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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), yTBep)KASHHOTO MPUKa3oM MHHHCTEpCTBA 00pa3oBaHUS H
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. ITpuka3z Ne732; 18.05.2022 Ne 340.

- @enepanbHOTO  TrOCYNApCTBEHHOTO  O0Opa3oBaTENbHOIO  CTaHAApTa  CPEIHETO
npodeccuonanibHoro obpazoBanus (mamee PI'OC CIIO) mo mpodeccuu 08.01.28 Mactep
OTJICTIOYHBIX CTPOUTEIHHBIX U JIEKOPATUBHBIX PAdOT;

- ®epepanbHON 00pa30BaTENbHON MPOrpaMMBI cpeiHero olmiero oopazoBanus (najiee —
@®OII COO), yrBepxxkaennoi [lpukazom munucrepersa 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 mporpammsl 001eoOpa3oBarenbHON yueonoi aucuumminasl O1.10
Xumus ansa npodeccruoHanbHbIX 00pa3zoBaTenbHbIX opranusanuii (PexomennoBannoir ®I'bOY
JAIIO  Hactutyt pasButHs npodeccuoHanbHoro obpazoBanusi» (PI'BOY  «MPIIO»),
yTBEpKACHHOWHA 3aceqanuu CoBeTa Mo OIEHKE COJEp>KaHus M KauecTBa MPUMEPHBIX pabounx
porpaMM 00IIe00pa30BaTEIHLHOTO U COIMaIbHO-TyMaHuTapHoro nukiioB CI1O, [Tporokon Ne 14
ot 30 Hos16pst 2022 1.).

Asnsercs yacteto OIIOII mo mpodeccun 08.01.28 Mactep OTIENOUHBIX CTPOUTENBHBIX H
JIEKOPAaTUBHBIX PadOT

Pa3zpaboruuk:
WBanosa ["anuna HukonaesHa, mpenopaBareiab XMMHUH BbICIIEH KBAIU(PUKAITMOHHOM KaTeropuu

Paccmotpena n ogo6pena Ha 3acemannu JJIIK
[Tpotoxon Ne 9

oT «28» mas 2024 r.
IIpencenarens LK




COJAEPKAHUE

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

YCJIOBUSI PEAJIMBALMU NPOTPAMMBI
YYEBHON JUCHMUILINHEI

KOHTPOJIb M OLEHKA PE3YJbTATOB
OCBOEHUAYYEBHOM JUCHUILIVHBI



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
OCHOBHOT0 0011ero oopaszoBanus no npodeccun 08.01.28 MacTep OTACIOYHBIX CTPOUTEIBHBIX U
JIEKOPaTUBHBIX PA0OT.

Tpynoemkocts auctuumasl O/1.10 Xumus Ha 6a30BOM ypOBHE COCTaBJIsSeT 78 4acoB, U3
KOTOpbIX 74 yaca — 6a30BbIil MOYJIb (6 pa3aenoB) u 4 yaca — npukiIagaHon moaynb (1 pasmen),
BKJIIOUAIOLTUI MPAKTUKO-OPUEHTUPOBAHHOE COJIEPIKaHUE CIEIIHATbHOCTH.

[lpuknagHoit MoOAynb BKIIOYaeT OAWH pazaen. Pasmen 7 «Xumuss B ObITY U
MIPOU3BOJICTBEHHON JESITEIFHOCTH YEIOBEKa) pealln3yeTcsi Ha MaTepuale KeiCcoB, CBA3aHHBIX C
HKOJIOTHYECKOW OE30MacHOCThI0 M OLEHKOW TOCIEACTBHI OBITOBOM W TNPOW3BOACTBEHHOMN
nestenbHocTH st ipodeccuu 08.01.28 MacTep OTIEIOYHBIX CTPOUTENBHBIX U JIEKOPATUBHBIX
pabor.

