MaTepHaya C MCIOJIb30BaHUEM
KOHCIIEKTa JICKIIUH, PEKOMEH/IOBAaHHBIX HCTOYHHKOB U JIUTEPATYPBI, IIOrOTOBKA
K MPAKTHYCCKUM 3aHITHIM

Bremmonnenue pedepara

Tema 10. [leproauueckuii 3aK0H

H [lepuoamueckas cucTeMa
XUMUYECKux ayementoB J[. M.
MenneneeBa

Cojneprkanue yueOHOro MaTepuaa;

12

Jlexuus

1.O1kpsiTre [leproanyeckoro 3akoHa.

[lepuoauueckas cucremMa xumuyeckux siemMeHToB JI. M. MenneneeBa Kak
rpa¢uueckoe otoopaxenue Ilepnoanueckoro 3akoHa. [leproandeckuii 3akoH u
CHUCTEMa B CBETE Y4YEHHMS O CTPOCHUHM aToMa. 3aKOHOMEPHOCTH W3MEHEHUS
CTPOCHUS AIIEKTPOHHBIX 000JI0YEK aTOMOB U XUMHUYECKUX CBOHCTB 00pa3yeMbIxX
3JIEeMEHTaMH MPOCTHIX M CJIOKHBIX BEIECTB.

2. 3nauenue llepnognyeckoro 3akona u [lepuoanueckoit CHCTEMBI XUMUYECKHX
anemeHToB [[. 1. MeHaeneeBa s pa3BUTUS HAYKU M IOHUMAHUS XMMHYECKOU
KapTHHBI MHpa.

HeMoHcTpanus

Pazmumunrpie dopmer Ilepuogudeckoit cucrembl xuMmudeckux snementos J[. U.
Mengeneesa.

IIpakTUyueckue 3aHsATUs

CamocrosTensHast paboTa 00yyaromumxcs

IloBTOpEHME M 3aKpeIICHHE paHee U3yYEHHOI0 MaTepHala C UCIOIb30BAHUEM
KOHCIIEKTa JIEKIINY, PEKOMEHOBAaHHBIX NCTOYHUKOB M JINTEPATypPHhl, MOATOTOBKA
K IPaKTUYECKUM 3aHATHIM

Brimonnenne pedepara

V1,¥3,31,32

Wroro 3a 1 cemectp

97

Tema 11. Ctpoenue BeliecTBa

Coneprxkanue yueOHOTO MaTepuaa;

11

Jlexkmus

¥1,¥3,31,32
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1.IIpupona XUMHUIECKOH CBSI3H.

KoBanentHas cBsi3b: HemousisipHas W mnojsipHas. MoHHas cBs3b. KaTtuoHbel u
aHUOHBL. MeTannnyeckas cBa3b. BomopoHas cBS3b.

2. B3anMOCBSI3p KPHCTAIMYECKUX PEIICTOK BEIICCTB C Pa3jIMYHBIMHA TUIIAMH
XUMHYCCKOM CBSI3H.

JeMoHcTpanus

OO0pa3iibl BEMECTB M MATEPUAIOB C PA3JIUYHBIMHA TUTIAMH XUMHUYECKOU CBSI3H.

TIpakTUueckue 3aHsATUA

CamocTosiTenpHas paboTa 00yJaroIIuXCs

[ToBTOpeHHE W 3aKpeIjICHUE paHee M3YYEHHOTO MaTepuana ¢ MCIOJIb30BaHHEM
KOHCIIEKTA JIEKIIUH, PEKOMEHIOBAHHBIX HCTOYHUKOB U JINTEPATYPhl, OJTOTOBKA
K TIPAaKTUYECKUM 3aHATHIM

Breimonnenue pedepara

Tema 12. Boga. PactBopsl

Cojneprkanue yueOHOro MaTepuaa;

11

Jlexus

1.Bona B mpupone, ObITY, TEXHUKE W Ha IIPOU3BOJICTBE.

dusnueckre U XUMHYECKHE CBOMCTBA BOABL. 3arpsA3HUTEIN BOABI M CIIOCOOBI
ounctku. JKecTkas BOJa U €€ YMATYCHUC.

OmnpecHeHnue BOAbI. ArperaTHbIE COCTOSIHUSI BOIBI M €€ NEepexXolbl U3 OTHOTO
arperaTHOro COCTOSIHUS B APYTO€.

2.PacTBOpeHne TBEpABIX BELIECTB U I'a30B.

3aBUCHUMOCTb PAcCTBOPHMMOCTH TBEPJBIX BEIIECTB M Ta30B OT TEMIIEpPaTypBHI.
MaccoBast 10711 BeIIECTBa B pacTBOpe Kak croco0 BBIPRKEHHUsSI COCTaBa
pactBopa.

HemMoHcTpanus

Dusnyeckre CBOWCTBA BOJIbI: HOBEPXHOCTHOE HATSKEHUE, CMAauMBaHHUE.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

V1,¥2,¥5,31,32

CamocrosiTensHast paboTa 00yJarommxcs

[ToBTOpEeHHE W 3aKpeIIcHuEe paHee M3YYEHHOTO MaTepuana ¢ WCIOJIb30BaHUEM
KOHCIIEKTA JICKIIMU, PEKOMEHI0BAHHBIX UCTOYHUKOB U JINTEPATYPHI, MOJrOTOBKA
K IIPaKTUYCCKUM 3aHATUAM

Brinonnenue pedepara

Tema 13. Xumudaeckre peakuun

Copeprxkanre yueOHOTO MaTepuaa:

13

Jlexus

1.IloHsITHE O XUMHYECKOHN PEaKIIH.

Tunsl xumMugecknx peaknnii. CKOpocTh peakuu U GakTopbl, OT KOTOPHIX OHA
3aBucHT. TemnoBoi 3pdekT XuMIuIecKon peaxKuH.

2.XUMHYECKOEe paBHOBECHE U CIIOCOOBI €r0 CMEILICHHS.

HeMoHcTpannu

XHMHUYECKHE PEAKIINH C BBIJICTICHUEM TEJIOTHI.
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OO6paTIMOCTh XUMHUYECKUX PEAKITHA.

TIpakTUueckue 3aHsATUA

1. 3aBHCHUMOCTh CKOPOCTH XHMHYECKOM pEaKIMH OT pPasIuyHbIX (AKTOPOB 4

(Temnepatypsl, KOHIICHTPAIIMU BEIIECTB, ICHCTBHS KATAI3aTOPOB).

CamocrosTenpHas paboTa 00y4yaromuxcs

IIoBTOpEHME U 3aKpEIUICHUE PaHEe U3yYEHHOI'O MaTepHalia ¢ UCIOJb30BAaHUEM

KOHCIIEKTa JICKI[UH, PEKOMEHIOBAHHBIX UICTOYHUKOB U JIUTEPATYpPhl, MOATOTOBKA 3

K MPAKTUYCCKUM 3aHSITUSIM

Brimonaaenune pedepara

Copeprkanne yueOHOTO MaTepuaa: 15 V1,¥2,¥3,¥5,31,32

Jlexmus

1.Knaccudukaius HEOpraHUUECKUX COSIUHEHUIN U UX CBOMCTBA.

Oxcunpl, KHCIOTHI, OCHOBaHHUS, COJIW. XHWMHUYECKHE CBOMCTBA OCHOBHBIX

KJIACCOB HEOPraHUYECKUX COCIUHEHUH B CBETE TEOPUHU HIIEKTPOIUTHYECKOU

nuccormaiuu. [lonstue o ruaponuse coneid. Cpena pacTBOPOB COJNEH: KUCas,

HeUTpasibHasl, menoyHas. Bonopoausiii nokaszarens pH pactBopa.

Mertamnsl u HemeTaibl. Mertamnel. OOmue Qu3udeckne W XUMUYECKHE

CBOMCTBa META/UIOB, OOYCIIOBJICHHBIC CTPOCHHEM aTOMOB W KpPUCTAIOB M

MOJIOKEHUEM META/UIOB B AJICKTPOXUMHUYECKOM psiy HampspkeHud. OOmrue

criocoObl monmydyeHust MetayuioB. CrutaBel: depHble W LBeTHBIe. Kopposus

METAJIJIOB U CIIOCOOBI 3aIIIUTHI OT HEE.

Hemeramnel. OOmias xapakTepuCTHKa TIJIABHBIX TMOATPYII HEMETAUIOB Ha

npumepe rajoreHoB. OKHCIUTETBEHO-BOCCTAHOBUTEIBHBIE CBOMCTBa 8
Tema 14. Heopranuueckue HEMETAILIOB.

2.Baxueiiimme COeNMHEHUS METAUVIOB W HEMETAJUIOB B TPHUPOAEC U
COCHMHCHIA XO03UCTBEHHOH ACSITEIILHOCTH YEJIOBEKA.

3ammra OKpyXaroleh cpelbl OT 3arpsi3HEHUs TSKEIBIMU MeTallllaMH, a30Ta,

CepHI, yriaepoa.

JeMoHncTpanuu

B3aumopeiictBre MeTalUIOB ¢ HeMeTalulaMH (IIMHKAa C CepoH, aJfOMHHHS C

HOZIOM), pacCTBOpaMH KHUCIIOT U IEJI0YEH.

T'openne meTamioB (IIMHKA, JKeJie3a, MarHus) B KUCIOPO/IE.

B3aumopeiicTBuEe a30THOM U KOHLIEHTPUPOBAHHOM CEPHOI KUCIOT C MEABIO.

BoccranoButenbHbIE CBOMCTBA METAILIIOB.

XHUMHUYECKHE CBOMCTBA COEIMHEHNIT METAJLJIOB.

[IpakTuyeckue 3aHITUS 2

1.Peakiin oOMeHa B BOJTHBIX PACTBOPax AJIEKTPOJIUTOB.

CamocTosiTenbHas paboTa 00yJaroIuxCcs

[ToBTOpEHME W 3aKpeIiCHUE paHee W3YUCHHOIO0 MaTepuajia C MCIIOIh30BaHUEM 5

KOHCIICKTA JICKIIUH, pPCKOMCHAOBAHHBIX HCTOYHUKOB U JIUTCPATYPHI, IOATOTOBKA
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K IPaKTUYECKUM 3aHATHIM
Brmonnenune pedepara

Pa3nen 3. Xumus. Opranudeckast XuMusl.

Tema 15. Oprannyeckue cOeIMHEHUS

Cojneprkanue yueOHOrO MaTepuaa;

15

Jlexus

1.OcHOBHBIE TIOHSATHS OPTAaHIMYECKON XMMHH U TEOPHUS CTPOCHUSI OPTaHUIECKHUX
COEJIMHEHUI.

[Tonsitue uzomepuu. Buasl mzomepun: CTpyKTypHas (yriIepoJHOTO CKeEJNeTa,
MOJIO’KEHUS KPaTHOM CBSI3W WIH (DYHKITMOHATBHOHN TPYIIHI), IPOCTPAHCTBEHHAS.
MHoroo0pasue opraHM4ecKuX COSTUHCHU.

VYraesonopoasl. IlpenensHble M HempeAenbHbIE yrieBoaopoasl. CTpoeHue
YTTIEBOIOPONIOB, XapakTepHbIE XWMHYECKHE CBOICTBA  YTIIEBOJOPOIOB.
[IpencraBuTenu  yrieBOAOPOAOB: MeETaH, OTWIEH, aleTHieH, OeH30IL.
[IpumeHeHue  yriaeBOJOpPOJOB B OpraHMYEeCKOM  cuHTe3e.  Peakius
nonumeprzannd. Hedth, Ta3, KaMeHHBI Yroilb — TPHUPOJHBIE HCTOYHUKU
YTIIEBOIOPOJIOB.

2.Kucnoponconepsxaiiye opraHndeckre BelecTna.

CrnupThl, KapOOHOBBIC KHCJIOTBI M CIIOKHBIC 3(HPBL HMX CTPOECHHE U
XapaKTepHble XUMHYECKHe cBoicTBa. lIpeacraBurenn KHCIOPOACOAEPIKAIINX
OPraHUYECKUX COEIUHEHWI: METUJIOBBIM W ITWIOBBIA CIHUPTHI, TJIHUIEPHH,
YKCYCHasi KUCJIOTa. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT. JKHPBI Kak
CIIOXHBIE 3(PHPBHL.

YTIIeBoABL: TIIOK03a, KpaxMall, [eJUTI0II03a.

A3zoTcojiepKaIiue OPraHunIeCKre COCIUHECHUS. AMUHbBI, aMUHOKHCIIOTBI, OCIIKH.
Crpoenune u O6uonornyeckas GyHKIHS O0eTKoB. XMMHUYECKHE CBOMCTBA OEIKOB.
I'eHeTnveckas CBA3b MEXIY KJIACCAaMU OPTaHUYEeCKUX COSAMHEHUH.
JeMoHncTpanuu

[Toydenue >TUIIEHA U €0 B3aMMOJICHCTBUE C PACTBOPOM IMepMaHTaHaTa Kajus,
OpoMHOH BOIIOM.

Peakiius nosryueHus yKCyCHO-3THIIOBOTO 3(upa.

KauecTBennast peakiusi Ha TIMIIEPUH.

LIBeTHBIC peakiyu OEIKOB.

IInactmaccet u BonokHa. [loHsTHe o TtutacTMaccax. TepMoruacTHuHbBIE W
TEPMOPEAKTHBHBIC MOIUMEPhl. OTHEIbHBIC MPEACTABUTEIIN CHHTCTHYCCKUX U
HCKYCCTBEHHBIX ITOJTMEPOB:

(heHomOQOpMaITBACTUAHBIE CMOJIBI, TOTUBUHIIXIIOPU], TE(IIOH, IEILTYIOHI.
[MonsTe O XMMHYECKHMX BOJIOKHAX. HaTypajibHble, CHHTETHYECKHE U
HMCKYCCTBEHHBIE BOJIOKHA. OTHENBbHBIE TPEICTABUTEIN XUMUYECKUX BOJIOKOH:
areTatHoe (TpUAETATHBIM IIENK) W BHCKO3HOE BOJIOKHA, BUHILTXJIOPHUIHBIC
(X70pWH), TONMHUTPWUIbHBIE (HUTPOH), TOJIMAMUJIHBIE (KanmpoH, HEHIIOH),

V12,¥3,31,32
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o GupHEIC (JTaBcaH).
JlemoHcTpanus
Paznnynbie BUJIBI IJIACTMACC M BOJIOKOH.

HpaKTI/I‘IeCKI/IC 3aHATUA
1.03HaKOMIICHHE C CHHTCTHYCCKHUMU U HNCKYCCTBECHHBIMU ITOJIMMEPAMU.

CamocTosTenpHas paboTa 00yJarOIuXCs

[ToBTOpEHHE W 3aKpeIJICHUE paHee M3YYEHHOro MaTepuaia C HCHONb30BaHHEM
KOHCIIEKTA JICKIINH, PEKOMEH/I0BAHHBIX UCTOYHUKOB U JINTEPATYPHI, MOATOTOBKA
K TIPAKTUYECKUM 3aHATHIM

Brinmonuenue pedepara

Tema 16. Xumust 1 )Xx13Hb

Cojneprkanue yueOHOTO MaTepuaa;

13

Jlexuus

1.XumMust 1 OpraHu3M 4eI0BeKa.

XUMHYecKHe DJIEMEHThl B  OpraHu3Me uenoBeka. OpraHudeckue U
Heopranuyeckue BemiecTBa. OCHOBHBIC )KHU3HEHHO HEOOX0IUMBIE COCTUHEHUSI:
0emnKy, yriaeBoAbl, )KUPbl, BUTAMUHBI. YTJIEBOJbI — IJIaBHBII HCTOYHHUK SHEPIHU
opranu3ma. Pojib KUpOB B OpraHu3zMe. XOJECTEpUH U €ro pojib B 3/I0POBHE
4eJI0BeKa.

2.MuHepanbHble BeIIECTBA B MNPOAYKTaX MHUTAHUS, NHIIEBbIE JOOABKH.
COamaHcupoBaHHOE TUTAHKE.

