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Pabouas nporpamma yuebnoit qucuurummnel/mpenmera OY/J1.12 Xumus paspaboTaHa Ha OCHOBE:

- [Ipukxa3za MunucrepcTBa o0pazoBanus u Hayku Poccuiickoii @enepanuu ot 17 mast 2012 1. Ne
413 «O6 ytBepxkaeHuu (¢eaeparbHOro ToOCyAapCTBEHHOrO0 00pa30BaTEIbHOIO CTaHIApTa
CpeaHero oo0Imero o0pa3oBaHUs» ¢ U3MEHEHUSMHU U JONOJHEHUsAMH OT: 29 nmekadpst 2014; 31
nexabpst 2015 r., 29 urons 2017 1., 11 nexadps 2020 r., 12 aBrycra 2022 r.

- [Ipukaza Muno6prayku Poccum Ne726 ot 2 aBrycra 2013 "O6 ytBepkaeHuu denepaibHOTO
rOCyJJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CPEAHEro Mpo(hecCHOHAIBHOTO 00pa30BaHUS
o npodeccun 43.01.04 «IloBap cynoBoii»;

C YUCTOM:

- Ilpukaza MunucrepctBa mnpocsemenuss Poccun «O06 yTBepxkaeHuu (denepaabHOU
o0pa3oBaTeNbHON TporpamMMbl cpenHero obmero obpazoBanus» Ne371 or 18.05.2023 r,
(3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne74228).

- Paboueit mporpammel Bocnutanust ['BIIOY HCO «HPK» mo mpodeccun 43.01.04 «Iloap
CyZOBOI»;

- MeTonyeckux MaTepualioB 1o o0s3aTeabHbIM 00111e00pa3oBaTenbHbIM quciuiuiniaM @I'BOY

JI10 UPIIO, 29.09.2022 r., (https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-
prepodavaniya/ )

Opraaun3zanus-pa3paboTIuK: lNocynapctBeHHOE OI0KETHOE poQeCCHOHATBHOE
oOpa3oBatenbHOe yupexaenue HoBocubupckoii odmactin « HoBocuOupckuii peqHON KOJUIEIHK.

Pazpabotuuk: T'apeiimmua W.I'., mnpemomaBarens  Ouonoruu, reorpaduu,  BbICIIAs
KBaJIM(DUKAILIMOHHAS KaTerOpHsl.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOI'PAMMBI YYEBHOMN
JUCHUIVIMHBI/TIPEIMETA OY .12 XUMUSA
1.1. O6aacTh npuMeHeHHs padoueii MporpamMMbl
PabGouass mporpamma y4eOHOW  TUCHUIUIMHBI/TIpeaMeTa «XHUMHS»  SBISCTCS  YaCThIO
00pa30BaTeNbHON MPOrpaMMbI MOATOTOBKH CIEIMAIMCTOB CPEIHEro 3BeHa (0a3oBas MOATOTOBKA) B

cootBercTBUU ¢ ®I'OC CIIO mo npodeccun 43.01.04 «IToBap cymoBoii».

1.2. MecTo AMCUMIIUHBI/TIPEAMETAa B CTPYKTYPe OCHOBHOI npodeccHoHATbHOI 00pa3oBaTe/IbHOM
NPOrpaMMmblI

Jucnunnuna/mpenmer «Xumus» sBisiercst yueOHsiM npeameroMm uz ®I'OC cpeanero oOmero
oOpazoBanus. JlucHMIUIMHA U3ydYaeTcsl B 001e00pa30BaTeIbHOM LIUKJIE OCHOBHOM MPOQecCHOHaIbHOM
oOpa3zoBarenbHOil iporpammsel CI1O Ha 6a3e ocHOBHOTO 001Iero 00pa3oBaHUs C IOJYUYEHUEM CPETHETO

o011ero o6pa3oBaHusI.

1.3. lleaun y4eOHOH AMCUHMILIMHBI/MIPeAMETa — IUIAHMPYeMble Pe3yJbTAThl OCBOEHHUSI Y4YeOHOI
AUCHUILIMHBI/TIPeIMeTa

Coneprkanue mporpaMMbl « XUMUsD» HAIIPABJICHO HA JOCTIKEHHUE CIEAYIONINX LETH U 3a1a4:

Lenb: @opmupoBaHHEe Yy CTYIECHTOB NPEACTABICHHS O XHMHUYECKOM COCTaBJISIONIEH
€CTEeCTBEHHO-HAyYHOW KapTHHbl MHpa KaK OCHOBBl MPUHATHS PEIIEHUWH B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYallUsIX, OTBETCTBEHHOTO MIOBEACHUS B IPUPOTHOM cpeie.

3anaum:

1) chopmupoBaTh TOHUMAaHHE 3aKOHOMEPHOCTEH NPOTEKAHHUS XHMHUYECKHX IPOIECCOB H
ABICHUM B OKpYXKalIlIed cpene, ILEJIOCTHOM HAydYHOM KapTUHBI MHpaA, B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YyMEHHUS COCTAaBIATH (OPMYJIbl HEOPTaHHMYECKUX M OPraHMYECKUX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEAKIIUNA, OOBIACHITh UX CMBICI, HHTEPIPETHPOBATh PE3YIbTaThl XUMHUUYECKUX
AKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM TPOBEACHHS MPOCTEHININX XUMHYECKHX OSKCIIEPUMEHTAIBHBIX
WCCJICIOBAHUI C COOJIFOJICHUEM TPaBWJI 0€30MacHOTO OOpaleHus ¢ BeIeCTBaMU W J1abOpaTOpHBIM
000pyI0BaHUEM;

4) pa3BUTh yMEHHS HCIOIH30BaTh WH(POPMAIMI0O XUMHUYECKOTO XapakTepa M3 pa3IMYHBIX
HMCTOYHHUKOB;

5) chopmupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOSH NEATEIHHOCTH U XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopMHupoBaTh TOHUMAHUE 3HAYMMOCTH JOCTIKEHUNH XUMHUYECKOW HAYKU M TEXHOJOTUM IS
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Pa3BUTHSI COLMAIBHON U IPOU3BOJICTBEHHOM cep.

B pesynbrare msyuenus ydyeOHou mucummuisbl/mpeamera OY /.12 Xumus y oOyuaromerocs

JOJIKHBI COPMUPOBATHCS CIIEIYIONINE PE3YIbTATHI:

HaunmeHoBaHHue U KO,

Inanupyemble pe3yJibTAThI

KOMIIEeTeHI U Oo0urue JAucuunanHapHsie
(JInuHOCTHBIE M MeTaNPeIMETHDIE) (ITpexMeTHBIE)
OK 1. IToanmars JIP 6 yacmu mpyoogozo - BJAJIETh CHCTEMOM XHWMHUYECKHUX 3HAHHWH,
CYIIIHOCTb U B80CNUMAHUA. KOTOpasi  BKJIIOYAeT:  OCHOBOIIOJIArarolue
COIMATIHLHYIO - TOTOBHOCTb K TpPYyHdy, OCO3HAHHE | MOHATHS (XMMHYECKHIl JIIEMEHT, aToM,
3HAYUMOCTH CBOEH [ICHHOCTH MacCTEPCTBa, TPYAOIIO0HE; | JIEKTPOHHAs 000J0Yka aroma, s-, p-, d-
Oyayeit mpodeccuu, - TOTOBHOCTh K aKTHBHOH | DJIEKTPOHHBIE  OpPOMTalM  aTOMOB,  HOH,
NPOSIBIISITH K HEl JESTeIbHOCTH TEXHOJIOTHUECKOW U | MOJIEKYJa, BaJICHTHOCTb,
YCTOMYMBBINA HHTEPEC. ColMalIbHOU HaIpPaBJIEHHOCTH, | 3JIEKTPOOTPULIATEILHOCTD, CTETeHb
CIOCOOHOCTD WHUIMUPOBATh, | OKUCICHHUSA, XHUMHUYeCKas  CBS3b,  MOJIb,
OK 2. Opranu3oBbiBaTh | MJIAHUPOBAaTh W CaMOCTOSITETIHHO | MOJISIpPHAsT —~ Macca,  MOJSIPDHBIA  00beM,
COOCTBEHHYIO BBITIOHSTH TAKyIO IEATEIEHOCTD; VIIEPOAHBIA  CKeJeT, (hyHKIIMOHATPHAS
JIeSITENIbHOCTb, - WHTEpeC K pasIUYHBIM cdepaM | Tpymma, pagukall, H30MepHs, H30MEpHI,
OTIPENIeNIATh METOJBl U | TPO(ECCHOHATIBLHOM esITENbHOCTH, TOMOJIOTHYECKHN pan, TOMOJIOTH,
crocoOb! BeIMONTHEHUST | MP: Ogradenue ynugepcaibHbimu YTIIEBOIOPOIBI, KHCJIOPO/I- u
pohecCHOHATBHBIX V4eOHbIMU HO3HABAMEbHLIMU a30TcojiepXKaInue COeTUHEHHS, ONOIIOTTIECKI
3aJa4, OLIEHUBATh UX oelicmeusamu: aKTUBHBIE BemlecTBa (YIJICBOABI, KHPHI,
3¢ PEKTUBHOCTD U a) baszosvie nozunecKue 0eticmeus: OenKu), MOHOMEp, TMOJNUMEpP, CTPYKTYpPHOE

Ka4yCCTBO.

OK 3. AHanu3upoBathb
pabouyro CUTYyaIuro,
OCYIIECTBIIATh
TEKYUIUH U UTOTOBBIN
KOHTPOJIb, OLIEHKY H
KOPPEKIINIO
COOCTBEHHOM
JIeSITeJIbHOCTH, HECTHU
OTBETCTBEHHOCTH 3a
Pe3yIbTaThl CBOCH
paboThL.

- CaMOCTOATEIBHO (DOPMYIHPOBATH H
aKTyaJH3UpOBaThH npobiemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIWBAaTh CYIIECTBEHHBIN
MpU3HaK WM OCHOBaHUS  JUIA
CpaBHEHHs,  KilacCHQUKAIMK U
0000111eHHS;

- ONpeAeNsATh LEeIH AeSTeIHHOCTH,
3aJaBaTh MapaMeTphl U KPUTEPUH UX
JOCTIKEHHS

-  BBISBIATH 3aKOHOMEPHOCTH W
MPOTHUBOPEYHS B PacCMaTPUBAEMBIX
SIBJICHUSIX;

- BHOCHTH KOPPEKTUBBI B
JIeSTENIbHOCTD, OIIEHHUBATh
COOTBETCTBHE PE3YJIbTATOB IIEIIsM,
OIICHUBATh  PUCKU  TIOCIIEJICTBHI
JeSITebHOCTH;

- pa3BHBATh KPEATHBHOE MBINLICHHE
MIPY pelIeHUH KU3HEHHBIX IPo0IeM
0) 6azosvle  ucciedosamenbCKue
Oelicmeus:

-  BI3JCTh HaBbIKAMH  y4eOHO-
HCCIIEIOBATEIbCKOW M NPOEKTHOHN
JeSITebHOCTH, HaBBIKAMH
pasperieHus npooeM;

- BBISIBJISITH MPUYHHHO-
CJIEZICTBEHHBIE CBSI3U u
aKTyaJH3UpOBaTh 3a/1a4y, BHIJIBUTATh
TUIOTE3y €€ pelIeHus, HaXOIUTh
apryMeHThl A JIOKa3aTelbCTBa
CBOMX  YTBEpXKACHHWH,  3agaBarb
TapaMeTphl M KPUTEPUH PEIICHHUS;

3BEHO, BBICOKOMOJICKYJISIPHBIE —COCTHHCHUS,
KPHUCTAJUTHYECKas perieTka, THIIBI
XUMHYECKAX  peaKkuuii  (OKHCIUTEIBbHO-
BOCCTaHOBHUTEIIbHBIEC, 9K30- u
9HIOTEPMUYECKHUE, peaxiuu HOHHOTO
obOmeHa), pactBop, AJIEKTPOJIHTHI,
HEJICKTPOJTHUTHI, 3JIEKTPOIUTHYECKAS

JIUCCOLIMAITUS, OKHUCIUTEIh, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKON PEaKIMU, XUMUYIECKOE
paBHOBecHE), TEOPUU H 3aKOHBI (TEOpHs
XUMHYECKOTO CTpOCHHSA OpTaHUYECKUX
BELLECTB AM. Bytnepoga, TEOpHUst
3JIEKTPOIUTUYECKON JIMCcCOoLMAlnH,
nepuonuyeckud 3axkon .M. Menneneesa,
3aKOH COXpaHEHHs MAacChl), 3aKOHOMEPHOCTH,
CHMBOJIUYECCKUN SI3BIK XUMHUH,
(aKkTONIOTHYECKHE CBEACHUS O CBOMCTBax,
COCTaBe, MOJYyYEHUHU u Oe3omacHOM
WICITOJIH30BAHUY BOKHEUIIINX HEOPTaHUIECKUX
M OpPraHMYeCKMX BEIIECTB B OBITY H
MPaKTUYECKOM AESITEIbHOCTH YEI0BEKA;

- YMETh BBISBISITH XApaKTEPHBIE MPU3HAKU U

B3aMOCBA3b HN3YUYCHHBIX HOHS[TPIfI,
MNPUMCHATL COOTBCTCTBYIOLIUC TIIOHATHA IIPU
OIMMCaHHUH CTPOCHU u CBOMCTB

HCOPraHUYCCKUX U OPraHU4YCCKUX BCUICCTB U
nux HpeBpameHHﬁ; BBIABJIATH B3aMMOCBA3b

XUMHUYECKUX 3HAHMH C TIOHATUSAMH WU
MIPEACTABICHUSAMHU JPYTUX
€CTECTBEHHOHAYYHBIX [IPEIMETOB;

- yMETb  UCIOJIb30BaThb  HAMMEHOBAHUS

XUMUYECKUX COCIUHEHUN MEXIYHAPOTIHOTO
COI03a TEOPETUYECKOW M MPUKIAJHON XUMHUU
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- AHAJIM3UPOBATH IMOJTYYCHHEBIC B XO/1€

pellicHUs  3aJaud  PE3yJbTaThl,
KPUTHYECKU OIICHUBATh ux
JIOCTOBEPHOCT, MPOTHO3UPOBATH

M3MEHEHHUE B HOBBIX YCJIOBHSIX;
- yMETh TMEpPEHOCUTh 3HAHUSI B
MO3HABATENFHYI0 W MPAKTHYECKYIO
001aCTH KU3HEICATSIILHOCTH;

- YMEThb WHTETPUPOBATh 3HAHUS U3
Pa3HBIX IPEAMETHBIX 00IacTeil;

- BBIJIBUTATh HOBBIC uzew,
npeasiaraTh OPUTMHAIBHBIC MTOAXOAbI
U pelIeHHS,;

- CIIOCOOHOCTH MX HCIOJIE30BAHUS B
HO3HABATEJIbHOM W  COLMAJIbHOH
MPaKTUKE

W TpPUBHAIbHBIE HA3BaHUS  BAKHEHIINX
BemlecTB  (3TWJICH, AaIeTHJICH, TIIUICPUH,
¢denon, QopmampAeTHA, YKCYCHas KHCIOTa,
TIMIUH, YrapHbIM ra3, YrieKUcabld ras,
aMMHaK, TalleHas W3BeCTh, HeramieHas
W3BECTh, TMHTHEBAsT CcoJa H  JPYTHUX),
COCTaBIATh (OPMYNBI HEOPTaHWYECKUX U
OpTraHUYECKUX BEILIECTB, ypaBHEHUS
XUMHYECKUX PEAKIUH, OOBICHATh UX CMBICIH,
MOATBEPKIATh  XapaKTepHbIE XUMHUYECKUE
CBOIICTBA  BEIIECTB  COOTBETCTBYIOIUMH
SKCIEPUMEHTAMU M 3alUCSIMU  ypaBHEHUI
XHMHUYECKUX PEeaKiIuii;

- yYMeTh YyCTaHaBIMBATh NPUHAIIEKHOCTD
M3YUYCHHBIX HEOPTaHUYECKUX U OPraHUYCCKUX
BEIIECTB K OMNpeACNeHHBIM KjaccaM |
TpynmnaM COeAMHEHWH, XapaKTephu30BaTh HX
COCTaB M BAKHEHIINE CBOMCTBA; OIPEIECIATh

BHUJIbI XHMHUYECKHX CBs3el (KOBaJlGHTHAas,
WOHHAs, METAJUIMYeCKasi, BOAOPOIHAS), THITbI
KPUCTAJUTMYECKHUX peLIeToK BELLECTB;
KJIACCU(HUIMPOBATh XUMUYCCKUE PEAKIINY;

- chopMupoOBaTh MPEACTABICHUSA: 0
MaTepuaibHOM €IUHCTBE MHpa,

3aKOHOMCPHOCTAX U IO3HABACMOCTHU SIBIICHUH
nmpupoabl; 0 MCECTC W 3HAYCHUM XUMHU B
CUCTEME CCTCCTBCHHBIX HAyYK M €€ PpOJIM B

obecrieyeHn YCTOWYHBOTO pa3BUTHSA
YyeJIOBeYeCTBa: B pereHun pooJieM
SKOJIOTMYECKOM, SHEPreTUYeCKO U MUILIEBOMI
0e30macHOCTH, B  Pa3BUTHH  MEIUIUHEI,
CO3JJaHWU  HOBBIX  MaTepUajoB, HOBBIX
WCTOYHUKOB  SHEPru¥, B  o0eCreuYeHuu
paIiOHABHOTO ~ TPUPOJOIONB30BaHUSA, B

