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Pabouas mporpamma yueono# aucrurmummasl OJ1.10 Xumust paspaboTaHa Ha OCHOBE:

- depepallbHOTO TOCYAAPCTBEHHOTO0 OOpPa30BAaTENBHOIO CTaHAApPTa CpenHEero OoOIIero
obpazoBanus (pamee ®I'OC COO), yTBepKASHHOTO PUKa3oM MHHHCTEpCTBA 00pa3oBaHUS U
Hayku PO ot 17 mas 2012 roga Ne 413 ¢ u3ameHeHUs MU U JOTIOTHEHUAMH OT 29 nexabps 2014 r.,
31 nexabps 2015 r., 29 urons 2017 r., 12.08.2022 r. [Tpuka3z No732; 18.05.2022 Ne 342.

- @enepanbHOTO  TrOCYNApCTBEHHOTO  O0Opa3oBaTENbHOIO  CTaHAApTa  CPEIHETO
npodeccuonanibHoro obpazoBanus (mamee PI'OC CIIO) mo mpodeccuu 08.01.27 Mactep
00IIECTPOUTEIBHBIX PAOOT;

- ®epepanbHON 00pa30BaTENbHON MPOrpaMMBI cpeiHero olmiero oopazoBanus (najiee —
®OII COO), yrBepxkaennoii Ilpukazom munuctepctsa npocsemienus PO or 18.05.2023 r. Ne 370;

- OenepanbHON pabouelt mporpamMmbl o yuebnon aucruriuae OJ1. 10 Xumus;

- Paboueit nporpammsl Bociutanus I'BIIOY MO UTTpuC;

- Y4eOHOro miiaHa 1o CneualbHOCTH;

- ¢ yuerom [IpumepHoii mporpamMmmsl 001eo0pazoBaTenbHoi yueoHoi aucuummasl OJ1. 10
Xumus ansa npodeccruoHanbHbIX 00pa3zoBaTenbHbIX opranusanuii (PexomennoBannoir ®I'bOY
JAIIO  Hactutyt pasButHs npodeccuoHanbHoro obpazoBanusi» (PI'BOY  «MPIIO»),
yTBEpKACHHON Ha 3aceganuu CoBeTa Mo OLIEHKE COJIEp>KaHusl M KauyecTBa MPUMEPHBIX paboynx
porpaMM 00IIe00pa30BaTEIHLHOTO U COIMaIbHO-TyMaHuTapHoro nukiioB CI1O, [Tporokon Ne 14
ot 30 Hos16pst 2022 1.).

SAsnsercs yactbro OITOII mo mpodeccuu 08.01.27 Mactep o01ecTpouTeNnbHbIX PadoT

PazpaboTumk:
WBanosa ['anuna HukomnaeBHa, mpemnoiaBateinb XMMHUH BhICIIEH KBATU(DUKAIIMOHHON KaTerOpuu

Paccmotpena u onobpena na 3aceganuu 1K
[TpoTtokon Ne 9

oT «28» mas 2024 1.
[Ipeacenarens ALK




COJAEPKAHUE

MACHOPT IIPOT'PAMMBbBI YYEEHOU JAUCHUIIJIAHBI
CTPYKTYPA U COJAEP)KAHUE YUYEGHOM U CIHUILIAHBI

YCJIOBUSA PEAJIM3AIIAM TPOTPAMMBI
YYEBHOW TUCIMTILINHBI

KOHTPOJIb M OLEHKA PE3YJbTATOB
OCBOEHHUAYYEFHOUN JUCITATLIAHBI



1. MMACIIOPT TIPOT'PAMMBI YYEBHOM JTACIUTLIIAHBI

1.1. Mecto JOMCUMIUIMHBI B  CTPYKType  OCHOBHOW  mnpodgeccHoOHAIbHOM’
o0pa3oBaTeIbHON MPOrPaMMBbl

ObmeobOpazoBarenbHas auctuminaa OJ1.10 Xumus usydaercs Ha 0a30BOM ypOBHE B
00111e00pa3oBaTEIbHOM IIUKJIE Y4eOHOTO IJIaHa OCHOBHOM MpodecCHoHaIbHOM 00pa30BaTEIbHOM
IpOrpaMMbI IOJOTOBKHM KBAIM(UIIMPOBAHHKIX padounx, ciayxarmux (OITOIT I[MITKPC) Ha 6a3e
OCHOBHOTO 00111eT0 00pazoBanus no npodeccuu 08.01.27 Mactep 001mecTpOUTENBHBIX PadOT.

Tpynoemkocts muctutumabl O/.10 Xumus Ha 6a30BOM ypOBHE COCTaBISICT 78 4acoB, U3
KOTOPBIX 74 yaca — 6a30BbIi MOYJIb (6 pa3nenoB) U 4 yaca — npukiIagHoi Moxynb (1 pasmen),
BKJTIOYAOIIUI MPAKTUKO-OPHEHTUPOBAHHOE CO/ICpP)KAaHUE CIEIIMATbHOCTH.

[Tpuxmnannoit Monaynb BKIOYAaeT oOAuH pazaen. Pasmen 7 «Xumus B ObITY |
IIPOM3BOJICTBEHHOH JEATEIHLHOCTH YEJIOBEKa» pPeallu3yeTcsi Ha MaTepuaje KelCoB, CBI3aHHBIX C
9KOJIOTHYECKON Oe30MacCHOCThI0 M OIICHKOW IMOCIEACTBUII OBITOBOM M MPOU3BOJCTBEHHOU
nesitenbHOCTH [Tt ipodeccuu 08.01.27 MacTep 00IIecTpOUTENbHBIX PadoT.

1.2. Heau u niaHupyemMble pe3yJbTaThl 0CBOCHUS U CHUIITHHBI
1.2.1. ean u 3axa9u AUCHUATLTHHBI

@opMHpOBaHUE y CTYJECHTOB IIPEACTABICHNS O XUMUYECKON COCTABIISIONIEH
€CTECTBEHHO- HayYHOW KapTUHBI MUPA KaK OCHOBBI IPUHSTHS PEIICHUH B )KU3HCHHBIX U
MMPONU3BOACTBCHHBIX CUTyallHsAX, OTBCTCTBCHHOI'O ITIOBCACHH B HpI/IpOI[HOﬁ cpeac.
3agauyu IMCUMIJIMHBI:

1) chopmupoBaTh MOHUMAHKE 3AKOHOMEPHOCTEH MPOTEKAHHS XMMUYECKUX TPOLIECCOB U
SABIIEHUN B OKpYKalollel cpee, IEIOCTHOM HaydyHOW KapTUHBI MHpa, B3aMMOCBS3U H
B3aMMO33aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHUTh YMEHHs COCTaBJIATH (OPMYJIbI HEOPTAaHMYECKUX M OPTaHHYECKUX BEIIECTB,
YPaBHEHUS XUMHYECKHX peaKlUHUi, OOBACHATh HMX CMBICH, HHTEPHPETUPOBATH PE3YJIbTATHI
XUMHYECKUXIKCIIEPUMEHTOB,

3) cdopmMHpOBaTH HABBIKK MPOBEACHHS MPOCTEHININX XUMHUECKUX IKCIIEPUMEHTAIBHBIX
HCCJIETOBAHMM C COOIIOIEHHEM MTPpaBul 0€30MaCHOT0 OOpaIeHHs C BEIIECTBAMHU U 1A00OPaTOPHBIM
000pyI0BaHUEM;

4)  pa3BHUTh YMEHHUS MCIIOJIb30BaTh HH(OPMAIIMIO XUMHUYSCKOTO XapaKTepa U3 pa3IHuHbIX
HUCTOYHUKOB;

5) chopMupoBaTh yMEHHS IPOTHO3UPOBATh TOCIEACTBHS CBOCH JEATEIBHOCTH U
XUMHUYECKHUX TIPUPOJIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHWMAHHWE 3HAYUMOCTH JOCTHIKEHUW XHMHYECKOW HAayKH |
TEXHOJIOTHH JIJIsl pa3BUTHSI COIIMATLHON U IPOU3BOACTBEHHOM Ccep.



1.2.2. Ilnanupyemblie pe3yJabTaThl 0CBOEHHUsI 001e0o0pa3oBaTebHON AMCHUILUIHHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe

droc Ccoo
Kox n - IlnaHupyemble pe3yJbTAThl 0CBOEHUS JMCIHUIIHHbI

HanMMeHOBaHHe

¢opmupyembIx Oomue! JucuuIuIMHAPHbIE?

KOMIIeTeHIHii
OK 01. Beibupats |B yacTu TpyA0BOT0 BOCIIMTAHUS: - BJIaJIETh CUCTEMOM XMMHUYECKHUX 3HAHUH, KOTOPAasi BKIIOYAET: OCHOBOIOJATAIOILNE MOHITHS
CIOCOOBI pelICHHs |- TOTOBHOCTh K TPYAY, OCO3HAHHE I[IEHHOCTH MAaCTepCTBA, | (XMMHYECKHI HIEMEHT, ATOM, JIEKTPOHHAst 000JI04YKa aToMa, S-, P-, d-3J1eKTpOHHBIE OpOUTaN
3a7a4 Tpynonrooue; aTOMOB, HWOH, MOJEKYJa, BaJCHTHOCTH, JIIEKTPOOTPHLIATSIHFHOCTh, CTCTICHb OKHCIICHHUS,
Mpo(eCCHOHANBHO |- TOTOBHOCTH K aKTHBHOM NESATEIHHOCTH TEXHOJIOTUICCKOH M | XUMHUYECKasi CBsI3b, MOIb, MOJISpHAs Macca, MOJSPHBIH OO0BEM, YIIICPOAHBIA CKeEJET,

W IeITSILHOCTH COLIMAIIbHOM HaIlpaBJICHHOCTH, CIIOCOOHOCTH MHUOHUHUPOBATH,
MNPUMCHHUTCIIBHO K |[[INITAHUPOBATh n CaMOCTOATCIBHO BEBIITIOJIHATH TaKyro
Ppa3IMYHbIM JICATCIIBHOCTD,

KOHTEKCTaM - HHTEpeC K pasauyHbiM cdepam npodeCCHOHATBHOMN
e TETbHOCTH,
Ogsanenne YHHUBePCAJIbHbIMHU Y4eOHBbIMU

MO3HABATENLHLIMH JeHCTBHAMMU:

a) 0a30BbI€ JIOTHYECKHE IeHiCTBUS:

- CaMOCTOATENFHO (OPMYITHPOBATh W  aKTyaIH3HPOBATh
MpoOIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIHBATH CYNICCTBEHHBIN MPU3HAK MM OCHOBAHU IS
CpaBHEHWUSI, KJIacCU(PUKAIIIH U 0000IICHIS;

- OINpENeNATh LEIH JCATEIBHOCTH, 3aaBaTh MapaMeTpbl U
KPUTEPHUH UX JTOCTHKCHUS;

- BBISIBISITH ~ 3aKOHOMEPHOCTH WM [POTHBOPEYHS B
[paccMaTpUBAEMBbIX SIBIICHHUSX;

- BHOCHTb KODPEKTHBBI B JEATCIBHOCTb, OIICHUBATh
COOTBCTCTBHE  pE3yJbTATOB  IICJSAM, OICHHBATH  PHUCKHU
[MOCICACTBHUM ACATCIBHOCTH;

- pa3BUBaTh KPEATHBHOC MBIIUICHHE TPU  PEIICHUHN
PKU3HEHHBIX ITPOOIIeM

0) 0a30BbIE HCCJIEN0BATEIbCKHE AEHCTBUS:

BIIaJICTh HABBIKAMH Y4eOHO-UCCIICIOBATEIBCKONH U MPOCKTHOM
MesITeIbHOCTH, HABBIKAMU Pa3peIICHHs IPO0IIeM;

- BBISIBIIATH MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3U i
AKTyJIM3WPOBATh 3aJavy, BBUIBHTATh THIOTE3Y €€ PelIeHus,

(byHKIMOHANBHAS TPYTIIa, pajnuKall, H30MEpHsl, H30MEPbI, TOMOJIOTHUECKUN PSII,TOMOJIOTH,
YTJIEBOJOPOABI, KHCIOPOA- M a30TCOACPIKAINE COCIWHEHHS, OMOJIOTHYECKH AKTHUBHBIC
BemlecTBa (YIJIeBOJBI, JKHPBI, OENKH), MOHOMEp, MOJHMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPDHBIE COCJUHEHHUS, KPUCTAUIMYECKass peIleTKa, THMBl XUMHYECKUX
peaximii (OKUCIUTEIbHO-BOCCTAHOBUTEIBHbIE, 3K30-U SHAOTEPMHUUECKUE, PEAKIIUH HOHHOTO
oOMEHa), pacTBOp, OJJIEKTPOIUTHI, HEIIEKTPOJUTHI, 3ICKTPOIUTUYECKAs] JUCCOLUALUS,
OKHCIIUTENb, BOCCTAHOBUTENH, CKOPOCTh XMMHUYECKON PEaKINU, XMMUYECKOe PaBHOBECHE),
TEOPHH U 3aKOHBI (TEOPHUs XMMHUYECKOTO CTPOSHHS opranndeckux Beniects A.M. byTneposa,
TEOpHs HIEKTPOIUTHIECKON TUCCOLMANNY, Ieproandeckuii 3akoH .M. Menneneesa, 3aKoH
COXpaHEHMs MacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XUMHH, (paKToJIOTHUEcKHe
CBEJICHHSI O CBOWCTBAX, COCTaBE, IOJyYEHHH M OE30IaCHOM HCIOIb30BAaHUM BAXKHEHIINX
HEOPraHMYECKHUX M OPTaHUYECKHUX BEIIECTB B OBITY U IPAKTHYECKON IEATEIbHOCTH YEIOBEKa;
- YMETh BBIABISTH XapaKTE€PHbIE MPU3HAKH M B3aUMOCBS3b U3YUYEHHBIX MOHITUIN, IPUMEHATh
COOTBETCTBYIOIIIME ITOHATHS TIPH OIMCAHUM CTPOCHHS M CBOICTB HEOPTraHMYECKUX U
OpPraHMYECKHX BEIIECTB U WX MPEBPAILICHUH; BBISIBIATH B3AaUMOCBSA3b XUMHUECKUX 3HAHUH C
MOHATHUSMH U TIPEJICTABICHUSAMH APYTHX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMEThb HCTIOJIb30BaTh HAMMEHOBAHMSA XHMHUYECKHUX COEAMHEHHH MEXIyHapOIHOTO CO03a
TEOPETHYECKOH W MPUKIAJHOW XUMHHM WM TPHBHAJIbHBIC HAa3BaHWA BAXKHEHIINX BEIMIECTB
(3TnneH, aneTwiIeH, TIUIEepUH, heHoT, GopMaNbIeTH I, YKCyCHAs! KUCIIOTa, TIUINH, YTapHbIA
ra3, YIJIEKUCIIBIA Tra3, aMMHaK, TalleHas H3BeCTh, HeTalleHas H3BeCTb, NUTHEBAs COAa H
JIPYTHX), COCTAaBJIATH (POPMYJIBI HEOPTaHMYECKHUX W OPTaHWYECKHUX BEIIECTB, YPaBHEHUS
XFIMHAYECKHX PEeakIid, OOBSICHATP MX CMBICH; HOATBEP)KAATh XapaKTepHBIE XMMHUYECKHE
CBOMCTBA BELIECTB COOTBETCTBYIOIUMMHU OKCHEPUMEHTAMU U 3alUCAMH ypaBHEHHH
XUMUYECKHUX PEaKIUid;