Xumust B ObiTy. Boma. KauectBo Bompl. Molomme W YHCTSIINE CPEICTBA.
IIpaBuia 6e30nacHoN paboThI CO CPeCTBAMHU OBITOBOM XMMUHU.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

¥2,¥4,¥5,31,32

CamocrosTensHas pabota 00yJaromuxcs

[ToBTOpEHHE M 3aKpEIICHHE paHee M3yYCHHOr0 MaTepHaia ¢ MCIOIb30BaHUEM
KOHCIIEKTA JICKIIMH, PEKOMEHI0BAHHBIX HCTOYHUKOB U JINTEPATYPHI, MOATOTOBKA
K TIPAKTUYIECKUM 3aHSTHIM

Breinonnenue pedepara

Pasznen 4. buomorus

Tema 17. Buonorus - COBOKYIHOCTh
HayK O XHMBOW mIpupoje. Meronsl
Hay4YHOTO MO3HAHMS B OMOJIOTHH

Conepxanue yueOHOro MaTepuaa:

Jlexus

1.KuBas mpupoa kak 00bEeKT N3ydeHHUsI OHOJIOTHH.

MeTob! ucclieI0BaHuUs )KUBOW TIPUPOJIBI B ONOJIOTHH.

2.0npexnenenue XU3HM (C MPHUBJICYEHHUEM MaTepualla W3 pas3zieioB (QU3MKU U
XUMUN).

YPOBHYU OpraHM3aNNH KA3HH.

JlemoHcTpanuu

VYpoBHU OpraHu3anum KU3HU.

MeTo1bl TO3HAHUS KUBOW TTPUPO/IBI.

IIpakTryeckue 3aHsITUS

¥2,¥4,31,32
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CamocTosTenpHas paboTa 00yJaronuxcs
[ToBTOpeHMEe U 3aKpericHne paHee M3YYEHHOTO MaTepHaia ¢ UCIONIb30BaHHEeM

KOHCIIEKTA JIEKIIUH, PEKOMEHIOBAHHBIX HCTOYHUKOB U JINTEPATYPHhI, OJrOTOBKA 5
K MIPaKTHYECKUM 3aHATUSIM
Brmonanenune pedepara
Copepxanue yueOHOTO MaTepuarna: 13 V1,Y2,¥3,¥5,31,32
Jlexmus
1.Mcropus n3ydeHus KIETKH.
OcCHOBHBIE TIOJIOKEHWSI  KJIETOYHOW Teopmn. Kiletka -  CTpyKTypHO-
(yHKUMOHANBHAS (RJIEMEHTapHAs) eANHUIIA )KU3HU.
Crpoenue xinetku. [IpokapuoTsl 1 3yKapruOThl — HU3IINE U BBICIIHE KIETOYHBIE
opraam3mbl. OCHOBHBIE CTPYKTYpPHBIE KOMITOHEHTHI KJIETKH JYKapHOT.
IloBepxHocTHBIN ammapaT. CxeMaTH4YHOE OINHCAaHUE KHUJKOCTHO-MO3aW4HOMN
MO/JIENTU KIIETOYHBIX MEMOpaH.
[uTormasma — BHYTPEHHSAS Ccpela KIETKH, OpraHoWAbl (OpPTaHEeIIB).
Krnerounoe siopo. dyHkius siapa: XpaHEeHHe, BOCIPOU3BEICHHE W Iepeaada
HACJICJICTBEHHOW WH(OPMAIMH, PETYISIHs XUMHUYECKOH aKTUBHOCTH KIIETKH.
CtpykTypa U QYHKIIUHA XPOMOCOM. AYTOCOMBI 1 TIOJIOBEIE XPOMOCOMBI.
2.MarepuanbHOE €IUHCTBO OKPY>KAIOIIETO MUPa U XUMHYECKUN COCTaB KUBBIX
OpraHU3MOB.
Bbuonornueckoe 3HaueHHe XMMUYECKHUX 3JIeMeHTOB. Heopranuueckue BemiecTBa 6
B COCTaBe KIIeTKHA. Ponb BOIBI Kak PacTBOPUTENS M OCHOBHOTO KOMIIOHEHTA

Tema 18. Knetka BHYTPEHHEW cpelibl opranu3MoB. HeopraHudyeckre MOHbBI. YTJIEBOJbI U JIUIUJIbI
B kierke. CTpykTypa u Ouosiorndeckue QyHKIMH OCITKOB. AMUHOKHCIOTHI —
MOHOMepHI 0enkoB. CTpoeHHe HYKJICOTHIOB M CTPYKTypa MOJIMHYKJICOTHAHBIX
neneit JJHK u PHK, ATO®.
Bupycel n Oakrepuodaru. HekierouHoe cTpoeHHe, KH3HEHHBIH LUKIT U €ro
3aBUCHMOCTh OT KJIETOYHBIX (opM Ku3HU. Bupycel — Bo3Oyaurenn
WHQEKIMOHHBIX ~ 3a0oNieBaHWif; MOHATHE 00  OHKOBHpycax.  Bupyc
ummyHozaeduiura yenoseka (BUY). [Mpodunaktuka BUY-undexium.
JeMoHncTpanuu
CrpoeHne MONEKyIbl OesKa.
Crpoenue monexyinst JJHK.
CrpoeHHe KIETKH.
CTpoeHue KIEeTOK MPOKaproT U 3YKapHOT.
Crpoenue Bupyca.
[IpakTryeckue 3aHsITUS
1.Habmtonenue KIETOK PacTeHWM M KUBOTHBIX ITOJ MHUKPOCKOIIOM Ha TOTOBBIX 2
MHUKpONpenaparax u ux OnucaHue.
CamocrosTenpHast padoTta o0yyaromumxcs 5
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[ToBTOpeHVe U 3aKpericHHe paHee M3YYeHHOr0 MaTepuala ¢ MCIOIb30BaHHEM
KOHCIICKTA JICKITUH, PEKOMEH/IOBAHHBIX HCTOYHHUKOB U JINTEPATYPHI, OJrOTOBKA
K MPaKTUYECKUM 3aHSATUSIM

Brimonaaenune pedepara

Tema 19. Opranusm

Copeprkanne yueOHOTO MaTepuaa: 12
Jlexus

1.Opranusm - enquHoE HEjoe.

MmuorooOpasue oprann3MoB. OOMEH BEIIECTBOM M JHEPTHEH C OKpYyKaromen

Cpeoif Kak He0OX0IMMOE YCIOBHE CYIIIECTBOBAHUS JKUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJJHA M3 OCHOBHBIX OCOOEHHOCTEH

JKUBBIX OpraHu3MoB. JlenmeHne KJIETKM — OCHOBa pOCTa, Pa3BUTHS U
pa3MHOXEHUsT opraHu3MoB. becnonoe pasmHoxxkeHue. IlomoBoil mpomecc u

noJoBoe pa3MHOKeHHe. OIII0I0TBOPEHHUE, €r0 OHOJIOTHUECKOE 3HAUCHHE.

2.IlonsiTre 00 MHAMBUIYATLHOM (OHTOTEHE3), SMOPHUOHATILHOM (3MOPHOTEHE3) U
MOCTAMOPHUOHATIFHOM Pa3BUTHH.

NnauBumyansHoe pa3BUTHE YEIOBEKa M €T0 BOZMOXKHBIE HAPYIICHUS.

3. O01ue npeAcTaBICHMsI O HACICSICTBEHHOCTH ¥ U3MEHYMBOCTH.

I'eHeTnveckass TEPMUHOJNOTHSI M CHMBOJHKA. 3aKOHOMEPHOCTH HaCIIeOBaHUSI.
HacnenoBanue npusHakoB y yenoBeka. [lomoBeie xpoMocombl. CLEmIEHHOE ¢

NoJjioM HacienoBaHue. HacnencTBeHHbIe OOJE€3HM YeNOBEKa, MX HPUYMHBI U
npodunakTrka. CoBpeMEHHbBIE MPENICTABICHHS O TEHE U TEHOME.

I'eHeTnveckne 3aKOHOMEPHOCTH W3MeHUYMBOCTH. Kitaccubukamus — ¢opm
M3MEHYMUBOCTU. BiusiHuEe MyTareHOB Ha OPraHMU3M YEJIOBEKA. 6

[Ipeamer, 3amauym U METONBI CENEKIMH. | eHeTUYecKHe 3aKOHOMEPHOCTH
cenekimu. Yuenne H. WM. BaBumoBa o0 T1eHTpax MHOTOOOpa3usi W
MIPOUCXOXKJIEHUSI KYIBTYpHBIX pacTeHuil. buoTexHomorus, ee MOCTIKEHUS,
MEPCIICKTUBBI Pa3BUTHSL.

JeMoHcTpanuu

OOMeH BellecTB U NpeBpallleHue SHEPTHUH B KIIETKE.

[enenue xineTku (MUTO3, MEHO3).

Crioco0bI 6€cIoIoro pa3MHOKEHUS.

OmIog0TBOpEHUE Y PACTCHHIA U )KUBOTHBIX.

WHauBuayansHOE pa3BUTHE OpPraHU3Ma.

Hacnencreennsie 60JI€3HN YeIOBEKA.

BrmsiHue anmkoronusma, HapKOMaHUH, KypEeHUs] Ha HACJIEJICTBEHHOCTD.
Myrtanumu.

MonupukanroHHass U3MEHYHUBOCTb.

LleHTpbl MHOTOOOPA3HsI U TIPOUCXOXKICHHSI KYJIbTYPHBIX PACTCHHIA.
HUckyccTBeHHBIH 0TOOD.

HccnenoBanus B 001acTi OMOTEXHOJIOTHM.

V1,¥2,¥3,¥5,31,32
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TIpakTUueckue 3aHsATUA

1.Pemienue seMeHTapHbIX FeHETHUECKHX 3a/ad. 2
CamocrosiTensHast paboTa 00ydarommxcs
IloBTOpEeHue 1 3akperyieHne paHee M3yYEeHHOTO MaTepuaia C HCIOJIb30BaHUEM
KOHCIIEKTa JIEKLIUH, PEKOMEHIOBAHHBIX NCTOYHUKOB H JINTEPATyPhl, IOATOTOBKA 4
K MIPaKTHYECKHUM 3aHATUSIM
Brinmonuenue pedepara
Copeprkanne yueOHOTO MaTepraa: 14 V1,¥3,31,32
Jlexus
1.DBomoniMOHHasT Teopuss W ee poinb B (HOPMHUPOBAHWH COBPEMEHHOMN
€CTECTBEHHO-HAayYHOW KapTUHBI MHpa.
Bun, ero kputepuu. Ilomynsanus kak CTpyKTypHasl €qUHULA BUAA U IBOJIOLHH.
CuHTeTHYeCKas Teopusl JBOMIOUMH. J[BWKyIIMe CHJIBI  3BONIOLUH B
COOTBETCTBUM C CcHHTeTHdeckod Teopueil spomouuu (CTD). I'enernueckue
3aKOHOMEPHOCTH 3BOJIIOLIMOHHOTO IIpOoLecca.
2.Pe3ynbTathl 3BOJIIOLMH.
CoxpaHeHrie MHOT000Opa3usi BHIOB KaK OCHOBA YCTOWYMBOTO Pa3BUTHS
onocdepsl. IlpuunHBI BBEIMHpaHWST BUAOB. buoNOrMYyeckuid mporpecc U
OMOJIOTHYECKUi perpecc.
I'unoTess! MPOUCXOXKACHUS KU3HU. Y CI0KHEHNE KUBBIX OpPraHU3MOB Ha 3emie
B MpPOIIECCE BOJIIOLIMU. AHTPOIIOTeHE3 U €ro 3aKOHOMEepHOCTH. [loka3aTenbcTBa
POJCTBA YEJIOBEKA C MIICKOITUTAIOIIMMH >KHBOTHBIMHU. 8
3.Okonoruueckue HakTopsl aHTPOIIOT€HE3A.

Tema 20. Bun YcioxHEeHne MOMyJISIMUOHHON CTPYKTYphl BHZIa, U3TOTOBJIEHUE OpYyAUN Tpyaa,
Nepexo; OT PACTHTENFHOIO K CMEIIAHHOMY THUIy INUTAaHUS, HCIIOJIb30BaHUE
oras. IlosBneHrne MBICTUTENBHON HESITENBHOCTH M WICHOPA3JIEIbHONW pEYH.
IIpoucxoxieHue 4yeroBe4eCKUX pac.
JeMoHncTpanuu
Kpurepuu Buga.
[omynsauus - cTpyKTypHasi €AMHUIA BUIA, €IMHHUIA SBOJIIOLNH.
JBWKyIllH€ CUIIbI IBOJIFOLIUH.
BozHukHOBeHNE 1 MHOTr00Opas3ie NprucnocoOIeHUH Y OpraHHu3MOB.
Penkue u ncuesatomniyie BUIbI.
JBMKyIllHe CUIIbl aHTPOIIOTE€HE3a.
IIponcxoxIeHne YenoBeKa U YeI0BEYeCKIX pac.
[IpakTideckue 3aHATUSL 2
1.0nmcanue ocobeit Buaa no MophoaoruieckoMy KpUTEPHIO.
CamocTosTenbHas paboTa 00y4Jarommuxcs
[loBTOpEHME M 3aKpeIsICHHE paHee U3yUYEHHOIO0 MaTepHasa ¢ UCIOIb30BAHUEM 4

KOHCIICKTA JICKIIUH, pPCKOMCHAOBAHHBIX HCTOYHUKOB U JIUTCPATYPHI, IOATOTOBKA
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K IPaKTUYECKUM 3aHATHIM
Brmonnenune pedepara

Tema 21.OxocucTEMBI

CojneprkaHue yueOHOro MaTepuaa:

12

Jlexmus

1.IIpeamet u 3aga9n SKOJIOTHH

Yyenne 00 dKomorHYecKuX (haKTopax, y4eHHE O COOOIIEecCTBaxX OpPTaHU3MOB,
ydeHue o ouochepe. Dxonmoruueckue (HakTopbl, OCOOCHHOCTH MX BO3ICHCTBUS.
DKoyornveckasi XxapakTepucTuka Buja. [IoHATHE 00 YKOJIOTUYECKUX CUCTEMAaX.
enu mutanus, Tpopuueckre ypoBHH.

BuoreoneHo3 kak »skocuctema. buoneHo3 W OHOTON Kak KOMIIOHEHTHI
OnoreomneHo3a.

2.buocdepa — rmobanpHAs YIKOCHCTEMA.

VYuenue B. U. Bepnanckoro o 6uocgepe. Posb sxuBbIX opraHu3mMoB B 6uocdepe.
buomacca. buonorudeckuii KpyroBopoT (Ha IpuMepe KPyroBopoTa yriepoja).
OcHOBHbIE HANPABJICHUS BO3JCHCTRIS YelloBeKa Ha Onocdepy.
3.Tpancopmansi €CTECTBEHHBIX OSKOJOTHUYeCKUX cucteM. (OcoOeHHOCTH
arpodKOCUCTEM (arpolieHO30B).

HeMoHcTpannu

Dkonornveckue HakTopsl U UX BIHSHUE HA OPTAHU3MBI.

MC)KBHI[OBI)IC OTHOLICHUS: MMapasuTrU3M, XUIIIHUICCTBO, KOHKYPCHI M, CI/IM6I/IO3.
SpycHOCTB paCTUTENLHOTO COOOIECTRA.

Kpyrosopot yrinepozna B 6uocepe.

3anoBeTHUKH W 3aKa3HUKH Poccui.

[IpakTuyeckue 3aHATUS
1.CocraBieHne cxeM nepefady BeIecTB U SHepruu (Ienei MUTaHus).

CamocrosTensHast paboTta 00yyaromumxcs

IToBrOpeHME U 3aKpeIIeHUE paHee M3yuYEeHHOI'0 MaTepuasa ¢ UCIOJIb30BaHUEM
KOHCIIEKTa JIEKIIUH, PEKOMEHOBaHHBIX HCTOYHUKOB M JIUTEPATypPhl, MOJITOTOBKA
K IPaKTUYECKUM 3aHATHIM

Brimonnenne pedepara

V1,3, ¥5,31,32

HpOMe)KyTO‘IHaH aTTeCTanusa

[To uToram BTOpOrO cemecTpa U3ydeHHUs TUCIUILTHHBL: TuddepeHInpoBaHHbIN
3a4eT

HUroro 3a 2 cemecTp

139

Bcero

236
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HanmenoBanmue pa3aciioB U TCM

Copnepxanue yueOHOro MaTepuana v GOpMbI OpraHU3aHH ACITEIbHOCTH
oOyJaronxcs

O0BeM yacoB

3HaHUSIT U YMEHMS,
(hopMUPOBAHHIO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT IPOTPAMMBI

Paszgen 1. dusuka

CojneprkaHue yueOHOro MaTepuaa:

®dusnka — GyHIaMEHTaIbHAS HAyKa O TIPUPOJIC.
EcTtecTBeHHO-HAy4YHBIA METOZ TO3HAHHS, €ro BO3MOXHOCTH W TPaHHIIBI
MIPUMEHUMOCTH.

