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

- depepallbHOTO TOCYAAPCTBEHHOTO0 OOpPa30BAaTENBHOIO CTaHAApPTa CpenHEero OoOIIero
obpazoBanus (pamee ®I'OC COO), yTBepKASHHOTO NpHKa3oM MHUHHCTEpCTBA 00pa3oBaHUS H
Hayku PO ot 17 mas 2012 roga Ne 413 ¢ uameHeHussMH U JontoaHeHUIMH oT 29 nexabps 2014 r.,
31 nexabps 2015 r., 29 urons 2017 r., 12.08.2022 r. ITpuka3z Ne732; 20.03.2024 Ne 176.

- @enepanbHOTO  TrOCYNApCTBEHHOTO  O0Opa3oBaTENbHOIO  CTaHAApTa  CPEIHETO
npodeccuonanibHoro obpaszoBanus (manee DPI'OC CIIO) mo cmenmanbHocTn 23.02.01
Opranusaiys IepeBo30K U YIIPaBJICHUE Ha TPAHCIIOPTE (3KEJIE3HOAOPOKHOM);

- ®epepanbHON 00pa30BaTENbHON MPOrpaMMBI cpeiHero olmiero oopazoBanus (najiee —
@®OIT D), yreepxkaenHo# [Ipukazom munucrepcrsa npocseenus PO ot 18.05.2023 r. Ne 370;

- OenepanpHOM pabouelt mporpamMmsl 1o yueonon aucturuae OJ1.10 Xumus;,

- Paboueit nporpammsl Bociutanus I'BIIOY MO UTTpuC;

- Y4eOHOro miiaHa 1o CneualbHOCTH;

- ¢ yueroM [IpumepHoii mporpammel o01ieo0pa3oBarenbHoi yueoHou aucuurminasl O1.10
Xumus ansa npodeccruoHanbHbIX 00pa3zoBaTenbHbIX opranusanuii (PexomennoBannoir ®I'bOY
JAIIO  Hactutyt pasButHs npodeccuoHanbHoro obpazoBanusi» (PI'BOY  «MPIIO»),
yTBEpKACHHOWHA 3aceqanuu CoBeTa MO OICHKE COACPAHMs U KauecTBa MPUMEPHBIX pabodnx
porpaMM 00IIe00pa30BaTEIHLHOTO U COIMaIbHO-TyMaHuTapHoro nukiioB CI1O, [Tporokon Ne 14
ot 30 Hos16pst 2022 1.).

Asnsercs yacteio OIIOII no cneunansHoct 23.02.01 Opranuzanus nepeBo30K U yNpaBiIeHHE
Ha TpaHCIopTe (FKEIE3HOAOPOIKHOM)

Pa3zpaboruuk:
MBanosa ['anuna HukomnaeBHa, mpenoiaBaTeslb XMMHUHU BbICIIEH KBaTHM(PHUKAIIMOHHON KaTeropuu

PaccmoTtpena u ogo0pena Ha 3acenanuu JIITK
[Tpotoxon Ne 9

oT «28» mas 2024 1.
[Ipeacenarens ALK




COJAEPKAHUE

MACHOPT ITIPOTPAMMBbBI YYEEHOU JAUCHUIIJIAHBI
CTPYKTYPA U COAEPKAHUE YUYEBHOM JUCHUTLJIAHBI

YCJIOBUSI PEAJIM3ALIUM MPOTPAMMOBI
YYEBHON JUCIUILINHEI

KOHTPOJIb M OLEHKA PE3YJbTATOB
OCBOEHHUAYYEFHOUN JUCITATLIAHBI



1. MMACIIOPT TIPOT'PAMMBI YYEBHOM JTACIUTLIIAHBI

1.1. Mecto AUCHMIUIMHBI B  CTPYKTYpe  OCHOBHOHl  mNpogecCHOHAJILHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI

O6meo6pazoBarenpHas aucnurummaa OJ1.10 Xumus wu3ydaercs Ha 0a30BOM YPOBHE B
0011eo0pa3oBaTeIbHOM IUKIIE YIeOHOTO IJIaHa OCHOBHOM MPOoQecCHOHAIBHON 00pa3oBaTeIbHON
MIporpamMMBbl IIPOTPaMMBI MTOJATOTOBKH crienraincToB cpennero 3BeHa (OITOII ITICC3) na 6a3ze
OCHOBHOTO o0miero o6pasoBanus mno cnenuanbHocTH 23.02.01 Opranuzanus nepeBO30K H
yIpaBiCHUE Ha TPAHCHIOPTE (HKETE3HOTOPOIKHOM).

Tpynoemkocts auctuuimasl O/1.10 Xumus Ha 6a30BOM ypOBHE COCTaBisieT 78 4acoB, U3
KOTOPBIX 74 yaca — 6a30BbIi MOYJIb (6 pa3nenoB) U 4 yaca — npukiIaaHoi Moxynb (1 pasmen),
BKJIIOUAIOLTUI MPAKTUKO-OPUEHTUPOBAHHOE COJIEPIKaHUE CIEIIMATbHOCTH.

[TpukmamHoit MoIylb BKJIIOYaeT oOAuH pasgen. Pasmen 7 «Xumus B OBITY U
MIPOU3BOJICTBEHHON JEATENFHOCTH YENIOBEKa)» pealiu3yeTcsi Ha MaTepuase KeicoB, CBA3aHHBIX C
HKOJIOTHYECKOW OE30MacHOCThI0 M OLEHKOW TOCIEACTBHN OBITOBOM W TPOW3BOACTBEHHOMN
nestenpHOCTH it cnenuanbHocTd 23.02.01 Opranuzanus nepeBO30K M YNpPaBICHHUE Ha
TpaHcropTe (KEIE3HOT0POKHOM).

1.2. I_Ie.]'II/I U IVIAHUPYEMBIC PE3YJIbTATHI OCBOCHUSA TUCHHUIIIMHBI

1.2.1. ean u 3axa4u AUCHUATLTHHBI
DopMUPOBAHUE Y CTYACHTOB IPEACTABICHUS O XUMUYECKON COCTABIISAIOIIEH €CTECTBEHHO-
HaYYHOU KapTHHBI MHpa KaK OCHOBBI IIPUHATUA PEIICHUHN B )KU3HECHHBIX WU IPONU3BOACTBEHHBIX
CUTyalluiaX, OTBETCTBECHHOI'O IMTOBCICHUA B IPUPOJIHOU CPECIC.
3agauu IMCUMIIIMHBI:

1) cdopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX TPOIIECCOB U
ABJICHUM B OKpYXKalIIEH Ccpeae, LEeJIOCTHOM HaydyHOM KapTUHBI MHpA, B3aUMOCBS3H M
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHUTh YMEHHsI COCTaBJIATH (OPMYJIbI HECOPTAaHMYECKUX M OPTaHUYECKUX BEIIECTB,
YPaBHEHMsI XMMHUYECKHX peakIHil, OOBSICHATP MX CMBICI, WHTEPHPETHUPOBATh pPE3YIbTAThI
XUMHYECKUXIKCIIEPUMEHTOB,

3) cdopmHpoBaTh HABBIKU MPOBEACHUS MPOCTSHIINX XUMHICCKHX dKCIICPHMEHTATBHBIX
HCCIJIEIOBaHMM € COOJII0IEHNEM ITpaBuJl 0€30I1aCHOT0 OOpaIeHMs C BEIIECTBAMHU U JIAOOPATOPHBIM
00opya0OBaHUEM;

4)  pa3BUTh YMEHHS UCIOJIH30BaTh HH(POPMAIIUIO XUMUYIECKOTO XapaKTepa U3 Pa3InIHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yMEHHUS TPOTHO3UPOBATH TOCIEACTBHS CBOCH ESITEIBHOCTH H
XUMHUYECKHX IPUPOJIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOILIECCOB;

6) chopMHpOBaTh TMOHHUMAaHUE 3HAYMMOCTU JIOCTH)KEHUH XHMUYECKON HayKu H
TEXHOJIOTH JIJIs1 pa3BUTHS COIMATILHON M MIPOM3BOJICTBEHHOM cep.



1.2.2. IlmanupyeMble pe3yJbTaThl 0CBOEHHsI 001Ie00pa3oBaTeIbHON TUCHUILIMHBI B ¢00TBeTCTBUH ¢ PI'OC CIIO u Ha ocHoBe

®1roC COO
Kon u - ILitannpyemble pe3yJbTaThl 0CBOEHUS THCIHILTMHBI
HaNMeHOBaHHe
¢opmupyembIx O6urue? JucuunauHapHbie’
KOMIIeTeHI M

OK 01. Beibupats
CHOCOOBI pEeUICHUS
3a1a4
npogeccruoHaTbHO
W IeITCIbHOCTH
MPUMEHHUTENBHO K
Pa3ITUYHBIM
KOHTEKCTaM

B uacTé TPY10BOr0 BOCIIUTAHMS:

- TOTOBHOCTb K TPYIy, OCO3HAHHME IEHHOCTH MAaCTEPCTBA,
Tpynonrooue;

- TOTOBHOCTh K aKTHBHOM JIESTEIbHOCTH TEXHOJIOTHYECKON U
COLMANIbHON HAIPaBICHHOCTH, CIMOCOOHOCTh WHHUIUHPOBATD,
[UIAHUPOBATh W CAMOCTOSTEIBHO  BBIMOJHITH  TaKyko
e TEIbHOCTD;

- HHTEpeC K pasauyHbiM cdepam npodeCCHOHATBHON
e TEIbHOCTH,

OByianenne YHHBEPCAJIBLHBIMHA
MO3HABATEJILHBIMH AefiCTBUSIMM:

a) 0a30BbI€ JIOTHYECKHE IeHiCTBUS:

- CaMOCTOATEIbHO (OPMYIHUPOBATH U  AKTyalM3MPOBAThH
po0biieMy, pacCMaTPUBAThH €€ BCECTOPOHHE;

- yCTaHABJIMBATb CYNICCTBEHHBIN PU3HAK MM OCHOBAHHSI IS
CpaBHEHWUSI, KJIacCU(PUKAIIIH U 0000IICHIS;

- ONpENeNATh LEIH JCATEIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPHH UX JTOCTHKCHHUS;

- BBISIBIITH ~ 3aKOHOMEPHOCTH W
[pacCMaTpUBAEMBbIX SIBIICHUSX;

Y4eOHBbIMU

NIPOTUBOPEUUS B

- BHOCUTb KOPPEKTHUBBI B JICSITENBHOCTb, OIICHUBATH
COOTBETCTBHUE  pPE3yJIbTATOB  II€JIAM, OIEHHUBAaThb  PHUCKHU
IMOCICACTBHUM ACATCIHHOCTH;

- pa3BUBAaTh KpPEAaTMBHOE MBIIUJIEHUE T[IpU  PELIEHUHU

PKU3HCHHBIX np06neM

0) 0a30BbIE HCCIIE0BATEIbCKHE AEHCTBUS:

BJIAACTh HAaBbIKaMH y‘le6HO-I/ICCH€IIOBaT€HLCKOI7[ u HpOCKTHOﬁ
HCATCIbHOCTH, HABbIKAaMU PA3pCHICHUS HpOGJ’IeM;

- BBISABIISITH MNPUYNHHO-CJICACTBCHHBIC CBA3HU u
AKTYaJIM3UPOBATh 3aJayy, BBIJIBUIATh T'HMIIOTE3Y €€ PELICHHUS,

- BIIAJICTh CHCTEMOM XMMHUUYECKUX 3HAHUH, KOTOpPas BKJIIOYAET: OCHOBOIIOJIATAIOIINE OHATHS
(XMMHIYECKHH DIIEMEHT, aTOM, DJICKTPOHHAs 000JI0YKa aTOMA, S-, p-, d-3JIEKTPOHHBIC OPOHUTAIH
aTOMOB, HWOH, MOJEKYJla, BaJEHTHOCTh, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCICHUS,
XMMHYECKas CBsS3b, MOJIb, MOJSIDHAs Macca, MOJSPHBIH OO0BEM, YTTEPOIHBIH CKEJET,
(yHKIMOHANbHAs TPYNNa, PaauKal, U30MEpHsl, H30MEPHhI, TOMOJOTHIECKUH PsiI,TOMOJIOTH,
YTJIEBOJOPOBI, KHUCIOPOA- W a30TCOJACPIKAIUE COCTUHEHHS, OHOJIOTMYECKH AKTHUBHBIC
BemecTBa  (YIVIEBOIBI, JKUPBI, OCJIKH), MOHOMEp, TONUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPDHBIE COCMHEHUS, KPHUCTAUIMUECKass peIIeTKa, THMBl XUMHYECKUX
peaxiuii (OKUCINTENTFHO-BOCCTAHOBUTEIIBHBIE, 3K30-1 SHIOTEPMUUECKUE, PEaKIIMHd HOHHOTO
oOMEeHa), pacTBOp, OHJEKTPOJIUTHI, HEINEKTPOJIUTHI, 3JIEKTPOIUTHYECKAsl JUCCOLUAIUS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON peaKiuu, XMMUYECKOe paBHOBECHE),
TEOPHH U 3aKOHBI (TEOPHS XMMHUIECKOTO CTPOeHHs opranndeckux emiects A.M. ByTneposa,
TEOpHs INEKTPOIIMTHIECKON UCCOIMANN, Ieproandeckuii 3akoH [I.11. MenneneeBa, 3aKk0H
COXpaHEHMs] MacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3BIK XUMHH, (paKTOJIOTHUECKHE
CBEJICHHSI O CBOWCTBaX, COCTaBE, IOJyYEHHH M OE30MAaCHOM HCIIOJIb30BAaHWM BasKHEHUIINX
HEOPraHUYECKUX M OPTaHNYECKHUX BEIIECTB B OBITY M MPAKTHYECKOH JIESITEIEHOCTH YETIOBEKa,;
- YMETh BBISBIIATH XapPaKTEPHbIE NPU3HAKU U B3aUMOCBS3b U3YUEHHBIX TOHSATHHA, IPUMEHSITh
COOTBETCTBYIOIIME MOHATHS TPH OIMCAHUHM CTPOCHHS W CBOMCTB HEOPTraHMYECKUX U
OpPraHMYECKUX BEIIECTB M WX MPEBPAILICHHH; BBISBIATH B3aNMOCBI3b XUMHUYECKUX 3HAHUH C
MTOHATHUSAMH U TIPEJICTABICHUSIMHA APYTHX €CTECTBEHHOHAYYHBIX ITPEMETOB;