- YyMETb YCTaHaBIMBATh MPUHAJUIEKHOCTb HU3YyUYEHHBIX HEOPraHUYECKHX M OPraHUYECKUX
BEIIECTB K ONpPEEJIEHHBIM KJIACCaM M TPYINIaM COEAMHEHMH, XapaKTepu30BaTh X COCTaB U

5




HAXOJHWTh  apryMeHThl  JJIs  J0Ka3aTelnbCTBa  CBOUX
YTBEPIKICHHH, 33/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHHS;

- aHAIM3MPOBATh TMOJyYCHHBIC B XOJC PCIICHHS 3aTaud
[Pe3yNIbTaThl, KPUTHYCCKU OICHHBATh WX JIOCTOBEPHOCTH,
[POTHO3MPOBATH N3MCHECHHUE B HOBBIX YCIIOBHSIX;

-  yMeTh TMEPCHOCHTh 3HAHHWS B IO3HABATCIHHYIO
[PAaKTUYECKYIO 00JIACTH KHU3HEACSITCIBHOCTH;

- yMETh MHTCTPHPOBATH 3HAHUS U3 PA3HBIX IMPEAMETHBIX
o0acTei;

- BBLABUTaTh HOBBIC WJICH, MPEJIAraTh OPUIHHAIBHBIC
[IOIXO/IbI U PELICHUSI;

- CIOCOOHOCTH HMX WCIIONB30BaHMS B II03HABATEIbHOM
COLMAILHOM PAKTHKE

u

Ba)XHEWIINE CBOICTBA; ONpENENATh BHIBl XUMHYECKMX CBs3eH (KOBaJeHTHas, HMOHHAs,
METAUIMYECKasi,  BOAOPOJHASA),  THUNBl  KPUCTAUNIMUECKHX  PEIIETOK  BEIIECTB;
KJaccU(pUIMPOBATh XUMUYECKUE PEAKLIUH;

- chopMHpOBaTh MPEACTABICHUA: O XHMHYECKOH COCTaBISIOMIEH eCTeCTBEHHOHAYYHOMH
KapTHHBI MUPA, POJIM XUMUH B TO3HAHWH SBICHUI MPUPOBI, B (JOPMUPOBAHNH MBIIIIICHUS U
KyJIbTypbl JIMYHOCTH, €€ (PyHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOAMMOHN I pPEIICHUS
MPaKTHYECKUX 3a/ad M 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3/I0POBBIO M
MIPUPOTHOI cpexe;

- yMEeTb NPOBOIHUTH PAaCUETHl 0 XUMUYECKUM (GOpMyJIaM M ypaBHEHHSIM XHMUYECKHX
peaKuHﬁ C HCIIOJIb30BAHHUECM ¢)HSI/I‘ICCKI/IX BCJIMYMH, XapaKTCPU3YIOMIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOPMAlIbHBIC YCIIOBHS) ra3oB, KOJHUYECTBA
BCHICCTBA, MCHOJIb30BATh CUCTEMHBIC XUMUYCCKHUC 3HAHUA JIA MPUHATUA peIlIeHI/Iﬁ B
KOHKPETHBIX )KHU3HCHHBIX CUTYAIHsX, CBA3aHHBIX C BEIICCTBAMH U HX PHUMEHECHHEM.

OK 02.
Hcnonb30BaTh
COBPEMEHHBIE
CpeJicTBa MOKCKa,
aHanm3a u
MHTEPIIPETAINH
HHQOPMALIUHU U
UHPOPMAMOHHBIC
TEXHOJIOTHH IS
BBINIOJIHEHUS
3a1a4
npodeccuoHaTbHO
W IeITeIbHOCTH

B 001acTH IEHHOCTH HAYYHOI'0 NIO3HAHUSA:

- c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DAa3BUTHS HAayKH U OOIIECTBEHHOH
MPaKTHKH, OCHOBAaHHOT'O Ha Jianore KyJIBTYD,
CIIOCOOCTBYIOILIETO OCO3HaHMIO CBOETO MecTa B
MOJINKYJIbTYPHOM MHPE;

- COBEPLICHCTBOBAHUE SI3bIKOBOM M UUTATENICKOW KyJbTYpPbl
KaK CpeJICTBa B3aMMOJECHCTBHSA MEXIY IIOJbMU M IMO3HAHUSA
MUpa;

- OCO3HAHUE LEHHOCTH HAyYHOHU AEATEIILHOCTH, TOTOBHOCTH
OCYILECTBIISATh IPOEKTHYIO U HCCIIEJOBATENBCKYIOAEATEIBHOCTH
WHINBUAYAJIBHO U B IPYIIIE;

Ogiasenne YHHBepPCaJIbHBIMHU y4eOHBIMH
MO3HABATEJIbLHBIMH AeHCTBUAMU:

B) padora ¢ undopmanueii:

- BIAaAeTh HABBIKAMH [ONydYeHWs HWHPOpMAruu U3
MCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSTENBHO OCYIIECTBIISTH)
[OWCK, AaHaIW3, CHCTEMAaTH3alWI0 W  HHTEPIPETALHNIO

MHGOPMALINHU PA3IUYHBIX BUIOB U ()OPM NIPEICTABICHHAS;

- co3laBaThb TEKCTHl B pa3IMUHBIX (opmarax ¢ y4yeroM
HasHaueHHss WHpOpManWu M LENeBOH ayIUTOpHH, BBHIOMpas
ONTHUMAJIBEHYIO (pOpMy NpeCTaBICHNS U BU3YyaJIU3allny;

- OLICHMBATh JJOCTOBEPHOCTb, JIESTHTUMHOCTh HH(OpMaLnH, e¢
COOTBETCTBUE MPABOBBIM U MOPAIBHO-ITHYECKHM

HOpMaMm;

- HCII0JIb30BaTh CpCACTBa I/IH(l)OpMaIII/IOHHI)IX )4l

-  yMeTb IUIAHUPOBaTh M  BBINONHATH XUMHYECKHI OKCIIEPUMEHT  (TIpEeBpaIICHUS
OpraHMYECKHX BEIIECTB MNpPU HArpeBaHMH, IOJMy4YEHHE STHICHAa M H3yUeHHE €ro CBOMCTB,
KadeCTBEHHBIE PEaKIIMU Ha aJIbJIETUIBI, KpaxMall, yKCYCHYIO KUCIIOTY; AeHaTypanus OeIKOB IpH|
HarpeBaHMH, LIBETHBIC PEAKIMH OCJIKOB; IMPOBOJUTH PEAKIUHM HOHHOTO OOMEHa, OIpEeelsTh)
CpeIy BOIHBIX paCTBOPOB, KAUECTBEHHBIE PEAKLIMU Ha CyIb(aT-, KapOOHAT- U XJIIOPUA-aHHOHBHI,
Ha KaTHOH aMMOHHS; pellaTh »3KCIepUMEHTAJIbHBIE 3aJaud Mo TemaM "Mertamisl" U
"HemeTamiel") B COOTBETCTBUH C IpaBHJIAMHM TEXHMKH O€30IACHOCTH IpH OOpaleHuH ¢
BeIleCTBAMH M J1a0OpaTOPHBIM O00OPYNOBAHHEM; IPEICTABISATH PE3YJIBTAThl XHUMHYECKOTO
DKCTIEpUMEHTa B (DOpME 3alKcH YpaBHEHUI COOTBETCTBYIOIIMX peakuuii M (GopMynmpoBarth,
BBIBOJIBI HA OCHOBE 3THX PE3yJIbTAaTOB;

- YMETh aHAJIM3MPOBaTh XUMHYECKYI0 MH(OpManuio, MOITydyaeMyr0 W3 pa3HbIX HCTOYHHUKOB
(cpencTB MaccoBOi HHpOPMAINH, CETh VIHTEpHET U npyrHe);

- BJIaJEeTb OCHOBHBIMM METOJaMH HAy4YHOTO IO3HAHMs BELIECTB U XUMUYECKUX SBICHHUN
(HabmroeHe, N3MEpEHHNEe, SKCIIEPUMEHT, MOICITMPOBAHHE);

YMETb IIPOBOJUTH PACUETHI I10 XMMUYECKHM (DOPMYJIaM M ypaBHEHHSIM XUMHUYECKUX PEAKLUH C
MCTIONB30BaHUEM (DM3WYECKUX BEIHMYMH, XapaKTepU3YIOIUX BEIIECTBA C KOJIWYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE yCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIH30BATH
CHCTEMHBIC XHUMHYECKHE 3HAHUS U1 TPHUHATHS pEIIeHHH B KOHKPETHBIX IKM3HEHHBIX
CHUTYaIMsIX, CBA3aHHBIX C BEIECTBAMHU M NX IPUMEHEHUEM




KOMMYHHUKAIMOHHBIX TEXHOJOTHH B PEIICHUH KOTHUTUBHBIX,
KOMMYHHUKAaTUBHBIX M OPTraHU3alHOHHBIX 33124 C COOII0ACHHEM
TpeOOBaHMI IPrOHOMHUKH, TEXHHKH O€30MacHOCTH, T'MIHMEHBI,
pecypcocOepekeHHs, NPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(OpMaLMOHHO Oe30macHoCTH;

BIIAJICTh HAaBBIKAMH paclO3HABAHMS W 3aIIUTHl MH(pOpMAIHH,
MH(POpPMaIMOHHON 6€30IIaCHOCTH JIMYHOCTH;

OK 04.

D dexTnBHO
B3alMOJIEIICTBOBATh
1 paboTath B
KOJUICKTHBE U
KOMaHJ1e

OBilafieHe  YHHBEPCAJIILHBIMH  KOMMYHMKATHBHBIMH
AeiiCTBUAMM:
0) coBMecTHAsI 1eATEJIbHOCTD:
- [NOHMUMATb W HCIIOJB30BATH MNPEUMYIIECCTBA KOMAHIHOMU U
VHIMBHIyalIbHOM paboThI;
- IIPUHAMATH eI COBMECTHOH NEATEJIbHOCTH,|
OpraHU30BbIBATE M  KOOPAUHUPOBATb JCUCTBUS IO €€
MOCTHKEHUIO: COCTABJIATH IIIAH JCHCTBUM, pacnpenensrhb
[POTIM C Y4eTOM MHEHHH yYaCTHHKOB OOCYXAaTh Pe3yJIbTaThl
COBMECTHO paboThl;
- KOOPAMHHPOBATH U BBITIOJIHATH PA0OTY B yCIOBHSX PEaIbHOTO,
BUPTYQJILHOTO 1 KOMOWHUPOBAaHHOTO B3aHMMOJICHCTBHS;
- OCYHIECTBIIATH IO3MTUBHOE CTPATErMYEeCKOE€ IMOBEACHUE B
Pa3IMYHbBIX CUTYalUsIX, IPOSIBIATH TBOPUYECTBO U BOOOpaXKEHHE,
OBITH MHUIINATHBHBIM
Osaanenne YHUBeEPCAJILHBIMH peryisiTUHBHbIMHU
neiicTBUSIMM:
T) MpUHATHE cedsl M IPYTUX JIOTei:
- OPUHUMATb MOTHUBBI M AapryMEHThl JpYIMX JIIOJEH IIpH
AHAITN3E PE3YIBTATOB e TEILHOCTH;
- NpU3HaBaThb CBOE TMPaBO M TMpaBO [JPYrux JIOJAeH Ha
OIHNOKU;
- pa3BHBaThH CIIOCOOHOCTH NMOHUMATh MHUP C IMO3HMIUH JPYIOro

YCJIOBCKaA,

-yMETh IUTAHUPOBATh ¥ BHITOTHATh XMMUYECKHI KCIIEPUMEHT (TIPEBPAIIECHHUSI OPTaHUIECKUX
BEIIECTB IPH HArpeBaHWH, INOJYUCHHE JTHICHA W W3YUYCHHE €r0 CBOMICTB, KAUECTBEHHBIC
peaKIuy Ha aJbACTHUIbI, KpaxXMall, YKCYCHYIO KHCJIOTY; A€HATypanus OCIKOB IIpH
HarpeBaHMH, IIBETHHIC pPEaKIUM OEJNKOB, MPOBOAWTH PEaKIHH HOHHOTO OOMEHa,
OIIPEJIeTIATh Cpely BOIHBIX PACTBOPOB, KAYECTBEHHbIE peaklMu Ha cyibdar-, kapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHHS; peIlaTh AKCIEPHUMEHTaJbHBIE 3aJauyd IO TeMaM
"Merayuel" u "Hemeraiubl") B COOTBETCTBUM C NpaBWIAMH TEXHHKH OE€30MAaCHOCTH MpPHU
o0paleHnn ¢ BEUIeCTBAMHU U JIaAOOPaTOPHBIM O0OPYAOBAHHEM; NPEICTABIATh PE3YJIBTATHI
XMMHYECKOTO JKCIIEpUMEHTa B (JOpME 3aIiCu YpaBHEHHH COOTBETCTBYIOIMX peakuuil u
(opMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3yIHTATOB