(OpPMUPOBAaHUU MHUPOBO33PECHUS U  OOIICH
KYJIBTYphl YEJIOBEKa, a TAK)KE DKOJOTHYCCKHU
000CHOBaHHOTO  OTHOIIEHHWS K  CBOEMY
3I0POBbIO U IPUPOJIHOH CpENE;

- BJAJETh CHCTEMOM XHMHUUYECCKHUX 3HAHHUH,
KOTOpasi ~ BKJIIOYAET:  OCHOBOIIOJIArarouiue
MOHSATHSA (HOTIOIHUTEIHFHO K CHCTEME TTOHATUH
0a30BOTO ypOBHS) - W30TOIMBI, OCHOBHOE U

BO30YXJICHHOE COCTOSIHHE aToMma,
ruOpUaN3anms ATOMHBIX opbuTanei,
xumudeckas cBs3b ("0 " wm "', KpaTHbIle
CBSI3N), MOJISIpHAs KOHIICHTPAITHS,
CTPYKTYpHas ¢dopmya, HU30MEpHS
(cTpykTypHasi, reomerpuueckasi (UHC-TpaHC-
WU30MepHs), THIIBI XUMHYECKHX pPEeaKIuii
(roMo- ¥ TeTeporeHHble, OOpaTUMbIE H
HeoOpaTHMBIE), pacTBOpPHI (uctuHHEBIE,

JIUCTIEPCHBIE CUCTEMBI), KPHUCTAJUIOTHUIPATHI,
CTEIEHb JUCCOLMALINM, DJIEKTPOJIN3, KPEKUHT,

puhOopMUHT); TEOPUH u 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE
3HaHWS, JIeXKalUe B OCHOBE IMTOHHMAHHUS

IMPUYIMHHOCTU M CHUCTCMHOCTH XUMHYCCKHUX
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SBIICHUI, COBpEMEHHBIE TIPEACTABICHUS O
CTPOCHUH BEIIECTBA Ha ATOMHOM,
MOJIEKYJISIPHOM u HaJMOJIEKYIISIPHOM
YPOBHSX; TPEACTAaBICHHA O MEXaHH3Max
XMMHUYECKUX PEaKLnil, TEPMOJMHAMHYECKUX U
KHUHETHYECKHX 3aKOHOMEPHOCTSIX ux
MPOTEKaHus, O XHWMHYECKOM paBHOBECHH,
JTUCTIEPCHBIX ~ CHUCTeMaX, (haKTOJIOTUYECKUE
CBEJICHUS O CBOHCTBAX, COCTaBe, MOMYYCHUHU U
0e30MacHOM ~ HCITOJIB30BAaHUM  Ba)KHEHIIINX
HEOPTaHWYECKUX M OPTaHWYECKUX BEIIECTB B
OBITY H  TPaKTHYECKOH  JESATENbHOCTH
YyeloBeKa; OOMmMX HAy4YHBIX  MPUHIIAIIAX
XUMHYECKOTO TPOM3BOACTBA (Ha MpHUMeEpe
MPOM3BOJCTBA CEPHOM KHCIOTHI, aMMHaKa,
MeTaHoJIa, epepaboTKu HeTH);

- YMETh TPOBOJUTH PACUYETHI 10 XUMHUIECKIM
dbopMyslaM H  ypaBHEHHSIM  XUMHUYCCKUX
peakiuii ¢ HCMOJBb30BaHUEM (PUIMUSCKUX
BEITMIUH (Macchl, 00beMa Ta30B, KOJIMYECTBA
BEIIECTBA), XapaKTepU3YIOMINX BEIIeCTBA C
KOJINYECTBEHHOW CTOPOHBI:  pacyeThl M0
HaXO0XICHUIO XUMHYECKOH (hopMyITBI
BeIIecTBa;  pacueTsl  Macchl  (00beMa,
KOJIMYECTBA BEIIECTBA) TNPOJYKTA PpEaKIHy,
€CJIM OJHO U3 UCXOJHBIX BEIIECTB JAHO B BUJIC
pacTBOpa C OINpPEAEICHHOM MaccoBOW JoJel
PacTBOPEHHOTO  BEIIECTBA WM JaHO B
n30bITKE  (MMEeT  TNPHMECH);  pacyeThl
MaccoBOH WM OOBEMHOW JONMM BBIXOZA
MPOJYKTa PpEakluu; pacueThl TEeIrJIOBOTO
s¢dexra peakumii, O0OBEMHBIX OTHOIICHUH
ra3os;

- YMETh BBHISABISATH XapaKTEpHbIE MPU3HAKU H

B3aMOCBA3b HN3YUYCHHBIX HOHS[THﬁ,
IMPUMCHATH COOTBETCTBYIOHIUC IIOHATHA IIPU
OIMMCaHHUHN CTPOCHU u CBOMCTB

HEOPTaHWYECKUX M OPTaHWYECKHUX BEUIECTB U
nux HpeBpameHHﬁ; BBIABJIATE B3aUMOCBA3b
XMMUYECKMX 3HAHMH ¢ DOHATHSAIMH H
NPEACTABICHUSAMH JPYTUX MPEAMETOB IS
Oonee OCO3HAHHOT'O MOHUMAaHUI 5
O6L$ICH€HI/I$I CYIIIHOCTI/I MaTepI/IaHBHOFO
€IMHCTBA MHPA; HCIOJIb30BaTh CHUCTEMHBIE
XUMHUYCCKHUEC 3HAHUA JIA 06LSICHCHI/IH n
IIPOTHO3UPOBAHHUA SIBJIEHUH, UMEIOIIUX
€CTECTBEHHOHAYUYHYIO MIPUPOAY;

- yMETh  HCIIOJNIb30BaTh  HAMMEHOBAHUS
XUMHUUYECKUX COEIUHEHUN MEXyHapOIHOIO
COI03a TEOPETHUYECKON U MPUKIATHOU XUMUU
H TPUBHAILHBIE Ha3BaHUSI BEIIIECTB,
OTHOCAIIIUXCA K I/I?:y‘-IeHHBIM KJ1accamM
OpFaHI/IT-IeCKI/IX nu HeOpFaHI/I‘IeCKHX
COCAMHEHUH; HMCHOJB30BATh XUMHUYECKYIO
CUMBOIIMKY  JUISI  COCTaBJCHHUS  (HOpPMYI
HEOPTraHWYECKHUX BEIIECTB, MOJCKYJLIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX, COKPAIICHHBIX U
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CKEJIETHBIX) (POPMYJI OPraHUUECKUX BEIIECTB;
COCTaBJISATh YPAaBHEHUSI XUMHUYECKUX PeaKLnit
W PAaCKpBIBaTh WX CYIIHOCTH: OKHCIHTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKINA TOCPEICTBOM
COCTaBJICHHsI 3JEKTPOHHOTro OajaHca dTHX
peaknuii; peakuuid HOHHOTO OOMEHa IyTeM
COCTaBJICHHUS] WX TMOJMHBIX M COKPAIIEHHBIX
WOHHBIX ypaBHEHWH; peakuuid THIPONIN3a,
peaxuuit KOMITJIEKCOOOpa30BaHUs (na
MpUMepe THUAPOKCOKOMIUIEKCOB ITMHKA |
ATIOMHUHUS); TOATBEPXKIATh  XapaKTEepHbBIE
XHMHUYECKHE CBOIcTBa BELIECTB
COOTBETCTBYIOITUMH  JKCIIEPIMEHTAMU |
3a0MUCSIMU YPABHEHUN XMMUYECKUX PEaKLIMIA;
- YMeTh KJIACCH(UIMPOBATH HEOPraHUUECKHUE
U OpraHruvdcCKUC BCIICCTBA U XHUMHUYCCKUC

peaxuuu, CaMOCTOSITEIbHO BBIOMpATH
OCHOBaHHUSI ¥ KPUTEPHH AN KiIacCHpUKaIuu
M3y4aeMbIX XUMHUECKUX 00BEKTOB,

XapaKTepu30BaTh COCTaB UM  BaKHEHIIne
CBOICTBA  BEIIECTB, NPUHAMISKANNX K
ONpEeNeNICHHBIM  KJIaccaM W Tpynmnam
COeMHEHNH (TMPOCThIE BEMIECTBA, OKCHIFI,
TUAPOKCHJIBI, COJIM; YTIEBOIAOPOJBI, MPOCTHIE
3GUpBl, COUPTH, (QEHONBI,  aNbACTHIH,
KETOHBI, KapOOHOBBIC KHCIIOTHI, CJIOXHBIC
a¢upsl, YKUPHI, YTTIEBOIBI, aMUHBI,
aMUHOKHCIIOTHI, OEJIKN); TPUMEHSITh 3HAHUS O
CcOCTaB€ M  CBOMCTBaX  BEUIECTB  JUIS
OKCIIEPUMEHTAILHOW  TIPOBEPKH  THIIOTE3
OTHOCHUTEIIFHO 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMHUYECKUX PEAKIMA ¥ MPOTHO3UPOBAHUS
BO3MOYXHOCTEN MX OCYLIECCTBIICHHUS;

- yMeThb TOATBEPXkJaTh Ha KOHKPETHBIX
npuMepax XapaKkTep 3aBUCUMOCTH
PEaKIMOHHOW CHOCOOHOCTH  OPTaHMYECKHX
COCIMHEHW  OT  KPaTHOCTH MW  TUNA
xoBayieHTHOM cBsizu ("T " m "), B3aMMHOrO
BJIUSHUSI aTOMOB W TPyIIl aTOMOB B
MOJIEKyJIax; a Takke OT ocoOeHHocTel
peanuzanuu Pa3ITUYHBIX MEXaHU3MOB
MIPOTEKAHUS PEAKLUI;

- yMeTh XapaKTepu30BaTh JJICKTPOHHOE
cTpoeHHMe  aTtoMOB (B OCHOBHOM |
BO30YKJICHHOM COCTOSTHHH) 154 HOHOB
XUMUYECKUX DJIeMeHTOB 1 - 4 mepuomaoB
[lepuonuueckoit cucremsl .M. MeHneneena
W WX BaJCHTHHIE BO3MOXXHOCTH, HWCIOJB3YS

nousitust ~ "s",  "p",  "d-amekrpoHHBIE"
opburainu, SHEPreTHYECKHE YPOBHU;
OOBSICHAT  3aKOHOMEPHOCTH  M3MEHEHHS
CBOWCTB  XWMHYECKHX  DIIEMEHTOB |

00pa3yeMbIX MU COEAMHEHUH 10 IeproiaM U
rpynnam;

OK 4. OcyuiecTBasiTh
HIOMCK, aHAJIN3 U
OLICHKY MH(pOpMaLuH,

JIP 6 obnacmu yenHoCmuy Hay4Ho20

NO3HAHUSA:
-chopMHUPOBAHHOCTH

- yMeTh IUTAHUPOBaTh U  BHITIOJHSTH
XUMHYECKANW OKCIIEPUMEHT (TpeBpaleHus
OpraHMYECKUX BEIISCTB NpPH HArpEeBaHWUH,
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HEOOXOIMMOM ISt
MMOCTAHOBKH M PEIICHUS
podeCCHOHATTLHBIX
3ajad,
po(heCCHOHANTBHOTO U
JIUYHOCTHOTO Pa3BHUTHSL.

OK 5. HUcnonbs3oBath
MHPOPMAaLUOHHO-
KOMMYHHKAIMOHHBIC
TEXHOJIOTHH JIJIs
COBEpPILECHCTBOBAHUS
podeCCHOHATTEHOM
JIeSITeITbHOCTH.

MHUPOBO33pPEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd M OOIIECTBEHHON NPaKTHKH,
OCHOBAHHOTO HAa JIUAJIOre KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HaHUIO
CBOETO MeCTa B MOJUKYJIbTYPHOM
MHpE;

- COBEpILCHCTBOBAHUE S3BIKOBON W
YUTATEIHCKON KYJIBTYPbI KaK
CpeICTBa B3aUMOACUCTBHUS MEXIY
JIIOABMU M IO3HAHUS MUPA;

- OCO3HAaHHE LIEHHOCTU Hay4HOH
JesITeIbHOCTH, TOTOBHOCTh
OCYILECTBIIATD IPOCKTHYIO u
UCCIIEIOBATENbCKYIO  JIESITETIbHOCTD
WHIWBUAYaIBHO U B TPYIIIIE;

MP: Osrnadenue yHugepcaibHvimMu
V4eOHbIMU HO3HABAMEIbHBIMU
oelicmeusamu:

8) paboma c uHgopmayuei.

- BIAJETh HABBIKAMHM IOJYYCHHUS
WHQOPMAIIUK U3 UCTOYHUKOB Pa3HbIX
THUIIOB, CaMOCTOSITEIILHO
OCYILECTBIISITH ~ TIOMCK,  aHaju3,
CHUCTEMaTH3alUI0 M MHTEPIPETAINIO
WHQOpPMAIUK Pa3IUYHBIX BUAOB U
(hopM TpenCTaBICHUS;

- co3JaBaTh TEKCTHl B Pa3IMYHBIX
dopMaTax ¢ ydYeTOM Ha3HAYCHHS
MHQOPMAaLMK U LIEJIEBOH ayJUTOpuUH,
BEIOMpas  ONTUMAIBHYIO  (opMy
MpEICTABICHUS U BU3YyaIH3allnHg;

- OIICHUBATh JIOCTOBEPHOCT,
JETUTUMHOCTh  MHpOpPMalLUH, €€
COOTBETCTBHE MIPaBOBBIM u
MOpPaJILHO-3THYECKUM HOpMaM;

- HCIOJIBb30BaTh cpencrTsa
MH(POPMALMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
peLeHnn KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
coOroreHneM TpeboBaHM
SPrOHOMHKH, TEXHUKHU
Oe3omacHoCTH, TUTHEHBI,
pecypcocOepexeHus, TPaBOBBIX U
THYECKHUX HOPM, HOPM
MHPOPMALIMOHHON 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMUSI
1 3aIUTHl HH(OpMAaLUHy,
MH(POPMALIMOHHOH 0€30MaCHOCTH
JUYHOCTH;

MOJTyYeHUE JTUIIEHA U U3ydeHHe €ro CBOWCTB,
KayeCTBEHHbIC pPEaKUUH Ha  albACTHIH,
Kpaxmaj, YKCYCHYIO KHCIIOTY; JEHaTyparlus
OeNKOB TpH HarpeBaHWH, IBETHBIE PEaKIINU

OelKOB; MPOBOJUTH  PEaKUWHd  HOHHOTO
oOMeHa,  ompenmensiTb  CpeAy  BOJAHBIX
pacTBOpPOB, KadeCTBEHHBIE pEakIUu Ha
cynbdar-, kapOoHaT- M XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS; pemaThb
OKCIIEPUMEHTAIbHBIE  33/ladll  TI0  TeMaMm

"Mertamiel" u "Hemeramisl") B COOTBETCTBHH
C TpaBWIaMH TEXHUKH O€30MaCHOCTH MpH
0o0pamieHu ¢ BEIIeCTBAMH W JIa00paTOPHBIM
obopynoBaHUEM; TPEACTABIATh PE3YIbTATHI
XMMHUYECKOTO IKCIIEPUMEHTa B (popMe 3amucu
YpPaBHEHUN COOTBETCTBYIOIIUX pEaKUMd U
(opMyIIMpOBaTh BBIBOJBI HAa OCHOBE JTHX
pe3yJIbTaTOB;

- YMETH AHAJIM3UPOBATH XUMHYCCKYIO
uHpOpMaLMIO, TONyYaeMyl M3  Pa3HBIX
HMCTOYHHUKOB (cpencts MaccoBOH

uHpOopMaluu, cetb IHTEpHET U Ipyrue);

- BJIQJECTh OCHOBHBIMH METOAAMU HAYYHOTO
MO3HAHUS BELIECTB W XMMHUYECKUX SIBICHUI
(HabmozeHue, H3MEpeHue, OKCICPUMEHT,
MOJICIIUPOBAHUE);

- YMETh IPOBOAMUTH PACUETHI M0 XUMHUYECKUM
dbopMynaM W ypaBHEHUSM XHMHYECKUX
peaknuii ¢ HCMOJb30BaHUEM (PUIMUECKUX
BEIMYMH, XapaKTEPHU3YIOIIMX BEILECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, o0beMma
(HOpManpHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA
BEIIECTBA; UCIIOJIb30BaTh CHCTEMHEIE
XUMHAYECKHE 3HAHUS AJIsl IPUHITUS PEeLICHUI
B KOHKPETHBIX JKM3HCHHBIX CHTYaIlUsiX,
CBSI3aHHBIX  C BEIIECTBAMU WU HX
PUMEHEHHUEM;

- yMeTb CaMOCTOSITEJIbHO IUIAaHUPOBAaTh H
MPOBOJIUTH XAUMUYECKUH IKCIIEPUMEHT
(mosryuenue u U3yuCHHE CBOHCTB
HEOPraHMYEeCKUX M OPraHUYEeCKHX BELIECTB,
KauyeCcTBEHHbIE  PEAaKIMHd  YTIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOICOIEPKAIINX
OpraHUYECKUX BEIIECTB, pernieHne
IKCTIEPUMEHTAIILHBIX 3aja4 1o
pacro3HaBaHUIO HEOPraHUIeCKUX u
OpraHMYeCKUX BEUIECTB) C COOJIIOJCHUEM

npaBuin  Oe3omacHoro  obOpamieHus — C
BEIIECTBAMH " nabopaTopHbIM
o0opynoBaHueM,  (QOpPMyIUpOBaTh  LEIH
WCCIIIOBAHUS, MPENOCTAaBIIAT B Pa3IUYHOM
dopme Ppe3yJIbTaThI JKCIIEPUMEHTA,
aHAIM3UPOBATh u OIICHUBAThH ux
JOCTOBEPHOCTb;

- YMETh OCYLICCTBIIATH LeJICHANPaBICHHbIN
HNOMCK  XMMHYeCKOi  umHpopmamumu B

Pa3JIUMYHbIX MCTOYHUKAX (Haqua;I u y‘-Ie6HO-
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HaydHas JIMTeparypa, CpeACcTBa MacCOBOM
uHpopManuy, cerb HWHTEpHET © Opyrue),

KPUTUYECKH  aHAIU3UPOBATh  XHUMHYECKYIO
nHpopMmarmio,  mepepadbaTelBaTh ¢ U
HCIOJIb30BaTh B COOTBETCTBUU c

MOCTaBJICHHOW Y4eOHOM 3a1aueii;

- BIIAJACTh CHUCTEMOHN 3HAHMH O METOIax
HAyYHOTO TIO3HAHMS SBJICHUU TPUPOJIHI,
WCIIONL3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHHSIMA ~TIPUMEHSTh OJTH 3HAHHUS TIpU
AKCTIEPUMCHTAITFHOM HCCIICOBAHNH BEIICCTB
U Ui OOBSICHEHUS XHMHUYECKHX SIBICHHH,
MMCIOIHUX MECTO B TPHUPOAC IMPAKTHIECKOI
JIeSITeJIbHOCTH YEJIOBEKAa M B IIOBCEAHEBHOM
SKHM3HU,

OK 6. Paborats B
KoMaH /e, 3PPEeKTUBHO
00IIIaThCS C KOJUIETaMU,
PYKOBOJICTBOM,
KIINEHTaMH.

