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1. OBIIAA XAPAKTEPUCTHUKA JUCHUIIJIMHbI

OV .07 Xumus

(MHICKC, HANMEHOBAHUE TUCIIUITIMHBI)

1.1. deab 1 MeCTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMmMbl

Henp mucummmbabel OY .07 Xumus - 310 (GOpMHpPOBAaHHE Yy CTYIEHTOB
XUMHUYECKON COCTABIAIOLIECH €CTECTBEHHO-HAyYHOM KAapTUHBI MHUpa KAaK OCHOBBI
OPUHATUS ~ pEelIEHUH B JKU3HEHHBIX M MPOU3BOJCTBEHHBIX  CUTYalUsX,
OTBETCTBEHHOT'O TIOBE/ICHMSI B IPUPOJIHOM CpeJie.

3agaun yueOHOro npeamMera:

chopMUpOBaTh MOHMMAHHUE 3aKOHOMEPHOCTEW MPOTEKAaHUS XUMHUYECKHUX
IIPOLIECCOB M SBJIEHUM B OKPYJKAIOLIEU Cpelie, LEIOCTHOW HAYYHOW KapTUHBI MHUpA,
B3aMMOCBSI3H U B3aUMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

pa3BUTh YMEHHUS TMPOBOJUTH pacueTbl IO XHUMHUYECKUM (opmyiamM U
YPaBHEHUSIM XUMUYECKHUX PEAKLMH, IUNIAHUPOBATh U MHTEPIPETUPOBATH PE3YJIbTATHI
XUMUYECKUX IKCIIEPUMEHTOB,

chOpMHpPOBaTh HABBIKM IPOBEACHUS XUMHUYECKUX 3SKCHEPUMEHTAIBHBIX
UCCJIEIOBAaHUN € COOJIIOJIEHUEM MpaBUil O€30MaCHOr0 OOpallleHus ¢ BELIECTBAMU U
1a00paTOPHBIM 000PYAOBAHUEM;

Pa3BUTh YMEHUS aHAJIU3UPOBATh, OLIEHUBATh, MIPOBEPSTH HA JOCTOBEPHOCTHh U
0000111aTh HHPOPMALIHI0O XUMUYECKOTO XapaKTepa U3 Pa3IMYHbIX UCTOYHUKOB;

c(opMHUPOBaTh YMEHUS MPOTHO3UPOBATDH MOCIEICTBUS CBOEH NEATEIBHOCTH U
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX ITPOLIECCOB;

chopMUpPOBaTh MOHUMAHUE 3HAYUMOCTU JOCTHXKEHUH XMMUYECKOW HAyKH U
TEXHOJIOTHH JUIs pa3BUTHUSI COLIMATILHON U IPOU3BOACTBEHHOM Ccep.

Hucrmmummaa  OV]J[.07 Xumus BKIIOYEHA B 00S3aTENbHYIO MPOTrpamMMmy
noAroToBKku  crenuanuctoB  cpeaHero 3BeHa (IITICC3), dopmupyembix u3
o0si3atenbHBIX npeaMeTHbIX obnacteir @I'OC cpennero oOuiero odopazoBaHus, IS
crennanbHOcTen CIIO.

YpoBeHb ocBoeHusi ydyeOHoro mnpeamera B cooTBerctBuu ¢ OI'OC cpennero

o011iero oOpazoBaHusi: 0a30BBIil.

Peanuzamnus comepaHusi TUCHUIUIMHBI MPEANOiaraeT cOONI0IeHNEe MPUHIIUIA
CTPOrOi MPEEMCTBEHHOCTHM MO OTHOLICHHUIO K COJEpPXKAHUI0 Kypca XUMUU Ha
CTYIIEHH OCHOBHOT'O 001Iero o0pa3oBaHus.

N3yuenne AUCIUIUIMHBI 3aBEPINACTCS MPOMEKYTOUYHON aTTecTarueil B dopme
muddepeHnmpoBaHHOTO 3a4eTa B pamkax ocBoenus [ITICC3.



1.2. [Inanupyemble pe3yabTaThbl 0CBOECHHUS TUCUMILINHBI

Pe3ynbrarhl OCBOGHHS AMCUMILIMHBI COOTHOCATCS C IUIAHUPYEMBIMH pE3yJIbTaTaMU OCBOCHHS 00pa30BaTEIbHOMN
IIPOTPaMMBI, ITPEACTABICHHBIMA B MAaTPULIE KOMIIETEHIINN BBIITY CKHUKA.
B pe3ynbTaTe 0CBOECHUS JUCUHUILIMHBI 00YYaIOIUNACS JOJIKEH:

Kox OK, IIK

VYMeTh

3HaTh

OK 01. Beibupath
CIOCOOBI pelIeHNUs
3a1aq
npodeccruoHanbHON
JeSITeIbHOCTH
HNPUMEHHUTEIHHO K
pa3InYHbIM
KOHTEKCTaM

B gactu Tpy10BOTO BOCIIUTaHUSA:
- TOTOBHOCTB K TPYZy, OCO3HaHHE LICHHOCTH MAaCTEPCTBA,

TPYIOJTFOOHE;
- TOTOBHOCTb K aKTUBHOU eI TEIbHOCTH
TEXHOJIOTUYECKOU " COLIMAIbHOU HAIPaBJICHHOCTH,

CHOCO6HOCTI) I/IHI/IIII/II/IpOBaTB, HHaHI/IpOBaTI: U CaMOCTOATCIBbHO

BBITIOJIHATH TaKYIO ACATCIIbHOCTD,

- HWHTEpEC K Pa3TUIHBIM
npohecCHOHaTBHOM NeSTeNbHOCTH,

OBnazieHre yHUBEPCAITbHBIMHA YICOHBIMHU TTO3HABATCIIBHBIMU

NEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKUE JICHCTBHS:

- CaMOCTOSITEIbHO (hOPMYJIUPOBATh W AKTyaJU3UPOBATH

npo0iieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;

- }’CTaHaBHI/IBaTI) CYIIIGCTBGHHLII)’I HpI/IBHaK NN

OCHOBaHUS AJIs1 CPaBHEHHUSI, KJIAaCCU(PUKALIUU U 000OIICHHUS;

- OTPENIETIATh LENIN JIeATeIbHOCTH, 3a/1aBaTh MapaMeTphl

U KPUTEPUH UX JOCTHKECHHS;

- BBISIBIIATH  3aKOHOMEPHOCTH U

paCCManI/IBaeMbIX SIBJICHUAX,

- BHOCHUTb KOPPEKTHBBI

COOTBETCTBUE  PE3YJIbTaTOB

MMOCJICJICTBUI IESITENBLHOCTH;

- paSBI/IBaTI) eraTI/IBHOG MBIIIJICHUC HpI/I peHIGHI/II/I

chepam

OpOTUBOpEYHs] B

B JOCATCIBbHOCTH, OLCHUBATh
OCIIAM, O CHMBATDH PUCKHU

- BJIAJICTh CUCTEMOM XWUMHMYECKHUX 3HAHUW, KOTOpasd
BKJIFOYAET: OCHOBOIIOJATAl0IINe MOHITHS (XUMHUUECKUI JIEMEHT,
aToOM, DJIGKTPOHHAs 000J0YKa aToma, S-, p-, d-dJIEKTPOHHBIE
opbuTanu aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHHS, XUMHUYECKast
CBsI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA O00BEM, YTIEPOAHBIN
cKkeJeT, (yHKIMOHANbHAsg TpyIa, pagukail, H30Mepus,
HM30MEpbI, TOMOJIOTMYECKUH Psil, TOMOJIOTH, YIJIEBOJIOPOJBI,
KHCJIOPOJI- U a30TCOJEpKAINe COCIUHEHHs, OMOJIOTHUYECKH
aKTUBHbIE BellecTBa (YIJIEBOJBI, KHUpbI, OEJIKH), MOHOMED,
MOJIUMED, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMS, KPUCTAUIMYECKAs] pEeIIeTKa, THUIbl XUMHUYECKHUX
peakiuii  (OKUCIHMTEIIbHO-BOCCTAHOBUTEIBHBIE,  9K30- U
SHAOTEPMHUUYECKUE, PEaKIMu HOHHOIO OOMeHa), pacTBOp,
3JEKTPOJIUTHI, HED3JIEKTPOJIUTHI, 3IEKTPOJIUTHYECKAS
JUCCOIMAIMsl,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,  CKOPOCTbH
XUMHUYECKON peaKIMH, XHUMHUYECKOE pPaBHOBECHE), TEOpUU U
3aKOHBI (TEOPUsI XUMUYECKOTO CTPOCHUS OPraHUYECKIX BEIECTB
AM. bytnepoBa, Teopusi 3IEKTPOJTUTUYECKON THUCCOLMAIUU,
nepuoauueckui 3axkoH .M. MenpgeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJHYECKHN SI3bIK XHUMHH,
(hakTONIOTHYECKHE CBEJCHUS O CBOMCTBAX, COCTABE, MOTYYECHUHU U
0€30IacCHOM HCIIOJIb30BAHUH BAXKHEWIIIMX HEOPTaHHMYECKUX U
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUUECKOU JESITEIbHOCTU
YEJIOBEKa;




YKU3HEHHBIX TPOOIEeM

0) 6a30BBIC UCCIICIOBATEILCKUE JICHCTBHS:

- BJIAJICTh HAaBBIKAMHM Y4eOHO-HCCIIEIOBATEIbCKOW U
IPOEKTHOM N1eATEeNbHOCTH, HABBIKAMM pa3pelleHus MpooseM;
BBIABJIATH IPUYUMHHO-CIICACTBCHHBIC CBA3HU U AKTYaJIM3UPOBATH
3aaady, BBIIBUT'aTh rumnoTresy €€ pClICHUd, HaXoIUuTh
APTYMCHTBI JJIA J0Ka3aTcJIbCTBa CBOUX YTBep)I(IICHHfl,
3a7aBaTh [IapaMeTPbl U KPUTEPUH PELLIECHHUS;

- AHAJIU3UPOBATH IMOJYYCHHBIC B XOJ€ PCHICHUA 3aaa4dun
pe3yNbTaThl, KPUTUYECKH OILIGHWBAaTh WX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATHh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMETh TIEPCHOCHTh 3HAaHWS B ITI03HABATEILHYIO U
MPAKTHYECKYIO0 00JIaCTH KU3HEICATEIILHOCTH;

- YMETH UHTCTPUPOBATHE 3HAHHA M3 pa3HbIX NPCAMETHBIX
oOiacreii;

- BbIZIBUT'aTb HOBLBIC HWACHU, HpcajiaraTb OpPWUIMHAJIbHBIC
MOJIXOJIBI U PEIICHUS;

- CIIOCOOHOCTh WX HCIIOJIb30BAHMS B TIO3HABATEILHOU U

COLIMAJIBHOM ITPAaKTHUKE

YMETb BBIABIIATH XapaKTEPHbIE IPU3HAKYU U B3aMMOCBA3b
W3Y4YEHHBIX TOHATHUM, IPUMEHSTh COOTBETCTBYIOIINE TOHATHS
MIPY ONUCAHUM CTPOEHUS M CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB U X IIPEBPALICHUI; BBIABIATh
B3aMMOCBS3b XUMUYECKUX 3HAHUN C TIOHATUSAMU U
IPEICTaBICHUAMHU JPYTUX €CTECTBEHHOHAYYHBIX NIPEAMETOB;

- YMETb  HCIOJNb30BaTh  HAUMEHOBAaHUS  XUMHUYECKUX
COEIMHEHUI  MEXIyHapOJHOIO COK3a TEOPETHYECKOM U
NPUKJIAJHOW XUMUU W TPHUBHAIBHBIE HA3BaHUS BaXHEHIINX
BEIECTB (3THJIEH, alleTUJICH, IMULepuH, (heHom, Gpopmanbaerun,
YKCyCHasl KHCJIOTa, TJIMLIUH, YTrapHbId ra3, YTJIEKUCIBIA ras,
aMMHUaK, raleHasi U3BeCTh, HEerallleHas U3BECTh, TUThEBAs CONA U
JIPYTUX),  COCTaBIATh  (OPMYJbl  HEOPTaHUYECKUX  H
OpPraHMYECKHUX BEILIECTB, YPAaBHEHHUS XMMHUYECKUX peakuui,
OOBSACHATH UX CMBICIT; TIOATBEPKIATh XapaKTepHbIE XUMUYECKHE
CBOMCTBa BEILECTB COOTBETCTBYIOIIMMHU HKCIEPUMEHTAMU U
3alMCSIMU  yPAaBHEHUM  XMMHMYECKMX pEaKklud; - yMeTb
YCTaHABJIMBATh MIPUHAJIEKHOCTh U3yUYEHHBIX HEOPIraHUUECKUX U
OpPraHMYECKUX BELIECTB K ONPEICIICHHBIM KJlaccaM U Ipylnam
COCIMHEHMH, XapaKTepu30BaTh MX COCTaB U Ba)KHEWIINE
CBOWCTBA; OMpEAEIATh BUAbl XMMUYECKUX CBsA3EH (KOBaJeHTHas,
MOHHAs!, METAJJIMYeCcKasi, BOJOPOHAs), THUIbI KPUCTAIINYECKUX
pEIIETOK BEIIEeCTB; KIacCU(PUIMPOBATE XUMUUECKUE PEaKIH;

- chopMHpOBaTh  MPEJICTABICHHUS: O  MaTepUaIbHOM
€AMHCTBE MHpA, 3aKOHOMEPHOCTSAX U I03HABAEMOCTH SIBJICHUHI
IIPUPOJBI; O MECTE U 3HAYCHUH XHMHHU B CHCTEME €CTECTBEHHBIX
HayK W €e poiu B OOECHEYEeHHWU YCTOWYUBOTO Pa3BUTHSL
YeJIOBEYEeCTBA: B PEIIEHUH  NPoOJieM  IKOJOTMYECKOM,
SHEPreTUYecKod ¢ MUIIEeBOW 0e30IacHOCTH, B Pa3BUTUU
MEAMIIMHBI, CO3/IJaHUM HOBBIX MaTE€pUAJIOB, HOBBIX MCTOYHHMKOB
SHEpruu, B 00€CIeYeHUH PAMOHATBHOTO IPUPOAONOIH30BAHNS,
B (hopMupoOBaHMM MHUPOBO33pEHHUS U OOIIEH KyJIbTyphl YeJIOBEKa,
a TakXe HKOJOTMYECKM OOOCHOBAaHHOTO OTHOILEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHON CPENE;

BIIAJICTh CUCTEMOW XMMHMYECKHX 3HAHHWM, KOTOpas BKIIIOYAET:




OCHOBOIIOJIararomue IOHATHUA (,[[OHOJ'IHI/ITCJ'IBHO K CHCTEMC

MOHATHI  0a30BOr0  ypoOBHSI) - M30TOMNBI, OCHOBHOE U
BO30Y)KJICHHOE COCTOSHHE aToMa, THOpUAM3ALUs aTOMHBIX
opOutaneii, xumudeckas cBsa3b ('O " m "', KpaTHbIE CBS3H),

MOJISIpDHAsl KOHLIEHTpALUs, CTPYKTypHas ¢opMmyia, H30MepHs
(cTpykTypHasi, reoMeTrpuieckas (IIMC-TPaHC-U30MEPHS), THIIBI
XAMHAYECKUX peakiuii (TOMO- M TeTepOreHHBIE, O0paTUMbIE H
HeoOpaTHMbIe), pacTBOPbl (MCTHUHHBIE, IHUCIEPCHBIE CHCTEMBI),
KpUCTAJJIOTUAPATHL,  CTENEHb  JUCCOLMALMUH,  JJIEKTPOJIU3,
KPEKUHT, PH(OPMHUHT); TEOPHUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IOHUMAaHUS
OPUYMHHOCTH W CHUCTEMHOCTH  XMMHUYECKHX  SIBJICHHUH,
COBpPEMEHHBIE TMPEACTABICHUS O CTPOCHUHU BEIeCTBA Ha
aTOMHOM, MOJIEKYJIIPpHOM U  HaJMOJIEKYJSIPHOM YPOBHSX;
NpPEICTaBICHUS O  MEXaHM3Max  XHMHUYECKUX  pPeakLui,
TEPMOJIMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEpPHOCTSIX UX
IPOTeKaHHUsA, O XHUMHUYECKOM PpaBHOBECHUH, JAHUCHEPCHBIX
cucreMax, (paKToJIOrMYecKHe CBEJIEHHs O CBOMCTBAX, COCTAaBeE,
MOJIydeHUH M 0€30IaCHOM  HCHOJIb30BAaHMM  Ba)KHEHIIMX
HEOPTaHWYECKUX W OpPTraHWYeCKWX BEHIECTB B OBITY U
MIPaKTUYECKON JIeATEIbHOCTH YEJIOBEKa; OOLIMX Hay4yHBIX
NPUHIUIAX ~ XMMHYECKOTO  TPOM3BOACTBa (Ha  NpHUMepe
MIPOU3BOJICTBA  CEPHOM  KHUCJIOTBI, aMMHakKa, METAHOIA,
nepepaboTku HeTH);

- YMETh MPOBOJIUTH PACUYETHI IO XUMHUUECKUM (hopMyiamMm U
YPAaBHEHMSAM  XUMHUYECKUX PpEaKkUuil C  HCIHOJIb30BAHUEM
¢u3nyeckux BeNIWYMH (Macchl, OObeMa ra30B, KOJIMYECTBA
BEIIIECTBA), XapaKTEPHU3YIOLIMX BEIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacueThl MO HAXOXKJICHHIO XHUMHUYECKOH (OpMyIIbI
BEILIECTBA; pacyeTbl Macchl (0ObeMma, KOJMYECTBA BEIIECTBA)
MIPOAYKTa peaklUH, €CIU OJHO W3 HUCXOAHBIX BEIIECTB JAaHO B
BHJIE pacTBOpa C  ONPENEICHHOM  MaccoBOM  JI0OJeH
pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET
MPUMECH); pacueTbl MacCOBOM WM OOBEMHOM JOJIM BBIXOJA
MPOAYKTa PpEeaKIUH;, pacueTsl TermIoBoro sddekra peakuui,
00BEMHBIX OTHOLICHUH Tra30B;