OK 07. B 001aCTH DK0JIOTHYECKOr0 BOCIIMTAHHUSA : - C(l)OpMI/IpOBaTL MNpeACTaBJICHUA: O XUMHUYECKON COCTaBJ’IHIOHIeﬁ eCTeCTBeHHOHay‘{HOI‘/‘I
CopneficTBOBaTh - chopMUPOBAaHHOCTD IKOJOTHUECKON KyIBTYPHI, IOHUMAaHHUE | KapTHHBI MUPA, POJI XUMHH B TIO3HAHUH SBIICHUN IPUPOIBL, B (POPMUPOBAHNH MBIIIICHUS U
COXpaHCHHIO BIUAHUA COIIMAJIBHO-3KOHOMHUYECCKHUX IMpo1EeCCOB Ha | KYJbTYpbl JIMYHOCTHU, €€ (byHKIIPIOHaJ'IBHOﬁ IrpaMOTHOCTH, HeO6XO[[PIMOﬁ JAJId pCHICHUA
OKpYyXarolen COCTOSIHWE TIPHPOJHONH ¥ COIHUANBHONW CpeNbl, OCO3HAHHWE | MPAKTHYECKUX 3a/1ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3IOPOBBIO U
cpexpl, TI100aJIBHOTO xapakrepa SKOJIOTHYECKUX npobiieM; | TIPUPOMIHOM Cpene;
pecypcocbepeskeH | TITaHMPOBAHHE M OCYIIECTBICHHE NeiCTBHIl B OKpysKatomeii | - YMETh cOOFOIaTh MpaBHIIa SKOJIOTHIECKHU IeJIecO00pa3HOTO TNOBE/ICHUA B 6BITyv U TPyZAOBOH
UIO, TPUMEHSITE cpelle Ha OCHOBE 3HAHMs ueﬂeﬁ yCTOﬁ‘IHBOFO pa3BUTHA JACATCIBHOCTH B LICTIAX COXpaj—IeHI/IH CBOCTO 3I0POBbA U OKPYIKAIOMICHU TPUPOAHOU CPEABI;
SHAHHS 00 YeJIOBEYECTBA, YUUTBIBATH OIIACHOCTD BOS,Z[GI/I(E‘TBI/IFI Ha )KI/IB%IC OpPraHnU3Mbl OIPCACIICHHBIX BCUICCTB, IOHUMas
o o CMBICJI TOKAa3aTeJid MPEACIbHOU JONTYCTUMON KOHIICHTpAlIun
U3MCHCHUU AKTHUBHOC HCHIPUATUC JCHUCTBUH, MNPUHOCAIINX Bpea
KJINMATa, OKpYy>Karouleu cpene;
TMPUHIUIIBI - YMCHHUC ITPOTHO3UPOBATH H€6J'IaFOHpI/I$ITHLIG JKOJIOTHYECKHUE
6€pC)I(JII/IBOFO MOCICACTBUA MPEANIPUHUMACMBIX I[CflCTBI/IfI, npeaoTBpaIllaTh
MNpoOn3BOACTBA, ux;
3¢ dexTHBHO - paclIUpeHHE OIbITa JACATEIbHOCTH  JKOJIOIMYECKOH
HeﬁCTBOBaTb B HalpaBJICHHOCTHU;
qpegBanﬁHHX OBJIaZICHHUEC HE}/BLIK&MI/I y‘le6H0—HCCHGﬂOBaTeHBCKOﬁ,HpOGKTHOﬁ
CUTYaIHsIX U COLMAIBHOM JIESITEIIbHOCTH;
Monyins 1 I'paxknanckoe
[IpakTrueckas peanu3anus UEIU U 3a/1a4 BOCIIUTAHUS Ha MOI[yJ'Ib 2 HanI/IOTI/I‘IeCKOG
y4eOHBIX 3aHATHAX OCYIIECTBISIETCS B paMKax MOI[YJ'IB 3 I[YXOBHO-HpaBCTBeHHoe
CJIEeIyIONINX HAMpaBIeHU BOCIUTATENILHON paboThI
06pa30BATETHLHOTO YUPEXKICHUS Monyib 4 Dcrerndeckoe
Monayns 5 duznueckoe
Monyns 6 [IpodeccrnonanbHO-TPYI0BOE
Moysb 7 DKOIOrHYECKOE
Monaynb 8 LleHHOCTH HayqyHOTO MO3HAHUSI

! Yka3pIBaIOTCS TUYHOCTHEIE U METalpeaMeTHbIe pe3ynsTaTel u3 ®I'OC COO (B mocneanei pegakuun ot 12.08.2022) B otriaroisHoi Gpopme, GopMHUpyeMble 00IIe00pa30BaTENbHOM
JUCIIUITIHHOM
2 JlucuunnunapHsie (IIpeMETHBIE) PE3YJIBTATHI YKA3bIBAIOTCA B COOTBETCTBUH ¢ Mx nepeuneM Bo ®I'OC COO (B nocnenneii penaxmuu ot 12.08.2022)



2. CTPYKTYPA U COJEPXXAHHME OBIIEOBPA3OBATEJBHOM JUCHHUILINHBI
O/1.10 XUMMUA

2.1 O0beM TUCHUILINHBI U BUABI Y4eOHOI padoThI

Bujg yue6Hoii padoThI O0BeM B yacax

O0BbeM 00pa3oBaTeIbHOM NPOrPAMMBbI THCHHMIIIHHBI 80
OcHoOBHOe cofiep:KaHue 78
BT. 4..

TeopeTndeckoe o0ydeHme 48
NpPaKTHYECKUE 3aHATUS 9
nabopaTopHbIE 3aHITH 21
IpodeccuonanbHO-OpHEeHTHPOBAHHOE COAEPKAHUE 6
(coaepxxaHue NPUKJIATHOTO MOAY.JIsI)

BT. 4.:

TEOpeTHYeCcKoe 00yueHHne 4
MPaKTHIECKNE 3aHATHS 2
uri 2

IIpomexyTouyHas arrecTanus B gopme
AuddepeHIMPOBAHHOTIO 3a4éTa BO 2 ceMecTpe




2.2. TemaTnyeckuii IJIaH U cofepxkanue yueOHoi qrucuunanubl O/1.10 Xummust

dopmMupyeMble
Haunmenosa Copep:xanue y4eOHOr0 MaTepHaJia, JIaG0PaTOPHbIe M IPAKTHYECKHEe Pad0ThI, CAMOCTOATEIbHAsI padoTa O0bem OK, IIK,
HHe ol0yyarommxcs 4acoB peajn3yeMble
pa3aesioB U Moay.1u padouei
TeM MPOrpaMMbI
BOCIHUTAHUS
11 cemectp 78
OBLIASA U HEOPTAHUYECKAS XUMUSA 46
Pazgen 1. OcHOBEI cTpOeHUs BellecTBa 12
Tema 1.1. Copep:xanue yueOHOro MaTepuaia 12
Teoperuec 1-2 Beenenue. [loBTOpeHne LIKOJIbHOI0 Kypca XMMHMHU
KHEO0CHOBBI HayuHble METO/BI IO3HAHUA BELIECTB U XUMUYECKUX SIBICHUN. POJIb SKCIIEPUMEHTA U TEOPUHU B XUMHUH. 2 OK 01.
XUMUH. MopenrpoBaHUE XUMUYECKHUX MPOLIECCOB Monyarl
3-4 Mepuoanueckuii 3axon I.. MenaeseeBa.
Xumudeckuit ameMeHT. AToM. fnpo atoma, H30TOMBL. DIEKTPOHHAS 000JOYKa. DHEPTreTHUSCKHUE
YPOBHH, MOAYPOBHU. ATOMHBIE opOutanu, S-, p-, 0- amementol. OCOOCHHOCTH pacrpeAeiIeHus
JJIEKTPOHOB I10 OPOUTAJISM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOAOB. DIIEKTPOHHAS
KOH(UTypaIust aTOMOB. 1
Ilepuonuueckuii 3axkoH u [leproandeckas cucrema xummuueckux snemeHToB .M. Menneneesa. CBs3b
nepuoaudeckoro 3akoHa u [lepuomnmdeckoil cucreMbl xummudeckux snmemeHToB .M. MenneneeBa c
COBPEMCHHOM TEOpHEH CTPOCHHS aTOMOB
JladopaTopuasi pa6ora Nel «MoaeaupoBanue nocrpoenusi Ilepuoguueckoii cucreMbl (TadaIUIbI) 1
3JIEMEHTOB»
5-6 Ctpoenne atoma u nepuogndeckuii 3axon /[.11. Menpaeneena.
Crtpoenue sifjpa aToMa. DJIEKTPOHHOE CTpoeHUe atoma. M3otomnbl. PaaroakTUBHEIN pacniaj U siJepHbIE OK 01. OK 02.
peakuy. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MTPOCTHIX Monayasl
U CHOXHBIX BELIECTB M0 PyINaM U IepuojaM. 3Haue€HHe IePUOJUUECKOrO 3aKOHA B Pa3sBUTHU HAyKU.
Otkpsitue [1.U. Menneneessim [lepuoanueckoro 3akona. [leprnoandeckuii 3akoH B popmymuposke .M. 2
Menzeneesa. [lepnonudeckas Tabauna XMMHUYECKHX 3JIEMEHTOB — Ipaduueckoe 0ToOpaskeHne
MepHOINYECcKOro 3akoHa. CTPyKTypa MepHOANYECKON TaOJINIIbL: Tepro bl (MaJible ¥ OOJIBIINE), TPYIIIIEI
(rmaBHas 1 TOOOYHAS).
7-8 KoBanenTnas xumnveckas cBsi3b. MoHHasi XMMHU4YecKas CBA3b 2

OneKTpooTpUIaTeNbHOCTh. KOBaJleHTHBIE TONIIpHAs W HEMOJIsIpHAas CBA3M. KpaTHOCTH KOBalEeHTHOI
cBs31. MOJIEKyJISIpHBIE M aTOMHBIE KPHCTAITIYECKUE pemeTKi. CBOWCTBA BEIIECTB C MOJICKYJIIPHBIMH U
ATOMHBIMH KPUCTAJUIMYECKUMHU pemreTkaMu. Kiraccudukamys HMOHOB: IO COCTaBy, 3HAaKy 3apsaa,
HAJIMYMIO THAPATHOW 0000uKy. MoHHBIE KpHucTaluMdeckue pemeTku. CBoiicTBa BEHIECTB ¢ MOHHBIM

THUIIOM KpHCTaHHquCKOﬁ PECUICTKU.
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9-10

MeTajiin4eckas CBfi3b. ArperaTHbie COCTOSIHMS BellleCTB H BOAOPOHASA CBSA3b.

Mertannmudeckass KpUCTaJUIMYecKas pelieTka U MeTasIfueckas XuMuueckas cBsa3b. dusnyeckue cBoiicTBa
Mera/uioB. TBepaoe, xuakoe M Ta3000pa3HOe COCTOSHUA BemuecTB. llepexon BemecTBa M3 OJHOIO
arperaTHoOro COCTOSIHUS B ipyroe. BomopoaHas cBsi3b. THIBI KPHCTAIUIMYECKHX PEHIETOK.

JlaGopaTtopnass padora Ne2 MoaeaupoBaHue Pa3jMYHbIX THIOB KPHUCTAINYECKHX PEIIETOK H
onHcaHHe X CBOMCTB.

11-12

JucnepcHble cMCTEMBI.

[onsarue o mgucmepcHoU cucteme. [ucmepcHas (asza m amcrepcnoHHas cpena. Kimaccugukarms
JICTIEPCHBIX cUCTEeM. [IOHATHE 0 KOJUIOMAHBIX CHCTeMaX. 3HAYCHHE AUCTICPCHBIX CHCTEM.
JlabopaTopHasi padota Ne3 «I[IpuroroBjieHne cycneH3uu KapooHaTa Kajabliis B BoJe.

JladopatopHasi pabora Ned4 «IlomydyeHue 3My/ibcHM MOTOPHOro Macja. O3HakoMmJ/eHHe €O
CBOIiCTBaAMHM IMCIIEPCHBIX CHCTEM».

Pasnen 2.

PacTBOpbI

Tema 1.2.
Bona.
PactBopsbl.
DJIEKTPOJIMTH
yeckast
AMCCOLHALMS.

Coaep:xkanue y4eOHOro MaTepuasa

13-14

Bopa. PactBopsl. PacTBopenue.

PactBopenne kak (uznko-xummdecknii nporecc. PactBopsl. CrlocoObl MPHUTOTOBICHHUS PACTBOPOB.
PactBopumMocTs. Bona kak pactBopurens. PacTBopuMocTs BemiecTB. HachlmieHHbIE, HEHACHIIICHHBIE,
MIEPECHIIICHHBIE PACTBOPHI. 3aBHCHUMOCTh PACTBOPUMOCTH Ta30B, *KMIKOCTEH M TBEPABIX BEIIECTB OT
Ppas3InuHBIX (AKTOPOB.

15-16

MaccoBasi 1011 paCTBOPEHHOI'0 BeLeCTBA.