JIP- TOTOBHOCTb K CAaMOpPa3BHUTHIO,
CaMOCTOSTEIIBEHOCTH H
CaMOOTIpeIeNIEHHIO;

-OBJIaJICHUE  HaBBIKAMU  y4eOHO-
HCCIEA0BATENbCKOM, NPOEKTHOH U
COITMAITLHOM JACSITEITHFHOCTH;

MP: Osnadenue ynusepcaibHblmu
KOMMYHUKAMUBHLIMU OCUCHBUIMU.
0) cosmecmnas 0esmenbHOCMb:

- MOHMMAaTh H  HCIOJIb30BaTh
MPEUMYyILIECTBA KOMaHIHOH 51
WHAWBHIyATHOW PaOOTHI;

- TPUHUMATH [EIH COBMECTHOM
JICATEIIbHOCTH, OpPraHW30BBIBaTh U
KOOpDIMHHUPOBATh JEHCTBHA 10 €€
JIOCTIDKCHHMIO:  COCTaBIATH  ILIAH
JICUCTBUM, pacupeneisaTb pojiau C
Y4eTOM MHEHUH YY4aCTHUKOB
0o0CcyXJaTh pe3yJNbTaThl COBMECTHOM
paboThr;

- KOOPJWHUPOBaTh W BBINOJIHSITH
paboTy B YCIOBUSAX peajbHOTO,
BUPTYAJIBHOTO ¥ KOMOMHUPOBAHHOTO
B3aUMO/JICUCTBHUS;

- OCYIIECTBIISATh [TO3UTHUBHOE
CTpaTeruyeckoe TOBEJICHUE B
Pa3IMUYHBIX CHUTYyalMsX, IPOSBIAThH
TBOPYECTBO M BOOOpakeHHE, OBITh
MHHUITUATUBHBIM

MP: Osnadenue yuusepcaibHbiMu
pPeYASIMUBHIMU QCUCBUIMU.

- yMeThb IUIAHHPOBaTh U  BBIIOJHATH
XUMAYECKUH  AKCIIEPUMEHT (IpeBpalleHus
OpraHMYECKUX BEIIECTB IIPH HArpEeBaHWH,
MOJTy4YeHHUe STHJIEHA U U3yYeHHE €ro CBOWCTB,
KAUeCTBCHHBIE pEakIWH Ha  albICTUIBI,
Kpaxmal, yYKCYCHYIO KHUCIIOTY; AEHAaTyparus
OCIKOB MPH HArpeBaHUM, IBETHHIC PEAKIUH

0OenKkoB;  MPOBOOUTH  PEAKIUH  HOHHOTO
oOMeHa,  OmpenensiTb  Cpely  BOAHBIX
pacTBOpOB, KayeCTBEHHbIC  pEaKIWU  Ha
cynbdar-, kKapOoHaT- M XJIOPUA-aHHOHBI, Ha
KaTHOH aAMMOHHSI; pelarb
IKCIICPUMEHTANbHbIE ~ 337a4d [0  TeMaM

"Metamtel" u "Hemeramisl") B COOTBETCTBUU
C TpaBWIaMH TEXHUKH O€30MacCHOCTH MpH
0oOpalIeHny ¢ BEIECTBAMHU U JIa0OPaTOPHBIM
000py/IOBaHHEM; TPEACTaBIATh PE3YJIbTAThI
XMMHUYECKOTO IKCIIEpUMEHTa B (popMe 3armcu
YpaBHEHUH COOTBETCTBYIOLIMX pEaKUUHd U
(dbopMynupoBaTh BBIBOJBI Ha OCHOBE 3THX
pe3yibTaToB;

-yMeTb  CaMOCTOSITEIILHO
MPOBOJUTH XUMHAYECKUN 9KCHEPUMEHT
(momy4enue u M3y4eHHue CBOICTB
HEOPraHWYECKUX W OPraHUYecKHX BEIECTB,
KaueCTBEHHBIE  PEAaKIMHU  YTIEBOJOPOJIOB
Pa3InYHBIX KJIACCOB U KHUCIOPOACOIEPKALIUX
OpTaHMYECKUX BEIIIECTB, penieHne
9KCIIEPUMEHTAIBHBIX 3a1a4 o
pacro3HaBaHUIO HEOPraHW4eCKHUX u
OpPraHWYeCKNX BEIIECTB) C COOJIIOACHHEM

IJIAaHUPOBATh U

2) npunamue ceds u Opyaux n0oell: MIpaBUII Oe3omacHoro oOparmieHus c
- MPUHUMATh MOTHBBI U apTYMEHTHI | BEIIECTBAMU u nabopaTopHBIM
JIpyTuX  IOJed Tpu  aHanmu3e | o0opyJnoBaHHEM,  (QOpPMYyIUpOBAaTh  IEIH
pe3yIbTATOB JAEATEILHOCTH; WCCIIE/IOBAHUS, TPENOCTABIISATh B Pa3IMIHOM
- MpHU3HaBaTb CBOE MpaBO M MpaBo | Gpopme pe3yIbTaThl 9KCIEPUMEHTA,
JIPYTHX JIF0JIel Ha OMIHNOKHY; aHAIN3UPOBATh 51 OLICHUBATh 150,
- pa3BUBaTh CIOCOOHOCTh MOHUMAThH JOCTOBEPHOCTH
MHp C MO3ULUHU IPYTOro YeJIOBEKa
OK 6. Paborats B JIP 6 0bracmu sxon02uteckoeo - chopMupOBaTh MIPEICTABICHUSA: 0
KomaHze, 3pdeKkTuBHO | gocnumanus: XUMHAYECKOH COCTABIISIOIIICH
00IIaThCsI ¢ KOJUIeraMu, | -chOPMHUPOBAHHOCTh DKOJIOTHYECKOH | €CTECTBEHHOHAYYHOW KAapTHHBI MHpPA, POIHU
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PYKOBOZCTBOM,
KITUEHTAMH.

KyJbTypbl, IIOHUMAaHUE  BIUSHUS
COLIMAJIbHO-D)KOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE TPUPOTHOMN
U COLUMAIbHOM Cpeapl, OCO3HAHUE
rJ100aIbHOTO XapakTepa
HKOJIOTHUYECKHX MPOoOIIeMm;

- IJIAHUPOBAHHME U OCYILIECTBICHUE
JICVCTBUI B OKpY>KalollleW cpene Ha
OCHOBE 3HAHUS LENEeW yCTOWYUBOTO
Pa3BUTHS YETIOBEUECTBA;

aKTUBHOE  HEMNpUATHE  ACHCTBHIA,
MPUHOCSIINX Bped  OKpY’Karouleu
cpene;

- yMeHHe MIPOTHO3UPOBATh
HEOJIAarONPUATHBIC  AKOJIOTUYCCKHUEC
MOCIEACTBUA MPEIITPUHAMACMBIX

JIEUCTBUIA, IPEIOTBPAILATD UX;

- paCHIMpCHUC OIIbITa ACATCILHOCTU
9KOJIOTMYECKOM HANPABIECHHOCTH;

- OBJaJeHHE HABBIKAMU Yy4eOHO-
HCCIEA0BATENbCKOM, NPOEKTHOH U
COLMAJIBHOM AESTEIILHOCTH

XUMHH B TIO3HAHUM SIBICHUH TPUPOABI, B
(OpPMUPOBAaHUU MBIIUICHUS U  KYJBTYpHI
JUYHOCTH, €€ (YHKIIHOHAIEHOW TPaMOTHOCTH,
HEOOXOIMMOHN JUIsI pemIeHHs] TMPaKTHIECKUX
3aJad M JKOJOTMYECKH OOOCHOBAaHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U PUPOAHOM
cpere;

- yMeThb cOOMI0JaTh MpaBUiIa SKOJOTHYECKH
1esnecoo0pa3Horo  MoBEACHUST B OBITY W
TPYJIOBOH NEATEIBHOCTH B MEJSX COXPaHEHUS
CBOETO 3/10POBbSl U OKPYKAarOLIEH NpUPOIHON
Cpellbl; YYUTHIBATh ONACHOCTb BO3JEHCTBUS
Ha OKMBBIE OPraHM3MBI  ONpEICIICHHBIX
BEIIECTB, IMOHWMAas CMBICT  IIOKa3aTews
MpeJIeNbHOM TOMYCTUMON KOHLIEHTPALUY;

- YMETb IPOrHO3UPOBATH, AHAIU3UPOBATH U
OLICHUBAaTh C MO3ULUUH  DKOJOTMYECKOH
0€30MacHOCTH  TMOCIHEACTBUSL  OBITOBOM W
MIPOM3BOACTBEHHOMN JEsITEeThHOCTH 4YellOBeKa,
CBA3aHHON ¢  TiepepabOTKOW  BEIECTB;
WCTIONB30BaTh  TOJYYCHHBIE 3HAHHUS U
NPUHATHS TPaMOTHBIX pEIICHHH MpoOjeM B
CUTYaIUsX, CBA3aHHBIX C XUMHEH;

- YMETh OCO3HABaTh OMACHOCTh BO3JECHCTBHS
Ha JKUBBIC OpraHus3MbI OIMpPEACICHHBIX
BEUIECTB, I[IOHMMas CMBICI  IIOKa3aTems
NpEACIbHON AOMYyCTUMOM KOHIICHTpaluu, U
MOSICHATH Ha puMepax CHIOCOOBI
YMCHbUICHUA )41 npeaOTBpalICHUA Hux
BPEHOTO  BO3JEHCTBHSI HAa  OpPraHU3M
YeIIOBeKa.

JInuHOCTHBIE pe3yabTaThl M3 padoyel NPOrpaMMbl BOCIIMTAHHUS 10 MPO(pECCHn:

JIP 4. IlposaBisomuil 1 AEMOHCTPUPYIOIINNA YBaKEHUE K JIOASAM TpyJa, OCO3HAIOUINI LEHHOCTh

COOCTBEHHOTO  Tpy/a.

IpOoQECCHOHATBHOI0 KOHCTPYKTUBHOIO «IIU(MPOBOTO CIEAA».

Crpemsamuiics K (GOpPMHPOBAaHMIO B CETEBOM Cpele JUYHOCTHO U

JIP 5. JIeMOHCTpUpYIOLIUN NPUBEPKEHHOCTh K POAHOU KYJIbTYype, UCTOPUYECKOM IaMATH Ha

OCHOBE JIFOOBH K POIII/IHC, pOOAHOMY Haponay, MaJjou POOUHEC, MPUHATUIO TPAAUITHMOHHBIX LIGHHOCTEH

MHOTOHAllMOHAJIBHOTO Hapoaa Poccun.

JIP 7. Oco3Haromuii MPUOPUTETHYIO IIEHHOCTh JIUYHOCTH YEJIOBEKA; YBAXKAIOIINH COOCTBEHHYIO U

JYKYI0 YHUKAJIIBHOCTD B PA3JIMYHBIX CUTyallUAX, BO BCEX (bopMaX 1 BUAAX JCATCIBbHOCTH.

JIP 9. Cobmrofaromuii ¥ mponarasAupyoUuid mpaBuia 310poBoro U 0e3omnacHoro odpasa >KU3HHU,

CIOpTa; TMPEAYNPEKTAONIUN  JTUOO0  TPEO0JICBAIOIITUI

3aBUCHMOCTH OT aJIKOroyig, Tabaka,

ICUXO0AKTUBHBIX BCHICCTB, a3apTHBIX WUI'Pp U T.I. COXpaHSIIOHH/Iﬁ TICUXOJOTHUYCCKYIO YCTOI\/’I'-II/IBOCTI) B

CUTYATHUBHO CJIOKHBIX WJIM CTPEMHUTCIIbHO MCHAIOIUXCA CUTYyallUAX.

JIP 10. 3aboTsmuiics o 3aIuTe OKpY’Kalomen cpesbl, COOCTBEHHOH U 4ykO0il 6€30MacCHOCTH, B TOM

qyucie muppoBO.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIHUILIMHBI/IIPEIMETA

2.1. O6bemM yueOHOH TUCHHMIIMHBI/TIPeIMeTa U BUIbI Y4eOHOH padoThI

Bup yueOHoii padoTbl

0O0BeM B yacax

Bcero 144

Bo é3aumodeiicmeuu ¢ npenooasamenem 144

B TOM 4YHCJIe:

Bcero yueOHBIX 3aHATUN 144
TEOpETHYECKOe 00yUueHne 60
NPaKTHYECKHUE U JTa00PATOPHBIC 3aHSITUS 82 (54/28)

[IpomexyToUHas aTTecTanus 6 popme

ougpepenyuposannoeo 3auema 2
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2.2. TemaTuyeckuii IJIaH U coJep:kaHue yuyeOHoii tucuunaunbl/mpeamera OYJ1.12 Xumus

HaumeHoBanue Oo0bem ®opmupyembie dopmupyembie
pA3eIoB 1 Tem Coaepxxanue yueOHOro MaTepuaa M (pOPpMbI OPraHU3ALUH AeATEJIbHOCTH 00y4aI0IHXCS qacoB JIMYHOCTHBIE S —
pesyabrarsl PIIB
1 2 3 4 4
OcHoBHOE coaep:xaHue 102
Pa3nea 1. OcHOBBI CTpOEHHUs BellecTBa 8
Tema 1.1. OcHoOBHOe co/iep:KaHue 6 JIP 4 OK 01,2,3
Crpoenue atomoB | TeopeTnyeckoe o0yuenmne 4
XUMHUYICCKUX CoBpeMeHHas MOJIeTb CTPOCHHSI aToMa. DIIEKTPOHHAs KOH(UTYpaIHs aToMa.
SJIECMCHTOB U Knaccudukanus XuMUYIECKUX JIEMEHTOB (S-, P-, d-37eMeHThI). BaleHTHBIE SIIEKTPOHBI.
nmpupoaa BasieHTHOCTB. DNIeKTpOHHAs! TPUPOJA XUMUYECKOU CBSI3U. DIIEKTPOOTPULIATENbHOCTb.
XUMHICCKOM KoBaneHnrtHas cBs3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa30oBaHUs (OOMEHHBIN U 4
CBA3U JIOHOPHO-aKIEeNTOpHbBIN). IoHHast cBsi3b. MeTamnuueckas CBs3b. BogopoaHast CBs3b.
MexMOJIEKyISIpHBIE B3AUMOAECHCTBUS.
N3otombl, ocHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa, THOPUAN3aIIs aTOMHBIX
opOuTanei.
IIpakTHyeckne 3aHATHA 2
Pemenne npakTudeckux 3aJlaHUi Ha COCTAaBIEHUE DIIEKTPOHHO-Tpadudeckux Gopmy
2JIEMEHTOB 1—4 nepuoaoB.
Pemenue 3aganuii Ha KCMOJIB30BAHUE XUMUYECKON CUMBOJIMKM U HA3BAHUM COEIUHEHHI
10 HOMEHKJIATyPe MEXIYHAPOIHOIO COK3a TEOPETUUECKON U MPUKIATHON XUMUU U 2
TPUBHAIIBHBIX HA3BAHHUM JIJIS1 COCTABJICHHS] XUMHYECKUX (POPMYIT IBYXaTOMHBIX
COETMHEHHH (OKCHJIOB, CYJIb(PHUIO0B, TUAPHUIOB U T.1I.) U APYTUX HEOPTAHHUUECKHUX
COEAMHEHHI OTNIEJIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE conepxxaHue 2 JIP 4,5 0K 01,2,3
[Tepronnyeckuii | TeopeTudeckoe odyuenue OK 04,5
3aKoH M Tabmuua | MpakTHYecKne 3aHATHS 2
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.. MenneneeBa

[Tepuoanueckas cucrema xuMuueckux 3neMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
Ilepuoanueckoro 3akona J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U CIIOKHBIX BEUIECTB B COOTBETCTBHH
C TIOJIO)KEHUEM XMMHUYECKOro 35ieMeHTa B [leproanueckoil cucreme. MuUpoBO33peHUECKOE
1 HayuyHoe 3HadyeHue [lepuonnueckoro 3akona JI.1. Menneneena. [Ipornossr .M.
MenpeneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

Penrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTEPHU3aALUIO
XMUMHUYECKHX 3JIEMEHTOB «MeTalsInuecKue / HeMeTaJuIn4eCKue CBOWCTBA,
ANEKTPOOTPHULATEILHOCTD U CPOJACTBO K AIEKTPOHY XUMUUYECKUX JIEMEHTOB B
COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B IEPUOJUUYECKON CUCTEME
xuMudeckux ayemenToB .. MeneneeBay.