- YMCTD BBIABJIATH XapPAKTCPHBIC IMPU3HAKU U B3aNMMOCBA3b
HU3YYCHHBIX HOHHTI/If/'I, MNPUMCHATE COOTBETCTBYIOIIWEC ITOHATHUSA
IIpU ONTMCaHUU CTPOCHUA U CBOICTB HCOPTaHUYCCKUX U

3HAaHUN C TOHATHSAMHU M MPEACTABICHUSAMHU JPYTUX NPEIMETOB
JUIsi 0oJiee OCO3HAHHOTO TIOHMMAaHHUS U OOBSCHEHUS CYIIHOCTH
MaTepUaIbHOTO EAMHCTBA MHpPA; HCIOIH30BATh CHCTEMHbBIC
XUMUYECKUE 3HAHUA I OOBSCHEHWS ¢ TPOTHO3UPOBAHUS
SIBJICHUH, UMEIOIIUX €CTECTBEHHOHAYYHYIO TPUPO/LY;

- YyMETh  HCHOJIb30BaTh  HAaUMEHOBAHUS  XMMHYECKHX
COCIMHECHHI  MEXIYHApOJHOIO COK3a TEOPETUYECKOU U
NPUKIATHON XUMHM U TpPUBUAIbHBIE Ha3BaHMUS BEIIECTB,
OTHOCAILMXCS K M3Y4YEHHBIM KjaccaM OpraHMYeCKUX U
HEOPraHUYeCKUX COEJUHEHUMN; HCIOJIb30BaTh XHUMHUYECKYIO
CUMBOIIMKY [Nl  CcOCTaBleHHs (QOopMylT HEOPraHWYEeCKUX
BEILIECTB, MOJEKYJIAPHBIX U CTPYKTYpHBIX (pa3BEepHYTHIX,
COKpAIIEHHBIX M CKEJETHBIX) (OPMYJT OpPraHUYECKUX BEILECTB;
COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKIUN U PACKPBIBATH UX
CYIIHOCTB: OKHCJIUTEIBHOBOCCTAHOBUTEIIBHBIX peakiuit
MOCPEJCTBOM  COCTABJIGHUS  3JIEKTPOHHOro OanaHca 3TUX
peaKkiuii; peakiuii HOHHOTO OOMEHa MYTEeM COCTaBJICHHUS HX
MOJIHBIX M COKPAIEHHBIX HWOHHBIX ypaBHEHUH; peaKIui
THIPOJIN3a, peakluil KOMIUIEKCOOOpa3zoBaHMsA (HAa mpuUMepe
THAPOKCOKOMILIEKCOB IIMHKAa U QJIIOMHUHUA); MOATBEPKIAThH
XapaKTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMHU 3KCHEPUMEHTAMU M 3aMUCAMH ypaBHEHUH
XUMUYECKUX PEAKIUM;

YMETh KJIaCCU(UIIMPOBATH HEOPTAHUYECKUE U OPTaHUICCKUE

BEIIECTBA U XMMUYECKHE PEAKIIUU, CAMOCTOSITEIbHO BBIOMPATh
OCHOBAHUS ¥ KPUTEPUH JUTS KIIacCU(UKALIUU HU3ydaeMbIX
XMMHUYECKHX 00BEKTOB; XapaKTE€pPHU30BaTh COCTAB U BayKHEHIINE
CBOMCTBA BEILECTB, IPUHAUICKALIUX K ONPEIEICHHBIM K1accam
U TPYIIaM COeIMHEHUH (ITPOCThIe BEIECTBA, OKCUIBI,
THJPOKCHU/IBI, COJIU; YIIIEBOJOPObI, IPOCThIE 3(PUPHI, CIIUPTHI,
(heHoJIbl, aIb/IeTH/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CI0XKHbBIE




3(UpPBI, KUPBI, YTIEBObI, AMUHBI, aMUHOKHUCIIOTHI, OCIIKH);
IIPUMEHSTH 3HAHUS O COCTaBE M CBOWCTBAX BEILECTB AJIs
SKCIIEPUMEHTAJILHONU MTPOBEPKU TMIIOTE3 OTHOCUTENIBHO
3aKOHOMEPHOCTEN NPOTEKAHUS XMMHUUECKUX PEaKIMH 1
MIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYILIECTBIICHUS;

- yMETb MOJATBEPKJaTh HAa KOHKPETHBIX IpHUMepax
Xapakrtep 3aBUCHUMOCTH peaKkunOHHON CIIOCOOHOCTH
OpPraHMYECKUX COEIMHEHUIN OT KPaTHOCTH M TUIA KOBAJIEHTHOMU
cesizu ("0 " m "), B3aMMHOTO BJIHMSIHHSI aTOMOB ¥ TPYIIIT aTOMOB
B MOJIEKYJIaX; a TaKXKe OT OCOOCHHOCTE! pean3aluy pa3InyHbIX
MEXaHU3MOB IPOTEKaHUsI peaKLnii;

- YMETh XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB
(B OCHOBHOM U BO30YXJIEHHOM COCTOSHMHM) M HOHOB
XUMUYeCKux oanemeHToB | - 4 mnepuopos llepuomnueckoit
cuctembl JI.M. MeHzaeneeBa M HUX BaJIGHTHBIE BO3MOXKHOCTH,
ucnonb3ysa mnousrtus "s", "p", "d-amekrponHble" opOuTany,
SHEPreTUYeCKUe  YpPOBHU;  OOBSACHATH  3aKOHOMEPHOCTH
U3MEHEHMS CBOICTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
COEZMHEHUH 0 MepruoiaM U rpymnmnam;

OK 02. Mcnonb3oBaTh
COBPEMECHHEIC
CpeJICTBa TIOUCKa,
aHaI3a U
HUHTEpIIpeTaluu
UHPOPMALIUU U
nH(pOpMaITMOHHBIC
TEXHOJIOTHH IS
BBITIOJTHEHUSI 3a/1a4
npodeccuoHaNbHOM
JIESITSIIbHOCTH

B 065acTi IeHHOCTH HAyYHOTO MO3HAHUSA:

- c(hopMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKH
U OOINEeCTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha JIHAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOETO MecTa B
MOJUKYJBTYPHOM MHUPE;

- COBEpILICHCTBOBAHUE  SI3BIKOBOM M  YUTATEIbCKOM
KYJIbTYpPbl KaK CpPEJCTBA B3aMMOJICHCTBUS MEXKIY JIOJIbMU U
MO3HAHUA  MUDa; - OCO3HaHHWE IICHHOCTH HAY4YHOH
JIEATEIIbHOCTH, TOTOBHOCTH OCYUIIECTBIIATh IPOEKTHYIO U
HCCIIEIOBATENBCKYIO JICSATEIbHOCTh HMHAWBUIYAJbHO W B
rpymnmne;

OBnaneHre YHUBEPCATBHBIMU Y4EOHBIMH TO3HABATEILHBIMU

- YMETb  IUIAHUPOBATb W  BBINOJHATH  XUMHYECKHH
9KCHEPUMEHT (IIPEBpAIEHUs] OpPraHUYEeCKMX BELIECTB IpHU
HarpeBaHuu, IMOJIYy4YeHHE OSTUJIEHa W HU3y4YEeHHE €ro CBOMCTB,
KAaueCTBEHHbIE pPEaKIUN Ha ajbAeTuibl, Kpaxmaj, YKCYCHYIO
KHUCIIOTY; JIeHaTypauusi O€IKOB IpU HarpeBaHUM, LBETHBIC
peakuu  OENKOB; MPOBOIUTH PpPEaKUUH HOHHOTO OOMeHa,
OIpEAEIATh CpPely BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIIMU
Ha cynb(haT-, KapOOHAT- U XJIOPUJAHUOHBI, HA KATHOH aMMOHUS;
pelarh SKCIEPUMEHTAIBHBIE 3a7aud 1o TeMaM "Mertamibl" u
"Hemeramnel") B COOTBETCTBUM € IpaBWIAMH  TEXHUKU
0€30I1aCHOCTH P 0OpallleHHH ¢ BELIECTBAMHU M J1aOOPaTOPHBIM
00OpyJOBaHUEM; MPEICTABIATh  PE3yJIbTaThl  XMMHUYECKOIO
JKCIEpUMEHTa B ()OpME 3alKMCH YPABHEHUI COOTBETCTBYIOLIUX
peakiuii M (GOpPMYJIMpPOBATH BBIBOJBI HAa OCHOBE 3THUX




JEUCTBUSAMMU:

B) paboTa ¢ nH(pOpMaIuei:

- BIAJCTh HABBIKAMU TIOJNydeHHs HMHMOpMALUH U3
MCTOYHHMKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIISATH
MOUCK, aHAJIW3, CUCTEeMAaTH3alMI0 U  HHTEPHpETALHUIO
nH(pOpPMAINY Pa3INYHBIX BUIOB U (POPM IIPEACTaBICHHS;

pe3yJIbTaTOB;

- YMETb  aHAJU3UPOBATh XUMHUYECKYI0 HH(OpMALHIO,
MOJy4yaeMyl0 W3 Ppa3HbIX HCTOYHMKOB (CPEICTB MAacCOBOH
uHpOpMalNH, CETh

WHuTepHer u npyrue);

- BJa/JIeTh OCHOBHBIMM METOJIaMU HAY4YHOTO [O3HAHUS
BEIIECTB U

Ha3zHauyeHUs MHGOpMAIMM W IIEJIeBOW ayIUTOPUH, BHIOMpas
ONTUMANIbHYI0 (OpPMY MpPEACTAaBICHUS M BHU3YyaIM3allUU; -
OLIEHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMaIH, ee
COOTBETCTBHE IPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- UCIIOJIb30BaTh CpelcTBa UH(POPMALIMOHHBIX
KOMMYHMKAIIUOHHBIX TEXHOJIOTUN B PELIEHUU KOTHUTHUBHBIX,
KOMMYHHMKaTHUBHBIX M  OpraHM3allMOHHBIX  33Jad ¢
co0III0IeHIEM TpeOoBaHUit SPrOHOMUKH, TEXHUKHU
0€30IaCHOCTH, TUTHEHBI, pecypcocOepex eHus, NPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN 0€3011acHOCTH;

- BJIAaJ€Th HAaBBIKAMU  pAacClO3HABaHWs W 3alIUTHI

nHpopManuu, HHHOPMAITMOHHON 0€30ITaCHOCTH JINYHOCTH;

- CO3[aBaTh TEKCTHI B Pa3IMUYHBIX (OpMaTax ¢ y4eTOMIXMMHUUECKHX SIBICHUN (HAOMI0ACHUE, U3MEPEHHE, IKCIIEPHUMEHT,

MOJIETTUPOBAHUE);

- YMETh NMPOBOAUTE PacueThl 10 XUMHUYECKHM (opMysIaM U
YPaBHEHHUSIM  XUMHUYECKHX pPEaKIUil ¢  HCIOJIb30BAHUEM
bu3nyecKuX  BEIMYUH, XapaKTEepHU3YIOIIMX  BEHIecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObemMa (HOpMaJbHbIE
YCIIOBHSI)  Ta30B, KOJMYECTBA  BEIIECTBA;  HCIIOJIB30BATh
CHCTEMHBIE XMUMHYECKHE 3HAHUS Uil TPUHATHS pEIICHU B
KOHKPETHBIX JKU3HEHHBIX CUTYAIHsIX, CBSI3aHHBIX C BEIIECTBAMH
1 UX IPUMCHECHUEM;

- YMETb CaMOCTOATEIbHO IUIAHUPOBAThb U  IMPOBOIUTH
XMUMHUYECKHH HKCIEPUMEHT (MOJyYeHHE W HW3yYeHHE CBOMCTB
HEOPraHMYECKUX U OPraHUYeCKUX BEUIECTB, KaueCTBCHHbIC
peakuuu yIJ€BOJOPOIOB Ppa3IUYHbIX KJIaCCOB u
KHUCJIOPO/CO/IEPKAIIMX ~ OPraHMYECKUX  BEIIECTB, peIICHUe
AKCIIEPUMEHTAJIBHBIX 33]]a4 0 PACIO3HABAHUIO HEOPTaHHMUECKUX
Y OpraHNYecKHX BEIECTB) C COOIIOACHUEM MpPaBUil O€30MacHOTO
oOpamieHusi ¢ BEIIECTBAMH U JJAOOPATOPHBIM 000PYIOBAaHUEM,
dbopMynupoBaTh LI€TM  HUCCIENOBAHMS, IMPEAOCTaBISATH B
pa3nuaHOi (hopMe pe3yIbTaThl IKCIIEPHUMEHTA, aHATTM3UPOBATh U
OLIEHUBATh UX JJOCTOBEPHOCTD;

- yMETb  OCYLIECTBJISITh  LI€JICHANPABICHHBIA  MOUCK
XMUMUYECKON HH(pOpMAITK B pa3IMYHBIX HCTOYHHUKAX (HaydHas U
y4eOHOHAyYHAs JIUTEepaTypa, CPEeICTBA MAacCOBOM MH(MOpMAIINH,
cetb MHTepHeT U Jpyrue), KpUTHUECKH AaHAJIM3HPOBATH
XMUMUYECKYI0 HH(POPMaLINIO, IepepadaTbIBaTh €€ U HCIOJIb30BaTh
B




COOTBETCTBHUH C TIOCTABJIICHHON y4eOHOM 3a1aueii;

- BIIQJIETh CHUCTEMOW 3HAHMW O METOAaX HAyYHOTrO
MO3HAHUSI SIBJICHUI NPUPOJBI, MCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKax u YMCHUAMU IMPUMCHATH 9THU 3HAHUA npu
AKCIIEPUMEHTAILHOM HCCIIEJOBAHUN BEIIECTB U ISl OOBSICHEHUS
XUMHUYECCKUX ﬂBHeHHﬁ, NMCHOIIINX MECTO B npupoae
MPAKTUYECKON JEesTeIbHOCTH 4YelOBeKa M B IOBCEIHEBHOM
JKU3HU;

OK 04. DddexTuBHO
B3aUMO/ICHCTBOBATh U
paboTath B KOJUIEKTUBE U
KOMaHJIe

TOTOBHOCTBH K CaMOpa3BUTHUIO, n
CaMOCTOATCIIBHOCTU CaMOOIIPEACIICHUTO,

- YMCTb IIJIAHUPOBATDH W BBINIOJIHATH XHUMHAYCCKUM SKCIICPUMCHT
(HpeBpaH_[CHI/ISI OpTraHHUYCCKUX BCIICCTB IIpU Harp€BaHuu,

-OBJIAJICHUE HaBBbIKAMH y4eOHO-UCCIIEeI0BATENbCKOM,
MIPOEKTHOW M COLIMAIbHOM AESATEIBbHOCTH;

OBnaneHne  yHMBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JNEUCTBUSIMU:

0) COBMECTHasl 1eITEIbHOCTb:

- MOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAH THOM
U UHJIMBUyalIbHOW paboThI;

- NPUHUMATh [T  COBMECTHOW  JIEATEIBHOCTH,
OpPTaHM30BBIBATH M KOOPAWHUPOBATH JIEHCTBUS 1O €€
JOCTHKEHHIO: COCTaBIISATh IUIAaH JEWUCTBUH, paclpenensiTh
POJIM C YYETOM MHEHUH YYaCTHHKOB OOCYXKIaTh Pe3yJbTaThbl
COBMECTHOM pabOThI; - KOOPJIMHUPOBATH U BHITIOJIHATH PadOTy
B YCJIOBUSIX PEAIBHOTO, BUPTYAIBHOTO U KOMOWHUPOBAHHOTO
B3aNMOJICHCTBHS,

- OCYIIECTBIIATh IMO3UTUBHOE CTpaTernueckoe
MOBEJICHUE B PA3JIMYHBIX CUTYAIUAX, MPOSBISITH TBOPUECCTBO
¥ BOOOpakeHHEe, ObITh HHUITUATHBHBIM

OBnazieHre YHUBEPCAITBHBIMU PETYJISITUBHBIMU JCHCTBUSAMM:
T') IpUHATHE ce0s U IPYTUX JOICH:

- MIPUHUMATh MOTHBBI U apTyMEHTBI APYTHUX JIOACH Mpu
aHaJIN3€e PEe3yJIbTATOB JICATEIbHOCTH;

- pHU3HaBaTh CBOE IMPABO M TPABO JIPYTUX JIIOJCH HA

OH_II/I6KI/I; - pa3BUBaThb CIIOCOOHOCTH MOHUMATh MUp C IMO3NIUU

MOJTyYeHUE STUJICHA M U3YUYEHUE €ro CBOWMCTB, KauyeCTBEHHBIC
peakiy Ha albJETUibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHatypanus OCIIKOB TIpH HArpeBaHWU, IBETHBIC PEAKIUU
OENKOB; MPOBOAWTH PEaKIUU HOHHOTO OOMEHa, OMpPEIeNsTh
Cpeay BOJHBIX pacTBOPOB, KAU€CTBEHHBIC peaKIMK Ha Cylb(dar-,
KapOOHAT- W XJOPUAAHUOHBI, Ha KAaTHOH aMMOHHS, pEUIaTh
JKCIEpUMEHTANIbHbIE 3aJaud 1o TeMaM "Mertamnel" wu
"Hemetannel") B  COOTBETCTBMM C TIpPaBWJIAMH  TEXHHKH
0e30MmacHOCTH MpHU 00pallleHNH C BELIECTBAMH U J1a00paTOPHBIM
o0Opy/sOBaHUEM; TMPEICTABIATh PE3yIbTaThl XHUMHUYECKOTO
IKCTIEpUMEHTa B (pOpME 3alUCH yPaBHEHH COOTBETCTBYIOIIHMX
peaknuii W  (QOpMyIHpOBAaTH BBIBOJABI HAa OCHOBE JTHX
pe3yIbTaToB;

-yMeTh  CaMOCTOSITENIHO  IJIAaHUPOBaTh U IPOBOIUTH
XUMUYECKUA SKCHEPUMEHT (TIOMyYeHHEe M M3y4YeHHE CBOMCTB
HEOPraHMYECKUX M OpPraHUYeCKHX BEIIEeCTB, KayeCTBEHHbIE
peakiumn YIJIEBOJIOPOJOB Pa3IUYHBIX KJIaCCOB u
KHCJIOPOJICOACPIKAIIMUX ~ OPTaHWMYECKUX  BEIIECTB, PEIICHUE
SKCIEPUMEHTAJIbHBIX 3314 10 PAClO3HABAHUIO HEOPTraHUYECKHUX
U OpPraHMYECKUX BEIIECTB) ¢ COOIOEHHEM MpaBUi 0€3011aCHOTO
oOpaitlieHusi ¢ BeUIeCTBAMH W JIaOOpaTOpPHBIM 00OpY/IOBaHHUEM,
dbopMyIHpOBaTh LENM  HCCICNOBAHUS, MPEAOCTABISTH B
pa3nuyHoil hopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U




JIPYTOTO YeJIOBEKa,;

OIICHUBATh UX JOCTOBCPHOCTD,

OK 07. ConeiicTBOBaTh
COXPaHCHHIO
OKpY’Karollen cpepl,
pecypcocOepeKeHuUIO,
MPUMEHSTH 3HAHUS 00
U3MCHEHUH KJIMMaTa,

MIPUHIIUIIBI OEPEKITMBOTO
MPOU3BOJICTBA,

3¢ dexTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUAX

B o6nacTi 3K0710rH4ecKOro BOCIIUTAHHUS:

- c(OPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJBTYpHI,
MOHUMaHUE BIIMSHUS COLMATbHO-3KOHOMUYECKHUX MPOLECCOB
Ha COCTOSIHME MPHUPOJHON M COLMAIBHOM Cpe/ibl, OCO3HAHHUE
MI00ATBHOTO XapaKTepa IKOJIOTHISCKUX TPOoOIIeM;

- IUIAHUPOBAHME W  OCYIIECTBICHUE JEHCTBUA B
OKpYKaIoIlIel Cpelle Ha OCHOBE 3HAHUS LEJEH yCTOMYMBOIO
pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE  HEINpUsATHE
OKpYKaroIleH Cpeac;

- yMEHHE NMPOTHO3UPOBATH HEOIArONpUATHbIE
DKOJIOTUYECKHUE ITOCIIEICTBHS IPEIIPUHUMAEMBIX IEHCTBHM,
MpeaoTBpalaTh UX; - PACIIUPEHUE ONbITA AESTEIHLHOCTH
9KOJIOTMUECKOH HANpPaBICHHOCTH;

- OBJIaJICHUE HABbIKAMU y4€OHO-UCCIIE0BATEIbCKOM,

JNIEUCTBUNA, TNPUHOCSAIINX  Bpe.