Pacuérel mo ypaBHEHMSIM XUMHUYECKUX PEAKLIUH, B TOM YHCIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
HCTONB30BaHUEM MOHATHUS «MaccoBas A0 BellecTBay. MaccoBas 10151 paCTBOPEHHOro BemecTsa. CMbICT
MoKasarensl MpeJeNbHO JOIyCTUMONW KOHLEHTpPAlMM MU €ro HCIOIb30BAHUE B OLEHKE SKOJIOTHYECKOH
6e3omacHoctu. [IpaBuiia 3K0JIOTHYECKH 11ETIECO00PAa3HOTO MOBEACHHS B OBITY M TPYJIOBOH AEATEIHHOCTH B
LENAX COXPAaHEHHs CBOETO 370POBbS M OKPYXKAIOWEH MPUPOJHON Cpelbl; ONMAaCHOCTb BO3ACHCTBHS Ha
JKUBbIE OPIaHU3MBbI OIIPEJIEICHHBIX BEIIECTB. PellleHne NpaKkTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUil
Ha pacTBOPBHI, HCIIOJIb3yeMbIe B OBITOBOI M IPOU3BOJACTBEHHON JESITEIbHOCTH YEJIOBEKa

IpakTnueckas padora. Nel «IIpuroroB/ieHre pacTBoOpa 3a1aHHON KOHLEHTPALMI.

17-18

DJIeKTPOJIUTHYECKAST TUCCOIHAMS

DNEKTPOJUTHl U HEIIEKTPOIUTHIDIICKTPOIUTHIECKAST TUCCOMAIUSA. MeXaHU3MBbl JJIEKTPOITUTHICCKON
JUCCOIMAIMUA JUIsl BEHIECTB C pa3IMYHBIMU TUIIAMH XWMHYECKOW CBs3u. [wapartupoBaHHbIE U
HETUIpATHPOBaHHBIE HWOHBL. CTENEHb JJIEKTPOIMTHUYECKON muccormanuu. CuibHBIE U clalOble
91eKTponuThl. KHCI0TBI, OCHOBAHUS U COJIM KaK 3JIEKTPOJIMTEI.

MpakTnyeckas padora Ne2 «PacTBopbl. DJeKTPOJIUTHYECKAS AUCCOLMALMSY.

OK 01; OK 02; OK 04
Monayas 2

Pasznen 3.

CTpOEHl/le U CBOiicTBA HEOPraHu4eCKUux BeIecTn

Conep:xanue y4yeGHOTro MaTepuaja
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Tema 1.3.
Knaccnguxa
st
HeopraHm4ec
KHX
coeMHEeHU M.

19-20

Oxcuapl 1 ux cBoiictBa. OcHOBaHMS U UX CBOlicTBA.

Coneobpasyromue u HecojeoOpasywomme Ookcuabl. OCHOBHBIC, aM(OTEPHBIC W KHUCJIOTHBIC OKCHJIBL.
3aBUCHMOCTh XapakTepa OKCHJa OT CTENEHH OKHCICHHUS 00pa3ylomero ero Mmerama. XUMHYEeCKUe
cBoiicTBa okcHuoB. [lomydenne okcnaoB. OCHOBaHUS KaK 3JICKTPOIHUTHL, HX KIACCU(UKAIII IO Pa3InIHBIM
NpU3HaKaM. XMMUYECKHE CBOWCTBA OCHOBAHUM B CBETE TEOPHH JIEKTPOIUTUYECKOM TUCCOLMALIUU.

JlaGopaTtopunas padora NeS «McnbiTaHue pacTBOpPOB Inesioyedl MHIAMKaTopamu. B3ammoneicTBue
meJiouei ¢ cossimu. Pa3iioskeHne HepacTBOPUMBIX OCHOBAHMII».

21-22

Kucaotsl 1 ux coiictea. Cosin M uX cBOiicTBA.

KucoTsl Kak 2J1eKTpOIUTHL, X KIIACCU(PUKAIHS 110 PAa3IMYHBIM MPU3HaKaM. XMMHUUECKHE CBOWCTBA KHCIIOT
B CBETE TEOPHUH DJICKTPOJIUTHYECKOU Tuccouuanui. OCOOCHHOCTH B3aMMOJEHCTBHSI KOHIIGHTPHPOBAHHOM
CEpHOI 1 a30THOM KUCIIOT ¢ MeTajnaMi. OCHOBHBIE CIIOCOOBI OJTyYeHUsI KUCTIOTHI. COJIU KaK 3JEKTPOJIUTHI.
Comu cpenHue, KUCIIbIE U OCHOBHBIE. XMMHUYECKH CBOICTBA COJIEH B CBETE TEOPUU DIIEKTPOIUTHUECKON
auccoruanuy. CrnocoObl momydeHust conei. VicnblTaHue pacTBOPOB KHCIOT MHAMKaTopamH. Mcmsitanue
PacTBOPOB ILENOYEH HHAUKATOPAMH.

JladopaTtopHasi paGora Ne6 «McnbiTaHue PacTBOPOB KHUCJIOT HMHAMKATOpamMu. B3aummoneiicTBue
KHCJIOT ¢ METAJJIAMH, ¢ OKCHIAMH METAJIJIOB, C OCHOBAHUSIMH. C COJISTMH».

23-24

I'maposus codeid.
I'uaponus coneil pa3aMyHOro TMIA

JlabopatopHasi paGora Ne 7 «B3aumogeiicTBue coJieil ¢ Mmerajiamu. BzaumogeiicrBue coJieii apyrc
apyrom. I'maposu3 coseil pa3JMyHOro THIIAY.

25-26

I'eneTnyeckan cBsi3b MEXKIAY KJIaCCAMH HEOPTaHHYCCKHX coeHHEHMH.

HpaKTﬂ‘leCKaﬂ paﬁoTa Ne3 «I'eneTnueckas cBsi3b MEKAY KiIacCaMU HEOPraHM4€CKUX BeIECTB».

OK 01; OK 02
Monayab 2

Pasnen 4.

Kunernueckne u TepMOANHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKUX pPeakuuii

Tema 1.4.
Xumuuec
KHe

peaxkumnu

Coaep:xkanue y4eOHOIro MaTepuasa

27-28

Kuaccudukanuss XuMHYeCKHX peaKUMid.

Peakunm coenuHeHMs, pa3sIOKeHHUs, 3aMmelneHusi, oomena. Karamurtnueckme peakiun. OOpaTtumble H
HeoOpaTHUMble peakii. | OMOTeHHbIE U T€TEPOreHHbIE PEeaKIH. DK30TePMUUYECKHE U YHIOTEPMHIECKUE
peaknun. TensoBoi 3 ekt XMMuuecknx peakuui. TepMoxuMuieckue ypaBHeHHs

HpaKTﬂ‘leCKaﬂ paGOTa Ned «Pemienne IKCINICPUMEHTAJBHBIX 3a/1a4 10 TEME KUCJI0TbD).

29-30

CkopocTh XMMHYeCKMX peakuui. [IoHATHE O CKOPOCTH XMMHYECKHX pEakIfil. 3aBHCHMOCTh
CKOPOCTH XHMHUYECKUX PEAKIUi OT PasNuYHbIX (PaKTOPOB: MPHUPOJIBI PEATHPYIONINX BEIIECTB, UX
KOHIIGHTPAIHH, TEMIIEPATYPHI, TOBEPXHOCTH CONPUKOCHOBEHHUS M UCTIONB30BAHI KaTAIN3aTOPOB

.HaﬁopaTopHaﬂ paﬁoTa Ne8 «Peakumsi 3aMelieHUsl MeIH KeJie30M B pacTBope MEIHOI'0 Kymopoca.
3aBHCUMOCTD CKOPOCTH peaKIuu B3aUMOAEHCTBUS COJISTHOM KHCJIOTHI C MeTaJllIaMH OT npupoisbl,
KOHICHTPAIIMM BCIHECCTB H OT TEMIICPATYPHBD)>

OK 01; OK 04
Moayas 2
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31-32

O0paTUMOCTH XMMHYECKHUX PeaKIUii.
CKOpoCTh peakiuu, €€ 3aBUCHMOCTh OT pas3inyHbIX (akTopoB. OOpaTtumbie peaknuu. XHMHYECKOE

paBHOBecue. DakTophl, BAUSIOIINE HAa COCTOSIHME XuUMH4eckoro paBHoBecus. Ilpunnumn Jle Iatemnsbe. 1
OOpaTtuMble 1 HeoOpaTHMble peakuui. XMMHUECKOe PABHOBECHE U CIIOCOOBI €T0 CMEILICHHSI.
JlaGopaTopuas padoTa Ne9 «XuMuyeckoe paBHOBecHe U €ro cMelieHHe». 1
33-34 OKHCIUTELHO-BOCCTAHOBUTEIBHBIE PEAKIUHU. 1
Peakuuu, naymue ¢ I3MEHEHHEM CTEIIEHU OKHCIICHHS.
JlaGopaTtopuas padora Nel0 «Peaxkuuu, uayuue ¢ odpazoBaHueM 0CaaKa, ra3a Wi BoAbl.Peaknuu 1
B PacTBOPaX 3J1eKTPOJHUTAX».
Heoprannmueckasi xXumust 12
Paznen 5. Merajibl H HEMETAJLIbBI
Tema Conep:xkanue yueOHOro MmaTepuasia 12
2.5. 35-36 Metaniabl. O01mue 1 XUMHYECKHE CBOIiCTBa MeTANT0B. Cloco0bI MOTy4YeHHs MeTAJLIOB.
MertaJjiia XuMHUECKUe CBOIICTBAa METAJIOB. DIEKTPOXUMUIECKUN P/ HAPSHKEHUH MeTalioB. MeTauioTepMus.
bl M OO1mue crnocoObl moyueHus MetaiuioB. [loHsTue o Metamnypruu. [Tupomeramtyprus, rHIpOMETaLTy prist 2
HeMeTAaJl 1 anekTpoMeTamutyprus. OCoOEHHOCTH CTPOSHHUS] aTOMOBH KpUCTaIuioB. du3nueckue cBoiicTBa
JBI metaiuioB. Kitaccuukanus MeTaauioB 10 pa3in4HbIM IIPH3HAKAM.
37-38 DJIEKTPOJIM3 PACIIABOB U PACTBOPOB 3J1eKTPOJINTOB. 3aKOHBI 3J1eKkTpoJm3a. [IpousBoacTeo 1
AJTIOMMHHUS.
Xumust ¥ npou3BoACTBO. [Ipon3BoacTBO amoMuHus. OXpaHa OKpYKaOLIeH Cpeabl
IIpakTuueckas padora N5 «PacuérHble 3a1a4u «IJIeKTPOJIN3 PACTBOPOB U PACIJIABOB 1 OK 01; OK 02; OK
3J1eKTPOJUTOB». Pacu€Tel Macchl BeliecTBa WK 00bEMa ra30B IO N3BECTHOMY KOJIMUECTBYBEIIECTBA, 04: OK 07
Macce WM 00bEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, Pacu&Thl MacChI Monyas 2
(06BéMa, KoIMUEeCTBA BEIIECTBA) IIPOYKTOB PEaKIIMH, €CIIH OJHO U3 BEIIECTB UIMECT IPHUMECH.
39-40 Cnaasel MeTayuioB. Kesiezo. UyryH u crais. 1
CmnaBel MeTaJIoB: Y€pHble U IBeTHBIE. U€pHas meTamnyprus. [IpuMeHeHre 1 CBOMCTBA CILIABOB.
JladopaTopuasi paboTa Nell «Pacno3HaBaHue pya sKeJjie3ay.
JlaGopaTopHas paGora Nel2 «3akanka M ornyck craju. O3HaAKOMJIEHHE CO CTPYKTypPaMHCeporo 1
u 0es10ro YyyryHa.
41-42 Koppo3ust MeTan10B. D1eKTPOXUMUYECKHIi PSIA AKTUBHOCTH METAJIOB.
Koppo3sust MeTamnoB: xuMudeckas U 31eKTpOXUMUYecKas. 3aBUCUMOCTb CKOPOCTH KOPPO3HHU OT YCIOBUI 2

Opr)I(aIOHICfI CpeAabl. Knaccn(bmcaunﬂ KOPPO31HU METAJIJIOB 110 PA3JIMYHBIM IIPHU3HAKaAM. Crioco0bl 3alIHUThI
MCTAJJIOB OT KOPPO3UH.
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43-44

Hemetasibl. Oco0eHHOCTH CTPOEHUSI ATOMOB, CBOIICTBA U NPUMMEHEHHE HEMETAIIOB.
Hewmerannsl. Ilonoxxenue HemeramioB B llepuoanyeckoii cucreme xumudeckux anemeHTon JI.1.
MemnneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB. DH3HUECKUE CBOMCTBA