- YMETh HCIIOJNb30BaTh HAUMEHOBAHHA XMMHYECKHUX COCIHMHEHUH MEXIYHapOJHOTO COI03a
TEOPETUYECKON W TNPUKIAJHOW XMUMHHM W TPHBHAJIbHBIC HAa3BaHWA BAXKHEHIINX BEIIECTB
(aTHmIeH, anleTHiIeH, TIUIEPHH, (GeHo, (opMalbAETH I, YKCyCHas! KUCIIOTa, TIUIINH, YTapHbIA
ra3, yTJIEKHCIIBIA Ta3, aMMHAaK, TalleHas M3BECTb, HETaIleHas M3BECTh, MHUTHEBAasl COAA H
JIpYTUX), COCTABIATH (OPMYJIBI HEOPTaHWYECKHX W OPTaHMYECKHUX BEUIECTB, YPaBHEHUS
XUMHWYECKUX PEaKIHil, OOBACHATh MX CMBICH; MOITBEPXKAATh XapaKTEPHBIE XUMHUYECKUE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH OKCHEPUMEHTAMHU U 3alUCAMH ypaBHEHUU
XUMHMYECKHUX peaKIHii;

- YyMETb YCTaHABIUBATh INPUHAAIECKHOCTb HM3yUYEHHBIX HEOPTaHHMUECKUX U OPraHUYECKHX
BELIECTB K ONpPENENEeHHBIM KJIacCaM U IPyINaM COE€AMHEHUH, XapaKTepu30BaTh UX COCTAaB U
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HAXOJHWTh  apryMeHThl  JJIs  JOKa3aTelnbCTBa  CBOUX
YTBEPIKICHHH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHHS;

- aHAIM3MPOBATh TMOJyYCHHBIC B XOJC PCIICHHS 3aIaud
[pe3yNbTAThI, KPUTHYCCKH OICHUBATh WX J[OCTOBEPHOCTD,
MPOTHO3MPOBATH N3MCHECHHUE B HOBBIX YCIIOBUSIX;

- yMeTh TMEPCHOCHTh 3HAHHWS B IO3HABATCIILHYIO
MPaKTUYIECKYIO 00JIACTH KHU3HEACSITCIBHOCTH;

- yMETh HHTCTPHPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
o0acTei;

- BBLABUTaTh HOBBIC WJICH, MPEJIAraTh OPUIHHAIBHBIC
MOXOIbI U PELICHUSI;

- CIHOCOOHOCTH HMX WCIIOJB30BAaHHA B II03HABATEILHOM
COLMAJILHOM PAKTHKE

u

Ba)KHEHIIME CBOMCTBA; OMPEACTATh BHUIBl XMMHUYECKHX CBs3ell (KOBaJIeHTHas, HOHHAaS,
METAIMYECKasi,  BOJAOPOXIHAs),  THOBl  KPUCTAJUIMYECKHX  PEIICTOK  BEIIECTB;
KJIacCU(PUIIMPOBATh XUMHYECKUE PEaKLIny;

- chopMHpOBATH MPEACTABICHUSA: O XHMHUYECKOH COCTABIIONICH €CTECTBEHHOHAYYHON
KapTHUHBI MUPA, POJIN XUMHUH B ITO3HAHWUU SIBICHUH MPUPOABI, B (OPMUPOBAHUN MBIIUICHAS U
KyJIBTYpBl JHYHOCTH, €€ (PyHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOAMMOHN I PEILICHUS
MIPAaKTHYECKHUX 33/1a4 M SKOJOTHUECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO M
TIPUPOJHOI cpere;

- YMEThb NIPOBOIUTH pacdeTsl IO XUMHYECKUM (OpMyJiaM M YPAaBHEHUSIM XHMHUYECKHX
peaKum?I C HCIIOJIb30BAaHUCM (1)I/I3I/I'~IGCKI/IX BCIIMYMH, XapaKTCPU3YIOMIUX BEIIECTBA C
KOJIMYECTBECHHON CTOPOHBI: Macchl, 00beMa (HOpPMAaJbHBIC YCIIOBHS) Ta30B, KOJIUYECTBA
BCHICCTBA; UCIOJIB30BATH CUCTEMHBIC XUMUYCCKUC 3HAHUA U MPUHATUA peﬂleHI/Iﬁ B
KOHKPETHBIX )KH3HEHHBIX CUTYAIMsX, CBA3aHHBIX C BELIECTBAMHU U HX IPUMEHEHHUEM.

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(hOpMHPOBAaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPAa3BUTHSA HAayKH U OOIIECTBEHHOHN
MPaKTHKH, OCHOBAaHHOT'O Ha Jianore KyJIBTYD,
CIIOCOOCTBYIOILIETO OCO3HaHMIO CBOETO MecTa B
MOJNKYIbTYPHOM MHPE;

- COBEPLICHCTBOBAHUE SI3bIKOBOM U YMUTATEJILCKOW KYJIbTYPBI
KaK CpeJACTBa B3aMMOJCHCTBHA MEXIY JIIOABMU M IMO3HAHUSA
MUpa;

- OCO3HAHUE LEHHOCTH HAyYHOH AEATEIILHOCTH, TOTOBHOCTH
OCYILECTBIISATh IPOEKTHYIO U HCCIIEJOBATENBCKYIOAEATENIBHOCTH
WHINBUAYAIBHO U B IPYIIIE;

Ogiasenne YHHBepPCaJIbHBIMHU y4eOHBIMH
MO3HABATEJIHLHBIMH AeHCTBUAMU:

B) padora ¢ undopmanueii:

- BIaJe€Th HAaBBIKAMH  TOJNy4YeHHs uHpopmMammu U3
VMCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSITENBHO OCYILECTBIISATH,
MOWCK, AaHaJIW3, CHCTEMAaTH3alHil0 W  WHTEPIPETALNIO

MH(GOpMaLMK Pa3IMIHBIX BUAOB U (OPM IPEICTABICHHUS;

- co3laBaThb TEKCTHl B pa3lIMUHBIX (opmarax ¢ y4yeToM
Ha3zHaueHUs WHOOpMAIMM W IEJIEBOM ayAWTOPHH, BBIOHpas
ONTUMANTBEHYIO (POPMY IPEACTABICHIUS U BU3yaIH3aIINH;

- OIICHMBATh JOCTOBEPHOCTH, JIETUTUMHOCTH MH(POPMAITIH, €€
COOTBETCTBUE IIPABOBBIM U MOPAIbHO-3TUYECKUM

HOpMaM;

- HCIIOJIb30BaTh CpencTBa WH(POPMAIMOHHBIX u

- yMeTb IUIAHUPOBAaTh W  BBHIIOJMHATH XHMHYECKHH OSKCIEPUMEHT (IPEBpAILCHHUS
OpraHMYECKUX BEIECTB IIPM HArpeBaHMH, IOMY4YCHHE OSTHJICHA M H3yYeHHE ero CBOMCTB,
KaueCTBEHHbIE PEAaKIIMHU Ha aJIbJCTUIbI, KpaxMall, yKCYCHYIO KHCIIOTY; IeHaTypauus OeIKOB IpH
HArpeBaHUH, LBETHBIC PEaKIMH OCJIKOB; MPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OIpEeelsTh)
CpeIy BOIHBIX PaCTBOPOB, KAaUE€CTBEHHBIEC PEAKIIMU HA CyNIb(daT-, KapOOHAT- U XJIOPUA-aHHOHBHI,
Ha KaTMOH aMMOHUS, pellaTh SKCIEepUMEHTaJbHbIE 3ajaud Ho TemaM "Metamnsl" u
"Hemetaiel") B COOTBETCTBUH C INpaBWJIAMM TEXHHKH O€30IACHOCTH MPH OOpameHuu c
BEIIECTBAMH U JIaDOpaTOPHBIM OOOPYAOBaHMEM; NPEICTABIATh PE3yJIbTAThl XUMHYECKOTO
PKCIIeprMeHTa B (popMme 3amicu ypaBHEHHH COOTBETCTBYIOIIMX peakuuil W (GopMyIHpOBaTh
BEIBOJIBI HA OCHOBE 3THX PE3YJIbTAaTOB;

- YMETh aHaAIM3MPOBaTh XUMHYECKYI0 MH(OpMaNWIio, MOJTy4aeMyl0 W3 Pa3HbIX HMCTOYHHUKOB
(cpencTB MaccoBoit nHpopManny, cetb VIHTEpHET U Apyrue);

- BJIAJECThb OCHOBHBIMH METOJAMH HAyYHOrO MO3HAHUS BEIIECTB M XMMUYECKHX SIBICHUH
(HaOmI0IcHIE, U3MEPEHNE, SKCIIEPUMEHT, MOJISITUPOBAHHE);

[YMETh IIPOBOJUTH PACUEThI 10 XUMUYECKUM (popMysiaM M ypaBHEHUSIM XUMHUUECKUX PEaKIni C
MCTIOTb30BaHNEM (DH3WYECKUX BEIWYMH, XapaKTEepH3YIOMIMX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIOBHUS) Ta30B, KOJMYECTBA BEIIECTBA; NCIIOIb30BAaTH)
CHCTEMHBIC XHMHWYECKHE 3HAHWS IS TPHUHATHS pPEIIeHHH B KOHKPETHBIX JKM3HEHHBIX
CUTYaIllMsX, CBA3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHUEM




KOMMYHHUKAIMOHHBIX TEXHOJIOTHH B PEIICHUM KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX ¥ OPTaHU3aLHOHHBIX 33124 C COOII0ICHHEM
TpeOOBaHMII SPrOHOMHUKH, TEXHHKH O€30MacCHOCTH, T'HTHCHBI,
pecypcocOepexeHns, NMPaBOBBIX M OSTHYECKHX HOPM, HOPM
mH(OpMaLMOHHOH Oe30macHoCTH;

BIIAJICTh HaBBIKAMH pAaclO3HABAaHMS W 3aIIUTHl HH(pOpMAIHH,
MHMOPMAIMOHHON 6€30IIaCHOCTH JIMYHOCTH;

OK 04.

D dexTnBHO
B3alMOJIEIICTBOBATh
1 paboTath B
KOJUICKTHBE U
KOMaHJ1e

OBilafiecHHe  YHHBEPCAJbHBIMH  KOMMYHMKATHBHBIMH
AeiiCTBUAMM:

0) coBMecTHAsI 1eATEJIbHOCTD:

- [NOHMMATb W HUCIIOJb30BATH MNPEUMYIIECCTBA KOMAHIHOMU U
WMHINBHIYalIbHOM paboThI;

- IIPUHAMATH eI COBMECTHOM JEATEIbHOCTH,
OpraHu30BbBIBATE M  KOOPAUHUPOBaTb JCHCTBUS IO €€
IMOCTUKEHUIO: COCTABJIATH IIIAH JCHCTBUM, pacupelnessTh
[pOJIM C y4eTOM MHEHHH YYaCTHHUKOB OOCYXJIaThb pe3YJIbTaThl
COBMECTHOI paboThI;
- KOOPAWHHUPOBATH U BBHIIOIHATH PaOOTY B yCIOBHUSX PEALHOTO,
BUPTYQJILHOTO I KOMOWHHPOBAaHHOT'O B3aMMOICHCTBHS;
- OCYLIECTBIIATH MO3MTUBHOE CTPATErMYEeCKOE IMOBEACHUE B
[Pa3IMYHBIX CUTYalUsX, IPOSIBISTE TBOPUYECTBO M BOOOpasKeHHE,
OBITH MHUIINATHBHBIM

Osaanenne YHHBEPCAJLHBIMH peryJIiTHBHBIMHU
meCTBUSIMHU:

T) MpUHATHE cedsl M IPYTUX JIOTei:
- OPUHMMATb MOTHUBBI M AapryMEHThl JpPYIMX JIIOJEH IIpH
AHAITN3E PEe3yIbTATOB e TEILHOCTH;

- MpU3HaBaThb CBOE TMPaBO M TMpaBO JPYrux JrOAEH Ha
OIINOKH;