OKCIIEpUMEHT M TEOpHs B TIpoLecCe MO3HAaHUS MpHPOAbl. MoaenupoBaHue 11
¢du3nueckux sABIEHUI U mpoueccoB. EcTecTBeHHO-HAayyHasi KapTHHA MHpa U ee
BaYKHEHIINE COCTABIIAIOLIME.
Tema 1. Beenenue EnnHCTBO 3aKOHOB MpPHUPOJBI U COCTaBa BellecTBa Bo BeenenHoil. OTKpHITHS B ¥2,¥4,31,32
(u3MKe — OCHOBA MpOrpecca B TEXHUKE U TEXHOJIOTHH MPOU3BOICTBA.
[IpakTuyeckue 3aHATUSA -
CamocrosTensHast paboTa 00yJarommxcs
BrinosiHeHue JOMalllHEH KOHTPOJIbHOM paboThI 11
Beinonnenue pedepara
[ToaroroBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOPOCHI
Conepxanue yueOHOro MaTepuana:
Kunematuka. Mexanuueckoe nBmwkenue. Cucrema ortcuera. Tpaekropus
JIBUDKEHUSL.
ITyte. Ilepememienue. PaBHOMepHOE mpsMosMHEHOe ABIKeHHEe. CKOpOCTb.
OTHOCHUTENIBHOCTE MEXaHWYECKOTO [BIXKEHUs. 3aKOH CIIOXKEHHS CKOPOCTEH.
I'padukn npmwxenus. CpemHsisi CKOPOCTh NPU HEPABHOMEPHOM JBHKEHHH.
MrHoBeHHass CKOpPOCTb. PaBHOYCKOpEHHOE IpPSMOJIMHEMHOE  JIBUJKEHHE.
VYckopenue. CBoOomHoe mazeHue ted. KpuBonmHeiiHOoe OBMXKeHHE. YTiaoBas
Tewma 2. Mexanuka CKOpOCTb. PaBHOMEpHOE IBMXKEHHE MO OKpYXHOCTH. lleHTpocTpemurensHOe 13 v1,¥3,31,32

YCKOPCHHE.
Junamuka. Macca u cuna. B3aunmopeiictue Ten. 3akoHbl JHHAMUKH. CHIIBI B
npupoze.

Cnoco6s! m3mepenus cuil. MaepnmanbHas cuctemMa orcuera. 3aKOH BCEMHPHOTO
Tarorenusi. HesecomMocTs.

3aKoHBI cOXpaHEeHUs B MexaHuke. iMmynbe Tena. 3akoH cOXpaHeHHS UMITYJIhCa.
PeaktuBHOE nBmXeHHe. MexaHudeckas pabora. MomHOoCcTh. Paborta cuibl
TATOTEHUS, CHJIbI yNPYroCTH M CHJIIbBI TpeHus. MexaHudeckas DHEPIHUs.
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Kunernueckas sHeprusi.

Kunerngeckas sHeprus u padora. [loTeHnnanpHas SHEPTHst B TPAaBUTAIIHOHHOM
noJe.

[loTennnanpHas SHEPTUS YIPYTo Ae(OpMHPOBAHHOTO Teia. 3aKOH COXPAaHEHUS
MOJTHON MEXaHUYECKOU SHEPTHUH.

JeMoHcTpanuu

OTHOCUTENBHOCTh MEXAaHUYECKOTO ABMKEHUSI.

Buasl MexaHMUECKOrO IBUKEHUS.

WNHepTHOCTS TE.

3aBUCHMOCTb YCKOPEHHS TeJla OT €ro Macchl ¥ CHUJIBI, IEHCTBYIOLIEH Ha TEIO.
PaBeHCTBO M NPOTHUBOIOJIONKHOCTH  HANpaBICHHUS CHUJI  JEUCTBUS U
MPOTHUBOJECHCTBUSL.

HesecoMocTs.

PeakTuBHOE IBM>KEHUE, MOETH PAKETHL.

V3MeHeHue SHEPTUH PU COBEPIIICHUH PabOTEHI.

[IpakTrueckue 3aHATUSL
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMsI OT MAcChl Tela.

CamocrosiTensHast paboTa 00yJarommxcs

BrinosnHeHue JOMalllHeH KOHTPOJIbHOM paboThl
Breimmonnenue pedepara

[ToroToBKa MICHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI

11

Tewma 3. OCHOBBI MOJIEKYJIIPHOU
(bM3HUKH U TEPMOIMHAMUKI

Conepxanue yueOHOro MaTepuana:

MonekynsipHast (pu3nka. ATOMHCTHYECKass TEOpPHs CTPOCHHS BEILECTBA.
HaOnroneHust ¥ OMBITHI, MOATBEPKAAIONINE aTOMHO-MOJICKYJISIPHOE CTPOCHHE
BeliecTBa. Macchl M pasMepsl MOJIEKyIl. TemioBoe IBH)KEHHE YacTUI] BEIECTBA.
BpoynoBckoe nBuxenue. Maeanbubilii raz. Temmeparypa kak Mepa cpenHeu
KMHETUYECKONM DHEPrMM 4YacTHLl. YPaBHEHHE COCTOSHHS HIEaTbHOTO Trasa.
W3omporecch 1 ux rpaguku. OObsICHEHHE arperaTHbIX COCTOSIHUI BEIeCTBa U
($a30BBIX MEPEXOJOB MEXIy HHMH Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX
IIPEACTABIICHUN.

CBs13p MEXIy NaBJICHHEM W CpeIHEeH KUHETHYEeCKOW SHEeprhueil MOJEKys rasa.
Pabora raza. Mogenb xuakocT. [I0BEpXHOCTHOE HATSKEHHE M CMaddBaHHE.
Kpucrannmueckue n amopgusie Beectsa. JKunknue KpucTasibl.
Tepmonnnamuka. BayTpennsst sneprusi. Paborta n Terooraada Kak CIOCOOBI
W3MEHEHUs] BHYTpeHHEN sHepruu. [lepBelii 1 BTOPOMl 3aKOHBI TEPMOJAMHAMUKHU.
Ilpunuuner nedictBus TemioBblx MammH. KIIJI TemnoBbIX JBUraTeNew.
TenmoBble MaIMHBI U X MPUMEHEHHE. DKOJIOTHYECKHe MpoOIeMbl, CBSI3aHHbBIE
C IPUMEHEHHEM TETUIOBBIX MAIIIUH U TPOOJIEMBI SJHEProcOepeKeHNSI.
JlemoHcTpanuu

JIB>keHre OpOYHOBCKHMX YaCTHII.

13

¥1,¥3,31,32
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Hubdysus.

SIBneHns MOBEPXHOCTHOTO HATSDKEHUS M CMAYHBAHMA.
Kpucramnel, aMmop(dHEIC BeleCTBa, )KUIKOKPUCTATNINISCKHIE TEIA.
M3MmeHeHne BHYTPEHHEH SHEPTUHU Tell IPH COBEPIIEHUN PaboTHI.

[TpakTHdecKue 3aHATHS 2
CamocrosiTensHast paboTa 00ydarommxcs
BsimonHenue JoMaltHel KOHTPOJIBLHON pabOThI 11
Brmmonxaenune pedepara
[ToarotoBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOPOCHI
Conepxanne yueOHOro MaTepuaa:
DneKTpocTaTuka. B3aumonelcTBHE 3apsDKEHHBIX Tel. OJIEKTPUUECKUM 3apsii.
3aKkoH COXpaHEHUs 3NEKTPUIECKOT 0 3apsja. 3aKkoH Kynona.
DIEKTPOCTATUYECKOE I0JIe, €r0 OCHOBHBIC XapaKTEPUCTUKK M CBSI3b MEXIY
HUMH. [TpOBOAHMKM U U30JIATOPHI B 3JIEKTPOCTATHUECKOM MOJI€. DIEKTpUUECKast
€MKOCTb KOHAEHCATOpa. DHEPTHsl IEKTPOCTATHUECKOTO TTOJIS.
[TocTostHubIit TOK. [locTOSsIHHBIN AmekTpuueckuii Tok. Cuia Toka, HampsbKeHUe,
3JIEKTPUUECKOe compoTuBieHrne. 3akoH Oma Juis y4JacTKa LEeNU W TOJTHOM
ANEKTPUYECKON LEMH.
Pabora u MoOIIHOCTH MOCTOSHHOTO TOKa. 3akoH J[xoyms—IJlenma. TemnoBoe
JEHCTBUE ANEKTPUIECKOTO TOKA. DINEKTPHUECKUN TOK B PA3IMYHBIX CPe/Iax.
MarnuTtHoe mone. MarHuTHOE T1OJIE M €ro OCHOBHBIE XapaKTE€PUCTHKH.
JleficTBe MarHUTHOrO IIOJIA HAa TPOBOJHUK C TOKOM. 3aKOH AMIepa. 12
Onekrpoasurarens. Cuna Jlopenma.
Tema 4. OCHOBH AEKTPOIHHAMHKI 15_1{13;J16H1z1e 3JIEKTPOMAarHUTHOM MHIYKIMHU. 3aKOH 3JIEKTPOMAarHUTHOW WHAYKLHH. V1.Y3.V5.31.32
pasuio Jlenna. CamouHaykuys. HAYKTUBHOCTb. DHEPIUsi MArHUTHOTO TTOJIS.
JeMoHncTpanuu
DneKTpu3amus Tell.
BsaumoneiicTBue 3apsHKeHHBIX Tell.
HarpeBaHue mpoBOJHUKOB C TOKOM.
OmnsiT Opcrena.
BsaunmMoneiicTBre MPOBOIHUKOB C TOKOM.
JeiicTBiE MarHUTHOTO TOJIS HA TPOBOJTHHUK C TOKOM.
Pabota smexkTpoaBurares.
SIBIIeHME AIIEKTPOMAarHUTHON MHIAYKLIUH.
[IpakTrueckue 3aHATUSL
COopka 3JeKTpHUECKON IIeTTM M M3MEPEHUE CUJIBI TOKa M HAaNpsHKCHUS Ha ee 1
Ppa3JINYHbIX y4aCTKax.
CamocrosTensHast paboTta 00yyaromumxcs 1

BrinosnHeHe TIOMallHed KOHTPOJIbHOM paboThI
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Brinonnenue pedepara
IToAroTOBKa MUCHhMEHHBIX OTBETOB HA KOHTPOJILHBIE BOIIPOCHI

Tema 5. Konebanus 1 BOJHBI

CojneprkaHue yueOHOro MaTepuaa:

Mexanunueckue xonebanus 1 BoaHbl. CBoOOAHBIE KoneOanus. [lepuon, yacrora
U amIuuTyga konebaHuid. ['apMoHmueckne KonmebaHWsA. MareMaTH4ecKwid u
NPYKWHHBI ~ MasATHUKH. IIpeBpamieHne OSHEpruM TIpPH  TapMOHHUYECKHX
KOJICOaHUSIX.

MexaHnuecKie BOJHBI U UX BHUIbL. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIC BOJIHBI.
VYApTpa3ByK U €T0 UCIOIB30BaHNE B MEAULIMHE U TEXHUKE.

OJNeKTpOMarHuTHeIe KosieOaHusi ¥ BOJNHBL CBOOOAHBIE AJIEKTPOMAarHUTHBIC
KoJIeOaHusl.

KoneGarensHbrii KOHTYP. dopmyna TomcoHa. BriHyX1€HHBIE
3JIeKTPOMarHUTHbIE KoJieOaHusl. l'apmonnyeckue 3JIEKTPOMAarHUTHbIE
KoyieOaHus. DIIEKTPUUSCKUi pe3oHaHC. [lepeMeHHBI TOK. DJIEKTPOTreHEpaTop.
ITonyuenue u nepenayda 3aekrposnepruu. [Ipodiaemsl sHEprocoepekeHus.
DJIEKTPOMAarHuTHOE noie. ONIEeKTPOMAarHUTHBIE BOJIHBI. CkopocTh
3JeKTPOMAarHUTHBIX ~ BOJNH. IIpUHIMOBI  pajuoCBSI3U M TEJIEBUACHUS.
Hcnonp3oBaHNe  JJIEKTPOMAarHWTHBIX ~ BOJH  pPas3iMYHOIO JHama3oHa B
TEXHUYECKUX CPEJICTBAX CBSA3H, MENULIMHE, IPH H3YYEHUU CBOWCTB BEIIECTBA.
CseroBble BONHBI. Pa3BuTHE TIpencTaBiIeHUNH O TMpPHPOJE CBeTa. 3aKOHBI
OTpaKCHHUs M TpejoMicHHs cBeTa. MHTepdepenius ceera. Judpakuus ceera.
Hudpaknuronnas pemerka. [lonspusanmsa csera. [Qucnepcust cBera. JIMH3BL
®opmyra TOHKOM JIUH3BI. ONTHYECKHE MPUOOPHI.

JeMoHncTpanuu

Konebanusi MaTeMaTHYECKOTO U MIPYKUHHOTO MAsITHUKOB.

Pabora snexkrporeHeparopa.

Wznyyenue u nprem 3J1eKTPOMarHUTHBIX BOJH.

Pannocssse.

Pasnoxenune 0enoro cBeTa B CIIEKTP.

Wnrepdepennus u audpakmus cpera.

OTtpakeHHe 1 IpeIoMIIEHHE CBETA.

Onrtryeckne npuodopHL.

12

IIpakTrueckue 3aHATUS
N3yuenne konebanmii MaTeMaTHIECKOTO MasTHUKA

CamocrosTensHast padoTta 00yyaromumxcs

Brinonsenune JOMalIHeH KOHTPOIbHOM paboThI
Brimonnenne pedepara

HOJII‘OTOBKa IMMCbMCHHBIX OTBETOB HAa KOHTPOJIbHBEIC BOIIPOCHI

11

V1,¥3,¥5,31,32

Tema 6. DnneMeHTHI KBAHTOBOM
¢bu3uKu

Coneprxkanue yueOHOro MaTepuaa;

KBanToBble cBoMcTBa cBeTa. PaBHOBECHOE TeIIOBOe u3iaydeHue. KBaHTOBas

12

Y1,V5, 31,32
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runore3a Ilnanka. dortosnekTpudeckuii 3¢ dext. YpaBHeHHEe DWHINTCHHA I
BHemHero (hoTorddekra. Doton. [laBnenne crera. J[yannsm CBOICTB cBeTa.
®usuka aroma. Monenu crpoenus aroma. OnbiT Pesepdopna. [loctynarer bopa.
OO6sicHeHre TUHEYaTOro CIIeKTpa BOJAOPOAa Ha OCHOBE KBAHTOBBIX MOCTYIIATOB
Bopa. IlornomeHne HW HCHyCKaHUE cBeTa aroMoM. KBaHTOBas »HEprus.
[Ipunun neicTBUS U UCTOIB30BaHKE Ja3zepa. OnTHYecKas CIEKTPOCKONUS KaK
METOJ] U3yUYEeHHsI COCTaBa BEIIECTRA.

®u3nKa aTOMHOTO S/Ipa U 3JIeMEeHTapHbIX dacTull. CocTaB U CTPOEHHE aTOMHOTO
snpa. CBOWMCTBA SJEPHBIX CHII. DHEPrus CBSA3U U JEPEKT MACChl aTOMHOTO spa.
PannoakTuBHOCTS. Buasr PpaaIuOaKTUBHBIX MpEBpaIICHUN. 3akoH
paanoakTUBHOTO pacmnaga. CBOWCTBA HOHU3UPYIOMIMX SACPHBIX HW3IYUCHHM.
PanmnoakTHBHEBIE U3TYYEHNS W X BO3JEHCTBHE HA KUBBIE OPTaHU3MEL S nepHble
peakuuu. SlnepHast sHEpreTHKa. DJIEMEHTapHBIE YaCTHUIIEI.