MIPOEKTHOM M COLIMAIbHOM AESATEIbHOCTH;

- chopMHpOBaTh  NPEACTABICHUA: O  XMMHUYECKOH
COCTaBJISIOLIEH €CTECTBEHHOHAyYHOM KapTHUHBI MHpa, pPOJIH
XMMUU B TIO3HAHUM SIBICHUH MpHUPOIbl, B (HOpMUPOBAHUH
MBILIUIEHUS] W KYJbTYyphl JIMYHOCTH, €€ (PYHKIHMOHAIbHOM
IPaMOTHOCTH, HEOOXOIUMOMN /IJIsl pellieH s MPAKTUYECKHUX 3a/1a4

U DKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOTHOM Cperie;
- yMETh coOmroaTh npaBuja 3KOJIOTUYECKH

1[eJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOH JIEATEIHHOCTH
B IIENSAX COXpPaHEHUS CBOErO0 3I0POBbI U  OKPYKArOIIEH
OPUPOJHON CpeIbl; YUYUTHIBATH ONACHOCTH BO3JACHCTBUS Ha
JKHUBBIC OpFaHI/I3MI)I OHpeIIGJ'IeHHI)IX BCLICCTB, INIOHHMAas CMBICIJI
noKa3aTesst MPeAeTbHOM JOMyCTUMON

KOHIIEHTpAalluy;

- yMETh MPOTHO3UPOBATh, aHAIU3UPOBATh U OLIEHUBATH C
MO3UIMHN DKOJIOTHYECKON OE€30IIaCHOCTH MOCJIEACTBUS OBITOBOI
U TPOU3BOJCTBEHHON [EATETLHOCTH YEJIOBEKAa, CBA3AHHOM C
nepepaboTKOM BEIECTB; UCIIOIb30BATh MOJYyUYEHHbIE 3HAHUS JIJIS
NPUHATHS TPAaMOTHBIX pEIICHUH MpoOjieM B  CUTyalusX,
CBA3aHHBIX C XUMHCH,

- yMETh OCO3HaBaTh OMACHOCTh BO3JEHCTBHSI Ha >KUBBHIC

OPraHM3MBbl  OINPEAEIECHHBIX  BEIIECTB, IIOHUMAas  CMBICI
[OKa3aTesss MpelNeibHOM  TONYyCTMMOW KOHLIGHTpalUuH, U
MOSICHATH ~ HAa  IpUMepax  CcrmocoObl  YMEHBUICHHS U

npeaoTBpalicHud HUX BpCIAHOIO BO3ACHUCTBUS Ha OpTraHu3M
YCJIO0BCKa.




2.CTPYKTYPA U COAEP KAHUE INUCIHUIIJIMHBI

2.1. O06bemM TMCHUIIMHBI M BUAbI Y4eOHOH padoThI A5 0YHOM

¢opmbl 00yueHus1

HanmeHnoBaHHMe COCTaBHBIX YacTeit JUCHUITIINHBI

0O0beM B yacax

TEOPETUYECKOE 3aHITHE (JICKITUH) 39
IpakTHUeckue (J1abopaTOpHbIE) 3aHATHUS 39
npoheccuOHAIbHO OPUEHMUPOBAHHOE COOEPIHCAHUE 14
6 m.u..

npakmuyecKue 3aHAmusl 7

CaMOCTOSITEeJIbHAsI paboTa -

KypcoBasi paboTa (IIpOoeKT) -

WHIMBUIYIbHBIA IPOCKT -

MIPOMEKYTOYHAsI arTecTanus B hopMe ouggepenyuposanrno2o 3avema

Bceero 78

2.2. O0beM AUCHUIIMHBI ¥ BUBI Y4eOHOH padoThI

JJIS1 32049HOI (popMBbI 00yUeHU

HammenoBaH#e cOCTaBHBIX HacTel JUCHUITIINHBI

O0BeEM B yacax

TEOPETUUECKOE 3aHATHE (JIEKIIUHN) 4
NpakTHYECKHE (Ja00OpaTOPHbIE) 3aHATHSI 4
npogheccuOHAIbHO OPUESHMUPOBAHHOE COOEPI’CAHUE 4
6 m.u..

npaKmuyecKkue 3aHsmust 2
CaMOCTOsITeNIbHAS paboTa 70

KypcoBas paboTa (IpoeKT)

VHJIVBHIYJIbHBIA TPOECKT

MIPOMEXKYTOUYHAs aTTecTanus B hopme ougghepenyuposannoco 3auema

Bcero

78




2.3 TeMaTH4YeCKHUIl IVIAH M COAEPKAHNE JUCHMILVIMHBI VISl 04HOH GopMbl 00yUeHUs

HaumenoBanue Coaep:xanue y4yeOHOro MaTepuaJjia Oo0bem, akan. u / Konpl
pa3aesioB U TeM u GopMBI OPraHU3alUM AeSATEJILHOCTH 00YYAKOIIUXCS B TOM 4HCJIE B KOMIeTeH N,
tdopme ¢opmupoBanuio
NPaKTHYeCKOH KOTOPbIX
MOJATrO0TOBKH, crocoocTByeT
akaj. 4 3JIeMeHT
MPOrpaMMBbl
1 2 3 4
OcHOBHOE coep:KkaHue
Pazgea 1. OcHOBBI CTPOEHUSA BellecTBa 12
Tema 1.1. Conep:kaHue y4eOHOro MaTepuajia OK 01
Crpoenue aTromoB TeopeTuueckoe 00yueHue 2
XHMHYECKUX ITEMEHTOB | jTor 11159, CTpoeHHe aTOMOB XMMHUECKUX d1ieMeHTOB COBpPEMEHHAs MOJIEN b CTPOEHHS aTOMa. DIIEKTPOHHAs
W NpUPOJA XUMHIECKON |y oy hyryparus atoma. Knaccudukarus XMMHIECKHX IEMEHTOB (s-, p-, d-onemMenTsl). BaneHTHbie
CBI3N 3EKTPOHBI. BalleHTHOCTB. DNEeKTpOHHAs IPUPOAa XUMUUYECKOU CBSI3U. DIEKTPOOTPULIATEIbHOCTD.
IIpakTHYecKue 3aHATHUS 6
[IpakTuueckas padora Nel PemieHue mpakTHUECKUX 33JaHUI HA COCTABJICHUE JICKTPOHHO-TpapHUECKUX
¢dopmyn snemenToB 14 IepruoaoB.
[IpakTrueckas padora Ne2 Pemenue 3amanuii Ha HCIIOJIb30BaHUE XUMHUYECKON CHMBOJIMKH U Ha3BaHUIA
COETMHEHUI
Tema 1.2. Coaepxxanue yueOHOr0 MaTepHasia OK 01
IlepuoaniecKkuii 3aK0H | TeopeTnueckoe 0GyeHHe 2 OK 02
u Tabamua 1.1 Jlexus. Ilepuoauueckast cuctema xumuueckux siaementoB .M. Menneneesa.llepuoauueckasi cuctema
Menpeneena xumuueckux oanemeHTtoB .M. MenneneeBa. ®dusnueckuii cwmbicn Ilepuoanueckoro 3akonHa J[.H.
MenpeneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX IJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX
Y CJIOKHBIX BEUIECTB B COOTBETCTBUH C TIOJIOXKEHHEM XUMHUIECKOTo 3neMenTa B [leproamaeckoii cucreme.
MupoBo3s3penueckoe U HayuHoe 3HaueHue [lepuoamyeckoro 3akona [I.W. Menneneesa. [Iporuossr .M.
MenpneneeBa. OTKpBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.
ITpakTH4yeckue 3aHATHS 2
[paktuueckas padora Ne3 [lepuoauueckre M3MEHEHHsI CBOMCTB XUMHYECKHUX AIEMEHTOB U MX
COEIMHEHUU B COOTBETCTBUH C MoJIOkKeHHEM lleproanueckol CUCTEMBL.
Paznen 2. Xumuyeckue peakuuu 8




Tema 2.1. Tunsl Coaepxanne yueOHOro MaTepuajia OK 01
XMMHYECKHX PeaKumii TeopeTnyeckoe o0yuenmne 2
Jlexmus. Knaccndukanus w THIBI XUMHYECKHMX pEAKIUH C y4acTHEM HEOPTaHWYEeCKHX BEIIeCTB.
KonnuecTBeHHBIE OTHOIIEHHS B XHMHM. KHaCCI/I(I)I/IKaHI/ISI N TUIIbBI XUMHYCCKUX peaKHI/Iﬁ C y4dacCTuem
HCEOPraHNYCCKUX BCIICCTB. KomnnuectBeHHbIE OTHOMIEHHS B XUMHUH. OCHOBHBIE KOJINYECTBEHHEIC 3aKOHEI B
XUMHH W PacyeThl 10 YPaBHEHUSM XHUMHUYECKUX peakiuil. Monb Kak eIuHHIA KOJIUYEeCTBA BEIIeCTBA.
MosipHast Macca. 3aKOHBI COXpaHEHUS MAacChl M DHEPIHH. 3akoH ABoraapo. MOJSIpHEI 00BEM Ta30B.
OTHOCUTENbHAs IIOTHOCTD I'a30B.
Peaknmn  koMIuiekcooOpa3oBaHMS C  y4acTHEM  HEOpPraHMYeCKWX  BemecTs  (Ha  IpuMepe
TUAPOKCOKOMIUIEKCOB ITIMHKA M AJTFOMITHIIS).
[IpakTHyeckne 3aHATUS 2
[IpaxTrueckas padora Ne4 CocraBieHrne ypaBHEHHI PeaKIUi COSTUHEHNUS, Pa3lIOKEHU, 3aMEIICHHS,
oOMeHa. YpaBHEHHs peakiiuil TOpeHus, HOHHOTO 0OMeHa, OKHCIICHUSI-BOCCTAHOBJICHUSL.
Tema 2.2. Conep:xanue y4eOHOro MaTepuaJja OK 01
JJeKTpoIMTHYECKAs] Teopernueckoe 06yueHne 2
ANCCOUHMANHI W HOHHBIH 1o prg DIIEKTPOIUTHYECKAS IUCCONMANNS W HOHHBIH oOMeH. Peakmmm wonHOro obmena Teopws
obmenH AJEKTPOIUTHICCKOW mucconnanuu. Peakmmm wuoHHOro oOmeHa. CocTaBieHHWE YpaBHCHHU peakIuid
HOHHOTO OOMEHa MyTeM COCTABJICHUS MX MOJHBIX U COKpPAIIeHHBIX HOHHBIX ypaBHeHUH. [ maponus comei.
CocTraBneHue peakiuii THAPONIM3a coliel. 3HAaYeHHEe THAPONIN3a B OMOIOTHYECKHX OOMEHHBIX IMPOIeccax.
HpI/IMeHeHI/IC TUAPOJIN3a B ITPOMBIIIJIICHHOCTH.
JlabopaTopHbIe 3aHATHS 2
Jlabopatopnas padota Nel Turmbr XUMHIECKHX PEAKITHIt
Pa3nen 3. CTpoenue U cBOiicTBa HEOPraHUYECKUX BellleCTB 12
Tema 3.1. Conep:kaHue y4eOHOro MaTepuasia OK 01
Kaacenpuxanus, Teoperuyeckoe 00y4uenue 2 OK 02
HOMEHKIATYPA I Jlexkumsa. Ilpeamer Heoprannveckoil xumun. B3anMocBs3p Heopranmueckux BemiecTB. Kmaccudukarms
cTpoeHue HEOpraHWYecKnX BemecTB. Kpuctammmueckue n aMmopQHbIe BemecTBa. THITBI KPUCTAIUTMYECKUX PEUIETOK
HEOPraHHECKUX KJ'IaCCI/I(I)I/IKaHI/ISI HCOPraHNYCCKUX BCUICCTB. HpOCTI)Ie N CJIOKHBIC BCULIECCTBA. MeTa/iel 1 HEMETAJUIBI.
BEIRECTB Ocob6enHoctu cTpoeHus. Pusmyeckue cBoiicTBa. OCHOBHBIE KIJIACCHI CJOXKHBIX BEHIECTB (OKCHIHI,
THUIPOKCHIIBI, KHCIIOTHI, COH | Ap.). HoMeHKnaTypa u Ha3BaHHE HEOPTaHMYECKUX BEIIECTB MCXOJS U3 MX
XUMHYECKOW (POPMYIBI WM COCTAaBIIEHHE XWMHYECKOH (OpPMyJBl MCXOAS W3 HA3BaHWS BEIIECTBA IO
MEXAYHAPOHOM WJIM TPUBUAJIILHON HOMEHKJIATYPE.
ITpakTHyecKkue 3aHATHS 2

[IpakTtrueckas padora Ne5 Mcrounnku xumudeckoi nadopMaiuu (CpeicTB MaccoBoi HH(OpMaIim, CeTh

Unteprer u apyrue). [lonck nadopmanyu no Ha3BaHUsIM, HASHTHUHUKATOPAM, CTPYKTYPHBIM (OpMyiaMm




Tema 3.2. Coaepxanne yueOHOr0 MaTepHaia OK 01
PH3HKOXHMH'IECKHE TeopeTndeckoe 06ydenne 2 OK 02
cBoOiicTBa o

Jlexuus. XuMUUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB (OKCHI0B, THAPOKCHIOB,
HEeOPraHn4ecKuX BellecTs . 9

KHCJIOT, cosied u aip.). Metasl. Oomre Hemeramnbl, O0mue Gu3ndeckre 1 XMMHUYECKHE CBOMCTBA

HemeTaJu1oB. Tunuynelie cBorictBa MetamioB [Y— YII rpynmn. Knaccudukanus n HomeHkIaTypa

CoeMHEHNH HeMeTau10B. KpyroBopoThl OMOTeHHBIX 3IEMEHTOB B IPUPOAE. PU3NUECKHE M XMMUYECKUE

cBoiicTBa MeTayu10B. CriocoObI moydeHusi. MeXMoJeKyIapHbIe B3auMoieiicTBua. KpucrammoruapaTsl.

ArperaTHble COCTOSIHUSI BelnecTBa. Kpucramimueckue u amopdHbIe BemecTBa. TUIBI KPUCTATTHUECKIX

peLeToK (aTOMHas, MOJICKYJISIpHAs, HOHHAs, METaJTNUEcKast). 3aBUCUMOCTh (PU3NYECKHUX CBOWCTB

BEIIIECTBA OT THIIA KPUCTAIINUECKON pemeTku. ITpnunner MHOrooOpasus semiects. COBpeMEHHBIE

NPEACTABICHNSI O CTPOCHUH TBEPJBIX, JKUAKHX U Ta3000pa3HbIX BellecTB. JKHUIKHe KPUCTAILIHI.

JlaGopaTopHble 3aHATHS 2

JlaGoparopHast pabota Ne2 CBoiicTBa METaNIOB U HEMETAJIIOB
Tema 3.3. Copepxanne yueOHOT0 MaTepHaJia OK 01
IIpoussoacrso Teoperuueckoe o0yuenmne 2 OK 02
HEOPraHH4ecKuX OOmue npencTaBiIeHUs] O MPOMBIIUIEHHBIX CIIOCO0aX MOMYyYeHHs] XUMHUYECKHX BELIECTB (Ha NIpUMeEpe
BelleCTB. 3HaUeHHe 1 MIPOM3BOJCTBA aMMHAKa, CEPHOIN KUCIIOTHI).
HPHMEHEHHE B OLITY H Ha UYepHast u 1BeTHas MeTautyprus. IIpakTndeckoe NpUMEHEHUE HIIEKTPOIN3a I MOJY4YEHUS MIEIOYHBIX,
TpOU3BOACTBE IeTOYHO3EMEbHBIX METAIUIOB U aMfOMHUHNSA. CTEKIIO M CHIIMKATHASAIIPOMBIIUIEHHOCTb.

[Ipobaema 0TX0/10B U MOOOYHBIX IPOLYKTOB.