- pa3BHBaThH CIIOCOOHOCTH IMOHUMATh MHP C TMO3HIMH JIPYTOroQ

-YMETh IUTAHUPOBATH U BHINOIHATH XUMUYECKUH SKCIIEPUMEHT (IIPEBPAICHNS OPTaHUYECKIX
BEIIECTB NPW HArpeBaHUM, IOJyYCHHE JTHICHAa M M3yUCHHE €r0 CBOMCTB, KAUYECTBEHHBIC
[peaKkIuy Ha aNbJETHIbI, KpaxMall, YKCYCHYIO KHCIIOTY; J€HaTypauus OenKoB MpH
HarpeBaHWM, [IBETHbIE pEakIHUu OEJIKOB; NPOBOMUTH pEaKIUH HOHHOTO OOMEHa,
OIIPEAEIIATh Cpelly BOJIHBIX PacCTBOPOB, Ka4eCTBEHHBIC peakUuH Ha Cyibdar-, kKapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHHS;, pEeLIaTh JKCIEpUMEHTAlbHBIE 3aJaud IO TeMaM
"Metamel" u "Hemeranssl") B COOTBETCTBUH C NpaBUIAMHM TE€XHUKU O€30MACHOCTH IPU
OOpaIllCHNN C BEIIECTBaMHU U J1aOOPATOPHBIM 00OpPYIOBAHHEM; NMPEACTABIATH PE3yIbTATHI
XMMHYECKOTO SKCIIEpHMEHTa B (popMme 3amicu ypaBHEHHH COOTBETCTBYIOIIMX pPEakIHUH U
(hOopMyJIMPOBATH BHIBOABI HA OCHOBE 3THX PE3yJIbTATOB

|YCJIOBCKaA,




OK 07. B 00/1acTH 3K0/10rH4€CKOT0 BOCIIMTAHMS: - copMHpOBaTh NPEICTABICHHUS: O XHMHUYECKOH COCTABISIOIIEH €CTECTBCHHOHAYYHOU
CopneiicTBoBaTh - ¢hOpPMHPOBAHHOCTH SKOJIOTUIECKON KYJIBTYPBI, IOHUMAHUE [Kap THHBI MHPA, POJIM XMMHUH B TIO3HAHUH SBJICHHI MPHPOIBI, B (HOPMUPOBAHIH MBIIITEHAS 1
COXPaHEHHIO BIMSHUA  CONMATBLHO-3KOHOMUYCCKUX  TPOLECCCOB  HA kynpTyphl TMYHOCTH, €€ (YHKIHOHATLHOH TIPaMOTHOCTH, HEOOXOAUMOW IS peIICHUs
OKpYyKaromeh COCTOSHUC NPUPOAHON 1 COLHATBHOM  CPEBL, OCOSHAHMC lryayryyeckux 3a1a4 M 9KOJOTHYECKH 0G0CHOBAHHOTO OTHONIEHHS K CBOEMY 3I0pPOBBIO U
cpexpl, ro0aNbHOTO  XapakTepa  JKOJOTHYECKHX  IpoOiem; NPHPOJIHOI cpesie;
pecypcocOepesker | MIaHNPOBAHNE 1 OCYIECTBICHHE JAeHCTBUIL B OKPYKAIOWEH || yyiery, cobmonaTh NpaBiiIa SKONOTHYECKH LeNecO00pa3HOTo OBECHHA B GbITY U TPYI0BOil
HIO, MPUMCHSATH CpCAC Ha OCHOBC 3HaHWA LCICH YCTOMMHBOIO DPasBUTHA |heqrenppocTy B HEMAX COXpAHEHHs CBOETO 370POBhS M OKPY:KAIOMIei MPUPOIHOH CpeIb;
3HAHHS 00 HCNIOBEUECTRA, . . [yYUTBIBATH OMACHOCTH BO3JEICTBHS Ha KUBbIE OPraHU3MBI OIIPE/IeIEHHBIX BELIECTB, IOHAMAs
M3MCHCHUH dKTHBHOC  HCIPIATHE  ACHCTBHH,  MPHHOCAIINX — BPCI lonipicnn mokasatens mpeieIbHOMN A0y CTUMOM KOHIEHTPAUH
KIIUMaTa, OKpYKAIOIIEH CPETIE;
TIPMHIIAITBL - YMEHHE NPOTHO3MPOBATh HEGIArONPUATHBIE SKOJIOTUIECKUE
OepEKIMBOTO TIOCTIEICTBHS TIPENPUHUMAEMBIX JEHCTBHI, IPENIOTBPAINAT
TIPOM3BOJICTBA, ¥X;
3¢ deKTHBHO - paclIMpeHHMe OMbITa JESTENLHOCTH  OKOJOTHYECKOH
JIeiCTBOBATh B HaIlpaBJIEHHOCTH;
YpE3BBIYANHBIX OBJIaJIEHUE HABBIKAMH Y4€OHO-HCCIIEI0BATENBCKOM, TPOEKTHOM
CHTyaumsx ¥ COLMANIBHOM JIEATENBHOCTH;
Monyns 1 I'paxxgaHcko-aTpHOTHYECKOE

[IpakTuueckas peausalus HeM 1 3a71a4 BOCTIUTaHUS Ha Mony:s 2 [TpodeccroHanbHO-0OpUEHTHPYIOLIEE (Pa3BUTHE Kapbephl)

y4eOHBIX 3aHATHAX OCYIIECTBIISIETCS B paMKax Mopnyins 3 DKosornyeckoe

CJIeTYIOIIMX HAMpPaBJIeHHH BOCIMTATENLHOMH paboThI Moy 4 ClIOpTHBHOE 1 310pOBbECOEPETAIONIEE

006pa30BaTENHLHOTO YUPEKIACHUS Monyis 5 CTynendeckoe camoynpasienie Momyib 6 KynbTypHO-TBOpUECKOE

Moyib 7 BusHec-opreHTHpYIOLIEE (MOJIOIEKHOE MPEAPUHAMATEIBCTEO)

! Yka3pIBalOTCA TMYHOCTHBIE U MeTanpeaMeTHble pesynbTaTsl u3 ®IOC COO (B nocneaneii pegakuuu ot 12.08.2022) B otriaroisHoit Gpopme, hopMUpyeMble 0011e06pa30BaTeNbHOM
JTUCIHATIIMHOMN
2 JlucuunnunapHsie (IIpeMETHBIE) PE3YJIBTATHI YKA3bIBAIOTCSA B COOTBETCTBUH ¢ uX nepeunem Bo ®I'OC COO (s nocneaneii penakiuu ot 12.08.2022)



2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJBHOMN JUCIUIIJINHBI
O4.10 Xumust

2.1 O0beM TUCHUILINHBI U BUABI Y4eOHOI padoThI

Bup yueOHoii padoThl O0bem B
yacax

O0bem o0pa3oBaTe/IbLHOM NPOrPaMMbI 80
JAMCIUILIHHBI
OcHoOBHoOE co/iep:KaHue 8
BT. 4.:
TEOPETHIECKOE 0OyUEHHE 48
NPaKTHYECKHE 3aHITUS 9
71a00paTOpHbIE 3aHATUS 21
IIpodeccuoHaIbHO-OPMEHTHPOBAHHOE CO/IEPKAHUE 6
(comepxaHue MPUKJIATHOTO MOYJIA)
UIT 2
IIpome:kyTouHasi arTecTanus B popme
augdepenunpoBanHoro 3a4éra Bo 2 cemectpe




2.2. TemaTudyeckuii JIaH U coaep:xkanue y4eoHoi gucununanubl O1.10 Xumus

HaumenoBanue
pa3/iesioB U TEM

Copep:xaHue y4edOHOTro MaTepHuaJia, JabopaTopHble H MPaAKTHYECKHe PadoThl, CAMOCTONATEIbHAsS padoTa
o0y4arommxcst

OoBeM
4acoB

®opmupyemble
OK, IIK, peasm3yembie
MoAyJIu padoyei
MPOrpaMMbl BOCIIHTAHUS

11 cemectp

78

OBIIIASA 1 HEOPTAHUYECKAS XUMUA

46

Pa3gen 1. OcHOBBI CTPOEHHUSI BellecTBA

12

Tema 1.1.
Teopernyeckue
OCHOBbI XUMMH.

Coaep:xkanue y4eOHOro MaTepuajia

12

Beenenue. [loBTopeHue mKoJLHOI0 Kypca XMuMHHU
HaywHbIe METOIBI TO3HAHMS BELIECTB U XUMHUYECKUX SABICHUH. POJb SKCTIEpUMEHTa U TEOPUH B XUMHH.
MOJICJ'II/IpOBaHl/Ie XUMHUYECKHUX MIPOLECCCOB

OK 01.
Moayasl

Ilepuoanuecknii 3axoH /.. MenaeJieeBa.

Xumudueckuil aneMeHT. AtoMm. Smpo aroma, W30TOMBI. DJICKTPOHHAS 000J0YKa. DHEPreTHYCCKHe
YPOBHH, MMOAYPOBHH. ATOMHBIE oOpOHTaiH, S-, p-, 0- ameMeHThl. OCOOGEHHOCTH paclpeneieHus
JJIEKTPOHOB M0 OPOUTANISAM B aTOMax 3JIEMEHTOB IIEPBBIX YETHIPEX MEPHOIOB. DINEKTPOHHAS
KOH(UTypaLus aTOMOB.

Ilepronndeckuii 3akoH u Ileprognyeckas cucrema xumudeckux emMenTos I.M1. MenneneeBa. CBs3b
nepruoAndecKkoro 3akoHa u llepuomuueckoil cuctembl XxuMuueckux snemeHtoB J[.J. Menzneneesa c
COBPEMEHHON TeOopHell CTPOEHHS AaTOMOB

JladopaTopHasi padora Nel «MoaeaupoBanue nocrpoernusi Ilepuoauyeckoii cucremMbl (TadaUIIbI)
3J1eMEHTOBY

5-6

Ctpoenne aToma u nepuoanyeckuii 3axon JI.1. MeHnneJeeBa.

Crpoenne sapa aToMa. DISKTPOHHOE CTpOCHHE aroMa. M3oTomel. PagnoakTHBHEINA pacnag U sIepHBIC
peaxiyy. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHUYECKHX IJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX
U CIIOXHBIX BEIIECTB TI0 TPYIIaM M IepruogaM. 3HAYeHUE TIEPHOTUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.
Ortkpeitue .. MenneneeBbim [lepuonndeckoro 3akona. [lepuonuueckuii 3akon B popmynuposke J1.1.
Menzeneesa. [lepuoandeckas TabiauIia XUMHUUECKHX JIEMEHTOB — rpaduueckoe 0TOOpaKeHue
MIePUOINIECKOro 3aKkoHa. CTPYKTypa MepUOINISCKON TaOIHIIbI: TIEpHUObI (MaJibie W OOJBIIHE), TPYIIIBI
(rmaBHas 1 MOOOYHAS).

7-8

KoBasnenTHasi xuMu4ecKkasi cBsi3b. MoHHAsSI XHUMHYeCKasi CBA3D

SHGKTPOOTPI/IHaTCJ'II)HOCTB. KoBanenTusie NOJIApHass W HCHOJISIpHAs CBA3H. KpaTHOCTI) KOBaJICHTHOM
CBs3MU. MOJ'ICKyJ'IHpHLIC 1 aTOMHBIC KPHUCTAJUIMYCCKUE PCIICTKH. CBolicTBa BCHICCTB C MOJICKYJISIDPHBIMU U
ATOMHBIMU KPUCTAJUIMUCCKUMU PCHICTKAMU. KJ'IaCCI/I(I)I/IKaIII/Iﬂ HWOHOB: MO COCTaBy, 3HAKy 3apsjia,
HaJIMYHUIO FI/IHpaTHOﬁ 00010uku. MoHHEIE KPUCTAIIIIMYECKUE PCHICTKU. CBoiicTBa B€IICCTB C MOHHBIM

THUIIOM KpI/ICTaHHI/I‘IGCKOﬁ PEUICTKU.

OK 01. OK 02.
Moayabl

10




9-10

MeTtajuinyeckasi CBA3b. AFpeFaTHbIe COCTOsIHUA BEIIECTB U BOAOPOAHAA CBA3b.

Metannmaeckas KpUCTAJUIMIECKasA PEIICTKAa W METAIIINYECKAsA XUMHUYECKasA CBI3b. du3nueckne CBOMCTBA
MCTAJUIOB. TBep,uoe, KUOKOC U ra3006pa3Hoe COCTOSAAHHUA BCUICCTB. Hepexoa BCLICCTBA U3 OJHOI'O arperatHoro
COCTOSAHHMA B IPYyroc. Bo;[opozmaﬂ CBs13b. THUIIBI KPUCTAJITIMYCCKUX peIHéTOK.

JladopaTopHasi paGora Ne2 MojenupoBaHue pa3jHYHbIX TUIIOB KPUCTAUINYECKUX PELIETOK U ONMCAHNE
HUX CBOJWCTB.

11-12

JucnepcHble CHCTEMBI.

[onsatue o aucnepcHoi cucteme. JucmepcHas dasza u aucnepcuonHas cpena. KiaccubukarusiucnepcHbIx
cucteMm. [Tonsarue o KOJIJIOMJHBIX CUCTEMAX. 3Ha‘leHI/Ie JUCTICPCHBIX CUCTCM.

JlabopaTopHas padora Ne3 «IIpuroroBiieHue cycneH3un KapooHaTa KaJabliis B BoJe.

JladopatopHasi pabora Ned4 «IlomrydyeHue 3My/ibcHM MOTOPHOro Macja. O3HakomJ/eHHe €O
CBOMCTBAMM ANCIEPCHBIX CHCTEM).