DyHIaMEHTaJIbHbIE B3aUMOICUCTBUSL.

HeMoHcTpannu

®doroaddexr.

DOTOIEMEHT.

Wznydenue nasepa.

JIuneiiyaTele CIEKTPBI Pa3JIMYHbIX BEILECTB.

CueTurK HOHM3UPYIOMIKX H3TyUYeHHUH.

[IpakTuyeckue 3aHATUSA

Wzydenune nHTEpHEPEHITNN U TUPPAKIINN CBETA .
CamocTosiTenbHas paboTa 00yJaroIIuXCs
Brinonsenune JOMalIHeH KOHTPOIbHOM paboThI 11
Brimonmuenue pedepara
HOI[I‘OTOBKa IMMCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI
Copepxanue yueOHOTO Marepuara: Y1,31,32
Crpoenne u passutue Bceenennoil. Kocmomorus. 3Besnsl. TepmosinepHbIit
cuHTe3. Moaens paciupsitoneiics BeeneHnoil.
[Ipoucxoxnenne ComHeuHoOW cucTeMbl. [IpoTOCONMHIIE W MPOTOIIAHETHBIC 13
obOmaka. OOpasoBanue IuiaHeT. [IpoOiieMa CyIIECTBOBAHUS BHE3EMHBIX
LIUBUIN3AIUH.
Tema 7. BceneHHast U €€ DBOJIIOLUS CoBpemeHHas pu3nyeckas KapTHHa MUpa.
[IpakTudeckue 3aHATUSL 2
CamocTosiTenbHas paboTa 00yJaroIuxCcs
BrinosnHeHMe TOMaIIHEeNd KOHTPOJIbHOM paboThI 11
Berinonnenue pedepara
IToaroTOBKAa MUCHMEHHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI
Paznen 2. Xumus. OO1iast 1 HeOpraHu4ecKast XHMHSI. V2,Y4,31,32
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Copeprxkanne yueOHOTO MaTepuaa:

XuMHU4IecKas KapThHa MHpa KaK COCTaBHAad 4YacCTb CCTCCTBGHHO-Hay‘IHOﬁ

KapTuHbl Mupa. Posib XuMHu B JKHM3HH COBpeMeHHOro obmiecta. Hoseiimue 11
JOCTIDKEHHMS XUMHUYECKOHW HAayKH B IUIAHE PA3BUTHsI TEXHOJOIWH: XMMHYECKas
3 TEXHOJIOTHSI — OMOTEXHOJIOTUSI - HaHOTEeXHOJIOTus. [IpruMeHeHHne MOCTIKEHHUN

Tewa 8. Brepenue COBpPEMEHHOW XUMHH B TYMaHUTApHOH cdepe NesTeTbHOCTH 00IIEeCTBa.
TIpakTUyueckue 3aHsATUA -
CamocTosiTenpHas paboTa 00yJaroIIuXCs
BsimonHenue JoMaltHeld KOHTPOJIbHON paOOThI 11
Brimonuenue pedepara
IToaroroBKa NMCHMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI
CopepixkaHue yueOHOTO Marepuara: Y1,¥3,31,32
[Mpeamer xumun. BemectBo. Atom. Monekyna. XuMHYECKHHA IIEMEHT 1 (POPMBI
ero cyuecTBoBaHus. [IpocTblie u croXxHble BelecTBa. AJUIOTPOIINS U €€
HNPUYHHBL
JeMoncTpanus
Habop mozeneit aToMOB 1 MOJIEKYT. 11
N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XMUMUHU. Macca aTOMOB U MOJIEKYJI.
AtomHas equHMIIA Macchbl. OTHOCUTENbHBIE ATOMHASI U MOJIEKYJISIpHAst MACCHI.

Tema 9. OcHoBHble mnoHsTHa 1 | KonudecTso BemecTsa.

3aKOHBI XUMUH [locrossHHAst ABoranpo. MoisipHast Macca. 3akoH ABorapo. MosipHbIi 00beM
ra3os.
3aKOH COXpaHEHHUs] MacChl BELIECTBA.
[IpakTryeckue 3aHATUS -
CamocrosTenpHast pabota 00yyaromumxcs
Brinonsenune TOMalIHe KOHTPOIbHOM paboThI 11
Brmonnenne pedepara
ITonroTroBKa MMCHMEHHBIX OTBETOB HA KOHTPOJILHBIE BOITPOCHI
Copeprxanre y4eOHOTO Marepuara: Y1,¥3,31,32
OtkpeiTue llepuonmueckoro 3akoHa. Ilepmomudeckas cucteMa XUMHYECKHX
anementoB 1. 1. MenaeneeBa kak rpaguueckoe otoopaxkenue [lepuogumueckoro

Tema 10. Ileproanyeckuii 3aKoH 3akoHa. Ileproguyeckuii 3aKOH U CUCTEMA B CBETE YUYECHMSI O CTPOEHUM aTOMA.

17§ Ilepuoamueckas cucTeMa | 3aKOHOMEPHOCTH HM3MEHEHHS CTPOCHHSA ODJIEKTPOHHBIX O00JOYeK aTOMOB U 13

XUMHUYeCKux anementoB J[. U
Menneneena

XUMHAYECKUX CBOWCTB 00pa3yeMbIX 3JIEMEHTAaMH IIPOCTHIX U CIIOKHBIX BEILECTB.
3nauenue llepuonmueckoro 3akoHa u I[leprognueckoil cMCTEMBl XUMHUYECKHX
anemeHToB [[. 1. MeHaeneeBa i pa3BUTUS HAYKU M IOHUMAHUS XMMHYECKOU
KapTHHBI MHpA.
JemoHcTpanus
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Paznuuneie ¢popmer Ilepuomudeckoil cuCcTeMbl XMMUYeCKuX 3eMeHToB JI. U.
MeHeneena.

[IpakTudeckue 3aHATHSI 2
CamocTosiTenpHas paboTa 00yJaroIIuXCs
Brinonsenne TOMaIHe KOHTPOIbHON paboThI 11
Brimonuenue pedepara
IToaroTOBKa MMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOTIPOCHI
Copeprkanne yueOHOTO MaTepuaa: V1,¥3,31,32
[Mpupona xumuveckoi cBs3u. KoBaneHTHas CBS3b: HEMOJIApHAs U TOJSIpHAS.
Honnas cBsa3p. Katnons! n annoHbl. Metamindeckas cBsi3b. BomopoaHas cBs3b.
B3auMoCBsI3p KPUCTAIUIMYECKUX PEMIETOK BEIIECTB C Pa3TUYHBIMHU THITAMHA 11
XUMHYECKOH CBSI3U.
JemMoHncTpanus

Tema 11. CTpOCHI/IC BEIlleCTBa O6pasuLI BEIICCTB ¥ MAaTEPHAJIOB C PAa3JIMYHBIMHU THIIAMU XUMHUYECKOM CBA3U.
[IpakTryeckue 3aHATUSA -
CamocrosiTensHast paboTa 00yJarommxcs
BrinosnHeHue JOMalllHEH KOHTPOJIbHOM paboThI 11
Bremmonnenue pedepara
HOI[I‘OTOBK& IMMCbMCHHBIX OTBETOB HA KOHTPOJIbHBIC BOIIPOCHI
Copeprxanne yueOHOTO MaTepuaa: V1,¥2,¥5,31,32
Bona B mpupome, ObITy, TeXHHUKE W Ha TMpousBoacTBe. Dusndeckne u
XUMHUYECKHE CBOMCTBA BOJHI. 3arp$13HI/ITeJ'H/I BOJBI U CHOCOGI)I ounctku. JKecTkas
BOJa U €€ yMAT'UCHUC.
OnpecHeHue BOJBI. ATperaTHbie COCTOSHHS BOJBI U €€ TEepPeXOAbl U3 OJHOTO
arperaTHoro COCTOSTHUS B JIPYTOE. 10
PaCTBOpeHI/Ie TBEPAbIX BEHICCTB U Ir'a30B. 3aBHCHUMOCTH PacTBOPUMOCTH TBEPABIX
BEIIECTB M T'a30B OT TeMIlepaTypbl. MaccoBas JOJIA BEIIECTBA B PACTBOPE Kak

Tema 12. Bona. PactBopsl croco0 BBIPAKEHUS COCTABA PacTBOPA.
HemMoHcTpanus
dusnyeckue CBOMCTBA BOJBI. TOBEPXHOCTHOC HATSXKCHUEC, CMAaYMBaHUC.
IIpakTUueckue 3aHsATUA -
CamocTosTenbHas paboTa 00yJarommuxcs
Brinonsenune TOMalIHe KOHTPOIbHOM paboThI 10
Brimonuenue pedepara
HOJII'OTOBKa IMMCbMCHHBIX OTBETOB HA KOHTPOJIBHBIC BOIIPOCHI

Tema 13. XuMuueckre peakiinu CopepixaHue yueOHOTo Marepuara: 11
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IToHsATHE 0 XUMUYIECKOH peakiuu. THITEI XUMUYIECKUX peakiuii. CKOpoCcTh
peaknum 1 HaKTOPBI, OT KOTOPBIX OHA 3aBUCHT. TermioBoi Ah(HEKT XUMHUIECKOH
peaknuu. XMMHYECKOe PaBHOBECHE U CITOCOOBI €T0 CMEILICHHSI.

JlemoHcTpanuun

XHUMHYECKHE PEAKINH C BBIICIICHUEM TeTIOTHI.

O0paTUMOCTh XUMUYECKUX PEaKIIUH.

HpaKTI/I‘IeCKI/IC 3aHATUA

3aBHCHMOCTb  CKOPOCTH XHMHYECKOM peakuud OT pa3NIMYHBIX  (aKTOpOB 1
(TemrepaTypbl, KOHIIEHTPAlH BELIECTB, ISHCTBHS KATATN3aTOPOB)

CamocTosTenpHas paboTa 00yJarOIuXCs

BsimonHenue JoMalntHel KOHTPOJIbHON paOOThI 10
Brimonaenue pedepara

IlonroTroBKa NMCHbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI

Copepxanue yueOHOTO Marepuaa: V1,¥2,¥3,¥5,31,32
Knaccudpukanms HeEOpraHMYECKUX COEAMHEHWH HW WX CcBOHCTBa. OKCHIBI,

KHCJIOTBI, OCHOBaHUs, CONH. XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOpPraHWYEeCKUX COCOUHEHMH B  CBET€ TEOPHUM  IJIEKTPOJIUTHYECKOH
nuccormaiuu. [lonstue o ruaponuse coneid. Cpena pacTBOPOB COJNEH: KUCas,
HeUTpasibHasl, menoyHas. Bonopoausiii nokaszarens pH pactBopa.

Mertamnsl w HemeTaiibl. Mertamnel. OOmue (Qu3udeckne U XUMUYECKHE

CBOWCTBA METAJIOB, OOYCJIOBJIEHHBIE CTPOCHHEM aTOMOB M KPUCTAJUIOB U
MOJIOKEHUEM METAJUIOB B 3JEKTPOXMMUYECKOM psiay HanpsokeHud. OOmme

crnoco0bl moiydeHus: merauioB. CruiaBel: depHble M LBeTHblE. Kopposus

METAJIJIOB U CIIOCOOBI 3aIIIUTHI OT HEe.

Hemeramnel. OOmias xapakTepUCTHKa TJIABHBIX TMOATPYHI HEMETALIOB Ha 11
npumepe raJoreHoB. OKHUCINTENHFHO-BOCCTAHOBUTENBHBIE CBOICTBa

Tema 14. Heopranuueckue HEMETAILIIOB.

COCAMHCHUA Baxneliue coeAMHEHUS] METAIUIOB U HEMETAJIJIOB B IPUPOJIE U XO3IHCTBEHHOM
JeSITeIbHOCTH YeJIOBeKa. 3allluTa OKpYyKarolled cpenpl OT 3arpsi3HeHHs
TSDKEJIBIMU METaJUIaMH, a30Ta, CEpPhl, YIIepoa.

HeMoHncTpannu

BsaumoneiictBue MeTayuloB ¢ HeMmeTallaMH (LMHKAa C CEpOM, aJIOMHUHUS C

H#0J10M), pacTBOPaMHU KUCIIOT U HIETOYEH.

I'openne meTamioB (IIMHKa, ’Kelle3a, MarHusi) B KHCIOPO/IE.

BzaumoaeiicTBre a30THOM U KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOT C MEJIbIO.
BoccranoBuTeNbHBIE CBOMCTBA METAIIIIOB.

XHUMHYECKHE CBOMCTBA COETMHEHNH METAJIIOB.

[IpakTryeckue 3aHsITUS L
CamocrosTenpHast padoTta 00yyaromumxcs 10
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Brinonsenne TOMalIHeH KOHTPOIbHOM paboThI
Brimonuenue pedepara
IToaroToBKa MHCHMEHHBIX OTBETOB HA KOHTPOJIbHBIC BOIPOCHI

Pazgen 3. Xummst. Opranmyaeckast XUMUS.

Tema 15. Oprannyeckue cOeIMHEHUS

Copeprkanne yueOHOTO MaTepuaa:

OCHOBHBIE TOHATHUSI OPTraHUYECKOH XMUMHUU M TEOPHUSI CTPOSHHS OPTaHHUECKUX
coeaunenuii. [lonstre nzomepun. Buabl nsomepun: cTpyKTypHas (YriaepoaHoro
CKeTleTa, IIOJIOKEHUSI KPaTHOM CBS3M WM (YHKIMOHAIBHOW TPYIIHI),
mpocTpaHcTBeHHas. MHOrooOpasue

OpraHUYECKUX COCAUHEHHH.

Yrinesomoponsl. [lpenensHple W HempedensHBIE yriieBogoponsl. CrpoeHwne
YTTIEBOOPONIOB, XapakTepHbIE XWMHYECKHE CBOICTBA  YTIIEBOJOPOIOB.
[lpencraBuTenn  yrieBOIOPOJOB: METaH, OTHICH, aleTWIieH, OCH30IL
[lpumeneHue  YrieBOJOPOAOB B OPraHMYeCKOM  CHHTe3e.  Peakuus
nonumepu3anud. Hedtp, ra3, KaMeHHBIN yTrollb — MPUPOAHBIE HCTOYHUKA
YIIIEBOIOPOJIOB.

Kucnopoaconepxamue opranudeckue BemiectBa. CrnupThl, KapOOHOBBIC
KHCIIOTHI W CIOXHBIE S(UPBI: WX CTPOCHHE W XapaKTepHBIE XUMHUYECKUE
cBoiicTBa. IlpencraBurenu KUCIOPOACOAEPKAIIUX OPraHUYECKUX COCOUHEHUM:
METHUJIOBBIN U ATWJIOBBIM CIIMPTHI, NIMLEPUH, YKCYCHAs KUCJI0Ta. MBUIa Kak coJn
BBICIIINX KapOOHOBBIX KUCIOT. JKUPBI KaK CIOKHBIE IQUPHL.

YTIIeBoAbL: TII0K03a, KpaxMall, [eJUTI0II03a.

A3zoTcojiepKaIiue OpraHuIeCKre COCIUHECHNS. AMUHBI, aMUHOKHCIIOTBI, OCIIKH.
Crpoenne u Ouonormyeckas QyHKIHs OeTKOB. XMMHUUECKUE CBOHCTBA OEJIKOB.
I'eneTnveckas CBA3b MEXIY KJIACCAaMU OPTaHUYECKUX COSAMHEHUH.
JeMoHncTpanuu

[MTony4eHue 3THIIEHA U €T0 B3aUMOJICHCTBHE C pAaCTBOPOM TIEpMaHIaHaTa Kaus,
OpoMHOH BOIIOM.

Peakmust moirydeHust yKCyCHO-3THIIOBOTO 3¢upa.

KauectBennast peakiusi Ha TJIMIIEPYH.

LiBeTHBIE peakuny OENKOB.