HEMETAJIOB. AJIOTPOIUS HEMETAJUIOB (Ha IIpUMepe KUCIopoia, cepbl, hocdopa u yriepona). 1
XUMHYECKHE CBOIMCTBA BaXKHEHIINX HEMETAJUIOB (TAJIOTEHOB, cepbl, a30Ta, (ocdopa, yriepona u
KPEMHHS1) ¥ MX COETMHEHNH (OKCH0B, KHCIIOPOICOIEPKAIINX KUCIIOT, BOJOPOIHBIX COCMHEHHUH).
[IpyuMeHeHNe Ba)KHEHIINX HEMETAJIOB M UX COSUHEHUI.
IIpakTuyeckas padora Ne6 «IloryueHune, coOupanue U pacro3HaBaHHue ra3oBy. 1
45-46 Kontpoasnas padora Nel no pasnesnam «Heoprannueckoii u od1meii XuMmum»
O060011eHe U MOBTOPEHUE MaTepuaia pasaena «MeTaibl 1 HEMETaJLIbDy. 1
JladopaTopHasi paGora Nel3 «Pemienne s3xcriepuMeHTAJBHBIX 3212, 1
OPTAHUYECKASA XUMUA 32
Pa3nen 6. CTpoeHue U CBOICTBA OPraHUYecKUX BellecTB OK 02; OK 04;
Tema 6.1. Cojep:kaHue y4eGHOT0 MaTepHaa 4 Moxy.n 1
Teopernuec 47-48 IIpeamer opraHnu4ecKkoi XUMHH. 1
KHEOCHOBBI [Ipenmer opraHnveckoi XuMuu: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE B MOJYUYEHUH HOBBIX BEILIECTB
OpraHuveck u MatepuanoB. [IpupojHble, UCKYCCTBEHHbIE W CHUHTETHUYECKHE OpraHuueckue BemiecTBa. CpaBHEHHE
Ol XHMHUH. OpPraHMYECKUX BEIIECTB C HeopraHuueckumu. HayuHble MeToAbl NMO3HAHUS BEIIECTB M XMMHUYECKHUX
SIBJICHUM. Pob 3KCIiepHMEHTa M TEOpUU B XMMHUHU. BaneHTHOCTb. XUMUYECKOE CTPOCHHME KaK IOPSIOK
COEIMHEHUS] aTOMOB B MOJICKYJIBI I10 BAJICHTHOCTH.
JlaGopaTopHasi pa6oTa Nel4 «3roToBJjieHne MojeJsiell MoJIeKyl OPraHM4ecKNX BelecTBy. 1
49-50 Teopusi crpoennsi oprannvyeckux coenumHeHuii A.M. BytiaepoBa. Knaccudpukanusa opranmueckux
BeleCTB U XUMUYECKUX PeaKluil B OPraHu4ecKoil XUMUM.
[MpencraBnenne o kiaccupuKanuy OPraHUYECKHX BemlecTB. HoMeHKIaTypa OpraHMYecKHX COEAWHEHUH
(cucremarnueckas) ¥ TPUBHAJIbHBIC HA3BaHWS BAXHEHIINX IpeICTaBUTENCH KIIAaCCOB OPraHHMYECKHX
BEHIECTB. OKCIEPUMEHTAJbHBIE METOAbl M3Y4YEHUS BEIIECTB W HX MPEBPAIICHUI: O3HAKOMIICHHE C
oOpasliaMn OpPraHMYeCKMX BEIIECTB M MaTepHaJlaMM Ha WX OCHOBE, MOJEIMPOBAHUE MOJICKYI
OpTaHMYECKHUX BEIIECTB, HAOJIOJCHHE W OIMCAHHE [EMOHCTPAI[OHHBIX OMNBITOB II0 IPEBPALICHHUIO 2
OpraHMYecKUX BEIeCTB NPH HarpeBaHuM (IU1aBjieHHe, 00yriuBaHue U ropeHue). OCHOBHbIE MOJIOKEHHUS
TEOPUH XMMHYECKOTO CTpoeHMA. M3oMepus u m3omepbl. XuMHUIeckue (OpMyJsl U MOJEIN MOJEKYHT B
OpraHWYeCcKON XMMHH. XHMHUYECKHE DPEaKIUd B opraHndeckoil xumud. Kiaccudpukamus BemecTB IO
CTPOCHHUIO YTIIEPOAHOTO CKEJIeTa M HAMWYHIO (PyHKIMOHANBHBIX rpynm. ['omonoru u romonorus. Hawana
nomenknarypsl lUPAC. Peakuuu npucoenunenus (TMAPUPOBaHMS, TaJIOTCeHUPOBAHHUS,
THJPOTaloreHUpOBaHus, TUApaTanuu). Peakuu oTienieHus (nerunpupoBaHus,
JISTHIpOraJIoreHUpOBaHuys, Jieruapataunn). Peakiuu 3amemenns. Peakiun nzomepusaiuy.
Tema 6.2. Conaep:xanue yue0OHOro MaTepuaja 10
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’Ymenouopomﬂ
M uX
NMPUPOAHBIE
MCTOYHHKH

51-52

Auikanbl. N30Mepusi, HOMeHKJIATypa, CBOHCTBA, NPUMEHEHHeE.

AJKaHBI: TOMOJIOTUYECKHUI psAll, M30MEpHUsi U HOMEHKJIATypa ajJKaHOB. XMMHYECKHE CBONCTBA aJKaHOB
(MeraHa, 3TaHa): rOpeHUE, 3aMCIICHIE, Pa3IOKEHUE, NeruapupoBanue. [I[puMeHeHE aTKaHOB Ha OCHOBE
CBOICTB.

OK 04; OK 07
Monyan 2

HpaKTH‘IeCKaﬂ pa60Ta Ne7 «Onpeﬂeﬂelme KAa4Y€CTBCHHOI'0 aHaJ/JIM3a OpPraHu4YeCKux COE)]PIHeHHﬁ».

53-54

AJikeHbl. JIMeHBbI.

OTuneH, ero Noiy4eHue (IeruapupoBaHUEM dTaHa, AETOJMMepU3alel MoauITUIeHa). I'oMonorudeckuit
psia, u30MepHs, HOMEHKJIATYpa aIKeHOB. X UMHYECKUE CBOMCTBA 3THUIICHA: TOPCHNE, KAUeCTBEHHBIC PEaKIINU
(obecuBeurBaHMe OpOMHOW BOIBI M pacTBOpa IIEpMaHTaHATa Kajus), THApATaIus, IOJIHMEPH3aIus.
IIpuMenenune 3TuiieHa Ha OCHOBE CBOMCTB. IloHATHE O IMEHAaX Kak yrieBOAopoAax C JByMs JBOMHBIMHU
cBs3siMu.  CompspkeHHBIE NHeHBl. XHUMUYecKkne cBoWcTBa OyTanmeHa-1,3 u m3ompeHa: oOecIBEYMBAHIHC
OpOMHO BOJIBI ¥ IOJMMEPH3aLHs B KaydyKd. HaTypanbHbINA U cHHTeTHYeCKHEe Kaydyku. Pe3nHa.

AJIKMHBI. ApeHbl.

ArnetwieH. XMMUYECKUE CBOMCTBA alleTHIICHA: TOPEHHUE, 00CCIBEUMBAHNE OPOMHO# BOJIbI, IPUCOCTUHCHHE
XJIOpOBOAOPOAa U TuapaTanus. [IpuMeHeHNe aneTHiIeHa Ha OCHOBE CBOMCTB. MeKKilaccoBasi H30MepHs ¢
aJIKaJeHaM .

benzon. XuMmudeckue cBoiCTBa O€H30J1a: TOPEHUE, PEaKIIUU 3aMelIeHUs (TaloreHUpOBaHNE, HUTPOBAHUE).
[Tpumenenne OeH301a Ha OCHOBE CBOMCTB.

JladopatopHasi pabora Nel5 «O3HakoMileHHe € KoOJUIeKLIMell KaydyKoB U o0pasuaMu u3Jeaumii u3
Pe3HHBI».

55-56

IIpuponnsie ucTouHuKH yriesoaopoaos. Hedgrs. CocTas u nepepadorka HepTH.

[MpuponHelii ra3: cocras, nmpuMeHeHHe B kadectBe TorumBa. Hedrb. CocraB u mepepaboTka HedTH.
[Meperonka nedtu. Hedrenponykrsl. KoHTponbHbIe TeCTOBbIE 3a1aHus 110 TeMe: «[IpupoaHble HICTOYHUKU
yIIIEeBOJOPOIOBY. [IpUpoiHble HCTOYHUKH yTIIeBOI0POAOB. [IpupoiHblil ra3 1 momyTHbe HEQTAHBIE ra3bl.
Hedts u e€ mpoucxoxnenue. CrnocoObl nepepaOboOTKu He(TH: IMEeperoHka, KPeKUHr (TepMHUYECKHH,
KaTanuTuaeckuit), muposus. IIpoxykTsl mepepaboTkn HeBTH, X NMPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObiTy. KaMeHHBIH yrosp ¥ IPOAYKTHI €ro NepepaboTKy.

JlaGopaTtopHas paGora Nel6 «O3HakomjeHHe ¢ KoJuIeKIHeil o0pa3noB He)TH M NMPOAYKTOB ee
nepepadoTKu».

57-58

PacuyérHble 3a1a4M HA BLIYUCICHHS 110 YPABHEHHUIO XMMHYECKOIl peakiuuu.

Brrancnenus o ypaBHEHHIO XUMHYECKOH peakIiy (Macchl, 00bEMa, KOITMYECTBA HCXOHOTO BEIIECTBA UITH
MIPOAYKTa PEAKIMH IO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HMCXOTHBIX BEIIECTB N
MIPOAYKTOB PEAKIINH).

Tema 6.3.

Conep:xanue y4eGHOTr0o MaTepuasa

OK 01; OK 04; OK 07
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Kucnaopoaco
Jepskaiue
OpPraHuvecK
ue
COe/IMHEHHUS.

59-60

IIpenenbHble 0IHOATOMHBbIE CHUPTHI. DeHOJbI. AJIKOT0JIb — BPar 310POBbsI U 00111eCTBA.

MeTaHON U 3TaHOI: CTPOCHUE, (HU3NUECKUEC U XMMUICCKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU METAJLIAMHU,
TaJIOTeHOBOJIOPOAAMH, TOpPEHHUE), NpUMEeHEeHHe. BoIopoaHbIe CBA3M MEXIYy MOJIEKYJIaMHU CIUPTOB.
JeiicTBre MeTaHoJIa ¥ 3TaHOJIa HA OpPTaHU3M YellIOBeKa.

MHOroaTOMHbBIE CIHUPTHI. DTUICHTIIUKONIb M TIIHLEPUH: CTPOCHUE, (PU3MYCCKHE U XMMHUYCCKUAC CBOWCTBA
(B3aMMOMCUCTBHE CO IICTOYHBIMHA METAIAMH, KAYCCTBCHHAS

peakuus Ha MHOrOoaTOMHbIE ChUpThl). JleiicTBue Ha opraHu3M uenoBeka. [IpuMeHeHHE TIULIepUHA U
STUJICHTJIUKOJISL.

@DeHOI: CTPOCHHUE MOJICKYJIBI, (PU3UUCCKUE U XUMHUYCCKUE CBOMCTBA. TOKCHYHOCTh (eHona. [IpuMeneHue
(eHONA. AJIKOTOJIM3M, €T0 MOCJIEACTBU U NPeAyNPeKICHHE.

JladopatopHasi padota Nel7 «PacTBopeHue IriinneprHa B Bojie U B3aUMOJelCTBHE ¢ THAPOKCUAOM
meau (ID)».

61-62

Auabaeruabl. KapooHoBble KHCJIOTBI.

Anpaeruapl. @opManbaeru, aleTaibIerul: CTpPOCHHE, HU3NICSCKUE

U XUMHUYECKHE CBOMCTBA (peaKum/I OKHCJICHHA U BOCCTAHOBJICHHUS, KAYCCTBCHHBIC peaKHI/II/I), TMOJIYUYCHUC U
MIPUMCHCHHUC. O}lHOOCHOBHbIe peaACIbHBIC Kap60HOBLIe KHUCJIOTHI. MypaBbI/IHaH U YKCyCHasd KHCJIOTBI:
cTpoeHHe, (QU3MYEeCKMEe M XHMMHYECKHE CBOWCTBa (CBOiicTBa, oOImIMe JUId Kiacca KHUCIOT, peaKLus
sTepuduKanuy), NoNydyeHne u npuMeHeHue. CTeapuHOBas M OJIEMHOBAs KUCJIOTHI KakK IPEICTaBUTENIH
BBICHINX Kap6OHOBI)IX KHCJIOT. Mbla KaK COJIM BBICIINX Kap6OHOBI)IX KHUCJIOT, UX MOKOLICC HeﬁCTBHe.

JladopatopHasi pa6ora Nel8 «CpoiicTBa yKCYCHOIl KHCJI0TBI, 001IMe CO CBOWCTBAMU
MHHEPAJBbHBIX KHCJI0T».

63-64

Caoxubie 3QUpPBI U HKUPBI.

CnosxHble 3 UPHI KaK IPON3BOIHBIE KAPOOHOBBIX KUCIOT. ['maponm3 cnoxHbIX 3¢upoB. Kupsl. ['naponms
xupoB. [Ipumenenne >xupoB. buosormyeckas ponb xupoB. [lomydeHue CIOXHBIX 3(UPOB peakuuer
stepudukannu. CroxHbsle 3QUPH B MpUpPoOJE, UX 3HaYeHHe. [IpuMeHeHne cloXHBIX 3()UPOB Ha OCHOBE
cBoicTB. XKupsl Kak cioxxHble 3¢upbl. Knaccudukarnus »xupoB. XUMUYECKHE CBOWCTBA JKUPOB: THPOIIH3
U TUIPUPOBAHUE XHUJIKHUX XHPOB. [IprMeHeHne )KupoB Ha OCHOBE CBOWCTB. Mblia.

JladopatopHasi paGoTa Nel9 «/lokazaTe/ibCTBO HelpeaelbHOr0 XapaKTepa :KUAKOI0 :KUPA».

65-66

Yraesoasl. Knaccnpukanus yriaesonos. I'imioko3a. Caxapo3a. Ilosmcaxapuasl.

YraeBodsl: cOCTaB, KJIacCH(pUKALUSA YTIIEBOJOB (MOHO-, - M MOJHCcaxapuabl). ' roko3a - mpocTedmi
MOHOCaxapua: 0COOEHHOCTH CTPOCHHUS MOJIEKYIIbI, (PU3UUECKNE U XUMUUECKHE CBOMCTBA (B3anMoieiicTBHE
¢ ruapokcugoM meau(Il), oxucieHWe aMMHAaYHBIM PAcTBOPOM Okchua cepedpa(l), BoccTaHOBIICHUE,
Opo’KeHHe IIII0KO3bI ), HaXO0K/IEHHUE B IIPUPOJIE, TPUMEHEHHE, Onosorndeckas poiib. dorocuHTes. 3HaUeHNE
YIJIE€BOAOB B XKUBOM MPHUPOJIE U KHU3HU YEJIOBEKA.

JlaGoparopuas padora Ne20 «B3aumopeiicTBUe IIIOKO3bI M caxapo3nl ¢ ruapoxcuaom memau (I1).
KauecTBeHHas1 peakiusi HA KpaxmaJj.