Pa3nes 2. Xumnueckue peakuu

12

Tema 2.1. Tumer
XAMHAYECKAX
peakuuii

OcHOBHOe co/iep:KaHue

TeopeaneCRoe oﬁyqe}me

KnaccmbHKaum{ 1 TUIIBI XUMHNYCCKHUX peaKuHﬁ C Y4aCTUEM HCOPraHMYCCKHUX BCHICCTB.
KonuuecTBeHHbIEe OTHOIIEHUS B XUMUU. OCHOBHBIC KOJIMYECTBEHHBIE 3aKOHBI B XUMHH U
PaCUYCThI 110 YPABHCHUAM XUMHWYCCKUX peaKuHﬁ. Mo Kak CAnHUIa KOJINYECTBa
BCIIICCTBA. MOJ'ISIpHaSI Macca. 3aKOHBI COXpaHCHUA MACChI U SHCPI'UH. 3akoH ABOl"aI[pO.
MOJ'ISIpHBIfI 00beM ra3oB. OTHOCUTEIbHAS INIOTHOCTH ra30B.

PeaKI_II/II/I KOMHJ'IeKC006pa3OBaHI/I$I C Y4aCTHUEM HCOPIraHNYCCKHX BCIICCTB (Ha IpuMepe
THAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/I}I).

IpakTuyeckue 3aHATHSA

CocraBiieHre ypaBHEHUH peakinii COeTMHEHUS, pa3TI0KEHUs, 3aMEIICHUs, OOMEHa.
VYpaBHeHUsI peaKIuii TOPEHUs, HOHHOTO 0OMEHA, OKUCIICHHUS-BOCCTAaHOBJICHHS.

Pacuer konm4ecTBEHHBIX XapaKTEPUCTHK UCXOJIHBIX BEIIECTB U MPOTYKTOB PEAKIIHH.
Pacuer konM4ecTBEHHBIX XapaKTEPUCTHK MPOIYKTA PEAKIIUUA COSANHEHUS, €CIIU OHO U3
BEIIIECTB JIaHO B M30BITKE W/UIIM CONECPKUT puMecH. PacdeT MaccoBo# miin 00beMHOM
JI0JIA BBIXO/J1a MTPOJIYKTA PEAKLIUHM COEUHEHUSI OT TEOPETUUECKU BO3ZMOKHOTO. Pacuer
00BEMHBIX OTHOIIEHUH ra3oB. Pacuer Macchl (00beM, KOJTMYECTBO BEIIECTBA) MPOTYKTA
peakiuu, eclii OJHO U3 BEIIECTB JIaHO B BUJIE PACTBOPA C OMPEIEICHHON MacCOBOU JoJiel
PacTBOPEHHOTO BEIIECTBA.

JIP 4

OK 01,2,3
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ypaBHeHI/IH OKHCJICHHMS-BOCCTaHOBICHHA. CTeneHb okuciieHus. OKUCIUTENb 1
BOCCTAaHOBUTENIhL. OKHUCIMTEIFHO-BOCCTAHOBUTEILHBIC pCaKkuuu B ripupoac,
MMPOU3BOJACTBCHHBIX IIPOLCCCAX U KU3HCACATCIBHOCTH OPraHu3MOB. OKHCIUTEIIBHO-

COCTaBJIEHHE XUMHUYECKON (hOPMYJIBI HCXO/S U3 HA3BaHUS BEILIECTBA MO0 MEXKTyHAPOIHOM
WJIY TPUBUAIBHOM HOMEHKJIATYPE.

BOCCTAaHOBUTENbHBIN NOTEHIMAI cpelibl. COCTaBIeHNE U yPAaBHUBAHUE OKUCIUTEIBHO- 2

BOCCTAHOBUTEJIBHBIX PEaKUil METOJJOM 3JIEKTPOHHOr 0 OanaHca. TUNIMYHbIE

HEOPraHUYECKHUE OKUCIIUTEIN U BOCCTAHOBUTEIH. DIEKTPOIU3 PACTBOPOB U PACIIIIABOB

COJIEH.
Tema 2.2. OcHOBHOe coJepKaHne 4 OK 01,2,3
OnektponutHiecka| Teopernueckoe odyueHune 2
s ucconnanus v | Teopust SJIEKTPOIMTHYECKOW aucconmanu. Peakiuyn woHHOro obOmena. CocraBieHue
MOHHBI 0OMCH peakuuii MOHHOro OOMEeHa IYTEM COCTAaBJIECHUS HMX IOJHBIX M COKPAILEHHBIX HOHHBIX

YpaBHEHUH. 2

I'maponns coneii. 3HadeHne THAPOIN3A B OMOJIOTHYECKUX OOMEHHBIX IPOIIeccax.

[Ipumenenue ruipoau3a B IPOMBIIITIEHHOCTH. TP 10

JlabopaTopHbIe 3aHATHS 2

JIaGopatopHas pabota «Peakiuu ruiponnsay.

HccnenoBanue cpeabl pacTBOpOB coijielf, 0Opa3oBaHHBIX CHJIBHBIMH M CIAObIMH 9

IPOTOJIMTAMH, M UX pEeakiHil ¢ pacTBOpaMmHM ILenodu M kapOoHaTta Hatpus. CocraBieHue

peakuuii THIPOIN3a COJIEH.
Koumponvnan

Cmpoenue sewjecmsa u xumuieckue peaKyuu. 2
paboma 1
Paspea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BEIECTB 24
Tema 3.1. OcHOBHoOE coep:kanne 6 0K 01,2,3
Knaccupukanus, | Teoperndeckoe o0yqenue 2 OK 04,5
HOMCHKIIATYpA U |[[penMeT HEOPraHNYECKONW XUMUU. B3auMOCBS3b HEOPraHUYECKNX BEIIECTB.
CTpOCHHE Krnaccudukanus Heoprannueckux emiecTB. [IpocTsie u cnoxkHbie BenecTBa. OCHOBHBIE TP 4.9 10
HEOPraHMYeCKUX  |Kyacchl CIOKHBIX BEHIECTB (OKCUIbI, THIPOKCH/IBI, KUCIOTHI, cosii). HoMeHknaTypa u 9 7
BCIICCTB Ha3BaHME HEOPTraHMYECKUX BEIIECTB UCXOMS U3 UX XUMHUECKOH (GOpMYJIIbl UITN
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Me:xmornekyspHble B3auMmozeicTeus. KpucramnoruapaTel. ArperatHble COCTOSHUS
BemiecTBa. Kpucrammdeckne u amop(HbIe BemecTBa. THITBI KPUCTAIUTMYECKUX PELIETOK
(aromHasi, MOJIEKYJIIpHAsl, MOHHAS, METAIITMUECKAs). 3aBUCUMOCTh (PH3HMUECKUX CBOWCTB
BEIIECTBA OT THUIIA KPUCTAJUITMUECKON perieTky. [IpununHbl MHOrooOpa3us BelecTB.
CoBpeMeHHbIE NPEACTABICHUS O CTPOCHUM TBEPHBIX, KHUJIKHUX U ra3000pa3HbIX BEILECTB.
Kunkue KpucTauibl.

IIpakTHYeckue 3aHATHA 4

Pemenue 3agau Ha pacueT MaccoBOM /10y (Macchl) XUMUYECKOTO 3JIEMEHTA (COEIUHEHU)

B MOJIEKYJI€ (CMeCH).

Pemenue mnpakTudyeckuxX 3aJaHUN MO KiIacCU(PUKAUU, HOMEHKJIAType U XMUMHUYECKUM

dbopMynaM HEOPraHMYECKHUX BEUIECTB PA3JIMYHBIX KJIacCOB (HA3bIBaTh M COCTABIIATH 4

(bopMyIIBI XUMUYECKUX BEIIECTB, ONPEACIATH IPHUHAIICHKHOCTD K KJIACCY).

HcTouHukM XMMHYeCKOH HH(pOpMaLuu (HaydHas U yueOHO-Hay4YHas JUTepaTypa, CpeicTBa

MaccoBoil uHpopmarum, cets Uutepuer u apyrue). I[louck uHpopmanum no Ha3BaHUAM,

UACHTUPUKATOPAM, CTPYKTYPHBIM (OpMYyJIaM.
Tema 3.2. ®uzuko-| OcHOBHOE coepKaHNe 12 0K 01,2,3
XUMHUYECKUE Teoperuueckoe oGydyenue 6 OK 04,5
CBOJICTBA Mertamnel. OOmue ¢puzndeckue U XMMUYeCKHe CBOWCTBA MeTa/uioB. CriocoObl MOTy4YEHUsI.
HCOPraHMYCCKUX  |3HayeHME METAJUIOB M HEMETAUIOB B IPUPOJIE M IKU3HENEATEIBHOCTH YEIOBEKa MU 9
BCIIECTB opranu3zMoB. Koppo3ust MeTamioB: BUABI KOPPO3MH, CHOCOOBI 3aIIUThl METAJIOB OT

KOppPO3HH.

Hemeramnel. OOmme ¢u3nyeckue M XHMHUUYECKHE CBOMCTBA HEMETaJUIOB. TWIHUYHBIC JIP 4,9, 10

coictBa MetauioB IY— YII rpynn. Knaccudukamms u HOMEHKIATypa COEIMHEHHH 2

HemeTaioB. KpyroBopoTsl OMOTE€HHBIX AJIEMEHTOB B IIPHPOJIE.

XHWMHYECKNE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BELIECTB (OKCUAOB,

TUIPOKCHUI0B, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IMPOCTHIX 2

BEILIECTB, BOJOPOAHBIX COETMHEHHI, BBICHINX OKCUJ/IOB U TUAPOKCH]IOB.

IpakTuyeckue 3aHATHSA 4
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CocraBiieHHe ypaBHEHMM XHMUYECKUX PpEaKIMM C Y4YacTUEM IPOCTBIX U CIOKHBIX
HEOPTraHMYECKUX BEIIECTB: OKCHIOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX JIEMEHTOB;
HEOPTaHMYECKUX KHUCIIOT, OCHOBAaHUI U aM(OTEpHBIX THUAPOKCHIOB, HEOPTAaHUYECKHUX

COJIEH, XapaKTEPHU3yIOLIUX UX CBOMCTBA. 4
Pemrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/1aHUI HA CBOICTBA U MOJIIyYEHUE
HEOPraHUYECKHUX BEIIECTB.
JlabGopaTopHble 3aHATHSA 2
JlaboparopHast pabota «CBOHCTBA METAJUIOB U HEMETAILIIOBY.
HccnenoBanne (QU3MYecKUX U XUMHUYECKUX CBOMCTB METANIOB M HEMETayuloB. Pernenue 5
SKCIEPUMEHTAJIbHBIX 3a/lad [0 CBOMCTBAM XMMHYECKMM CBOMCTBAM METANIOB U
HEMETAJUIOB, 10 PACIIO3HABAHUIO U MOJYUYEHHUIO COCIMHEHU METAJIJIOB U HEMETAJLJIOB.
Tema 3.3. OcHoBHOE coaepxaHue 4 0K 01,2,3
[IpousBoacTeo Teopernueckoe o0yueHne 2 OK 04,5
HEOPraHUYeCKUX | OOmue npeaCcTaBIeHUs O MPOMBIILIEHHBIX CIIOCO0aX MOTYYSHHUsS] XUMUYECKHUX BEIIeCcTB (Ha
BEIIECTB. pUMepe IPOU3BOJICTBA aMMHaKa, CEPHOM KUCIIOTHI).
3HaueHHe 1 UepHas u uBeTHas Metanyprus. lIpaktuyeckoe npuMeHeHue IEKTPOIIN3a s MOy YCHUS 5
OpUMCHCHUC B MIEJOYHBIX, IIEJOYHO3EMEIBLHBIX MeETAUIOB M amoMuHus. CTEKII0O U CHJIHUKATHAas
ObITY 1 Ha MIPOMBIIIIIEHHOCTb.
HIPOU3BOACTBE [Tpobnema 0TX0A0B ¥ TOOOYHBIX MPOIYKTOB. JIP 4,9, 10
IIpakTHyeckne 3aHATHA 2
Pemienne mnpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUN O POJIM HEOPraHWYECKOW XHWMHUHU B
Pa3BUTUM MEIUIIMHBI, CO3/IaHUU HOBBIX MAaT€pUAIOB (B CTPOUTEILCTBE M Ap. OTPACIAX 5
MPOMBILIJIEHHOCTH ), HOBBIX HCTOYHUKOB SHEPTHH (aJIbTEPHATUBHBIE UICTOUYHUKH SHEPTUHU) B
pelIeHnr TPOoOJIeM YKOJIOTUYECKOM, YHEPTETHUECKOHN U MUIIEBOM 0€30MacHOCTH.
Koumponvnan .
Ceolicmea Heop2aHUuuecKux euecms. 2
paboma 2
Pasnea 4. CrpoeHne 1 CBOMCTBA OPraHU4YeCKUX BellecTB 28
Tema 4.1. OcHOBHoOE coep:kaHne 4 OK 01,2,3
Knaccupuxanus, | Teopernueckoe odydeHue 2 JIP 4,5,9,10
CTPOCHHUE U [Ipeamer oprannueckoit xumMun. B3anMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKHUX BELIECTB. 2
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HOMEHKJIaTypa
OpPraHUYECKUX
BELIECTB

XHWMHUYECKOE CTPOCHHUE KaK MOPSAIOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIJIaCHO HX
BaJIEHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPHUM XUMHUYECKOIO CTPOECHMSI OpraHMYeCKHX
coenunennii  A.M. bByrtiepoBa. VYriepoIHbI CKEJIET OPraHUYEeCKOM  MOJEKYIIbL.
MornekymsipHble U CTPYKTypHbIE (pa3BEpHYTbIE, COKpAILlEHHbIE) XMMUYECKHE (OPMYJIbI.
3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHMYECKOIO CTpPOEHUs MoJleKyl. HM3omepus u
U30Mephl (CTPYKTypHasi, reoMeTpuueckas (Iuc-Tpanc-uzomepus). KpaTHOCTb XMMHUYECKOR
CBSI3H.

[lonatne o QyskuuonansHoi rpymme. [IpuHIMIB KIacCH(UKAUK  OPTaHUYECKUX
coequHeHn. MexxayHapoHas HOMEHKJIATypa U MPUHIUIIBI HOMEHKJIATYpbl OpraHM4eCcKUX
COCIMHEHU.

IlpakTH4YecKkue 3aHATUSA

Homenknatypa oOpraHM4eckux COEAMHEHHH OTAEIbHBIX KIAcCOB  (HACBILIEHHBIE,
HEHACBIILIEHHbIC U aPOMATHUECKUE YIIIEBOAOPOAbI, CIIUPTHI, (DEHOIIbI, adbIEIU/Ibl, KETOHBI,
KapOOHOBbIE KUCIOTHI U Jp.) CocTaBlieHUE MOJIHBIX U COKPAIEHHBIX CTPYKTYPHBIX (hopMyt
OPraHMYECKUX  BELIECTB  OTHCIBHBIX  KJIAcCOB, MCIOJNB3Ys WX  Ha3BaHUSA 110
cucremMaTuyeckoil HoMeHkinarype. Pacuersl mpocrteiimeld (opMyibl  OpraHHYECKOM
MOJIEKYJIBI, HICXOISl U3 DJIEMEHTHOTO cocTana (B %).

Tema 4.2.
CsolicTBa
OpPraHUYECKUX
COCTMHEHUH_

OcHoBHOE€ coacpkaHnue

14

TeopeTuquKoe oﬁyqeﬂue

10

@OU3NKO-XMMUYECKHE CBOMCTBA OpPraHMYECKUX COCIUHEHHUH OTAEIbHBIX  KJIACCOB
(ocobeHHOCTH KiIaccu(UKallMM U HOMEHKJIATypbl BHYTPU KJlacca; TOMOJIOTUYECKUHN Psiji U
obmas dopmyna; uzomepus; (PpuU3NUECKHEe CBOWCTBA; XUMHYECKHE CBOMCTBA; CIOCOOBI
MOJTy4YEHHUS):

— OPCACIIBbHBIC YTJICBOJOPOIBI. FOpCHI/Ie METaHa KaK OAWH W3 OCHOBHBIX HCTOYHHKOB TCIIJIa
B TNPOMBINUICHHOCTU H 6BITy. CaoiicTBa MNPpUPOAHBIX YIJICBOAOPOJAOB, HAXOXKICHUC B
npupoac U NpUMCHCHUC aJIKAHOB,

— HempeAeNbHbIE W apoMaTU4YecKHWe YriaeBoaoponbl. [lommmepusaiius STUlIeHa Kak
OCHOBHO€ HANpPaBJICHHE €ro HWCIoJb30BaHus. [OpeHue ameTwsieHa Kak HWCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU AJIsi CBAPKU U PE3KH METaJUIOB;

— KHCIIOPOJCOJIepIKAIINE COSTUHEHUS (CIUPTHI U MPOCThIe 3(pUpsbl, PEHOIIBI, abACTUABI U

JIP 4,5,9,10

0K 01,2,3
OK 04,5
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KETOHbI, KapOOHOBBIE KHCIOTHI M UX TNpou3BoAHble). [IpakTHueckoe NpUMEHEHUE
STUJICHIIMKONA, IiunepuHa, ¢enona. [Ipumenenue Qopmanpaeruia, aneranbIeTuia,
YKCYCHOU KHCIOTBI. MbIIa KaK COJMU BBICIIMX KapOOHOBBIX KUCIIOT. MOIOIIME CBOWCTBA
MBLIIA;

— a3zoTcoacpKaue COCAMHCHUA (aMI/IHBI N aMHMHOKHUCJIOTHI, 66J’IKI/I).