IInactmaccel u BonokHa. lloHsTne o miactmaccax. TepmorulacTu4Hble H
TEPMOPCAKTUBHBIC ITOJIHMMEPHI. OT}ICHBHBIC MMpeACTaBUTCIIN CHUHTCTUYCCKUX M
HNCKYCCTBCHHBIX IOJIMMEPOB:

(eHonopopManIbIETUAHBIE CMOJIBI, TOTUBUHUIXIIOPH, TEQIIOH, LIETUTYIOU.
[lonatne o0 XHMMHYECKMX BOJOKHaX. HarTypanbHble, CHHTETHYECKHE U
HNCKYCCTBCHHBLIC BOJIOKHA. OT}IGHLHBIC npeaACTaBUTCIIMN XUMHYCCKHUX BOJIOKOH:
areraTHOe (TpUALIETATHBIA IIENK) M BUCKO3HOE BOJIOKHA, BHUHHWIXJIOPHIHBIE
(x70opuH), TMONUHUTPWUIbHBIE (HUTPOH), IIOJIMAMUJIHBIE (KampoH, HEWIIOH),
nonudGUpHKIE (J1aBcaH).

12

v1,¥2,¥3,31,32
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JlemoHcTpanus
Pasnuynble BUABI IIIACTMACC M BOJIOKOH.

HpaKTI/I‘IeCKI/IC 3aHATUA
O3HaKOMIICHUE C CUHTETHYCCKHUMH 1 HNCKYCCTBCHHBIMHU MOJIUMEpPAMU.

CamocrosiTenbHast pabota 00yJaromuxcs

Brinonsenne TOMaIHe KOHTPOIbHON paboThI
Brimonuenue pedepara

IToaroToBKa MUCHMEHHBIX OTBETOB HA KOHTPOJIbHBIC BOIPOCHI

10

Tema 16. Xumust 1 )xn3Hb

Copeprkanne yueOHOTO MaTepraa:

XuMHSI 1 OpraHu3M 4ejoBeKa. XMMUYECKUE JIEMEHTHl B OPraHU3MeE YeNIOBEKa.
Oprannueckue W  HeopraHmdeckue BemiecTBa. (OCHOBHBIE — KU3HEHHO
HEOOXOIUMBbIE COEAUHEHUA:

0enKy, yriaeBoAbl, JKUPbl, BUTAMUHBI. YTJIEBObI — IJIaBHBII HCTOUYHHUK SHEPIUU
opranusma. Ponpb xupoB B opranuszme. XOJECTEPHH U €ro POJib B 370POBBE
YeoBeKa.

MunepanbHble  BEIIECTBA B INPOAYKTAX NHUTAaHMA, MHIIEBbIE J00aBKH.
CoOarmaHcupoBaHHOE TUTAHKE.

Xumus B ObiTy. Boma. KadectBo Bojpl. Moromue M YHCTSIIUE CpEACTBA.
IIpasua 6e30macHoON pabOTHI CO cpeicTBaMHU OBITOBOM XMMHH.

10

[IpakTHueckue 3aHATUSL

CamocrosiTensHast paboTa 00yJarommxcst

BrinosHeHue TOMalllHEH KOHTPOJIbHOM paboThI
Beimonnenue pedepara

HOI[I‘OTOBK& IMMCbMCHHBIX OTBETOB HAa KOHTPOJIbHBIC BOIIPOCHI

¥2,¥4,¥Y5,31,32

Pasnen 4. buonorus

Tema 17. Buonorus - COBOKYITHOCTh
HayK O XHUBOW mpupoje. Meronsl
Hay4YHOTO MO3HAHMS B OMOJIOTHH

Conepxanue yueOHOro MaTepuana:

JKuBast mpupoga kak OOBEKT HM3ydeHHs OHONOTHH. MeTombl HCCIeTOBaHMS
KUBOH mpupoabl B Ouornormu. OmnpexpeicHue KH3HU (C TPHUBICUYCHHEM
MaTepHaia u3 pazaenoB (U3UKU U XUMHUH). Y POBHHU OpraHU3alMK KU3HU.
JlemoHcTpanuu

YpoBHU OpraHU3aIMy KU3HU.

MeToabl M03HAHUS )KUBOH IPUPOJIBL.

IIpakTuueckue 3aHsATUA

CamocTosTenbHas paboTa 00yJarommuxcs

Brinonsenue TJOMalIHe KOHTPOIbHOM paboThI
Bemmonnenue pedepara

HOJIFOTOBKa IMMCbMCHHBIX OTBETOB HAa KOHTPOJIbHBEIC BOIIPOCHI

¥2,¥4,31,32

Tema 18. Kiretka

Coneprxkanue yueOHOTO MaTepuaa;

11

Y1,¥2,¥3,¥5,31,32
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Hcropus m3ydenus kiaeTkd. OCHOBHBIE TTOJIOKEHUS KIETOUHOM Teopuu. KieTka
- CTPYKTypHO-(OYHKITMOHAIBbHAS (IIeMEHTapHAas) EAMHNIIA JKA3HH.

Crpoenue xinetku. [IpokapuoTsl 1 3yKapruOTHl — HU3IINE U BBICIIHE KIETOYHBIE
opraam3mbl. OCHOBHBIE CTPYKTYpHBIE KOMITOHEHTHI KJIETKH JYKapHOT.
IToBepxHOCTHBIN ammapar. CXeMaTHYHOE OIHCAHHE KUIAKOCTHO-MO3aWIHOM
MOJIENU KIIETOYHBIX MEMOpaH.

[uromnmazmMa — BHYTPEHHssI cpeda KIETKH, OpTraHOWAbI (OpTaHeIuib).
Knerounoe smpo. OyHKmus sapa: XpaHEHHE, BOCIPOW3BEIECHHE W Teperada
HACJICJICTBEHHOW WH(OPMAIHH, PETyISLHs XUMHUYECKOH aKTUBHOCTH KJIETKH.
CrpykTypa 1 QyHKIMHA XpOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
MartepranpbHOE €IWHCTBO OKPYXKAIOIIETO0 MHUPAa W XMMHUYECKHI COCTaB JKHUBBIX
OpPTaHU3MOB. buonormueckoe 3HAYCHHE XUMHYECKUAX JJIEMEHTOB.
Heopranuyeckue BelecTBa B cocTaBe KiIeTKH. Poiib BOJIbI Kak pacTBOPHUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEW Cpeasl OpraHu3MoB. Heopranmdeckue
MOHBI. YTJIEBOABI W JIHUMUIB B KieTke. CTpyKTypa u Ononorndeckue (GpyHKIUU
0enkoB. AMHMHOKHCIOTBI — MOHOMeEphl OenkoB. CTpoeHUEe HYKIEOTHIIOB U
cTpykTypa nonunykineotuaasix 1eneit JJHK u PHK, ATO®.

Bupycel u 6akreprnodaru. HexneTodnoe crpoeHue, KU3HEHHBIH IHKI M €ro
3aBUCHUMOCTb OT KIETOYHBIX (opM KU3HH. Bupycel — BO30OyauTenu
WHQEKIMOHHBIX  3a0oJicBaHMid;  MOHATHE 00  OHKOBHpycax.  Bupyc
ummyHoaedunmta gyenoseka (BUY). [Ipodunaktiuka BUY-urdexmm.
JeMoHcTpannu

CrpoeHne MOJEKYITbI OesKa.

Crpoenne monekynsl JIHK.

CTpoeHuE KIETKH.

CtpoeHue KJIeTOK MPOKapHOT U 3YKapHOT.

Crpoenue Bupyca.

[IpakTuueckue 3aHATHS
Habmionenue kJI€TOK pacTeHMH M JKMBOTHBIX I0J] MHKPOCKOIIOM Ha TOTOBBIX
MUKpoOIIpenapaTax 1 X OIHCaHHE.

CamocrosiTensHast paboTa 00yJarommxcs

BrinosnHeHMe TOMalIHeNd KOHTPOJIbHOM paboThI
Brinonnenue pedepara

HOJII'OTOBKa IMUCbMCHHBIX OTBETOB HA KOHTPOJIbHBIC BOIIPOCHI

Tema 19. Opranusm

Copeprxkanne yueOHOTO MaTepuara:

Opranusm - eauHOe 1ienioe. MHorooOpasue opranu3moB. OOMeEH BEIIECTBOM U
SHEPrUeH ¢ OKpyXarolllel cpeaod Kak HEOOXOIUMOE YCIOBHE CYIISCTBOBAHUS
JKUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJIHA M3 OCHOBHBIX OCOOEHHOCTEH
JKUBBIX OpPraHu3MoB. JleleHWe KISTKH — OCHOBA pOCTa, Pa3BUTHA U

V1,¥2,¥3,¥5,31,32
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pa3MHOXKEHUA OpraHu3MoB. becnonoe pa3MmHokeHue. IlosoBoi mporecc u
MoJIOBOE pasMHOKeHHe. OTII0I0TBOPEHHE, €T0 OMOJIOTHYECKOe 3HAUYCHHE.
[Nonsitve 00 MHIUBUAYAIBHOM (OHTOTEHE3), SIMOPUOHAILHOM (AMOpPUOTEHE3) U
MOCTAMOPHOHATIFHOM DPa3BUTHU. VHIWBHAyanbHOE pa3BHTHE UYEIOBEKa U €r0
BO3MOJKHBIE HAaPYIICHUSI.

OOmre mpeacTaBleHUs] O HACIEACTBEHHOCTH M W3MEHUYMBOCTH. | eHeTHueckas
TEPMHMHOJIOTHS U CHUMBOJIMKA. 3aKOHOMEpPHOCTH HacienoBaHus. Hacnenosanue
MpU3HAKoB y 4denmoBeka. [lomoBbie xpomMocombl. CIHEIUIEHHOE C  II0JIOM
HacnenoBaHue. HacnmencTBeHHble OONE3HM UENOBEKa, WX NPUYMHBL U
npodunakTrka. CoBpeMEHHbIE IPENICTABICHHS O TeHE U TEHOME.

I'emernyeckne 3akoHOMepHOCTH wu3MeHUMBOCcTH. Kiaccupukammsa ¢dopm
W3MEHYMBOCTH. BIMsiHuEe MyTareHOB Ha OPraHU3M YelIOBEKa.

IIpenmer, 3amaun U MeTOAbI cCeNeKIMU. ['eHeThdyeckrue 3aKOHOMEPHOCTH
ceneknmu. Yuenne H. WM. BaBumoBa o0 T1eHTpax MHOTOOOpa3usl U
MIPOUCXOXK/ICHUSI KYIbTypHBIX pacTeHuil. buoTexHomorus, ee MOCTIKEHHS,
MEPCIIEKTUBbI Pa3BUTHS.

JeMoHncTpanuu

OOMeH BemlecTB U IpeBpallleHue SHEPTHUH B KIIETKE.

[enenue kieTku (MUTO3, MEHO03).

Crioco0bI 6ecroIoro pa3MHOKEHHUSL.

OI1010TBOPEHHE Y PACTEHUHN U )KUBOTHBIX.

NupuBuyansHOE pa3BUTHE OpraHU3Ma.

HacnenctBeHHbIe 6051€3HN YeTIOBEKa.

BrnusHue ankoronusMa, HAPKOMaHWU, KypeHHsI Ha HACJIeICTBEHHOCTb.

MyTtanuu.

MoaudurkanmoHHast ©3MEHUYUBOCTb.

LleHTpBl MHOTOOOPA3HSI U IPOUCXOXKACHUS KYJIbTYPHBIX PACTCHHUH.
HckyccTBeHHBI 0TOOD.

HccnenoBanus B 001acTH OMOTEXHOJIOTHH.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

CamocTosTenbHas paboTa 00yJarommuXCs

BrinosnHeHue TOMalIHed KOHTPOJIbHOM paboThI
Brinonnenue pedepara

HOHFOTOBKa IMUCbMCHHBIX OTBETOB HA KOHTPOJIbHBIC BOIIPOCHI

Tema 20. Bun

Copeprxanre yueOHOTO MaTepuara:

OBOJIIOLMOHHAS TEOPHUS U €€ poJib B (POPMUPOBAHNHN COBPEMEHHON €CTECTBEHHO-
Hay4YHOH KapTuHbl Mupa. Bun, ero kpurepuu. Ilomynsuuss Kak CTpyKTypHas
eanHNALA BUAa W dBomonmy. CHHTETHYEcKas Teopusl 3BONIONMH. J[BroKymiue
CHJIBI HBOJIIOLIMM B COOTBETCTBUH C CHHTETHYECKOH Teopuel sBosouun (CTI).

V1,¥3,31,32
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T'eneTnueckue 3aKOHOMEPHOCTH HBOJIFOLIMOHHOTO IIPOLECCA.

Pesynprarer sBomrormm. CoxpaHeHne MHOTooOpasusi BHAOB KakK OCHOBa
yCTOHYMBOTO  pa3BuTus  Ouocdepbl.  [lpuyuHBI  BBEIMHpAHUS  BUJIOB.
buonornyeckuit mporpecc U OMOTOTHISCKUN perpecc.

I'umoTe3sr MPONCXOXKACHHS )KU3HH. Y CJIOKHEHHE JKUBBIX OPTaHU3MOB Ha 3emire
B MPOIIECCE IBOJIIOLMU. AHTPOIOTEHE3 U €ro 3aKOHOMEPHOCTH. [[oka3aTenbcTBa
POJICTBA YEIIOBEKA C MIICKOIMTAIONUMHE KUBOTHBIMU. DKOJIOTHYCCKHUE (PAKTOPHI
AHTPOIIOI'€HE3a: YCIOXKHEHUE MOMYJISIUMOHHOW CTPYKTYphl BUJA, U3TOTOBIICHUE
OpyAuil TpyJa, Mepexo] OT PACTUTEIBHOIO K CMEIIAHHOMY THUITY TMUTAHUS,
ucronb3oBaHue  orus.  [logBieHWe  MBICIMTENBHOM — NEATEIBHOCTH U
YyJeHopa3ieapHoN peun. [IporucxoxaeHre 4eaoBeYecKux pac.

HeMoHcTpaunu

Kputepuu Buna.

[Monynsuus - CTpyKTypHas €IWHULA BUJA, €IUHULA SBOJIIOLUH.

JBHKyILIME CUJIBI 3BOJIIOLIUU.

Bo3HukHOBEHHE 1 MHOTOOOpa3He MPUCTIOCOOTICHUH Y OpraHU3MOB.

Penxue u ucuesaroniye BUIbI.

JBHKy1IMEe CUJIBI AaHTPOIIOI€HE3A.

IIpoucxoxieHue yeloBeKa 1 YeJIOBEYEeCKHX pac.

[IpakTHueckue 3aHATUSL

CamocrosTensHast pabota 00yyaromumxcs

Brinonsenune ToMalIHeH KOHTPOIbHOM paboThI
Brimonmuenue pedepara

HO,Z[I‘OTOBKa IMMCbMCHHBIX OTBETOB HA KOHTPOJIbHBIC BOIPOCHI

Tema 21.DxocucTEMBI

Cojneprxkanue yueOHOrO MaTepuaa;

[Mpeamer W 3aa4m SKOJOTHH: yueHHE 00 IKOJOTHUYECKHX (aKTOpax, yUeHHE O
coo0IIecTBaX OpPraHu3MOB, yueHHe O Ouocdepe. Dkoysoruveckue (HakTopwl,
0COOEHHOCTH X BO3JICHCTBUS. DKOJIOTHYECKAs XapaKTepucTHKa Buja. [loHsTHE
00 skoornveckux cucremax. Llenu nuranus, Tpoguyeckne ypoBHH.
BuoreoneHo3 Kkak dKkocHcTeMa. bBHOIGHO3 W OHOTON Kak KOMITOHEHTHI
OuoreomneHo3a.

Bbuocdepa — rimobanbHas sxocucreMa. Yuenue B. WM. Bepaaackoro o 6uocdepe.
Ponb xuBBIX oprann3MoB B Onocdepe. buomacca. buonornueckuit Kpyroopor
(Ha mpumepe KpyroBopoTa yriepona). OCHOBHBIC HANpaBICHUS BO3ICHCTBHS
yesoBeka Ha Ouocdepy.

Tpanchopmaiusi €CTECTBEHHBIX OJKOJOTHUYeCKMX cucreM. (OcoOeHHOCTH
arpo3KOCUCTEM (arporeHo30B).

HeMoHcTpannu

Dkonornveckue GakTopbl U X BIUSHUE HA OPTAaHU3MBL.

MeKBHIOBBIC OTHOLICHYSI: TAPA3UTH3M, XUITHUYECTBO, KOHKYPEHIIHsI, CHMOHUO3.

