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CseTnaHa /iBaHOBH

Opranunsanus - pa3padoryuk: CMOJIEHCKOE 00JIaCTHOE FOCYAaAPCTBEHHOE OI0KETHOE
npogeccruoHallbHOE 00pa30BaTeNbHOE YUpexkIeHHe «BepXHeJHENPOBCKUM TEXHOIOTHUECKUI
TEXHUKYM»

IIporpammy cocraBuJia:
[IpenonaBatens qucuumuinHbl « Xumus»: benosa Onera Bnagumuposna

Pabouas nporpamma y4eOHoi nucuuiiinibl «Xumus» O/1b.12 cpexnero
Npo¢ecCHOHATLHOI0 00pPa30BaHMA COCTABJIECHA

HA OCHOBe:

MPUMEPHOI TpOrpaMMbl  00IIE00pa30BATENBHOTO YYEOHONW JUCHUIUIMHBI «XHUMHUSD» IS
npodecCHOHANBHBIX  00pa30BaTENbHBIX OpraHu3anuii  (0a30BbIi  ypOBEHb BapWaHT 2);
paccmoTpeHo: Ha 3aceaanuu [lemaroruueckoro coera ®I'bOY 110 UPTIO IIporokon Ne 13 ot
«29» cents6ps 2022 r.; yTBepkIeHO Ha 3acenannu CoBeTa MO OLIEHKE COJEP:KaHUs M KauecTBa
MIPUMEPHBIX pabouux MporpamMm o011e00pa30BaTEIbHOTO U COLMATBHO-T'YMaHUTAPHOTO IIUKJIOB
cpenHero npodeccuoHanbHoro oopazosanus I[Ipotokos Ne 14 ot «30» Hos10pst 2022 1.

U COOTBETCTBYET:

- TpeboBanusM DenepanbHOrO roCyAapCTBEHHOIO 0O0pPa30BATEIBLHOTO CTAHIAPTa CpPeaHero
o0mero ooOpasoBanusi B penakiuu Ilpukaza MunucrepctBa npocBemenuss Ne 732 ot
12.08.2022 r.;

- TpeboBaHuAM (hperepajibHOIO TrOCYAAPCTBEHHOr0 00pa30BaTe/bHOI0 CTAHIAPT CPeIHero
npogeccuonaabHoro oopazoanus: [Ipukas Munnpocsemenus Poccun ot 01.09.2022 N 796 "O
BHECEHUW W3MEHEHUH B (eaepainbHble TOCYAApCTBEHHBICE O0Opa30BATEIBHBIC CTaHIAPTHI

cpennero mnpodeccuoHanbHOro obpaszoBanus" (3apeructpupoBaHo B MuHniocte Poccun
11.10.2022 N 70461).
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1. OO0mas  XapakTepucTHKa  MNPUMepHO  padoyeil  MpPOrpamMmbl
001eo0pa3oBaTeJIbHOM TUCHUIJIMHBI « XHUMHUSI»

1.1. MecT0 AUCUMIUIMHBI B CTPYKType OCHOBHOH mNpodeCcCHOHAILHOM
0o0pa3oBaTeIbHOM MPOrPaMMBbI

OO6mieobpazoBaTenbHas AUCIUILINHA «XUMHUS» SBISETCS 00s3aTeIbHON
4acThl0  00I€00pa30BaTeIbHOIO IMKJIa 00pa30BaTeIbHOM MpPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no cnemmansHoctu 43.02.15 IloBapckoe wu
KOHJIUTEPCKOE JIETIO.

Tpy10eMKOCTh JUCHUIUIMHBI « XUMHUS» HA YyTriIyOJIECHHOM YPOBHE COCTaBIISIET
144 4aca, u3z xoropsix 102 waca — 6a30BbIii Moaynb (7 pa3menoB) u 42 yaca —
NPUKIAJHON MOAydh (2 pasnena), BKIIOUYAIOIMIMN MPaKTUKO-OPUEHTUPOBAHHOE
coJiepKaHue.

[IpuknagHoi MOIylbh BKJIOYAET ABa pasnena. Pazgen 8 «Xumwus B ObITY U
MPOU3BOJICTBEHHON  JIESITENBHOCTH  4YEJOBEKa»  peajlusyercss sl BceX
CIIEIMANIbHOCTEN HAa MaTepuaje KEHCOB, CBA3AHHBIX C 3KOJOTMYECKOU
0€e30IaCHOCTbI0 M OLEHKOM MOCJHEACTBUI OBITOBOM UM MNPOU3BOJCTBEHHOMN
NEATEIBPHOCTH, TO OTpacisiM Oyaymed mnpodeccCHOHaTbHON —AesTeNbHOCTH
obyuaromumxcs. Paznena 9 «MccnenmoBaHue W XUMHUYECKUN aHAIU3 OOBEKTOB
onocdepbr».

[leppon oOydeHHss W  pachpeielieHue 10 CeMecTpaM  Ompenemser
oOpa3oBarefibHasl ~ OpraHu3alusi  CaMOCTOSITEIbHO, C  Y4ETOM  JIOTWKHU
dbopMUpOBaHUS TIPEIMETHBIX PE3YJIbTATOB, OOMMX U MPOPECCHOHAIBHBIX
KOMIIETEHIIUNH,  MEXIPEAMETHBIX  CBf3ed C  JAPYITUMU  JUCHUIUTMHAMHA
0011e00pa3oBaTebHOTO U 001IEeNPO(EeCCHOHATEHOTO ITUKIIOB yUeOHOTO TUTaHA.
1.2. Illeqin ¥ IUIaHUPYeMBbIe Pe3yJabTAThl OCBOCHHS AUCHUIIINHBI
1.2.1. leau u 3aga4u JUCHUATIIMHBI

@opMUpPOBAHUE Y CTYJIEHTOB XHWMHYECKOM COCTaBIISIOIIEH €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpAa KaK OCHOBBI TMPUHSATUS pPEHICHUNW B KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIIUsIX, OTBETCTBEHHOT'O MOBEJECHHUS B MPUPOHOM Cpee.

3amauu AUCUMILIUHBI:

1) chopMupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXAIOUIEH Cpelie, LIETOCTHOM HAyYHOU KapTUHbBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS TPOBOJUTH PaCUYeThl MO XUMUYECKHM GopMmyaMm U
YPaBHEHUSIM XMMHUYECKUX pPEaklUHil, I[UJIAHUPOBATb W  HUHTEPIOPETUPOBATH
pPE3yAbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,



3) chopmupoBaTh HaBBIKM MPOBEACHHS XUMUYECKUX HKCIEPUMEHTATbHBIX
UCCIICJIOBAHHUI C COOTIOICHUEM TTpaBmiI 0€30MaCHOTO OOPAIEHHS C BEIIECTBAMH H
1a060paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh yMEHHS  aHAJIU3UPOBATH, OIEHUBAThb, IMPOBEPSITH HA
JIOCTOBEPHOCTh M 00001aTh NH(OPMALINIO XUMUYECKOTO XapaKTepa U3 pa3InyHbIX
HUCTOYHHUKOB,;

5) cdopmupoBaTh  yMEHHUS ~ IPOTHO3MPOBATH  IOCJEACTBUS  CBOEH
JCSTENIbHOCTH W XMMHYECKHUX TPUPOJHBIX, OBITOBBIX M TPOU3BOJICTBEHHBIX
IPOILIECCOB;

6) chopmMupoBaTh MOHUMAHUE 3HAYUMOCTHU JOCTIXKCHUH XUMHUYECKON HAyKU
U TEXHOJIOTUH JJIs pPa3BUTHUS COLMAIILHOMN U MPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHUS  001e00pa3oBaTe/JbHOM
qucHUILIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocnoBe ®PI'OC COO

1.2.3. IInanupyemsble JTUYHOCTHBIE, IPEIMETHBIE, METANPEIMETHBIE PE3YIIbTATHI
OCBOEHUsI 00111€00pa30BaTEIbHON JUCHMILIMHBI peanu3ytorcss Ha ocHoBe PI'OC
COO. Ocoboe 3Hauenue aucuuiuiniHa uMmeer npu QGopmupoBanuun OK u IIK,
peaiu3yeMbIX B COOTBETCTBUM C TpeOOBaHUSMU K pe3yibTaTaM OCBOCHHUS
00pa3oBaTeNbHBIX MpOrpamMMm B COOTBETCTBUHU C OI'oC CIIO mo
cnenuagabHocTu 43.02.15 «IloBapckoe M KOHAMTEPCKOE [eJI0; PEKOMEHIANN
0 pealu3alud CpPeAHEro MNpOoQPECcCHOHAIBHOIO o0Opa3oBaHMs B Ipeaenax
ocBoeHMs oOpazoBaTenbHbIX IporpaMm GI'OY JI1O UPIIO.



Koa n
HAHMEHOBaHHE
¢popmupyembIx
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l'[.ﬂa}mpyeMLIe pe3yJbTaTbl OCBOCHUA TUCHHUIIINHBI

O6ume!

JIMcuuIInHAPHbIE?

OK 01. Beibupatp
CHOCOOBI PEIICHHS
3ama4
npodeccuoHaIbHOU
JeSITETbHOCTH
NPUMEHHUTEIBHO K
pa3INYHbBIM
KOHTEKCTaM

B yacT TPy10BOro BOCIIUTAHUS:

- TOTOBHOCTh K TpPYyay, OCO3HAHHE IICHHOCTH MacTepCTBa,
TPYIOTIOOHE;

- TOTOBHOCTEL K aKTHBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKOH U
COIMANILHOW HAMPaBICHHOCTH, CIIOCOOHOCTh WHHUIMUPOBATH,

IUIAHUPOBaTh M CAMOCTOSITENBHO  BBINOJHATH — TaKylo
NesITeTbHOCTD;
- HHTEpeC K pa3nudHbM cdepam  npodeccroHaTBHOM
NesITebHOCTH,
OBianenue YHHBEpPCAJIbHBIMH y4eOHbIMHU

MO3HABATEIbHBIMH JAeHCTBUSIMH:

a) 0a30Bble JOrHYeCKHe JelCTBHS:

- CaMOCTOSATEIbHO (OPMYJIMPOBATh M AKTyaJIH3UPOBATH
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMSI JIJIS
CpaBHEHHsI, KIacCU(PUKALIUU U 0000IICHHUS,

- OMNpeAeNATh e JeATEIbHOCTH, 3aJaBaTh IHapaMeTpbl U
KPUTEPUHN UX JOCTHIKCHHUS;

- BBIABIATH  3aKOHOMEPHOCTH W  TNPOTHBOpPEYUsS B
paccMaTpUBaeMBbIX SIBICHUSX;

- BHOCHTb OIICHHUBATh

KOPpPCKTHUBbBI B  ACATCIILHOCTD,

COOTBCTCTBHC  PC3YJIbTATOB OCIAM, OLCHUBATb PHUCKHU

- BIIQJIETh CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHA (XMMHUYECKHUH JJIEMEHT, aTOM,
AJIEKTPOHHAS 000JI0YKa aToma, S-, p-, d-3JEeKTpOHHBIE OpOUTATH
ATOMOB, HOH,

MOJICKYJIa, BaJICHTHOCTbD,

AIEKTPOOTPHUIATEILHOCTD, CTENEHb OKHUCJICHUS, XHUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM, yriIepoaHbIH
ckeneT, (yHKIMOHANbHAs TpyNma, paaukal, U30Mepus,
MU30MEpPbl, TOMOJIOTHYECKHH psiF, TOMOJIOTH, YIJIEBOJOPOJIbI,
KHUCIIOpPOJI-
aKTUBHBIC BellecTBa (YIJIEBOMBI, JKHPBI, OEJIKH), MOHOMED,
CTPYKTYpHOE
COCIMHEHUS, KpUCTAJNIMYEeCKass pelieTKa, TUIbl XUMHYECKHX
peakuuii  (OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIE,

oOmeHa),

U a3oTcoacpKamure COCIAUHCHUA, OMOJIOTHYECKHU

oJIMMeEp, 3BCHO, BBICOKOMOJICKYJISIPHBIC

9K30- u

OHAOTCPMHUYCCKUC, PCaKOWMU HOHHOTIO pacTBoOp,

OJICKTPOJINTHI, HEOJICKTPOJINUTHI, QJICKTPOJIUTHUYCCKAA

JUCCOLMALUsA,  OKHMCIUTENb,  BOCCTAaHOBHUTENb,  CKOPOCThb
XMMHUYECKOM peaklH, XHMHUYECKOE PABHOBECHE), TEOPHH U
3aKOHBI (TEOpUsi XMMUYECKOTO CTPOSHHSI OPraHMYECKUX BEIIECTB
A.M. BytnepoBa, Teopusi 3IEKTPOIUTUYECKON THUCCOIUAIINH,
nepuonnueckuil 3akoH [[.M. MeHnneneeBa, 3aKOH COXpaHEHUs
CUMBOJIMUECKHN  SI3BIK XUMHH,

Macchl), 3aKOHOMEPHOCTH,

(baKTOJ'IOFI/I‘-IeCKI/Ie CBCIACHHA O CBOﬁCTBaX, COCTaBC, IIOJIYYCHUU U

! YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpegMeTHble pesynbTaThl 3 PrOC COO (B nocnefHel pegakumm ot 12.08.2022) B oTrnaronbHoii dopme, bopmupyemblie 06LLe06pasoBaTenbHOM

ANCUMNINHOM

2 AncumnamHapHble (I'Ipe,D,MeTHble) pe3ynbTaTbl YKa3bliBatOTCA B COOTBETCTBUU C MeTO,EI,I/lKOl\/‘I npenoaaBaHNAa oNCUUNANHDbI




MOCJICICTBUI I€ATCIBHOCTH;
- pa3BUBaThb KpEAaTUBHOE
YKU3HEHHBIX MpoOIIeM

MBIIUIEHHE TpPU  PEUICHUH
0) 0a30BbIE HCCJIEA0BaTEIbLCKUE IeHCTBUA:

- BJAACTh HABBIKAMH  Yy4eOHO-HCCIICIOBATEILCKOU U
IPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU Pa3peLICHUs MPoOIIeM;

- BBISIBIIATD MPUYUHHO-CJIECTBEHHbIE CBS3U i
aKTyaJIM3UpPOBaTh 3aJladyy, BBIIBUTATh THIIOTE3Yy €€ PEIICHUs,
HaxOJIWUTh  apryMeHTBl IS  JIOKa3aTelbCcTBAa  CBOMX
YTBEPKJICHHM, 3aaBaTh IapaMeTPbl U KPUTEPUH PEILICHNS;

- aHaJII/I?;I/IpOBaTB HOJIy‘-IeHHBIC B XO0I€ pGIHCHI/ISI 3aa4uu
peByHBTaTLI, I(pI/ITI/I‘lCCKI/I OLICHUBATh HUX ,Z[OCTOBepHOCTB,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

- yMeTh TEPEHOCHUTh 3HAaHMWS B I[IO3HABATCIBHYIO U
HpaKTI/I‘—IeCKYIO 06J'IaCTI/I KUBHECACATCIIBHOCTH,

- YMETb HUHTETPUPOBATh 3HAHUA M3 PA3HBIX IPEAMETHBIX
obuacreit;

- BBIBUTaTh HOBBIE WJEH, IMpeajaratb OpHUTHHAIbHBIE
MOIXOBI U PEIICHHS;

- CIIOCOOHOCTP MX MCITOJIb30BaHUS B II03HABATEIILHOM U

COLIMAJIbHON ITPAKTUKE

0€30I1aCHOM HCIIOJIb30BAaHUHM BAKHEHIINX HEOPraHWYECKHX U
OpPTraHUYECKUX BEIIECTB B OBITY M NMPAKTHUECKOH EeATeNTbHOCTH
YeJIOBEKa;

- yYMETb BBIABIATH XapaKTepHble MPHU3HAKM U B3aUMOCBS3b
W3YYECHHBIX TOHSATHUI, NMPUMEHSATH COOTBETCTBYIOIIME MOHSATHUS
IIpY OINUCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHMYECKHUX
B3aUMOCBSI3b

BCIICCTB MW HUX npeBpameHHﬁ;
XUMHNYCCKHUX

BBISIBJIATD
3HAaHUM €  TNOHATUSAMU U
MPEACTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh HCIOJIb30BATh HANMEHOBAHMS XUMHUYECKUX COCIMHEHUI
MEXKIYHAPOJHOI'O COK3a TEOPETUYECKON U NMPUKIAJIHOW XUMUHU
U TpUBUAJbHbIE Ha3BaHUS BAXKHEWUIIMX BELIECTB (ITHUJIEH,
aleTW/ieH, TJMUEpHH, QeHon, ¢opMalbaeTua, YKCycHas
KHCJIOTA, TJIMLMH, YrapHbIA ra3, YIJIEKUCIBIA Tra3, aMMHaK,
ramieHasi H3BECTb,
IpPYTHX), bopmyIbI
OpraHWYECKUX BELIECTB, YPAaBHEHHUS XUMHUYECKHUX PpEaKIUH,