Pa3gen 2. PacTBopbI

Tema 1.2.

Bonaa.
PacTBOpHI.
DJleKTpoJINTHYEe
ckast
JAUCCOUMANMS.

Conep:xanue

y4eOHOro MaTepuaJa

13-14

Boaa. PacTBopsbl. PacTBopenue.

PactBOpeHue kak GuU3MKO-XUMIUYCSCKH mporece. PactBopbl. CIocOOBI MPUTOTOBIICHHS PACTBOPOB.
PactBopumocts. Bona kak pactBoputenb. PacTBopumocts BemiecTB. HachllieHHbIE, HEHACHIIICHHBIE,
NIEPECHIIICHHBIE PACTBOPBI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, >KUIKOCTEM M TBEPIBIX BELIECTB OT
Pa3IHYIHBIX (PAKTOPOB.

15-16

MaccoBasi 10151 pACTBOPEHHOI'0 BeLIeCTBA.

Pacuértel mo ypaBHEHMSIM XUMMUYECKHX pEakLUUd, B TOM 4YMCIE TEPMOXUMHUYECKHE DACUETHI, pacuérbl C
UCIIONIb30BaHHEM IIOHATHUSI «MaccoBasi JIOJsl BellecTBay. MaccoBasi 101 pacTBOPEHHOTo BeriecTsa. CMbICIT
MOKas3aress MPENeNbHO JOIyCTUMOM KOHLEHTPAlMM W €ro HCIONB30BaHUE B OLEHKE DKOJOTMYECKON
Oe3onacHocTy. [IpaBuia 3KOIOTMUYECKU LENecOO0pa3HOro MOBEACHUS B OBITY U TPYIOBOH JESATEIBHOCTH B
LENSIX COXPAHEHUsI CBOETO 370POBbsl U OKPYXKAIOIIECH PUPOIHOM Cpelbl; ONIACHOCTh BO3JIEUCTBUS Ha JKUBBIE
OpPraHU3MBl ONpEAEICHHBIX BEIIECTB. PellleHHe NPAaKTHKO- OPHUEHTHPOBAHHBIX PACUETHBIX 3aJaHUH Ha
PacTBOPBI, UCIIOIb3YeMbIe B OBITOBOW M MPOM3BOJICTBEHHOH JICSITEIFHOCTH YEIOBEKa

IpakTnyeckas padora. Nel «IIpuroroB/ieHue pacTBoOpa 3aIaHHON KOHIEHTPALUM».

17-18

DJIEKTPOJIMTHYECKAS TUCCONUAUS

ONEeKTPOIUTHl U  HEIIEKTPOIUTHIDIEKTPOIUTHYECKAs Jucconyanus. MeXaHU3Mbl 3NEKTPOIUTHYECKOH
JUCCOLMAIMU JUIsl BELIECTB C pAJVIMYHBIMU TUINAMM XMMMUYECKON cBs3u. luaparupoBaHHbIE U
HEeTHUApaTHPOBaHHBIE NOHBL. CTENEeHb 3JEKTPOIUTHIECKON aucconnanuy. CHIbHBIE W ClIa0ble AIIEKTPONIUTHL.
KucnoTsl, OCHOBaHUS U COJIU KaK 3JIEKTPOJIMTHIL.

IpakTnueckas padora Ne2 «PacTBOpbI. DJIEKTPOJHTHYECKAS JHCCONMALMSI.

OK 01; OK 02; OK 04
Monyas 2

Paznen 3. CTpoenue u cBOHCTBA HEOPTraHUYECKUX BeIleCTB

Coaep:xanue

y4e0HOro MmaTepuaJa

11




Tema 1.3.
Knaccudukanus
HEOPraHu4ecKux
COeTUHEHMH.

19-20

Oxcuapl 1 ux coiictBa. OCHOBaHMS M X CBOliCcTBA.

Comeobpasytomue W HecojeoOpasyromue oxcuisl. OcCHOBHBIE, aM(OTEpHBIE W KHCIOTHBIE OKCHIBI.
3aBUCHMOCTh XapaKTepa OKCHJA OT CTENEHU OKUCIEHUS 00pa3yloIero ero Merauia. XUMHYECKUEe CBOMCTBa
oxcuoB. [Toiayuenue okcnmoB. OCHOBaHUS KaK AJICKTPOJIMTHI, HX KIaCCU(PHKAIMS MO Pa3IMYHBIM IPU3HAKAM.
XMMHYECKHe CBOWCTBAa OCHOBAHUI1 B CBETE TEOPHUHU DJIEKTPOJUTHIECKON IMCCOLMAIINY.

JlaGopatopnas pabGora NeS «HMcnblTaHue pacTBOPOB Inejodeii mHAMKaTopamu. B3ammopgeiicTBue
mea04eii ¢ conamu. PasjioxkeHnne HepacTBOPUMBIX OCHOBAHMID).

21-22

Kucaotsl 1 ux coiictBa. Cosiu u X cBoiicTBA.

KucaoThI Kak 3JCKTPOIUTHI, HX KIACCH(PHUKAINS 10 PA3TUIHBIM MMPH3HAKAM. XUMITYECKUE CBOHCTBA KHCIIOT B
CBETE TEOPUH IIIEKTPOIUTHIECKON mucconranuil. OcoOeHHOCTH B3aNMOACHCTBI KOHIIEHTPUPOBAHHOM CEPHOI
1 a30THOM KHUCHOT ¢ MeTaisiaMu. OCHOBHBIE CIOCOOBI MOMy4YeHHs] KUCIOTh. Conn Kak 3JeKTpoiauThl. Conu
CpeaHHe, KUCIbIe M OCHOBHBIE. XMMHUYECKH CBOHCTBA COJIEH B CBETE TEOPHUHU MEKTPOIUTHUECKOH TUCCOITALINH.
Cnoco0bl mostydenust coiieid. McnbiTanue pacTBOPOB KUCIOT HHAWKATOpaMH. VcribITaHuEe pacTBOPOB IIENOUei
HMHAMKATOpaMHU.

JladopatopHasi paGora Ne6 «McnbiTaHNe PACTBOPOB KMCJIOT HHAUKaTOopaMu. BzaumoaeiictBue KucJior ¢
MeTAJIAMH, C OKCH/IAMHU MeTAJIJIOB, C 0CHOBAHHMSIMH. € COJISIMM».

23-24

I'mapouns coeid.
I'mpponus coneil pa3auYHOro TMIA

JladopaTopHasi pa6ora Ne 7 «B3aumopaeiicTBue coJieii ¢ Mmerajiiamu. BzaumoseiicrBue coJieii apyrc
apyrom. I'maposu3 coseil pa3JMyHOro THIIAY.

25-26

I'eneTnyeckan cBsi3b MEXKIAY KJIACCAMH HCOPTaHHYCCKHX coeHHEHMH.

IIpakTnueckas padora Ne3 «'eHeTHUYecKasi CBSA3b MeKAY KJIACCAMU HEOPraHUYEeCKUX BeLEeCTBY.

OK 01; OK 02
Monyas 2

Pasznen 4. KuneTnuyeckue TEPMOAMHAMUIECCKHEC 3AKOHOMEPHOCTH MPOTCKAHUSA XUMHUYIECCKUX pealﬂmﬁ

Tema 1.4.
XuMHu4YecKHne
peakuuu

Conep:xanue

y'{eﬁﬂoro MartrepuaJia

27-28

Kuaccudukanuss XuMHYeCKHX peaKkuMid.

Peaknyn coenuHeHMs, pa3lioKEeHUs, 3aMmelieHus, oOmeHa. Kartamutuueckue peakiuu. OOpaTumbie H
HeoOpaTHUMbIe peakli. [ OMOTeHHbIe M TeTEPOTCHHBIE PEAKIMH. DK30TepPMUYECKHE M SHIOTEPMUYECKHE
peakimu. TermnoBod A3 eKT XuMUIecKuX peakimid. TepMoxuMudeckne ypaBHEHHUs

IpakTnyeckas padora Ned4 «PemeHne IKCIePUIMEHTAJIBHBIX 32124 110 TeMe KUCJIO0ThD».

29-30

CKOpOCTb XHMHYECKHUX peaKum“l. [lonsatue o CKOPOCTU XHUMHYCCKUX peaKunﬁ. SaBI/ICI/IMOCTI)CKopOCTI/I
XUMHYCCKUX peaKHI/Iﬁ OT PA3JIMYHBIX q)aKTOpOBZ IpUpoAbl pearupyrommnx BCHICCTB, NXKOHILICHTPAIIUH,
TEMIICPATYPbI, HOBECPXHOCTU COMPUKOCHOBCHUS U MCIIOJB30BAHMS KaTAJIN3aTOPOB

JlabopatopHasi padora Ne8 «Peakuus 3aMenieHUs1 MeIH KeJie30M B PacTBOpe MeJIHOI0 Kynopoca.
3aBHCUMOCTb CKOPOCTH PeaKklUM B3aMMO/AeiicTBUS COJISIHOM KUCJIOTHI € METAJIAMM OT NPHPOIbI,

KOHICHTPAIIMM BCIHECCTB H OT TEMIICPATYPhbD)>

OK 01; OK 04
Monyas 2

12




31-32

O0paTUMOCTh XMMHYECKHUX PeaKUii.
CKkopocThb peaknuu, €€ 3aBHCHMOCTh OT pa3nudHbIX (akropoB. OOpaTHMbIe peakIuu. XHUMHYECKOEe

paBHOBecue. DakTOphl, BIMSIOIIME Ha COCTOSIHUE XuMUYeckoro pasHoBecus. I[lpunnun Jle Ilartense. 1
OOpatuMbIe 1 HCOOpATHMBIC PeaKIMU. XUMUYCCKOES PABHOBECHE U CLIOCOOBI €T0 CMEIICHHSL.
JladopaTopHasi padora Ne9 «Xumuyeckoe paBHOBecHe H €ro cMelleHHe». 1
33-34 OKHCIUTELHO-BOCCTAHOBUTEIBHBIE PEAKI[UH. 1
Peaxrun, uayniie ¢ I3MEHESHHEM CTETICHH OKHCIICHHS.
JladopatopHasi padora Nel0 «Peakuun, ugyuiue ¢ odpazoBaHueM 0cajaka, raza wiu Boiabl.Peakuun B 1
pacTBOpax AIeKTPOJTUTAXY.
Heoprannmyeckasi XuMust 12
Pa3zpnen 5. Metanibl 1 HeMeTAJJIbI
Tema 2.5. Coaep:xanue y4eOHOro MaTepuasa 12
MeTanibl 1 35-36 Metaniabl. O01mue 1 XUMHYECKHE CBOIiCcTBa MeTaL10B. Coco0bI MOTy4YeHHsI MeTAJLIOB.
HeMeTaJJIbI XUMHUYECKUE CBOMCTBA METAIIIOB. DJIIEKTPOXUMUUECKUH sl HAIPSKEHUM METAIOB. MeTamioTepMus.
O6urme criocoOsI moMy4deHus: MeTawioB. [lousaTie o Metantyprum. [IupomMeTamTyprus, THAPOMETAILTYPIHs U 2
anekTpoMeTamurypruss. OcoOEHHOCTH CTPOCHHUS aTOMOBH KpHCTaInIOB. PU3nNdecKrue CBOMCTBA METALIOB.
Knaccudukarus MeTamuioB 1Mo pa3IUdHBIM IpHU3HAKAM.
37-38 JJ1eKTPOJIM3 PACIJIABOB M PACTBOPOB 3J1eKTPOJUTOB. 3aKOHBI 3J1eKTpoJu3a. [Ipon3BoacTBOATIOMUHMS. 1
Xumust u npon3BoAcTBO. [Ipon3BoncTBO amoMuHus. OXpaHa OKpYKaOIIeH Cpeabl
IpakTnyeckas padora NeS «PacuérHble 3aqa4u «JIeKTPOJIN3 PACTBOPOB U PACIIABOB 1
JIEKTPOJUTOBY. Pacu€Tel Macch BemecTBa WK 00bEMa Ta30B MO0 H3BECTHOMY KOJIMYECTBYBEIIECTBA, MAcCce
Wi 06bEMY OJHOIO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, PACYETHI MACCHI OK 01; OK 02; OK 04;
(0OBbEMa, KoIMueCcTBa BEIIECTBA) IIPOJYKTOB PEaKIIMH, €CIIH OJJHO U3 BEUIECTB UMEET IPUMECH. OK 07
39-40 CnaaBsl MeTa10B. Kemne3o. UyryH u crajb. 1 Monya1s 2
CruraBel MeTaJUIOB: Y€pHBIC U IIBETHEIC. UEpHas MeTamuryprus. [IpuMeHeHne U CBOICTBa CIIABOB.
JlabopaTopHasi paGora Nell «PacnosHaBaHue pya :KeJjie3ay.
JlaGopaTopHas paGora Nel2 «3akanka M oTmyck ctaju. O3HaKOMJIeHHE €O CTPYKTypaMHCeporo u 1
0es10ro yyryHa.
41-42 Koppo3sust MeTan10B. D1eKTPOXMMUYECKHI PSIi AKTHBHOCTH METAJLIIOB.
Koppo3ust meTamnoB: XuMHUYecKas M JIEKTPOXHMHUYECKas. 3aBHCHMOCTH CKOPOCTH KOPPO3WH OT YCIIOBHH 2

oKpyxatomiei cpenpl. Kimaccudukanusi KOppo3uu METauIOB 10 Pa3iuyHbIM Npu3HakaM. CrocoObl 3alIuThl
METAJUIOB OT KOPPO3HUH.
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43-44

Hemetannbl. Oco0eHHOCTH CTPOEHHS ATOMOB, CBOICTBA M IPUMeHEeHHE HEMETAJLJIOB.