1.2. I_Ie.]'II/I ! IVIAHUPYEMBIC PE3YJIbTATBI 0OCBOCHUSA TUCHUIIIMHBI

1.2.1. Ileau u 3272494 AUCHUIJIHHBI
dopmMHUpOBaHUE Y CTYIEHTOB MPEACTABICHUS O XUMUYECKON COCTABIIAOLIEH
€CTECTBEHHO- HAYYHON KapTUHBI MUPA KaK OCHOBBI IPUHSITHSI PEIICHUN B dKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O IIOBEJIEHUS B IPUPOIHOM cpefie.
3agauu IMCUMIIIMHBI:

1) cdopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX TPOLIECCOB U
ABJICHUM B OKPYXKAaKIIEH Ccpeae, LEeJOCTHOM HaydyHOM KapTUHBI MHpA, B3aUMOCBS3H H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHUTh yMEHHs COCTaBJIATH (OPMYJIbI HECOPTAaHMYECKUX M OPTaHUYECKUX BEIIECTB,
YPaBHEHHMs] XMMHUYECKHX peakHil, OOBSICHATP MX CMBICI, WHTEPHPETHUPOBATh pPE3YIbTAThI
XUMHYECKUXIKCIIEPUMEHTOB,

3) cdopmHpoBaTh HABBIKK MPOBEACHUS MPOCTEHIINX XUMUICCKHX dKCIICPHMEHTATBHBIX
MCCJIEIOBaHUM C COOJII0IEHNEM ITpaBUII 0€3011aCHOT0 OOPAIEeHMS C BEIIECTBAMHU U JJAOOPATOPHBIM
000pyI0BaHUEM;

4)  pa3BUTh YMEHUS UCIOIH30BATh HHPOPMALIUIO XUMHUUECKOTO XapaKTepa 13 Pa3IHyHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yMEHUS TPOTHO3UPOBATH TIOCIEACTBHS CBOCH JEATEIHHOCTH U
XUMHUYECKUX IPUPOJIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHpOBaTh TMOHHUMAHUE 3HAYMMOCTU JIOCTH)KEHUH XHMUYECKOH HayKu H
TEXHOJIOTH N7l pa3BUTHS COIUMATILHON M TIPOM3BOJICTBEHHOU cep.



1.2.2. Ilnanupyemblie pe3yJabTaThl 0CBOEHHUsI 001e0o0pa3oBaTebHON AMCHUILUIHHBI B cooTBeTcTBHH ¢ 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 aKTHBHOMW JEATEILHOCTH TEXHOJOTHUECKOM U
COLMANIbHON HAIPaBICHHOCTH, CIIOCOOHOCTh HHHUIIMUPOBATH,
[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;

- ONpEeNeNATh LETH JCSITEIbHOCTH, 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 ACITCIHEHOCTH;

- pa3BUBAaTh KpPEAaTMBHOE MBIIUJIEHUE T[IpU  PELIEHUHU

PKU3HCHHBIX np06neM

0) 0a30BbIE HCCIIE0BATEIbCKHE AEHCTBUS:

BJIAACTh HAaBbIKaMH y‘le6HO-I/ICCH€IIOBaT€HLCKOI7[ u l'[pOCKTHOfI
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 Psi/I,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 SHIOTEPMUYECKHE, PEaKIIMH HOHHOTO
oOMEeHa), pacTBOp, OHJEKTPOJIUTHI, HEINEKTPOJIUTHI, 3JIEKTPOIUTHYECKAsl JUCCOLUAIUS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON peaKiuu, XMMUYECKOe paBHOBECHE),
TEOPHH U 3aKOHBI (TEOpHs XMMHUIECKOTO CTPOeHHs opranndeckux Bemiects 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 OE30MaCHOM HCIIOJIb30BAaHWM BasKHEHUIINX
HEOPraHUYECKUX M OPTaHNYECKHUX BEIIECTB B OBITY M MPAKTHYECKOH JIESITEIEHOCTH YETIOBEKa,;
- YMETh BBISIBIISATh XapPAKTEPHbIE NPU3HAKU U B3aUMOCBS3b U3YUEHHBIX OHATHH, IPUMEHSITh
COOTBETCTBYIOIIME MOHATHS TPH OIMCAHUHM CTPOCHHS W CBOMCTB HEOPTraHMYECKUX U
OpPraHMYECKUX BEIIECTB M WX MPEBPAILICHHH; BBISBIATH B3aNMOCBI3b XUMHUYECKUX 3HAHUH C
MOHATHUSAMH U TIPEJICTABICHUSIMHA APYTHX €CTECTBEHHOHAYYHBIX IIPEMETOB,