00BSACHATH UX CMBICJI; IIOATBEPKAATD XapPAKTCPHBIC XUMHWYCCKUC

HEramecHass W3BECTb, IIUThBEBaAsg COJa H

COCTaBJIATH HCOPTaHNYCCKUX )51

CBOMCTBAa BEIECTB COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMH H
3alUCSIMU YPABHEHUN XUMUYECKUX PEaKIIHil;

- yMETh YCTAaHaBIMBaTh MPUHAMICKHOCTb  U3YUYCHHBIX
HEOPraHWYECKUX M OPraHUYECKHUX BEIUECTB K OIpPEACICHHbIM
KJIacCaM U rpynnam CO€AMHEHUM, XapaKTepu30BaTh UX COCTAB U
BAJKHEWILIME CBOMCTBA; ONPENENATh BHUJIbI XUMHUYECKHX CBA3EH
(koBajieHTHAsl, WMOHHAs, METAJUIMYECKas, BOJOPOIHAs), THUIIBI
KPUCTAITMYECKNX  PEHICTOK BEIIeCTB,  KIACCU(UIIMPOBATH
XUMHUUYECKUE PEAKLINH;

- chopMupoBaTh TPEJICTABICHUS: O MaTepUaIbHOM €IMHCTBE

MHpa, 3aKOHOMEPHOCTAX U ITO3HABACMOCTHU SIBIICHHI IIpUpoabI; O




MECTE M 3HAYEHUH XMMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€
poau B OOECleYeHUH YCTOMYMBOIO pa3BUTHS YEIOBEUECTBA: B
peleHnH mpobeM 3KOJI0rMYECKON, SJHEPreTUIECKON U MUIIEBOM
0€30IIaCHOCTH, B pa3BUTHUM MEIUIMHBI, CO3JaHUM HOBBIX
MaTepUAJIOB, HOBBIX HMCTOYHHKOB OJHEPIHH, B OOECTICUYCHHH
palMOHANBHOTO  IPUPOAOIONIB30BaHUSA, B  (OPMHPOBAHUU
MHUpPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKkke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS] K CBOEMY 3/I0POBbBIO
U IPUPOJIHOMN Cpene;

- BIIQJIETh CHUCTEMOW XMMHYECKHX 3HAHWH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIONINE TIOHATHSA (JOTOJIHUTEIBHO K CHCTEME
NOHATUH  0a30BOr0  YpPOBHSI) - H30TONBI, OCHOBHOE U
BO30YXKJIEHHOE COCTOSSHME aToMa, TIHOpUIu3alus aTOMHBIX
opOutanei, xumudeckas cBi3b ("F " u "", KpaTHBIC CBS3M),
MOJISIpHAsT KOHIIEHTpAIHsi, CTPYKTypHas Qopmyia, uzomepus
(cTpykTypHasi, reoMmeTrpuyeckasi (LUC-TpaHC-U30MEpUs), THUIIbI
XMMUYECKHX peakiuii (roMo- M TeTeporeHHble, oOpaTHUMble U
HeoOpaTUMBbIE), PacTBOPHl (MCTUHHBIC, AMCIEPCHBIE CUCTEMBI),
KPUCTAUNIOTUAPATBI,  CTENEHb  JAMCCOLMALMU,  DJIEKTPOJIU3,
KPEeKUHT, pU(POPMHUHT); TEOPHUH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMS, JEKAIlde B OCHOBE IMOHMMAaHUS
OPUYMHHOCTH M CHCTEMHOCTH  XUMHYECKUX  SBICHHIA,
COBPEMEHHBIE MPEJACTAaBICHUS O CTPOSHHM BELIeCTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M  HaJMOJICKYJISPHOM YPOBHSX;
NpPEJCTaBICHUA O  MeXaHW3MaxX XUMHYECKHX  PEaKIHH,
TEPMOJMHAMHYECKAX W KHHETHYECKHUX 3aKOHOMEPHOCTIX HX
OPOTEKaHUs, O XUMHYECKOM PABHOBECHM, JAHCIIEPCHBIX
cucreMax, (pakToJIOrHYeCKHe CBEJICHHMsS O CBOMCTBAaX, COCTaBe,
NOJYyYeHHMH U 0€30MaCHOM  MCIOJb30BAHMM  Ba)XKHEHMIIMX




HEOPraHMYECKMX M OpPraHUYeCKUX BEHIECTB B OBITY H
MPAKTUYECKOW JEATEIHbHOCTH YeNOBEKa; OOIMX HayYHBIX
MPUHIIUIIAX ~ XUMHUYECKOTO TPOU3BOACTBA (HAa  MpUMeEpe
MPOMW3BOJCTBA  CEPHOM  KHUCJIOTH, aMMHakKa, METaHOJa,
nepepadoTku HedTH);

- YMETh TPOBOJUTH PACUETHI MO XUMHUYECKUM QopMmyliaM H
YpaBHEHUSM  XHMHUYECKHX PEAKIM C  HCIOJb30BaAHHEM
(U3MYEeCKUX BEIWYUH (Macchl, OO0bEMa Ta30B, KOJIMYECTBA
BEIIIECTBA), XAPAaKTEPHU3YIOIIUX BEIIECTBA C KOJUYCCTBEHHOM
CTOPOHBI: pacyeThl MO HAXOXIECHUIO XUMUYECKOU (HOPMYJIBI
BEIIECTBA; pacueThl Macchl (00beMa, KOJIUYECTBA BEIICCTBA)
MPOJIYKTa PEAKIMH, €CIM OJHO M3 HMCXOJHBIX BEIIECTB JaHO B
BHJIE pacTBOpa C  ONpPEACICHHONM  MaccoBOM  JoJiei
pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE (MMEeT
MPUMECH); pacueThl MaccoBOM WJIM OOBEMHOM [0JIM BbIXOJa
MPOJYKTa pEaKlWu; pacueThl TeruioBoro 3ddexra peakimii,
00BEMHBIX OTHOIIIEHUH ra30B;

- YMeThb BBISBIATH XapaKTepHbIE MPHU3HAKK W B3aUMOCBS3b
W3YYEHHBIX TOHATHH, TMPUMEHSITH COOTBETCTBYIOIINE TMOHSITHS
MpU ONUCAHUU CTPOEHUS ¥ CBOWCTB HEOPTraHUYECKUX |
OPraHMYECKHX BEIIECTB M WX TNPEBpAIICHUN; BBISBIATH
B3aMMOCBSI3b ~ XUMHUYECKHX 3HAHUM C  TOHATUAMH U
MPEACTaBICHUSAMHU JIPYTUX MPEIMETOB sl 00jee OCO3HAaHHOTO
MMOHUMaHUS U OOBSICHEHUS CYIIHOCTH MaTEePHAIBHOTO €IMHCTBA
MHpa; HCIOJb30BaTh CHCTEMHbIE XWMHUYECKHE 3HAHHS IS
OOBSICHEHUSI W  TPOTHO3HPOBAHUS  SIBIICHUH, HWMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOY;

- YMETh UCTOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX COCITMHCHUI
MEXKIYHAPOIHOTO COI03a TEOPETHUUECKOW M MPHUKIATHON XUMHUH




Y TPUBUAJIbHBIC HA3BaHMS BELIECTB, OTHOCSIIIMXCS K U3YYEHHBIM
KJIacCaM OpPraHMYeCKUX MW HEOPraHWYECKUX COCIUHEHUM;
UCIIONb30BaTh XMMUYECKYH) CHUMBOJMKY JUIsl COCTAaBJIEHUS
dbopMysT  HEOPraHWYECKHX  BEIIECTB, MOJICKYJSIDHBIX H
CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPAIICHHBIX W CKEJICTHBIX)
dbopMyJI OpPraHMYEeCKMX BEIIECTB; COCTaBISATh ypaBHEHUS
XUMHUYECKUX  PEaKIUMd U  pACKpbIBaTh HX  CYLIHOCTb:
OKUCJIUTEJIbHO-BOCCTAHOBUTEJIBHBIX ~ PEAKIHUM  TOCPEACTBOM
COCTaBJICHHUSI SJICKTPOHHOTO OajlaHca JTUX PEaKIHi; peaKIui
HOHHOTO OOMEHa IIyTeM COCTaBJIEHUS WX TIOJIHBIX U
COKpAlllCHHBIX HOHHBIX yPAaBHEHUH; peakUuil THUApOJIN3a,
peaxkuui KOMIUIEKCOOOpa30BaHus (Ha puMepe
TUAPOKCOKOMIIGKCOB IIMHKA M QJIIOMHUHUSA); TIOJATBEPXKAATh
XapaKTepHbIC XUMHUYECKHE CBOMCTBa BEIIISCTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMU WM 3alUCAMHU YpPaBHEHUH
XUMHUYECKUX PEAKIUN;

- YMeTh KJIacCHU(PUIMPOBATh HEOPTaHHUUECKHE M OpPraHHYECKUE
BEIIECTBA M XUMHUYECKHE PEaKlUd, CaMOCTOSITENIbHO BBHIOMPATH
OCHOBaHHUS W KPUTEPUH ISl KIACCH(PUKANMK H3y4aeMbIX
XUMUYECKUX OOBEKTOB; XapaKTEPU30BaTh COCTAB M Ba)KHEUIITHE
CBOICTBA BEIIECTB, NPUHAJIEKAIIMX K ONPEAECICHHBIM KilaccaM
W TpyNlnaM COeQUHEHWH (TPOCThIE BEIIECTBA, OKCHIBI,
TUAPOKCHJIBI, COJIH; YTJIEBOJOPOIBI, TPOCThIC A(UPBI, CIUPTHI,
(heHOIIBI, albJETUIbI, KETOHBI, KAPOOHOBBIC KHCIIOTHI, CIOXKHBIC
3(hUpkI, KUPBI, YTIAEBOABl, AMHUHBI, AMHHOKHCIIOTBHI, OCJIKH);
MPUMEHATh 3HAaHHUS O COCTAaBE M CBOMCTBaxX BEUIECTB A
SOKCIIEPUMEHTAJIBHOM  MPOBEPKU  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH  NPOTEKAHUS XUMHUYECKHUX pEakIuid U
MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBICHUS;
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- YMeTb MOATBEPXKJAaTh HAa KOHKPETHBIX MpUMEpax XapakTep
3aBHUCHMOCTH  PEAKIIMOHHOW  CIIOCOOHOCTH  OpraHHUYECKHX
COCJMHEHUH OT KpPaTHOCTH M THIa KoBajeHTHOU cBsizu ("T " u
""), B3aMMHOT'O BIIMSIHHSI aTOMOB M TPYII aTOMOB B MOJICKYJIaX;
a TaK)Ke OT OCOOCHHOCTEH peanu3aiiy pa3IndyHbIX MEXaHU3MOB
IIPOTEKAHUS PEAKIINA;

- YMETh XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y>KIIEHHOM COCTOSIHUM) U MOHOB XMMHYECKHX
saneMeHToB 1 - 4 mepuonoB Ilepuomnueckoit cucremsr JI.A.

MeHz[eneeBa N HUX BAJCHTHBIC BO3MOKHOCTHU, HUCIOJbL3YA

nonstus "s", "p", "d-anekrpoHHbIe" OpOHTANH, YHEPTETUUECKUE
YPOBHHU; OOBSICHSTH
XMMHUUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMH COCAWHEHUH 10

nepuoaam U rpymnmnam;

3aKOHOMCPHOCTU H3MCHCHUA CBOICTB

OK 02.
Hcnonb3oBaTh
COBpPEMEHHBIC
Cpe/ICTBa MOUCKA,
aHanu3a u
UHTEpIIpeTaluu
uH(opMaIuu u
UH(POPMALIMOHHBIE
TEXHOJIOTUH IS
BBITMIOJTHCHHS 32/1a4
npodeccruoHalIbHOM
e TEIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOI'O NO3HAHMSA:
- cOpMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBCHHOMN

KYJIBTYP,
MecTa B

IMPAKTHUKH, OCHOBAHHOI'O Ha JHUaJIiore

CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MOJIUKYJIBTYPHOM MHPE;

- COBEpILEHCTBOBAaHHUE A3BIKOBON M YHUTATEIbCKOW KYJIBTYpbI
KaK Cpe/ICcTBa B3aMMOJEUCTBUS MEX]Y JIIOABMHU U TO3HAHUS
MUpa;

- OCO3HAaHHUC LCHHOCTH HaquOﬁ JACATCIIbHOCTH, 'OTOBHOCTbD

OCYILECTBIIATh HPOEKTHYIO U HCCIIEI0BATENILCKY IO
JEeSATEeIbHOCTh HHAUBUYaJIbHO U B IPYIIIIE;
Osianenue YHHBEPCAJIbHBIMH yueOHbIMH

N03HABATEJIbHBIMHY JeliCTBUSIMHU:

- YMETh IUIAHUPOBATH U BBINOJHATH XUMHUECKUN 3KCOEPUMEHT
(mpeBpallleHHsT OpPraHUYECKHX BEIIECTB IMPU HArpeBaHUH,
MOJIyYEHUE ATWICHA M W3YYCHUE €r0 CBOMCTB, KaueCTBEHHBIC
peakiMu Ha albJerujbl, KpaxMmal, YKCYCHYIO
JeHaTypamus O€KOB TpU HArpeBaHUM, IIBETHBIE pEaKIUU
OeNKOB; MPOBOAUTH PEaKUWU HOHHOTO OOMEHa, OMNpeAelsiTh

Cpelly BOJIHBIX pacTBOPOB, KaUE€CTBEHHbIEC pEaKlMu Ha Cyibdat-,

KHCIIOTY;

Kap6OHaT- U XJIOpUA-aHUOHBI, HAa KAaTHOH aMMOHHA;, pCUIATbhb

JKCIEpUMEHTAIbHBIE  3a7auyl 1o TemaM "Metamnsl" wu

"Hemeramnpl") B COOTBETCTBUM C MpaBUIaMH TEXHHUKHU
0€30I1aCHOCTH IpU 0OpallleHUH C BELIECTBAMH U J1a00paTOPHBIM
000pyJOBaHUEM; MpPEICTABIATh PE3YJIbTATh

SKCIIEpUMEHTa B (OpMe 3alliCU YpaBHEHUI COOTBETCTBYIOIIMX

XHUMHUYECKOI'o

peakuuii u  (OpMYNIHpPOBATH BBIBOJABI HAa OCHOBE JTHUX
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B) padora ¢ nuHGopmanmeii:

- BJIa/IETh HABBIKAMU TOJTy4YeHUs] UH(OPMAIH U3 UCTOUHUKOB
pa3HbIX THIIOB,
aHallu3, CHUCTEMATU3AlMI0 M HHTEPHpPEeTalnio HUHPOpMaLuu

CaMOCTOATCIIbHO  OCYHICCTBJIATE ITIOUCK,

Pa3TUYHBIX BUIOB H (DOPM MPEICTABICHUS;

- co3maBaTh TEKCTHl B pa3MYHBIX (QopMaTax ¢ Y4ETOM
Ha3HaYeHUs WHQOpPMAIMK U IEIeBOM ayTUTOPHUH, BHIOHMpas
ONTUMAIILHYIO (hOPMY MPEICTABIICHUS M BU3yaIU3aIUH;

- OIICHHMBATh JOCTOBEPHOCTh, JIETUTUMHOCTh HH(POPMAIUH, e
COOTBETCTBUE MPABOBBIM U MOPATHHO-ITHYSCKIM HOPMaM;

- HCIIOJIb30BATh CpencTBa UHPOPMAITMOHHBIX )31
KOMMYHHKAITMOHHBIX TEXHOJOTUI B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OpPraHU3aIMOHHBIX
COOIFOIEHUEM TpeOoBaHU

0€30MacHOCTH, TUTHEHBI, PecypcocOepex eH s, MPaBOBbIX U

3amad C
9PrOHOMHUKH, TEXHHUKH
TUYECKUX HOPM, HOPM WH(POPMAIIMOHHOHN 0€30MacHOCTH;

- BJIa/IeTh HABBIKAMH PaclO3HABAHUA U 3aIIUTHI HH(pOpMau,
uH(popMaMOHHON 0€301TacCHOCTH JINYHOCTH;

pE3yNbTATOB;
- yMeThb  QHAJIW3MPOBAaTh  XMMHUYECKYI0  HMH(OpMaLHUIo,
MOJy4YaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpEICTB MaccOBOM
uHpopmaruu, cetb UHTEpHET 1 IpyTrHue);

- BJIaZIETh OCHOBHBIMU METOJJaMU HAYYHOI'O [TO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH (HaOII0A€HNUEe, U3MEPEHHUE, SKCIIEPUMEHT,
MO/JICITUPOBAHUE);