Y1,¥,V5,31,32
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SIpyCHOCTH pacTUTENHLHOTO COOOIIEeCTBA.
Kpyrosoport yrieposa B Ouocdepe.
3anoBeHUKY U 3aKa3HUKU Poccuu.

TIpakTUueckue 3aHsATUA

CamocTosiTenpHas paboTa 00yJaroIuXCs
BsinonHenue JoMantHel KOHTPOJIbHON pabOThI

Brmmoxaenune pedepara 9

HOI[FOTOBKa IMUCbMCHHBIX OTBETOB HAa KOHTPOJIBHBIC BOIIPOCHI

3amura JoMaIrHel KOHTPOIbLHON pabOThI 1
HpOMe)KYTO‘IHaH arrecrangus

JuddepennmpoBanHbIii 3a4eT 1

Bcero

236
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3. YCJOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUTIJIMHBI

3.1. TpeOboBanusi K MUHMMAJbHOMY MATEPUAJIBLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanus MPOrpaMMBbl JTACIIUILIINHEBI «bJ1.07 EcTtecTBO3HAHUEY
npeanojaraeT Haiauuue B TpodeccruoHaIbHOM 00pa3oBaTelIbHONM OpraHu3alluy,
peanu3yromieii 00pa3oBaTebHYI0 TPOTPaMMy CpPeIHEro oOmero oOpa3oBaHUS B
npenenax ocBoenus OIIOII CIIO na 0a3e OCHOBHOro 00IIEro 0Opa3zoBaHUS,
y4eOHBIX KaOMHETOB, B KOTOPBIX UMEETCSI BO3MOKHOCTh O0OECIEUUTh CBOOOIHBIM
noctynn B MHTepHET BO Bpemsi y4eOHOTO 3aHSATHS W B TIEpHOJ BHEY4YeOHOU
NEATETLHOCTH 00YYaIOIINXCSl.

[Tomemnienne KaOMHETOB JOJDKHO YAOBIETBOPATH TpeOoBaHusM CaHUTAPHO-
snuaemMuosniornueckux npasuil 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAIIIEHO TUIIOBBIM O0OpPYJOBaHUEM, YKa3aHHBIM B HACTOSIIIMX TPeOOBaHUSX, B
TOM YHCIIE CHEIUATM3UPOBAHHOM y4eOHOM MeOeNbl0 M CpeACTBaMU OOYy4YeHUS,
JIOCTATOYHBIMH  JJI1  BBIMIOJHEHUSI TpPEeOOBaHUNM K  YPOBHIO  MOJATOTOBKHU
oOydJarommxcs.

B xabuHeTax J0MKHO OBITH MYJBTUMEIUHHOE 000PYI0BaHUE, TIOCPEACTBOM
KOTOPOTO YYaCTHUKMA O0pa3oBaTEIbHOTO Mpollecca MOTYT MPOCMaTpUBATh
BU3yalbHYI0 HMHGOpPMAILUI0 [0 €CTECTBO3HAHUIO, CO37aBaTh IPE3CHTAIUHU,
BUJICOMATEPUAIIbI, UHBIE JOKYMEHTHI.

B cocra  y4eOHO-METOAMYECKOTO W  MaTepHAIbHO-TEXHUYECKOTO
obOecrieueHus: MPOTrpaMMbl TUCIUIUIMHBI « ECTeCTBO3HAHME) BXOJIAT:

® MHOTO(YHKIIMOHAIBHBIM KOMIIJIEKC MPEToIaBaTes;

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

¢ HGOPMAIIMOHHO-KOMMYHUKATUBHBIC CPECTBA;

® HKPAHHO-3BYKOBBIC MOCOOUS;

® KOMIUIEKT AJIEKTPOCHA0KEHUSI KAOUHETOB;

® TEXHUYECKHE CPEJICTBA OOYUCHHS;

® JEMOHCTpallMOHHOE  oOopynoBaHue  (oOlIero  Ha3HA4YEHUS U
TEMaTU4YeCKue HabophbI);

e jaboparopHoe oOOpynoBaHuE (OOIIEr0 HAa3HAYECHUS W TEMaTUUYECKHE
HAaOOpbI, B TOM YHCJE JJIsi TMOCTAHOBKH JEMOHCTPAIIMOHHOTO W YYEHHYECKOTO
AKCIEPUMEHTA, PEAKTHUBEI);

® CTaTUYECKue, JAUHAMUYECKHUE, JIEMOHCTPAIIMOHHBIE M Pa3IaTOYHBIE
MOJIEIIH, BKJIFOYasi HAaTypaJibHbIe OOBEKTHI;

e BCIIOMOTaTelbHOE 000PYyA0BaHUE.

O6GopynoBaHne KaOWHETAa €CTECTBO3HAHUA: paboyee MECTO MperoaBaTelis;
MeOenb YY4eHUYeCKas;, TOCKa; MmKad I HarJSIIHBIX TOCOOUN M 000pyIOBaHUS;
MEPCOHAIBHBIA KOMIBIOTEP; MAHOMETP JKHAKOCTHBIA (JE€MOHCTPALMOHHBIN);
O0apometrp-anepoun bP-52; mpubop s aeMOHCTpanuu — B3aWMOJICHCTBUS
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AIIEKTPUYECKUX TOKOB; IPUOOpP 71 IEMOHCTPAIMH AJIEKTPOMATHUTHONW MHTYKIIUU
(toku ®YKO); naboparopusiii Habop «MccnenoBanue HM30MPOILIECCOB B Trazaxy;
JNEMOHCTPALIMOHHbIE ~ Y4eOHbIE  IJIaKaThl; KOMIUIEKT  BHJICOJEMOHCTpAllUU
«Dusuka», «TBOpLEI aTOMHOTO BEKa»; JIEKTPOHHBIA 00pa30BaTEIbHBIA KOMILIEKC
«bubnuorexka HArISAHBIA MOCOOUI» KOMILJIEKT TAaOIMI] MO XUMHUU Pa3aTOUYHbIX
«Knaccudukarms u HOMEHKJIaTypa OpraHUYECKUX CO€JIMHEHUI»;
JIEMOHCTPALIMOHHBIE YYeOHbIE TIaKaThl; TAOIUIBI TEMOHCTPALIMOHHBIE; KOMILJIEKT
pOOUpPOK; COOPHUK JAEMOHCTPAIMOHHBIX OMBITOB «IIIKONMBHBIA XHUMHYECKHUIT
OKCIIEPUMEHT», KOJUICKIUS HAyYHO-TIOMYJSIPHBIX  (PUIBMOB, OWHOKYISPHBIN
mukpockorn KS —is Duoso TM RS 083; xomruiekT MukpornpenaparoB «Oomas
ounonorus»; komiekuus «llIkonpHBIM repOapuii»; NEMOHCTPALMOHHBIE y4eOHBIE
TUTaKaThL; KOMILIEKT BUICOJICMOHCTPALIUU «Ypoku ouonorum,
«MynbTUMEIUITHOE CONPOBOXKACHUE YPOKOB», «l'eHeTuka», «3emiisl: pa3BUTHE
KUZHI», «IKOJIOTHUS»; KOMILIEKT MOPTPETOB /1JIsi KaOUHETA OUOJIOTHH.

Texnuueckue cpenctBa oOydeHHs: HOYTOYK, Ha KOTOPOM YCTaHOBIJIEHO
nporpammHoe obecneuenne MS  Office: Word, Excel, Power Point;
MyJbTUMEANMHOE 000pyaoBaHHE (MPOEKTOP, SKpaH); MH(OPMALMOHHBINA CTEHI;
KOMILJIEKT HAIJISITHBIX TIOCOOMIA.

3.2. UudopmanuonHoe odecnevyenne o0yueHust
3.2.1. OcHOBHbIE HCTOYHUKH

1. I'abpuensu O. C. EcrectBo3Hanue. ba3oBbiii ypoBeHb. 10 Kii.: yaeOHUK —
3-e u3x., crepeotnn. / O.C. 'abpuensH, U.I'. Octpoymos, H.C. Ilypsimesa, C.A.
Cnanxos, B.U. CuBormnazoB. — Mocksa: Jlpoda, 2014. — 334 ¢. — ISBN 978-5-358-
13366-2. — URL.: https://ibooks.ru/bookshelf/341151/reading (351eKTpoHHOE
U3JIaHUE);

2. Uzeprun O.T. ®usuka: yueOnuk 1 10 kiacca o01ieo0pa3oBaTelIbHBIX
opranmzanuid. / 2.T. U3eprun. — Mocksa: Pycckoe cioBo, 2021. —. — ISBN 978-5-
533-02002-2. — URL.: https://ibooks.ru/bookshelf/374943/reading (31ekTpoHHOE
U3JIaHUE);

3. 3axapos B.b. buonorus. O6mas 6uonorus: yueonuk jist 10-11 kmacca
oO1reoOpa3oBarenbHbIX opranu3zanuid. / B.b. 3axapos, H.. Pomanosa, E.T.
3axapoBa. — Mocksa: Pycckoe crmoBo, 2021. — . — ISBN 978-5-533-01425-0. —
URL: https://ibooks.ru/bookshelf/374940/reading (nata oopamenus: 08.12.2021)
(2JIEKTPOHHOE U3/IaHKE).

3.2.2. JlonoiHUTEIbHbIE MCTOYHUKH
1. Crpenpauk, O. H. EcrecTtBo3nanme : yueOHOE TocoOue il CPEIHETO
npodeccronanbHoro oopazopanus / O. H. Crpensank. — Mocksa : M3gaTeabcTBO
FOpaiit, 2020. — 223 ¢. — (IIpodeccuonanbroe obpazoBanne). — ISBN 978-5-
534-03157-7. — Texkct : onektponHwni // DbC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/448851,


https://ibooks.ru/bookshelf/341151/reading
https://ibooks.ru/bookshelf/374943/reading
https://ibooks.ru/bookshelf/374940/reading
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2. T'openos, A. A. KoHuenuuu cOBpeMEHHOTO €CTECTBO3HAHUS : yueOHOe
nocodbue st By30B / A. A. I'openoB. — 4-e uzn., nepepad. u gon. — Mockaa :
N3natensctBo FOpaiit, 2020. — 355 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-
5-534-09275-2. — Tekcr : anextponnbit // OBC HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/449635;

3. CypuxoB, B. B. EcrecrBo3nanue: ¢usuka : ydyeOHOe mocoOue s
cpennero npodeccuoHanbHoro oopazonanus / B. B. CypukoB. — 6-¢ u3z., ucnp. u
non. — Mocksa : U3patensctBo FOpaiit, 2020. — 143 ¢. — (IIpodeccuonansHoe
obpazoBanne). — ISBN 978-5-534-06437-7. — Texct : snexktponnsiii // 3bC
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/454741,;

4. Bansauckuii, C. M. EcrtectBo3HaHue : Y4eOHHK W MPAKTUKYM st
cpennero mpodeccuonansHoro obpazosanus / C. U. Bansuckmit. — Mocksa :
NznarensctBo FOpaiit, 2020. — 367 ¢. — (IIpodeccuonanbroe odpa3zoBanue). —
ISBN 978-5-534-13604-3. — Texkct : anektporHsii // ObC IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/466079;

5. Koszuna, E. O. EcTtectBO3HaHME € METOAMKOM TMPENOJaBaHMUS.
[IpakTuky™m : yueGHOE TTocoOue Jyuisi cpeiHero npodeccuoHaabHOro oopasoBanus /
E. ®. Ko3una. — 2-e uzj., ucnp. u gorn. — Mocksa : U3znarensctBo FOpaiit, 2020.
— 256 c¢. — (IIpodeccuonanbuoe oobpazosanue). — ISBN 978-5-534-07504-5. —
Tekct ; anektponueit  // OBC  HOpait [caiitT]. —  URL:
https://urait.ru/bcode/454949;

6. Otroukuii, I'. II. EcTecTBO3HaHME : y4EOHHK U MPAKTUKYM JIJISI CPEIHETO

npodeccuoHanbHoro oopazoanus / I'. I1. Otromnkuii. — MockBa : M3naTenbcTBo
FOpaiit, 2020. — 380 ¢. — (IIpodeccuonanbroe obpazoBanme). — ISBN 978-5-
534-02266-7. — Tekct : snekrponHwni // DbC IOpaiit [caiit]. — URL:

https://urait.ru/bcode/448771,;
7. CmupnoBa, M. C. EcrtecTBo3HaHue : y4eOHUK M MPAKTHKYM IS
cpeadero mnpodeccuoHanbHOro obpasosanus / M. C. CwmupnoBa, M. B.

Boponenko, T. M. CmupHoBa. — 2-¢ u3n. — Mocksa : U3narenscTBo FOpaiir,
2020. — 332 c. — (IIpodeccuonansuoe oOpazoBanue). — ISBN 978-5-534-
09495-4. — Tekcr : oanektponnbii // OBC HOpait [caiit]. — URL:

https://urait.ru/bcode/448852;

8. lllyranesa, A. B. ®unocodckue mpobdiieMbl €CTECTBO3HAHUS : Y4eOHOE
nocobue s cpeaHero npodeccuonanbHoro oopazosanusi / A. B. lllyraneBa. —
MockBa : WzpmarenbctBo IOpaiit, 2020. — 163 c¢. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-11153-8. — Tekct : anextpoHHsiit / DBC
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/456990;

9. Epemuenko, O. 3. buosnorus: yueHue o 6uocdepe : yueOHOE mocodue

1Sl cpeaHero npodeccuonanbHoro oopaszosanus / O. 3. Epemuenko. — 3-¢ u3j.,
nepepad. u gom. — MockBa : UzmarensctBo HOpaiit, 2020. — 236 c. —
(ITpodeccuonansHoe obpazoBanme). — ISBN 978-5-534-10183-6. — Tekcr :

anextponHbii // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/455486.

3.2.4, Ilepeyennb pecypcoB MHGPOPMAIHOHHO-TEJIEKOMMYHUKALIMOHHOM
cetu «MHTEpHET
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www.nscience.ru (O6pa3oBarenbHbIN MPOEKT «EcTecTBO3HAHMEY)

uznaisam.ru  (Hay4dHo-mo3naBaTenbHbIii mopTanl  «EcTecTBEHHBIE HAyKU
TIOHSITHBIM SI3bIKOM )

www.jestestvoznanie.ru (obpaszoBatenbHbii opTan «EctecTBo3HaHMEY)
www.class-fizika.nard.ru («KiaccHas gocka maiist 1r0003HATEIBHBIXY ).
www.physiks.nad/ru («®u3nka B aHUMAITHIX).

www.hemi.wallst.ru («Xumust. O0pa3zoBaTeIbHBIN CAUT ISl ITKOILHUKOB) ).
www.chem.msu.su (OnexkTpoHHast OMOIUOTEKA IO XUMUK).
www.biology.asvu.ru (Bcs Ouosorums. CoBpeMeHHass OWOJIOTHS, CTaThH,
HOBOCTH, OMOJIMOTEKA).

www.window.edu.ru/window (EnuHoe OKHO JocTynma K 00pa30oBaTeIbHBIM
pecypcam MHTEpHETa MO OUOJIOTUN).

3.2.5. IlepeyeHb NPOrpaMMHOI0 0OecedYeHust

1. Microsoft Word
2. Microsoft Excel
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4. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHUA

TV CHUILIAHBI

4.1. @opMbI 1 METOAbI KOHTPOJISI Pe3yJIbTATOB 00yUeHMsI

Pe3ynbrarel 00yueHus

(DOpMBI M METOABI KOHTPOJIA U
O CHKHU

3HaHUE CMBICNIA TIOHSATHNA: €CTECTBCHHOHAYYHBIH METOJ| MMO3HAHUS,
JJIEKTPOMAarHUTHOE TIOJE€ W JJIEKTPOMATHUTHBIC BOJIHBI, KBaHT,
sBooIusl  Beemennoit, Oompmroit B3peB, CoNHEYHAs CHCTEMA,
rajJakTHKa, IePHOANYCCKUM 3aKOH, XMMUYECKas CBSI3b, XUMUYECKast

peakmus, MakpoMmoyieKyna, Oenok, KaTamu3aTtop, (GepMeHT,
mipdepennmanma  kinetok, JAHK, Bupyc, Ouonoruyeckas
ABOJIOLIMS, OWOpasHooOpa3me, KJIeTKa, OpraHW3M, MOIYJISIHS,

JKocUcTeMa, Onocdepa

- TECTUPOBaHHE
- OLICHKA 32 JOMAIIHIOIO
KOHTPOJIBHYIO paboTy (st
3a04HOU (POPMBI OOyUEHHS)
- KOHTpOJIbHAsS paboTa

- pedepar

3HaHWe BKJA/a BEIMKUX YYCHBIX B (POPMHPOBAHHE COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTUHbI MUpa.