IIpakTH4yeckue 3aHATHA 2

[Ipaktuuaeckas padbora Ne6 Ponyn HeopraHudeckoil XMMUU B Pa3BUTUH OOLICCTBEHHOTO MUTAHUS, CO3IaHUN

HOBBIX BelecTB. M3ydyeHue mokasarenei 0€30MacHOCTH MHUILIEBOM MPOAYKIHH.
Pa3nen 4. CTpoeHue U CBOICTBA OPraHNYeCcKHX BellecTB 13
Tema 4.1. Copepxanne yueOHOT0 MaTepHuaJa OK 01
Knacendpukanus, Teopernueckoe 06yyeHne 4
CTpoeHUe U -
HOMEHKIATYpa Jlexius. Ilpenmer oprannueckod XWMHHU. B3auMoOCBA3b HEOPraHWYECKHMX M OPTaHMYECKUX BEIIECTB.

OpPraHM4eCKHUX BeleCTB

XHUMHUYECKOE CTPOCHUE KaK MOPANOK COCAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJIEHTHOCTH.
OCHOBHBIC TIOJIOKEHUSI TEOPHUH XMMUYECKOTO CTPOEHUS OpraHmdeckmx coenuHeHuid A.M. Bytneposa.
Mzomepus u uzomepsillosiBieHue u pa3BUTHE OPraHUYECKOM XUMHUHM Kak Hayku. [Ipeamer opraHudeckoit
XUMUU. MecTO W 3HAaYeHUE OpPraHUYEeCKOM XUMHUM B CHUCTEME ECTECTBEHHBIX HayK. B3aumocBs3b
HEOPraHWYECKUX U OPraHUYECKUX BEILECTB.




XUMHUYECKOE CTPOECHHUE KaK MOPSI0K COETMHEHNSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH.
OCHOBHBI€ TTOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHUS OpraHndecKuXx coequHennii A.M. bytneposa.
YTnepoaHbIil CKeNeT OpraHndecKoi MOJIeKyIbl. MoNeKyIapHbIe U CTPYKTYpHBIE (pa3BepHYTHIE,
COKpaIlleHHbIe) XUMHUYECKHE POPMYJITbL. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOCHHUS
MoJekys1. M3oMepus 1 n3omMepsl (CTpPYKTypHasi, reoMeTpudeckas (uuc-rpanc-uzomepus). Kparnocts
XUMUIECKOU cBs3u. [ToHATHE 0 QyHKIIMOHAIBHOM TpyTme. [IpuHITHIIE KiTaccuUKaIuy OpraHIIeCKIX
coeMHEeHHH. MexayHapoaHas HOMEHKJIATypa U IPUHITUIIEI HOMEHKIATYPhl OPraHMYECKUX COSTHHEHNH.

Tema 4.2. CBoiicTBa
OpraHu4ecKHuX
coeqMHEeHHu

Conep:xanue y4eOHOro MaTepuajia

TCOPCTI/I‘leCKOC oﬁyqe}me

Jlexrus. ®U3NKO-XUMUYECKHE CBOMCTBA OPTaHUYECKUX COSAMHEHUHN OTACIBHBIX KIIacCOB (0COOCHHOCTH
KIacCU(pHUKAIUU U HOMEHKIIATYPbl BHYTPH KJlacca; TOMOJIOTHYECKHH psijl U o0mas popmyna; n3oMepus;
(u3nYecKe CBOMCTBA; XMMUUYSCKUE CBONCTBA; CIIOCO0bI MoTydeHus): [IpeenbHble yriieBOAOPOIbI.
I'opeHnue MeTaHa Kak OJIMH W3 OCHOBHBIX UCTOYHHKOB TEILIA B MPOMBINIIICHHOCTH U ObITY.[IpenenbHble
YII€BOAOPOIbL. ['OpeHre MeTaHa KaK OJMH M3 OCHOBHBIX HCTOUYHHUKOB TEIIa B TIPOMBIIUICHHOCTH U OBITY.
CBoiicTBa MPUPOTHBIX YIIIEBOJOPOIOB, HAXOXKACHUE B IPUPOJIC U TPUMEHEHHUE alKkaHoB. HenpeneabHbIe U
apoMaTHYecKue yrieBoaoposl. [lomumepusanus 3THIIeHa Kak OCHOBHOE HAMpPaBIICHUE €T0
ucnonb3oBanus. Kucnopoacoaepxkamue coennHeHus. A30TcoAepKaiiue cCoeTnHEHUs (aMUHBI U
aMHUHOKHUCJIOTHI, OCJIKN).

JlaGopaTopHble 3aHsATHS

JlabopatopHas pabotaNe3 [lomydenue sTUIeHA U H3YUCHHUE €TO CBOHCTB.

OK 01
OK 02

Tema 4.3. Oprannueckue
BellleCTBA B
JKU3HETeATETLHOCTH U
yenoseka. [IponsBoacTBo
U IPUMEHeHne
OpPraHNYecKHX BellecTB B
NMPOMBIIILIEHHOCTH

Conep:xanue y4yeGHOro MaTepuajia

Teopeanecxoe oﬁyqe}me

Jlekuus. buoopranunueckue coeauHeHus. . IIpoM3BOJACTBO OpPraHMYECKHX BELIECTB: IIPOU3BOICTBO
MeTaHoia, mnepepaborka Hedtu. [lommdTHIIEH Kak KpPYMHOTOHHAXKHBIA MPOJAYKT XHUMHUYECKOTO
npou3BojacTBa. [IpuMenenune sTmieHa. [Ipon3BoaCcTBO 1 MpUMEHEHHE Kaydyka U pe3nHbl. CHHTETHIECKIE
U MCKYCCTBCHHBIC BOJIOKHA, UX CTPOCHHUE, CBOMCTBA. Pojb OpraHMYecKold XMMHUHU B PELICHUU MPOOIeM
SHEPreTUYECKOW O€30MaCHOCTH, B Pa3BUTUM MEIUIUHBI, CO3aHUM HOBBIX MAaTEPUATIOB, HOBBIX
HMCTOYHHUKOB DHEPruHu (aJbTepHATUBHBIC HWCTOYHWUKHM 3Heprum).llpuMenenne u Owuoyiormueckas poib
yriaeBoAoB. OKHCIICHHE YTJIEBOJOB — MCTOYHHK JHEPTHH XUBBIX OpraHu3MoB. OOIacTy MpUMEHEHUS
amMuHOKHUCIOT. [IpeBpamieHust OENKOB MWK B OpraHu3Me. buonoruueckue QyHKIMH OCIKOB.
buonornueckne QyHkumm skupoB. Pomb opraHndYeckod XWMHW B PEHICHHHM NPOOJEM IHIIeBOU
0E30ITaCHOCTH.

HyxnenHoBbIe KUCIOTHI: cocTaB U cTpoeHue. CTpoeHne HyKkneoTH10B. COCTaB HYKJIEMHOBBIX KHUCJIOT
(IHK, PHK).

Pomb HYKJICMHOBBIX KHCJIOT B JKU3HCACATCIbHOCTH OPraHu3MOB.

OK 01
OK 02




ITpodeccnoHAIBHO-OPUEHTHPOBAHHOE CO/ICPIKAHUE

HpaKanecKne 3AHATUSA

[Ipaktnueckas pabora No7 PemieHume mPakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl 10  COCTaBICHHUIO
XUMHNYECCKUX peaKum‘/'I, OTpaXaromux XUMHYCCKYI0 aKTUBHOCTb OPraHUYCCKUX COGILI/IHCHI/Iﬁ B pa3jIMYHbIX
cpenax (IPUPOIHBIX, OUOIOTUYECKHX, TEXHOTCHHBIX ).

Pa3znen 5. Knunernyeckue M TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKHUX PeaKIui

Tema 5.1. Copaeprxanue yuedOHOTo MaTepuaJia OK 01
Kuneruueckue Teopernueckoe o0yuenne OK 02
3aKOHOMEPHOCTH "
NPOTeKAHHS XHMHUECKUX Jleknusa. Xumuueckue peaknuu. Knaccudukanus XuMHYECKHMX peaknuid: 1Mo (a30BOMY COCTaBy|
peakcmii (roMOreHHbIE W  TETEPOTCHHBIC), MO  HUCMOJNL30BAHUIO  Karanu3aTopa  (KaTATUTHYECKHE U

HEKATATMTHICCKHUE).

CKOpOCTh pEakiluK, e¢ 3aBUCUMOCTh OT pa3iW4yHbIX (DAKTOPOB: MPUPOMABI PEArHPYIONIUX BEINECTB,

KOHIICHTpAITMH PearupyroIux BEMEeCTB, TeMIepaTyphl (mpaBwio Baut-I'odda), miomany peakmmoHHON

MOBCPXHOCTHU, HAJIMYUA KaTaliu3aTopa. Pomnb KaTaJiu3aToOpOB B IPpHUPOAC U IMMPOMBIIIJICHHOM IIPOU3BOACTBC.

OHeprus aKTHBAIUK. AKTHBUPOBaHHEIH KoMITIeke. KaTanuzatopsl 1 kartanus. Pojb KaTanmu3aTopoB B

MIPUPOJIC ¥ MIPOMBIIIIICHHOM IIPOU3BO/ICTBE.

JlaGopaTopHoe 3aHsiTHE

JlaGopatopnas padbotaNe4 M3ydenne 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIUU OT KOHIICHTPAITUH

pearupyromux BEIECTB U TEMIIEPATYPBL.
Tema 5.2. Conep:kaHue y4eOHOro MaTepuajia OK 01
Tepmonnnamuyeck ne TeopeTnyeckoe o0yueHmne OK 02
3aKOHOMEPHOCTH

NPOTEKAHUSA XMMHYECKHUX
peakuuii. PaBHoBecue
XUMHUYECKUX

peakumi

Jlekius. Knaccuukanus XUMHUYECKUX peakiuii: 1o TtemioBoMy 3ddekry (3kx30TepMHUuecKue,
SHIOTEpMUYECKHe), o obparuMoctu (oOpatuMbie u HeoOparumeble). TertoBble APGEKTH XUMHUUECKUX|
peaknmii. TepMmoxumudeckue ypaBHeHUs. OOpaTHMOCTh peakiuii. XWMHYECKOe PaBHOBECHE W €T0
CMEICHNE MO/ JACHCTBHEM pa3IMYHbIX (aKTOpOB (KOHLEHTPALUSl PEarcHTOB WJIM MPOIYKTOB pPEaKIIHy,
JaBlieHUE, TEMIIepaTypa) s CO3AaHUs ONTUMAIIBHBIX YCIOBUI MPOTEKAHUSI XUMHYECKHX MTPOIIECCOB.
[Nonstre 00 3HTANBIUKU ¥ SHTponMK. DHeprus ['udoca. 3akon ['ecca u ciencTeus u3 Hero. Ponb
CMEIEHUS] pABHOBECHSI B TEXHOJIOTUYECKUX Mpoleccax

HpaKanecKne 3aAHATHA

[IpakTiueckass padora Ne® M3ydeHue BIMAHHSA pPa3NUYHBIX (PAKTOPOB HA CMEIIEHHE XUMHUYECKOTO

paBHOBECHS.




Pa3nen 6. JucnepcHblie cuCTEMBI

Tema 6.1. Conep:xanue y4efHOro MaTepuaja OK 01
Hucnepcubie cucreMbl U | TeopeTn4eckoe 00y4eHue OK 02
dakTopbI nx Jleknus. JlucniepcHbie cuctembl. Kommounnsie cucremsl. icTuHHBIE pacTBOpBL. PacTBopeHue kak (pu3nKo- OK 07
YCTOMIUBOCTH xuMmu4decKuit nmpouecc. PactBopbl. CriocoObl mpUTOTOBIIEHUS pacTBOPOB. PacTBopuMocTs. MaccoBast nomst

pacTBOpEHHOTO BeliecTBa. [IpeienbHO JOMYCTHMbIC KOHIIEHTPAIIMY 1 UX UCIIOJIb30BAHUE B OIICHKE

sKoJIormyYecKoi Oe3onacHocTu. Knaccuukanus aucnepcHpIX cucTeM o coctaBy. CTpoeHue u (hakTopbl

YCTOWYMBOCTH AUCHEPCHBIX CHCTEM. Pacrio3sHaBaHNe HCTHHHBIX PACTBOPOB, KOJJIOWAHBIX PACTBOPOB U

rpyboaucnepcHbix cucteM. CTpoeHne MuLetbl. PaccenBanue cBeta npy MPOX0KACHUN CBETOBOTO IMydKa

yepe3 ONTUYSCKH HeOMHOPOIHYI0 cpeny (3ddexra Tunnains).

[pakTnyeckue 3aHATHS

[Ipaxtrueckas padborta Ne9 Pemenne 3a1ad Ha IPUTOTOBJICHUE PACTBOPOB.
Tema 6.2. Conep:xanue y4e0HOro MaTepuajia OK 01
HccaenoBanue CBOUCTB | Teopernueckoe o0yueHue OK 02
AUCHEPCHBIX CUCTEM IS | Jlekrus. [IpuroroBnenue pacTBOpOB 3aTaHHOM (MonsIpHOH)  KOHIEHTpaluu (c
UX WIeHTHPUKAIH MIPAKTUKO-OPUEHTHPOBAHHBIMH BOTIPOCAMH ), OTIPEIeNIEHIE CPe bl BOAHBIX PACTBOPOB.

IIpakTH4yeckue 3aHATHS

[IpaxTrueckas padora NelO [lpuroroBneHne pacTBOPOB 3aJaHHOM (MOJIIPHOMN ) KOHIIEHTPAIHH
Paznen 7. KauecTBeHHbIe peakuuu 00HAPY:KeHUSI HEOPTaHUYECKUX U OPraHMYeCcKUX BellecTB
Tema 7.1. Copepxanne yueOHOT0 MaTepHaJia OK 01
O0Hapy:xeHue OK 02

py Teoperuueckoe o0yuenmne

HEOPraHuYecKuXx C ™ e VI
KATHOHOB 1 AHHOHOB OCTaBJICHHE YpaBHEHHUiT peakiuii 0OHapysKeHHs KaTHOHOB [-VI rpymit it aHNOHOB, B T.1. B

MOJIEKYJISIPHON M MOHHOH popMax.

Peaknym oOHapyXeHUsI HEOPraHUUECKUX BEIECTB B pealIbHBIX 00BEKTaX OKpPY KaroIlei cpebl.

MpakTnyeckune 3aHATHS

[Ipaktuuaeckas padora Nell KauecTBeHHbIE XMMUUECKHE PEAKLINH, XapaKTEPHbIE IJIs1 OOHAPYKEHHS

HEOPTraHWIECKUX BENeCcTB (KATHOHOB M AHHOHOB).
Tema 7.2. Copepxanne yueOHOT0 MaTepHuaJia OK 01
ObHapy:kenue Teopernyeckoe o0yuenue OK 02

OpraHm4eCKux BeIIECCTB

CocraBieHre Ka4eCTBEHHBIX PEaKIUi OOHAPYKEHHsI OPraHUUECKUX COSIMHCHUH OTIIENILHBIX KIIACCOB.




OTACJbHBIX KJIACCOB C
HCIIOJIB30BAHUEM
Ka4e€CTBCHHbBIX peammii

ITpakTH4yeckue 3aHATHSA

[paktudeckas pabora Nel2 KauecTBeHHbIC XMMUYECKUE PEAKIIMU, XapaKTEPHbIC 1JIsl OOHAPYKEHUS
OpraHUYECKUX BEIECTB.

HpO(l)eCCI/IOHaﬂbHO-Opl/leHTI/IPOBaHHOG CoacpKaHue

Pa3znen 8. Xumus B ObITY ¥ IPOU3BOICTBEHHOI1 1€SITEJILHOCTH YeJI0OBEKA OK 01
OK 02
Tema 8.1. Xumus B 0bITy |Conep:xanne yueOHOTo MaTepHaia OK 04
e Teopercsae oy o7
Okorormdeckas 0€30MacHOCTh IMOCIIEACTBHIA OBITOBOH ¥ IIPOU3BOICTBEHHON JEATEIFHOCTH YEI0BEKa,
CBSI3aHHAS C MepepabOTKOM BEMIECTB; IMOMCK U aHAIN3 XUMHYECKOW WH(POPMAIIIH U3 Pa3ITHIHBIX
UCTOYHHUKOB (Hay4yHast M yueOHO-Hay4YHas JIUTepaTypa, CpecTBa MacCcoBOi nHpopMaluu, cetb MIHTepHET U
JpyTHe).
IIpakTUyeckue 3aHATUSA
[pakTrueckas padora Ne 139konornyeckas 0€30MaCHOCTh MMOCIEACTBUN OBITOBOM M IMTPOU3BOACTBEHHOM
JeSITeNbHOCTH YeJIOBEKa, CBA3aHHas ¢ epepaboTKOM BEeUIEeCTB.
IIpodeccrnoHa/IbLHO-OPMEHTHPOBAHHOE CO/Iep:KaHHe
Pa3nen 9.1. UccnenoBanne M XUMU4YeCKHIi aHAJIN3 00bEKTOB Onochephl
Tema 9.1.1. OcHOBBI Copaepxxanne yueOHOTo MaTepHasia OK 01
JIadopaTopHOIi NPAKTHUKH
B NPO(ECCHORATBHBIX Teoperuueckoe o0yueHue
Jaboparopusix Jlexiust BeirmoHeHNE THTIOBBIX PAcUETOB MO TEMATHKE SKCIIEPUMEHTa (BBIXOJ MPOAYKTa peaKIut, Macca
HaBeCKH, 00beM pacTBoputeisi). OOpaboTka JTaHHBIX, AHATIN3 U OIICHKA UX TOCTOBEPHOCTH (BBEIYHCIICHUE
CpeHero 3HaYeHHsI SKCIIEPUMEHTAIbHBIX JAHHBIX, OTPEIIHOCTH).
Tema 9.1.2. Xumuueckuii |Coaep:xaHue yueOHOro MaTepuaJia OK 07

aHaJM3 NPod BOABI

TeopeTl/meckoe oﬁyqelme

KucnotHocTh 1 IICJIOYHOCTHh BOABI. pH Cp€abl U METOABI €€ OIIPEACIICHUA. KectkocThb BOJBI U METOJBI €€
OIMpPCACIICHUA. CyH_IHOCTL METOJa TUTPOBAHUA.