Knaccudukanuus U 0COOEHHOCTHM OpraHMYECKUX peakuui. PeakiMOHHBIE IIEHTPHL
Panukansl. [lepBoHavanbHble MOHATHS O TUIIAX U MEXaHU3MaX OPraHMYECKUX PEaKIIHid.

HpaRTn'{ecmle 3aHATHUSA

Pemenue nenodek npeBpameHnii Ha FEHETUUECKYIO CBS3b MEXAY KJIaCCAMHM OPraHUYEeCKUX
COCIMHEHMH C COCTABJICHUEM Ha3BaHUN OPraHUYECKUX COCIMHEHUM 110 TPUBUAIBHON WIIN
MEXIYHAPOAHOW CHCTEMAaTUYECKOM HOMEHKIIAType. Pellenre pacyeTHeIX 3a1a4 10
YPaBHEHUSAM PEAKIUHI C y4aCTUEM OPraHUYECKUX BELIECTB.

JlabGopaTopHble 3aHATUSA

JlaboparopHast pabota «IlomyueHue 3TUIICHA U U3YYCHUE €TI0 CBOMCTBY.

[Tonydenue TUIeHA U3 3TaHOJNA B 1a00paTOPUHU U U3yUeHHUE ero PU3NIECKUX U
XUMUYECKUX CBOMCTB. COCTaBIeHNE peakluii MPUCOETMHEHUS U OKUCIICHHS Ha PUMepe
sTUieHa. Pelienre pacyeTHbIX 3a/1ay C UCMOJIb30BAHUEM TUIOTHOCTH Ia30B IO BOJOPOAY U

BO3JIyXY.

Tema 4.3.
Opranunueckue
BEILIECTBA B
KU3ZHEEATEIIBHOCT
U 4EJIOBEKA.
IIpousBoacTBo u
IIPUMEHEHNE
OpPraHUYECKUX
BEILIECTB B
MIPOMBIIIJIEHHOCTH

OcHoBHOE€ coacpkanue

TeopeTuquKoe oﬁyqeﬂue

buooprannueckue coeauHenus. llpumeHeHune u Ouonoruyeckas poJib YIJIEBOOB.
OxwucieHue yrieBofoB — UCTOYHUK YHEPIUU >KUBBIX OpraHu3mMoB. O0racTu mpUMeHEHUs
amMuHOKHCIOT. IlpeBpamienust GelkoB NUIIM B OpraHusme. buonorndeckue (pyHKIUU
6enkoB. buonormueckue QyHKIUH >XUpOB. Poilb OpraHM4eckod XUMHUHM B peEIICHUU
npo0JieM MUIIEBO 0€30MacHOCTH.

HyxneunoBble KkucnoThl: coctaB U crpoeHue. CTpoeHue HykieoTuaoB. Cocra
HykiaenHoBbIX kucnoT (IHK, PHK). Ponp HykneMHOBBIX KHCIOT B KH3HEAESITEIBHOCTU
OpraHU3MOB.

[Tpon3BOACTBO OpPraHWYECKHUX BEIIECTB: MPOU3BOJACTBO METAaHONA, MepepaboTka HedTu.
[TonuaTHNeH Kak KPYMHOTOHHAXXHBIN MPOAYKT XMMUYECKOTO Mpou3BoAcTBa. [IpuMenenue

JIP 4,5,7,9,10

0K 01,2,3
OK 04,5
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stuieHa. [Ipon3BoaCcTBO U MpUMEHEHUE KayuyKa U PE3UHBI.

CuHTeTHYECKHE U HCKYCCTBEHHBIE BOJIOKHA, HX CTpoeHue, cBoiictBa. IlpakTnueckoe
WCTOJIb30BaHNE BOJOKOH. CHHTETHYECKHE TUICHKU: M3OJSLUS IS MPOBOJOB, MEMOpPaHBI
JUISL ONIPECHEHUS BObI, 3alIUTHBIC TUICHKH JJIs aBTOMOOMIIEH, TUIaCThIpU, XUPYpPrUuecKue
noBsi3kM. HoOBbIE  TEXHONOTMM  JANbHEWIIEr0  COBEPILIEHCTBOBAHUS  MOJMMEPHBIX
MaTepUasoB.

Ponb opranndeckoil XuMHUU B pellieHUU MpoOIeM SHePreTuYeckoil 6€30MacHOCTH, B
Pa3BUTUU MEIUIMHBI, CO3/IaHUH HOBBIX MaTepUaIOB, HOBBIX UCTOUHUKOB YHEPTUU

(anmpTEepHATHBHBIE HCTOYHUKH 3HEPTUN).

IIpakTHYecKkne 3aHATHS 2
Pemenue npakTuKo-OpUEHTUPOBAHHBIX 3a/1aHUM 110 COCTABIEHUIO XUMUUYECKUX PEAKLIUM,
OTPaXKAIOIKX XUMUYECKYIO AKTUBHOCTh OPIraHMUYECKUX COSAMHEHUN B Pa3IMYHBIX cpeaax 2
(TpUpOAHBIX, OMOJIOTUYECKUX, TEXHOT'CHHBIX ).
Konmposnas Cmpykmypa u ceoticmea opeaHu4eckKux eujecma. 2
pabooma 3
Kunernueckne M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHX
Paznea 5. . 12
peakuui
Tema 5.1. OcHoBHOE conepxaHue 4 0K 01,2,3
Kunetnueckue Teopernueckoe o0yuenune 2 OK 04,5
3aKOHOMCPHOCTH | Xumuueckue peakuuu. Kiaccupukanus XMMUYECKMX peakuuil: 1o (a3oBOMYy COCTaBYy
HpOoTEKanus (roMOTe€HHBIE U TETEepPOTeHHBIE), MO HCIOJIB30BAHHMIO KaTalu3aTopa (KaTaJuTUYECKUE H
XAMUYCECKHAX HEKaTaJTUTHYECKUE).
peakiuii CKOpOCTh peaklid, €€ 3aBUCUMOCTh OT pa3iMyHbIX (DAKTOPOB: MPHUPOJBI PEArHpyIOIIUX
BEIIECTB, KOHIIEHTPAlMN PEarupyrolInx BelIecTB, Temreparypsl (mpasuio Baut-I'ododa), 2 JIP 10
IUIOUIAId PEAaKLMOHHOW IOBEPXHOCTH, HaIW4Ms KaTaiu3aropa. Ponb karanu3aTopoB B
MPUPO/IE€ U POMBILIUIEHHOM IIPOU3BOJICTBE.
OHeprusi akTHBaUMU. AKTHUBUPOBaHHBIA KoMmruiekc. Karammzaropel m katanu3. Pounb
KaTaJnu3aTopoB B MPUPOJIE U MPOMBIIIJIEHHOM ITPOU3BO/JICTBE.
JlabopaTopHbIe 3aHATHS 2
N3y4yeHne 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEaKIIMM OT KOHLIEHTPALUK Pearupyrommx 2
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BELIECTB U TEMIIEPATYPHI.
JIaGoparopnas padora «Omnpenenennue 3aBUCUMOCTH CKOPOCTH PEAKIUHN OT TEMIIEPATyphI».
HccnenoBanue 3aBUCMMOCTH CKOPOCTH PEAKLIUU OT TEMIIEPATYPHI.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (PAKTOPOB, BIUSIONIMX Ha
U3MEHEHHE CKOPOCTU XUMHUYECKON pPeaklinu.

Tema 5.2.
TepmoauHaMuueck
ue
3aKOHOMEPHOCTH
MPOTEKAHUS
XHUMHYECKHUX
peaKIuid.
PaBHOBecue
XHUMHYECKHUX
peakuuii

OcHoBHOe coaep:kanmue

Teopernyeckoe o0yueHue

Knaccuukanuss XuMUYeCKHUX peakiuii: 1mo TterioBomy 3ddekry (9K30TepMuyecKue,
SHJOTEPMUUYECKHE), IO oOpatuMocTH (oOpaTuMbie M HeoOpaTtuMmeble). TermnoBble 3P heKTh
XMMHAYECKHX  peakiuii. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh  PEaKIUu.
XUMHUECKOEe pABHOBECHE W €ro CMEIIEHWE I0J ACWCTBHEM pazIUYHBIX (HAaKTOPOB
(KOHIIEHTpAIMsT PEareHTOB WM TMPOJAYKTOB PEaKIWH, [aBJICHUE, TeMIepaTypa) JUIs
CO3JIaHMsI ONTUMAJIBHBIX YCIOBUI MPOTEKAHUS XUMHUYECKUX TPOIIECCOB.

[Tonsatue o6 »HTAaNBIMK U SHTpoHU. DHeprus ' mo60ca. 3akon 'ecca u ciaencTBUS U3 HETO.
Ponb cMmenieHns paBHOBECHS B TEXHOJOTHMUECKUX MpoIieccax.

HpaKanecmle 3aHATHUSA

[Mpunuun Jle [latenve. BausiHue pa3nuyHbiX (PakTOpOB Ha HM3MEHEHHE PABHOBECHS
XUMUYECKUX PEAKLUN.

3aKoH JIEHCTBYIOIIMX MacC U KOHCTaHTa XMMHUYECKOTO paBHOBeCHUS. PacueTbl paBHOBECHBIX
KOHILICHTpALlUl pearupyrollux BELECTB M IPOAYKTOB peakiui. Pacdersl TenaoBoro
s dexra peakuu.

Pemrenne npakTUKO-OpUEHTHPOBAHHBIX 33JlaHWK Ha NpuMeHeHune npuHnuna Jle-Ilarense
JUISL HaXOKJICHUs HAIpPABJICHUS CMEIIEHUS PABHOBECUS XMMHYECKOW PEaKIMU W aHAJIN3
(hakTOpOB, BIMUSIONIMX HA CMEIIEHHE XUMUYECKOT'0 PABHOBECHS.

JlabGopaTopHble 3aHATUSA

JIaGoparopHast paboTta «M3ydeHue BIMSHUS pa3IU4YHBIX (AKTOPOB Ha CMEIEHHUE
XMMHYECKOIO PABHOBECHUS.

HccnenoBanne BIMSHUS UW3MEHEHHS KOHIIGHTpAllMM BEIIECTB, pEaKUMU Cpeabl U
TEMIEPATypbl Ha CMEIIEHHWE XUMHUYECKOro paBHOBecus. (CpaBHEHHME IOJYyUYEHHBIX
PE3yJIBTATOB C TEOPETUYECKHU IPOTHO3UPYEMBIMH Ha ocHOBe npuHiumna Jle [larense.

JIP 10

OK 01,2,3
OK 04,5

21



Konmponvnasn

Ckopocmb Xumuueckou peakyuu u Xumuieckoe pagHogecue. 2
pabooma 4
Pa3zneu 6. JucnepcHble CHCTEMBI 10
Tema 6.1. OcHoOBHoOE coJep:kaHne 4 0K 01,2,3
JucnepcHbie Teopernveckoe ofoyueHue 2 OK 04,5
CHCTCMBI H Hucnepcusle cucreMsl. Kosutonanasie cucreMsl. ICTUHHBIE paCcTBOPBI. OK 06
hakTopsI HX PactBopenne kak ¢u3mko-xummuueckuii mpouecc. PactBopbl. CriocoObl MPUTOTOBICHUS
YCTONYUBOCTH pactBopoB. PacTtBOpuMOcTb. MaccoBast 10Js pacTBOPEHHOro BemlecTBa. IIpenenbHO
JIOITyCTUMbIE KOHLIEHTPALMH U X MCII0JIb30BaHHE B OLIEHKE 3KOJIOIMYECKOi 0€30IaCHOCTH. 5
Knaccudukanus nucnepcHbIx cucteM 1o coctaBy. CtpoeHue U (akTopbl yCTOWYMBOCTH
JUCIIEPCHBIX cHcTeM. Pacro3HaBaHHMe MCTHHHBIX PAaCTBOPOB, KOJUIOMJHBIX PacTBOPOB U TP 7.9.10
rpybonucnepcHbix cucreM. CTpoeHne Muuesibl. PaccenBaHue cBeTa MpHU MPOXOXKACHUU 7
CBETOBOIO ITy4YKa uyepe3 ONTHUYECKH HEOJHOPOHYO0 cpeny (3¢ dexra Tunaans).
IIpakTHYecKkne 3aHATHS 2
Pemrenne 3a1a4 Ha TPUTOTOBIIEHUE PACTBOPOB.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUNM Ha JAMCIIEPCHBIE CHUCTEMBI,
UCIOJIb3yeMble B OBITOBOM M IPOW3BOJCTBEHHOW [EATEIbHOCTH 4YENIOBEKa, C IMO3ULUN 2
9KOJIOTMUYECKO 0€30MacHOCTH MOCIEICTBUI U TPAMOTHBIX PEUICHUM Mpo0sieM, CBsI3aHHBIX
C XUMHEM.
Tema 6.2. OcHOBHoOE coep:kaHne 4 0K 01,2,3
Hccnenosanue JlaGopaTopHubie 3aHATHS 4 OK 04,5
CBOWCTB JIaGoparophas pabota «IIpurotoBiaennue pacTBOPOBY.
AUCIIEPCHBIX [IpuroroBneHre pacTBOPOB 3aJaHHONW (MOJSPHOM) KOHIEHTpalMu (C MPaKTHKO- 2
CUCTEM JJIA UX OPHEHTUPOBAHHBIMH BOIPOCAMH ), OTIPE/IEIIEHUE CPEIbl BOAHBIX PACTBOPOB.
MICHTHUKALMHE | JJaGopaTopHas paboTa «ceieoBaHie UCTIEPCHBIX CHCTEM. JIP 9,10
[IpuroroBnenne M M3y4eHHE CBOWCTB JHCIIEPCHBIX CHCTEM pPa3HBIX BHUJOB: CYCIICH3HH, 9
SMYJIbCUH, KOJUIOWJHOTO pacTtBopa. CpaBHEHHME CBOWCTB HCTHHHBIX W KOJUIOMIHBIX
PacTBOPOB, BHISIBIEHHNE OCHOBHBIX Pa3IUUYUNA MEXITYy HUMH.
Konmponvnasn
/[[ucnepcnule cucmembi. 2
paboma 5
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Pasznen 7. Ka4vecTBeHHBbIE peakiuu 00HAPY:KeHHSI HEOPTAHUYECKUX U OPraHNYeCKNX BellecTB 8
Tema 7.1. OcHoBHOE coepxaHue 4 0K 01,2,3
OOnapy-xenue IIpakTH4ecKue 3aHATHS 2 OK 04,5
HEOpPraHM4eCKUX | KayecTBEHHbIE XUMUYECKUE PEaKIIUU, XapaKTepHbIe ISl OOHApYKEHUSI HEOPTaHUYECKUX
KaTHUOHOB 1 BeIIeCTB (KAaTHOHOB U aHWOHOB). COCTaBJICHHE YPAaBHCHUM PEaKIMi OOHAPYKEHUS
AHHOHOB kaTHoHOB [-VI rpynm u aHMOHOB, B T.4. B MOJICKYJISIPHOW U HOHHOM popMmax. 2

Peakiiun oOHapy>keHHsI HEOPTaHMYECKHX BEUIECTB B PEAIbHBIX OOBEKTaX OKpPY)KAIOILIEH 1P 9.10

)

CpEbl.

JlaGopaTopHble 3aHSITHSI 2

JlaboparopHast paboTa « AHATUTHICCKUE PEAKIIUH aHUOHOBY.

[IpoBeneHne kaueCTBEHHBIX PEAKIIUI, UCIIOJIb3YEMBIX JJIsi OOHAPYKEHHSI AHHOHOB: 5

kapOoHarta, gocdara, cynbdata, cynbduna, HUTpaTa, xJopuaa u ap. Onucanue

Ha0II0/IaeMBIX SIBJICHUM U COCTABICHUE XUMUYECKUX PEaKIUil.
Tema 7.2. OcHoBHOE coaepxaHue 4 OK 01,2,3
ObHnapy>xeHue IIpakTHyecKue 3aHATHS 2 OK 04,5
OpraHn4IcCKHUX KayecTBeHHBIE XUMHUECKUE PEaKIUH, XapaKTepHbIe ISl OOHAPYKEHUS OTAEIbHBIX
BCIIECTB KJIaCCOB OPraHMUYECKUX COEIMHEHU: (PEeHOIIOB, albeTU0B, Kpaxmaia, yKCyCHON
OTACIbHBIX KHUCJIOTBI, aMUHOKHUCIIOT U JIp. 9
KJIaccoB C Jlenatypaiiys GeJIKOB IPU HarpeBaHUHU, IIBETHBIE PEAKIIH OEIKOB.
UCIIOJIb30BAHNEM | CocTaBlieHUE KaUECTBEHHBIX Peakuii OOHApyKEHHs OpraHUYeCKUX COCIMHEHUN
Ka9CCTBECHHBIX OTJIEJIbHBIX KJIACCOB. TP 9.10
peaxuui JlaGopaTopuble 3aHsATHS 2 ’

OObHapyxeHue OpraHuYeCcKuX COeTMHEHNHN OTJENbHBIX KJIACCOB.