Monyanb 4

Tema 6.4.

Coaep:xkanue y4eOHOIro MaTepuasa

16




OK 02; OK 04; OK 07

Monyas 3

A3oTcoaep:x 67-68 AMUHBI. AMUHOKHCI0THI. Besiku.
amme AMMHOKHCIIOTHl Kak aM(OoTepHble OpraHuyeckue coequHeHus. Dusuyeckne M XUMHYECKUE CBOWCTBa
Opranmyveck aMHMHOKHUCIIOT (Ha IprMepe ruiHa). bruonorndyeckoe 3HaueHnEe aMMHOKUCIIOT. [lenTuabl.
ue benku kak mnpHpoAHBIE BBHICOKOMOJIEKYISIpHBIE coeluHeHus. [lepBuuHas, BTOpHYHAS M TpPETHYHAsS
coeIMHEeHHUs]. CTPYKTypa 0eiKoB. XMMHYECKHE CBOWCTBA OEJKOB: THAPOJIN3, ICHATYpalys, KaueCTBEHHbIE PEaKIUu Ha
0enky. DKCIepUMEHTANIbHbIE METO/IbI N3YyUYECHUs BELIECTB U MX NPEBpALICHUI: HaOIIONCHNE U ONUCaHHe
JIEMOHCTPALMOHHBIX ONBITOB: JIeHaTypanus OSJIKOB IPH HAarpeBaHUH, IIBETHBIE PEAKIMU OCJIKOB.
JlaGopaTopHas pabora Ne 21 «PacTBopeHue 6esikoB B Boje. O0Hapy:xkeHue 6esikoB. Jlenarypanus
pacTBopa 0ejIKa KYPUHOI0 silia CHUPTOM, PACTBOPAMH COJIEH THAKEJIbIX METAJIIOBY.
Conep:xanue y4eGHOTro MaTepuasa
69-70 IIpakTnko — opuentupoBannoe 3ansatue. [losumepsl. CHHTeTHYECKHE MIACTMACCHI.
OCHOBHBIE MTOHATHSI XUMHU BBICOKOMOJIEKYJIIPHBIX COCTUHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE3BEHO,
CTETIEHb  TOJNUMEpHU3aIMM, CpeAHsAs  MoJeKkymsapHas Macca. (OCHOBHbIE  METOABI  CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCJII/IHCHHIZ - IMOJIMMEpU3alvs U MOJUKOHACHCAUA.
Tema 6.5. . Obmme cBoiicTBa monuMepoB. [loaydeHne MOJTUMEPOB pPeakIueil MOJMMEPH3aUU U TOJUKOHICHCAIINH.
Bobicokomoute IlonmyyeHne mnoOAMMEpPOB peakuueidl MONMMEpHU3alMi M TOJUKOHIEHCAUMH. TepMOIUIaCTUYHbIE U
KYyJsipHbIe TepMOpeakTHBHbIE I1acTMacchl. IIpencraBuTeny miacTMacc.
coelMHEHHSs. IIpakTnyeckass padora Ne8 «PemieHHe JKCIEPUMEHTAIBHBIX 33424 HAa HIEHTH(PUKALTUIO
OpraHn4yecKHX COeMHEHHI.
71-72 BousokHa, ux kiaaccupuxanus.
Bouokna, ux kiaccudukanus. CBoHCTBa, Moiy4yeHHe, paclio3HABaHWE W MPUMEHEHHE BOJIOKOH.
DKOJIOTHYECKHE HpO6HeMI)I MpOM3BOJCTBA U SKCIUTyaTallu TCKCTUJIbHBIX MAaTECPHUAJIOB.
DKCepUMEHTANbHBIE METOJbl M3YUYEHHsI BEIIECTB M WX MPEBpAIlIEHUI: 03HAKOMJICHHE C O0pa3iaMu
MPpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay1YKOB.
IMpakTuyeckas padora. Ne 9 «Pacno3HaBaHue IUIaCTMACC H BOJOKOHY.
Paznaen |11 Xumus v )Ku3Hb
Paznen 7. Xumus B ObITY H NPOU3BOJACTBEHHOII 1eSITEJIbHOCTH YeJIOBEKA
Conep:xanue y4eGHOro MaTepuasa
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Tema 7.
Xumus B
ObITY u
MIPOU3BOJICTB
€HHOU
JIEATEILHOCT
1 4elroBeKa

73-74

IIpakTHKO — OPUEHTUPOBAHHOE 3aHATHE. XMMHS B OBITY U IPOU3BOJACTBEHHOI 1eATeJIbHOCTH
yeJIoBeKa.

Ponb XxuMuM B 00CCIIEYCHUN 3KOJOTMYCCKOMN, YHEPreTUUCCKON M MHUIIEBOI OC30MaCHOCTH, PAa3BUTHU
MenuuuHbl. [IoHATHE 0 HAyYHBIX METOAaX MMO3HAHMS BEIIECTB U XUMUYECKUX pPEeaKIuil.

IpencraBnenus 06 OOMUX HAYYHBIX MPUHIAIIAX MPOMBIIIICHHOTO MOIYYCHUS BAXKHEHIIINX BEIICCTB.
YenoBek B MUpPE BEILIECTB U MAaTEPUATIOB: Ba)KHEHIINE CTPOUTEIbHBIE MAaTEpUalibl, KOHCTPYKIMOHHBIE
Marepualbl, KpackH, CTEKJI0, KepaMUKa, MaTepuassl AJid 3JIEKTPOHUKY, HAHOMAaTepHuaJsbl, OpraHU4eCKuen
MUHEpaJIbHBIC yI00peHUss. XUMHUS U 370POBhC YEJIOBEKA: MPaBUJIa MCIOIb30BAHUS JICKAPCTBCHHBIX
MpenapaToB, MpaBuia 0€30aCHOTO MCIIOIh30BAHMUS MPEMAPATOB OBITOBON XUMHUH B TIOBCEAHECBHOMIKU3HU.
Hogeiimne gocTukeHUs: XMMUYECKOM HayKH M XUMHUYECKOW TexHosioruu. [IpaBuna moucka naHanusa
XIMHIYIECKON MH(pOPMAINN U3 PA3INYHBIX UCTOYHHUKOB (Hay4YHAs M yUeOHO-HAYyUHASIIUTEPaTypa,
CpencTBa MaccoBo# mH(popManuu, cets MHTEepHET). «XUMUS B OBITY W IPOU3BOICTBCHHOM
JIESITCIbHOCTH YEJIOBEKA.

75-76

IIpakTHKO — opueHTHPOBaHHOE 3aHsTHE. [IpakTHYecKoe 3aHsaTHE. 3amUTa pedepaToB no Teme «Posb
XHUMHH B o0ecleYyeHHH IKOJOTHYECKOH, IHepreTuyeckoi W NHIEeBOW 0e30MacHOCTH, Pa3BUTHH
MeIHIIUHbD)

[IpeacraBneHne pe3ysIbTaToOB pelleHUs KeiicoB B popMe MUHM-I0KIA/1a ¢ Tpe3eHTanueil. [louck u aHamus
KEeCOB O NMPUMEHEHWH XUMUYECKUX BEIIECTB M TEXHOJOTHUH C ydeToMm Oyayiedl mpodeccHoHaIbHON
JIESITEIbHOCTH 110 TeMaM: BaKHEHIIINE CTPOUTENbHBIE MAaTepHAIIbl, KOHCTPYKIIMOHHBIE MaTEePHalIbl, KPAaCKH,
CTEKJIO, KepaMHuKa, MaTepuaibl JJsl dJIEKTPOHUKH, HAHOMATEPUAIIbI, TEKCTUIbHBIE BOJIOKHA, UCTOYHHKHU
SHEPI'HH, OPTaHHYCCKIE W MIUHEPAJIbHBIC YIOOPCHHS, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS] XUMHSL.

77-78

JAud depenunpoBaHHblii 324€T

Koncynbranumn

O0BéM 00pa3oBaTesIbHON NPOrPAMMBI

80




3. YCJIOBUSI  PEAJIM3ALIMM  IIPOTPAMMBI  OBILEOBPA3OBATEJILHOM
JUCLMUIIIAHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIbHOMY MAaTCPUAIBHO-TEXHUYECCKOMY odecnevYeHuIo

Jns  peanuzany MpPOrpaMMbl TUCHMIUIMHBI JOJDKHBI OBITH TPETYCMOTPEHBI CIIEAYIOIIHNE
CIeIMaIbHBIE TIOMEIICHUS: YUEeOHBI KaOMHET W/WiIK Yyu4eOHOM JabopaTopuH.

Oo0opynoBanne yueO0HOro kadnHera (HarJsijiHble MOCOOHs):

HAOOPBI MIAPOCTEPIKHEBBIX MOJIEJIEH MOJIEKYJI, MOJIENIN KPUCTAIIMYECKUX PELIETOK, KOJUIEKIUH
MPOCTBIX U CJIOKHBIX BEUIECTB W/WJIM KOJUICKIIMM MOJUMEPOB; KOJUIEKUHUS TOPHBIX MOPOI U
MUHEpaoB, Tabiuna MenaeneeBa, yueOHble (puiibMbl, U(pPoBbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuueckue cpeacTsa 00yyeHH:

KOMIIBIOTEp C YCTPOMCTBAaMH BOCIPOHM3BEICHUS 3BYKa, IPUHTEP, MYJIbTUMENNA - MPOEKTOP C
9KPaHOM, MYJIbTHMENIHAS JOCKA, YKa3Ka- TPE3CHTEpP IS MPE3ECHTALNH.

Oo6opynoBanue jJadopaTopuu U pabounx MecT J1a00paTOPHu:

MEH3YPKH, TUIETKU- KareIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYTIbl, TPEIMETHbIC U TIOKPOBHBIC
CTEKJIa, TUIAHIIETHI JJISi KalleNbHBIX Peakuui, (UIbTpOBaIbHAS Oymara, MpPOMBIBAJIKH, CTCKJISTHHBIC
MpOOUPKH, PEe3UHOBBIE MPOOKH, (poHAPUKH, HAOOP PEAKTUBOB, CTEKIISHHBIC MAJTOYKH, IITATUBBI IS
poOUPOK; MEPHBIC LIWJIMH/IPHI, BOPOHKU CTCKJISIHHBIC, BOPOHKHU JICUTENbHbIC IHIHHAprudeckue (50-
100 mi), ctynku ¢ necTtukoMm, ¢gapdopoBble YalIKu, MUHIETHI, UIBTPHl OyMaXKHbIe, BaTa, Mapiid,
YacOBBIE CTEKJIA, DJIEKTPOIUIUTKH, Ta00paTOPHBIE IITATUBBI, CIIUPTOBBIE TOPEIKH, CIIMYKHU, IPHOOP IS
MOJTy4eHUs ra30B (WM MpoOHpKa C Ta300TBOIHOM TpyOKoOii), IepKaTenu I MPOOUPOK, CKIISTHKH AJIs
XpaHEHUs] PEaKTHUBOB, pa3/laTO4YHbIC JIOTKH; XxuMuueckue crakanbl (50, 100 u 200 mu); mmarenu;
NUHIIETHI; TUTEIbHbIC UMb, CEKYHAOMEpPHI (TaiiMepsl), MepHble poOupku (Ha 10—20 M) u MmepHbIe
koiobl (25, 50, 100 u 200 mu), BonsHas OaHs (MM TEPMOCTAT), CTEKJISIHHbIC MAOYKH; KOHUYECKHE
kosob1 it TutpoBanus (50 u 100 mir); HHIUKATOPHBIE TIOJIOCKH [T onpenesieHust pH u craHmapTHas
MHAMKATOpHAs IIKaJla; yHUBEpCcaIbHbIM MHANKATOP; muneTku Ha 1, 10, 50 ma (unu no3zaropei Ha 1, S u
10 mu1), OropeTku JUisi TUTPOBaHUs, MeIulMHCKUe mmnpuisl Ha 100-150 mu, naGopaTopHble W/Win
aHaJUTUYECKUE Bechl, pH-MeTphl, CynmmibpHbIN mKad, u 1p. 1abopaTopHOe 000pyI0BAHUE.
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3.2. UudopmanmonHoe odecrieyeHue 00y4eHus

OcCHOBHBIE HCTOYHUKH
1. T'abpuensu O. C, OctpoymoB U. I', Cnagkos C. A. Xumusi, 0a30BbIi YPOBEHB, 2-€
m3nanue. Yueonuk 10, 11 kmacc. — M.: U3natenscTBO «IIpocsemienuey, 2024.

JlonoJTHUTeIbHbIE HCTOYHUKH

1.Ta6puensa O.C. Xumus i mpernojaBareis: y4eOHO-METOIUYECKOe IMocodue
| O.C.I'abpuensn, I'.I'. JIpicoBa. — M.: 2014

2. lNabpuensu O.C. u ap. Xumusa mis npodeccuii U CrernuanbHOCTEH
TEXHHUYECKOTOMPOduIs (3MEKTPOHHOE MPHIIOKECHHUE)

3. lNabpuensu O.C. Xumus: nocodbue s nmoArotoBku k EI'D: yueoO.
nocobue / O.C.I'abpuensia, U.I'. Octpoymos, C.A. Ciaakos. — M.: 2011

4. Epoxun FO.M. Xumus: 3agaun u ynpaxsenus. — M.: 2014 Epoxun
KO.M. COopHUKTECTOBBIX 3aqaHuil o xumun. — M.: Akanemus, 2014

5. I'a6puensia O.C. Ilpaktukym: y4e6. nocobue / I'abpuensa O.C.,
OctpoymoB N.I".,Cnankos C.A., lopodpeeBa H.M. — M.: 2014

6. INabpuensu O.C. u ap. Xumus ans npodeccuit u cnennanbHOCTEN
TEXHUYIECKOTONPOQHIIS (IJIEKTPOHHOE MPUIIOKECHHUE)

7. O. C.T'abpuensn, 1. I'. OctpoyMoB, y4eOHHK TS CTY. YUPESIKIACHUN
cpen. pod. odpazoBanust / XumMus s mpo(eccHii U CrienualibHOCTEH TEXHUIECKOTO
npopuns — 4-e usa., crep. — MocCkBa, U31aTENbCKUM LEHTp «Akagemus» 2018—272 c.