BI/II[I)I KECTKOCTH BOIbI (BpeMeHHaSI n HOCTOSIHHaSI). KectkocThb BOJIbI KaK MPUYXWHA BBIITAACHHUA OCAIKOB
UIIn O6p8.30BaHI/I$I COHCOTHOX(CHHﬁ, HUMCIOIKUX MECTO B 6I>ITy " Ha IpOU3BOACTBC.

CocraB COHeﬁ, BBI3BIBAIOIINX )KECTKOCTHh BOBI. XUMHUYECKHUE IMPpOUECCChI, YCTPAHATIOUIUC )KECTKOCTb BOJBI.
ypaBHCHI/Iﬂ XUMHUYCCKHUX peaKuHﬁ, WITIOCTPUPYIOLIUX MTPOUECCHI, MPOUCXOAAIINE IPHU YCTPAHCHUN
KECTKOCTH. YCTpaHCHI/Ie BpeMCHHOﬁ ’KECTKOCTH OBITOBBIMH M XUMHUECKUMH crioco0aMu. CIiocoOsl

YCTpaHEHHUs HOCTOSIHHOM JKECTKOCTH.




Tema 9.1.3. Conep:xaHnue y4eOHOro MaTepuaJjia OK 01
XuMHn4yecKkuii KOHTPOJIb OK 02
KAYeCTBA MPOLYKTOB Teoperuueckoe 00yueHue 2 OK 07
nUuTaHud Jlexmus. KauecTBeHHBII XUMHUYECKUH COCTaB MPOITYKTOB MUTaHuA. BeriecTsa, Gpanrscupuiupyomme

MPOAYKTHI MUTAHWS, U BEIIECTBA, 3arpsI3HSAIONINE MPOAYKTHI MuTaHus. OmpeaeeHue 3arps3HAOIIX

XMMHUYECKUX BEIIECTB B MPOIYKTaX MUTaHMUsI, onpeaenenne. Kiaccudukanus BemecTs, UCTIOIb3yEMbIX B

MPOIYKTaX MUTAHHUA [0 COCTaBy. VMIX Ha3HAUEHUE U NPUMEHEHUE.
Tema 9.1.4. Conep:xaHnue y4eOHOro MaTepuaJjia OK 01
HccnenoBanne 00beKTOB OK 02

TeopeTnyeckoe o0yueHne 2
ouochepsnl OK 07

Jleknusa. Hoselilne TOCTUKEHUSI XUMUYECKOM HAYKH U XUMHUYECKON TEXHOJIOTUU. Posib XumMuu B

o0ecrniedeHuH SKOJIOTHYECKOM, JHEPTETUIECKOHN U MUIIeBOH 0€30MacHOCTH, Pa3BUTHHA MeAUIMHEL [IpaBuia

MTOMCKA ¥ aHAJIN3a XUMUYIECKON HHPOPMAITUN U3 Pa3IMIHBIX HCTOYHUKOB (HayIHAsI U YIeOHO-HAYIHAS

JUTEpaTypa, CpeacTBa MaccoBol uHdopmanuu, cetb MuTepHer). Mccnenoanue oobekra Ouochepsl Ha

KHCJIOTHOCTb, IIEJIOYHOCTh, XMMUYECKHI COCTaB (3arpsA3HUTENN, MAKPO- U MUKPOJIEMEHTBHI).

IIpakTH4yeckue 3aHATUS 3

[Ipaktuueckas padora Ne 14 KadecTBeHHBII M KOJIMYECTBEHHBI  COCTaB MaTEpUAIOB

CTPOUTENBHO-PECTABPALIMOHHOM NeATEIbHOCTU U AU3aiiHA.
IIpome:xyTounast atTecTanusi: 1upepeHINPOBAHHBIN 3a4eT 2

Bcero:

78




24.

TeMaTnuyeckuil VIAH U COAEPKAHUE TUCHUIIIIMHBI Il 3204HOH () OpMBI 00yUeHUS

HaumenoBanue Copepxanne yae0HOro MaTepuajia O0bem, akag. 9/ Koxabl
pa3aeioB U TeM u GopMBI OPraHU3aALMY AeSITEJILHOCTH 00YYAKOIIHXCS B TOM 4HCJIE B KOMIIeTeHIN i,
tdopme ¢popmupoBanuio
NpaKTHYeCKOH KOTOPbIX
NOATOTOBKH, crnoco0cTByeT
akaj. 4 3JIeMEeHT
MPOrpaMMBbl
1 2 3 4
OcHOBHOe coep:kaHue
Pazgen 1. OcHOBBI CTPOEHUSA BellleCcTBA 4
Tema 1.1. Conep:kaHue y4eOHOro MaTepuajia OK 01
Crpoenune aTomMoB TeopeTnueckoe 00yueHue 2
XHMHECKUX ITEMEHTOB | o 13159, CTpoeHne aTOMOB XMMHUECKUX d1eMeHToB COBpeMEHHAs MOJIeNb CTPOEHHS aTOMa. DIEKTPOHHAs
W NpUPOJa XUMHIECKON |y oy hyryparus aToma. Knaccudukarus XMMIHIECKHX dIEMEHTOB (s-, p-, d-dneMenTsl). BaneHTHbIe
CBII3N ANEKTPOHBI. BalleHTHOCTH. DNIEeKTpOHHAS IPUPOIa XUMUYECKOU CBSI3U. DIEKTPOOTPULIATEIBHOCTD.
ITpakTHyecKue 3aHATHS
IIpaxtrueckas pabora Nel Permenue mpakTHaeckux 3aJaHUi Ha COCTaBICHHUE dJIEKTPOHHO-TPAQUIECKUX
(dhopmyt 351eMeHTOB 1—4 TIeproJIoB.
[IpakTrueckas padora No2 Pemenue 3aaHuii Ha HCIIOJIb30BaHUE XUMHUYECKON CHMBOJIMKH U Ha3BaHUIA
COEJIMHEHUM
Tema 1.2. Coaepxxanue yueOHOro MaTepHasia OK 01
IleproamiecKkuii 3aK0H | Teopernueckoe 0GyeHHe OK 02

u Tadauna JI.1.
MenpaeneeBa

Jlexnus. Ilepuoauueckast cuctema xumudeckux siaementoB .M. Menneneesa.llepuoguueckasi cuctema
xumuueckux snemeHtoB .M. MenneneeBa. @usnueckuid cmbica llepuoanueckoro 3akona JI.H.
MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHYECKHUX DIIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX
Y CJIOKHBIX BEIIECTB B COOTBETCTBUH C TOJIOXKEHHEM XMMHUYECKOTo 3neMenTa B [lepuoamueckoii cucreme.
MupoBo3s3peHueckoe U HayuyHoe 3HaueHue Ilepuoamdeckoro 3akona J[.M. Menneneepa. IIpornossr [1.1.
MCHILGJ'IeeBa. OTKpI)ITI/Ie HOBBIX XUMHUYCCKUX JJICMCHTOB.

HpaKTuquKne 3aHATUSA

[IpakTrueckas padora Ne3 [lepuoauueckrue U3MEHEHHS CBOMCTB XMMHYECKUX JIEMEHTOB U X

COGI[I/IHCHI/Iﬁ B COOTBCTCTBHH C MOJTOKCHHEM HCpI/IOZLI/I"ICCKOﬁ CHUCTCMBI.




CamocrosiTensHas paboTa

Pa3nen 2. XumMu4yeckne peakuuu 8
Tema 2.1. Tunsl Coaepxanue yueOHOro MaTepuajia OK 01
XHMHYEeCKHX PeaKIui Teoperuueckoe 00yueHue

Jlexkmus. Knaccudukanus w THIBI XUMHYECKHMX pEAKIUHA C y4acTHEM HEOPTaHWYEeCKHX BEIIECTB.

KonmuectBennble oTHomeHns B xuMmun. Kiaccmpukanus W THIBI XUMHYECKHX PEAKIUHA C ydacTHEM

HeopraHu4yeckux BemecTB. KommuecTBeHHbIE OTHOIIEHHS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHEI B

XUMHH M PacyeThl 110 YPAaBHCHUSM XMUMHUYECKUX peakiui. Moib Kak eIUHHIIA KOJUYECTBA BEUICCTBA.

Monsipras Macca. 3aKOHBI COXpaHEHHS MAacChl W DHEpPrud. 3akoH ABoraapo. MomspHBI 00beM Ta30B.

OTHOCHUTENbHAS TIOTHOCTD T'a30B.

Peaknmn  koMIuIeKcOOOpa3oBaHMS C  y4acTHEM  HEOPraHMYeCKWX  BelecTs  (Ha  IpuUMepe

THJIPOKCOKOMIIJICKCOB IIMHKA M AJTFOMUHWS).

IIpakTuyecKkue 3aHATHSA

[Ipaktnueckas padora Ne4 CocraBieHue ypaBHEHUI peakunuii COETUHEHUS, PA3JIOKECHUS, 3aMEIICHHS,

oOMeHa. YpaBHEHHUs peakuid TOPEHHUs, HOHHOTO 00MeHa, OKHUCIICHUS-BOCCTAHOBIICHHSL.

CamocTrosiTenpHas padoTa 4
Tema 2.2. Conep:kanue y4eOHOro MaTepuajia OK 01
JJIeKTPOIHTHYECKAS] . TeopeTuueckoe o0yuenune
AHCCONMAHAS M HOHHBIH Jlekus. DNEKTpONUTHYECKAs JMCCOIMANMS M HWOHHBIM oOMeH. Peakim wonHOro obOmena Teopus
oomen JNEKTPOJIMTHYECKON auccoumanuu. Peaknuu wnoHHoro obOmena. CocraBieHHE YpaBHEHMH peakiui

HOHHOTO OOMEHA IyTeM COCTAaBJICHHS WX TOJHBIX M COKpPAIIeHHBIX HOHHBIX ypaBHEHUH. | napomus comeid.

CocraBineHue peakIuil THAPOIN3a cojleil. 3HaueHHe THIPOIN3a B OMOIOTHIECKUX OOMEHHBIX IMpoIleccax.

[TpuMeHeHune ruapon3a B IPOMBIIIIICHHOCTH.

JlaGopaTopHble 3aHATHS 2

JlaboparopHas pabota Nel Tunsl XUMHYECKHX peakuui

CamocTtosiTensHas padoTta 2
Pa3nen 3. CTpoenue H cBOiicTBa HEOPraHUYeCKUX BeleCTB 12
Tema 3.1. Conep:xaHnue y4eOHOro MaTepuaJjia OK 01
Knacendpuxauus, TeopeTnueckoe o0yueHmne OK 02
HOMEHKIATYpA H Jlexmms. TlpenMer HeopraHMYecKod XHMHW. B3anmMOCBS3b HEOpPraHWYECKHWX BemlecTB. Kiaccmdukarms
crpocHue HEOpraHn4eckux BelecTB. Kpucrammmaeckue u aMmopQHble BelecTBa. TUIBI KPUCTAIMYECKUX PEIIETOK
::Efercz}rl;nqecxnx Knaccudukanus Heopranndeckux BeuiecTB. [IpocTeie M clOXKHBIE BeliecTBa. MeTamabsl M HEMETaJlIbL.

Ocobennoctu crpoeHus. Pusnmdeckue cBoiictBa. (OCHOBHBIE KIIACChI CIIOXKHBIX BEIIECTB (OKCH/IBI,
THUAPOKCHIIBI, KHCIIOTHI, COH | Ap.). HoMeHKkmaTypa u Ha3BaHHE HEOPTaHMYECKUX BEIIECTB HCXOS U3 MX




XUMUYECKOH (OPMYNbl WM COCTAaBICHHE XUMHYECKOH (OpMyNbl MCXOZs W3 Ha3BaHMs BEIECTBa IO
MEXIYHApOJHOHN MM TPUBHAIILHON HOMEHKJIATYpeE.

IIpakTH4yeckne 3aHATHSA

[Ipaktnueckas padora Ne5 Mcrounnku xumudeckoi HHGopMamu (cpeIcTB MacCOBON MH(POPMAIUHY, CETh
Wutepnet n npyrue). [Tonck nHOOpMaIiy 1Mo Ha3BaHWIM, HICHTH(GHUKATOPaM, CTPYKTYPHBIM GopMyIaM

CamocTtosTenbHas paboTa 4
Tema 3.2. Conep:xanue y4eOHOro MaTepuaja OK 01
DuU3NKOXUMHYIECKHE TeopeTquCKoe OﬁyquHe OK 02
CBOJiCTBA -

Jlexrus. XuMU4ecKre CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB (OKCHUIOB, THIPOKCHIOB,
HEOPTraHMYeCKHX BelleCTB . .

KHCIIOT, coJiel 1 ap.). Mertamiel. O6mue Hemertamter. O0mue Gu3ndeckue 1 XUMHIECKHE CBOHCTBA

HeMmeTa/utoB. Tunuuneie cBoiicTBa MeTaiuioB [Y— YII rpynmn. Knaccudukanus u HOMEHKIaTypa

COeMHCHH HeMeTaioB. KpyroBopoThl OMOTCHHBIX JJIEMEHTOB B IPUPO/IE. (PU3HUSCKUE U XUMHUYECKUE

cBoiicTBa MeTayu10B. CriocoObI morydeHust. MeXMoIeKyIsIpHble B3auMoieiicTBus. KpucrammoruapaTsl.

ArperatHble COCTOSTHHS BelecTBa. Kpucramimdaeckrue n aMmopgHbIE BelecTBa. TUIBl KPUCTATTHIECKUX

pelIeTok (aTOMHas, MOJICKYJISIpHAs, HOHHAsI, METAJUTMYECKas ). 3aBUCUMOCTh (DU3MUECKUX CBOMCTB

BEIIECTBA OT TUIA KpUCTAIUTMYECKOW pemeTku. [Ipuanaer MHOT0OOpasus BemiecTs. CoBpeMeHHbIE

TIPEJICTABIICHUS] O CTPOCHUH TBEPIBIX, KHUJIKHX H ra3000pa3HbIX BemecTB. KuaKne KpUCTaIIbL.

JlabopaTopHble 3aHATHA

JlabGopaTopHas padora Ne2 CBoHCTBa METaNIOB U HEMETAIIJIOB

CamocrosiTenpHas paboTa 4
Tema 3.3. Coaepxxanue yueOHOro MaTepuajia OK 01
IIpousBoncTBO Teoperuueckoe 00yueHue OK 02
Heopra}m;ecm/lx OOmue mpencTaBiIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MONyYeHHs] XHUMHUYECKHX BelIecTB (Ha MpUMepe
BEIIECTB. Haqeﬁlme " MIPOU3BOICTBA aMMHAKa, CEPHON KUCIIOTHI).
TIPUMEHCHHC B OBITY M Ha UepHas u uBetHas metauryprus. IIpakTudyeckoe NpUMEHEHHUE IEKTPOJIM3A JUIsl MTOJYYEHHs] IIEJIOUHBIX,
MpOU3BOACTBE LIEJIOYHO3EMENbHBIX METAJUIOB U aTtoMUHUA. CTEKIIO M CUIIMKATHASITPOMBILIIICHHOCTb.

[IpobaeMa 0TX0/I0B U MTOOOYHBIX MIPOILYKTOB.

IpakTHyeckune 3aHATHUS

[Ipaxtrueckas padota Ne6 Pon HeopraHUIeCKOW XUMUHU B Pa3BUTHN OOIECTBEHHOTO TUTAHMS, CO3TaHUH

HOBBIX BemecTB. M3yuenne mokazareneir 630macHOCTH MUIICBOM POy KIIHH.

CamocrosiTensHas paboTa 4
Pasznen 4. CTpoeHue H CBOMCTBA OPraHMYeCKUX BelleCTB 14
Tema 4.1. Copepxanne yueOHOT0 MaTepHaJIa OK 01




Kaaccnpuxanus,
CTpOeHHe U
HOMEHKJIaTypa
OpraHM4ecKUX BelecTB

TeopeTruueckoe odyuenmne

Jlexnua. IIpenmer opraHudeckod Xumuu. B3anMOCBA3b HEOPraHMYECKMX U OPraHMYECKHX BELICCTB.
XUMHUYECKOE CTPOCHHE KaK MOPSAJOK COCAMHEHUS aTOMOB B MOJIEKYJE COTJaCHO HMX BaJEHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUH XUMHYECKOTO CTPOEHHUS OpraHuueckux coenuHeHmid A.M. bytneposa.
M3omepus u uzomepsillosBieHue u pa3BUTHE OPraHUYECKON XUMHUM Kak Haykd. IIpenmer opraHudeckoil
XUMHH. MecTo M 3HadeHHMe OpraHWYecKOW XHMHH B CHCTEME €CTECTBEHHBIX HayK. B3ammocsa3b
HEOPraHNYECKNX U OPraHUYECKUX BEIIECTB.

XUMUYECKOE CTPOECHUE KaK MOPSI0K COETUHEHNS aTOMOB B MOJIEKYJIE COTVIACHO UX BaJIEHTHOCTH.
OcHOBHBIE ITOJIOKEHUS TEOPHH XUMHUYECKOI'0 CTPOSHHS OpraHNuecKux coenuHenuii A.M. bytieposa.
YTraepoaHblil CKeNeT OpraHnuecKoi MoyIeKyIbl. MoeKyIapHbIE U CTPYKTYpHBIE (pa3BepHYTHIE,
COKpaIlleHHbIE) XUMUYECKHE (POPMYJIIbL. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO CTPOCHHUS
MoJekyi1. M3oMepus u n3omepsl (CTpPyKTypHasi, reoMeTpudeckas (uuc-rpanc-uzomepus). Kparnocts
XUMHU4ecKoii cBsizu. [ToHsTHE 0 QyHKIMOHANBHOM Tpyme. [IpUHINIBI KiTacCH(pHUKAIIUN OPraHUIeCKUX
COelMHEeHUN. MexyHapogHasi HOMEHKJIATYPA U IPUHLUIIBI HOMEHKIATYPbI OPTaHUYECKUX COCAVHECHUM.