Hemerannel. Ilonoxenue Hemeramnos B Ilepuoanyeckoil cucreMe XUMUYECKUX 3yeMeHToB J[.M.
MemnneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB. DH3MUYECKUE CBOMCTBA

HEMETAJUIOB. AJUIOTPONHS HEMETAIUIOB (Ha pUMepe KUCIopoa, cephl, hochopa u yrieposaa). XUMHICCKHE

CBOWCTBa BXHEWIIIMX HEMETAJUIOB (TaJIOTEHOB, CEpPHI, a30Ta, (hocdopa, yriaeposa HKPEeMHUS) U HX COSANHEHNH !
(OKCHIIOB, KHCIIOPOJCOIEPKAIINX KUCIIOT, BOJOPOIHBIX coequHeHHH ). [IpuMeHeHne BayKHEHIINX HEMETAIIOB U
WX COEJIMHEHHUH.
IIpakTuyeckas padora Ne6 «Ilosyyenue, cooupanme U pacrno3HaBaHHe ra3oBy. 1
45-46 Kontpoasnas padora Nel mo pasaenam «Heopranudeckoii u odmeii XuMmum»
O060011eHe ¥ TOBTOPEHUE MaTepuaia pasaena «MeTaibl 1 HEMETaJUIbIy. 1
JladopaTopnasi pa6oTa Nel3 «Peunrenne ykciepuMeHTANBHBIX 3272, 1
OPI'AHUYECKAS XUMUS 32
Pa3zgen 6. CTpoeHue U CBOICTBA OPraHMYecKHX BellecTB OK 02; OK 04;
Tema 6.1. Cojep:kaHue y4e6HOT0 MaTepHaIa 4 Moxy.n 1
Teoperuueckue | 47-48 IIpeamer opraHnyeckoil XuMHH. 1
OCHOBBI [Ipenmer opraHudeckol XMMHHK: € BOSHUKHOBEHUE, Pa3BUTHE W 3HAUCHHE B MOJYYCHUH HOBBIX BEIIECTB U
OpraHHYecKoii MarepuanoB. IlpuponHble, HCKYCCTBEHHbIE M CHHTETHMUECKHE OpraHumdeckue BemniectBa. CpaBHEHUE
XUMHM. OpTaHWYECKHX BEIICCTB ¢ HEOpraHWYeCKUMHU. HaydHbIe METOBI MO3HAHUS BEIISCTB U XUMHUYCCKUX SBICHUH.
Poms skcnepuMeHTa W TEOpUH B XMMHUHU. BameHTHOCT. XWMHYECKOe CTPOCHHE KaK IOPSIOK COCTMHEHUS
ATOMOB B MOJICKYJIbI IO BAJICHTHOCTH.
JladopaTopHas padora Nel4 «3roroBJjieHre MojieJieil MOJIEKYJI OPraHUYeCKUX BeleCTBY. 1
49-50 Teopusi cTpoeHuss opraHumvyeckux coeauHenmii A.M. Byrtuepopa. Kiaaccupukanmsi opraHuveckux
BeleCTB U XUMUYECKUX PeaKluil B OPraHu4ecKoil XUMUM.
[IpencraBnerne o KiaccH(UKAIMK OpPTaHWYCCKUX BellecTB. HOMEHKIaTypa OpraHHYECKHX COCIMHEHUI
(cucTemaTudeckas) ¥ TpUBHAIBHBIC HAa3BaHUS BAKHEHIINX MPEICTaBUTENCH KIIACCOB OPTraHWMYECKUX BEIICCTB.
OKcIepUMEHTa bHbIE METONBl H3YYCHHS BEIIECTB W WX TNPEBPAlICHUN: O3HAKOMIJICHHE C OOpas3maMu
OpraHMYeCKHUX BEIIECTB M MaTepHallaMH Ha MX OCHOBE, MOJCIHMPOBAHHE MOJCKYJ OPTaHHYEeCKHX BEHICCTB,
HAOJIOZICHUE W OINHCaHWe ICMOHCTPAIMOHHBIX OMBITOB IO IPEBPAIICHUIO OPTaHWYCCKUX BEHIECTB MpHU 2
HarpeBaHuu (TaBieHue, oOyriuBaHue U ropeHue). OCHOBHBIE MOJIOKEHHATEOPHH XMMHUYECKOTO CTPOCHUSI.
W3zomepust u m3oMepsl. XuMHU4ecKkue (HOPMYJIBI M MOJEIH MOJIEKYJ B OPraHMYECKOH XMMHH. XUMHYECKHE
peakuuu B opraHuueckoil xumun. Kiaccudukaiius BeIecTs M0 CTPOSHUIO YIIIEPOIHOIO CKeJIeTa U HAIUYUI0
GbyHKIMOHANBHBIX TpymiLl. ['oMosoru u romosorus. Hauananomenknatypsl [UPAC. Peakuuu npucoennHeHust
(TuapupoBaHUs, TaJOTCHUPOBAHUS,
THIPOTATIOTCHUPOBAHNA, THApATanny). Peakum oTIIeruieHns  (IeTHAPHPOBAHNS, JETHAPOTAIOTEHIPOBAHUS,
neruaparanyu). Peakiun 3amenenus. Peakium n3oMepusaiuu.
Tema 6.2. Conep:xkaHue yueGHOr0 MaTepuasa 10
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Yraesogopoasl
u ux
NPUPOAHbIE
HCTOYHHKH

51-52

Auikanbl. U30mepusi, HOMeHKJIaTypa, CBOMCTBA, IPUMEHEHHe.
AJIKaHBI: TOMOJIOTHYECKHH PsiJ], H30MEpHs 1 HOMCHKIIATypa aJIkaHOB. XMMHUYECKHE CBOMCTBA aJIKaHOB (METaHa,
3TaHa): TOPEHNUE, 3aMELICHNUE, PA3I0KeHNE, IeTHAPUpOBaHIe. [I[pIMeHeHNe alkaHOB Ha OCHOBE CBOMCTB.

HpaKTH‘IeCKaﬂ pa60Ta Ne7 «Onpeﬂeﬂelme KAa4Y€CTBCHHOI'0 aHaJ/In3a OpPraHu4Ye€CKUux COE)]PIHeHHﬁ».

53-54

AJikeHbl. JIMeHBI.

OTHIIEH, ero nojy4eHue (AerupupoBaHUEM dTaHa, JACHoIMMepH3aluel MOoMUITHIeHa). [ oMoIornieckuii psz,
n30Mepusi, HOMEHKJIATypa aJKeHOB. XHMHYECKHE CBOMCTBAa JTWIIEHA: TOPCHHE, KAa4ECTBEHHBIC pEaKIHy|
(oOecuBeunBaHMe OpOMHOM BOABI W pacTBOpa IIEPMaHTaHATA Kajus), THApATAlis, MOJIMMEPH3aIHs.
IIpumenenue 3TusIeHa Ha OCHOBE CBOMCTB. [IoHATHE 0 NMEeHaX KaK yriIeBOAOPOAAX C ABYMs IBOMHBIMHU CBSI3AMHU.
CormnpspxeHHBIE AUCHBI. XUMHUYECKHEe CBOHCTBA OyTanueHa-1,3 u u3omnpeHa: obecrBeynBanine OpPOMHON BOABI U
MOJIMMEpHU3anus B Kaydyku. HaTypanbHbIil 1 cHHTeTHYECKNE KaydyKH. Pe3nHa.

AJIKMHBI. ApeHbl.

AnerwieH. XMMHYECKAC CBOWCTBA alleTUJICHA: TOpEHHE, 00CCIBEYMBAHNE OPOMHOM BOJBI, MPUCOCTUHCHUE
XJIOPOBOJIOpO/ia M runmpartanus. [IpuMeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. MeXKiaccoBasi H30MEpHs C
aJTKaINCHAMH.

Bbenzon. Xumudeckne cBolicTBa OCH30J1a: TOPEHHE, PEAKIUH 3aMEIIeHHs (TajJoreHHMpPOBaHHUE, HUTPOBAHUE).
[Tpumenenne OeH301a Ha OCHOBE CBOMCTB.

JlabopatopHasi paGora NelS «O3Hakom/ieHMe € KoJUIeKIMell KaydyyKoB M o0pa3uamMu u3lejamii u3
Pe3MHBI».

55-56

IIpuponnsie ucTouHuky yriepoaopoaos. Hegrs. CocTas u nepepadorka HepTH.

IpupoaHbIii ra3: cocras, IpUMeHeHUe B kadecTBe TortnBa. Hedth. CoctaB u nepepadorka HedTu. [leperonka
wept. Hedrenpomykrel. KoHTpodbHBIE TecTOBbIC 3amaHuss 1m0 Teme: «IIpUpOJHBIE HCTOYHUKU
yTaeBomopoaoBy. IIpupoaHble UCTOYHUKH YIIEBOAOPOAOB. IIpuponHBIA Tra3 M MOMyTHBIE HE(TSHBIE Trasbl.
Hedte u e€ mnpoucxoxaenue. CrocoObl mnepepabOTKM He(PTH: TEpPeroHKa, KPEeKUHr (TepPMHUYECKHH,
KaTaJIUTHYECKHi), muposu3. IIpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.
KaMmeHHBIH yToJ1b U ITPOLYKTHI €T0 IEePEepPadOTKH.

JlaGopaTtopnas padora Nel6 «O3HakomiieHMe ¢ KoJuleknHeil o0pa3sunoB HepTH M NPOAYKTOB ee
nepepadoTKu».

57-58

PacuyérHble 3a1a4y HA BLIYUCICHHS 110 YPABHEHHUIO XMMHYECKOIl peakiuuu.

Brrancienus mo ypaBHEHHIO XMMHUYECKOH peakmuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEUIECTBA HIIH
MIPOAYKTA PEaKINH M0 N3BECTHBIM Macce, 00BEMY, KOJTMIECTBY OJHOTO M3 MCXOTHBIX BEIIECTB TN MPOIYKTOB
peakuun).

OK 04; OK 07
Monyas 2

Tema 6.3.

Coaep:xaHue y4eOHOro MaTepuaja

OK 01; OK 04; OK 07
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Kucaopoacogep | 59-60 I[penenbHbie 0AHOATOMHBIE CIUPTHI. PeHOJIBI. AJIKOT0JIb — Bpar 310POBbs U 00111ecTBA. Monyas 4
JKalme MeTaHON M 3TAaHOJN: CTPOEHME, (PU3MUECKHEe M XMMHYECKHE CBOMCTBA (PEaKIWW C aKTHBHBIMH METaJUIaMH,
OopraHmyeckue raJoreHOBOJOPOIaMH, TOPEHNUE), TPUMEHEHHE. BOMOPOIHbIE CBSI3M MEKAY MOJEKyJNIaMu CIUpTOB. JleiicTBue
coeTHHEHHS. METaHOJIa ¥ ATAHOJIa HA OPTaHU3M 4YesIOBEKa.
MHOroaToMHbIE CIUPTHL. OTWICHIVIMKONb W TJIMLEPHH: CTPOCHHE, (U3MUECKHE M XMMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBHUE CO INEIIOYHBIMH METAJUIAMH, Ka4eCTBCHHAs
peaknusi Ha MHOTOATOMHBIE cnupThbl). JleficTBue Ha opraHusM denoBeka. [IpuMeHEHWe TIIHIEepuHa H
STHIICHTIUKOJIIS.
@DeHOM: CTPOCHHE MOJIEKYIBI, (H3MUECKHEe W XMMHYECKHE CBOHCTBAa. TOKCHYHOCTH (eHoNa. [IpmmeneHme
(eHOMa. AJIKOTOJIM3M, €T0 MOCIEACTBHUS H NPEAyTPEXICHHE.
JladopaTopHasi padorta Nel7 «PacTBopeHue riiMuepuHa B Bojie ¥ B3aUMO/IelCTBHE ¢ THAPOKCHAOM
meau (ID)».
61-62 Aabaeruabl. Kap6oHOBBIE KHCIOTHI.
Anpperunpl. @opmanbIeTu, aleTaIbACI U CTPOCHHE, PU3HIECKUE
U XHMHUYECKHE CBOIicTBa (pEaKlMM OKHCICHUS M BOCCTAaHOBIICHHUS, KaUECTBCHHBIC PEaKIWW), MOIydeHHE U
npumeHeHne. OJHOOCHOBHbBIE TIpeeibHbIE KapOOHOBBIE KHCJIOTHI. MypaBbHHAs M YKCyCHas KHCIOTBIL:
cTpoeHHe, (M3MYECKHe W XUMHUYECKHEe CBOHCTBA (CBOWCTBA, oOmMe JUIA Kjacca KHCJIOT, PEaKIus
sTepuUKannm), MoIydeHHe 1 npuMeHeHne. CTeapuHOBas U OJIEMHOBAsI KUCIOTHI KaK MPEACTABUTENH BBICIIIHX
KapOOHOBBIX KHUCJIOT. MBlIa Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, NX MOIOIIEE JEHCTBHE.
JladopatopHasi pa6ora Nel8 «CpoiicTBa yKCYyCHOIl KHMCJI0TbI, 001IHEe CO CBOWCTBaMU
MHHEPAJIBHBIX KHCJIO0T».
63-64 CnoxHbIe 3(PUPBI H KUPBI.
CnoxHble 3pUpbl Kak MPOMU3BOJHBIE KapOOHOBBIX KUCIOT. ['uaponus cinoxHbix 3¢upos. XKupsl. ['maponus
xupoB. Ilpumenenue >xupoB. buonormdeckass ponp kupoB. [lomyueHne CIOXHBIX ASPUPOB peakiyeit
srepudukannu. CioxHbie 3QUPHI B IPUPOE, UX 3HaUeHUe. [IpuMeHeHe CI0KHBIX 3(UPOB HA OCHOBE CBOMCTB.
Kupsl kak cnoxuele 3¢upbl. Kinaccupukauus xupoB. XHMHUECKHE CBOMCTBAa JKHMPOB: THAPONIU3 U
THJPUPOBAHKE JKUJIKUX KUpPOB. [IpuMeHeHne )XUpoB HAa OCHOBE CBOMCTB. Mblia.
JlabopatopHasi paGoTa Nel19 «/lokazaTe/ibcTBO HellpeaebHOr0 XapaKTepa :KUAKOI0 JKUPA».
65-66 Yraesoasl. Knaccnpukanus yriaesonos. [roko3a. Caxapo3a. [lommcaxapuast.
VYrneBoasl: cocraB, KiaccH(UKanMs yrieBonoB (MOHO-, W- M TojMcaxapuzsl). ['Mroko3a - mpocTedimmii
MOHOCaXapua: 0OCOOCHHOCTH CTPOCHUSI MOJIEKYJIbl, (pU3MUYeCKUe U XMMHYECKHE CBOICTBa (B3aUMOJIEHCTBHE C
ruapokcuaom menu(Il), okucieHne aMMuadHBIM pacTBOPOM okcuna cepedpa(l), BocctaHOBIEHUE, OpOKEHHE
TJIIOKO3bI), HAXOXK/IEHHE B IIPUPO/JIE, TPUMEHEeHHe, Ouosornyeckas pojib. PoTrocuHTe3. 3HaUeHHE YTIIICBOIOB B
JKUBOI IPUPOJIE U )KU3HU YEITIOBEKA.
JlaGoparopuasi paGora Ne20 «BzaummoneiicTBHe IJIIOKO3bI M caxapo3nl ¢ ruapoxcuaom meau (I1).
KauecTBeHHasi peakumsi Ha KpaxmaJ.
Tema 6.4. Coaep:xanue y4eOHOro MaTepuaja
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OK 02; OK 04; OK 07