- YMETh HCIIOJNb30BaTh HAUMEHOBAHHA XMMHYECKHUX COCIHMHEHUH MEXIYHapOJHOTO COI03a
TEOPETUYECKON M TNPUKIAJHOW XNUMHHM W TPHBHAJIbHBIC HAa3BaHWA BAXKHEHIINX BEHIECTB
(aTmIeH, aneTHieH, TIUIEePHH, (GeHo, (OopMaNbAETH I, YKCyCHasl KUCIOTa, TIIUINH, YTapHBIH
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 ONPEAENEHHBIM KJIacCaM U IpylnaM COE€AMHEHUH, XapakTepH30BaTh 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
[pe3yJbTAThI, KPUTHYCCKH OICHUBATh WX JOCTOBEPHOCTD,
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
KyJBTYpBl JMYHOCTH, €€ (PyHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOAMMOHN I PELICHUS
MIPAaKTHYECKHX 33/1a4 M 3KOJIOTMYECKH O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO H
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
BEILIECTBA, MCIIOJb30BaTh CUCTEMHbIC XMUMUYECKUE 3HAHUA OIS MIPUHATUA 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 M YUTATEJILCKOU KyJbTYpPbI
KaK CpeJACTBa B3aMMOJCHCTBHA MEXIY JIIOABMU M IMO3HAHUSA
MUpa;

- OCO3HAHUE LEHHOCTH HAyYHOH AEATEIILHOCTH, TOTOBHOCTH
OCYILECTBIISATh IPOEKTHYIO U HCCIIEJOBATENBCKYIOAEATEIBHOCTH
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, JIETUTUMHOCTD MH(POPMAITIH, €€
COOTBETCTBUE IIPABOBBIM U MOPAIbHO-3TUYECKUM

HOpMaM;

- yMeTb IUIAHUPOBAaTh W  BBHIIOJMHATH XHMHYECKHH OSKCIEPUMEHT (IPEBpAILCHHUS
OpraHMYECKUX BEIIECTB IpU HArpeBaHMH, IOJy4YEHHE OSTHJICHAa M H3yYeHHE €ro CBOMCTB,
KaueCTBEHHbIE PEAaKIIMHU Ha aJIbJCTUIbI, KpaxMall, yKCYCHYIO KHCIIOTY; IeHaTypauus OeIKOB IpH
HArpeBaHUH, LBETHBIC PEaKIMH OCJIKOB; MPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OIpEeelsTh)
Cpe/ly BOJIHBIX PaCTBOPOB, KaUE€CTBEHHbIC PeaKUU Ha CyJbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTMOH aMMOHUS, pellaTh SKCIEepUMEHTaJbHbIE 3ajaud Ho TemaM "Metamnsl" u
"Hemetaiel") B COOTBETCTBUH C INpaBWJIAMM TEXHHKH O€30IACHOCTH MPH OOpameHuu c
BEIIECTBAMH U JIaOOpaTOPHBIM OOOPYAOBaHMEM; NPEICTABIATh PE3YJIbTAaThl XUMHYECKOTO
PKCIIeprMeHTa B (popMme 3amicu ypaBHEHHH COOTBETCTBYIOIIMX peakuuil W (GopMyIHpOBaTh
BEIBOJIBI HA OCHOBE 3THX PE3YJIbTAaTOB;

- YMETh aHaAJIM3MPOBATh XUMHYECKYI0 MH(OpMANHWIO, MOTyd4aeMyl0 U3 Pa3HbIX MCTOYHHUKOB
(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; NCIIOIb30BATH)
CHCTEMHBIC XHMHWYECKHE 3HAHWS IS TPHUHATHS pPEIIeHHH B KOHKPETHBIX JKM3HEHHBIX
CUTYaIllMsX, CBA3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHUEM

- HCIIOJIb30BaTh CpencTBa WH(POPMAIMOHHBIX u




KOMMYHHUKAIMOHHBIX TEXHOJIOTHH B PEIICHUM KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX ¥ OPTaHU3aLHOHHBIX 33124 C COOII0ICHHEM
TpeOOBaHMII SPrOHOMHUKH, TEXHHKH O€30MacHOCTH, 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  KOMMYHHMKATHBHBIMH
AeiiCTBUAMM:

0) coBMecTHAsI 1eATEJIbHOCTD:

- [NOHMUMATb W HUCIIOJb30BATH MNPEUMYIIECCTBA KOMAHIHOMU U
WMHINBHIYalIbHOM paboThI;