JlaGoparopHas padota «KadecTBeHHbIE peaklIM1 Ha OTAENIbHbIE KJIaCChl OPraHuYeCcKUX

BEILECTBY.

[IpoBeneHNe Ka4eCTBEHHBIX PEAKIIN, UCIIONB3YEMBIX Il OOHAPYKEHHSI OPraHUIECKUX 2

BEIIECTB Pa3IMYHBIX KJIACCOB: ()EHOJIOB, albJACTHI0B, KpaxMasa, yKCyCHON KUCIIOTHI,

aAMUHOKHCIIOT, OenkoB U Ap. Onrcanue HaOM0IaeMbIX SIBJICHUN U COCTABJICHHE

XUMHYECKHUX PEaKINi U/UIN CXEM.
IIpodeccnonanbHO-OPUEHTHPOBAHHOE COJepKaAHNeE (COMePKaHUe IPUKJIATHOTO MOIYJIs1) 42
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Pasnea 8. Xumus B ObITY M IPOM3BOACTBECHHOM JeSITEJILHOCTH YeJI0BeKa 6 OK 01,2,3
Tema 8.1. OcHoBHOE colepKaHue 6 OK 04,5
Xumus B ObiTy U |[IpakTHYECKHE 3aHATHS 6 OK 06
NPOU3BOJICTBEHHOM [ JKomorndeckas 6€30IaCHOCTH MOCIEACTBHUI GBITOBOI M MPOM3BOACTBEHHOMN 1eATEIHHOCTH
ACATEILHOCTH YeJI0BEKa, CBS3aHHAsl C IepepabOTKOM BEIIECTB; TOUCK U aHAIN3 XUMHUYECKOU 4
ICJIOBCKA nH(pOpMAIIUY U3 PA3IMYHBIX HCTOYHHUKOB (Hay4Has M yueOHO-Hay4dHas IUTepaTypa, JIP 4,5,7,9,10
cpeAcTBa MaccoBOW MH(pOpMaLuy, ceTb IHTEepHeT U Apyrue).
Keiico (¢ yuerom Oyayiei npodeccnoHanbHOM eATeILHOCTH) Ha aHAIM3 HHGOPMAIUH O
IIPOM3BO/ICTBEHHOH JI€ATEILHOCTH YeJIOBEKa, CBA3aHHOU C 1epepaboTKON U MOTyYeHUEM
BEIIECTB, a TAKXKE C IKOJIOIMYECKON 0€30aCHOCTHIO.
3ammTa keiica: [IpeacraBieHue pe3ysbTaToB PEHICHUS KEWCOB (BBICTYIUICHUE C 2
MIPE3EHTALNEH )
Pasznen 9.1. UcciaenoBanue 1 XMuMHYECKHIT aHAIU3 00beKTOB OHochepbl 36
Tema 9.1.1. OcHoBHOE coaepKaHue 8 0K 01,2,3
OcHOBBI JlaGopaTopHble 3aHATHS 2
11abOPaTOPHOi JIaGopatopHas pabota «OCHOBBI 1TaOOPATOPHON MPAKTUKMY.
HPaKTHKHU B JlabopaTopHas 1mocyaa u XuMu4yeckue peakTuBbl. OCHOBHBIE JTa0OpaTOPHBIEC OTEpaIUy. 9
npogeccHoHalbHbI | JlaGopaTopHoe 060pynoBanue. TexHuKa 6E30MaCHOCTH ¥ IPaBUiIa paGOTHI (IIOBEICHHS) B
X 1abopaTopusiX  |naGopaTopu. JIP 4.7.9.10
IIpakTHyeckne 3aHATHA 6
BrImonHeHne THIIOBBIX PAacyeTOB MO TEMATHKE SKCIIEPUMEHTA (BBIXO/I MPOAYKTA PEAKIIHH,
Macca HaBeCKH, 00bEM PacTBOPUTES).
OO6paboTka JaHHBIX, AaHAIHU3 U OLIEHKA MX JOCTOBEPHOCTHU (BHIYMCIICHUE CPETHETO 5
3HA4YEHUs IKCIIEPUMEHTAIBHBIX TAHHBIX, TIOIPEIIHOCTH).
IIpencraBnenue pe3ynbTaTOB HKCIEPUMEHTA B pa3nudHoi (opme (Tabauna, rpaduxk,
OTYET, TOKJIAJ], TPE3CHTAIHS).
Tema 9.1.2. OcHOBHOE coJepKaHne 6 0K 01,2,3
. JIP 4,7,9,10
XUMHUIECKUH Teopernyeckoe oGyueHune 2 OK 04,5
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aHaIu3 Mpo0 BOJIBI

Knaccudukanus npo6 BoJbI IO BUAY ¥ HA3HAUEHUIO, HCXO/S U3 €€ XMMHUECKOTO COCTaBa.
OpraHosenTHYeCKHE CBOMCTBA (3a1ax, PO3pavyHOCTb, IBETHOCTb, MyTHOCTb) BOJBI.
KucnotHocTs 1 menounocts Boabl. pH cpenpl u meToasl ee onpeaeneHus. JKecTKoCTh
BOJIbI U METOABI €e onpeneneHus. CylHOCTb METO/Ia TUTPOBAHUSL.

Bunbl sxecTkoCTH BOJIBI (BpeMEHHas U OCTOsiHHAS ). JKecTKOCTh BObI KaK MPUYHHA
BBINA/ICHUS OCAJIKOB WJIM 00pa30BaHUs COJICOTIOKEHUHN, UMEIOIINX MECTO B OBITY U Ha
MIPOU3BO/ICTBE.

CocraB cosieil, BBI3BIBAIOLIUX KECTKOCTh BOJIbI. XMMUYECKUE MPOLIECCHI, YCTPAHSIIOIINE
YKECTKOCTb BOJIbl. Y PaBHEHUSI XUMUUECKUX PEAKIIUN, WIUTFOCTPUPYIOIIUX MPOIECCHI,
MPOUCXOAIINE MPU YCTPAHSHUH JKECTKOCTU. Y CTpaHEHUE BPEMEHHOM JKECTKOCTH
OBITOBBIMU ¥ XUMUYECKUMU criocobaMu. CriocoObl yCTpaHSHHSI IIOCTOSTHHOM JKECTKOCTH.

HpaKanecmle 3aHATHUSA

Crioco05b1 BBIPAXXCHHA KOHLICHTPAMU paCTBOPOB: MacCOBasd A0JIsI paCTBOPCHHOI'O
BCHICCTBA, MOJIIPHAA U MOJIAJIbHASA KOHLICHTPAIUH. TI/ITp pacTBOpa. Pemenue IMPaKTHUKO-
OPUCHTHUPOBAHHBIX TCOPECTUYCCKHUX 3a,[[aHPII>i Ha pacucT KOHI_[eHTpaI_[I/Iﬁ 3arpA3HAIOIINX
BCIICCTB U UX CPABHCHHUC C IIPCACIIBHO JOIMTYCTUMBIMU KOHICHTPALIUAMU (HHK)

JlaGopaTopHble 3aHATHUS

HccnenoBanne XuMU4eCKOro coctaBa npo0 BOJBI.

JlabopaTtopHas pabota «O4rCTKa BOJBI OT 3arPsI3HCHUIN.

Hcnonp3oBanne MeTOI0B GUIBTPOBAHMS U afICOPOLIUHU AJIs OT/IEICHUS 3arpsi3HEHUH B
uccienyeMon npoode Bozbl. BeIOOp MeTo/1a OUMCTKY B 3aBUCUMOCTH OT BUAA 3arpsi3HEHUS.
CpaBnenue 3(h(heKTHBHOCTH pa3IMUHBIX METOJIOB OUMCTKH BOJIbI B PAa3HBIX YCIOBHSIX (B
nabopaTopuH, B TOMALTHUX U MOJEBBIX YCIOBHSX).

JIaGoparophas pabota «Onpenenenue pH Boabl U €€ KUCIOTHOCTHY.

Onpenenenne pH cpenbl ¢ NOMOIIBI0 YHUBEPCATBHOIO HHANKATOPA. Y CTAHOBIIEHUE
CIOCO0OB MCMOIB30BAHUS HCCIIEIOBAHHBIX P00 BOJIBI B )KU3HEACATEILHOCTH YeJIOBEKa, Ha
OCHOBE TOJTyYEHHBIX JIaHHBIX O COCTAaBe.

OK 06

Tema 9.1.3.
XUMHUYeCKHi
KOHTPOJIb KAYECTBA
MPOAYKTOB

OcHoBHOE conepxaHue

TeopeTnyeckoe o0yueHue

KavecTBeHHBIN XMMUYECKUI COCTAaB MPOIYKTOB MUTaHus. BelecTna,
(dhanscuduupyromye MpoIyKThl MTUTAHUS, U BEIIECTBA, 3arPA3HSIONTNE TTPOTYKThI

JIP 4,7,9,10

0K 01,2,3
OK 04,5
OK 06
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IIUTaHUA

IIUTaHUA. OnpeﬂeneHHe 3arpsA3HAOINX XUMAYCCKUX BCUICCTB B IIPOAYKTAX MATAHUA,
OIPCACIICHUC BCUICCTB, HC 3a4BJICHHLIX B COCTABC NPOAYKTOB IIUTAHHA.

I[pakTuyeckue 3aHATHSA

Oprannueckue 1 HEOPraHMUECKUE BEUIECTBA, BXO/ISIINE B COCTAB MPOAYKTOB IMUTAHHUS.
Omnpenenenue coctaBa 0J1t0]1 HA COJEpKAHUE MAKPO U MUKpOdJieMeHTOB. 3ydyeHue
MIpeIJIOKEHHBIX MperoiaBaresieM 0ro/1 Ha IpeIMeT XUMUYECKOT0 COCTaBa, ONpeIeIeHNe
JI0JIEH OT CYTOYHOI HOPMBI MaKpO U MHUKPO3JIEMEHTOB B YKa3aHHOM OJIIOJIE.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4 10 KYyJIMHAPHOU TEMATHKE Pa3InIHbIX
THUTIOB.

JlaGopaTopHble 3aHATUSA

HccnenoBanne XuMHUYECKOT0 COCTaBa MPOyKTOB MUTAHUS.

JIaGoparophas pabota «lcciaenoBannue IpoayKTOB MUTAHUS HA HAIWYHE YTIIEBOIOBY.
HccenenoBanue MOJIOYHBIX IPOAYKTOB HAa HAIIMUME Kpaxmana. VccinenoBanue npoyKkToB
Ha HaJM4Yue IITIOKO3bI.

Tema 9.1.4.
XUMHUEeCKUH
aHaiu3 mpoo
MMOYBBI

OcHoBHOE conep:kanne

Teopernueckoe o0yuenune

Knaccugukaius mous 1o BUy ¥ Ha3HAYEHUIO, HCXO/S U3 XUMHUYECKOTO COCTaBa.
Wnentudukaiys npoObl MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OITUCAHUE BO3MOXKHOCTEH ee
IIPUMEHEHHS.

TpeboBaHus K KaueCTBY MOYBBI PAa3IMYHOr0 Ha3HaueHUs. Onucanne ocoOOEHHOCTEN
MCIOJIb30BAaHUS TIOYB B 3aBUCUMOCTH OT THUIIOB, CIIOCOOBI YITYUIIIEHUS KauecTBa MOYB B
3aBUCHUMOCTH OT Ha3HAYECHHS.

O065acTH UCTIONB30BAHUS OPraHUYECKUX yI00pEHH B 3aBUCUMOCTH OT KaY€CTBEHHOTO
cocraBa. OnMcanue opraHM4ecKuX y100peHH U X MPUMEHEHHE B 3aBUCUMOCTH OT
COCTaBa MOYBHI U €€ Pa3HOBHUIHOCTH.

IIpakTuyeckue 3aHATHSA

JIP 4,7,9,10

OK 01,2,3
OK 04,5
OK 06
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Ob6nactn Ha3HaUYeHUs (TIPUMEHEHUS) TOYBBI, UCXO/SI U3 KAYeCTBEHHOTO H
KOJIMYECTBEHHOTO COCTaBa. AHAJIM3 HOPMATUBHOM IOKYMEHTAIIUH.

Ponb HeopraHnyeckux BEIIECTB B KAUECTBE MUHEPAIbHBIX YAOOPEHUH, YIyUIlIUTEIeH
MTOYBBHI.

CocTaB MUHEpaNbHbBIX YA0OPEHUH U UX MIPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U
€€ pa3HOBUIHOCTU. B3auMOCBs3b cocTaBa yA0OpEeHUId U UX BIUSHUS Ha BereTaTUBHbIC
CBOMCTBA U IJIOJIOHOIIEHUE PACTCHUM.

JlabGopaTopHble 3aHATUSA

HccnenoBanre XMMHUYECKOTO cocTaBa mpo0 MOYBBI.

JlaboparopHas pabota «Onpenenenne pH BOIHON BBITSDKKY IMOYBBI, €€ KUCIIOTHOCTH U
IICTIOYHOCTH.

HccnenoBanie BOJHBIX BBITSDKEK 00Pa3I[0B TOTOBBIX MOYBEHHBIX CMECEH (I pa3HbIX
TUTIOB pacteHwuit). Onpenenenue pH MouBkI ¢ UCIIOIB30BaHUEM WHAUKATOPOB. OIeHKA
THUIIOB MOYB B MPEICTABICHHBIX 00pa3iax (CHILHOKUCIAs, KACIas, CIIaboKucasi,
HeWTpasbHas, MIeT0UHAas).

Tema 9.1.5.
HccnenoBanue
00BEKTOB
o6uocdepsl

OcHoBHOE coacpkanue

TeopeTuquKoe oﬁyqeﬂue

Y4eOHo-Hccae10BaTeNIbCKII MPOEKT B 00JIACTH HCCeN0BaHusl 00BEKTOB OUOChEpHI.
00630p TeM yueOHO-HUCCIIEI0BATENBCKIX MTPOEKTOB. AITOPUTM BBITIOJIHEHUS TIPOEKTA.
Ompenenenue npooeMbl UCcClieIoBaHusS. MeTobl TOUCKA, aHaTu3a U 00paboTKH
WH(OPMAIIHY O MPOEKTE B Pa3TMIHBIX UCTOYHUKAX.

IIpakTHYecKkne 3aHATHA

O06ocHOBaHME aKTyalbHOCTH BBIOpAaHHOW TeMbl. BbIsiBIeHHWE MpoOJIeMBbl HCCIETOBAHMS.
Bri6op 00bekTOB M MeTOAOB uccheaoBaHus. [locTaHoBKa 1eneil W 3a1a4 UcCiaeqoBaHUsI.
Onpenenenue mnpojayKTa wuccienoBaHus. OmnpeneneHre 3TanoB W COCTaBICHHE IIaHa
HCCIIEIOBAHUS.

3amura npoexTta: [IpeacraBneHune pe3ynbTaToB BHIMOIHEHHS Y4eOHO-HCCIET0BATENbCKUX
MIPOEKTOB (BBICTYTICHUE C IPE3CHTAIUEH ).

JlabGopaTopHble 3aHATUSA

HccnenoBanue mNpeioKeHHOTO O0BEKTa Ha KHCIOTHOCTh, IIEIOYHOCTh, XUMHYECKUH

JIP 4,7,9,10

0K 01,2,3
OK 04,5
OK 06
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cocTaB  (3arps3HMTENIM, MaKpo- M  MHUKpodneMeHThl). OOpaboTka pe3yibTaToB
uccinenoBanus. OlleHKa KadecTBa MCCIEAYEMOro OOBEKTa, HCXOAs M3 pPe3y/bTaToB

XHMHUYCCKOI'O aHajIn3a.

IMpomexxyTouHnas aTrecTanus no JucuuminHe (g depeHIHPOBAHHBII 3a4eT)

Bcero

144
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3. YCJIOBUS PEAJIM3AIIAU PABOYEN TPOT'PAMMBI YYEBHOU
JUCHUMIIVIMHBI/ITIPEJIMETA XUMHSA

3.1. MaTepuajibHO-TEXHHYECKOE 00ecrieueHue

Peanu3zanus nporpamMmbl JUCHUILTUHBL/TIPEAMETa TpeOyeT HATUYUS:
O6opynoBanue yueOHOTo KabuHeTa!
1.Pabouee mecTo oOyJaromerocs
2.Pabodee MecTo npenoaBaress
3.KoMrbproTepHslii cTOM
4.111ka¢bl KHUKHbBIE
5. locka
6.KomruiekT yueOHO-HarJIAIHBIX TOCOOUI;
7.KomIuieKT yueOHO-MeTOINYECKOM TOKYMEHTAIUY;
8./lumaxkTnyeckue MaTepuaibl (KOMILICKT JIA0OPATOPHO-TIPAKTUIECKUX PadoT);
9.BrITsKHON mIKad);
10.HaGop xumuueckoi mocyabl ¥ MPUHAAIEKHOCTEH s Ta00paTOPHBIX U MPAKTUYECKUX PabOT
11.HaGopb! peakTHBOB OPraHMYECKUX M HEOPTaHUYECKHUX BEIIECTB;
12.KoMIUIeKT y4eOHO-HATIIATHBIX TIOCOOHN « XUMHSD;
13.CpencrBa nndopmanuu (CTEHIbI U TUIAKATHI).
Texuuyeckue cpeacTBa 00ydeHHUS:
1. xommbrOTED
2.TIpOEKTOP

3.9KpaH

3.2. UuopmanmoHHoe o0ecniedyeHne peain3anuu NporpaMmsl.

OcHoBHbBIE eYaTHbIE U3JAHUS:

1. Tabpuensu O.C., OctpoymoB WN.I'. Xumus g npodeccuil U crienuanbHOCTEH €CTeCTBEHHO-
Hay4yHOro npo¢wmis: Y4eOHUK JUIs CTYAEHTOB TNPO(EecCHOHANIBHBIX 00pa3oBaTeIbHbIX

opranu3zanuii, oceanBaronux npodeccun u cneunansuoctu CI10. — M., 2019

I_[OHOJIHI/[TCJII)HLIC HUCTOYHUKMH:

1. Tabpuensu O.C., OctpoymoB M.I. Xumus: y4eOHMK il CTYJIEHTOB IMPO(ECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3aluii, ocBauBaromux npodeccun u crnenuansHoct CIIO. — M.,
2017

2. Tabpuensu O.C. wu gp. Xwumwmsa. Ilpaktukym: yueO. mocoOue [uis  CTYJCHTOB
MpoeCCHOHAIBHBIX ~ 00pa30BaTENbHBIX  OpraHW3alMii, OCBaMBaOIIMX mpodeccun U
cnenuanpHocTy CIIO. —M., 2019

29



3.