- yMeThb NPOBOJUTH pACUYEThl M0 XUMHUYECKUM (GOpMyIaM u
YpaBHEHUSIM peakuuii ¢

XUMHNYCCKHUX HCIIOJIB30BAaHHECM

(GU3NYECKUX  BEJIMYMH, XapaKTepU3YIOIINX

o0bemMa (HOpMaJbHBIC

BC€UICCTBA C

KOJIUYECTBEHHOM CTOPOHBI: MacCChI,

yCHOBI/IH) ra3os, KOJIMYCCTBA BC€IICCTBA, HCIIOJB30BAaTh
CUCTCMHBIC XHWMHWUYCCKUC 3HAHUA I IIPUHATUA peH_IeHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTyallUAX, CBA3aHHBIX C BEIICCTBAMU
" UX IPUMCHCHHUEM

- YMCTb CaMOCTOATCIIBHO IMPOBOJAUTH

XUMHUYECKUM OKCIICPUMCHT (HOJIy‘-ICHI/IC U HU3Yy4YCHHC CBOICTB

IJIaHUPOBATh U

HEOPraHMYECKUX W OPraHMYECKUX BEUIECTB, KaueCTBEHHBIC
peakuuu YIJIEBOJAOPOIOB pa3IMYHBIX KJIaCCOB U
KHCJIOPOJICOACPIKAIITUX ~ OPTaHMYECKUX  BEIECTB, PEIICHHE

AKCIIEPUMEHTAIBHBIX 3aJa4 110 PaclO3HABAaHUIO HEOPTaHUYECKUX
Y OPraHUYECKUX BEIIECTB) C COOIIOACHUEM MPaBHII O€30I1aCHOTO
oOpallleHus1 ¢ BellecTBaMHU M J1a00paTOpHBIM OO0OpYJAOBaHUEM,
dbopMynupoBaTh I HCCIENOBAHMS, MPEIOCTABIATH B
pa3nuuHoil opMe pe3ysbTaThl SKCIEPUMEHTA, AHAJTU3UPOBATH U
OLIEHHBATh UX JJOCTOBEPHOCTH;

- YMETh OCYILUECTBISATH LI€JICHANPABICHHBIN MOUCK XUMHUYECKOU
nHbOpMallii B Pa3IMYHBIX HCTOYHHKAX (HaydHas U ydeOHO-

Hay4yHasi JHUTepaTypa, CpeACTBa MaccOBOM HH(OpMAINH, CETh
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WNurtepHeT u Apyrue), KpUTUYECKH aHAIU3UPOBATH XUMUYECKYIO
uHpopMainuto, TiepepabaTeiBaTh €€ U
COOTBETCTBHH C MTOCTABIEHHON yueOHOM 3a1aueii;

HCIIOJBb30BATh B

- BJIAJETh CHCTEMOH 3HAHMK O METOJAaX HAYYHOTO MO3HAHUS
SIBJ'ICHI/Iﬁ HpHpOI[I)I, I/ICHOJ’IBSY@MLIX B C€CTCCTBCHHBIX HaYKaX 158
YMCHI/ISIMI/I HpI/IMeHﬂTI) 9T 3HAHHUA HpI/I 3KCH€pI/IMeHTaJII)HOM
HCCIEOOBAHNHA BEIIECTB M 1 OOBICHEHHI XHMHUUYECKHX
HMEIOIIUX MPUPOJE  MPAKTHICCKOM
JIeITeJIbHOCTH YeJIOBEKa 1 B OBCEIHEBHON KU3HH;

SIBJICHHH, MECTO B

OK 04. D¢ dexTuBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPAa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIAJICHHE y4eOHO-HCCIIeI0BAaTEIbCKOM,
MPOEKTHOM M COLIMATIBHOM AEATEIIBHOCTH;

OBjaaaenue YHUBEPCATBbHBIMU KOMMYHUKATUBHBIMUA

HaBBIKaMU

ACHCTBUAMU:

0) coBMecTHasl 1eSITeJIbHOCTbD:

- NIOHMMaTh U HCIOJIb30BaTh IMPEUMYILECTBA KOMAaHIHOM M
UHAUBUYyaIbHON paboOThI;

- IIPUHUMATh LEIn COBMECTHOM
OpraHW30BBIBATH M KOOPAWUHUPOBATh JEHCTBUS IO €€
JOCTIDKEHUIO: COCTaBJISATh IJIaH JEHCTBUH, paclpeneniTh

pOJIM C YYETOM MHEHUH y4aCTHHUKOB OOCYXIaTh Pe3yJIbTaThl

JIeSITCIIbHOCTH,

COBMECTHOM paboTBhI;
- KOOpAMHUPOBATL W  BBIIIOJHATH pa60Ty B YCJIOBHUAX
peanpHoro, BUPTYaJIbHOI'O 5 KOMOMHUPOBaHHOTO
B3aMMOJICHCTBHS;

- OCYHIECTBJIATHh IMO3UTUBHOE CTpaTernyeckoe IOBEACHUE B
Pa3INIHBIX CUTyalusix,

IPOABJIATH TBOPYECTBO n

BOOOpakeHue, ObITh MHUITUATUBHBIM

- YMETh IUIAHUPOBATh U BBINOJIHATE XUMUYECKUN DKCIEPUMEHT
(mpeBpallleHUss OpPraHUYECKHX BEIIECTB IMPH HArpeBaHHH,
MIOJIyYEHUE ATUIIEHA M U3YYEHUE €r0 CBOMCTB, Kau€CTBEHHBIC
peakuuu Ha YKCYCHYIO
neHaTypanusi OeJKOB TIPH HarpeBaHWH, IIBETHBIC pPEaKIUU

aJbACTHUIIBI, Kpaxma, KHCJIOTY;
OeNKOB; MPOBOAUTH PEaKIMW HOHHOTO OOMEHa, OMpeIesiTh
Cpelly BOJIHBIX pAaCTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha CylbdaT-,
KapOOHaT- M XJIOPUI-aHHOHBI, HA KAaTHOH aMMOHHS; peIIaTh
AKCIIEPUMEHTAIbHBIE "Metamiel" "

3aga4un 10 TEMaM

"Hemeramnpl") B COOTBETCTBUM C MpaBUIaMH  TEXHHUKHU
0€30I1acCHOCTH IpU 0OpallleHUH C BELIeCTBaMH U J1ab0paTOPHBIM
000py/ZIOBaHUEM; TIPENCTABIATH  PE3YNbTATHI

JKCIIepUMeHTa B (opMe 3aliCu YpaBHEHUIl COOTBETCTBYIOIIMX

XUMHNYCCKOT'O

peakuuii u  (OPMYNIHPOBATH BBIBOJABI HAa OCHOBE JTHUX
pe3yIbTaTOB;
-yMETh  CAMOCTOSITEJIbHO  IUIAHUPOBaTb U IPOBOJUTH

XUMHAYECKHAM OKCIICPUMCHT (nonyquI/Ie U H3YUYCHHUC CBOMCTB

HEOPraHWYECKUX M OpPraHMYECKHUX BEIIECTB, KayeCTBEHHbIE
peaxnuu YTJI€BOJOPOOB pa3Iu4YHbIX KJIaCCOB U
KHCIIOPOJICOACPKAILMX ~ OPraHMYECKHX  BEILECTB, pELICHUE
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OBnanenne
ACHCTBUAMU:
I') IPUHATHE Ce0HA M APYTUX JKOeil:

YHuBEpCaAJIbHBIMHA PEryjasaTUBHBIMHU

- NPUHUMATh MOTHBBI M apPryMEHTHl JPYTHUX JIIOJEH NpH
aHaJIN3€ Pe3yJbTaTOB 1EATEIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYTHX JIOACH Ha OMIMOKH;
- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MU C TIO3ULIUHN IPYTOTro
YEJI0BEKa;

AKCIIEPUMEHTAIBHBIX 3aa4 110 PAaCIO3HABAHUIO HEOPTaHUYECKHUX
Y OPTaHUYECKUX BEIECTB) C COOIIOACHUEM MPaBHII OE€30MIaCHOTO
oOpallleHusi ¢ BellecTBaMU M J1a00paTOpHBIM OO0OpPYJAOBaHUEM,
dbopMynupoBaTh 1M MCCIEOBaHMS, MPEIOCTaBIATH B
pa3nuuHoil opMe pe3ysIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U
OLIEHHBATh UX JJOCTOBEPHOCTH;

OK 07.
CopelicTBOBATH
COXPaHEHHIO
OKpYKarolleil cpeasl,
pecypcocOepekeHHIo,
IPUMEHSTH 3HaHUS 00
W3MEHEHUHU KIUMaTa,
MPUHLIUIIBI
OEpEIKITMBOTO
MIPOM3BO/ICTRBA,

3P PEeKTHBHO
JIEVCTBOBATH B
Ype3BhIYANHBIX
CUTYaLHUsAX

B 06.1acTH 3K0/10THY€CKOT0 BOCITUTAHUSA

- c(OpMUPOBAHHOCTH IKOJOTUYECKOW KYJIBTYPbhl, TOHUMaHUE
BIUSHUS  COLMAJbHO-3KOHOMMUYECKMX  IPOILIECCOB  HA
COCTOSIHME€ TPUPOJHOM M COIMAJIBbHOW Cpellbl, OCO3HAaHHE
rJ100aJIFHOTO XapaKTepa HKOJIOTHYECKUX TIPOOIIeM;

- IJJAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUN B OKpPYXKaIOLIEH
cCpele Ha OCHOBE 3HAHHUs IleJiell yCTOWYMBOIO pPa3BUTHUSA
YeJI0BEYECTBA;

AKTUBHOE  HEINpUATHE  JICUCTBUH, MNPUHOCIIIMX  BpPEJ]
OKpYKarolleu cpee;

- YMEHHUE MPOTHO3UPOBATH HEOIATONPUATHBIC YKOJIOTHUSCKHE
MOCJIE/ICTBHS MPEANPUHUMAEMbIX JEUCTBUI, MPEeIOTBPAIIATh
uX;

- pacuIMpeHHE OmbITa  JIESITEIIBHOCTH  JKOJOTMYECKOU
HaIPaBJIEHHOCTH;

- OBJIaICHHUC HAaBbIKaMH y‘le6HO—PICCJ'IG,Z[OBaTeJ'IBCKOfI, HpOeKTHOﬁ n

COLMAILHOM JE€ITENLHOCTH,

- cOpMHUPOBATH MPECTABICHUS: O XUMUIECKON COCTABIISIOIICH
€CTECTBEHHOHAY4YHOW KapTUHBI MUpPA, POIM XUMUU B IIO3HAHUU
SBIIGHUN TIPUPOABI, B (DOPMHUPOBAHUH MBILIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAJIBHONH TPaMOTHOCTH, HEOOXOIUMOI
JUTSL
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO W MPUPOTHOU
cpene;

- yMeTh COOMIOaTh TMpaBWJIa IKOJIOTUYECKU IIeIeCO00Pa3HOro
MOBEJCHUA B OBITY W TPYIOBOM JESATEIBHOCTH B IEJAX

peICHNA MPAKTUYCCKUX 3aJa4 u 9KOJIOTHYCCKH

COXpPAHEHHs1 CBOErO0 3I0pOBbI H OKpYKAKOLIEH NPUPOAHOU
Cpensl; BO3JCHUCTBUS HA
OpraHu3Mbl  OIPEICIICHHBIX [IOHUMas
IIOKa3aTess NpeAesIbHOM TOMYCTUMON KOHLEHTPALluN;

- YMeThb MpPOTHO3UPOBaTh, AHAIU3UPOBATH M OLECHUBATh C

YUYUTBIBATH  OIIACHOCTH KHBBIC

BCIICCTB, CMBICJI

MO3HUI[UN SKOJIOTHYECKON O€30MaCHOCTH IMOCIIENICTBUS OBITOBOI
U TIPOU3BOJACTBEHHOW JEATEIBHOCTH 4YEJIOBEKA, CBSI3aHHOM C
Hepepa60TK0171 BCIICCTB, UCIIOJIb30BAaTh HOJIy‘-IeHHBIC 3HAHUA OJIA
MPUHATHS TPAMOTHBIX pEIICHWH TmpoljeM B
CBSI3aHHBIX C XHMHUEH;

CUTyalusx,

- YMCTb OCO3HaBaTb OITACHOCTH BO3I[CI710TBH$I Ha JKHBBIC

OpraHnu3MbI OIMPCACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
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[IOKa3aTelsl IPENEIbHOM  JOIMYyCTMMOM  KOHILICHTPALlMHM, W
NOSCHAT,  HA  TpUMepax  CIOCOObl  YMEHBIIEHUS U
IIPEIOTBPALLEHUS] MX BpPEJHOIO BO3ACHCTBHUA Ha OpraHu3M
YeIJI0BEKA.

IIK 2.5.
Ocy1ecTBIsATh
MIPUTOTOBJICHUE,
TBOPYECKOE
odopmIIeHHE U
MOATOTOBKY K
peanu3anum
ropsiaux OJIr0.1 13
SIUII, TBOPOTA, ChIPA,
MYKH CJIO’KHOTO
ACCOPTUMEHTA C
y4ETOM
noTpeOHOoCTEH
Pa3IUYHBIX
KAaTeropuii
noTpeOuTenei, BUI0B
u popm
00CITyKUBaHUS.

IIK 4.4.
Ocy1ecTBIATh
MIPUTOTOBJICHUE,
TBOPYECKOE
odopMIICHHE U
MOJITOTOBKY K
peanu3anuu
XOJIOJHBIX HAITUTKOB
CJIO’)KHOTO
ACCOPTUMEHTA C
Y4ETOM
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noTpeOHoCTEH
pa3IMYHBIX
KAaTeropui
notrpedureneii, BUI0B
u popm
00CITyKUBaHUS.

[IK 5.5.
Ocy1ecTBIATh
MIPUTOTOBJICHUE,
TBOpYECKOE
odopmIieHHE,
MOJITOTOBKY K
peanuzanuu
MUPOKHBIX U TOPTOB
CJI0KHOTO
ACCOPTHUMEHTA C
y4eTOM
noTpebHOCTEH
pa3IMYHBIX
KaTeropui
norpedureneii, BUI0B
u popMm

00CITy )KMBaHUS

16




2. CTpyKTypa u cojep:kaHue 0011e00pa3oBaTeJbHOH TUCHMILIHHBI « XMMUD)

2.1. O6beM qUCHUIIMHBI U BU/IbI Y4eOHOH padoThI

Bun yueoHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeJIbHON MPOrPAMMBbI 1M CHUTLTHHBI 144
B T.4.

OcHoBHOe coiep:KaHue 102
BT. U..

TEOpEeTUYECKOe 00yUIeHHE 42
[IPAKTUYECKUE 3aHATHS 42
B T.4Y. KOHTPOJIbHBIE paOOTHI 10
nabopaTOpHbIE 3aHATUSL 18
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COAEePKAHME (COMEPsKaHUe 0
MPUKJIAJTHOT0 MO1YJIf)

BT. U..

TeopeTHYecKoe 00yUYeHne 8
MPAKTUYECKUE 3aHATUS 22
nabopaTopHbIE 3aHATHS 12
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 6
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2.2. TemaTUuyeCKUI NNaH U coaeprKaHne AUCLUNAUHDI

HaumenoBanme Conep:kanue y4eOHOro Mmarepuasa (0CHOBHOE M MPO(eccCHOHATILHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aeioB U TeM JabopaTopHble U NPAKTHYECKUEe 3aHATHS, IPUKJIATHON MOAYJ/Ib YacoB | KOMIIeTeHIMH
1 2 3 4
OcHoOBHOe coep:KaHue 102
Paznen 1. OcHOBBI CTPOEHHUS BelIeCTBA 8
Tema 1.1. OcHoBHoOeE coepxaHue 6 OK 01
Crpoenue TeopeTnueckoe o0y4eHue 4
aTOMOB CoBpeMeHHast MOJIENIb CTPOCHHUS aToMa. DJIEKTpOoHHAs KoHpurypanus atoma. Knaccupukaus XuMHUECKuX
XUMHUICCKUX 3JIEMEHTOB (S-, p-, d-31eMenThl). BaneHTHbie 31eKTpoHbl. BaneHTHOCTh. DNeKTpOHHAas PUPOJIa XUMUYECKOM
JJICMCHTOB H CBSI3H. DIIEKTPOOTpULIATEIbHOCTL. KoBaneHTHast CBsI3b, €€ pa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHuUs 4
npuponaa (oOMeHHBIN U JOHOPHO-aKIenTOpHEIN). MoHHas cBsi3b. MeTamumdeckas CBs3b. BogopoiHast CBs3b.
XUMHYCCKOM MexMOIIeKyIIIpHBIE B3aMMOICUCTBHSL.
CBsA3U N3oTombl, 0CHOBHOE M BO30YKIIEHHOE COCTOSIHUE aTOMa, THOPHUIN3alUs AaTOMHBIX OpOUTAICH.
IIpakTH4eckune 3aHATHSA 2
I13Nel. Pemienne mpakTHYECKHUX 3a1aHUI HAa COCTaBJIEHUE ANEKTPOHHO-Tpaduieckux GopMys1 3JIeMeHTOB 1—
4 nepuoaoB.
Pemenue 3agannii Ha KCIIOJIL30BAHUE XUMUYECKON CUMBOJIMKY U Ha3BAHUM COEMHEHHI IO HOMEHKIIATYpe 5
MEX1yHapOJHOIO COH03a TEOPETUUECKON U MPUKIAHON XUMUU U TPUBUAJIbHBIX HAa3BAaHUH JIJIS1 COCTaBICHMUS
XUMHAYECKHX (OPMYIT IBYXaTOMHBIX COCTUHEHUH (OKCHIOB, CYb(UI0B, THAPUIOB H T.II.) U APYTUX
HEOPraHMYECKUX COEIUHEHUN OTIEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHoOe coepxaHue 2 OK 01
ITepnonnyeckuii | TeopeTnyeckoe odyueHHe OK 02
3aKoH ¥ Tabmnna | IpakTHYecKue 3aHATHS 2
A.N. Menneneesa (113 N2 Tlepuoaudeckas cucTeMa XuMIueckux snementos .M. Menneneesa. ®u3ndecKkuii CMBICT
Ilepuognueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUECKHX 3JIEMEHTOB,
00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOT'0 3JIEMEHTA B 5

[Tepuonuueckoit cucreme. MupoBo33peHdeckoe U HayuHoe 3HaueHue [lepuonnueckoro 3akona J[.1.
Mengaeneesa. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.
Petrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUN HA XapaKTEPU3ALUI0 XUMUUECKIX

18




37eMeHTOB «MeTannuiyeckue / HeMeTasIn4ecKie CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTD U CPOACTBO K
AJIEKTPOHY XMMHUYECKUX IJIEMEHTOB B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHUEM U TIOJIOKEHUEM B
MEPUOINYECKON CUCTEME XUMUYECKUX 3i1eMeHTOB [[.11. MeHneneeBay.