CaMocrosTeabpHas pa60Ta

Tema 4.2. CBoiicTBa
OpPraHnYecKHuX
coeqMHEeHH

Conep:xaHnue y4eOHOro MaTepuajia

TeopeTM‘leCKoe oﬁyqelme

Jlekius. ®U3MKO-XUMUYECKHUE CBOMCTBA OPTaHUYECKUX COSAMHECHUHN OTACIBHBIX KIIACCOB (0COOCHHOCTH
KJIacCU(pHUKAIMU U HOMEHKIIATYPbl BHYTPH KJlacca; TOMOJIOTHYECKHU psijl U o01mas popmyna; n3oMepus;
(bu3NUECcKe CBONCTBA; XHMUYECKUE CBOWCTBA; CIIOCOOBI TIoTydeHus): [IpenebHble YIIeBOa0pOIbL.
I'opeHue MeTaHa Kak OJIMH M3 OCHOBHBIX UCTOYHHUKOB TEIJIa B MPOMBINIIICHHOCTH U ObITY.[IpenenbHble
yIIeBoopoibl. ['opeHne MeTaHa Kak OJJUH U3 OCHOBHBIX MCTOYHUKOB TEILIa B MPOMBIIIICHHOCTH U OBITY.
CBoiicTBa MPUPOIHBIX YIIIEBOJOPOIOB, HAX0XKIACHUE B IPUPOJIC U TPUMEHEHHUE alKkaHoB. HenpenebHbie U
apoMaTHYecKue yrieBooposl. [lomumepu3anus STHIIeHa Kak OCHOBHOE HAIMPABIICHHUE €TO
ucnonb3oBanus. Kucnopoacoaepxkamme coenuaeHus. A30TCOAepKaIUEe COSAUHEHUS (aMUHBI U
aMHUHOKHCJIOTHI, OCJIKN).

JlabopaTopHbIe 3aHATHS

JlaboparopHas pabotaNe3 I[loiyuenue sTUICHA U U3yYCHHUE €TO CBOUCTB.

CamocrosTensHas paboTa

OK 01
OK 02

Tema 4.3. Oprannyeckue
BelllecTBA B
JKM3HEAeATeTbHOCTH U
yenoseka. Ilponssoacreo
W PHUMEHeHne
OPraHUYecKHUX BellecTB B

Conep:xanue y4eOHOro MaTepuaJia

Teopernueckoe odyuenmne

Jlexuusa. buooprannyeckue coeauHeHus. . [IpoM3BOACTBO OPraHUYECKUX BELIECTB: IMPOU3BOACTBO
MeTaHoia, mnepepaborka Hedtu. IllommdTHiIEH Kak KpPYMHOTOHHAXKHBIA IPOAYKT XHUMHYECKOTO
npousBozcTBa. [Ipumenenne stunena. [Ipon3BoacTBO U MprMeHeHNEe Kaydyka U pe3uHbl. CHHTETHYECKHe

OK 01
OK 02




NMPOMBIIIJICHHOCTH

U MCKYCCTBCHHBIC BOJIOKHA, UX CTPOCHHUE, CBOMCTBA. POjbh OpraHMYecKoll XUMUHU B PEUICHUU MPOoOIeM
JHEPreTUYEeCKOW O€30MaCHOCTH, B Pa3BUTHUM MEIWIUHBI, CO3IaHUM HOBBIX MAaTEpUAIOB, HOBBIX
WCTOYHUKOB DJHEPruu (aJbTepHATHBHBIE WCTOYHHUKH 3HepruM).llpumenenue u Ownosorndeckas poib
yrineBonoB. OKHCJIEHHE YTIIEBOJOB — HCTOYHHUK SHEPIMU KUBBIX Opranu3MoB. OONacTH NMpUMEHEHHUs
amMuHOKHCIOT. [lpeBpameHust OenkoB MW B oOpraHu3Me. buonoruueckne QyHKIHH OEIKOB.
buonornyeckne GyHkmMM SKApPoB. Ponb opraHWYECKOW XWMHUHW B pEMICHHUH TPOOJIeM IHIIEBOM
0e30MacHOCTH.

HyxnenHnoBbie KUCIOTHL: cocTaB U cTpoeHue. CTpoeHre HyKIeoTHI0B. COCTaB HYKIEUMHOBBIX KUCIOT
(JIHK, PHK).

Poxas HYKJICMHOBBIX KHUCJIOT B )KMU3HEACATCIbHOCTU OPraHU3MOB.

JlabopaTopHoe 3aHsITHE

ITpodeccnoHAIBLHO-OPUEHTHPOBAHHOE CO/IEPKAHNIE

IpakTHyeckue 3aHATHUS

[MpakTrueckas pabora Ne7 PemieHne mNPaKTHKO-OPUCHTUPOBAHHBIX 3aJ@HUN IO  COCTABIICHUIO
XUMHYECKUX PEaKIni, OTPAKAIONINX XUMHUYECKYI0 aKTUBHOCTh OPTaHMYECKUX COSAMHEHUI B Pa3IMuHBIX
cpenax (MPUPOTHBIX, OMOIOTHIECKIX, TEXHOTCHHBIX ).

CamocrosTenbHas padora

Pa3znen 5. Kunernuyeckue u TepMOJAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XHMHYECKUX PeaKIui 10
Tema 5.1. Copepxanne yue0HOT0 MaTepHuaJia OK 01
Kunernieckue Teopernueckoe 00yuenune OK 02
3aKOHOMEPHOCTH )
NPOTEKAHNS XHMHYECKNX Jleknusi. Xwumudeckue peaknuu. Kiaccudukanuss XUMHYECKHX peakiuii: 1o (a3oBOMy cOCTaBy
peakuii (roMoreHHbIE W TETCPOTCHHBIE), MO  HCIOJNB30BAHUIO  KaranmuszaTopa (KaTaIUTHYECKHE U

HEKaTaJIUTUYECKHUE).

CKOpOCTh peakUuH, €€ 3aBUCHUMOCTh OT pa3IM4yHBIX (DaKTOPOB: MPUPOABI PEarupyroIINX BEIIECTB,

KOHIIEHTpAIlMU Pearupylolux BEIlecTB, Temneparypsl (npasuio Banrt-I'odda), miomaan peakunonHon

MOBEPXHOCTH, HAIMYMS KaTanu3aTopa. Poip kaTanmm3aTopoB B IPUPOJE U MPOMBIIITIEHHOM IIPOU3BOJCTBE.

OHeprus akTUBallMH. AKTUBUPOBaHHBIN KoMIliekc. KaTanuzaTopsl u kaTanu3. Ponb kaTann3aTopos B

MIPUPOJIE ¥ TPOMBIIIIEHHOM NTPOU3BOJCTBE.

JlaGopaTopHoe 3aHsITHE

JlaboparopHas pabotaNe4 M3yueHne 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakLU OT KOHLIEHTPaluu

pearupyronx BEIIeCTB U TEMIIEPaTyPhI.

CamocrosTenpHas padora 6

Tema 5.2.

Conep:xaHue y4eOHOro MaTepuajia

OK 01




TepmoanHaMHYecK ue
3aKOHOMEPHOCTH
NPOTEKAHUSA XMMHYECKHUX
peakuuii. PapHoBecue
XHMHYECKHX

peakumi

TeopeTnyeckoe o0yueHne

Jlexkiusa. Krnaccupukanus XUMHYECKHMX peakiuil: 1o TtemioBoMy dddekry (3K30TepMHUEcKue,
SHAOTEPMHUIECKHUE), IO 00paTUMOCTH (0OpatuMble W HeoOpaTtuMmeble). TermmoBsie dPPEKTH XUMHIESCKIX
peakiuii. Tepmoxumudueckue ypaBHeHHs. OOpaTHMOCTh peakiuil. XHUMHUYECKOE PaBHOBECHE M €ro
CMEIIIEHUE MO JEHCTBHEM pPa3IU4YHbIX (DAKTOPOB (KOHIIEHTpAIUS PEAareHTOB HIIU MPOIYKTOB PEaKIIHH,
JTABJICHUE, TEMIIEpaTypa) U CO3/IaHUs ONITUMAIIBHBIX YCIOBUN MPOTEKAHUS XUMHYECKUX TIPOIIECCOB.
[Nonstre 06 3HTANBNUK U SHTponMH. JHeprus [ no0ca. 3akon ['ecca u cnencteus u3 Hero. Poib
CMEIIEHUS] paBHOBECHS B TEXHOJIIOTHYECKHX TPOIIeccax

IIpakTHyeckue 3aHATHA

[paktuueckass pabora Ne§ H3ydeHue BIMSAHUS Pa3IUYHBIX (AKTOPOB Ha CMEUICHUE XHUMHYECKOTO
paBHOBECHS.

CamocTrosiTenpHast padoTa

OK 02

Pa3zgen 6. lucnepcHbie cUCTEMBI

Tema 6.1. Coaep:xanue y4eOHOro MaTepuaJia OK 01
HucnepcHbie cucteMbl B | Teopernyeckoe o0ydyeHue OK 02
¢axTopbI nx Jlexnusa. JlucnepcHbie cucteMbl. Kommonmasie cucteMbl. MicTuHHBIE pacTBOPHL. PacTBopenne Kak (hHU3UKO- OK 07
YCTOMIUBOCTH xUMHUYeCKul npoiecc. PactBopbl. CiocoObl MPUTOTOBJICHUS pacTBOPOB. PacTBopuMocTs. MaccoBast noist

pacTBOpeHHOro BemiecTBa. IlpeaenbHo JoMyCcTUMbIE KOHLIIEHTPAUU U UX UCTIOJIb30BAHUE B OLICHKE

IKoJIOTHYeCcKOr Oe3omacHocTH. Kiaccudukars TUCIepcHBIX CUCTEM 10 cocTaBy. CTpoeHHe U (GaKTOPHI

YCTOI\/'I‘H/IBOCTI/I OUCTICPCHBIX CUCTEM. Pacrio3naBanne HCTUHHBIX pPacTBOPOB, KOJNIOUWAHBIX PAaCTBOPOB U

rpyOoaucnepcHbIx cucteM. CTpoeHne MuLeIuTbl. PaccenBanme cBeTa mpy MPOX0KACHUH CBETOBOTO MyYKa

Yyepes ONTUYECKH HeOTHOPOIHYI0 cpeny (3ddexra Tunnans).

IIpakTHyeckune 3aHATUSA

[pakTrueckas padora Ne9 Pemienue 3a1a4 Ha MPUTOTOBIICHHE PACTBOPOB.

CamocrosTenpHas paboTa
Tema 6.2. Copepxanne yueOHOT0 MaTepHaJIa OK 01
HccnenoBanue cBoiicTB OK 02

JMCIIEPCHBIX CUCTEM JJIA
HUX MICHTH(PUKALUT

Teopeanecxoe oﬁy‘lelme

Jlexnus. [Ipurorosnenue pacTBOpOB 3aJJaHHOM (MoNIpHOI)  KOHUIEHTpaLuH (C
MIPaKTUKO-OPHUEHTUPOBAHHBIMHI BOIIPOCAMH), OIIPEACICHUE CPEbl BOAHBIX PACTBOPOB.

HpaKaneCKne 3aHATUSA




[Ipaktuueckas padora NelO I[IpuroroBneHre pacTBOpOB 3aJaHHON (MOJIIPHOM) KOHIEHTPALIUH

CamocrosTensHas paboTa

Pa3gen 7. KayecTBeHHbIe peaknyu 00HAPYKeHNs] HEOPTAaHMYECKUX M OPTaHU4YeCKUX BellecTB

Tema 7.1. Conep:xanue y4e0HOro MaTepuajia OK 01
HAPYKeHU
Obnapysxenme TeopeTuueckoe o0yuenmne OK 02
HEOPraHNYecKux C ™ e VI
TaBJICHU BHCHHUH KIIMH H KCH — .
KATHOHOR ¥ AHHOHOB OCTaB/ICHHe ypaBHEHHUiT peakinii 06HapyIKEHHS KATHOHOB TpYIII ¥ aHHOHOB, B T.4. B
MOJIEKYJISIPHOH 1 HOHHOH (opmax.
Peakiuu oOHapyXeHUsI HEOPraHNUECKUX BEILECTB B PEaJIbHBIX 00BEKTAX OKPY’Karolleil cpesl.
IIpakTHyeckue 3aHATHS
[paktudeckas pabora Nell KauecTBeHHbIE XMMHUYECKUE PEAKIIMU, XapaKTEePHbIC Il OOHAPYKEHUS
HEOPraHWYEeCKUX BeIecTB (KaTHOHOB M aHMOHOB).
CamocrosTensHas paboTa
Tema 7.2. Conep:xanue y4e0HOro MaTepuajia OK 01
Obnapy:xenne TeopeTHueckoe 06ydeHne OK 02
OpPraHuYecKUX BellecTB . -
p - CocraBieHne Ka4YeCTBEHHBIX PeaKkii OOHAPYKEHHsI OPraHUYECKUX COCIMHEHUH OTIENIBHBIX KJIACCOB.
OTJEJbHBIX KJIACCOB C
HCNOJIB30BaHNEM
., (IIpakTHYecKkHe 3aHATHS
Ka4eCTBEHHBIX peaKuuii
[Ipaktuueckas padora Nel2 KauecTBeHHbIE XMMUYECKUE PEAKLINH, XapaKTEPHbIC J1s1 OOHAPYKEHHS
OPTaHUYECKHX BELIECTB.
CamocTtosTensHas paboTa
IMpodeccnoHaIbHO-OPHEHTUPOBAHHOE CO/IEPKAHUE
Pazgen 8. Xumus B ObITY M IPOM3BOACTBEHHOM NeATEIbHOCTH YeJI0BEKA OK 01
OK 02
Tema 8.1. Xumus B ObiTy (Coepkanue yueOHOIro MaTepuasia OK 04
U POU3BOICTBEHHOI OK 07

AEeATECJIbHOCTH Y€JI0BECKA

TeopeTnueckoe 00yueHue

Okorormyeckas 6€30MacHOCTh IMOCIEACTBHIA OBITOBOM ¥ ITPON3BOACTBEHHON NESATEIFHOCTH YEIO0BEKa,
CBSI3aHHAs C IIepepa0dOTKON BEIIECTB; OUCK M aHATIN3 XUMHIECKON HHPOPMALIUK U3 Pa3THYHBIX
WCTOYHMKOB (Hay4Has M y4eOHO-Hay4yHas TUTepaTypa, CpecTBa MaccoBoil nHdopmarin, cetb MHTEpHET 1

JIPyTHE).

IIpakTH4yeckue 3aHATHSA

[Ipaktuueckas padora Ne 13Dkonorndeckas 6€30MacHOCTb MOCIEACTBUN OBITOBOM M IPOU3BOACTBEHHOM




JCATCIBbHOCTH YCJIOBCKA, CBA3aHHAs C nepepa60TKOﬁ BCIICCTB.

CamocTrosiTensHas paboTa 2
IIpodeccnonaIbLHO-OPMEHTHPOBAHHOE CO/Iep:KaHHe
Paznen 9.1. UccnenoBanne U XUMHU4YeCKMil aHAJIN3 00beKTOB OHochepbl 18
Tema 9.1.1. OcHOBBI Copepxanne yueOHOT0 MaTepHuaJia OK 01
JIadopaTopHOii NPAKTHKH
B IPO(ECCHONATBHBIX Teoperuueckoe o0yueHue
Jaboparopusx Jlexums BriltoTHEHNE TUIIOBBIX PAacyEeTOB 110 TEMATHKE IKCIIEPUMEHTA (BBIXOJ IPOAYKTa PEaKLuH, Macca

HaBECKHU, 00beM pactBoputelisi). O0paboTKa JaHHBIX, aHAIU3 U OI[CHKA MX JIOCTOBEPHOCTH (BBIYUCIICHUE

CPEHEro 3HaYeHHsI SKCIIEPUMEHTAIbHBIX JAHHBIX, MOTPEIIHOCTH).

CamocrosTensHas paboTa 2
Tema 9.1.2. Xumudecknii |Conep:kanue y4eGHOro Mmatepuasa OK 07
aHaJM3 MPood BOABI

TeopeTnyeckoe o0yueHmne o)

KucnorHocTs 1 menodnocts Boabl. pH cpenbl 1 MeTofbl ee onpeaencHus. KecTKocTs BOJIbI U METOABI €€

onpenenenusd. CyIiHOCTh METOIa TUTPOBAHUSL.

Bunsl sxecTkOCTH BOIBI (BpeMeHHast U MOCTOsIHHAS ). JKeCTKOCTh BOABI KaK MIPUYMHA BBITIAICHHS OCAJAKOB

WK 00pa30BaHUS COJICOTIIOKEHHH, MMEIOIINX MECTO B OBITY M Ha IPOU3BOCTBE.

CocTaB cosell, BBI3BIBAIOLIMX KECTKOCTH BOABI. XHUMUYECKHE MPOLECCHI, YCTPAHSIONINE KECTKOCTH BOJBI.

YpaBHEHHS XUMUUYECKUX PEaKUN, HIUTIOCTPUPYIOLINX MPOLECChI, IPOUCXOASAIINE IPH YCTPAHEHUN

KECTKOCTH. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMU M XUMUYECKHMU crioco0amu. CriocoOb1

YCTpaHEHHMsI TOCTOSTHHOMN YKECTKOCTH.

CamocTrosiTensHas paboTa 4
Tema 9.1.3. Coaepxanue yueOHOr0 MaTepHasia OK 01
XuMH4YeCKUi KOHTPOJIb OK 02
KAYECTBA MPOLYKTOR Teoperuueckoe 00yueHue OK 07
nUTaHUuA Jlexrus. KauecTBeHHBII XUMIUECKH COCTAaB MPOTYKTOB MUTaHUA. BeriecTsa, Ganscupunupyromme

IPOAYKTEI ITUTaHUA, U BEIIECTBA, 3arpsA3HAIONINEC IIPOAYKThI IUTAHUA. Onpe;[eneHHe 3arpsA3HAIOUINX

XMUMUYECKUX BEIICCTB B MPOAYKTaX MUTaHUs, onpeneneHune. Kiraccudukanus BenecTs, UCIONb3YEMBIX B

NPOLYKTaxX MUTAHU 10 cocTaBy. VX Ha3HaueHHe U IPUMEHEHUE.