- KOHTpOJIbHAs paboTa

- OLICHKA 32 JOMAIITHIOIO
KOHTPOJIBHYIO paboTy (st
3a04HOU (POPMBI OOyUCHYS)

- pedpepar

YMeHre NpuBOIUTH IPUMEPHI SKCIIEPUMEHTOB W/MIM HAOIIOACHHUMH,
00OCHOBBIBAIOIIMX: ATOMHO-MOJIEKYJIIDHOE CTPOEHHE BEILECTBA,
CYILLIECTBOBAHHE  3JEKTPOMArHUTHOTO TOJS W B3aUMOCBA3b
JNMEKTPUYECKOr0 M MAarHUTHOTO  IOJied,  BOJHOBBIE U
KOPITYCKYJISIDHBIE CBOWCTBA CBEeTa, HEOOPATUMOCTb TEIJIOBBIX
IpOLECCOB, pa3deraHue ralakTUK, 3aBUCHMOCTb CBOWCTB BEIIECTBA
OT CTPYKTYpPBl MOJEKYJ, 3aBHCHMOCTb CKOPOCTH XHUMHYECKOH
peaKknuu OT TEMIIEPAaTyphl U KaTaln3aTOPOB, KIETOYHOE CTPOCHHE
JKUBBIX opranu3MmoB, ponb JIHK kak HocuTens HacneacTBEHHOMH
WH(QOPMAITUH, SBOJIIOIHIO XXUBOK MPUPOJIBL, IPEBPAILICHNST SHEPTUU
U BEPOSITHOCTHBIA XapakTep NpPOLECCOB B J>KUBOM M HEXHBOH

- TECTUPOBAHHE
- OLICHKA 32 IOMAIIHIO0
KOHTPOJIBHYIO paboTy (st
3209HOUN (POPMBI O0OyUESHHUS)

- KOHTpOJIbHAsS paboTa

- pacuétHo-Tpaduieckre paboThI
- peleHue 3a1a4

NpUPOJIC, B3aMMOCBS3b KOMIIOHEHTOB JKOCHCTEMBI, BIIHSHHE
JIeATeIbHOCTH YeJI0BeKa Ha SKOCHCTEMBI
. - TECTHUPOBaHHE
YMmeHue — OOBSCHATH  NPHUKIAAHOE  3HAYCHHE  BayKHEHIIMX
N - OLICHKA 32 JOMAIITHIOIO
JOCTI)KEHHH B OOJAaCTH €CTECTBEHHBIX HAyK JUIS: Pa3sBHTHSA
KOHTPOJIBHYIO paboTy (st

SHEPreTUKH, TPAHCIIOPTA H  CPEACTB  CBS3H,  IOJNYYCHHUS

CHHTETHYECKUX MaTEepPHAJIOB C 3alaHHBIMUA CBOWCTBAMH, CO3JIAHUS
OMOTEXHOJIOTUH, JieueHUs1 MH(EKIIMOHHBIX 3a00JIeBaHUI, OXpaHbI
OKpYKarollen cpejibl

3204HOU (POPMBI OOyUEHYS)

- KOHTpOJIbHAs paboTa

- pacuétHo-TpaduvecKre padboThl
- peleHue 3a1ay

VYmenue BbIJIBUI'aTb TUIIOTE3bl U NPCAJIaraTb IMYTU HMX HPOBCPKU;
AcIaTb  BbIBOAbI Ha OCHOBC OKCIICPUMCHTAJIBHBIX  OAaHHBIX,
MMPEACTAaBJICHHBIX B BUJIC rpaq)HKa, Ta6HI/IIII)I WKW JuarpamMmbl

- KOHTpOJIbHAsI paboTta

- OLICHKA 32 JOMAIIIHIOK0
KOHTPOJIBHYIO paboTy (st
3204HOU (POPMBI OOyUEHYIS)

- pecepar

- pacuétHo-Tpaduyeckre padboThI

YMmenne paboTaTh € ©CTECTBEHHOHAY4YHOH  WH(pOpMAIUEH,
cogepxkamiericss B coobmeHmsix CMMU, pecypcax HWuTepHera,
HAYYHO-TIONYJISIPHBIX ~ CTaTbsX: BIaJeTh METOAAaMH  IIOWCKA,
BBIACIIATh CMBICJIOBYIO OCHOBY M OLCHUBATb JOOCTOBEPHOCTH
uHQOpMAaIH

- KOHTpOJIbHAs paboTa

- OLIEHKA 32 JIOMAIIIHIOIO
KOHTPOJIbHYIO padoTy (st
3204HOU (POPMBI OOyUCHYIS)

- pedepar

YMeHHne HCIoNIb30BaTh HpI/IO6peTeHHBI€ 3HaHUA W YMCHUA B
HpaKTI/I‘leCKOﬁ JACATCIBHOCTH U HOBCC,Z[HCBHOﬁ JKHU3HU OJIA:

- OIICHKW BJIMAHHA Ha OpPraHru3M 4YeCJIOBCKa JJICKTPOMArHUTHBIX
BOJIH U paIMOAKTUBHBIX H3J'Iy‘i€HPII>i;

- TECTHUPOBaHHE
- OLIEHKA 32 JIOMAIIIHIOIO

KOHTPOJIbHYIO paboTy (auis
3a04HON (OpPMBI 0OyUEHHST)
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- BHEProcOepeKEeHUS;

- 0e30MacHOTO HWCIIONB30BAHUS MAaTEPHAIOB W XUMHYECKUX | - pedepar

BEIIECTB B OBITY;
- mpodUIaKTUKKM HWHQEKIUOHHBIX 3a00JieBaHUN, HHKOTHHOBOH,

aJIKOr0JIbHOM ¥ HAPKOTHYECKOW 3aBUCUMOCTEH;
- OCO3HAHHBIX JIMYHBIX JEHCTBUN IO OXPAaHE OKPY KAIOLIEH Cpeibl.

- KOHTpOJIbHAS paboTa

4.2. Metoanuyeckue MaTepHuaJibl, ONpe/e/aonue Npoueaypbl OLeHUBAHUS
YPOBHSI CPOPMHUPOBAHHOCTH 3HAHUUA U YMEHUM

4.2.1. Kputepuu onleHUBAHUS NMPAKTHYECKOH PadOTHI

«OTIIIHO» «Xopomoy «Y nonerBoputenbHO» | «HeymoBneTBOpUTEIEHON
Cobmonaer CoOmronaet nonHoctblo | CoOmrogaeT 4acTUUHO He cobmnronaer Bech
MOJTHOCTBIO BECh BECh AJITOPUTM QITOPUTM BBITIOTHCHUSI | QJITOPUTM BBITTOITHECHUSI
ANTOPUTM BBITIOJTHEHHS PabOTHI. paboTHL. paboThL
BbIMoNHEeHUs1 paboTel. | CobmogaeT momHocThi0 | CoOI0aeT 4aCTUYHO He cobnronaer npaBuia
Cobmronaer MpaBUIa TEXHUKH NpaBUiIa TEXHUKH TEXHHUKU 0€30MacCHOCTH.
MIOJTHOCTBIO TIPaBHJIA 0e30I1acHOCTH. 0€30MacHOCTH. He ymeer mons3oBaThest
TEXHHUKH YMeeT noiabp30BaThCs YactuaHo ymeer 71a00paTOPHBIM
0e30MacHOCTH. nabopaTopHbIM MOJIb30BATHCS 00opynoBaHHEM U
YMeeT nonb30BaThCs 000pyI0BaHHEM U 71a00paTOPHBIM pEaKTHBaMH.
nmabopaTOpHBIM peaKTUBaMHu ¢ o0opymoBaHUEM U He mocturaer
000pyAOBaHHEM U HEOOIBIINMH peakTuBaMu MOCTaBJICHHBIX B paboTe
peaKTUBaMHu. OIIMOKaMH. He nocruraer LIEJICH.
Hocturaer Hocrturaer ITOCTaBIICHHBIX B paboTe He naér npaBunbHOE
MIOCTaBJICHHBIX B MIOCTaBJICHHBIX B padoTe LeTeH. 000CHOBaHHUE
paborte 1emeii. nenei. Haér obocHOBaHME MOJYYEHHBIX
Jaét nmpaBuiIbHOE Jaér obocHOBaHME HOJTy4eHHBIX pE3yJIbTaTOB Ha OCHOBE
000CHOBaHHUE MOJTYYSHHBIX pEe3yJIbTaTOB Ha OCHOBE 3HaHUS TEOPHUH.
IMMOJTY4YCHHBIX PE3YILTATOB C 3HaHHWA TCOPUH C He J€J1ac€T BBIBO/JbI.
pe3ynpTaToB Ha Ha OCHOBE 3HAHUA rpyOBIMHU OIIMOKAMHU.
OCHOBE 3HAHHS TEOPUH HEOOIBIINMH JlenaeT BBIBOJIBI C
TEOpUH. OIIUOKaMH.. rpyOBIMH OIIMOKaAMHU.
Henaer npaBuiibHbIE Jenaet BbIBOJIBI
BBIBOJIBL. HEeOOTBIINMH
OITMOKaMHL.

4.2.2. Kputepuu OueHUBAHUS KOHTPOJIbLHOI padoThl

«OTIn4HO» «Xopomuoy «¥Y noBnerBoputenbHo» | «HeynoBiaeTBopuTeIbHON
B nonHoit mepe B ocHoBHOM BiIajeeT YacTuuHO Bnajgeer He Bnageer cucremoit
BJIQJIEET CUCTEMOU CUCTEMOMU MOHATUI CUCTEMOMU MOHATUI HOHATUH JaHHOU
MOHSATHHA AaHHON JaHHOM JUCLUIUTUHBI. JAHHOW AMCLUILTUHEI. JTUCLUUTUIAHBL.
IHCIHATLUIMHEL. Crioco0eH K Crioco0€eH 4aCcTUYHO He croco0OeH &
CrnocobGeH k CHCTeMAaTH3aluu U 000011aTh HAYYHBINA U CHUCTeMAaTH3alluu U
CUCTEMATH3ALNN U 00001IeHIIO HAYYHOTO MPaKTHYECKUN 000011IeHIIO HAYYHOTO U
00001IEHIIO HAYYHOTO Y TIPaKTUYECKOTO MaTepuanl. MIPaKTHYECKOTO
Y TIPAaKTUYECKOTO MaTepuania, HO He MIPUMEHSET OTJeNbHBIE MaTepuaia.
marepualia u MOXKET KPUTUYCCKU TCOPETUYCCKUEC 3HAHUA He NIPUMCHACT
KPUTHYECKH ETO €ro OLIEHUBATb. JUTSL peIIeHus TEOPETUYECKHUE 3HAHUS
OILICHHUBATh. B HEKOTOPLIX ClIydasax IMPAKTUYCCKHUX 3aaa4. JJ1A pCIICHUA
B nonHoit mepe HE IIPUMEHSET OTBeTH YaCTUIHO MIPaKTHYECKUX 3a/1a4
MPUMEHSET TEOPETHUUECKUE chopMyIHpOBaHbI OtBeTsl
TEOPETUYECKHE 3HAHUS | 3HAHUA AJIS pEeUICHHS apryMeHTHPOBAaHO, chopmynupoBaHbl 0e3
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JUTSI pEIICHUS MPaKTUYECKUX 3a7a4. | JOTUYHO, TPaAMOTHO, HET apTyYMEHTOB, C
MPaKTUYECKUX 3a7ad. OTBeTH BBIBOJIOB. HapyIIeHHEM JIOTHKH,
OTtBeTHI chopMyITUPOBaHBI JIOTTYIICHKI TPyObIe
chopMyITUPOBaHBI apryMEHTUPOBAHO, OIMOKY, HET BHIBOJIOB.
apryMEHTHUPOBAHO, JIOTHYHO, TPAaMOTHO,
JIOTHYHO, TPAaMOTHO, ©CTh BEIBOJIEI, O€3
€CTb BBIBOJIBI, HCIIOJIH30BAHUS
HCTIONB3YIOTCS MEKITPEAMETHBIX
MEKITPEAMETHBIC CBSI3H CBsI3eH.

4.2.3. Kputepun onieHMBaHUA TecTa

«OTIIIHOY «X0pouIo» «Y noBneTBoputTenbHO» | «HeynoBieTBOpUTEIBHOY
MPaBUWIHHO BBITIOJHEHO MPaBUIbHO MPaBUWIHHO BBHIMIOJHEHO MPaBWIHHO BBHITIOJHEHO
85-100 % TecTOBBIX BEITIOJIHEHO 50-65 % TecToBBIX MeHee 50 % TecTOBBIX
3aJaHHI 65-84 % TecTOBBIX 3aJaHui 3aJaHuI
3alaHul
4.2.4. Kputepun oueHuBanus pedepara
«OTIUIHOY» «Xopouio» «Y noBieTBOpUTENLHO» | «HeymoBneTBopuTenbHO»
Pedepar sBnsercs He packppiTsl Tema packpsiTa Tema packpbiTa HE
HH()OPMATHBHEIM, OTZEJIbHBIE BOIIPOCHI; YaCTUYHO; MOJIHOCTBIO; HE
00BEKTHBHO TTepeaacT YacTUIHO HCIIOJIb30BaHbI HCIIOIb30BaHbI
HCXOIHYIO HCIIOJIb30BaHbI HEKOTOPBIE Pe3yIbTaThl pe3yiIbTaThl
HH(pOpMAITHIO, a TAKKE pe3ynbTaThl HCCJIEIOBAHUN 1 HCCJIEIOBAHNN 1
KOPPEKTHO OLICHUBAET HCCJIEIOBAHUN 1 YCTAaHOBJICHHBIX YCTaHOBJICHHBIX
Matepuanl, YCTaHOBJICHHBIX HAy4YHBIX (AKTOB IO HAy4YHBIX (PAKTOB IO
coJeprKalluiics B Hay4YHBIX (PAKTOB IO JTaHHOI TeMe, JTaHHOI TeMe;
MEPBOUCTOYHUKE; JIaHHOH TeMeE; HCII0JIb30BaHbI HE MCII0JIb30BaHbI
B IIOJIHON Mepe YaCTUYHO HEKOTOpEIE JIOTIOJIHUTEIILHBIE
HCTOJIb30BaHbI HCIIOJIb30BaHbI JIOIIOJIHUTEILHBIC 3HAHU,
pe3ynbTaThl JIOTIOJIHUTEILHEIC 3HAHUS, HE BJaJeeT TEMOM,
HUCCJIEIOBAHUN 1 3HAHUS, YacTUYIHO BJIaJIeeT MaTepuall U3J10KeH
YCTaHOBJICHHBIX HE BJIaJIceT TEMOIA; HEJIOTUYHO; HET LIUTaT
Hay4YHBIX (PAKTOB ITO OTJEIIbHBIMHA JIOTUYHOCTh
JTaHHOH TeMeE; BOIIPOCAMH T10 JAHHOU MPOCIIEKUBACTCA
B IIOJTHOU Mepe TEME; c1abo;
HCTOJIb30BaHbI HMHOTJIa JIOTUYHOCTh rpyObIe OIIMOKHU B
JIOIIOJIHUTEIbHBIC H3JI0°KSHHS UTUPOBAHUU
3HAHMUS; HapyIIaeTCs; HCTOYHUKOB
MOJIHOCTBIO BJIAJICET HE3HAYUTEJIbHbIE
TEMOIA; OIIMOKU B
MaTtepHuan U3JI0KeH LUUTUPOBAHUU
JIOTUYHO;
HCTOYHUKHU
MPOLIUTUPOBAHBI
MIPaBUIILHO
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4.2.5. Kputepun oueHMBaHUA PACYETHO-TPAPUUECKUX PadoT