HNHuTepHeT-pecypcsbl

1.hemi.wallst.ru - «Xumus. OO6pa3oBaTeIbHbII CAUT 115
HIKOJIbHUKOB)

2.www.alhimikov.net - OGpa3oBaTenbHbIN CANUT IS IKOJBHUKOB

3.chem.msu.su - DnekTpoHHast OHOIHNOTEKA 10 XUMHU

4. www.enauki.ru — iHTepHeT-M31aH1e TS YIUTeeH
«EcTecTBEeHHBIE HAYKI

5.1september.ru - metoauueckas razera "I[lepBoe ceHTOps"

6. hvsh.ru —sxypran «Xumus B KO

7.Wwww.hij.ru/ -«XuMus 1 5KU3HBY

8.chemistry-chemists.com/index.html - snexTpoHHbIH KypHAT « XUMUKA ¥ XUMHSD
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4 KOHTPOJIb " OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJBHOU JUCIIUITIJIMHBbI

KoHTposib U oOLEHKa pe3yiabTaTOB OOYUYCHHs OCYLIECTBIIETCS IPENojaBaTeieM B
npoliecce MPOBEACHUs NMPAKTUUECKUX 3aHATHH M 1a0OpaTOpHBIX padoT, TECTUPOBAHUS, a TAKKE
BBIMOJIHEHUST  OOyYalOMIMMUCS WHAMBHAYaJIbHBIX 3a/JaHUl, TWPOEKTOB,  HCCIICIOBAHUI.
PesynbraThl 00ydeHUS ONpEAEIAIOT, 4YTO OOydarouiuecs JHOJDKHBI 3HaTh, [OHUMATh MU
JEMOHCTPUPOBAThH 110 3aBEPILIEHNUN U3yUYEHUS AUCLUIIINHBIL.

Jns popMUpOBaHUs, KOHTPOJIS U OLEHKH Pe3yJbTaTOB OCBOCHMS yU4EOHOM AMCHUILINHBI
UCTIOJIB3YETCS CHCTEMa OLIEHOYHBIX MEPOIPUATHH, MPEICTABIISAONIas COO0N KOMIUIEKC yUeOHbBIX
MEpONPUATHHA, COIJIACOBAaHHBIX C pe3yJIbTaTaMu OO0y4deHHs M CHOPMYJIUPOBAHHBIX C Y4ETOM
OI'OC COO (mpenmerHsble pe3yapTaThl o quctumiuze) u @I'OC CIIO.

Ne OK/IIK | Moayas/Pa3nesn/Tema Pe3yabTaT 00yuenus Tunbi OLEHOYHBIX
MepONpUsTHii
OcHOBHOE cojiepKaHne
1 Pazgen 1. OcHnoBbl | DopMmympoBath 0a3oBEIC
CTPOEeHUS BellecTBa TIOHATHS Y 3aKOHBI XUMHUH
11 OKOL. | Crpoenne atomon COCTaBIATH XMMHYECKHE 1. TecToBOE 3anaHNE
XUMHUYECKUX JJIEMEHTOB U (bopMyJIBl COSANHEHUI B «CtpoeHne aToMOB
npupoaa XUMUYECKOU COOTBETCTBHHU CO CTCIICHBIO XUMHNYECCKUX JJIEMCHTOB U
CBSI3U OKHUCITICHHUS XUMUIECKUX TIPUPOJA XUMHUIECKOH
AIIEMEHTOB, UCXOIS U3 CBSI3I.
BAJICHTHOCTH U 2. 3aj1auu Ha COCTABJICHUE
ANEKTPOOTPHLIATESITFHOCTH XUMHYECKHX GopMyIt
JIBYXaTOMHBIX COEAMHEHUI
(oxcumoB, cynppHUIOB,
THIIPHUJIOB H T.IL.).
3. 3ajanus Ha
KCIIOJIb30BaHUE XUMHUYECKOMN
CHMBOJIMKH
1.2 OK 01 [lepuoanueckuii 3aKoH U XapakTepu3oBarb 1. Tect «Merayeckue /
OK 02 TabIUIa XUMHYECKHE JJIEMCHTHI B HEMETaJNTNIeCKUE CBOICTBA,
J.1. MenneneeBa COOTBETCTBHUH C MX ANEKTPOOTPHUIIATEIIEHOCTh U
TIOJIOKEHHUEM B CPOJICTBO K 3JIEKTPOHY
HepHOI[H‘IecKOﬁ CHUCTEME XUMHNYECCKUX 3JIEMCHTOB B
XHUMHUYCCKHUX DJICMECHTOB COOTBETCTBHUE C UX
J.N. Mengneneena 3JIEKTPOHHBIM

CTPOCHHEM U TIOJIO)KEHUEM B
TEePUOIUUECKON cucTeMe
XHMHUYECKuX 35ementoB J[. M.
MeHnneneeBay.

2. [IpakTveckre 3a1aHus HA
YCTaHOBJICHUE CBA3U MEXKIY
CTPOEHHEM aTOMOB
XUMHYECKUX

3JIEMEHTOB M TIEPHOANYECKUM
W3MEHEHHUEM CBOMCTB
XUMHYECKUX

3JIEMEHTOB M MX

COSIMHEHUH B

COOTBETCTBHUH C
MOJIO)KCHUEM
ITepuoguueckoit

cucreMe.

3. IIpaktuko-
OpUEHTUPOBAHHbBIE
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TEOPETUIECKHE 3aIaHus Ha
XapaKTepU3aIiio
XAMHYECKHUX JICMEHTOB:
«MeTtannnueckue /
HEMETAININYCCKHE
CBOMCTBA,
3JIEKTPOOTPHUIIATELHOCTD U
CPOJCTBO K IJIEKTPOHY
XUMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIMCTPOCHUEM H
MOJI0KEHUEM B
MIEPUOJUYECKON CUCTEME
XUMHYECKHUX JICMEHTOB
J.N. Menneneeay

13

OK 01
OK 04

CTpOGHI/Ie BCIICCTBa

XapakTepu3oBaTh THITBI
XHUMHYECKOH CBA3H.
Knaccudukarus
JUCTICPCHBIX CUCTEM.

1. TectoBoe 3ananue
«MeTamnndeckasi CBSI3bY.

2. [lpakTHdeckue 3a1aHus
«MogenupoBanne
Pa3IMYHBIX THUIIOB
KPUCTAJUIMYECKUX PEIIETOK
3. [pakTHko-
OpPUEHTUPOBAHHBIE
TeopeTHYeCcKHe 3aJaHus Ha
XapaKTepu3aIuio
XMMHUYECKHUX 3JIEMEHTOB!
«Merannueckue /
HEMEeTaJUTNYECKHe
CBOMCTBa,
3JIEKTPOOTPHIATEIEHOCTE U
CPOJICTBO K AJIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIMCTPOCHHEM H
TI0JI0)KEHHUEM B
TIEPUOANIECKON CHCTEME
XMMHUYECKHUX JIEMEHTOB
J.N. Menneneena»

3. JJaboparopHast pabota Ne3
«IIpuroroBienue
CycCIeH3MHKapOoHaTa
KaJbLHUs B BOJIC.
JlabopaTopHast paboTa

Neq

«IToryuenue smyabcuu
MOTOpPHOTOMACIIA.
O3HaKoOMJICHHE CO
CBOMCTBAMM JUCIIEPCHBIX
CUCTEMY.

Paznen 2. PacTBopbl

HccaenoBaTs HCTHHHBIE
PacCTBOPBHI ¢ 32JaHHBIMH
XapaKTEePHCTHKAMH

2.1.

OK 01
OK 02

[TonsaTue o pactBopax

PaznuuaTe ncTHHHEIC
pPacTBOPHI

1. 3agaun Ha
MIPUTOTOBJICHHE
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PacTBOPOB.
IIpakTuko-
OpPHEHTHPOBAHHbIE
pacyeTHbIe 3a1aHus
Ha JUCIEPCHBIC
CHUCTEMBI,
UCTIOJIb3YEMbIC B
OBITOBOM U
TPOU3BOJICTBCHHOM
JIEATEIIBHOCTH
YyeoBeKa

2.2

OK 01
OK 04

Uccnenosanne cBOICTB
pacTBOpoB

Uccnenosath
XHUMUYECKHE

¢uznKo-
CBOMCTBA
HUCTHHHBIX PacTBOPOB

JlabopatopHas paboTa
«IIpuroroBnenue
pacTBOpOB

2.3.

OK 02
OK 04

DJIeKTpoIUTHIECKAS
IACCOLMALN U HOHHBII
oOMeH

CocTaBnsTh ypaBHEHHS

XUMHUYCCKUX PCAaKIIMU NUOHHOT'O

oOMeHa ¢ yuacTHeM
HCOPraHU4YCCKUX BCUICCTB

1. 3amanus Ha
COCTaBIICHUE
MOJICKYJIAPHBIX U
HOHHBIX peakuuil ¢
ydacTHeM KHCJIIOT,
OCHOBaHUU U COJIEH,
YCTaHOBJICHHE
M3MCHCHHS
KHCIIOTHOCTH CPEJBI
2. [pakTnueckas pabora No2
«PacTBOpBI.
DNEKTPOTUTHYECKAS
JUCCOIHAITUS.

Pa3nen 3. Ctpoenue u
cBoiicTBa
HEOPTaHHYECKUX
BeIIECTB

HccnenoBarh cTpoeHHE U
CBOIiCTBA HEOPTAaHUYECKUX
BelllecTB

KonTpoabHnast pabora
«CaoiicTBa
HEOPraHMm4ecKHuX
BelecTB»

3.1

OK 01

Knaccudpukarus,
HOMEHKJIATYPa U CTPOCHHE
HEOPTraHMYECKHUX BEIECTB

Kraccudumuposats
HEOpraHNYEeCKHE BEIIECTBA B
COOTBETCTBHUH C UX CTPOCHUEM

1. Tect «HomeHkatypa u
Ha3BaHNE HEOPTraHNIECKUX
BEILIECTB UCXO/s U3 UX
XUMHUUECKOI (hOPMYIIBI HITH
COCTAaBJIEHUE XUMUYECKOU
(hopMyIIBI HICXOS U3
Ha3BaHM BEIIECTBA 10
MEXXIyHapOJHON HiIH
TPUBUAIBHOU
HOMEHKJIaType».

2. 3amaun Ha pacueT
MacCcOBOMI0IH (MacChl)
XUMHYECKOTO 3JIEMEHTa
(coenuHenus) B

MOJIeKyJIe (CMecH).

3. [IpakTHueckue 3a1anus
0 KJIacCU()UKAIHH,
HOMEHKJIAType U
XUMHUYECKUM (QopMyIIaMm
HEOPraHUYECKHUX BEIIECTB
Pa3JINYHBIX KJIACCOB.

4. [IpakTryeckue 3a1anus
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Ha OTIpeJeNICHNE
XMMHYECKOI aKTHBHOCTH
BEIIECTB B 3aBHCUMOCTH
BH/Ia XUMHUYECKONCBSI3H U
TUIA KPUCTAIUIMYECKOMN
peleTku

3.2. | OKO01 DU3UKO-XUMUICCKUE YcTaHaBIMBaTh 3aBUCUMOCTh 1. TecroBoe 3a1aHue
0K 02 CBOWCTBA HEOPTAHUYECKUX | (PH3HKO-XUMHUUCCKUX CBOWCTB «OcobeHHOCTH
BEIIECTB HEOPraHMYECKUX BEIIECTB OT XUMHYECKHUX CBOIMCTB
CTPOEHUS aTOMOB M MOJIEKYJI, @ | OKCHJOB, KHCIIOT,
TaK)Xe€ TUIA KPUCTAJUIMYECKOM OCHOBaHUH, aM(pOTEPHBIX
pemeTKn THIIPOKCHIOB U COJICH».
3amaHus Ha COCTaBJICHHUE
YpaBHCHHI XUMUYECKUX
peaxmmii ¢ yqactuem
TIPOCTBHIX U CIIOKHBIX
HEOPraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB,
HEMeTaJNIOB HaM(OTEPHBIX
9JIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT,
OCHOBaHUH 1 aM(OTEPHBIX
THIIPOKCHJIOB,
HEOpPTaHNYECKUX COJICH,
XapaKTepU3YIOIMNX UX
CBOWCTBA U CIIOCOOBI
MOTy4YE€HUS.
2. 3. IpakTuko-
OPHUCHTUPOBAHHBIC
TEOpETUIECKHE 3a/IaHus Ha
CBOICTBA U MOJIy4YEHUE
HEOPTaHNYECKUX BEIIECTB
3.3. | OKO01 Unertndukanms UccnenoBath kauecTBEHHBIC 1. IpakTHuko-
OK 02 HEOPTaHMYECKUX BEIISCTB | PEAKIMHA HEOPTaHHYECKIX OpUCHTHUPOBAHHEIC 3aJaHUS
OK 04 BEIIIECTB IO COCTaBJICHUIO
XUMHYECKHIX PEaKIIi ¢
Y9aCTHEMHEOPTaHUYECKUX
BCUICCTB, UCIIOJIB3YyEMBIX
JUTSL UX UICHTU(UKAIIAN.
2.JlabopaTopHast paboTa:
“Unentuduxarms
HEOPTaHWYECKUX BEIECTB”
4 Pa3gen 4. Kuneruueckne | XapakTepu3oBaTh
H TEPMOMHAMUYECKHE BJIMSIHAE PA3THYHBIX
3aKOHOMEPHOCTH ¢axkTOpoB HA paBHOBecUeH
MPOTEKAHHUS CKOPOCTh XHMHYECKHX
XHMHUYECKUX peaKiuii peakumii
42 | OKO01 THITBI XUMHUYECKUX CocCTaBiiITh peakuuu 1. 3agaum Ha
OK 04 peaxmit COEIMHEHUS, Pa3I0KEHNUS, COCTaBIICHHUE
oOMeHa, 3aMelIeHHS, ypaBHEHU
OKHCIIUTEIILHO- peakiuii:
BOCCTAaHOBHTEIIFHBIE — COCIMHEHMS,
peaximu 3aMelleHus,
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pasnoxeHus, 0OMeHa;

— OKHCIIUTENBHO-
BOCCTAHOBHTEJIBHBIX
peakuuii ¢
HCIIOJIBE30BaHUEM METOa
9JIEKTPOHHOTO OajaHca.
2. 3agauu Ha pacueT
MacChIBEIIECCTBA HITH
00bEMa

ra3oB [0 H3BECTHOMY
KOJIMYECTBYBEILCCTBA,
Macce Wi 00bpEMy
OJIHOTO U3 YYaCTBYIOLIHUX
B PEaKL{H BELIECTB;
pac4aéTsl Macch (00bEMa,
KOJIMYECTBA BEIICCTBA)
OPOIYKTOB PEAKIHHU,CCITH
OJTHO M3 BEI[ECTB UMEET
OpUMECH

JlabopatopHas padota Nel0
«Peakyu, unymmue c

00pa3oBaHHEM OcajKa, ra3a
WINBOALI. Peakuyu B
PacTBOPAax JICKTPOIUTAXY.