CamocrosTenpHas paboTa 4
Tema 9.1.4. Coaepxanue yueOHOr0 MaTepHasia OK 01
Hccnenoanne 00beKTOB OK 02

TeopeTndeckoe o0yueHne




onocdepsl

Jleknusa. Hoseilllne TOCTUKEHUSI XUMUYECKOM HAYKH U XUMHYECKON TEXHOJIOTUU. Posib XumMuu B
o0ecrnedeHnH SKOIOTHYECKOM, JHEPTETUIECKOHN 1 MUIIeBOH 0€30MacHOCTH, Pa3BUTHH MeAUIUHEL [IpaBuia
MTOMCKA ¥ aHAJIN3a XUMHUYIECKON HHPOPMAITUX U3 Pa3INIHBIX HCTOYHUKOB (HayYHAsI U YIcOHO-HAYIHAS
JUTEpaTypa, CpeacTBa MaccoBol nHpopmanuu, cets MuTepHer). ccnenoBanue oobekra Ouocdepsl Ha
KHCJIOTHOCTb, IEJIOYHOCTh, XMMUYECKHI COCTaB (3arps3HUTENN, MAKPO- U MUKPORJIEMEHTHI).

HpaKaneCKne 3aHATUSA

OK 07

2
[Ipaktuueckas padora Ne 14 KadecTBeHHBI M KOJIMYECTBEHHBI  COCTaB MaTEpUAIOB
CTPOUTENBHO-PECTABPALMOHHON ESITEIbHOCTH U AU3aiHa.
CamocrosiTenbHas paboTa 4
IIpomexyTounast atTecTanusi: 1M epeHINPOBAHHBIN 3a4eT 2

Bcero:

78




3. YCJIOBUSA PEAJIMBAIIUUA ITPOT'PAMMBI JIUCHUTTJIMHBI
3.1. TpebGoBaHusi K MAaTEPUATBLHO-TEXHUYECKOMY 00ecre4YeHnI0

Jist peanuzanv MPOrpaMMbl  JUCHUIUITMHBI «XHUMHUSD» TMPELYCMOTPEHBI
CHEIUATbHBIC TTOMEIICHUS.

CriernanbHbIEe TIOMEIIEHUS TIPEICTABISIOT CO00W y4eOHBIC ayAUTOPHUH TSI
NPOBEICHUSI 3aHATHHA BCEX BUJAOB, MPEAYCMOTPEHHBIX 00pa3oBaTEIbHON
IpOrpaMMOi, B TOM YHCIIE TPYIMIOBBIX W HHIWBUIYaTbHBIX KOHCYJIBTAIINH,
TEKYIIEro KOHTPOJSI U TMPOMEKYTOYHOM aTTECTAIlMU, & TAKXKE MOMEIICHUS s
CaMOCTOATENLHON  palbOThl, OCHAIEHHBbIE OOOPYJOBAaHUEM, TEXHHUUYECKUMU
cpelcTBaMH  OOy4YeHHWs W  MaTephallaMH, YYWTHIBAIOIIMMH  TpPeOOBaHUS
MEXTYHApPOIHBIX CTaHIaPTOB.

Kabuner «Xumum» ocHameH o0opynoBaHueMm: pabouee  MECTO
neJaroruyeckoro paboTHuka (CTOJN, CTyJ); MeOenb ydeHHuecKas; JOocKa s
MUChMa MeJIOM; WH()OPMAIMOHHBIA CTEHJ;, HATJSAHBIE MOCOOUS; TpUOyHaA IS

BBICTYIUUICHUU.
Texnuueckue cpeacrBa OOy4deHMs: JIOCKa JJIi IUCbMa  MEJIOM,
UH(POPMaAIIMOHHBIE CTEH/IBI, KOMILIEKT HaIJISHBIX nocoouit,

HOYTOYK/TIEpCOHAIIbHBIN KOMITBIOTEP, IKPaH, MYJIbTUMETUATTPOCKTOP.
3.2. UudopMmannoHHoe o0ecnieyeHne 00yueHust

3.2.1. OCHOBHBbIE€ MCTOYHHUKH (XUMMUS)
1. I'abpuensn, O. C. Xumus. 10-i knacc. ba3oBsiit ypoBeHs : yueOHuUk / O.
C. TI'abpuensn, U. T'. Octpoymos, C. A. CnagkoB. — 7-¢ u3f., crep. - Mockga :
[Ipocsemienue, 2025. - 129 ¢. — ISBN 978-5-09-124953-8. - TeKCT : 2IEKTPOHHBIH.
- URL: https://znanium.ru/catalog/product/2202349

3.2.2. JlonoIHUTE/IbHbI€ HCTOYHUKH (XUMUSA)

1. Audunorenona, M. B. Xumus : yueOHUK U TPAKTUKYM ISl CPEIHETO
npodeccuonanbHoro oopasosanus / 1. B. Andunorenosa, A. B. babkos, B. A.
[TonkoB. — 2-€ u3A., uctp. u gomn. — Mocksa : U3natensctBo IOpaiit, 2024. —
291 c. — (IIpodeccuonanproe obpazoBanme). — ISBN 978-5-534-11719-6. —
Tekcr : snextponssii // ObpazoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/538526.

2. Tynukwun, E. 1. Xumus. B 2 4. Yacte 1. O0mast 1 Heopranmdeckas
XUMUS .  y4eOHMK 9 CpeaHero  MpoQeCCHOHAIBHOTO  0Opa3oBaHUS /
E. Y. TynukuH. — 2-e u3n., uenp. u gon. — Mocksa : M3natensctBo HOpaiir,
2023. — 385c.— (IIpodeccuonanvnoe obOpazoBanue). — I[SBN 978-5-534-
02748-8. — TekcT : anexkTpoHHbIH // OOpa3zoBatenbHas mnatdopma KOpalit [caiT].
— URL: https://urait.ru/bcode/513730.

3. Tynukun, E. 1. Xumus. B 2 4. Yacte 2. Opranuyeckasi Xumusl : y9eOHUK
uig cpenHero mpodeccuonanbHoro odpazosanus / E. W. Tynmukun. — 2-e u3f.,



https://urait.ru/bcode/513730
https://urait.ru/bcode/538526
https://znanium.ru/catalog/product/2202349%20

ucrip. u jgom. — MockBa: WzpmarensctBo [Opaitt, 2023.— 197c. —
(ITpodeccuonanpHoe obOpazoBanue). — I[SBN 978-5-534-02749-5. — Texkcer
anekTpoHHblii // OOpasoBarenvHas miatdgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513731.

4. Xumus : y4yeOHUK Ui cpefHero mnpodeccrHoHaabHOTO 00pa3oBaHus /
1O. A. Jle6enen, I'. H. ®aneeB, A. M. l'ony6es, B. H. lllanoBan ; mom oOmiei

penakuueit I'. H. ®aneeBa. — 2-¢ wu3x.,, 1mepepad. u  jgom. — Mocksa :
NznarensctBo FOpaiit, 2024. — 431 ¢. — (IIpodeccnonanpHoe oOpazoBaHue). —
ISBN 978-5-9916-7723-3. — Tekcr : sieKkTpoHHBIM // OO6pa3oBaTenbHas

wiargopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/537876.

3.2.3. llepeyenp nuHGopManMOHHBIX pecypcoB ceTn «HTEepHET),
B TOM 4HcJie MH(POPMAIMOHHO CIIPABOYHBIX CHCTEM

1. www.interneturok.ru  («Buzmeoypoku 1o mnpeaMeraM — IIKOJbHOM

MIPOTPaMMBI» ).

2. www.chemistry-chemists.com/index.html (97K TPOHHBIN KypHai
«XVUMUKH U XUMHUSD ).

3. www.hemi.wallstru  («Xumusa.  OOpazoBarenpHbIi  caT s
IITKOJIbHUKOB ).

. www.alhimikov.net (OOpa3zoBaTenbHbII CAUT JIJIs1 IIKOJIBHUKOB).
. www.chem.msu.su (QnekTpoHHast 6MOIMOTEKA IO XUMUU).

. www.hvsh.ru (kypHan «XuMusi B IIIKOJIE).

. www.hij.ru (xKypHaI «XUMHS U KUZHBY).

~N N L B~

3.2.4. IlepeyeHb JIMIEH3MOHHOIO M CBOOOIHO PAaCIPOCTPAHAEMOTI0
NPOrpaMMHOr0 o0ecre4eHusi, B TOM YHcJe 0Te4eCTBEHHOI 0 IPOU3BOACTBA

1. Microsoft Word
1. Microsoft Exce


https://urait.ru/bcode/537876
https://urait.ru/bcode/513731

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA JNCHUIIJINHBI

4.1. ®opMbI 1 METOAbI KOHTPOJISI Pe3yJbTATOB 00y4YeHUsI

Kon OK, IIK

IToka3aTeIn 0CBOEHHOCTH KOMIIETeHIIUH

DopMbI KOHTPOJIA

1 METOALI OLICHKH

OK 01. Beibupats
CIOCOOBI peleHUs
3a1a4
npodeccuoHaTbHON
JeSITeIbHOCTH
NPUMEHHUTEIBHO K
pa3InYHbIM
KOHTEKCTaM

- 000CHOBaHHOCTb IJIAHUPOBAHUS yUeOHOM
1 Ipo(eCCUOHATIbHON JeSITEIbHOCTH;

- COOTBCTCTBHUC PC3YyJIbTaTa BBINNOJIHCHUA
poeCCHOHATIBHBIX 3aJjau 3TAIOHY
(crapmapraMm, oOpasiam, alropuTmy,
YCIIOBHUAM, Tpe6OBaHI/I$IM HIIN O)KNJAaCMOMY
pe3yJbTaTy);

- CTCIICHb TOYHOCTH BBIIIOJTHCHUA
IIOCTAaBJICHHBIX 3aJ1a4

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE
CpeZICTBa TIOUCKA,
aHayu3a u
UHTEPIPETANT
UHPOpPMALIUHU U
nH(pOpMAITMOHHBIC
TEXHOJIOTHH IS
BBITTOJTHEHUS 3144
npodeccuoHaIbHOM
JeSITeITbHOCTH

- YMEHHUE aHaJIH3HPOBATh
XMUMUYECKYI0 HHPOPMALIUIO, TT0JIy4aeMYyIO
U3 Pa3HBIX UICTOYHUKOB (CPEICTB MACCOBOM
uHpOpMaINH, CETh

Wutepuet u npyrue);

- BJIaJICHHE OCHOBHBIMHU METOJIaMH
HAYYHOT'O TIO3HAHWSI BEIIECTB U SIBIICHHUM

YCTHBIH OIpOC;
- (ponTanpHI ompoc;

- OLIEHKa KOHTPOJIbHBIX

pabor;

- HaOIIOACHHUE 3a

XOJIOM BBIIOJIHEHUS

1ab0paTopHBIX PadoT;

- OILICHKA BBIIIOJHCHHS

1ab0paTopHBIX PadoT;

- OLIEHKAa MPAKTHYECKHUX

pabor

(pemenus

Ka4eCTBEHHBIX,

pacyYeTHBIX,

npodeccHoHaIBEHO

OpPUEHTUPOBAHHBIX

3a/1ay4);

- OIIEHKAa TECTOBBIX

3aJIaHUM;

- HaOmojacHue 3a

XOJIOM BBINIOJIHEHUS

WHIMBHUTYTbHBIX

MIPOSKTOB U OIICHKA

BBITIOJTHCHHBIX MTPOCKTOB;
dK3aMEH

OK 04. OddextuBHo |- OBJIaJICHUE HAaBbIKAMU y4yeOHO-

B3aMMOJIEHCTBOBATL U | ACCIIENOBATENLCKOM, MPOEKTHOM u

paborars B COIMAITEHOU JIeITEIIbHOCTH;

KOJIJIEKTUBE U KOMaH/IE OBHaI[eHI/Ie YHUBCPCAIbHBIMU
KOMMYHHKATHBHBIMU JACHCTBUSIMH

OK 07. ConerictBoBaTh |- yMeHHe  coOmojarth  [paBuiia

COXPAaHEHHUIO
OKpYKarolleu cpebl,
pecypcocOepekeHHIo,
NPUMEHSTH 3HaHUS 00
U3MEHEHUHU KJIMMaTa,

TIPUHIUITBI
OEpEKITUBOTO
POM3BO/JICTBA,
3P PEKTUBHO

HKOJIOTMYECKHU EIeCO00Pa3HOTO MOBEACHHUS
B OBITY ¥ TPYJOBOH JEATEIHLHOCTH B ILIEJISAX
COXpaHEHUs CBOErO 310pPOBbsI u
OKpYXKarolein MIPUPOTHOM Cpensl;
YUYUTBIBATh OINACHOCTHh BO3ACHCTBUS Ha
JKUBBIE OpraHU3MBbI oTnpeIeIeHHBIX
BEILIECTB, I[IOHMMAas CMBICI TOKa3aTens
MPEAEIbHON JOyCTUMOMN

KOHLIEHTpaluu

YCTHBIN OIIPOC;
(bpoHTaNIBHBIN OMpOC;

OIICHKA KOHTPOJIBHBIX
pabor;

HAONIOJNCHUE 3a XOJ0M
BBITTOJTHEHHS

nabopaTopHEIX padoT;
OIICHKA BBITTOJIHECHHSI
1abopaTOpHBIX padorT;
OIICHKA

pabor
( pelieHUs KaYECTBEHHBIX,
pacUeTHBIX,

IIPAKTHYECKHUX




JIIENUCTBOBATEL B

Ype3BbIYANHBIX

CUTYaIUsIX

IIK 1.1. O6paboTtka

MIEPBUYHOU

Oyxrantepckou .

JIOKYMEHTAITHH - YMEHHUE JOKyMEHTUPOBATh x03511:1CTBeHHHe po¢eCCHOHATBHO
OTIepaIllUM U BECTH OyXTaNTePCKUI yUueT OPUEHTHPOBAHHBIX 3a/a4);
aKTUBOB OpPraHU3alUU OIlEHKA TECTOBBIX

3aJIaHHI;
HAONIOJMEHHUE 3a XOJ0M
BBITIIOJTHEHHS

4.2. Kputepuu oueHnBaHusi YypOBHsI ¢cGOPMHUPOBAHHOCTH 3HAHUA M YMEHM I

4.2.1. Kputepun oueHuBaHus padoThl HA ceMuHAape (YCTHBII 0npoc)
U YYaCTHA B [1eJI0BOM Urpe

«OTJIHUYHO»

«XOpoHIo»

«KYAOBJICTBOPUTCIILHO»

«HCYOOBJICTBOPUTCIILHO»

AKTHUBHOC Y4aCTHUC,
T.K.:
- 00yJaroImuiics cam

B IIEJIOM aKTUBHOE
ydacTue, T.K.:
- o0yJarommiics

- 00yJarOImuAcs
MPAaBUILHO U3JIaraeT
TOJILKO YacTh

- 00yJaromuiics 1aet
OTBET C CYLIECTBEHHBIMU
OIIMOKaMH WIIN

BBI3bIBACTCS JlaeT NIPaBWIbHBIE U | MaTEpHaIa; OTKa3bIBa€TCs OTBETUTH
OTBEYaTh; B L[€JIOM TPAMOTHBIE | - 3aTPyAHSIETCA Ha MOCTaBJICHHbIE

- Ia€T YETKUE, OTBETHI, HO IS IIPUBECTU IIPUMEPBHI; BOIIPOCBI;

IrpaMOTHbIE YTOYHEHHS OTBETa - HEJIOCTaTOYHO YETKO | - HE OTBEYAeT Ha
pa3BEepHYThIE TpebyroTcs Y TI0JIHO OTBEYAET HA | JIONIOJHUTEIIBHBIE
OTBETHI Ha HaBOSIIUE JIOTIOTHUTEIIbHBIE BOIIPOCHI;
IIOCTaBJIEHHbBIE BOIIPOCHI; BOIIPOCBI; - npodecCUOHATBLHON
BOIIPOCHI; - IOCTaTOYHO MOJHO | - IPU UCIIOJIb30BAaHUM | TEPMUHOJIOTUEH HE

- IPUBOJIUT OTBEUAET Ha npodeccuoHaIbHON BJIa/IEET WIH JOIyCKAEeT
[IPUMEPHI U3 JIOTIOJIHUTEIbHbBIE TEPMHUHOJIOTHH CYILLIECTBEHHbIE OLLINOKHU
peaJIbHOM JKU3HY; BOIIPOCHI; JIOITyCKaeT IIPY UCII0JIb30BaHUU

- IIOJIHO U - IpH HE3HAYUTEJIbHbIC TEPMHHOB

000CHOBaHO HCII0JIb30BaHUNU OLINMOKH

OTBEYaeT Ha npodeccnoHanbHOM

JIOTIOJIHUTEIIbHBIE TEPMHUHOJIOTUU

BOIIPOCHI; JIOITyCKaeT

- FPaMOTHO HE3HAYUTEIIbHbIC

HCIIOJIb3YET OLIMOKHU

MTOHATUIHBIN

anmnapar u

po¢eCCUOHATILHYIO

TEPMHHOJIOTHIO

4.2.2. Kpurepuu OneHUBAHHUS PelICHUN CUTYallHOHHO-NIPUKJIAIHBIX 3a/1a4

«OTJIHUYHO)

«XOpOoIIo»

«YJIOBJICTBOPHUTEIBHO»

KHCYOOBJICTBOPUTCIILHO)

- 00yJarOIIHIACs
AaeT IMOJIHBIN U

- B pelIeHUU OBbLITH
JIOTTYIICHBI

- YaCTHYHO
MPAaBUJIbHOC PCUICHUC

- OTBET HE
COOTBETCTBYET




HpaBHHbHBIﬁ HC3HAYUTCIIbHBIC 3aJa4u, KPUTCPUAM OLICHKU

OTBET Ha BOMPOCHI | OIINOKHY; - HEJJOCTaTOYHAas «yAOBIETBOPUTEIILHO
3aJauy; - apryMeHTalnus apryMeHTalus OTBETa;

- OJIpOOHO pelieHns - 3HaHHE JIMIIb

apryMeHTUPYeT JIOCTaTOYHas; OTJEIIbHBIX

pelIeHue; - TEOPETUIECKHUX

- IEMOHCTPUPYET | MPOAEMOHCTPUPOBAHO | ACTIEKTOB PEIICHUS
rIyOoKoe 3HaHuEe | oOlee 3HaHHE

TEOPETUYECKUX TEOPETUYECKUX
aCIEKTOB aCMeKTOB PEIICHUS
pelIeHust

4.2.3. Kpurepum oueHUBAaHUS BHEAyAUTOPHON CaMOCTOATEIbLHOM
padoThI 00yYaKOLIUXCH

Bugamu 3amaHumii 11 BHEAyJIUTOPHOM CaMOCTOSATENIBHOM pPabOThl MOTYT
OBITh:

- JUIsL OBJIQJICHUsI 3HAHUSAMU: YTeHHE TeKcTa (yuyeOHMKa, MEepBOUCTOYHHUKA,
JIOTIOJIHUTEIBHON JINTEPATyphbl); COCTABJICHHWE IUIaHA TEKCTa; Trpaduueckoe
MU300pakeHHe CTPYKTYPhI TEKCTA; KOHCIIEKTUPOBAHUE TEKCTA; BHIMUCKU U3 TEKCTA;
paboTa €O CIOBapsSMH M CIPABOYHUKAMH;, O3HAKOMJIEHHME C HOPMAaTUBHBIMU
JIOKyMEHTaMu; y4deOHO-UccleoBaTellbckass padoTa; MCHOJIb30BAHUE ayAUO-U
BUC03AINCEN, KOMIIBIOTEPHOU TEXHUKUA U MIHTEpHETA U 1Ip.;

- JUIS 3aKpeIUIeHUs W CHUCTEMaTH3allui 3HaHUW: pabdoTa ¢ KOHCIIEKTOM
nexkuun (oOpaboTka TekcTa); MOBTOpHas paboTa HaA y4eOHBIM MaTepHalIoM
(yueOHMKaA,  TEPBOMCTOYHMKA,  JOMOJIHUTEIBHOW  JIUTEpPATyphl,  ayJIuo-H
BU/JIC03aIMCE); COCTABJIEHHUE TJIaHAa U TE3HCOB OTBETA; COCTABJICHUE TAOIUIL IS
CUCTEMAaTU3allud y4eOHOro MaTepuana; H3yuyeHHE HOPMATUBHBIX MaTEpUasIoB;
OTBETbl HA KOHTPOJBHBIE BOMNPOCH; aHATUTHYECKass 00paboTka TeKcTa
(aHHOTHpOBaHUE, pELEH3WPOBAaHUE, pePeprupoBaHME, KOHTEHT-aHAIU3 U Jp.);
MOJITOTOBKAa COOOIIEHUWH K BBICTYIUIGHHIO Ha CEMHHape, KOH(pepeHIHH;
MOJIrOTOBKa pedeparoB, AOKIAIO0B; COCTaBiIeHHEe Oubmuorpaduu, TeMaTHUECKUX
KpPOCCBOP/IOB; TECTUPOBAHUE U JIP.;

- 151 GOpPMHUPOBAHUS YMEHUI: PEIIEHUE CUTYallMOHHO-TIPUKIIAHBIX 3a/1a4 U
YOPKHEHUI 10 00pa3ily; pelieHne BApUATUBHBIX 3374 U YIIPAXXHEHUH; peIlIeHUe
CUTYalIMOHHBIX MPOMU3BOACTBEHHBIX (MpodecCHoHaNbHBIX) 3a7ay; MOATOTOBKA K
JIEJIOBBIM ~ WUIpaM; TPOEKTUPOBAHWE U MOJECIMPOBAHUE pPaA3HbIX BHUIOB U
KOMITOHEHTOB MPOo(heCcCUOHATBHOU IeATeTbHOCTH.

Buaer 3amanuii  ayg  BHEAyAMTOPHOH CaMOCTOSITEILHOM paboThl, HX
COJICp’)KaHUE U XapakTep MOTYT MUMETh BapUaTUBHBIA M AUQPPEpEeHLNPOBAHHBIHN
XapakTep, YYHUTHIBATh CHEHU(PHUKY CHEHHATBbHOCTH, H3y4aeMOH JMCLUILINHBI,
WHIMBHUIyaJIbHbIE 0COOEHHOCTH 00Y4ar0IIerocs.

ITpu npexbsBI€HNN BUIOB 3a/IaHUI HA BHEAYIUTOPHYIO CAMOCTOSTEIbHYIO
paboTy pEKOMEHAYEeTCsl HCMOIb30BaTh AUPPEpEeHIMPOBAHHBIM MOAXOA K
oOyuarommmcsi.  llepen  BblloNHEHHEM — OOy4YarOMIMMHCS ~ BHEAyAUTOPHOU
CaMOCTOATEIBHON pabOThl MEJAroruueckuii pabOTHUK MPOBOJAUT MHCTPYKTAXK IO




BBHITIOJIHEHUIO 33J]aHusl, KOTOPBIN BKIIIOUAET 11€J1h 3aJJaHus, €ro COAepKAHUE, CPOKH
BBITIOJIHCHUS, OPUEHTUPOBOYHBIM OO0OBEM pabOTHl, OCHOBHBIC TpPEOOBAHUSI K
pesynbTataM  paboOThl, KpPUTEpPUH OIEHKH. B  mporecce HHCTpyKTaxa
MeJaroruaeckuii  paboOTHUK TPEIyNpekIacT OOyJaromuxcsi O BO3MOXKHBIX
TUTIAYHBIX ONIMOKAX, BCTPEYAIONINXCS TPH BBITIOJIHCHUH 3a7aHus. MHCTpyKTax
MIPOBOJIUTCS TIEArOTMIECKUM PAOOTHUKOM 3a cueT 00beMa BpeMEHH, OTBEJCHHOTO
Ha U3YYCHHUE TUCIIUTLINHBI.

4.2.4. Kputepuu ollecHUBAHUS BHEAYAMTOPHOM
CaAMOCTOSITEIbHOM PadoThI 00y4AKOIIUXCS

Bumamu 3amaHuii juisi BHEAyJAUTOPHOW CaMOCTOSITEIbHOM pabOThI MOTYT
OBITH:

- IS OBJIAJICHUS 3HAHUSMH: YTEHHE TeKcTa (y4eOHMKa, MEPBOMCTOYHHKA,
JOTIOTHUTEIPHOW  JIUTEPATYPhl); COCTABJICHHE IUIaHA TEKCTa, rpadudecKkoe
M300paxeHre CTPYKTYPhl TEKCTa; KOHCIIEKTUPOBAHUE TEKCTA; BHIMUCKUA U3 TEKCTA;
paboTa cO CJOBapsIMU U CHOPABOYHUKAMH; O3HAKOMJIEHHE C HOPMATHUBHBIMU
JIOKYMEHTaMU; y4eOHO-HcclieoBaTeNibckas padoTa; HCIOJIB30BAHUE ayJIHO-U
BHUICO3AIUCEN, KOMIIBIOTEPHOU TEXHUKUA U IHTEpHETA U 1Ip.;

- I 3aKpeIUICHWs] W CHUCTeMaTH3alliu 3HaHuW: paboTa C KOHCIEKTOM
nekuu (oOpaboTKa TEKCTa); TMOBTOpHAas paboTa HajJ Y4eOHBIM MaTepuaioM
(yueOHMKaA,  TMEPBOMCTOYHMKA,  JOMOJIHUTEIBHOW  JIUTEpPATYphl,  ayJIuO-H
BU/JICO3aIMCE); COCTABJICHHUE TJIaHA M TE3MCOB OTBETA; COCTABJICHUE TAOIUI IS
CUCTEMAaTH3allMk Y4yeOHOTrO0 MaTepHuayia, M3y4eHHEe HOPMATUBHBIX MAaTEpPHUAJIOB;
OTBETHl HA KOHTPOJBHBIE BOIPOCH; AaHAJIWTHYECKass o00paboTka TeKcTa
(aHHOTHpOBaAHUE, PEICH3UPOBaHUE, pePepupoOBaHME, KOHTCHT-aHAIU3 H JIp.);
MOATOTOBKA COOOMICHWI K BBICTYIUICHHIO Ha CeMHUHape, KoH(epeHInH;
MOATOTOBKAa pedeparoB, AOKIAA0B; cOCTaBieHUE OuUOIMOTrpaduu, TeMaTUYECKUX
KPOCCBOPAOB; TECTUPOBAHUE U JIP.;

- 171 popMHUPOBAHUST YMEHUN: PEIlIEHHE CUTYaIllMOHHO-TIPUKIAAHBIX 3a7a4 U
yIpaxHEHU! 1o 00pasily; pellleHre BapUaTUBHBIX 3aJ1a4 U YIIPAXXKHEHUM; pelieHue
CUTYaIlMOHHBIX TMPOU3BOJACTBEHHBIX (MpodecCuoHaIbHbIX) 3a1a4; MOJTOTOBKAa K
JICJIOBBIM ~ WrpaM; MPOEKTUPOBAHME M MOJACIMPOBAHUE Pa3HbBIX BHUAOB U
KOMITOHEHTOB MPO(eCCUOHATBHOU IeITeTbHOCTH.

Buaer 3amanuii s BHEAyAMTOPHOM CaMOCTOSITEILHOM paboThI, HX
collepKaHUe U XapaKTep MOTyT UMETh BapUaTUBHBIN U auddepeHInpoBaHHBIHI
XapaKkTep, YYUTHIBATh CHENMU(GUKY CHEIHAIBHOCTH, W3Y4aeMOUW JAUCIUIUIMHBI,
WHIUBUy AIbHBIE OCOOCHHOCTH 00YYaroIerocs.

[Ipu npenbsiBIeHUU BUIIOB 3aJaHUN Ha BHEAYJUTOPHYIO CAMOCTOSITEIBbHYIO
paboTy pEeKOMEHAYeTCs MCHOJb30BaTh AU(p(EepeHUnpOBaHHBIM MOAXO0I K
oOyuaromumcsi.  Ilepen  BbllloNHEHHEM — OOy4YalOMIMMHCS ~ BHEAyAUTOPHOM
CaMOCTOSITEJIbHOM palOOThI MEIaroruueckuii pabOTHUK MPOBOJUT MHCTPYKTAXK IO
BBITIOJIHEHUIO 33/IaHUA, KOTOPBIM BKJIIOYAET LEIb 33JJaHUsl, €r0 COAEPKaHUE, CPOKHU
BBITIOJTHEHUS, OPUECHTHUPOBOUYHBIH 00BEM pabOThl, OCHOBHBIE TpeOOBaHUS K



pe3ynbTraTaM  palOOThl, KpUTEpUUM OLEHKM. B  mpomecce HMHCTpyKTaxka
NEeIarornyeckuii pabOTHUK MPEeAyNpekIaeT OOy4arolmMXCsi O BO3MOXKHBIX
TUIAYHBIX OLIMOKAaX, BCTPEYAKOUIMXCS IPHU BBIOJHEHUH 3aJaHus. MHCTpyKkTax
IIPOBOJUTCS MEAATOrMYECKUM PaOOTHUKOM 3a cueT 00beMa BPEMEHH, OTBEAEHHOTO
Ha U3yYEHHUE TUCLUILIUHBI.

Bo Bpems BbINOJIHEHHS 00YYaroIMMHUCS BHEAYIUTOPHON CaMOCTOATENIbHON
paboThl U MpU HEOOXOAMMOCTH MENAroru4ecKuil pabOTHUK MOXKET MPOBOAUTH
KOHCYJIbTAllMM 3a cuYeT oO0Ilero O0/HUKEeTHOr0 BpPEMEHH, OTBEACHHOIO Ha
KOHCYJIbTALIUH.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBIATHCS WHIAUBUAYAIbHO WIN
rpynnaMu o0y4arommxcsi B 3aBUCUMOCTH OT LIEIH, 00beMa, KOHKPETHON TEMaTUKH
CaMOCTOSITENILHOM paboThl, YPOBHSI CJIOKHOCTH, YPOBHSI YMEHUHN 00yUarOLUXCS.

KonTpons  pe3ynbTaToB  BHEAYJUTOPHOH  CaMOCTOATENIHHON  palbOThI
00y4aromxcs MOXKET OCYIIECTBISATHCS B Mpeesiax BPEMEHH, OTBEJACHHOTO Ha
oOsi3aTeNbHBIE  y4YeOHbIE 3aHATHS 1O JUCHUIUIMHE W BHEAYJIUTOPHYIO
CaMOCTOSITETIbHYIO pa0OTy OOydYaromuxcs MO JUCIUIUIMHE, MOXKET MPOXOIUThH B
MMCbMEHHOM, YCTHOM WJIM CMEIIAHHON (popMe, ¢ MPE/ICTABICHUEM HW3JAEIUs WIH
MPOYKTa TBOPUECKOU JEATEIbHOCTH 00YUaroIEerocs.

Kpurepusimu OLIEHKM pe3yJIbTaTOB BHEAYJUTOPHOM CaMOCTOSITENbHOMN
PaboThl 00YUAIOIITUXCS SBIISTFOTCS

- YPOBEHb OCBOEHUS 00yUaroLUIMMCs y4eOHOT0 MaTepuaa;

- yMeHue OOy4arollerocss HCIOJb30BaTh TEOPETUUYECKHE 3HAHUS MpU
BBIIIOJIHEHNHY ITPAKTUYECKUX 33]1a4;

- ¢c(OpMHUPOBAHHOCTH O0IIECYUYSOHBIX YMCHHUIA;

- 000CHOBAHHOCTb M YETKOCTb U3JI0KEHUS OTBETA;

- oopMIIEHHE MaTepuaja B COOTBETCTBUU C TPEOOBAHUSMH.

4.2.5. Kpurepuu ouieHUBAHMSI 3HAHUA ¥ YMEHUI 10
HUTOraM OCBOCHUS M CHUIIMHBI

[TpomexyTouHas arrectaius mpoBoAuTcs B popme auddepeHmpoBaHHOTO
3a4eTa B XOJI¢ JICTHEH NMPOMEKYTOUYHOW aTTECTAIlMH C BBICTABICHUEM HTOTOBOM
OLICHKH T0 nucuurimHe. B xone muddepeHnrpoBaHHOro 3ayeta MpoOBEpseTCS
CTETICHb YCBOEHHWS MaTepHalia, YMEHHE TBOPUYECKH U TOCIE0BATEIIbHO, YETKO U
KpaTKO OTBEYaTh HAa IOCTABJICHHBIC BOIPOCHI, JEIaTh KOHKPETHBIE BBIBOJBI U
dbopmypoBaTh 0OOOCHOBAaHHBIE NpENIOKeHHS. WTOroBas OIleHKa OXBATHIBACT
MPOBEPKY JOCTWIKEHHUS BCEX 3asABICHHBIX IEJIed W3YYCHHsS TUCIUTUIMHBI U
MPOBOJUTCS 1T KOHTPOJI YPOBHSI IMOHUMAHUS OOYYAIOIIMMUCS CBSI3€H MEXKIY
Pa3TUYHBIMA €€ DIIEMEHTAMH.

B xome mnpomexyTodHOW arTecTanuy AakIeHT JeNaeTCs Ha MPOBEPKY
CcrOoCOOHOCTEM OOy4YarolmuXcsd K TBOPYECKOMY MBIIIJICHUIO U HCIOJIb30BaHUIO
MOHATUIHOTO anmapara JUCIUIUIMHBI B PEMICHUH MPOGECCHOHANBHBIX 3a7a4 I10
COOTBETCTBYIOIIEH CIEIMaTbHOCTH.



3HaHus, yMeHHs oOywaromuxcs Ha aud@epeHIMpOBaHHOM  3a4deTe
OLIEHMBAIOTCA MO MATUOATEHOM cucteMe. OleHKa oOBsABIseTCs 00ydaromeMycs
0 OKOHYAaHUU €ro oTBeTa Ha auddepennupoBanHoMm 3auere. [lonoxurenpHas
OLIEHKA («OTJIMYHOY», «XOPOIIO», «yIOBJIECTBOPUTEIHHO» 3aHOCHUTCS B 3a4ETHO-
IK3aMEHALMOHHYIO BEIOMOCTh W 3aUeTHYIO KHW)KKY JMYHO TMpernojaBaTesieM.
OreHKa «HEYJOBIECTBOPUTEIHHO» MPOCTABISAECTCA TOJBKO B IK3aMEHAIIMOHHYIO

BEJIOMOCTb.

OO0mmmu

KPUTEPHUSIMU,

ONpPEACIAIOINIUMHA

i depeHIpPOBaHHOM 3a4€ETE, SIBISIFOTCA:

OLICHKY

3HAHUM Ha

«OTIMYHO» «XOopomo» «Y IOBJIETBOPUTEIILHO «HeynoBneTBOpUTEIILHON
HaJINuue HaJIu4uue HaJINYUE TBEPIBIX HaJlm4ue TpyObIX OMNOOK B
rI1yOOKHX, TBEPABIX U 3HaHUU B 00beMe OTBETE, HEIIOHUMaHHUE
HCYEPIBIBAIOIINX JIOCTaTOYHO IIPOMIEHHOI0 Kypca B CYILIHOCTH U3JIaracMoro
3HaHUU B OOBEME | MOJIHBIX 3HAHUW | COOTBETCTBUU C LIEJIIMU | BOIIPOCA, HEYBEPEHHOCTh U
PO IEHHOT O B 00beMe o0yuyeHus, HO HETOYHOCTb OTBETOB Ha
Kypca B MIPOMIEHHOT O U3JI0KEHUE OTBETOB C JOTIOJTHUTEIBHBIE U
COOTBETCTBUU C Kypca B omuOKamu, HaBOJALINE BOIPOCHI
IIOCTaBJICHHBIMM | COOTBETCTBUM C | HCIIPABIISIEMBIMH IIOCIIE
[IporpaMMon LEJSIMH JIOTIOJTHUTEIbHBIX
Kypca LeJIsIMU oOy4eHus, BOIIPOCOB,
o0yueHus, HE3HAYUTEIIbHBI HE00X0/IMMOCTh
IrPaMOTHOE U € OLIMOKY Npu HAaBOJSUX BOIPOCOB
JIOTUYECKH OCBELICHUHU
CTpOITHOE 3aJaHHBIX
U3JI0KECHHE BOIIPOCOB,
Marepuaia npu YETKOE
OTBETE, 3HAHUE U3JI0KECHHUE
JIOTIOJTHUTEBHO Marepuana
PEKOMEHI0BaH
HOM
JUTEPaATypHI




JIncer perucrpanuyn u3MeHeHUH K pado4eil mporpaMmMe JUCHHUIINHBI

No Hara Howmepa JIOKyMEHT, Ha OCHOBaHHUH [Tonnuce
/' BHECEHUS M3MEHEHHBIX KOTOpPOT'O BHECEHBI Coneprxanue U3MEHEHUN 3aBEYIOLIETO
/o . .
WU3MEHEHUN JHUCTOB U3MEHEHHUS kadenpoit
1 2 3 4 5 6
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