Pa3znen 2. Xumuueckne peakuuu

12

Tema 2.1. Tunel
XUMHYECKUX
peaxkuui

OcHoBHOe conep:kanue

TeopeaneCKoe oﬁyqe}me

Knaccudukanus v TUIIBI XUMHYECKUX PEAKIUi C y9acTHeM HEeOpraHMYeCKuX BemiecTB. KonmnyecTBeHHbIE
OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XUMUHU U PACUEThI IO YPABHEHUSIM XUMHUECKUX
peakuuii. MoJb Kak eIMHUIIAa KOJIMYeCTBa BellecTBa. MosipHas Macca. 3aKOHbI COXPAaHEHHUS MacChl U
sHepruu. 3akoH ABoraapo. MoJsipHbIil 00beM Ta30B. OTHOCHUTENIbHAS TNIOTHOCTH Ta30B.

Peakiun koMIiekcooOpa3oBaHusi ¢ y4acTHEM HEOPTAHMYECKUX BEIIECTB (Ha MPUMEpE THIPOKCOKOMITIIEKCOB
[IMHKA U aJIFIOMUHHUSA).

IIpakTHYecKue 3aHATHA

I13 Ne3. CocraBiieHue ypaBHEHUH peakiMii COeJUHEHNUS, pa3IoKeHus, 3aMelleHNs, 0OMeHa. Y paBHEHUS
peaxiuii TOpeHusl, HOHHOIo 0OMEHa, OKUCIICHUSI-BOCCTAHOBIICHUS.

PacueT KoMMUeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuet
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEaKIIMHU COEITMHEHUS, €CIIU OJTHO U3 BEILECTB 1aHO B U30BITKE
W/WIIN COACPXKUT puMecH. PacdeT MaccoBoil nian 00 beMHOM 10JIM BBIXOA MTPOAYKTA PEAKIIH COSTUHEHUS
OT TEOPETUYECKH BO3MOXKHOT0. PacueT 00beMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00beM, KOTUUECTBO
BEIIIECTBA) NMPOJYKTA PEAKLUH, €CJIM OJJHO U3 BEILECTB JaHO B BUJI€ PACTBOPA C ONpPEeIeHHOW MacCOBOH
JI0JIEN pPaCTBOPEHHOIO BEILECTBA.

[13 Ned4. YpaBHeHus okucieHusi-BoccranoByieHus. CreneHb okuciaeHusi. OKUCIUTEIb U BOCCTAHOBUTENb.
OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IIPUPOJIE, TPOU3BOJACTBEHHBIX MPOLIECCAX U
KU3HEAEATEIIBHOCTH OpraHnu3MoB. OKUCINTEIBHO-BOCCTAHOBUTEIIBHBIN NTOTEHIMAN cpelibl. CocTaBleHHUE U
ypaBHUBAHHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA METOI0M 3JIEKTPOHHOTO OanaHca. TunuyHble
HEOPraHU4eCKHUe OKUCIUTENN U BOCCTAHOBUTEIH. DJIEKTPOJIN3 PACTBOPOB U PacIJIaBOB COJIEH.

OK 01

Tema 2.2.
DIIEKTPOTUTHYECKA
s IUCCOLHALIAS 1
HMOHHBIN 00OMEH

OcHoOBHOe coiep:KaHue

TeopeTW{eCKoe oﬁyqe}me

Teopus snexkrponutuueckoil aucconuanuu. Peakumum noHHOro obomena. CocTaBlieHHE peakIMid HOHHOTO
oOMeHa IyTeM COCTABIICHHSI UX MOJIHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUII.

OK 01
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IMuaponus coneld. 3Ha4YeHHE TUAPOTN3a B OMOJIOTHIECKUX OOMEHHBIX mporieccax. [I[puMenenne ruapoansa B

MIPOMBIIUICHHOCTH.
JlaGopaTopHble 3aHATUSA 2
JIP Nel. JlabopatopHast pabota «Peakmuu rugponuzay.
HccnenoBanue cpeasl paCTBOPOB COJEH, 00pa30BaHHBIX CHIIBHBIMH M CIIA0BIMU MIPOTOJIUTAMU, U UX pEaKIUN 2
C pacTBOpaMu Iienour U kapOoHara HaTpus. CocTaBlieHHE PeaKIHii THAPOIIN3a COEH.
KonTpoabsHnas
Crpoenue BeniecTBa 1 XUMUYECKUE PEaKIInU. 2
padora 1
Pa3znen 3. CTpoeHue U CBOIiCTBAa HEOPTAaHUYECKHX BelleCTB 24
Tema 3.1. OcHoBHoOE coepxaHue 6 OK 01
Knaccuduxauus, | Teopermueckoe odyuenue 2 OK 02
HOMEHKJIATypa U ([IpegmeT HeOpraHMUECKOM XxuMuu. Bzaumocss3p Heopranuueckux Bemniects. Kimaccuduxanms
CTpOCHHE HeopraHuueckux BemiecTs. [IpocTeie u crnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI,
HEOPraHH4YCCKUX | ryapOKCUABI, KUCIOTHI, coyin). HoMeHkaTypa n Ha3BaHHWE HEOPTaHUYECKUX BEIIECTB UCXOIS U3 UX
BCILICCTB XUMUYECKON (HOPMYJITBI HJIM COCTaBICHUE XUMHYECKOW (POPMYITBI HCXO/IsI M3 HA3BaHUS BEIIECTBA MO
MEKIyHApOJHON WM TPUBUAIBHOW HOMEHKIIATYPE.
MexmonekysipHble B3aumoaecTsusi. KpucramioruapaTtel. ArperatHble COCTOSIHUSI BEIIECTBA. 2
Kpucrannuueckue u amopdubie BemecTBa. TUITBI KPUCTATNIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJISIpHas,
MOHHAsI, MeTaJIn4yeckasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUTMYECKON
pemetku. [IpuarHBI MHOTOOOpA3Ms BEIIECTB.
CoBpeMEHHBIE TIPEACTABICHUS O CTPOCHHHM TBEPHABIX, J>KHIKHX ¥ Ta3000pa3HbIX BemecTB. JKumakue
KpUCTAJUIBL.
IIpakTHYecKkue 3aHATHA 4
I13 Ne5. Pemenue 3amad Ha pacueT MacCOBOM JIONMHM (MacChl) XHMHUYECKOTO 3JIEMEHTa (COSAWHEHUS) B
MOJICKYJIE (CMECH).
Pemenune mnpakTtuyeckux 3alaHuil N0 KiIaccu(UKAlMM, HOMEHKIAType MU XUMHUYECKUM (opMmyliaM
HEOPraHMYECKHUX BEIIECTB Pa3JIMYHBIX KIIACCOB (HA3BIBATH M COCTABIATH (OPMYIIBI XMMHUYECKHX BEIICCTB, 4

OIIpEAEIIATh IPUHAJIEKHOCTD K KIIACCy).
HcTtouHnku xuMmuyeckod HHpopManuu (HaydyHas M ydueOHO-HayyHas JUTepaTypa, CpeICTBa MacCOBOM
uHpopmauuu, cetb MuHrepHer u npyrue). llouck wuHpopmanuu 1O Ha3BaHUAM, HIEHTH(UKATOpaM,
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CTPYKTYpHBIM (hopmyam.

Tema 3.2. ®uznko-| OCHOBHOe coep:KaHue 12 OK 01
XUMUYECKHE TeopeTnueckoe o0y4eHue 6 OK 02
CBONCTBA Mertamiel. O0mue ¢u3nuyeckue W XUMHYECKHE CBOMCTBa MeTaiioB. CrocoObl MOJTy4deHHs. 3HaYeHUE
HCOPraHWYCCKUX  |MeTa/uIOB U HEMETAJUIOB B NPUPOAE U JKU3HEAEATEIBbHOCTH YEJIOBEKA U OpraHu3MoB. Koppo3us MeTaios: 2
BCIICCTB BHJIBI KOPPO3HH, CITOCOOBI 3aIIUTHI METAJJIOB OT KOPPO3HH.

Hemertanner. O0mue ¢puzndeckue u XUMHIECKUE CBOMCTBA HEMETAJIOB. THIHMYHBIE CBOMCTBA MeTa/lIoB [Y—

YII rpynn. Knaccudukanuss ¥ HOMEHKIATypa COEOUHEHHMH HeMmeTaiioB. KpyroBopoTbl OMOTeHHBIX 2

3JIEMEHTOB B IIPUPOJE.

XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB (OKCHI0B, THAPOKCUIOB, KUCIIOT,

coJiel U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB IIPOCTHIX BEIIECTB, BOJAOPOAHBIX COEAUHEHUH, 2

BBICIINX OKCHUJIOB U THAPOKCHUJIOB.

IIpakTHyeckue 3aHATHS 4

I13 Ne6. CocTaBneHre ypaBHEHU XUMHUUYECKUX PEAKIMM ¢ yYaCTUEM MPOCTHIX U CIOKHBIX HEOPTraHHMYECKUX

BEIIECTB: OKCUJIOB METAJIJIOB, HEMETAJUIOB U aM(pOTEPHBIX JE€MEHTOB; HEOPraHWYECKUX KUCIOT, OCHOBaHUMN

1 aM(OTEPHBIX THAPOKCHIOB, HEOPraHMUYECKUX COJIEH, XapaKTEPH3YIOIINX UX CBOKUCTBA. 4

PereHne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOMCTBA U IOIYYEHUE HEOPTaHUUECKUX

BEILECTB.

JlaGopaTopHble 3aHATHSA 2

JIP Ne2. JIabopaTopHas pabota «CBOMCTBa METAINIOB U HEMETAJUIOBY.

HccnenoBanne  u3MueckMXx M XMMHUYECKMX  CBOMCTB  MeETalIoOB U HeMeTalsioB.  Pemienue )

JKCIEPUMEHTAIBHBIX 3a/Jad [0 CBOMCTBAM XHMMHMYECKHMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, II0

PAaCIIO3HABAHUIO U ITOJIYYEHUIO COCAMHEHUN METAJLUIOB U HEMETAJUIOB.
Tema 3.3. OcHoBHoOe coepxaHue 4 OK 01
[TpomsBoacTBo Teopernueckoe o0yueHue 2 OK 02
HCOPraHMYECKUX  (OOue MpeJCTaBIeHUs] O MPOMBIIUIEHHBIX CIIOCO0aX IMOMy4YEeHUS XUMHUYECKHUX BEILIECTB (Ha mpumepe
BCIICCTB. MMPOM3BOJICTBA aMMHAKa, CEPHOU KHCIIOTHI).
3HadYeHHE U Uepnas u nBetHas Mmeramryprus. [IpakThueckoe NPUMEHEHHE JJIEKTPOJM3a Ul IOJYyYECHMS IIEJIOYHBIX, 2

IpUMEHEHHE B
OBITY U Ha

I1€JIOYHO3EMETIbHBIX METAJUIOB U altoMUHUA. CTEKII0 U CUIIMKATHAsI IPOMBIIIIJIEHHOCTb.
[Ipobnema 0TX0/10B ¥ TOOOYHBIX TPOAYKTOB.
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IIPOU3BOJICTBE IIpakTHYeckue 3aHATHS 2
I13 Ne7. Pemenue npakTHMKO-OPUEHTUPOBAHHBIX 33JaHMA O POJIM HEOPraHWYECKOW XUMHUHM B Pa3BUTHUU
MEJUIMHBI, CO3AAHUHM HOBBIX MaTepHasioB (B CTPOUTENIBCTBE U JIp. OTPACAX HPOMBIIIIEHHOCTH), HOBBIX )
UCTOYHUKOB JHEPruu (aJbTepHATHBHBIE HCTOYHMKH OSHEPrHUHM) B pEIIEHHUH MPOOJIeM HKOJIOTHYECKOH,
HHEPreTUYeCKON U NUILEBONW OE30IaCHOCTH.
KonTpoasHnas .
CBolicTBa HEOPTraHUYECKUX BEILIECTB. 2
padora 2
Pa3znen 4. CTpoeHue U CBOIiCTBAa OPraHMYEeCKUX BelIeCTB 28
Tema 4.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccuduxauus, | Teopermueckoe odyuenue 2
CTPOCHHE H IIpenmer opranndyeckoi XuMuu. B3auMOCB3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
HOMCHKJIaTypa XUMUYECKOE CTPOCHUE KAK MOPSAAOK COEAMHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH. OCHOBHBIE
OpraHn4eCcKux MOJIOKEHUSI TEOPHUM XHMMHUYECKOTO CTPOEHHUs OpraHnyeckux coenanHeHuil A.M. Bbyrtneposa. YriepoaHslil
BCIIECTB CKEJIET OpraHMYeCKON MOJIeKyJabl. MOoJNeKyIsipHble U CTPYKTypHble (pa3BEpHYTblE, COKpAaIllEHHBIE) )
XUMHUYECKHE (OopMyJibl. 3aBUCUMOCTb CBOWCTB BEILECTB OT XMMHMUYECKOIO CTpOeHHUs Moiiekyid. M3omepus u
U30Mepbl (CTPYKTYypHasi, reoMeTpuieckast (Huc-TpaHc-uzomepusi). KpatHocTh XMMHUUECKOH CBS3H.
[lonatue o QyHkumoHanbHOM rpymnmne. IlpuHnunel kiaaccuUKaUM OPraHUYECKUX COEJUHEHUH.
MexnyHapoaHas HOMEHK/IATYPa U IPUHLUIIBI HOMEHKIATYPbl OPraHUYECKUX COEAMHEHUN.
IIpakTnyeckue 3aHATHS 2
I13 Ne8. HomeHkmaTypa opraHH4eCKUX COCIMHEHHH OTIEIbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIIICHHBIC H
apoMaTUYECKHE YIJIEBOAOPObl, CHUPTHI, (PEHOJBI, ANbIETHJbl, KETOHBI, KapOOHOBBIE KHCIOTBHI U Ap.)
CocraBieHue MONHBIX U COKPAILICHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKHX BEUIECTB OTAEIBHBIX KJIACCOB, 2
UCHONb3ysd MX Ha3BaHMA IO CHCTeMaTHdeckod HoMeHknatype. Pacuersl mnpocreiimeit  (Gopmyiibl
OpPraHU4ECKOH MOJIEKYJIbI, UCXOJIs U3 DJIEMEHTHOI0 cocTana (B %).
Tema 4.2. OcHOBHOe co/lep:KaHue 14 OK 01
CgoiicTsa TeopeTuyeckoe 06yuenue 10 OK 02
OPTAHHHACCKHX DH3MKO-XMMUYECKHE  CBOWCTBA  OPTaHMYECKMX COCIMHEHMH  OTHEIBHBIX  KJIAcCOB  (OCOOEHHOCTH
COEIMHEHUN

KJacCU(pUKAMU W HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHUECKHH pAx M oOmmias ¢Gopmyna; H30MEpHUs;
¢u3nyeckne CBOWCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI OTYYEHNUS):
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— TpelenbHble yINIEBOXOPOAbl. ['OpeHme MeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHHMKOB TEIUIa B
MIPOMBIIIIEHHOCTH U ObITy. CBOICTBA MPUPOIAHBIX YIJIEBOAOPOJOB, HAXOXKACHUE B MPUPOJIE U MPUMEHEHHE
aJIKaHOB;

— HCHPCACIBbHBIC U apOMATUUCCKHUEC YIJICBOOOPOIbI. HOJ’II/IMCpI/BaI_II/I}I OTUJICHA KAaK OCHOBHOC HAIIPABJICHUC
€ro HCIOJb30BaHMHA. FOpeHI/IC AllCTUWJIICHA KaK MCTOYHUK BBICOKOTCMIICPATYPHOI'0 INIAMCHHU JIA CBApPKU U
PE3KHU MCTAJIJIOB;

— KHCIIOPOJCOAEpkKAIIUEe COSAUHEHUs (CIUPTBl M MPOCThie A(PUpbl, (PEHONBI, anbIeTHUAbl W KETOHBI,
KapOOHOBBIE KHCIIOTBI UM WX TNPOU3BOAHBIC). [IpakTHUeckoe NPUMEHEHHE ATWICHTIUKOJS, TIUIEpPUHA,
¢denona. [Ipumenenue ¢GopManbaeruia, ameraabJeruaa, YKCYCHOW KHCIOTh. MBUIa KakK COJIM BBICIIHX
KapOOHOBBIX KUCIOT. MOIOIINE CBOWCTBA MbLIA;

— a30TcoepkKaIie COSTUHEHUS (aMUHBI U AaMUHOKHUCIIOTHI, OCTIKN).