5 HccnenoBarhb cTpoenne u KounrtpoabHas padora Nel
Pazpen 5. Meraminl u cBOiicTBa METAJLIOB U 1o pasaeiam
HEMETALIBI HEMETAJLJIOB «Heopranuyeckoii u
oomeit xXumun»
51 OK OO6ue 1 XUMHYECKHe HccnenoBath huzuko- 1. Ilpaktiueckas pabora Ne5
01; CBOMCTBa METaJIOB. XMMHYECKHEe CBOWCTBA «Pemenne 3amaq
OK Croco0bI oTy4eHus METaJIJIOB U CILJIaBOB. «ONEeKTpOIU3PACTBOPOB
02; METAaJUIOB. YcraHaBIMBaTh 3aBUCHMOCTh ¥ PacIUIaBOB
OK 04; CIU1aBBI METAILIOB. (U3UKO-XMMUYIECKHX CBOICTB AJIEKTPOJIUTOBY.
OK 07 Kopposus meTamos. METaJUIOB OT CTPOCHHUS 2. [Ipaktuko-
MOJIEKYII. OpUCHTUPOBAHHBIC
HccnenoBath KauecTBEHHBIE 3a/laHus Ha OIpeesicHHe
XapaKTePUCTUKH KOPPO3HUHU METAIJIOB.
OIPEJENIEHHBIX CILIABOB.
52 | OK04; | Hemeramus WccrnemoBath  (U3HKO- 1.TecToBOE 3aaHHe
OK 07 XMMHYECKHE CBOMCTBA «Hemeranbi»
HEMETaJIJIOB. 2. IMpaktudeckas padora Ne6
Knaccupunmposats «Ilomy4enwue,
aJUIOTPOIIHBIE BUIOU3MEHEHUS cobupanue u
HEMETAJIJIOBB COOTBETCTBUU C pacrio3HaBaHKUE
HUX CTPOCHHUEM. rasoB».
6 Pa3gen 6. Ctpoenue u HccaenoBars crpoenne u Kontpoabnas padora
CBOIiCTBA OpraHuyeckux | CBOMCTBA  OPraHMYeCKMX «CTtpoeHue u
BellleCTB BellleCcTB cBoOlicTBa
OpraHuYecKux
BelIeCTB»
6.1 | OKO1 Knaccuduxarms, Knaccuguimpoats 1. 3ajaHus HA COCTABIICHHE
CTPOCHHUE U OpraHHUYECKHE BEIeCTBA B Ha3BaHUI OPTaHUIECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COCIMHEHHH 110
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OpPraHn4cCKuX BCIIECTB

CTPOCHHEM.

TPUBHAIILHOW WJTU
MEKIYHapOJHOU
CUCTEMATUYECKON
HOMEHKJIAType.

2. 3aganus Ha
COCTaBIICHUETIOTHBIX

¥ COKpaIIeHHBIX
CTPYKTYPHBIX

¢dopmyn

OpPTraHUYCCKUX

BEILECTB OT/EIBHBIX
KJIacCOB.

3. 3agaum Ha onpeseeHne
TpocTerIe GopMyIIbI
OpraHNYECKON MOJICKYJIHI,
HCXOJSH3 SIIEMEHTHOTO
cocraga (B %)

6.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX
COCIMHEHUH

VcTaHaBIMBaTh 3aBUCUMOCTD
q)HSI/IKO-XI/IMI/I‘IeCKI/IX CBOCTB
OpPraHn4eCKUX BEUIECTB OT
CTPOCHUSA MOJICKYJT

1. 3apganus Ha cocTaBIEHHUE
YPaBHEHHI XUMUYECKUX
peakuuiic y4acTuemM
OpPraHUYECKUX BEIIECTB Ha
OCHOBAHUH UX COCTaBa U
CTPOCHHUSL.

2. 3agaHus Ha COCTABJICHHUE
YPABHEHUH XMMHYECKUX
PpeaKUui, UIUTIOCTPUPYOLIUX
XUMUYECKHUE CBOMCTBA C
y4eTOM MEeXaHH3MOB
MIPOTEKAHUS JAHHBIX
peakuuii ¥ TeHeTUIEeCKOn
CBSI3U OPTaHUYECKUX
BELIECTB Pa3HbIX KIACCOB.
3. PacuerHble 3a7a4u o
YPAaBHEHUSAM peaKLUil C
y4acTHEMOPTaHUIECKUX
BEIIIECTB.

4. JlabopatopHas paboTa
«IIpeBparienus
OpPraHUYECKUXBEILIECTB
IIpYU HArPEBaHUMI»

6.3

OK 01
OK 02
OK 04

Nnenatuduxarus
OpTraHWYECKHX BEIIECTB,
WX 3HAYCHUE U
MIPUMEHEHNE B OBITOBOW U
MIPOU3BO/ICTBEHHON
JIeITEeIbHOCTH YeJIOBEKa

Uccnenosats KauecTBEHHbBIE
peaKm/m OpFaHI/I‘IeCKI/IX
COEJIMHEHUH OTAEIILHBIX
KJIaCCOB

1.TIpakTuko-
OPUCHTHUPOBAHHBIC 33 JaHHSI
0 COCTABJICHUIO
XUMHYECKUX peaKIuil ¢
y4acTHEeM OPraHUYECKUX
BEIIECTB, B T.4.
HCTOJIB3YEMBIX JUIS UX
UICHTU(DUKAINA B OBITY H
MIPOMBIIICHHOCTH.
2.JIabopaTopHas padora:
«neatudpukanus
OpraHUYeCcKUX COETUHEHUN
OTIEILHEBIX KIIACCOB)

Pasmen 7.

OlIeHI(IBaTL mocJaeacTeus

3amura keiica (¢
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Xumus B ObITY U
NPOU3BOJACTBEHHOM
AeATeTbHOCTH YeJI0BeKa

ObLITOBOM N
NPOM3BOJACTBEHHOM
JAeSITeJIbHOCTH YeJI0BeKa ¢
MO3UIHUI IKOJ0rHYecKoi
0e30IaCHOCTH

y4yeToM Oyayuiei
npogeccuoHaNbHOM
J1eSITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

Xumust B OBITY H
MPOU3BOJICTBEHHOM
JIeSITEIbHOCTH YeJI0BeKa

OLieHUBATE IIOCIIEICTBUS
OBLITOBOM U
MIPOU3BOJICTBCHHOM
JIeITeIbHOCTH YEJIOBEKa C
MHO3HUIIUHA SKOJIOTHYECKOI
0e30IMacCHOCTH

Ketic (¢ yuetom
Oymyei
npoQeCCUOHATBHOM
JIESATSITBHOCTH )
Bo3MoxHbBIE TEMBI KEHCOB:
1. ITorennenne
KJIuMaTa 5
BBICBOOOXKICHUE
Ta30BBIXTHIPATOB CO
JIHA OKEaHa.

2. Bynymue matepuansl A
aBHa-,MallliHO- U
TIPHOOPOCTPOCHUS.
3. HoBkle
MaTepI/IaJ'H)I JJIA
COJIHCYHBIX

Garapeii.

4. JlexapcTBa Ha
OCHOBE
PACTHTEIIBHBIX
MperapaToB
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NHANUBUAYAJIBHBIE UCCIIEJOBATEJIbCKHUE ITPOEKTbI

1.B npomecce MHAMBUAYATbHOM MCCIIENIOBATEIbCKOM pabOThl MO XUMHUU
«Ilomumepbl. CHHTeTHYECKHE BBICOKOMOJIEKYJsIpHbIe coenuHenusi (BMC»
paccMOTpeTh NPHUMEHEHHUE IIOJMMEPOB B IIOBCEIHEBHOM JKM3HU W IEPCHEKTUBBI HX
pa3BUTHA B HayKe U OBITY, UX CBOMCTBaxu 00nacTsaX mpuMeHeHus. [IpoekT MoxeT ObITh
UCIIOJIb30BaH HAa ypOKaxX OMOJIOTHH M XUMHUH B KQUECTBE JOTOJIHUTEIBHOTO MaTepHraja npu
MOJTOTOBKE K YPOKaM U 9K3aMEHAIIMOHHBIM paboTaM 1Mo OMOJIOTHH U XUMHH, a TAKXKE JUIS
CaMOCTOATEJIBHOIO U3yYEHHUSI 110 TEME.

2. «CocTaB 1eTCKHX MOIOIIMX CPEJCTB M MX BJIMSIHHE HA OPraHU3M pedéHKa»
aBTOPBI JOJDKHBI UCCIENO0BATh JETCKUE MOKOIIUE CPEICTBA Pa3HBIX TOPIOBBIX MAPOK U
U3YYUTh XMMHUYECKHI COCTAB UCCIEAYEMBIX CPEJICTB JAETCKON I'MIMEHBbI, ONPENEIUTh UX
BO3/ICHICTBHUE HA 3I0pOBbE PeOEHKA, yCTAHOBUTH HA UTO CIEAYET OOpaTUTh HAM BHUMAHHE
IIPU MOKYTNKE JETCKUX MOIOIIUX CPEICTB.

3. «Bausinue pa3jnyHbIX (JAKTOPOB cpelibl HA CKOPOCTH XUMUYECKOI peakium»
CIIEZyeT WCCIIEZ0BATh BIUSHUS (PAKTOPOB Cpelbl: TEMIIEPATyphl, TUIOMAAH TOBEPXHOCTH
CONPUKOCHOBEHHMSI BEILIECTB, KaTAIU3aTOPOB, MHIMOUTOPOB, KOHIIEHTPAIIMH BEIECTB Ha
CKOPOCTh XUMHUYECKON peakuuu. OmnpenesnuTh MOoJab3y WU BpEel OKa3bIBa€T CKOPOCTh
XUMHUYECKON peaKIMH HapOJHOMY XO34KCTBY, COOpaTh MaTepUalIbl, XapaKTepU3YIOIIUE
M3Yy4aeMbIil BOIIPOC K YPOKY 10 XUMHH 110 JaHHOU TEME.

4. «ITUNOBBIH CHUPT - Bpar 3/10pOBbsl 4YejJOBeKa M 00mecTBa», B
HCCJIEIOBATENILCKOM MPOEKTE coOpaTh Marepral 00 UCTOPHUM MOSBICHUS AIKOTOIIsA, €ro
IIPOM3BOJICTBE, CBOMCTBaX M 3HAYEHUM B HapoJHOM Xo3siicre. IlokazaTe maryOHoe
BO3JICUCTBUE CIHMPTOB Ha >KMBBIE OpraHu3Mbl. [IpoBecTH wuccieoBaHUS U IOKa3aTh
HEraTHBHOE BIIMSHUE HA )KU3HU B 00ILIECTBE 3TOr0 BeulecTBa. JlaHHbIE CBECHUS JOTIOIHSIT
MaTepHalbl ypOKOB XUMHUHU M OMOJIOTUH 110 TaHHON TeMe.

5. «CTpouTe/ibHbIE MaTepHaJbl M HMX BJHSHHE HA OKPYKaOIIYI0 cpely H
310POBbeYeJI0BeKa», B IPOEKTE OTPA3UTh OTBETHI HA BOIPOCHI IKOJIOTUYECKUX MPOOIIEM,
CBA3aHHBIX CO CTPOUTEIBCTBOM OOBEKTOB HApOJHOIO  XO3siicTBa; MpoOIeMbl
B3aMMOOTHOIIEHUS 00IIeCTBa U MPUPOAbI, COXpaHEHHE OKpYyXkKarolei cpeasl. Boiaepkar
JIM 3KOJIOTMYECKHE CHCTEMBbI BO3pacTarollve Xo3sHCTBEeHHble Harpy3ku? ['ne nambonee
OIIaCHOE 3BEHO B KOMIUIEKCEIKOJIOTHYeCKUX MpobiemM? OxpaHa OKpy»Karolied cpelsl B
Poccun. CoBpemeHHbIe TPOOJIEMBI U ITyTH UX PELLIECHUS.

Pexomenayembie TeMbl IPOEKTOB 110 XMMHH
Mertaiisl B )KM3HHU YEIOBEKA.
Mertauibl ¥ CIJIaBbI, UX CBOMCTBA M IPUMEHEHUE B PATHMOIICKTPOHHOMN
amnmaparype.
Mup Boasl. TaiiHbl BOJOIIPOBOAHON, CEKPETHI MUHEPAIBHOM.
Mup nnactmacc.
MBI )KuBEM B MUDE MTOJIMMEPOB.
Mpu10: BUepa, cerojHs, 3aBTpa
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