Monayas 3

A3oTcoaep:kang 67-68 AMHHBI. AMUHOKHCI0THI. beJku.
ue AMHMHOKHCIIOTBI Kak aM(OTepHbIe OpraHMYecKHe CcoeAnHEeHus. DU3ndecKHe M XUMHUIECKHE CBOWCTBA
OopraHmyeckue aMHMHOKHCIIOT (Ha IpUMepe INuiHa). brnonorudeckoe 3HaueHNE aMHHOKUCIIOT. [lenTuabl.
cOeIHHEHHS. benkn xak mpupoaHbIE BEICOKOMOJIEKYISIpHBIE coeanHeHus. [lepBuyHas, BTOpUYHAsS W TPETUYHAs CTPYKTypa
OemkoB. XWMHYECKHE CBOWCTBA OCJIKOB: THAPOJIH3, [EHATYpaIys, KadeCTBEHHBIE pPEaKIMH Ha OeJKH. 1
OKCHepUMEHTaNbHBIE METOABl H3yYCHHS BEIIECTB M WX NPEBPAICHMI: HAONIOICHHE | OMNHMCaHWe
JIEMOHCTPALMOHHBIX ONBITOB: JIeHaTypanus OeJIKOB IPH HAarpEeBaHUH, IIBETHBIE PEAKIMU OSIIKOB.
JlaGopaTtopHasa paGora Ne 21 «PacrBopenue OeiaxoB B Boge. OOHapy:keHue OeakoB. Jlenatypanus 1
pacTBopa 0eJika KYPHHOTO SiiIIa CIHPTOM, PACTBOPAMH COJI€i THKeJIBIX METAJJIOBY.
Coaep:xanue y4eOHOro MaTepuajia 4
69-70 IIpakTnko — opuentupoBannoe 3ansitue. [lonnmepsl. CHHTETHYECKHE IJIACTMACCHI.
OCHOBHBIE TOHSTUSI XUMHUU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMEp, TMOJHMEp, CTPYKTYPHOE3BEHO,
CTEICHb MOIMMEPHU3aLNH, CPEIHAS MOIEKy IsipHas Macca. OCHOBHBIC METOJIbI CHHTE3a BEICOKOMOJIEKYJIISIPHBIX
COEIMHEHUH - MOTMMEPHU3aLus U MOJIUKOHICHCAIINS.
. Obme cBolicTBa moiauMepoB. [lomydeHHe MOIMMEPOB peakIWel MOJMMEPH3alMH W IOJMKOHICHCAINH. 1
Tewma 6.5. [lomydyeHne mOAMMEpPOB peaknued MOJIMMEpU3alMd W  TONMKOHICHCAIMH. TepMOIUIaCTHYHBIE |
BricokomoJieky TepMOpeaKTHBHBIE M1acTMacchl. IlpencTaBurenu miacTmacc.
JISIPHbIE IpakTuyeckas padora Ne§ «Pemienne 3xcnepuMeHTAJBHBIX 32124 HA HICHTH(PUKALMIO OPraHUYeCKUX
COeIMHEHUSs. COeIMHEHUH». 1
71-72 IIpakTnko — opueHTHPOBaHHOE 3aHsATHE. BolokHa, nX Ki1accuukanus.
Bosnokna, nx knaccudukanms. CBoiicTBa, MojydeHHe, pacllioO3HABaHWE W NMPUMEHEHHE BOJIOKOH.
DKosornYeckue mpooIIeMbl IPOU3BOICTBA M AKCIUTyaTallui TEKCTHIIBHBIX MaTepHaIOB. 1
OKcnepuMeHTaIbHBIE METO/IbI W3Y4YEeHHUs BEIIECTB W WX MPEBPAILCHHWH: O3HAKOMJICHHE C O0paslnamu
MPUPOJHBIX U HCKYyCCTBEHHBIX BOJIOKOH, INIACTMAcC, KayqIyKOB.
IMpakTuyeckas padora. Ne 9 «Pacno3HaBaHue IJIACTMACC H BOJIOKOH. 1
Pazgen |11 Xumus v )Ku3Hb 4
Pa3gen 7. Xumus B ObITY M IPOU3BOACTBEHHOI IeSITEILHOCTH YeJI0BEKA
Coaep:xanue y4eOHOro MaTepuajia
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Tema 7.

Xumus B OBITY H
MPOU3BOJICTBEHH
OU JIeATeIbHOCTHU
YeoBeKa

73-74

XuMus B ObITY U IPOU3BOACTBEHHOM 1eATEJbLHOCTH Ye10BeKa.

Poms xumum B 00€CTIEYCHUN 3KOJIOTMYECKOH, YHEPTeTHIECKON W MUIIEBOI OE30MacHOCTH, Pa3BUTHU
MeaunuHbl. [IoHATHE 0 HayYHBIX METOJAaX MMO3HAHMS BEIECTB U XUMUYECKUX PEAKLIU.

ITpencraBnenns 00 OONIMX HAYYHBIX IPUHINIAX TPOMBIIUICHHOTO ITOIyYeHHUS BAKHEHIINX BelnecTs. UemoBex
B MHUpE BEIIECTB U MaTEpUANIOB: BaXKHEHIIINE CTPOUTEIbHBIE MaTEpHAIbl, KOHCTPYKIUOHHBIEMATEPHAIIBL,
KpacKH, CTEKJIO, KEpaMUKa, MaTepUallbl U JIEKTPOHUKH, HAHOMATEePHAIIbl, OPTaHUUECKUEN MUHEPAIIbHbIE
ynoOpeHus. XUMHUS ¥ 370pOBbE YEIOBEKa: MPaBHJIa MCIIOIb30BaHUS JIEKapCTBEHHBIXIIPENAPaToB, MpaBHiIa
0€3011acHOT0 HCIIOJIb30BAHUS MTPENapaToB OBITOBOW XMMHH B ITOBCEIHEBHOWKM3HN. HoBeimme nocTmxeHus
XMMHUUYECKOI HayKH W XMMHYecKoil TexHojoruu. [IpaBuna moucka uaHaign3a XUMHYECKOH MH(GOPMALMK H3
Pa3IMuHBIX UCTOYHUKOB (Hay4dHas ¥ y4yeOHO-Hay4HasUIMTeparypa, CpecTBa MacCOBOi HHPOPMAIIUH, CETh
WnrepHer). «XuMust B ObITY U IPOU3BOJCTBEHHON

JCATCIBHOCTH YCJIOBCKA».

75-76

IIpakTiko — opueHTHpOBaHHOe 3aHsTHe. [IpakTH4Yeckoe 3ansaTHe. 3amuTa pedepaToB no Tteme «Poab
XMMHH B o0ecle4eHMH 3KOJIOTMYeCKOH, JHepreTM4eckoid M NUIIeBOH 0e30laCHOCTH, Pa3BUTHHU
MeMIMHBD)

[IpencraBneHne pe3ynbTaTOB pEIICHHS KeHCOB B (hopMe MHMHH-IOKIAAa ¢ mpeseHranuei. [lowck u ananms
KEHCOB O NPUMEHEHWH XWUMHYECKHX BEIIECTB W TEXHOJOTMH C ydeTroM Oynymed mnpodeccnoHamIbHOM
JeATEIbHOCTH 110 TeMaM: Ba)KHEHIINE CTPOUTEIbHBIE MaTepualbl, KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKy,
CTEKJIO, KepaMHuKa, MaTepuasbl JUIs DJICKTPOHUKHM, HAaHOMAaTEpPHUAIbl, TEKCTHJIBbHBIC BOJIOKHA, HCTOYHHUKH
SHEPTHH, OpPraHNYeCKHE M MUHEPAIbHBIE YI00peH s, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAsI XUMHSI.

77-78

JAud depenunpoBaHHblii 324€T

Koncyabrauun

O0BEM 00pa3oBaTesIbHON NPOrPAMMBI

78
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3. YCJIOBUSI  PEAJIM3ALIMM  IIPOTPAMMBI  OBILEOBPA3OBATEJILHOM
JUCLMUIIIAHBI

3.1.TpedoBaHusI K MUHUMAJbHOMY MaTepUAIbHO-TEXHHYECKOMY 00ecleYeHn 0

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

Oo0opynoBanne yueO0HOro kadnHera (HarJsijiHble MOCOOHs):

HAOOPBI MIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYJ, MOJENIN KPUCTAIIMYECKUX PELIECTOK, KOJUIEKIIH
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, TUIETKH- KaleIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIIbI, IPEIMETHBIE U MTOKPOBHbBIE
CTEKJIa, TUIAHIIETHI JJISi KalleNbHBIX Peakuui, (UIbTpOBaIbHAS Oymara, MpPOMBIBAJIKH, CTCKJISTHHBIC
MpOOUPKH, PEe3UHOBBIE MPOOKH, (poHAPUKH, HAOOP PEaKTUBOB, CTEKIISHHBIC MATOYKH, IITATUBBI IS
poOUPOK; MEPHBIE LIWJIMH/IPHI, BOPOHKU CTCKJISIHHBIC, BOPOHKH JIENUTEbHbIC IuuHAprueckue (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 MpoOUpKa ¢ Ta300TBOIHOM TPyOKOIi), AepKaTenu A MPOOUPOK, CKIISTHKH AJIs
XpaHEHUs] PEaKTHUBOB, pa3/laTO4YHbIC JIOTKH; XxuMuueckue crakanbl (50, 100 u 200 mu); mmarenu;
NUHIIETHI; TUTEIbHBIC IUIIIBI; CEKYHAOMEPHI (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; yHUBEpCcaIbHbIA HHANKATOP; nuneTku Ha 1, 10, 50 M (unum go3zaropsl Ha 1, S u
10 mu1), OropeTku JUisi TUTPOBaHUs, MeIulMHCKUe mmnpuisl Ha 100-150 mu, naGopaTopHble W/Win
aHaJUTUYECKHE BeChl, pH-MeTphl, cynmmibpHbIN mKad, u 1p. 1abopaTopHoe 000pyI0BaHHUE.