Knaccudpukanus u  0OCOOCHHOCTHM OpraHMYECKMX peakuui. PeakuuonHwsle 1eHTpbl. Pamukambl
[TepBoHavanbHBIC MOHATHS O THIAX U MEXaHU3MaX OPTAaHMYECKUX PEaKITHil.

IIpakTnyeckue 3aHATHS

[13 Ne9. Pemenue nenodex npeBpalieHuii HA TEHETUYECKYIO CBSI3b MEXK/y KJIACCAMU OPTraHUYECKHUX
COEIMHEHUH C COCTABICHUEM HAa3BaHWW OPraHUYECKUX COCIMHEHUM 0 TPUBUAIBHOW MIIM MEXKIYHAPOAHOU
CUCTEMAaTUYECKOW HOMEHKJIaType. Pelenne pacueTHbIX 3a1a4 110 YPaBHEHUSAM PEAKLUMN C y4aCTUEM
OpPraHMYECKHX BEILECTB.

JlaGopaTopHble 3aHATHSA

JIP Ne3. JIabopaTopHas pabota «IlomydueHue 3THIICHa U U3yYEHUE €TI0 CBOWCTBY.

[TomydeHue aTUIeHa U3 3TaHOJA B 1a0OPAaTOPUH U U3YUEHHE ero (PU3NUECKUX U XUMUYECKUX CBOMCTB.
CocraBiieHue peakifii MpUCOeAMHEHUS U OKUCIICHUSI HA TPUMEPE dTUJICHA. PerieHne pacueTHbIX 3a/1a4 ¢
WCIOJIb30BAHUEM IUIOTHOCTH Ta30B 110 BOAOPOAY U BO3IYXY.

Tema 4.3.
Opranunueckue
BEILIECTBA B
JKU3ZHEIESITENBHOCT
Y YEJIOBEKa.
[IpousBoncTBo u
MpUMEHEHUE

OcHoBHOe conep:kanue

TeopeTnueckoe o0y4eHue

buooprannueckue coequnenus. [Ipumenenne u 6uonorudeckas poib yrieBogoB. OKHUCIEHNE YIIEBOJOB —
HCTOYHUK SHEPIHH KHUBBIX OpraHu3mMoB. O01acTu NpuMeHEeHNs: aMUHOKUCIIOT. [IpeBpatienust 6enkoB nuiu
B opranuszme. buonoruueckue ¢ynkuun 6enkoB. buonornueckue ¢yHkuuu xupoB. Posb opraHmueckoin
XMMHU B PEIICHUH MPOOJIEM MHUIIEBON 0€30MacHOCTH.

HyxiienHoBbIe KUCIOTHI: cocTaB U cTpoeHue. CTpoeHue HykiaeoTu10B. CoctaB HykienHOBbIX KucioT (JJHK,

OK 01
OK 02
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OPraHU4YeCKUX PHK). Ponib HyK/1€MHOBBIX KHUCJIOT B KH3HEACSATEIIbHOCTH OPraHU3MOB.
BEILECTB B
IIPOMBIIICHHOCTH
[Tpon3BOJICTBO OpraHMYECKUX BEIIECTB: NMPOU3BOACTBO METaHOINA, nepepadorka HedTH. [lonmmdTHieH Kak
KPYITHOTOHHQ)KHBIM IPOAYKT XHMHUYECKOro ImpousBoicTBa. IIpumenenue stuieHa. IIpomsBonactso u
IIPUMEHEHHE Kay41yKa U PE3UHBL.
CuHTeTHYECKHE U HUCKYCCTBEHHBbIE BOJIOKHA, MX CTpOEHHE, CBOMCTBa. I[IpakThyeckoe HCIIOIb30BAHUE
BOJIOKOH. CHHTETUYECKUE TUIEHKH: M30JIALHUS JUIsl IPOBOJOB, MEMOpPAHbI JJIsi ONPECHEHUS BOJIbI, 3alllUTHBIE 2
IUIGHKA JJI1 aBTOMOOWJICH, IIacThIpu, XHPYprudeckue NOBA3KM. HOBBIE TEXHOJOTMM JalbHEHIIero
COBEPILECHCTBOBAHUS MTOJIMMEPHBIX MAaTEPUAIIOB.
Posnb oprannueckoil XMMHUN B peIIeHuH po0IieM SHEPreTHUeCKoi 6€30MacHOCTH, B pa3BUTHH MEAULIUHBI,
CO3/1aHUU HOBBIX MaTE€pPHaJIOB, HOBBIX UCTOYHUKOB SHEPIHH (aNbTEPHATUBHBIE HICTOYHUKH SHEPTUH).
IIpakTHYeckue 3aHATHSA 2
I13 Nel0. Pemenne npakTUKO-OpUEHTUPOBAHHBIX 3aJJaHUH 110 COCTABJICHUIO XUMUYECKUX PEaKLui,
OTpaKaAIOIINX XUMUYECKYI0 AKTUBHOCTh OPIraHMUYECKUX COEAMHEHHUN B Pa3IMUHBIX cpefax (IpUpOIHBIX, 2
OMOJOTUYECKNX, TEXHOTEHHBIX ).
KonTpoabHnasn .
CrpyKTypa 1 CBOIICTBa OPraHUYECKUX BELIECTB. 2
padora 3
Pa3znen 5. KuneTnyeckue u TepMOJAMHAMMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUA XMMUYECKUX PeaKkIuii 12
Tema 5.1. OcHoOBHOe coep:KaHue 4 OK 01
Kunernueckue Teoperuueckoe o0yyenue 2 OK 02
3aKOHOMEPHOCTH | Xymuueckue peakuuu. Kiaccupukanus XMMHUYECKHX peakuuil: mo (a3zoBoMy COCTaBy (TOMOTCHHBIE H
HPOTEKaHNA reTepOreHHbIe), 0 UCTIOIB30BAHUIO KaTanu3aTopa (KaTaTuTHUECKHE U HEKATATUTUYECKUE).
XHMHICCKHX CKOpOCTh peaklliu, €€ 3aBUCUMOCTh OT PAa3JIMYHbIX (PAKTOPOB: MPHUPOJBI PEarupyroux BelEeCTB,
peakiui KOHIEHTpALlMU pearupyomux BelecTB, TeMieparypbl (mpaBuio Baut-I'odda), miomanu peaknuoHHOMN 2
ITOBEPXHOCTH, HATMYM KaTanu3aropa. Poib kaTaan3atopoB B IPUPOJIE U MPOMBIIIIIEHHOM IPOU3BOJICTBE.
OHeprus axkTHBallMM. AKTUBHPOBAaHHBIM KomIuiekc. Karanmzatopel M karanu3. Ponp KkaTtanu3aTopoB B
IIPUPOJIE U IIPOMBIILIEHHOM IIPOU3BOCTBE.
JlaGopaTopHble 3aHATHSA 2
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N3yueHne 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOM pPEaKIMHM OT KOHIIEHTPALlMH DPEArupyrolldX BEIIECTB H
TEMIIEPATYPHL.

JIP Ned. Jlabopatopnas pabora «OmnpeneneHue 3aBUCHUMOCTH CKOPOCTH PpEaKIHH OT TEeMIIEPAaTyphD».
HccnenoBanue 3aBUCHMOCTH CKOPOCTH PEAKIIMU OT TEMIIEpaTyphl. PacueT sHeprun akTMBaLUU peakium.
Perienne npakTUKO-OpUEHTUPOBAHHBIX 33JJaHUM Ha aHaiIu3 (PAKTOPOB, BIUSIONIMX HA U3MEHEHUE CKOPOCTH
XUMHYECKON PEaKIUu.

Tema 5.2. OcHoBHOE coepxaHue
Tepmonnnamuueck | TeopeTuueckoe oGydeHmne
ue Knaccudukanus XuMHUUecKux peakuuii: mo TermaoBomy 3ddexry (3K30TepMHUECKUe, YIHIOTEPMHUYECKHUE), 110
3aKOHOMEPHOCTH  oOpaTtumMocTu (0OpaTuMble U HeoOpaTuMble). TernoBeie 3¢ (HeKThl XUMHUUECKUX peakiuid. TepMoxumuyeckue
HPOTECKAHNA ypaBHeHUsA. OOpaTUMOCTh peakiuii. XMMHUECKOe PaBHOBECHE M €r0 CMEIEHUE MO/ JEHCTBHEM Pa3iINuHbIX
XUMHUYECKHUX (hakTOpOB (KOHIIEHTpAIUsl PEareHTOB WJIM IMPOAYKTOB PEaKIWH, AaBJICHUE, TeMIeparypa) I CO3/aHus
peaKIuii. ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMHUECKUX MPOIIECCOB.
PaBHoBecue [Tonsitrie 006 3HTANBIIUM U 3HTpONMU. DHeprus [ udoca. 3akon ['ecca u cinencreus u3 Hero. Ponb cMmemenus
XHMHICCKHX paBHOBECHS B TEXHOJIOTHYECKUX IIPOLIECCaX.
peakuuit IIpakTHYeckue 3aHATHA
I13 Nell. [punnun Jle [llatense. Bnusaue paznuunbix (pakTOpOB HA U3MEHEHHE PAaBHOBECHS XUMUYECKUX
peaKInid.
3aKoH JEHWCTBYIONIMX MacC U KOHCTaHTa XMMUYECKOTO0 paBHOBecus. PacyeTbl paBHOBECHBIX KOHLEHTpaLUid
pearupyromumx BemecTB U MPOIyKTOB peakiuii. PacueTs! TemoBoro s dexra peakiuu.
Pemrenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUi Ha npuMeHeHue npuHuuna Jle-Illarense mig HaxoxaeHUS
HAMpPaBIICHUsI CMEIICHHs] PAaBHOBECUSI XMMUYECKOM peakiuu U aHaiu3 (aKTOpoB, BIMSIONIMX HA CMEIICHHE
XUMHUYECKOIO PAaBHOBECHS.
JlaGopaTopHble 3aHITUSA
JIP Ne5. JlaGoparopHasi pabota «M3yueHue BIMSHUS PA3IMYHBIX (PAKTOPOB HA CMEHICHHUE XHUMHYECKOTO
PaBHOBECHSI».
HccnenoBanue BIUSHUSA U3MEHEHUS KOHLIEHTPALUU BEILECTB, PEAKLIUU CPENIbl U TEMIIEPATyphl HA CMEIICHUE
XMMHUYECKOro paBHOBecHs. CpaBHEHHE IOJIyYEHHBIX PE3YJIBTaTOB C TEOPETHUYECKH MPOTHO3ZUPYEMBIMH Ha
ocHoBe npuniuna Jle [latense.
KonTpoabHas CKOpOCTh XMMUYECKOUN peaKIMi U XUMUYECKOE paBHOBECHE.

OK 01
OK 02
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pabora 4

Pasnea 6. JducnepcHbie cUCTEMBI 10
Tema 6.1. OcHoBHoOe coepxxaHue 4 OK 01
JucnepcHele Teopernuyeckoe o0yyenue 2 OK 02
CHUCTCMBI H HucnepcHele cuctemsl. Kosmonanele cuctemsl. MIcTHHHBIE pacTBOpEI. OK 07
thakTopeI HX PactBopenue kak ¢usznko-xumuueckuii mpouecc. PactBopsl. CrocoObl MHPUTOTOBIEHHS PACTBOPOB.
YCTOHYHBOCTH PactBopuMocTe. MaccoBasi 10511 paCTBOPEHHOTO BewiecTBa. lIpenenbHo AOMyCcTUMbIE KOHIIEHTPALUA U UX
HCIIOJIb30BAaHUE B OLIEHKE SKOJIOIMUECKON 0€30M1aCHOCTH. )
Knaccudukanuss nucnepcHbsIx cucteM 1o coctaBy. CTpoeHue M (PaKTOpbl YCTOMUMBOCTH JIUCHIEPCHBIX
cucreM. Pacrno3zHaBaHHe HCTHHHBIX PAcTBOPOB, KOJUIOMJIHBIX PAacTBOPOB U TPyOOAMCIEPCHBIX CHUCTEM.
Crpoenne wmmunemisl. PaccemBaHune cBeTa NIpH MPOXOXKACHUM CBETOBOIO IIy4dKa Yepe3 OINTUYECKH
HeoaHOpOAHYIO cpeny (3dhdexra Tunmans).
IIpakTH4eckue 3aHATHSA 2
I13 Nel2.Pemenue 3a1a4 Ha MPUTOTOBIIEHHUE PACTBOPOB.
Pemenue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHMM HA JIHUCIEPCHBIE CHCTEMBI, HCIIOJIb3YEMbIE B )
OBITOBOM M MPOU3BOJCTBEHHOM JEATENILHOCTH 4YeNOBeKa, C TMO3UIMHA HKOJOTMYECKOr O0e30MacHOCTH
MOCIIEJICTBUM U TPAMOTHBIX PEIICHUN IPOOIIeM, CBA3aHHBIX C XUMUEH.
Tema 6.2. OcHOBHOe co/lep:KaHue 4 OK 01
Uccnenosanne JlaGopaTopHbie 3aHATHS 4 OK 02
CBOHCTB JIP Ne6. JIabopaTopHas padbota «IIpurotoBieHme pacTBOPOB».
AUCIIEPCHBIX [IpuroToBneHne pacTBOPOB 3aJaHHOW (MOJSPHON) KOHIEHTpaluu (C TNPaKTUKO-OPUEHTUPOBAHHBIMU 2
CHCTEM JUIA NX BOIIPOCAMHU ), ONPEEIIEHNE CPEbl BOAHBIX PACTBOPOB.
MIeHTHUKAMK [ J]P No7. JTaGopatopHas pabota «Mccie0BaHue AMCIIEPCHBIX CHCTEM.
[IpuroroBnenne W uU3y4eHUE CBOMCTB MAMCHEPCHBIX CHUCTEM pa3HbIX BHUJOB: CYCHEH3HH, 3SMYJbCHH, )
KOJUIOUJHOTO pacTtBopa. CpaBHEHUE CBOWCTB UCTUHHBIX M KOJUIOMJIHBIX PACTBOPOB, BBIBICHHE OCHOBHBIX
pas3Inuuil MEX1y HUMH.
KouTpoibHasn
JlucriepcHbIE CUCTEMBI. 2
padora S
Paznen 7. KavecTBeHHbIE peakiuu 00HAPYKeHHSI HEOPTAHUYECKUX M OPraHNYeCKUX BellecTB 8
Tema 7.1. OcHoBHoOe coepxxaHue 4 OK 01
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Ob6napy>xeHue IIpakTHYeckue 3aHATHS 2 OK 02
Heopranndeckux |I13 Nel3.KauecTBeHHbIE XUMUYECKHE PEAKLIUHU, XapaKTEPHbIE /111 OOHAPYKEHUS HEOPTraHMUECKHUX BEIIECTB
KaTHOHOB U (xaToHOB M aHnoHOB). CocTaBieHNE YPaBHEHUH peakiuii oOHapyx eHus kKaTuoHoB [-VI rpynn u aHHOHOB, B 5
aHHOHOB T.4. B MOJIEKYJIIPHON M HOHHOM (hopMax.
Peakiun oOHapy»KeHUs1 HEOPraHMYECKUX BEILECTB B PEAJIbHBIX 00BEKTaX OKpY Karollel cpebl.
JlabGopaTopHble 3aHSITUS 2
OO6Hapy’keHrne HeOpraHMYECKUX BemecTB (KaTuoHOB [—VI rpymi niam aHHOHOB) € UCITOIH30BAHUEM
Ka4e€CTBEHHBIX aHAJTUTUYECKUX PEaKIU.
JIP Ne8. JIabopatopHast paboTa « AHAIUTHYECKUE peakul KaTuOHOB [-VI rpymmy.
IIpoBeieHne KaueCTBEHHBIX PeaKLUil, HCIIOIb3YEMBIX JUIsl OOHApYKeHUs1 KaTHOHOB | rpynms! (kamus, 2
HaTpus, Maruus, ammoHus), II rpynnst Ha npumepe 6apust, 11 rpynmsl — cBuHIa, [V rpynms! — anoMuHMs,
V rpynmel — xenes3a (II u 1), VI rpynmst — aHukens. Onucanne HaOII0JaeMbIX SBICHUA U COCTABIECHUE
XUMHUYECKHUX PEAKIUH.
Tema 7.2. OcHoBHoOe coepxaHue 4 OK 01
OobHnapyxeHune IIpakTH4eckune 3aHATHSA 2 OK 02
OpraHneCcKux I13 Nel4. KauecTBeHHBIE XUMHUECKUE PEAKIMH, XapaKTEPHBIE JIJIsl OOHAPYKEHUS OTAEIBHBIX KJIaCCOB
BCIIICCTB OpraHMYECKUX COSAMHEHMI: (PEHONIOB, allbAETUIOB, KpaxMalla, YKCYCHOW KHCIOThI, aMUHOKUCIIOT U JIp. 5
OTACJIBHBIX Jlenatypanusi 0€JIKOB IPU HArPEeBaHUH, [IBETHBIC PEAKIIMH OCIIKOB.
KJIaCCOB C CocTaBiieHre KaueCTBEHHbBIX peaklnii OOHApyKEHUS OPraHUYECKUX COETUHEHHUM OTIEIbHBIX KJIaCCOB.
UCHOJIB30BAHUEM | TTaGopaTopHbIe 3aHATHS 2
KATCCTBEHHBIX OGHapyKeHHEe OPTaHMIECKUX COETMHEHNH OTIETbHBIX KIACCOB.
peaKkiinu JIP Ne9. JTabopatopHas paGota «KayecTBEHHBIE PEAKIINK HA OTAEIBHBIE KIACCHI OPraHUYECKUX BELIECTBY.
IIpoBeieHne KaueCTBEHHBIX PEAKLUil, HCIIOIb3YEMBIX JIJIsl OOHAPYKEHUSI OPraHMUECKUX BEIIECTB Pa3IHUHBIX
KJIaCCOB: ()EHOJIOB, aJIbIAETHI0B, KpaxMaa, yKCyCHOM KMCIOThl, aMUHOKHUCIIOT, OeKoB U Ap. Onucanue
Ha0JII0JaeMBIX SBJICHUN M COCTABICHNE XUMHUYECKUX PEAKITUN U/UITH CXEM. 2
[IpoBeneHne KaueCTBEHHBIX PEAKIUM, UCIIOJIb3YEMBIX JIUIS PACIIO3HABAHUS OPraHUYECKUX BEIIECTB
OTAENBHBIX KJIACCOB MO ()YHKIIMOHATIBHBIM IPyIIaM: Ha IPUMEPE AMUHOKHCIIOT U KapOOHOBBIX KUCIIOT,
CIHMPTOB U (PEHOJIOB, ANBJAETUIOB U KeTOHOB. OnucaHne HabII0JaeMbIX SIBJICHUH U COCTaBIEHUE XUMHUYECKUX
peaxiuii u/mim cxem.
IIpodeccnoHanbHO-OPHEHTUPOBAHHOE COAEPKAHME (COMePKAHUE PUKJIATHOTO MOTYJISA) 42
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Paspnea 8. Xumus B ObITY M IPOM3BOACTBEHHOM /1eAITEJIbHOCTH Y€JI0BEKA 6 OK 01
Tema 8.1. OcHoBHoOE conepxaHue 6 OK 02
Xumus B ObITy 1 |[IpakTHYECKHE 3AHATHS 6 OK 04
IPOU3BOCTBEHHOM T3 Nol5. Dkooruueckast 6e30MacHOCTb TOCIEICTBHII OBITOBOM 1 MIPOU3BOJICTBEHHOM JEATEIBHOCTH 4 OK 07
ACATCIIPHOCTH YeNioBeKa, CBA3aHHas ¢ epepadOoTKOM BEIIeCTB; IOUCK U aHAIM3 XUMHUYECKOW HHPOPMALIUU U3 Pa3IMYHBIX TIK2.5
1€JIOBCKa HMCTOYHUKOB (Hay4Has U yueOHO-HayudHas JIUTEepaTypa, CpelicTBa MacCOBOM MHGpopMaIuu, cet IHTepHeT u 1TK4.4