INa6puensu O.C., JIpicoBa I'.I'. Xumusa. TecTsl, 3amaun U ynpakHeHHs: yueO. mocoOue Jist
CTYJIEHTOB MpodecCHOHANBHBIX 00pa30BaTEeNIbHBIX OpraHU3AIlNi, OCBAaUBAIOIINX MPO(ECCUH H
crnenuansHocta CI1O. — M., 2019

Epoxun I0.M., KoBaneBa NU.b. Xumust s npodeccuii 1 CnenuaabHOCTEH TEXHHYECKOTO U
€CTECTBCHHO-Hay4yHOro  mpodumiedi:  y4eOHMK  JUII  CTYACHTOB  MPOGECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3aluii, ocBamBamIMX npodeccun u crnenuanabHoctd CIIO.— M.,
2017

DHIMKJIONEINYECKUi cioBaph oHOro xummuka/ noxa pexa. J.H.Tpudonosa M: Ilemaroruka-
IIpecc 1999

I[OHO.TIHI/ITGJIBHLIC IJICKTPOHHBIC U3JaHUSA

1.
2.
3.

16.

17.
18.
19.
20.

www.fcior.edu.ru (denepanbHblii IEHTP HHPOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB).
www.booksgid.com (Books Gid. DiekTpoHHas 6ubiIroTEKA).

www.globalteka.ru  TI'mobanreka.  ['nmobanpHas ~— OMOAMOTEKa  HAydHBIX  PECYpPCOB).
www.window.edu.ru (EmuHoe 0KHO mocTyIa K 00pa3oBaTebHbIM pecypcam).
www.school.edu.ru (Poccuiickuii oOpa3oBaTesbHbI MmopTaid. JlOCTYMHOCTh, KayecTBO,
3 PEKTUBHOCTB ).

http://school-collection.edu.ru (Eaunas xoyuteKius UppPOBBIX 00pa30BaTEIbHBIX PECYPCOB).
Www.pvg.mk.ru (omummuana «Ilokopu BopoObeBbI rOpbI»).

www.hemi.wallst.ru (O6pa3oBarenbHbIil CAlT AJIS1 IIKOJTBHUKOB « XUMHUSD» ).

www.alhimikov.net (O0pa3oBaTenbHbIi CAWT IS IKOJILHUKOB).

Www.chem.msu.su (DsekTpoHHas OUOIMOTEKA 0 XMMUH).

. Www.enauki.ru (uaTepHeT-u31aHue A yuuteneil « EcrecTBeHHbIE HAYKHY ).

. Wwww.1september.ru (Metoauueckas raszeta «IlepBoe CEHTIOPs»).

. www.hvsh.ru (skypHan «XHMHS B IIKOJIE»).

. WWW.hij.ru (KypHaIT «XUMHS U KHU3HBY ).

. Www.chemistry-chemists.com (35eKTpOHHBIH KYpHAT « XUMHKHA U XHMHS ).

. https://s.11klasov.ru/8052-himija-dlja-professij-i-specialnostej-tehnicheskogo-profilja-

gabrieljan-os-ostroumov-ig.html - snekrpoHHbIi yueOHHK
http://psbatishev.narod.ru/library/19945.htm — >mekTpOHHBIH Y4eOHHK MO peHaKIUCiH
O.C.I'abpuensiH

https://kupidonia.ru/all_viktoriny/viktoriny-po-himii-dlya-10-klassa - onnaitH-TecTs
https://videouroki.net/search?q=xumMus — BUZ€OypOKH M0 XUMHUHU
https://yandex.ru/collections/search/boards/?text=dpuabmb%20xUMuUs - BUJCOYPOKH 110 XUMHUU

https://www.youtube.com/results?search _query=xumusi+ - BUA€OypOKH MO XUMHUHU

ITnardopma qucranmonHoro o0yueHus HoBocuOupckoro peq4Horo Kosuiemka
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http://www.fcior.edu.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.school.edu.ru/
http://school-collection.edu.ru/
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/
https://s.11klasov.ru/8052-himija-dlja-professij-i-specialnostej-tehnicheskogo-profilja-gabrieljan-os-ostroumov-ig.html
https://s.11klasov.ru/8052-himija-dlja-professij-i-specialnostej-tehnicheskogo-profilja-gabrieljan-os-ostroumov-ig.html
https://videouroki.net/search?q=химия
https://yandex.ru/collections/search/boards/?text=фильмы%20химия
https://www.youtube.com/results?search_query=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMSI YYEFHOM JUCHUILIAHBI

Pe3yabTaThl 00yueHus

(I)OprI U ME€TOAbLI KOHTPOJIA U

OLICHKH Pe3yJIbTATOB 00y4YeHUs!

o smunoctHbie (PTIB mo npodeccun):

JIP 4. IIposBisitominii 1 JEMOHCTPUPYIOIIHNN YBAXKEHUE K JIFOISIM
TpyJda,  OCO3HAIOUIMM  I[IEHHOCTb  COOCTBEHHOTO  Tpyja.
Crpemsmuiics Kk GOPMHPOBAHHUIO B CETEBOM Cpelie TUYHOCTHO H
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIU(POBOTO CIIEIA».

JIP 5. JIeMOHCTpUPYIOIIUMA TPUBEPKEHHOCTh K POJHOMN KYJbTYpE,
HCTOpUYECKOW MaMsATH Ha OcHOBe JoOBU K Poaune, pomHomy
Hapoay, MaJod pOAHMHE, MPUHATHIO TPAJUIMOHHBIX I[EHHOCTEH
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccum.

JIP 7. Oco3Haromuii MPUOPUTETHYIO IEHHOCTh JIMYHOCTH
YeNoBeKa; YBAXKAIOIMINKA COOCTBEHHYIO U YYXKYI0 YHUKAJIBHOCTH B
Pa3IMYHBIX CUTYaLUAX, BO BceX (popMax M BUAAX AEATEIHLHOCTH.
JIP. 9. CoOmoparoumii ¥ MpoNaraHIupyoOIMMi  MpaBuiIa
310poBOro M Oe3zomacHOro  oOpa3a  KU3HHM,  CIOPTa;
Mpeaynpexaalomuil 100 MPeooIeBAIONINI 3aBUCUMOCTH OT
ankoroJisi, Tabaka, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.1.
CoxpaHstonmi MCUXOJIOTHYECKYI0 YCTOMYMBOCTh B CHUTYaTHBHO
CJIOXHBIX WU CTPEMHUTEIILHO MEHSIOIIMXCS CUTYaITUsX.

JIP  10. 3aborsmmiics o0 3amUTe OKpYXKawolled cpemsl,

COOCTBEHHOM U 4y»kO0ii 6€30MacHOCTH, B TOM UKCIIe HU(DPOBOH.

- 0ecenpl;

- 00CyXIeHus;

- IPOCKTHO-OPUCHTHUPOBAHHLIC

3ajaHuS;

- UHTCJIJICKTYaJIbHBIC UT'PBI;

- OJIMMITHaIHBIC 3aJaHUA.

Ne Pa3nesn / Tema PesynbTaTr 00y4yeHus OueHo4yHbIC MepONIPUATHS OK

| |OcHoBHOI1 MOaY B

1 |Pa3gea 1. OcHoBbl [ PopmyIMpoBaTh

CTPOCHUS 0a30Bble NOHATHS H
BellecTBa 3aKOHbI XUMHMH

1.1 |Crpoenue aromoB |CocraBisats xumudeckue |l. Tect «CtpoeHue aToMoB OK
XUMHUYECKHUX (bopMyJIbl COEIMHEHUN B |XUMUYECKUX JIEMEHTOB U MPUpoa 01,2,3
AJIEMEHTOB U COOTBETCTBHUH CO XUMHUYECKOHN CBSZM».
npupoza CTEIIEHBIO OKUCIICHUS 2. 3agauM Ha COCTaBIECHUE XUMUYECKUX

SJICKTPOOTPULATCIIbHOCTU T.H.).

XUMHUYECKOHN CBSI3HM |XMMHUUYECKHX AJIEMEHTOB, |(OpMYJ JBYXaTOMHBIX COETMHEHUN
MCXOJS U3 BAJIEHTHOCTU U |(OKCHUIOB, CYJIb(PHUI0B, THAPUIOB U
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Ne Pa3nea / Tema PesyabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
1.2 |llepuogmveckuii | XapakTepu3oBaTh [TpakTUKO-OpUEHTUPOBAHHBIC OK
3aKOH M Ta0JUIla  |XMMHYECKHE DJIEMEHTHI B |TEOPETUUYECKHE 3aJaHUs Ha 01,2,3
J.1. Menneneea |COOTBETCTBUU C UX XapaKTEPU3aLUI0 XUMUYECKUX OK
[IOJIOKEHUEM B DJIEMEHTOB: «MeTajummueckue / 04,5
MEPUOIUYECKON CUCTEME |HEMETaUIMUYeCKUE CBOMCTRA,
XUMHYECKHX DJIEMEHTOB  [3JIEKTPOOTPHUIIATETHHOCTh M CPOJICTBO K
H.N. Menneneena AJIEKTPOHY XUMUUYECKUX DJIEMEHTOB B
COOTBETCTBUE C UX JIEKTPOHHBIM
CTPOEHHUEM U IOJIOKEHUEM B
MEePUOANYECKON CHCTeME XUMHUYECKUX
anemenToB .M. Menaeneepa.
2 |Pa3pen 2. CocraBasth ypapHenuss |Konrponbnas padora
XuMHYECKHE U CXeMbl XUMHYECKHX «CTpoeHue BelleCTBA U XUMHYECKHE
peakuuu peakuui peakuum»
2.1 |Tunel xumudeckux |COCTaBISITh pEaKIUn 1. 3agauu Ha coctaBieHue ypapuenuii |OK
peakiuit COCIMHEHUS, PA3JIOKEHUS, | PEaKIINA: 01,2,3

oOMeHa, 3aMeILCHUS,
OKHMCIIMTEILHO-
BOCCTaHOBUTEIIbHbBIC
PEaKIMK B pPEeaKIuu
KOMILJIEKCOOOpa30BaHUs
(Ha mpumepe
THUIPOKCOKOMITIIEKCOB
ATIOMUHMS U IIMHKA) C
y4acTueM
HEOPTaHWYECKUX BEIIECTB

— COCIMHCHMUS, 3aMEIICHUS,
pasioxeHusi, 0OMeHa U peakluii ¢
y4acTHEM KOMIUIEKCHBIX COeTMHEHUN
(Ha mpuUMepe THAPOKCOKOMILIIEKCOB
QTFOMUHHUSI U [IMHKA);

— OKHCITUTEIBHO-

BOCCTAHOBHUTEIIBHBIX PEAKITUH C
HCIIOJIb30BAaHUEM METO/Ia JICKTPOHHOTO
Oaianca;

— C y4acTheM KOMIUICKCHBIX
CoeMHEeHUN (Ha mpuMepe
THJIPOKCOKOMITJIEKCOB ITMHKA U
ATFOMUHUSA).

2. 3ajaym Ha pacueT KOJIUYECTBEHHBIX
XapaKTePUCTHK MPOAYKTA PEAKIIHH
COE€IUHEHHS, MACCOBOM WM 00BEMHOM
JIOJT BBIXO0J1a TIPOAYKTA PEAKITUN
COCJIMHEHUS OT TEOPETHUICCKH
BO3MOXKHOI'0; 00hEMHBIX OTHOIIICHHMI
ra3oB; KOIMYECTBEHHBIX XapaKTEPUCTHK
MCXOJHBIX BEIIECTB U MPOJYKTOB
peaxiuu; Macchl (00beM, KOJTHYECTBO
BEIIIECTBA) MPOJAYKTa PEaKIUH, €CITU
OJIHO W3 BEIIECTB JaHO B BUJE pacTBOpa
C OIpEAETIEHHON MacCOBOM J0JIel
PacTBOPEHHOTO BEIIECTRA.
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Ne Pa3nea / Tema PesyabTaTt 00yyeHus OueHoYHBIC MepONIPUATHS OK

2.2 |Dnexrponutnyecka |COCTaBISTh YPABHCHHS 1. 3amanus Ha cocTaBlICHUE OK
S IUCCOLMALUA U |XMMUYECKUX PEAKLIUN MOJIEKYJISIPHBIX U MOHHBIX peakuuii ¢ [01,2,3
HOHHBIIA 00OMEH HOHHOr0 OOMEHa C y4acTHEM OKCHUOB, KUCIOT, OCHOBaHU I

y4acTUEM Y COJIEM, MOHHBIX PEAKLIMI THAPOIU3a
HEOPraHWYECKHUX BEILIECTB |COJIEH, yCTAHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
2. JJabopartopHnast pabota «Peakiuun
TUAPOIU3A».
3 |Pa3mexn 3. HccaenoBats ctpoenue u|KonrpoubHas padora
Crtpoenue u CBONCTBA «CBOMCTBA HEOPraHUYECKUX
CBONCTBA HEOPraHU4eCKHX BeLeCTB»
HEOPraHUYeCcKHX |BellecTB
BellecTB

3.1 |Knmaccudukamms, |Knaccupunuponarb 1. Tect «HomeHkaTypa 1 Ha3BaHuE OK
HOMEHKJIaTypa U  |HEOpraHUYECKHe HEOpraHW4YecKux BemecTB ucxoas u3  (01,2,3
CTpOCHHE BEIICCTBA B COOTBETCTBUU |[MX XHMHUYECKOH (hOPMYIIbI HITH
HEOPTraHWYECKUX  |C UX CTPOCHHEM COCTaBIICHUE XUMUIECKOU (HOpMYITBI
BEILECTB MCXO/A U3 Ha3BaHMS BELIECTBA 110

MEXIYHAPOAHOU UM TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCoOBOM J10JIH
(Macchl) XUMHUYECKOTO DJIEMEHTA
(coennHEHUs) B MOJIEKyJIe (CMECH).

3. [IpakTrueckue 3agaHus 1Mo
KJ1accu(uKanuu, HOMEHKIIAType U
XUMHUYECKUM (hopmynam
HEOPraHWYECKUX BELIECTB Pa3IUYHBIX
KJIaCCOB.

4. TlpakTueckue 3aJaHus Ha
ompeieNIeHue XMMUYECKON aKTHBHOCTH
BEIIIECTB B 3aBUCUMOCTHU BHJIa
XUMUYECKOW CBSI3U U THUTIA
KPUCTAJUTMYECKON PEHIETKH.

3.2 |®usmko- YcranaBinuBaTh 1. Tect «OCOOEHHOCTH XUMUYECKUX OK
XUMUYECKHE 3aBUCUMOCTH (hU3HUKO- CBOMCTB OKCHJIOB, KHCIIOT, ocHOBaHui, (01,2,3
CBOMCTBa XUMHUYECKUX CBOMCTB amM(pOTEepHBIX TUAPOKCUIOB U coneity. |OK
HEOPraHMYECKUX |HEOPTaHMUYECKUX BEIIeCTB |2. 3amaHus Ha cocTaBieHue ypaBHeHuit (04,5
BEILIECTB OT CTPOEHUSI aTOMOB U XUMUYECKUX PEAKIUHN C yUaCTHEM

MOJIEKYJI, & TAKXK€E THIIA
KPUCTaJUIMYECKOU
pelIeTKn

MPOCTHIX U CIOKHBIX HEOPTaHUUYECKUX
BEIIECTB: OKCHUJIOB METAJIOB,
HEMETAJUIOB ¥ aM(OTEPHBIX PJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAaHUM U
amM(pOTEepHBIX TUIPOKCUIOB,
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Ne Pa3nea / Tema PesyabTaTt 00yyeHus OueHoYHBIC MepONIPUATHS OK
HEOPraHUYECKUX COJIEH,
XapaKTepU3yIOIIMX UX CBOICTBA U
CHOCOOBI OTYYCHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHUs HA CBOWCTBA U
MOJTy4eHHE HEOPTAaHUYECKUX BEIIECTB.
4. JTaboparopnas pabota «CBoiCTBa
METAJIJIOB U HEMETAIIJIOBY.

3.3 |IIpousBoacTBO O6ocHoBbIBaTh 3HaueHue |l[IpakTuko-opuenTupoBanubie 3amanus |OK
HEOPraHUYECKUX  |U IMPUMEHEHUE 10 COCTaBJICHUIO XUMHUUeckux peakuuii (01,2,3
BelIeCcTB. 3HAUCHUE | HEOPraHMYECKUX BEILIECTB |C y4acTHeM HeopraHnuyeckux semects, |OK
Y IPUMEHEHHUE B B OBITOBOI U UCIOJNIb3YEMBIX AJis uX unaeHtudukamuu |04,5
OBITY U Ha MIPOU3BOJICTBEHHON Y TIPOMBIIIUICHHBIX CITIOCOOOB
MIPOU3BOJICTBE JIESTCIIbHOCTH YEJIOBEKA  |TIOJTyUCHHUSI.