3.2. UudopmanmonHoe odecrieyeHue 00y4eHus

OcHOBHbIE HCTOYHUKH
1. I'a6puensu O. C, OctpoymoB U. I', Cnagkos C. A. Xumus, yue6nuk 10-11 knacc. —
M.: U3natensctBO «IIpocBemmenuey, 2024

JlonoTHUTeIbHbIE HCTOYHUKH

1.T'a6puensa O.C. Xumus s npenogaBaTesi: y4eOHO-METOAMYECKoe Mocodure
| O.C.I'abpuensn, I'.I". JIpicoBa. — M.: 2014

2. I'a6bpuensn O.C. u np. Xumus g npodeccuii U cnenuaibHOCTEeH
TEXHUYECKOTOMPOdUIs (3MEKTPOHHOE MPHIIOKECHHUE)

3. I'a6puensn O.C. Xumusi: nocobue 11t noArotoBku k EI'D: yueb.
nocobue / O.C.I'abpuesnsin, U.I. Octpoymos, C.A. Ciaakos. — M.: 2011

4. Epoxun FO.M. Xumus: 3agaun u ynpaxsaenus. — M.: 2014 Epoxun
KO.M. COopHUKTECTOBBIX 3aqaHui Mo xumun. — M.: Axkanemus, 2014

S. I'abpuensu O.C. [Ipaktukym: yue6. nmocobue / 'adbpuensu O.C.,
OctpoymoB N.I".,Cnankos C.A., lopodpeeBa H.M. — M.: 2014

6. INadpuensu O.C. u ap. Xumus nis npodeccuil U crnenuanbHOCTEN
TEXHUYIECKOTONPOQHIIS (IJIEKTPOHHOE MPUIIOKECHHUE)

1. 0. C.T'abpuensn, U. I'. OcTpoyMOB, yU4eOHUK TSI CTYI. YUPEKACHUN Cpel.
npod. o6pazoBanus / Xumus A TpodeCcCHii U CIeNHATBHOCTEW TEXHUIECKOTo poduinst — 4-¢
U31., cTep. — MOCKBa, U3IaTeNbCKU IIeHTp «Akanemus» 2018. — 272 c.

HNHuTepHeT-pecypcsbl

1.hemi.wallst.ru - «Xumus. O6pazoBaTenbHBIN CAUT IS
IIKOJIbHUKOBY

2.www.alhimikov.net - O6pa3zoBaTenbHbIil CAlT IS MIKOJBHUKOB

3.chem.msu.su - DnexTpoHHas GMOIMOTEKA MO XUMHU

4. www.enauki.ru — iHTepHeT-M31aHKie T YIUTeeH
«EcTecTBEeHHBIE HAYKI

5.1september.ru - meromuueckas rasera "[lepBoe ceHTOps"

6. hvsh.ru —sxypran «Xumus B ILIKOJIE»

7.Www.hij.ru/ -«XuMus 1 )KU3HbB

8.chemistry-chemists.com/index.html - snexTpoHHbIH XKypHAT « XUMUKA ¥ XUMHSD
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4 KOHTPOJIb  H OIEHKA PE3YJIbTATOB OCBOEHUsA
OBHIEOBPA3OBATEJIBHOU JUCHUITIMHBI

KouTponp u oneHka pe3yibTaToB OOy4YeHHS OCYLIECTBIIAETCS IpENojaBaTeieM B
MIPOIIECCE MPOBEICHUS MPAKTUYECKUX 3aHITUN U J1a00paTOPHBIX pabOT, TECTUPOBAHHUS, a TAKKE
BBIMIOJHEHHUS]  OOyYarolIMMHCA WHAWBUAYAIbHBIX  3aJaHUM, MPOEKTOB,  HCCIEAOBAHUM.
PesynbraTel OOyueHHUs OMNPEAENSAOT, YTO OOydYarommecs JIO/DKHBI 3HATh, MOHUMATh W
JEMOHCTPHUPOBATH 1O 3aBEPILIEHUN U3yUEHUs JUCLIUTIINHBIL.

s hopMupoBaHHusl, KOHTPOJIS U OIEHKU PE3yJIbTaTOB OCBOCHUS YUCOHOU MUCIUILINHBI
UCIIOJIB3YETCS] CUCTEMA OLIEHOYHBIX MEPONPUATUH, TPEICTABIISIONIAasA COO0M KOMILUIEKC Y4eOHbIX
MEpPOMPHSITHIA, COTJIACOBAHHBIX C pe3yibTaTaMu OOydeHUs U CPOPMYIHUPOBAHHBIX C YUYETOM
dI'OC COO (nmpeameTHbie pe3ynbTaThl 1o auctummae) u GI'OC CIIO.

Ne OK/TIK | Moayas/Pa3nen/Tema Pe3yabTaT 00yuenus Tunbt OLIEHOYHBIX
MepONpPUATHI
OcHOBHOE cojiepKaHue
1 Pazmen 1. Ocuosbl | PopmynupoBats 06a3oBbIe
CTpoeHHﬂ BellecTBa IIOHATHUSA U 3aKOHBI XUMHUHN
11 OK0l. CrtpoeHne aToMOB CocCTaBIsITh XUMUICCKUE 1. TecToBoe 3a1aHne
XUMHUYECKHUX DJIEMECHTOB H (bopMyIIBI COCTUHEHUI B «CtpoeHne aTOMOB
MPUPOAA XUMUIECKOH COOTBETCTBHH CO CTCTICHBIO XUMHUYECKHUX DJIEMECHTOB U
CBSI3U OKHCJICHHUS XUMHYECKUX TIPUPOJA XUMHUICCKOH
3JIEMEHTOB, HCXOJIS U3 CBSI3H».
BAJICHTHOCTH U 2. 3ama4n Ha COCTaBIIEHUE
AMEKTPOOTPHUIATETLHOCTH XUMHYECKHX DOpMYT
JIBYXaTOMHBIX COCIMHEHIHA
(okcumoB, cynmp(pUIOB,
THIIPHUJIOB H T.IL.).
3. 3amanus Ha
HCITIOJIb30BAHHE XUMHUYECKOMN
CHUMBOJIMKH
1.2. | OKO0l | [lepuoamueckuii 3akoH n XapakTepu3oBaTh 1. Tect «MeTtanmuyeckue /
OK 02 TabauIa XUMUYECKHE 3JICMEHTHI B HEMETaJJTHYECKUE CBOMCTRA,
J.N. Menneneesa COOTBETCTBUU C UX 3JIEKTPOOTPULATEILHOCTD U
MOJIO)KCHHEM B CPOJICTBO K JICKTPOHY
MIEPUOTNICCKON CHCTEME XUMHUYECKHUX JJIEMECHTOB B
XUMHUYECKUX JIEMEHTOB COOTBETCTBUE C X
J.U. Menneneesa 3JIEKTPOHHBIM

CTPOEHHUEM U MOJIOKEHUEM B
TePUOIUUECKON cucTeME
XHMHUYECKuX 35ementoB J[. M.
MeHnneneeBay.

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

3JIEMEHTOB M TIEPHOANYECKUM
W3MEHECHHUEM CBOMCTB
XUMHYECKUX

3JIEMEHTOB M MX

COSIMHEHUH B

COOTBETCTBHH C
TIOJIOKEHUEM
ITepuoauueckoit

CHCTEME.

3. IIpakTuko-

OpPHECHTHUPOBAHHBIC
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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
JA.N. Menaeneesay

1.3

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 JIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIMCTPOCHHEM H
TI0JI0)KEHHUEM B
TIEPUOANIECKON CHCTEME
XMMHUYECKHUX JIEMEHTOB
J.N. Menneneena»

3. JJaboparopHast pabota Ne3
«IIpurorosneHue
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
PacTBOPOB.
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IIpakTuko-
OpPHEHTHPOBAHHbIE
pacyeTHble 3a1aHus
Ha JUCIEPCHBIC
CHUCTEMBI,
HCIIOJIb3yEMbIC B
OBITOBOM U
TPOU3BOJICTBCHHOM
JIEATCIIBHOCTH
YyenoBeKa

2.2

OK 01
OK 04

Hccnenosanne cBONCTB
pacTBOpoB

Uccnenosath
XHUMUYECKHE

¢uznKo-
CBOMCTBA
HUCTHHHBIX PacTBOPOB

JlabopatopHnas paboTa
«IIpuroroBnenue
pacTBOPOB»

2.3.

OK 02
OK 04

DJIeKTpOIUTHIECKAS
IACCOLMALN U HOHHBII
o0MeH

CocTaBnsTh ypaBHEHHS
XHUMHYECKHUX PEAKIH HOHHOTO
oOMeHa ¢ yJacTHeM
HEOPTraHMYECKUX BEIIECTB

1. 3amanus Ha
COCTaBJICHHE
MOJIEKYJISIPHBIX U
WOHHBIX peakuuil ¢
ydacTHeM KHCJIIOT,
OCHOBaHUU U COJIEH,
YCTaHOBJICHHE
U3MCHEHHS
KHCJIOTHOCTH CpEJIBI
2. [Ipaktuaeckas padorta Ne2
«PacTBOpBHI.
DNEKTPOTUTHYECKAS
JUCCOITHAITUS.

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPTaHHYECKUX
BeIIECTB

HccnenoBarh cTpoeHHe U
CBOIICTBa HEOPraHUYECKHX
BelllecTB

KonTpoabHast padora
«CaoiicTBa
HEOpPraHM4ecKuX
BellecTB»

3.1

OK 01

Knaccudukarus,
HOMEHKJIATYPa U CTPOCHHE
HEOPraHHUYECKHUX BEIECTB

Krnaccudumuposars
HEOpraHNYEeCKHE BEIIECTBA B
COOTBETCTBHH C UX CTPOCHHEM

1. Tect «HomeHkarypa u
Ha3BaHUE HEOPTaHUUECKUX
BEIICCTB UCXOIS U3 HX
XUMHYECKOH (hOpMYIIBI MK
COCTAaBJIEHUE XUMUYECKOU
(dbopmyIibl UCXOAS U3
Ha3BaHUsI BEIIECTBA 10
MEKTyHapOHOM Win
TPUBUAIBHOU
HOMEHKJIaType».

2. 3amaun Ha pacyeT
MacCOBOMIOIH (MacChl)
XHUMHYECKOT'0 JIEMEHTA
(coenunenus) B

MOJIeKyJIe (CMecH).

3. [IpakTHueckue 3a1anus
o KJIacCU(HUKaInH,
HOMEHKJIAType H
XUMHUUYECKUM (QopMyIIaMm
HEOPraHUYECKHUX BEIIECTB
Pa3JIMuHbBIX KJIACCOB.

4. TIpakTHYeCcKHe 3aaHus
Ha OTpeIeTICHIe
XMUMHUYECKOI aKTHUBHOCTH
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BEIIECTB B 3aBHCUMOCTH
BH/Ia XUMHUYECKONCBSI3H U
TUIA KPUCTAUITMYECKOMN
penIeTKa

3.2.

OK 01
OK 02

Du3NKO-XUMHICCKHUE
CBOICTBa HCOPraHN4YCCKUX
BCIICCTB

YcTaHaBnIMBaTh 3aBUCUMOCTh
(U3UKO-XMMUYECKHUX CBOICTB
HEOPraHMYECKUX BEIIECTB OT
CTPOEHUS] aTOMOB M MOJIEKYJI, a
TaK)Ke TUIa KPUCTAJUIMYECKOI
peleTKu

1. TecroBoe 3ananue
«OcobenHoctn
XMUMHUYECKHX CBOWCTB
OKCHJIOB, KUCIIOT,
OCHOBaHMH, aM(OTEPHBIX
THIPOKCHUJIOB U COJICH.
3amanus Ha COCTaBICHUE
YPaBHEHHH XUMHIECKUX
peakuuil ¢ yuacTueM
TIPOCTBIX U CIIO’KHBIX
HEOPraHUYECKHX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMeTaJNIOB HaM(OTEPHBIX
9JIEMEHTOB;
HEOpraHNYEeCKHX KHCIIOT,
OCHOBaHMH 1 aM(OTEPHBIX
THJPOKCH/IOB,
HEOPraHUYECKHUX COJIEH,
XapaKTepU3yONIUX UX
CBOMCTBA U CTIOCOOBI

MOy 9EHHUS.

2. 3. TIlpaxtuko-
OPUCHTUPOBAHHBIC
TEOpEeTHYECKUE 3aJaHus Ha
CBOICTBA U [OJIy4YECHUE
HCOPTraHNUYCCKUX BCUICCTB

3.3.

OK 01
OK 02
OK 04

Unertndukanms
HEOPTraHMYECKUX BEIIECTB

I/ICCJ'IG,Z[OBaTb Ka4y€CTBCHHBIC
pCaKu HEOPraHNICCKUX
BCIICCTB

1. [IpakTuko-
OpUEHTUPOBAHHBIC 3aJIaHUS
IO COCTaBJICHUIO
XUMHYECKHUX PEaKIIi ¢
Y9aCTHEMHEOPTaHUYECKUX
BEIICCTB, HCITOIB3yEMbIX
JUTSL UX UACHTH(DHUKAIINAN.
2.JlabopaTopHast paboTa:
“Unentuduxarms
HEOPTaHWYECKUX BEIECTB”

Paznen 4. Kunernueckue
U TePpMOIHHAMHYECKHE
3aKOHOMEPHOCTH
MPOTEKAHUS
XHMHUYECKUX peaKiuii

Xapakrepu3oBaTb
BJIHSIHHE PA3JIHYHBIX
(¢axTopoB Ha paBHOBecHeH
CKOPOCTh XHMHUYECKHX
peakumii

4.2

OK 01
OK 04

Tunsl XUMHUYECKHX
peakuuit

CoCTaBISATh PeakIuu
COCIMHEHUS, Pa3JI0KCHUS,
oOMeHa, 3aMeIleHuUs,
OKHCIIMTEIBHO-
BOCCTaHOBHTEJIBHEIE
peakuu

1. 3amaun Ha
COCTaBIICHUE
ypaBHEHUU

peakiuii:

— COCJIUHECHUS,
3aMEIICHUS,
pasnoxeHus, 0OMeHa;
— OKHCIIMTEIbHO-
BOCCTaHOBHTEIbHBIX
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peakiuii ¢
HCIIOJIBE30BaHUEM METOMa
3JIEKTPOHHOTO OanaHca.
2. 3amagu Ha pacueT
MacChIBELIECTBA WU
00BEMa

ra3oB [0 U3BECTHOMY
KOJIMYECTBYBEIIECTBA,
Macce Wi 00bEMyY
OJTHOTO U3 Y4acCTBYIOIIHX
B pPEaKlyy BEIIECTB;
pacuéTel Macchl (00BEMa,
KOJIMYECTBA BEIECTBA)
MPOJYKTOB PEaKLUH, CITH
OJIHO W3 BEIICCTB UMEET
MIPUMECH

JlabopatopHas padota Nel0
«Peakyu, unymmue c

00pa3oBaHHEM OcajKa, ra3a
WINBOJIBL. Peakium B
pacTBOpax 3JIEKTPOIUTAX).