npyrue). 1IK5.5

Keiico! (¢ yuerom Oynyied npodeccrnoHaIbHOM NesSTENbHOCTH) Ha aHAJIW3 UH(DOpPMALIUU O

MIPOU3BOJICTBEHHOH JIEATEIFHOCTH YeJIOBEKa, CBA3aHHOM ¢ MepepaboTKON U MOJTyueHHEM BEIIECTB, a TAKXKe C

HKOJIOTUYECKOI1 0€301MacHOCTHIO. 5

3ammTa keiica: [IpencraBnenue pe3ynbTaToB pelieHs KecoB (BBICTYIICHHE C IPe3eHTaluel)
Paznen 9. UcciienoBanne U XMMUYECKHI aHAJIN3 00bEKTOB OHOC(hepbI 36
Tema 9.1. OcHoBbI [OCHOBHOE COepKAHME 8 OK 01
nabopaTtopHoOi JlaGopaTopHble 3aHATHS 2 IIK2.5
TNPaKTUKH B JIPN210. JTaGopatopras pa6ota « OCHOBBI TaGOPATOPHOH MPAKTHKID. IIK4.4
npodeccHOHANBHDI | JJTaGopaTopHas HOCy/[a U XUMHUecKue peakTusbl. OCHOBHBIE TaGopaTopHble oneparuy. JlaGopaTopHoe 2 IIK35.5
X nabopatopusix  |oGopymopanue. TexHHKa 6€30TIACHOCTH U TIPaBHIa PabOTHI (IOBEIEHNS) B 1a00PATOPHH.

IIpakTH4eckne 3aHATHSA 6

I13 Ne 16. BeirmosHeHHE THIIOBBIX PACYETOB M0 TEMATUKE SKCIIEPUMEHTA (BBIXOJI MPOIYKTa PEAKIIMK, Macca

HaBECKU, 00bEM PaCTBOPHUTEIIA).

OO0paboTka TaHHBIX, aHAJIU3 U OLEHKA UX JOCTOBEPHOCTH (BBIYUCIICHUE CPEHETO 3HAYCHUS 6

9KCIIEPUMEHTAIBHBIX IaHHBIX, IIOTPEIIHOCTH).

[IpencraBnenue pe3yabTaToOB SKCIEPUMEHTA B pa3auuHoi ¢popme (Tabiuna, rpaguk, OT4eT, J0KIaI,

MIPE3CHTAITHSA ).
Tema 9.2. OcHOBHOe co/lep:KaHue 6 OK 01
XUMUYECKHUI Teopernyeckoe oGyueHue 2 OK 02
aHasm3 mpoo BOJIbI Kinaccudukarnus npo6 BoabI IO BUAY U HA3HAUYCHUIO, HCXOS U3 €€ XMMHUYECKOTO COCTaBa. OK 07

OpranonenTu4yeckrue CBOMCTBA (3amax, MPo3pavyHOCTh, IIBETHOCTh, MyTHOCTH) BOJIbl. KUCIOTHOCTD U )

mECJI0YHOCTb BOJbI. pH Cpeabl U METOALI €€ OIIPCACIICHU. KectrocTh BOABI 1 MCTObI €€ OIIPCACIICHUA.
CYI_I_[HOCTB MCTOJda TUTPOBAHUA.
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Buibl sxecTkOCTH BOABI (BpeMEHHas U ocTostHHAS ). JKecTKOCTh BO/IbI KaK MPUYKHA BBIMAIEHUS 0CAIKOB WIN
00pa30BaHUs COJICOTIONKECHUN, IMEIOIINX MECTO B OBITY M HA TIPOU3BOJICTBE.

CocTas cosieil, BbI3bIBAIOLINX )KECTKOCTh BOJIbl. XUMUYECKUE MPOLIECCHI, YCTPAHSIOIINE )KECTKOCTD BOJIBI.
VYpaBHEHUS] XUMHUECKUX PEAKLUH, HIUTIOCTPUPYIOIINUX MPOLECCHI, TPOUCXOASIINE [IPU YCTPAHEHUH
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTU OBITOBBIMU M XUMHUYECKUMHU criocobamu. CriocoOsl
YCTpaHEHHUsI OCTOSHHOM KECTKOCTH.

HpaKTuqecKne 3aHATHUSA

ITP Nel7. CiocoObI BeIpaskKeHUST KOHIIEHTPAIIMYA PACTBOPOB: MAacCOBAast JI0JIsl PACTBOPEHHOTO BEIIIECTRA,
MOJISIPHASI M MOJIsUTbHASA KOHUEHTpauuu. Tutp pactBopa. Penienrne npakTuko-OprueHTUPOBAHHBIX
TEOPETUYECKHUX 33JaHUI HA PACYET KOHLIEHTPALMI 3arpA3HAIOIIMX BEIIECTB U UX CPABHEHUE C IIPEAEIBHO
nonyctuMbiMu KoHIeHTpanusamu (I1J1K).

JlabGopaTopHble 3aHSATHSA

HccnenoBanue XMMUYECKOI'O COCTaBa MPOO BOJBI.

JIP Nel 1. JIaGopatopHas pabota «OnpezeneHue 5KeCTKOCTH BOJbI U CIIOCOOBI €€ YCTPaHEHUS .
Crioco6b1 ycTpaHeHHs BCeX BUAOB JKECTKOCTH B 3aBUCHUMOCTHU OT COCTaBa CcoJjiel kecTkocTh. Pelienue
HKCHEPUMEHTAIBHOM 3a/1a4M Ha BBISIBICHHUE BPEMEHHOM U IOCTOSHHOM KeCTKOCTH BOJbl. OlieHKa
BEPOSATHOCTH YCTPAHEHHUS BCEX BUJIOB JKECTKOCTH B JJOMAIIHUX YCIOBHSIX.

Tema 9.3.
XAMHYECKHI
KOHTPOJIb KQ4eCTBA
MIPOAYKTOB
IMUTaHUS

OcHOBHOe co/lep:KaHue

Teoperuyeckoe o0yueHue

KauecTBeHHbIN XMMHUYECKUN COCTaB MPOAYKTOB NuTaHus. BemecTsa, Ghanbcu@uIupyonme npoyKThl
MIUTaHMs, U BELIECTBA, 3arpsA3HAIONINE MPOAYKThI MUTaHus. OnpeaeneHue 3arpAa3HsIomnX XUMUYECKUX
BEILECTB B IPOAYKTAaX IIUTAHUsI, OIIPEACIICHNE BEILECTB, HE 3asBJICHHBIX B COCTAaBE IIPOJYKTOB ITUTAHUS.

IIpakTHYeckue 3aHATHA

I13 Nel8. Oprannyeckrie 1 HEOPraHMYECKHUE BELIECTBA, BXOASIIME B COCTAB MPOYKTOB MTUTAHUS.
Omnpenenenre cocTaBa OJIr0]] Ha COAEPIKAaHUE MAKPO U MUKPOAJIEMEHTOB. V3ydeHne nmpeiiI0sKeHHBIX
MpernoaBaTesieM OJII0]] Ha IPEIMET XUMUYIECKOTO COCTaBa, OMPEJIEIICHUE I0JICH OT CyTOYHOM HOPMBI MaKpO
Y MHUKPORJIEMEHTOB B YKa3aHHOM OJIIoI€.

Pelienue npakTMKO-OpUEHTUPOBAHHBIX 33124 M0 KYJIMHAPHON TEMATHKE Pa3IN4HbIX TUIIOB.

JlabopaTopHbIe 3aHATHS

HccaenoBanue XUMHYECKOTO COCTaBa MMPpOAYKTOB IIUTAHUS.

OK 01
OK 02
OK 07
IIK2.5
IIK4.4
IIKS.5
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JIP Ne 12. JIaGoparopnas pabota «VcciemoBanue mpoyKTOB TUTAHUS HAa HAJTUYHE YTIIEBOIOBY.
HccnenoBanre MOJIOYHBIX IPOIYKTOB HA HAIMUKE KpaxMmaia. MccienoBanue npoaykToB Ha HAJTUYHE
TJIFOKO3BI.

Tema 9.4.
XUMHYECKUI
aHaju3 1npoo
ITOYBBI

OcHoBHOe conep:kanue

Teopernueckoe o0y4enue

Knaccudukanus nous 1o BUAy U Ha3HAUYEHUIO, HCXOIS U3 XUMUYECKOTr0 cocTtaBa. aeHtuduxaius npoosl
[TOYBBI [10 €€ XUMHYECKOMY COCTaBY, ONIMCAHUE BO3MOXKHOCTEN €€ MPUMEHEHHS.

TpebGoBaHus K Ka4ecTBY MOYBBI Pa3IMYHOr0 Ha3HaueHus. OnrcaHne 0COOEHHOCTEN UCTIONb30BAHMS I10YB B
3aBUCHUMOCTH OT THIIOB, CLIOCOOBI YIyUIIEHHs KaueCcTBa IIOYB B 3aBUCUMOCTH OT Ha3HAUYEHUS.

OO6nacTy UCTIONB30BAaHUS OPrAaHUYECKUX Y0OPEHUH B 3aBUCUMOCTH OT Kaue€CTBEHHOT0 cocTaBa. Onucanue
OpPraHUYeCKUX yA0OpeHM U UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUIHOCTH.

I[MpakTnyeckue 3aHATHS

I13 Ne19. O6nactu Ha3Ha4YeHMS (PUMEHEHUS ) TTIOYBBI, UCXO/I U3 KAY€CTBEHHOT'O U KOJUYECTBEHHOTO
cocTaBa. AHaJIN3 HOPMATUBHOM JTOKYMEHTALIHH.

Posib HeopraHMuecKkHx BEIIECTB B KAUECTBE MUHEPATIbHBIX YAOOPEHUH, YIyUIIUTENEH TOUBBI.

CocTaB MUHEpaTbHBIX YAOOPEHU U UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH.
B3aumocBs3b cocTaBa ynoOpeHuit 1 UX BIUSHUS Ha BET€TaTUBHbBIC CBOMCTBA U IJIOIOHOIICHUE PACTCHHIA.

JlabGopaTopHble 3aHATHS

HccnenoBanue XMMHYECKOTO COCTaBa MPOO MOYBHI.

JIP Nel3. JlaGopatopnas pabota «Onpenenenue pH BogHON BBITSKKH MOYBBI, €€ KHCIOTHOCTH H
MIETTOYHOCTH.

HccnenoBanue BOTHBIX BBITSHKEK 00pa3IlOB FOTOBBIX MMOYBEHHBIX CMECEH (IIJIs1 pa3HBIX THUIIOB PACTCHHIA).
Omnpenenenre pH mouBsI ¢ HCIIONBE30BaHHEM UHIUKATOPOB. OIIEHKA THITOB TIOYB B MPEICTABICHHBIX
oOpasnax (CHIBHOKHUCIIAs, KUCTas, CIa00KUCast, HEeHTpaJIbHas, IEI0YHas).

OK 01
OK 02
OK 07

Tema 9.1.5.
Hccnenoranue
00BHEKTOB
6uocdepsl

OcHOBHOe co/lep:KaHue

10

TeopeTnyeckoe o0yueHue

VY4eOHo-Hccae10BaTeNbCKUI MPOEKT B 00J1aCTH HccliefoBaHns 00beKTOB Ouocgepsl. O030p TeM yueOHO-
HUCCIICAOBATCIILCKUX ITPOCKTOB. AHFOpI/ITM BBITTIOJIHCHUS IIPOCKTA. OHpeHGHeHI/Ie HpO6HeMBI HCCICAO0BaHUA.
Mertob! oKcka, aHasn3a 1 00paboTk HH(GOPMAIMK O MIPOEKTE B PA3IMYHBIX UCTOUHUKAX.

IlpakTH4yecKkue 3aHATHUSA

OK 01
OK 02
OK 04
OK 07
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I13 Ne20. OOGocHOBaHME aKTyaJdbHOCTH BbIOpaHHOW TeMbl. BhisiBieHue npoOsembl uccienoBaHus. Beibop 2
00BEKTOB U METOJIOB MccaenaoBanud. [loctaHoBka menell u 3amay uccienoBanus. OnpeneneHue NpoayKTa
uccienoBanus. OnpeaeneHue 3TaloB U COCTABIICHUE TJIaHA UCCIICIOBAHUS.
3amura npoekrta: IlpencTtaBieHue pe3yJabTaTOB BBINOJHEHUS Y4YEOHO-UCCIENOBATENECKUX IPOECKTOB 2
(BBICTYIIIEHUE C TPE3CHTAIIUEN ).
JlaGopaTopHble 3aHATUSA 4
JIP Nel4. VccnenoBaHume NpEIJIOKEHHOTO O0OBEKTa HAa KHUCIOTHOCTbH, IMIEJIOYHOCTh, XMMHUYECKHUU COCTaB
(3arps3HHUTENN, MAKpO- M MHKpOdIeMeHThl). OO0paboTka pe3yibraToB HccienoBanus. OIEHKa KadecTBa 4
HCCIEAYEeMOro 00bEKTa, UCXO/S U3 Pe3yIbTaTOB XUMUUYECKOTO aHAJIM3a.