«OTIUYHOY «Xopouio» «Y 1OBIETBOPUTENBHO» | «HeynoBIeTBOPUTENBHON
[Tpumensier Haxonur Haxonur He 3HaeT HEOOXOAUMEBIE
TEOpETUYECKUH COOTBETCTBYIOIIIHE COOTBETCTBYIOIINE pacueTHbIC METOJIUKHU 1
MaTtepuan Jjs MOUCKa 3aJJaHUIO 3aJJaHUIO0 pacuETHbIE (hopMyIIBI, HE MOXKET
HEOOXOIUMBIX pacyeTHbIE METOUKHU METOIUKU U (hOPMYJIBL HaMTHU UX B TOTOBOM
pacueTHBIX METOAMK U 1 HOPMYIIBI ¢ Henaet onpeneneHHbIe TEOPETUYECKOM
dhopmym. HaBOSAIIINMH OIIMOKHK B OHUMaHHUH Marepuae.
CaMOCTOSITEILHO YKa3aHUSIMU. W3MEHCHUN CUTYaIUU, Hesepno nonumaet
BHHUKAET B CYIIHOCTb [ToHuMaeT u3MeHeHre | HaxOJSIIeHCs B OCHOBE | HM3MEHEHHMS B CUTYaIHIO,
U3MEHEHUS CUTYyalluH, CUTYAalIHH, pelIeHus 3a/1auu. HaXOJIAILYIOCS B OCHOBE

HaXOJISIIIYIOCS] B OCHOBE
peleHus 3aaaqm.
IIpencrasnsier 3ananue
Ha OCHOBe (hopmyII,
TabJIUIL B TpapuIecKoi
(hopMe caMoCTOATENHHO
YMmeeT BHIOpaTh
HY>KHBIC CTPaTETUU
BBITIOJTHEHHUS
rpaduyaeckoro 3amaHus

HaXoJsIIIeiics B
OCHOBE PELICHUS
3aJauy ¢ HABOASLIMMU
YKa3aHUSMHU.
[Ipencrasnser
3aJaHue Ha OCHOBE
dhopmy, Tabnwml B
rpaduyueckoi popme c
HE3HAYUTEIbHBIMU
3aTPyIHECHUAMU
BeiOupaer crparerun
BBITTOJTHEHHUS
rpaduyaeckoro
3aJJaHus C
HE3HAYUTETILHBIMH
omnOKaMu

IIpencrasnsier 3ananue
Ha OCHOBe hopmyI,
TaOIHI] B TpadIIeCcKOi
¢dopme co
3HAYNUTCIbHbBIMU
3aTPyIHCHUAMHU.
Bribupaer crparterun
BBIITIOJTHCHUA
rpaduyaeckoro 3amaHus
CO 3HAYUTEIbHBIMH
oInOKaMu

peleHus 3a1a4m.
He ymeer npencraBnsiTh
3a7aHue Ha OCHOBE
hopmyi, TabnuIl B
rpaduyeckoii hopme
He moxeT BrIOpaTh
HUKaKHe CTPAaTEeruu
BBIINTIOJTHCHUA
rpaduyaeckoro 3amaHus

4.2.6. Kpurepuu oneHUBaHMS JOMALIHEe KOHTPOJIbLHON Pad0ThI AJIs1 3204HOM
dhopmbI 00yUeHUsT

«OTINYHO»

«Xopouio»

«Y TOBJIETBOPUTEIHLHO

«HeyoBneTBOpUTENBHOY

B nonHoit Mepe Biazeer
CHUCTEMOM TTOHATHI
JMAHHOM TUCITUIUINHEL
Crioco0€eH K
CHCTEMAaTH3allNI 1
0000IIEHIIO HAYYHOTO
1 TIPAKTUYECKOTO
MaTtepuaia u
KPUTHYECKH €T0
OIICHUBATE.

B nonnoit mepe
MIPUMCHSIET
TEOPETUYECKUE 3HAHUS
JUTSI pEIICHUS
MPAKTHYECKUX 3a]1a4.
OTBeTHI
chOpMyJIHPOBAHBI
apryMEeHTUPOBAHO,
JIOTHYHO, TPAMOTHO,
€CTh BHIBOJIBL,
HCIIONIB3YIOTCS
MEXIPEIMETHEIE CBSI3H

B ocHOBHOM BiazeeT
CHUCTEMOM TTOHATHI
MAHHOM TUCITUIUINHEL
CnocobeH K
CHCTEMATH3AlUN U
0000IIIEHHUIO HAYYHOTO
U IPaKTHYECKOTO
Marepuana, Ho He
MOJKET KPUTHYECKH
€ro OILIEHUBATE.

B HekoTOpBIX cyyasx
HE IPUMCHSCT
TEOPETHUUECKUE 3HAHUS
JUTSI pEIICHUS
MPAKTUYECKUX 3a/1a4.
OTBeTHI
chOpMyJIHPOBAHBI
apryMeHTHPOBaHO,
JIOTHYHO, TPAMOTHO,
€CTh BBIBOJBI, 0€3
HCHOJB30BaHUS
MEXIPEAMETHBIX

YacTUYHO BJIaJIEET
CHCTEMOM ITOHATHI
JIAHHOW JTMCIUATUIMHEI.
Crioco0€eH YacTUYHO
000011aTh HAYYIHBIN U
MPaKTUUECKUN
MaTepHall.
MIPUMEHSIET OTACIbHBIC
TEOpETUIECKUE 3HAHUS
JUTSL pETIIECHUS
MIPaKTUYECKUX 3a/1a4.
OTBETHI YACTHYHO
chopMyTUpOBaHBI
apryMEHTUPOBAHO,
JIOTUYHO, TPAaMOTHO,
HET BBIBOJIOB.

He Bnageer cucremoit
OOHATUN JaHHOU
JACITUIIIHHEI.

He crioco0OeH k
CHCTEMATH3aLMH 1
00001IeHIIO HAYYHOTO U
MIPAKTHYIECKOTO
MaTepuaa.

He npumenser
TEOPETUUCCKUE 3HAHUS
JUTSL pEICHUS
MPAKTHYECKUX 3a]1a4
OTBeTHI
c(hopMyIMpoBaHbl Oe3
apryMEHTOB, C
HapyIICHUEM JIOTHKH,
JIOTYIIEHbI rPyObIe
OIIIMOKH, HET BHIBOJIOB.
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CBSI3EH. |

4.2.7. Kputepum onleHMBAHUS BHEAYIUTOPHOM CAMOCTOATEJIbHON padoThI
00yYaromuxcs

«OTINYHO»

«Xopoo»

«yILOBJ'IeTBOpI/ITeJ'H)HO»

<(HCYILOBJ'I€TBOpI/ITGJ'II)HO)>

VYueOHblii MaTepuat
OCBOEH B IIOJIHON Mepe;
ITonnocThrO
chopMHPOBAaHO YMEHHE
WCIIOJIb30BaTh
TEOpPETUYECKUE 3HAHUS
MIPH BBITOJHEHUH
NPaKTUYECKUX 3a71a4;
[Tonnoctero
c(hOpMHUPOBaHBI
o0mieyueOHbIC YMEHHUS;
OTBET MOJHOCTHIO
000CHOBaH U
OTJIMYAETCS YETKOCTHIO
U3JI0KEHUS;
MaTepuai MOJTHOCTHIO

VY4eOHbIi MaTepran
OCBOEH JIOCTaTOYHO,
UMEIOTCST HEOOJTBIIINE
POOEIIbl B 3HAHUSX;
B JIOCTaTOYHOU Mepe
chopMupoBaHO
YMEHHE UCTIOIh30BaTh
TEOpETHYECKNE 3HAHUS
IIPH BBITIOJTHEHUN
MIPaKTUYECKUX 3a]1a4;
B 3HauurtenpHOM
CTETIeHU
c(hOpMHUPOBaHBI
o0miey4eOHbIC
YMEHUS;
OTBET B IOCTATOYHOMI

VYuebHblif MaTepuat
OCBOCH YaCTHYHO,
HUMEIOTCS
CYLIECTBEHHBIC
po0ebl B 3HAHUSX;
YactuuHo
chopMHPOBAHO YMEHHE
HCIOJIb30BaTh
TEOPETUYECKUE 3HAHUS
IIPpU BBIIIOJIHCHUN
MPaKTUYECKUX 3a]1ay;
YaCTUYHO
c(hopMUPOBaHBI
o0uiey4yeOHbIE YMECHUS;
OTBET YaCTUYHO
000CHOBaH M H3II0KEH

Y4eOHbIil MaTepHrai He
OCBOEH;

He cdopmuposano
yYMEHHUE HUCTIOIb30BaTh
TEOPETHIECKHE 3HAHUS

I BHITTOJTHEHUH
MPaKTUYECKUX 3a]ay;
He c(hOpPMHUPOBAHEI
o0miey4ueOHbIe YMEHNS;
OTBET HE 00OOCHOBaH U HE
uMeeT 4ETKOTOo
U3JIOKCHNS;
Martepuan He ohopMIICH
B COOTBETCTBUU C
TpeOOBaHUSIMH

odopmIieH B CTerieHH 000CHOBaH U HEYETKO;
COOTBETCTBUHU C OTJIMYAETCS YETKOCTHIO mMarepuall 4aCTUIHO
TpeOOBaHUSAML. M3ITI0KEHUS; odopmIteH B
Martepuan opopmiieH B COOTBETCTBHH C
COOTBETCTBHH C TpeOOBaHUSIMH
TpeOOBaHHUSIMH C
HEOOIBITUMHU
HETOYHOCTAMU
4.2.8. Kputepuu onleHMBAHMS PellIeHUs 32124
«OTAnIHO» «Xopo1o» «Y 1oBiEeTBOPUTENBHO» | «HeynoBIETBOPUTEIBHO
[Tpumensier Haxonur Haxonur He 3naet HE0OX01MMBIE
TEOPETUUECKUI COOTBETCTBYIOIINE COOTBETCTBYIOIINE pacyeTHbIe METOJIUKHU U
MaTepHai Ui IOUCKa 3aJaHHIO 3aJJaHNI0 (hopMyIIbI, HE MOXKET
HeO6XOIII/IMBIX PACUCTHBIC METOANKHU pacYCTHBIC METOAUKHU U HaWTH UX B TOTOBOM
pacyeTHBIX METOJMK U 1 GOpMYIIBI C ¢dhopmynsl. TEOPETUYECKOM
bopmy. HaBOSILUMH CymecTBeHHOE Mmarepuaie
Crporas YKa3aHUSIMU. HapyLIeHUE HenocnenoBarensHOCTh
MOCJIeJOBATEFHOCTD B HecymectBennoe MOCJIEeI0BATEILHOCTH B B OIPE/ICIICHNH 11aroB
OTIpeJICIICHUH I1aroB HapyleHne OTIpEJICJICHUH IIaroB BBITIOJTHEHUS 3a/1aHUSL.

BBITIOJTHEHHUS 3aIaHUS
[Tony4yeH npaBUIbHBII
OTBET Ha Mpe/iaraeMbie
3a/1a4u, pelieHue
MTOJIHOE, 00OCHOBAHHOE,
MPEJI0KEHO HECKOJIBKO
BapUaHTOB PEIICHUS

MTOCIIEZIOBATENLHOCTH B
OTpezieNIeHUH 1IaroB
BBITIOJTHEHNS 3aJaHUSL.
[Tosryuen npaBUIbHBIN
OTBET Ha
npeagaracMble 3aauu,
pEILIECHHUE MOJHOE,
000CHOBaHHOE,
MPEIOKEH OUH

BapHUaHT pCHICHUSL

BBITIOJTHEHUS 3aJJaHMsL.
ITony4eHn npaBUIIBHBII

IIOJTHOC

OTBCT Ha NpeajiaracMbIC
3aa4y, HO pCIICHHUEC HE

He nostydeH npaBuiibHbIM
OTBET Ha Mpe/yiaraeMbie
3aJ1a4n




45

4.2.9. Kputepuu ouieHMBAHNWS 3HAHUH U YMEHHH M0 UTOraM
OCBOEHUSI JUCHUIITIHHBI

[IpomexyrouHass arrectanusi (UTOrOBBI KOHTPOJb) Ha OYHOH (opme
oOyueHusi TMpPOBOAUTCS B BHUJE KOHTPOJbHOM pabOTBl B XOA€ 3UMHEH
’K3aMEHALIMOHHOM ceccud W U @epeHIUpOoBaHHOrO 3auéra B XOJE JIETHEH
DK3aMEHALMOHHOW CECCHU C BBICTABJICHUEM UTOTOBOM OLICHKHU 10 JUCLHUIIIIMHE.

[IpomexxyTounast arrectanust (MTOTOBBI KOHTPOJbL) HAa 3a04HON ¢opme
oOy4YeHUsl MPOBOJUTCS B BHJE JIOMAIIHEH KOHTPOJIHHOM pabOTHl B XOJ€ 3UMHEM
IK3aMEHALlMOHHONW ceccuu W aud@epeHrupoBaHHOrO 3auéra B XOJE€ JIETHEH
HK3aMEHAIlMOHHOM CECCUU C BHICTABJIEHUEM UTOTOBOM OLICHKHU MO JUCLHUILIIMHE.

K muddepenumnpoBanHoMy 3au€Ty OMYCKAIOTCS Y4YaIllMECs, YCIEIIHO
BBINIOJIHUBIIME BCE€ BHUJBl OTYETHOCTH, MPEAYCMOTPEHHBIE MO JUCUUIUIMHE
yueOHbIM M1aHOM. B xone nuddepeHnrpoBaHHOro 3a4éra MpoBEPSIETCS CTENEHb
YCBOEHHUSI Marepuaia, yMEHHE TBOPYECKH MBICIUTh U IOCIIEI0BATEIbHO, YETKO U
KpaTKO OTBEYaTh HAa IIOCTABIEHHBIE BOIPOCHI, JIEJaTh KOHKPETHBIE BBIBOJBI U
dopMynupoBaTh 00OOCHOBaHHBIE NpeIokeHHus. OIeHKa OXBAaThIBAET IMPOBEPKY
JOCTHKEHHSI BCEX 3asBJICHHBIX LEJNEW M3y4eHMS AUCLUIUIMHBI U IPOBOAUTCS IS
KOHTPOJISI YPOBHSI TOHMMaHUSI OOYYalOUIMMUCS CBSI3€H MEXIY pPa3IMYHbIMU €€
AJIEMEHTaMHU.

3HaHUs, YMEHUS U HaBBIKK 00ydaronuxcs Ha quddepeHIupoOBaHHOM 3a4eTe
OLICHMBAIOTCS T10 NATUOAIUTLHON CUCTEME.

OOmMMH ~ KpUTEpUSIMH,  ONPEACISIONIMMU  OLEHKY  3HAaHMM  Ha
T pepeHInPOBAHHOM 3a4ETE, SIBISIOTCS:

«OTJIMYHO» «XOpOUIO» «yJIOBJIETBOPUTEIIHOY «HEYJIOBJIETBOPUTEIILHO)
HaJIM4YMe TIIyOOKHUX, | HaJWM4due TBEPABIX U HaJM4Ke TBEPIbIX HaJW4ue rpyObIX OMMOOK B
HCYEPIIBIBAIOIINX JIOCTATOYHO 3HaHWUU B 00bEMe OTBETE, HETIOHUMAaHUE
3HAaHUH B 00bEMeE MOJIHBIX 3HAHUU B MPONJEHHOTO Kypca B CYIIIHOCTH U3JIaracMoro
MPOUIEHHOT 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
MpOorpaMmoi Kypca COOTBETCTBHUU C OIIMOKaMH, HaBOJISIIINE BOIIPOCHI
nensiMu o0ydeHus, | UensMu oOydeHUs, | HCIPABISIEMBIMH ITOCIIE
rpaMOTHOE U HE3HAYNTEIIbHbIC JIOTIOJIHUTEBHBIX
JIOTUYECKH OIIMOKY TIPH BOIIPOCOB,
CTpoiHOE OCBELICHUHU HE00X0IUMOCTh
U3II0KEHUE 3a/IaHHBIX HaBOJSIIIUX BOIIPOCOB
Marepuaa npu BOIIPOCOB, YETKOE
OTBETE, 3HAaHUE W3JI0)KEHUE
JONIOJIHUTENBHO Marepuaia
PEKOMEHIOBAHHOM
JINTEPATYPHI




		2021-01-11T10:35:36+0300
	АНПОО "РЭПК"