5 Pa3zpen S. Meraiuibt u Hcciie10BaTh CTPOEHHE U Koutpoabnas padora Nel
HEMETAJLIbI CBOJiCTBa METAJLJIOB U 1o pa3jenam
HeMeTaJlJIOB «Heopranuyeckoii u
o0I1el XUMHUH»
5.1 | OKO0l; | O6mmue n xumuueckne UccnenosaTh GU3HKO- 1. TIpakTHueckas paGora Ne5
OK 025 CBOICTBA METAJIJIOB. XUMHUUYECKHE CBOCTBA «Perrenue 3ana4
OK 04; Crioco6sI mosryueHus METaJUIOB M CIUIABOB. «DNeKTPOIN3PACTBOPOB
OK 07 METaJUIOB. YcTaHaBIMBaTh 3aBUCUMOCTh ¥ PacIUIaBOB
CIU1aBBI METAILIOB. (U3UKO-XMMHUYIECKHX CBOICTB AJIEKTPOJIUTOBY.
Kopposus meTamos. METaJUIOB OT CTPOCHHUS 2. [Ipaktuko-
MOJIEKYII. OpUCHTUPOBAHHBIC
HccnenoBath KauecTBEHHBIE 3a/laHus Ha OTNpeeICHHe
XapaKTePUCTUKH KOPPO3UHU METAIIIOB.
OTIpENICIIEHHBIX CILIABOB.
52 | OK04; | Hemeramis UccrnemoBath  (U3HKO- 1.TecToBOE 3aaHHe
OK 07 XMMHYECKHE  CBOMCTBA «Hemeranpi»
HEMETAJLJIOB. 2. IMpaktudeckas padorta Ne6
Knaccudumuposats «Ilomy4enwue,
aJUIOTPOIIHBIE BUIOU3MEHEHUS cobupanue u
HEMETAJIJIOBB COOTBETCTBUU C pacrio3HaBaHUE
HUX CTPOECHUEM. rasosy.
6 Pa3gen 6. Ctpoenue u HccaenoBars crpoenne u Kontpoabnas padora
CBOWiCTBA opraHmyecknx | CBOHCTBAa  OpraHMYecKmx «CTtpoeHue u
BellleCTB BellleCcTB cBolicTBa
OpraHuYecKuX
BeUIECTB»
6.1 | OKO1 Kaccuduxarms, Knaccudurmpoats 1. 3ajjaHus Ha cOCTaBIIEHUE
CTPOCHUE U OpraHHUYECKHE BEIeCTBA B Ha3BaHUH OpPraHUIEeCKIX
HOMEHKJIaTypa COOTBETCTBUU C UX COCJIMHEHHUIA T10

OpPraHn4eCKUX BCIICCTB

CTPOCHUECM.

TPUBHAIBHOM UK
MEXIYHAPOJHOM
CHCTEMAaTUYECKON
HOMEHKJIAType.
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2. 3aganus Ha
COCTaBIICHUETIOMHBIX

U COKpAICHHBIX
CTPYKTYPHBIX

bopmyn

OPraHYeCKUX

BEILECTB OTACJIBHBIX
KJIacCOB.

3. 3agaum Ha omnpeseeHne
TpocTermel GopMyIIsl
OpraHMYeCKO# MOJEKYJIbI,
HCXOMSAN3 HJIEMEHTHOTO
cocrasa (B %)

6.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX
COCIMHEHUH

VcTaHaBIMBaTh 3aBUCUMOCTD
q)I/ISI/IKO'XI/IMI/I‘ICCKI/IX CBOCTB
OpraHn4eCKUX BCUICCTB OT
CTPOCHU MOJICKYJI

1. 3aganus Ha coCTaBICHUE
YPaBHEHUN XUMHYECKHUX
peakuuiic yuactuem
OpraHUYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOEHHUSL.

2. 3amaHus HA COCTaBJICHUE
YPaBHEHUI XUMHYECKHUX
PpeaKUU, LITIOCTPUPYIOLINX
XUMHUYECKHE CBOMCTBA C
Y4eTOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
peaxkuuii ¥ TeHeTHYECKOM
CBSI3M OPraHUYEeCKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacuerHbie 3a1aun 110
YpaBHEHUSM peakuuil ¢
y4acCTUEMOPTraHUUECKHUX
BEIIECTB.

4. JIabopatopnast paboTa
«IIpeBparenus
OpraHNYECKUXBEIIECTB
TP HATPEBAHUNY

6.3

OK 01
OK 02
OK 04

Unertndukanms
OpPTraHUYECKUX BEIIECTB,
HX 3HAYCHUE U
MIPUMEHECHHUE B OBITOBOW U
MIPOU3BOJICTBCHHOM
JIEATENBHOCTH YEI0BEKA

I/ICCJ'IG,Z[OBaTb Ka4y€CTBCHHBIC
pCakun OpraHnv4eCKux
COG}II/IHGHI/Iﬁ OTACJIBHBIX
KJ1acCoB

1.TIpakTuko-
OPHEHTHPOBAaHHbIE 3aJaHUs
10 COCTABJICHHIO
XUMHUYECKHX PEAKIHH C
y4acTHEM OPTaHUIECKUX
BEILIECTB, B T.4.
UCTIOJNIb3YEMBIX JUIS UX
UICHTH(QHUKAINHN B OBITY U
HPOMBIILICHHOCTH.
2.JIabopatopHas padoTa:
«MnenTndukanns
OpraHUYeCcKUX COETUHEHUN
OTJENBHBIX KJIACCOBY

Pazgen 7.

Xumus B ObITY U
NPOU3BOJACTBEHHOI
AesITeJIbHOCTH YeJIOBeKa

OueHUBaTh NOCJIEACTBHUS
ObLITOBOM N
NMPOU3BOJACTBEHHOT
JeATeJILHOCTH YeJI0BEKA C
MO3UIHI YKOJIOTrHYeCKOoit

3amura Keiica (c
y4yeToM Oyayuiei
npogeccuoHAIBHOI
JesITeJIbHOCTH)
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0e30MacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumust B OBITY 1
MIPOU3BOJCTBEHHOM
JIeSITEIIbHOCTH YeJI0OBeKa

OlLieHMBaTh MOCIICICTBUS
OBITOBOM U
MIPOU3BOJICTBEHHOM
JIeSITCILHOCTH YeJIOBEKa C
MO3UIMH IKOJIOTHUECKOM
06e30MacHOCTH

Ketic (c yuerom
Oymymeit
npoheCCHOHATBHOMN
JeSITeBHOCTH)
Bo3MmorkHBIE TEMBI KEHCOB:
1. [Morennenue
KITIMara u
BBICBOOOXKIICHUE
ra30BBIXTHIIPATOB CO
JIHa OKeaHa.

2. Byayuive maTepuasl ist
aBHa-,MallluHO- U
TIPHOOPOCTPOCHUS.
3. HoBrlie
MaTepHalbl I
COJTHEYHBIX

Oarapeii.

4. JlexapcTBa Ha
OCHOBE
PACTUTCIILHBIX
npenaparoB
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NHANUBUAYAJIBHBIE UCCIIEJOBATEJIbCKHUE ITPOEKTbI

1.B nmpouecce MHOMBUAYaTbHOHW HCCIEAOBATENbCKOM pabOThl 1O  XUMHHU
«ITonmumepbl. CuHHTeTHYEeCKHMEe BBICOKOMOJIEKYJspHbIe coequHennss (BMC»
paccMOTPETh INPUMEHEHHUE IOJIMMEPOB B IIOBCEIHEBHOM JKH3HM M IIEPCIEKTHBBI HX
pa3BUTHS B HayKe M OBITY, UX CBOIMCTBaxu 00nacTsx npumeHeHus. [IpoexT Moxer ObITh
UCIIOJIb30BaH Ha ypoKax OMOJIOTMH ¥ XUMHUH B KQUECTBE JOIOIHUTEIBHOTO MaTepHaa npu
MOJTrOTOBKE K yPOKaM M SK3aMEHAIIMOHHBIM paboTaM 1o OMOJIOTHU U XUMHH, a TAaKXKe JUIs
CaMOCTOSITEJIBHOTO U3yYEHUS T10 TEME.

2. «CocTaB 1€TCKHX MOIOUIMX CPeICTB U UX BJIMSIHME HA OPraHu3M pedéHkay»
aBTOPBI JOJDKHBI MCCIEA0BATH ACTCKME MOIOLIME CPENCTBA PA3HBIX TOPrOBBIX MAapOK H
U3YYUTh XUMUYECKUI COCTaB UCCIENYEMBIX CPEICTB JETCKOW T'MI'MEHBI, ONPEAEIUTh UX
BO3/ICHCTBUE Ha 3/J0POBbE PeOEHKA, yCTAHOBUTH HA YTO ClIeAyeT 0OpaTUTh HAM BHUMaHUE
IIPU TIOKYTIKE JETCKUX MOIOIIUX CPEICTB.

3. «BiansiHue pa3au4yHbIX (GaKTOPOB CpeAbl HA CKOPOCTh XUMHYECKOIl peakuum
CJIeZlyeT WCCIIeZ0BaTh BIUSAHUS (PAKTOPOB Cpeibl: TEMIEpaTyphbl, IUIOMAAN TOBEPXHOCTU
CONPUKOCHOBEHMSI BEILIECTB, KaTAJIU3aTOPOB, MHIMOUTOPOB, KOHIIEHTPAIMM BELIECTB Ha
CKOPOCTb XUMHYECKON peakuuu. OnpenesnTh MOoJab3y MU Bpel OKa3bIBa€T CKOPOCThb
XUMHYECKON peaklMM HapOJHOMY XO34HCTBY, COOpaTh MaTepUallbl, XapaKTepU3YIOLIUe
M3y4aeMbIi BOIIPOC K YPOKY 110 XMMHH I10 JTaHHOU TEME.

4. «ITUNOBBIH CHUPT - Bpar 310pOBbfl 4YeJ0BeKa M o0mecTBa», B
HCCIIEIOBATEIILCKOM MPOEKTE cOOpaTh MaTepuas 00 MCTOPHH IOSBICHUS aJIKOTOJISA, €ro
IPOM3BOJICTBE, CBOMCTBAX M 3HAYEHWU B HapoJHOM xo3siictBe. Ilokazats maryOHoe
BO3JICUCTBUE CIMPTOB HAa JKMBBIE OpraHu3Mel. [IpoBecTH wucCCieOBaHHS M II0Ka3aTh
HEeraTUBHOE BIIMSHHME HA )KU3HU B OOILECTBE 3TOT0 BellecTBa. J[aHHbIe CBECHUS TOTIOTHAT
MaTepuaibl ypOKOB XUMHUHU U OMOJIOTUU N0 JaHHOU TeMeE.

5. «CTpouTe/ibHBbIe MaTepHAdbl M HMX BJHSIHHE HA OKPYXKAIOUIYI0 Cpely H
310pOBbEYeT0BEKa», B IPOEKTE OTPA3UTh OTBETHI HA BOMPOCHI IKOJIOTUYECKUX MPOOIIeEM,
CBSI3aHHBIX CO CTPOMTEIBCTBOM OOBEKTOB HAPOJHOTO  XO3AHCTBA; MPOOJIEMBI
B3alMOOTHOIIEHMsI OOLIeCTBa U MPUPOIbI, COXpAaHEHHE OKpYXKaroulei cpenbl. Boiiepxar
JM 9KOJIOTUYECKHUE CHCTEMBbl BO3pacTarollue Xo3siicTBeHHble Harpy3ku? I'ne Hambonee
OMACHOE 3BEHO B KOMILIEKCEIKOJIOTHUYECKUX MpodieMm? OxpaHa OKpy»Karouleil cpelbl B
Poccuu. CoBpeMeHHbIe TPOOIEMBI U IIyTH UX PEIICHUS.

Pexomenayemble TeMbl IPOEKTOB 10 XMMHH
Merassl B )KU3HH YEI0BEKA.
Mertauibl ¥ CIJIaBbl, UX CBOMCTBA M TPUMEHEHUE B PATHMOIIEKTPOHHOMN
anmnaparype.
Mup Boasl. TaiiHbl BOOOIIPOBOAHON, CEKPETHI MUHEPAIBHOM.
Mup nnactmacc.
MBI )kuBEM B MUDE MTOJIUMEPOB.
Mpu10: BUepa, cerojHs, 3aBTpa
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