IIpoMexyTOYHASI ATTECTAIUA MO0 TUCHHUILINHE (IK3aMeH)

Bcero 144
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3. YcioBus peaju3anuu NporpaMmbl 001eo00pa3oBaTeibHON JUCHUIINHBI

3.1. TpeboBaHNA K MUHUMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY
odecneveHn 1o

Jlnst peanu3anuy MporpaMMbl JUCIHUIUIMHBI JOJDKHBI OBITH MPEIYyCMOTPEHBI
CleAyIoNIUe CrelraibHble MOMEIICHUS: yUeOHbI KaOUHET XUMUU U/WUTU yueOHOMU
XUMHUYECKOH J1abopaTopum.

OGopynoBanue yuyeOHOro kaOmHera (HaArJsiAHble MOCOOUs): HAOOPHI
MIAPOCTEPKHEBBIX MOJCIEH MOJEKYJ, MOJEIH KPUCTALIUYECKUX PEIIETOK,
KOJUIEKIIUU TIPOCTBIX M CJOXHBIX BEIIECTB W/WIM KOJUICKIIMH TOJIMMEPOB;
KOJUIEKIIMS TOPHBIX TIOPOJI U MHUHEpasioB, Tabnuia MeHnaeneeBa, ydeOHbIE
bunbMbl, TUPPOBBIE 00PA30BATEIIBHBIC PECYPCHI.

Texunueckue cpeacrBa OO0y4YeHHMsl: KOMIIBIOTEP C  YCTPOWCTBAMH
BOCIIPOU3BEACHUSI 3BYKa, NPUHTEP, MYJIbTUMEANA-TIPOCKTOP C OIKPAHOM,
MYJIbTUMEIUIHAS T0CKA, YKa3Ka-MPe3eHTEep AJIs IPE3eHTaIlUH.

OOopynoBanue JadopaTtopuu U pado4ux MecT JIAaGOPATOPUM: MEH3YDPKH,
MUTETKU-KANEIbHUIBI, TEPMOMETPBI, MHKPOCKOM, JyMbl, MpPEIMETHbIE U
MOKPOBHBIC CTEKJIA, IUIAHIICTHI JUISI KaleJdbHBIX peakiuii, QUIbTpOBaIbHAS
Oymara, TpOMBIBAJIKH, CTEKJISTHHbIE MPOOUPKU, PE3WHOBBIE MPOOKHU, (HOHAPHKH,
HAa0Op PEAKTUBOB, CTEKISHHBIC TNAJIOYKH, INTATUBBI JUIS TMPOOMPOK; MEpHBIC
IUJIMHAPHI, BOPOHKU CTEKJISTHHBIC, BOPOHKU ACIUTENbHbIC NuauHApudeckue (50-
100 wmu1), crymku ¢ TiecTUKOM, (apdopoBble YallKh, NUHIETH, (QUIBTPHI
OyMaxkHple, BaTa, Mapjs, YacOBbIE CTEKJa, DJICKTPOIUIMTKH, JabopaTopHbIE
IITATUBBI, CIOUPTOBBIC TOPEJKH, CIIMYKH, MPUOOp I TOJYYEHHUS Tra3oB (WJH
npoOupKa C ra300TBOJHOM TPYOKOM), mepkaTenu Jjisi MPOOUPOK, CKIISTHKH st
XpaHEHUs] PEaKTUBOB, Pa3JaTOYHbIE JIOTKH; XuMHuueckue crakanbl (50, 100 u 200
MJT); IINATENW; MUHILETHl; TUTENbHbIC IIUIIbI; CEKYHIOMEPHI (TailMepbl), MEpHbBIE
npobupku (Ha 10—20 mur) u mepabIe Koa0bI (25, 50, 100 u 200 mur), BoasHas 6aHs
(MM TEPMOCTAT), CTEKJISTHHBIC MAJIOUYKH; KOHUYECKHUE KOJObI g TuTpoBanus (50
u 100 wmi); MHAMKATOpHBIE MOJOCKM g onpexneneHus pH u cranpaprHas
WHJIMKATOpHAs IIKaJla; YHUBEPCAIbHbIA MHAUKATOP; umneTky Ha 1, 10, 50 mu (unum
no3atopbl Ha 1, 5 u 10 mi1), GIOpeTKU AJi1 TUTPOBAHUS, MEAUIIMHCKUE IITPUIBI HA
100-150 mn, nabopaTopHble W/UIN AHAITUTUYECKHE BeChl, pH-MeTpbl, CylIMIbHbINA
mkad, u ap. 1abopaTopHoe 000pyI0BaHUE.

3.2. UupopmanoHHOe odecneyeHne peajn3aluu NporpaMmmbl

OcHoBHas
1. Xumusa g1t npodeccuid M CHENUAIBHOCTEM €CTECTBEHHO-HAYYHOT'O
npoduisa: yueonuk ansa cryaerroB CIIO/ (O.C.I'abpuensn, U.I.Octpoymos, E.E.
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Octpoymona, C.A.CnaakoB): oa penakuuein O.C.I'abpuensH, M.: M3narenbckuii
HEHTP «AKaJeMus», JJICKTPOHHAsE OMOIMOTEKaA.
JlonmosiHuTeILHASA

1.I'ycera, E. B. Xumus qsa CI1O: yuebHO-MeToanueckoe nmocodue / E. B.
I'yceBa, M. P. 3uranmmna, /1. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Tekct: 2neKTpoHHbIN // JIaHb.

2.Kanyctuna A. A., Xampbuenko W. I'., JluGanoB B. B. OO6mas u
Heoprannueckas xumus. [Ipaktukym / A. A. Kanycrtuna, U. I'. Xanbuenko, B.B.
JIn6anoB — Cankr-IlerepOypr: Jlans, 2020

3.Ilpaktuxkym / A. A. Kanyctuna, U. I'. Xanbuenko, B.B. JIubanop —
Cankr-IletepOypr: Jlans, 2020.

4.Yepuuxona, H. FO. Xumus B 10CTyMHOM U3JI0KEHUU: yueOHOE TOcOOMe
s crio / H. 1O. YepaukoBa. — 2-e u31., crep. — Cankr-IlerepOypr: Jlans, 2022.

5.1IeBnunpina, JI. B. Xumus: yuednoe nocodbue / JI. B. llleBuunpina, A.
N. AnapueB. — HoBocubupck: HI'TY, 2017.

HNuTepHet pecypcebl

https://e.lanbook.com/book/196096
https://e.lanbook.com/book/195532
https://e.lanbook.com/book/118505
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4. KoHTPOJIb 1 OLIEHKA Pe3YJIbTATOB 0CBOEHMSI 0011e00pa30BaTeIbHOM
AUCUHMILTHHBI

Kontpons ©  omeHka  pe3yiabTaToB  OOYYEHHS  OCYIIECTBISETCS
npenojaBaresieM B TIPOIECCe MPOBEACHUS  MPAKTUYECKUX  3aHATUM U
nabopaTopHbIX pPabOT, TECTUPOBAHUS, a TAKXKE BBIMIOJHEHUS OOYYAIOIIMMHUCS
WHIMBUYAIbHBIX 3aJaHUM, TMPOEKTOB, HccleAoBaHUi. Pe3ynbrarsl oO0ydeHwus
OTIPEACIISIIOT, YTO O0ydaroIiuecs JOJDKHBI 3HaTh, TOHUMATh U JEMOHCTPUPOBATH
0 3aBEPIICHUHN U3YUCHHS TUCIUILTAHBI.

st popMupoBaHUs, KOHTPOJIS M OIEHKH PEe3yJIbTaTOB OCBOEHHUS y4eOHOMU
JTUCITUTUTMHBI UCTIONB3YETCS CUCTEMA OIIEHOYHBIX MEPOTIPUSITHH, MPEICTaBISIONIAs
co00OM KOMIUIEKC YYEOHBIX MEpOIPHUATHI, COTJIACOBAHHBIX C pe3yJibTaTaMu
oOyuenust u cdopmyiaupoBaHHeix ¢ ydetom @OI'OC COO (mpenMeTHbie
pesyabrarsl o aucuuimae) u @IOC CIIO.

Ne Mopya / Pasnen Pe3yabTaT 00yyeHus OueHo4YHbIe MepONPUSITUS OK
/ Tema
I |OcHoBHOIT MOaYJIB
1 |Pa3gen 1. DopmyaHpoBaTh Ha30BbIe
OcHOBBI MOHSATHS U 32aKOHbI XMMHUH
CTPOEHUS
BellecTBa

1.1 |Ctpoenune aromoB |COCTaBIAT XUMUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMUYECKHUX (hopMyIIbI COCTMHECHHUI B XUMUYECKHUX AJIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENECHBIO [IIPUPOJIA XUMUUECKOU CBSI3M».
npupoza OKHCJICHUSI XUMHUYECKHUX 2. 3agauyM Ha COCTaBIICHUE
XUMHYECKOU 3JIEMEHTOB, UCXOMS U3 XUMHYECKHUX (HOpMYyII
CBSI3U BaJICHTHOCTH 1 JIBYXaTOMHBIX COCIMHCHHI

AIEKTPOOTPHUIIATEIIBHOCTH  |(OKCHAOB, CYIb(HUIOB,
TUAPUJIOB U T.I1.).

1.2 |Ilepuonnueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie  |[OK 01
3aKOH U Ta0IUIa |XUMHYECKHUE DIIEMEHTEI B TEOPETUUYECKHUE 3a]aHus HA OK 02
.. MenneneeBa |COOTBETCTBUM C UX XapaKTEepU3aLHUI0 XUMUYECKUX

MOJIOKEHUEM B DJIEMEHTOB: «MeTauTndecKue /
MIEPUOJNYECKOMN CUCTEME HEMETAJUIMYECKUE CBOMCTBA,
XUMUYECKHUX AJIEMEHTOB 3JEKTPOOTPULATENBHOCTD U
.. MenneneeBa CPOJICTBO K DJIEKTPOHY
XUMUYECKHUX DJIIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B NIEPUOIMUECKOM
CHUCTEME XUMUYECKUX
anemeHnToB JI.1. MenaeneeBay.
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Monyas / Paznean

Ne PesyabTaTt 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
2 |Pazpen 2. Cocrasasatb ypaBHenusi 1 | KonrposabHasi padora

XuMHYeCKHe CcXeMbl XHMHYECKHX «CTpoeHue BelecTBa U
peakuuu peakuui XMMHYECKHe Peaknun»

2.1 |Tunst CocraBnsTh peakuuu 1. 3amaum Ha cocTaBieHHE OK 01
XAMUYECKUX COCJIMHEHMUS, PA3JIOKEHNS, |YPAaBHECHUN PEAKLUMA:
peakuuit oOMeHa, 3aMelleHus, — COEIMHEHMS], 3aMEILEHUS,

OKHCIIUTEIBHO-
BOCCTAHOBHTEIIEHBIC
PEaKIH U peaKkiuu
KOMILIEKCO0Opa3oBaHus (Ha
npumepe
T'HJIPOKCOKOMITIIEKCOB
QITIOMUHUS U LIMHKA) C
y4acTHEeM HEOpPTraHUYECKUX
BEILECTB

pasoKeHus, 0OMEHa U peakIui
C y4acTHEeM KOMIUIEKCHBIX
COeIMHEHUH (Ha mpumepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS U LIMHKA);

— OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN C
UCIIOJIb30BaHUEM METOJa
JIEKTPOHHOTO OanaHca;

— C y4acTHeM KOMIUIEKCHBIX
CoeMHEHUH (Ha mpuMepe
TUAPOKCOKOMIUICKCOB ITUHKA U
AJTIOMUHUSA ).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTEPUCTUK MPOTYKTA
peaklyy COeTMHEHMS; MaCCOBOM
WM 00bEMHOM JTOJI BBIXO/1a
MPOAYKTA PEaKIUU COSAMHECHHUS
OT TEOPETUYECKH BO3MOYXKHOTO;
00BEMHBIX OTHOILIEHUH Ta30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILECTB U MPOJIYKTOB PEAKIINH;
Macchl (00BEM, KOJTHUECTBO
BELIECTBA) IPOJYKTa peaKkiuy,
€CJIM OJIHO U3 BEUIECTB JJaHO B
BUJIE PACTBOPA C ONPEICICHHOMN
MacCOBOM J0JIEW pacTBOPEHHOTO
BEIIECTBA.
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Monyas / Paznean
/ Tema

PesyabTaTt 00yuenus

OueHo4yHbIC MepONIPUATHS

OK

2.2

DIIEKTPOIUTHUECK
ast TUCCOLIMALNAA U
WOHHBII 0OMEH

CocTaBmisTh ypaBHEHUS
XUMHYCCKHX PEaKIHH
HOHHOro oOMeHa ¢
y4acTHeM HEOPTaHUIECKUX
BEIIIECTB

1. 3aganus Ha cocTaBlEeHHE
MOJICKYJISIPHBIX U MOHHBIX
pEaKUHii C y4acTHEM OKCHJIOB,
KHCJIOT, OCHOBaHUM U COJICH,
MOHHBIX pEaKUUN TUAPOIN3a
COJIEH, YCTAaHOBJICHUE
U3MEHEHHUSI KUCJIOTHOCTH CPEJIbI.
2. JJabopaTtopHnasi pabota
«Peakuuu ruiponunza.

OK 01

Pa3nean 3.
Crpoenne n
CBOMCTBA
HEOPraHUuYecKuX
BellleCTB

HcciegoBarb cTpoeHue
CBOIICTBA
HEOPraHMYeCKUX BellecTB

Kontposbnas padora
«CBOJMCTBa HEOPraHUYECKHUX
BelIeCTB)»

3.1

Knaccudukanus,
HOMEHKJIATypa U
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccuduuuposatsb
HEOpraHNYEeCcKUe BELeCTBa
B COOTBETCTBHH C UX
CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHME HEOPTAaHHMUECKHUX
BEUIECTB UCXOJI U3 UX
XUMHYECKON (OPMYJIIBI HITH
COCTaBJICHUE XUMHUYECKOMN
(bopMyIIbI UCXOIS U3 HA3BAHHUS
BEIIIECTBA 110 MEXTyHAPOIHOM
WJIM TPUBHATBHOM
HOMEHKJIATYPe».

2. 3ajayu Ha pacyeT MaccoBOM
JIONU (MacChl) XUMHUECKOTO
3JeMeHTa (COCTMHCHHS ) B
MOJIEKYJIE (CMeCcH).

3. IIpakTrueckue 3a1anus Mo
KJacCU(UKAIUK, HOMEHKIIAType
U XUMUYECKUM (HOopMyIaM
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KIIACCOB.

4. IlpakTuyeckue 3aaHus Ha
ONPEAEICHUE XUMUYECKOU
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BUIa XUMHUYECKOU
CBSI3M M TUTIA KPUCTAJUTHYECKOM
PEIIeTKH.

OK 01

3.2

dusuko-
XHUMHYECKHE
CBOMCTBaA
HeOpFaHquCKHX

YcranaBauBaTh
3aBUCUMOCTB (PU3HUKO-
XAMHUYECKHX CBOWCTB
HEOPTaHUYECKHUX BEIECTB

1. Tect «OcobennoCTH
XUMHYECKHX CBOMCTB OKCHIOB,
KHCJIOT, OCHOBAaHHIA,
aM(OTEPHBIX THIPOKCHIOB H

OK 01
OK 02
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Monyas / Paznean

Ne PesyabTaTt 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
BELICCTB OT CTPOEHUS aTOMOB U CoJIe.

MOJIEKYJI, a TAKXK€e THIa 2. 3ajaHKsl HA COCTABIICHUE

KpPUCTAJUIMYECKOM PENIETKH |YpPAaBHEHUM XUMHUYECKUX
PEAKLHIA C y4aCTHEM ITPOCTBIX U
CJIOHBIX HEOPraHUYECKUX
BELIECTB: OKCHJIOB METAJIJIOB,
HEMETaJJIOB ¥ aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEPHBIX THAPOKCHIIOB,
HEOPraHMYEeCKuX CoJei,
XapaKTEepU3YIOLINX UX CBONCTBA
U CIIOCOOBI MOTYYEHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHNs Ha
CBOWCTBA U MOJyYEHHE
HEOPraHNYECKUX BEIIECTB.
4. JlTaboparopHas paboTa
«CBoiicTBa METAIOB U
HEMETAIIJIOBY.