X (PU3UKO-XUMUIECCKIMHU
CBOMCTBaMH
4 |Pa3nen 4. Hccnenoars ctpoenue u|KoHTposibHas padora
Ctpoenne u cBoiicTBa oprannyeckux [«CTpoeHUe U CBOiicTBA
cBoOiicTBa BellecTB OPraHU4eCcKuX BellecTB»
OpPraHu4vecKux
BellecTB

4.1 |Knaccudukanus, |Knaccudpunuposars 1. 3aganus Ha coctaBieHue Ha3zBaHu |OK
CTpOEHHE U OpraHMYeCKHe BEIIeCTBA B [OPraHUYECKUX COESAMHEHUN TTO 01,2,3
HOMEHKJIaTypa COOTBETCTBUU C UX TPUBUAIBHOMN WM MEXTyHAPOIHON
OpPTaHWYECKHUX CTPOCHUEM CHUCTEeMATHYECKOW HOMEHKJIIATypeE.

BCIIICCTB 2. 3a1aHus Ha COCTABJICHHE MTOJTHBIX U
COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT
OpPTaHWYECKUX BEIIECTB OTICITHHBIX
KIIACCOB.
3. 3amaun Ha ompezeNeHue MpocTeneit
(bopMyIIbI OPraHuYecKOi MOJIEKYJIbI,
UCXOJ U3 IIEMEHTHOTO0 cocTana (B %).

4.2 |CaoiicTBa YcranaBiuBaTh 1. 3aganus Ha cocraBienue ypaBuenuil |OK
OpraHMYECKHUX 3aBUCUMOCTH (PU3HKO- XUMHUYECKHUX PEAKIMNA C y4aCTHEM 01,2,3
COETMHEHHI_ XUMHUYECKUX CBOMCTB OpraHMYeCcKHuX BemecTB Ha ocHoBaHunu |[OK

OpPTraHWYECKHUX BEIIECTB OT |UX COCTAaBa M CTPOCHHUSI. 04,5

CTPOEHUS MOJIEKYJI

2. 3agaHus Ha COCTABJICHUE YPAaBHEHMI
XUMHYECKHUX PEAKINH,
WUTIOCTPUPYIOLINX XUMHUECKNE
CBOIICTBA C y4€TOM MEXaHU3MOB
IIPOTEKaHUs JaHHbBIX pEaKuil U
TEHETUYECKOM CBSI3U OPraHUYECKUX
BEUICCTB Pa3HbIX KJIACCOB.

3. PacyeTHbIe 3a/1a41 IO YPaBHEHUAM
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Ne Pa3nea / Tema PesyabTaTt 00yyeHus OueHoYHBIC MepONIPUATHS OK
PEaKIMii C y4acTHEM OPraHUYECKHUX
BEIIIECTB.
4. JlaboparopHas pabota «Ilomyuenue
ATHUJICHA U U3yUYCHHE €TO CBOMCTBY.

4.3 |Opranunyeckue O6ocHoBbIBaTh 3HaueHue |[IpakTuko-opueHTupoBaHHblie 3ananus |OK
BEIIECTBA B U IpUMEHEHUE 0 COCTaBJICHUIO XUMHUYeckux peakmmid (01,2,3
KHU3HEIEATEILHOCT |OPraHMYECKUX BEIIECTB B |C Y4aCTHEM OPraHUYECKHUX BEIECTB, OK
U YeJIOBEKA. OBITOBOI U HCIIONIB3YEMBIX TSl uX uaeHTudukauu (04,5
[Tpon3BOACTBO U |IIPOM3BOACTBEHHOM B OBITY ¥ IPOMBILIIEHHOCTH.

IpUMEHEHHE NeSITeIbHOCTH YEJIOBEKA
OpPraHUYeCKUX uX (PU3UKO-XUMHUUECKUMHU
BEILIECTB B CBOMCTBaMH
POMBIIIJICHHOCTH
5 |Pa3gea 5. HccaenoBarb KonTtpoJsbnas paéora
Kunernyeckue 1 |paBHOBecHE U CKOPOCTh |[«CKOPOCTh XMMHYECKOH peakuuu u
TepMOAUHAMHMYEC |XHUMHYECKHX PeaKluii  |XMMHYeCKOoe PaBHOBECHE»
KHe
3aKOHOMEPHOCTH
NPOTEeKAHHUS
XMMHYEeCKHX
peakumii

5.1 |Kunernueckue Hccnenosars BIUsSHUE 1. JJaboparopHas paboTa Ha BEIOOD: OK
3aKOHOMEPHOCTH  |KOHLIEHTpalnuu — «OnpeneneHne 3aBUCUMOCTH 01,2,3
POTEKAHHS pearupyromunx BEMIECTB M [CKOPOCTH peakiuu oT KoHneHTpaun  |OK
XUMHYECKHUX TEMIIEPATYPbI HA CKOPOCTH | pearupyIoLINX BELUIECTBY; 04,5
peaKkuuit XUMHUYECKUX PEaKni — «Omnpenenenre 3aBUCUMOCTH

CKOPOCTH PEaKIIMHU OT TeMIIepaTypbI».
2. [IpakTHKO-OpUEHTHPOBAHHBIC
TEOpEeTUYECKHE 3aJJaHNs Ha aHAIIN3
(bakTOpOB, BIUAIONIUX HA U3MEHEHHE
CKOPOCTH XUMHYECKOH peaKinu.

5.2 |Tepmoaunamuueck |VccnenoBaTb BIUsSHIE 1. 3agaun Ha pacyeThl TEIUIOBBIX OK
ue U3MEHEHMs KOHIIEHTpaluH [3(h()EeKTOB XUMHUUECKUX PEaKLUl 1 01,2,3
3aKOHOMEPHOCTH  |BEUIECTB, PEAKIIUHU CPENbl |OIMpeIesIeHIe TUTIA peakiu (110 OK
MPOTEKAHUS U TeMIIepaTyphl Ha TeroBoMy 3 (exTy: 3K30- 1 04,5
XUMHAYECKHX CMEIIEHHE XUMUYIECKOTO  |[IHIOTEPMUIECKHUE).
peakuuil. paBHOBECHUS 2. IIpakTMKO-OpUEHTUPOBAHHBIE
PaBHoBecue 3aJlaHus Ha MPUMEHEHHE NpuHIuUIa Jle
XUMHUYECKHX [aTenbe UIst HAXO0XKICHHS
peakuui HaNpaBJICHUs] CMELICHNUS PABHOBECHS

XUMUYECKON PEAKIUU U aHAJIN3
(bakTOpOB, BIUAIONINX HA CMEIICHHE
XUMHUYECKOIO PABHOBECHS.

35



Ne Pa3nea / Tema PesyabTaTt 00yyeHus OueHoYHBIC MepONIPUATHS OK
3. JlabopaTtopHas pabota «3yuenue
BIIUSTHUS PA3IMYHBIX (PAKTOPOB HA
CMEIIEHUE XUMUYECKOTO PAaBHOBECHS.
6 [Pa3nex 6. HccaenoBarb KonTtpoubHnas pa6ora no reme
JAucnepcHbie AUCIHEPCHBbIE CHCTEMBI «/lncnepcHbie cHCTEMbD»
CHCTEMBI

6.1 |ducmepcHbie Paznuuate nctuHHBIE 1. 3agauu Ha MPUTOTOBJIICHUE OK
CUCTEMBI U pacTBOPBI, KOJJIOUIHBIE | pacTBOPOB. 01,2,3
(bakTophl KX pacTBOpHI U 2. [TpakTUKO-OpUEHTUPOBAHHbBIC OK
YCTOWYMBOCTHU rpydoaucnepcHbie pacueTHbIC 3a/laHuUs Ha IUCIIEPCHBIE 04,5

CUCTEMBI Ha OCHOBE CUCTEMBI, HCIIOJIb3yeMbIe B OBITOBON U
XUMHUYECKOTO MIPOU3BOJICTBEHHOU JESITETbHOCTU
HKCIIEPUMEHTA YenoBeKa.

6.2 |HccrnemoBanue HccnenoBath pusuko- Jlaboparopnas paboTa (Ha BBIOOD): OK
CBOJCTB XUMHUYECKHE CBOMCTBA — IlpuroroBieHue pacTBOPOB; 01,2,3
JIUCTIEPCHBIX Pa3IMYHBIX BUJIOB — HccnenoBanme TUCTIEPCHBIX CUCTEM.

CUCTEM JIUCTIEPCHBIX CUCTEM

7 |Pa3pmen 7. HccaenoBarhb cBoiicTBa
KauecTBeHHbIe  |[OpraHMYecKHX U
peakuuu HEOPraHU4YeCKHX
00Hapy:KeHHUs BelIeCTB ¢
OPraHMYeCcKUuX U |HMCHO0JIb30BAHHEM
HEOPraHUYeCKUX |KAaYeCTBEHHBIX peaKIuii
BelIeCTB

7.1 |O6HapyxeHue Hccnenosarh 1. JIaboparopHas padota (Ha BeiOOp): |OK
HEOPraHMYECKUX |KaYeCTBEHHBIC peakIu  |— AHanuTUYeCKue peakiuu katnoHos |01,2,3
KaTUOHOB U HeopraHuyeckux Bemects ||I-VI rpynm;

AHUOHOB — AHaTUTHYECKUE PEAKIIMU AaHUOHOB.
2. llpakTdeckue 3a1anus Ha
COCTaBJICHUE YPABHEHHUI peaKINil
oOHapyskeHus KaTuOHOB [-VI rpynm u
AHUOHOB, B T.Y. B MOJIEKYJIIPHOH U
MOHHOM (hopMax.

7.2 |OGHapyxeHue Uccnenosarhb 1. JlaboparopHas padota (Ha BeiOOp): |OK
OpraHUYECKUX KaueCTBEHHbIE peakiuu  (— KauecTBeHHBIE peaKIiy Ha 01,2,3
BEILIECTB OpraHUYECKUX OT/I€JIbHBIE KJIACChl OPraHUUECKUX
OT/IEITbHBIX COCTMHCHUH OTJIEITBHBIX  |BEIECTB;

KJIACCOB C KJIACCOB — KauecTBeHHBIN aHAIN3 OPraHUYECKUX
HCITOJTh30BaHUEM COCTMHEHUH TI0 (PYHKITMOHATBHBIM
KaueCTBEHHBIX TpyIIaM.

peakuui 2. IlpakTdeckue 3alanus Ha

COCTaBIICHUE KAY€CTBEHHBIX PEaKIUit
0oOHapyXEHUS OPTaHUIECKUX
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COECIUHEHUN.
Il |IIpukaaxHoii MOIYJIb
8 |Pa3mea 8. OuenuBaTh nocJjaeacTeus|3amura keiica (¢ yuyeTom Oyayuei
Xumus B ObITY H  (OBITOBOM M npodeccuoHaILHOM 1esITeJIbHOCTH)
NPOU3BO/ICTBEHHO |IIPOM3BO/ICTBEHHOI
W 1eSITeJIbHOCTH  |1eATeIbHOCTH YeJI0BeKa
YeJ10BeKa ¢ MO3MIMH
JKO0JIOTHYECKOMI
0e3onacHocTH
Xumus B ObiTy 1 |OuenuBats nocnenctsus  |Keiic (¢ yaerom Oyayteit OK
MIPOU3BOJICTBEHHOM |OBITOBOM U PO eCCUOHAIIBHON NEATETHHOCTH ) 01,2,3
IesITeIbHOCTH MPOU3BOACTBEHHOMN Bo3MokHBIE TEMBI KEHCOB: OK
4eJIoBeKa JesaTenbHoCTH yenoseka ¢ | 1. [loTennenue kaumara u 04,5
MTO3UIIMIA SKOJIOTUYECKON |BBICBOOOKIEHHE Ta30BbIX ruaparoB co |OK 06
0e30macHOCTH JTHa OKeaHa.
2. Bynymue matepuainsl Jiis aBua-,
MaIlMHO- U IPUOOPOCTPOECHHUS.
3. HoBble MaTepuabl A1 COJTHEUHbBIX
Oarapeii.
4. JlexapcTBa Ha OCHOBE PaCTUTENIbHBIX
[IpenapaToB.
9.1 [Pa3nmen 9.1. HNurtepnperupoBathb 3amura y4eOHO-UCCI€10BATEIbCKOI0
HccnenoBanue 1 |XMMH4YECKHE MPOLECCHI M |IPOEKTAa (€ y4eToM Oyayie
XHMHYCCKHI siBJIcHHs B Ouocepe npogecCHOHATBHOM 1esITeTbHOCTH)
aHaJIn3 00beKTOB
onocdepnbl
9.1.1 |OcHoBbI Beimonuate nonseiif nukn |1. Jlabopatopras padora «OCHOBBI OK
nabopaTopHOi AKCIEPUMEHTAIBLHOTO 71a00paTOPHOI MPAKTUKI. 01,2,3

IMPAKTHUKHU B
poQeCCHOHATBHBI
X JJabopaTopusix

UCCIICIOBAHHS C
COOJTI0ICHUEM TTPABHIT
0e301acHOro oopalieHus ¢
BEIIECTBaAaMU U
71a00paTOPHBIM
o0opynoBaHrEM

2. TunoBsle pacyeTsl 10 TEMAaTHKE
IKCIIEPUMEHTA.

3. 3ay1aun Ha BBIYMCIICHUE CPETHETO
3HAYCHMSI DKCIIEPUMEHTATBHBIX
JTAHHBIX, TIOTPEITHOCTH.

4. TlpencraBneHue pe3ynbTaToB
AKCIIEPUMEHTA B pa3IuuHOi popme
(Tabmuua, rpaduK, OTYET, TOKIA/,
IIPE3EHTALINS).
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9.1.2 | XuMuueckuii Uccnenosars xumuueckuii | 1. Tect «CBoiicTBa U COCTAB BOIBIY. OK
aHaju3 Mpod BOJBI [COCTaB MPOO BOJIBI 2. 3aganue « XMMHUYeCKHii coctas Boapl, [01,2,3

THUII BOJBI M CITIOCOOBI ee mpuMeHeHus» |OK
(C UCTIOTB30BaHUEM HOPMATHUBHBIX 04,5
JIOKYMEHTOB). OK 06
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJJaHUs Ha COCTaB

BOJIbI U CITOCOOBI BBIPAKEHUS

KOHIICHTpAIlU{ 1 TIepecueT

KOHIICHTpaIui (C MCTIOJIb30BaHUEM
HOPMATUBHBIX JOKYMEHTOB).

4. JlaboparopHas paboTa Ha BEIOOD:

— OumcTKa BOABI OT 3arpsi3HEHUN;

— Onpenenenne pH Bojbl U ee

KHCJIOTHOCTH;

9.1.3 | XuMuueckuii Uccnenosats xumuueckuii 1. Tect «Opranuueckue u OK
KOHTPOJIb KaueCTBa |COCTaB MPOYKTOB HeOopraHuyeckue BemecTna, Bxoaanme |01,2,3
MIPOIYKTOB MUTaHU B COCTaB MPOYKTOB IMUTAHUS. OK
MATaHUS 2. IIpakTHKO-OpHUEHTHPOBAHHBIC 04,5

3aJlaHus TI0 KYJTHHAPHOU TEMaTHKE. OK 06
3. JlabopatopHas pabora—

HccnenoBanue MpoIyKTOB MUTAHUS HA
HaJIMYUE YIIIeBOOB (MyKa, TBOPOT,

MOJIOKO, HOTYpPT) Ha HaJIH4ue

YTIIEBOOB (KpaxMma, TIII0K03a,

caxaposa).

9.1.4 | Xumuueckuii HccnenoBats xumudecknii | 1. Tect mo Teme «Xumuuecknii coctap |OK
aHayu3 npoo cocTaB MO0 MOYBBI HEOPraHMYECKUX U OpraHM4eCKUX 01,2,3
MIOYBBI yAOOpEeHU». OK

2. 3aganne «B3auMOCBI3b COCTaBa 04,5
MTOYBEI, TUII ITIOYBEI U e¢ HazHadeHus». |(OK 06

3. JJaboparopHas pabota

— Onpenenenne pH BogHOM
BBITSDKKHU TIOYBBI, €€ KHUCIIOTHOCTH U
IIETOYHOCTH.
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9.1.5 |Uccnenosauue UccnenoBats xumudeckuit | YuebHo-uccaenoBarenbekuii mpoekt B |OK
00BEKTOB €COCTaB 00BEKTOB o0JtacTy ucciaenoBaHus 00bLEKTOB 01,2,3
ounochepsl ouocdepsl Ha MpuMepe ounocdepsl. OK
MPOYKTOB MUTAHUS, BOJIbI | BO3MOXKHEIE TEMBI IPOCKTOB: 04,5
U TIOYBBI 1. UccnenoBanue cocraBa OK 06

MUHEPATBLHOW BOJIBI U PEKOMEHIAIHH
10 €€ HCIIOJb30BaHHUIO.

2. Cocrapnenue cOaJaHCHPOBAHHOTO
MEHIO Ha JIeHb (HEJEeN0) B
3aBUCUMOCTH OT COZCPIKAHUS
XUMHYECKUX MaKpO U MUKPOIJIIEMEHTOB
B IIPOJYKTaX MUTAHHMS.

3. UccnenoBanue KauyecTBa MUTHEBOM
BOJIBI.

39



		2024-06-10T16:22:38+0700
	Чикинёв Павел Георгиевич
	Подпись документа