3.3 (IIpousBoacTBo Ob6ocHoBbIBaTh 3HaueHue U |[Ipaktuko-opuentupoannsie |OK 01
HEOPraHWYECKUX |[IPUMEHEHNE 3a1aHUS TIO COCTABIICHUIO OK 02
BELIECTB. HEOPraHMYECKUX BEIIECTB B |XUMHUUECKHUX PEAKIHH ¢
3HaueHue u OBITOBOM U Y4aCTHEM HEOPraHUYECKUX
IpUMEHEHHE B IPOM3BOJICTBEHHOMN BEIIIECTB, UCIIOIb3yEMBbIX AJIS UX
OBITY M Ha JeSITeIbHOCTH YEJIOBEKA UX |MACHTUDHUKALMY U
HPOM3BOJICTBE (U3UKO-XMMUYECKHUMHU IPOMBIIIJIEHHBIX CIIOCOO0B

CBOMCTBaMH IOy 4YEHMUS.

4 |Pazgen 4. HccnenoBars ctpoenue u | Konrposabnas padora
Crpoenne n cBoiicTBa oprannveckux |«CrTpoeHHe u CBOMCTBA
CBONiCTBA BeleCTB OPraHUYeCKHX BellecTB)
OpPraHUYecKHuX
BellecTB

4.1 |Knaccudwukanus, |Kmaccupunumposars 1. 3amanus Ha COCTABIICHUE OK 01
CTPOEHHE U OpraHMYECKHE BEIIECTBA B |HAa3BaHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUHM C UX COEJJMHEHUH 110 TPUBUAILHON
OpPraHUYECKHUX CTPOCHUEM WIN MEKAYHapOIHOU
BEILIECTB CHUCTEMATHYECKOU

HOMEHKJIaType.

2. 3agaHnsa Ha COCTaBJIEHIE
MOJTHBIX U COKPAIIEHHBIX

CTPYKTYPHBIX (hOpMyII
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Monyas / Paznean
/ Tema

PesyabTaTt 00yuenus

OueHo4yHbIC MepONIPUATHS

OK

OpraHWYECKHUX BEIECTB
OTJEJBHBIX KJIACCOB.

3. 3aaun Ha ONpeeTICHHE
npocTteniien GopmMyIibl
OpraHUYECKON MOJIEKYJIbI,
HCXOJISI U3 DJIEMEHTHOI'O COCTaBa
(B %).

4.2

CaoiicTBa
OPraHUYEeCKHUX
COeIMHEHUN

VYcranaBiuBaTh
3aBHCHUMOCTB (PU3UKO-
XUMHUYECKHX CBOMCTB
OpPraHWYECKHX BEILIECTB OT
CTPOCHHS MOJIEKYJI

1. 3aganust Ha cocTaBICHUE
YPaBHEHUN XUMHUUYECKUX
peakiuii ¢ yyactueM
OpraHUYEeCKHUX BEILIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOCHHSI.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peaKLMil, HIUTIOCTPUPYIOIIHNX
XUMUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JIAHHBIX PEaKLUi U
TE€HETUYECKOM CBSA3U
OpPraHWYECKHX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacuertHble 3a1auu 1o
YPaBHEHUSIM PEAKIIUIL C
Y4aCTHEM OPraHUYECKUX
BEILECTB.

4. JIaboparopnas pabota
«lTomyuenue sTuneHa u
V3YUYEHHUE ETO CBOMCTBY.

OK 01
OK 02

4.3

OpraHuueckue
BEILIECTBA B
KHU3ZHENIEATEIBHOC
TH YE€JIOBEKA.
IIpousBoacTeo u
IIPUMEHEHHE
OpraHNYEeCKHUX
BELIECTB B
IPOMBIIITIEHHOCTH

O00CHOBBIBATH 3HAYEHUE U
MPUMEHEHNE OPTaHUYECKUX
BEIICCTB B OBITOBOM U
MPOU3BOJICTBEHHOMN
JIeSATCIIbHOCTH YEJIOBEKa UX
(bU3UKO-XUMUYECKUMU
CBOMCTBaMH

[TpaKTHKO-OpHEHTHPOBAHHBIC
3a/1aHus 110 COCTABJIEHHIO
XUMHUYECKHUX PEaKuil ¢
y4acTHEM OpPTaHHYECKUX
BEIIECTB, UCIIOJIb3YEMBIX IS UX
uAeHTU(UKAIH B OBITY U
IIPOMBIIIICHHOCTH.

OK 01
OK 02
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Monyasb / Paznen

Ne PesyabTaTt 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
S |Pa3pea S. HccnenoBars paBHosecue |Konrponbnas padora
KuneTn4yeckue u (M CKOPOCTh XUMHYECKUX |«CKOPOCTH XMMHUYECKO
TepMOAMHAMMYEC |peaKIui peakuuu U XuMHU4ecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peakuuii

5.1 |Kunerunueckue UccnenoBath BIusiHue 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTpaLuU BBIOOP: OK 02
IIPOTEKAHUS pearupymoomux Bemects 1 |— «OnpezeseHne 3aBUCHMOCTH
XUMHUYECKUX TEMIIEPATYPHI HA CKOPOCTh  |CKOPOCTH PEAKLIUU OT
peakuuit XUMHUYECKHUX peaKIuii KOHIICHTPAIlUU pearupyromnmx

BELIECTBY;

— «Ornpenenenue 3aBUCUMOCTU
CKOPOCTH pEaKLUU OT
TEMIIEPATYPBI».

2. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHNS Ha
aHanu3 (aKTOpPOB, BIUSIONINX
Ha U3MEHEHUE CKOPOCTH
XUMHYECKOW PEaKIUH.

5.2 |Tepmonunamuuec (MccrnenoBath BnusiHue 1. 3apgaum Ha pacuetsl TerioBbix |OK 01
KHe U3MEHEHHS KOHIEHTpauuu |3 dexToB xumuueckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIMK CPEMBI U |U ONIPENEIEHUE TUIIA PEAKIINH
IIPOTEKAHUS TeMIIepaTypbl Ha cMelleHHe | (110 TermI0BoMY 3P PeKTy: 3K30-
XUMHUYECKUX XMMHUYECKOI'O PABHOBECHUS  |M SHJOTEPMUYECKHE).
peakui. 2. IIpakTHKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3a/1aHus Ha IPUMEHEHUE
XUMHUYECKHUX npunuuna Jle [larense nus
peakuui HaXO0XKJICHUs HAIIPABJICHUS

CMEIIICHHS paBHOBECHSI
XUMHUYECKON PEaKLIMK U aHAJIN3
(bakTOpOB, BIUSAIONINX HA
CMEIIEHUE XMMHYECKOTO
paBHOBECHS.
3. JJabopaTtopnas paboTa
«/3yueHune BIUSHUS pa3Iu4YHbIX
(akTOpOB Ha CMELICHNE
XMMHYECKOIO PABHOBECHS.

6 |Pa3pmea 6. HccnenoBars qucnepcHblie | KoHTpoibHast padoTa mo reme

JAucnepcHbie CHCTEMBI «JlucnepcHbie cucTeMbl»
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Monyasb / Paznen

Ne PesyabTaTt 00yuenus OueHo4yHbIC MepONIPUATHS OK
/ Tema
CHCTEMBI
6.1 |ducnepcHsbie Paznuuate ucTUHHBIE 1. 3agaun Ha IPUTOTOBIIEHUE OK 01
CUCTEMBI U pPacTBOPBI, KOJUIOUAHBIE pacTBOpPOB. OK 02
(bakTopsl NX pacTBOpHI U 2. IlpakTUKO-OpUEHTUPOBAHHBIE
YCTOWYMBOCTHU rpyOOIUCTIEpPCHBIE CUCTEMBI |pacUeTHbIC 33/1aHUS Ha
Ha OCHOBE XUMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
IKCIIEPUMEHTA UCIIOJIb3yEMBbIE B OBITOBOM U
MIPOU3BOJICTBEHHOM
JESTEIBHOCTH YEJIOBEKa.
6.2 |UccnenoBanue UccnenoBath Gusuko- JlaGopaTopHast paboTta (Ha OK 01
CBOWCTB XUMHUYECKHE CBOWCTBA BBIOOD):
JUCTIEPCHBIX pa3IUYHbBIX BUJIOB — IlpuroroBieHue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HccnenoBanue qucnepcHbIX
CUCTEM.
7 |Pa3zmen 7. HccaenoBaTh CBOMCTBA
KavecTBeHHbIEe |OpraHu4ecKuX U
peakunuu HEOpPraHu4ecKuX BellecTB
o0Hapy:KeHUus € HCMO0JIb30BaAHHEM
OPraHHYeCKHX H |Ka4YeCTBEHHBIX peakuuii
HEOpPraHU4ecKHuX
BellecTB
7.1 |OOHapyxeHue Uccnenosath 1. JTaboparopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIE PEaKLUU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAIUTHUYECKHE PEaKluu
AHHOHOB kaTtuoHOB [-VI rpym;
— AHQUIUTUYECKUE PEaKIUU
AQHUOHOB.
2. IlpakTuyeckue 3aaHus Ha
COCTaBJICHUE YPaBHEHHIA
peakiuii oOHapy)KEeHHS
KaTuoHOB [-VI rpynm n
AQHUOHOB, B T.4. B MOJIEKYJIIPHOM
¥ MOHHOH popmax.
7.2 |O6HapyxeHue Hccnenosate 1. JJaboparopHas pabota (Ha OK 01
OpraHUYECKHUX KaueCTBCHHBIC PEAKIINH BBIOOD):
BEIIECTB OpraHUYecKHUX coequHeHni |— KadecTBeHHbIE peakiuy Ha
OTJIEJIbHBIX OTJIEJIbHBIX KJIACCOB OTJIEJIbHBIE KJIacChl
KJIACCOB C OpraHMYECKHX BEIIECTB;
HCIIOJIb30BaHUEM — KauecTBeHHbII aHamU3
KauyeCTBEHHBIX OpPraHUYECKHUX COSIUHEHHH 10
peakuuit (YHKIIMOHATIBHBIM I'PYyMIIaM.
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2. IlpakTrueckue 3a/1aHus Ha
COCTaBJIEHUE KaY€CTBEHHBIX
peakuuit oOHapyKeHHs
OPraHUYEeCKUX COCIUHEHUM.
II |IIpuxkiaagHoi MOAYJIb
8 |Pa3zpen 8. OuenunBath nocjaeacTeusa |3ammura Keiica (¢ yueTom
Xumus B ObITY U |OBITOBOI U Oyayuieil npogeccuoHaAIbHOM
NMPOM3BOJACTBEHH |NPOM3BOJACTBEHHOI JesiTeJIbHOCTH)
0i1 1esiTeIbHOCTH |1eATeJIbHOCTH YeJI0BeKa C
YeJI0BeKa MO3MLMH IKOJIOTHYeCKOMI
0e30MmacHoOCTH
Xumus B ObiTy 1 |OueHuBaTh nocneactsus — |Keiic (¢ yuerom Oymymieit OK 01
MIPOU3BOACTBEHHO |OBITOBOU M npodeccuoHaNbHON OK 02
U IEATEIbHOCTH  |IIPOU3BOACTBEHHOMN NeSTEIIbHOCTH) OK 04
YeJI0BeKa JeATEeNIbHOCTH YesioBeKa ¢ | Bo3MoskHbIE TeMbI KEHCOB: OK 07
MO3ULUI IKOJIOTMYECKOU 1. [loTrennenue kmumara u
0e30MacHOCTH BBICBOOOKIEHUE Ta30BbIX
TUIPATOB CO JIHA OKEeaHa.
2. Bynyue maTepuaiibl s
aBua-, MaIUHO- U
pUOOPOCTPOCHHUS.
3. HoBble MaTepuansl aJist
COJIHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
pPacTUTENBHBIX IPENapaToB.
9. |Pa3mesn 9 HNurepnperuposars 3ammuTa y4eOHo-
HccnenoBanue H |XUMHYECKHE NMPOLECCH] M [MCCIEA0BATE]BCKOI0 MPOEKTA
XHUMHYECKH I siBJIeHUus B Ouocdepe (c yueTom Oymymeii
aHaJIn3 00beKTOB npogeccnoHaIbHOI
onocgdepbi AesiTeJIbHOCTH)
9.1 |OcHOBBI Boinmonusate nonusii uka | 1. Jlabopatopnas pabora OK 01
nabopaTopHOU AKCTIEPUMEHTAITBHOTO «OcHOBBI TabOpaTOPHOU
MPAKTUKYU B UCCJIEIOBaHUS C MPAKTHKN.
npoecCHOHANIBH | COOITIOICHUEM TTPABUIT 2. TumnoBsIe pacyeTsl MO

BIX JTAOOPATOPHUSIX

6e301acHoOro ooparieHus ¢
BEIICCTBAMH U
1a60paTOPHBIM
000py1I0BaHHEM

TEMAaTHUKE KCIIEPUMEHTA.
3. 3agayy Ha BLIUMCICHUE
CpEeIHEro 3HaUCHUs
AKCTIEPUMEHTAIBHBIX IAHHBIX,
MOTPEUTHOCTH.

4. IlpencraBieHue pe3ynbTaToOB
AKCTIEPUMEHTA B Pa3TMIHON
dbopwme (Tabmuna, rpaduxk,
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OK

OTYET, TOKJIAJl, IPEe3CHTALINs).

9.2

XUMHUYECKUI
aHanu3 Ipo0 BOJIBI

HccnenoBath XuMudecKkuil
cocTaB Mpood BOJbI

1. Tect «CBoiicTBa 1 cOCTaB
BOJIBD).

2. 3ananue « XMMHYECKUI
COCTaB BOJbI, TUIT BOABI
CrocoOblI ee MpUMEHEHU» (C
UCTIOJIb30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOpETUUECKHE 3a/1aHUs Ha
COCTaB BOJBI M CIIOCOOBI
BBIPAXCHHSI KOHIICHTPAIIWIA U
nepecyeT KOHIEHTPALuii (C
UCIIOJIb30BaHNEM HOPMATHUBHBIX
JTOKYMEHTOB).

4. Jlaboparopnas paboTa

— Onpezenenue KeCTKOCTU
BOJIBI M CIIOCOOBI €€
yCTpaHEHHUSI.

OK 01
OK 02
OK 07

93

XUMHYeCKH
KOHTPOJIb
KadecTBa
MIPOAYKTOB
MMUTaHUS

HccnenoBath XUMHUUECKUNI
CoCTaB HpOZIYKTOB IIUTAHUA

1. Tect «Oprannueckue u
HEOpPraHMYECKUE BEIIEeCTBA,
BXO/ISILIIME B COCTaB MPOJYKTOB
TTUTAHU.

2. [IpakTUKO-OpUEHTUPOBAHHBIE
3aJ]aHus MO KYJIMHAPHOMN
TEMaTHUKE.

3. JJaboparopHas paboTa—
Hccnenosanue nponykTos
NUTaHMS Ha HAJIU4Yue YTJIeBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJIMYKE YIJIEBO/IOB
(xpaxmai, IJII0K03a, caxapo3a).

OK 01
OK 02
OK 07
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9.4 | XuMHueckuit Uccnenoate xumuueckuid | 1. Tect no teme «Xumuueckuii |[OK 01
aHaju3 nmpoo COCTaB IPOO TTOYBHI COCTaB HEOPTraHUYECKUX U OK 02
TTOYBBI OpPTaHUYECKHUX yI00PECHHIN. OK 07

2. 3ananue «B3auMocBs3b
COCTaBa IMOYBbI, TUII TIOYBHI U €€
Ha3HAUYCHUSD.

3. JlJabopaTtopHas pabota

— Onpenenenne pH BogHOM
BBITSDKKH TTOYBBI, €€
KHCJIOTHOCTH U LIEJIOYHOCTH.

9.5 |HUccnenoBanue UccnenoBats xumMuueckui | Y4eOHO-UCCIIEN0BATENLCKHI OK 01
00BEKTOB cocTtaB 00beKTOB OMOC(hephl [IPOEKT B 00IaCTH OK 02
o6uochepsr Ha TIPUMEPE MPOIYKTOB MCCJIEIOBaHMS OOBEKTOB OK 04

MUTAaHMSL, BOABI U MIOYBBI ounocdepsl. OK 07

Bo3MoOHBIE TEMBI IIPOEKTOB:
1. UccnenoBanue cocTtasa
MHUHEPAITBHOUN BOABI U
PEKOMEH/IAIHH 110 €€
HCII0JIb30BaHHIO.

2. UccnegoBanue
pa3pyuaroero 1eHcTBUS
MIPUPOIHOMN BOJIBI HA
CTPOUTETBLHBIC MaTePHUAIIbI.

3. CocTaBiieHne IpoeKTa
[[BETHUKA/Oropoja/cana B
3aBHCHMOCTH OT COCTaBa
MIPOAHAIM3UPOBAHHBIX TTOYB.
4. CocraBicHHE
cOaIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECINI0) B 3aBUCHMOCTH
OT COJEPIKAHUS XUMHUYECKUX
MaKpO ¥ MUKPODJIEMEHTOB B
MPOJIyKTaxX MUTAHUSI.

5. UccnenoBaHue KauecTBa
MMUTHEBOM BOMEI.

6. UccnenoBanue mpod
BOJOIIPOBOIHOM BOJbI HA
npeaAMET YCTpaHCHUS
JKECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI
B CEJIbCKOXO3STMCTBEHHOM
JIESATCIIbHOCTH.
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