- IIPUHAMATH eI COBMECTHOH NEeATEJIbHOCTH,
OpraHu30BbBIBATE M  KOOPAUHUPOBaTb JCHCTBUS IO €€
IMOCTUKEHUIO: COCTABJIATH IIIAH JCHCTBUM, pacupelnessTh
[pOJIM C y4eTOM MHEHHH YYaCTHHUKOB OOCYXJIaThb pe3YJIbTaThl
COBMECTHOI paboThI;
- KOOPAMHHPOBATH U BBITIOJIHATH Pa0OTY B yCIOBHSX PEabHOTO,
BUPTYQJILHOTO 1 KOMOMHUPOBaHHOTO B3aHMMOJICHCTBHS;
- OCYLIECTBIIATH MO3MTUBHOE CTPATErMYEeCKOE IMOBEACHUE B
[Pa3IMYHbBIX CUTYaLUsX, IPOSIBISTE TBOPUYECTBO U BOOOPaKEHHUE,
OBITH MHUIINATHBHBIM

Osaanenne YHUBeEPCAJILHBIMH peryisiTHBHbBIMHU
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

|YCJIOBCKaA,

-YMETh IUTAHUPOBATH U BHINOJIHATH XMMUYECKHH 3KCIICPUMEHT (TIPEBpAIICHUS] OPraHUIECKUX
BEIIECTB NPY HAarpeBaHWM, IOJIyYCHHE ITHICHAa M M3yUCHHE €TI0 CBOMCTB, KAUECTBEHHBIC
peaKknuy Ha aNbACTHIBI, KPaXxMall, YKCYCHYIO KHCIIOTY; A€HATypanus OEIKOB MpH
HarpeBaHWH, IBETHBIE DPEAKIMHM OENKOB; IPOBOAWTH pPEAKIWH HOHHOTO OOMEHa,
OIIPEAEIATh Cpelly BOJIHBIX PAacCTBOPOB, KaUeCTBEHHBIC peakUuy Ha Cyibdar-, kapOoHaT- U
XJIOpU/-aHUOHBI, HA KaTHOH aMMOHUS;, pelIaTh JKCIEpUMEHTAlbHBIE 3aJaud IO TeMaM
"Metamnel" u "Hemeranssl") B COOTBETCTBUH C NpaBUIAMHM TE€XHUKU O€30MACHOCTH IPU
OOpallleHNH ¢ BEIIECTBaMHU U J1aOOPAaTOPHBIM O0OPYIOBAHHEM; NMPEACTABIATH PE3yIbTATHI
XMUMHUUYECKOTO SKCIIepHMeHTa B (opMme 3amicu ypaBHEHHH COOTBETCTBYIOIIMX pPEakIud M
(hopMyJIMpOBATH BHIBOIBI HA OCHOBE 3THX PE3yJIbTaTOB




OK 07. B 00:1acTH 3K0JI0rH4eCcKOro BOCIINTAHUS: - cOopMHPOBATH TMPEICTABICHUS: O XHMHYECKOW COCTABISIONICH €CTeCTBCHHOHAYYHOM
CopneficTBOBaTh - chopMUPOBAHHOCTP IKOJOTHUECKON KyIBTYPHI, IOHUMAaHUE | KapTHHBI MUpPA, POJIM XUMHUH B IO3HAHUH SABJICHHNA IPUPOALI, B ((OPMUPOBAHUHN MBIIIICHAS H
COXPaHEHHIO BIMSHUS  COIMAJIbHO-3KOHOMHUYECKHUX  TIPOIIECCOB  HA | KYJIbTYPHI JIMYHOCTH, ¢€¢ (DYHKIIMOHATHHONH TPaMOTHOCTH, HEOOXOMUMOMN ISl pEIICHUS
OKpYyXarolen COCTOSIHWE TIPHPOJHONH ¥ COIHUANBHONW Cpeibl, OCO3HAHHWE | MPAKTHYECKUX 3a/1a4 M HKOJOTHUECKH OOOCHOBAHHOTO OTHOWICHHS K CBOEMY 3IOPOBBIO U
cpexpl, TI100aJIBHOTO xapakrepa DKOJOTHYECKUX npoOiieM; | TIPUPOAHOM cpene;
pecypcocGepe;KeH IUIAHUPOBAHUE U OCYLIECTBJICHUE HeﬁCTBHﬁ B Opr)Ka}Ollleﬁ - YMETb CO6H}0HaTB TIpaBujia SKOJIOTUIECKHA HCHCCOOGP%HOFO HOBCIE‘CHI/IH B 6BITyu u prZ[OBOﬁ
W10, IPUMEHSATH cpefle Ha OCHOBEe 3HAHHMA Leleil ycTOHUMBOrO pasurys | ACATENBHOCTH B IEJISX COXPAHEHHUS CBOCIO 3710POBbS M OKPYIKAIONIEH NPUPOJIHOH Cpe/bl;
3HAHNS 06 YeIOoBeUeCTBA:; YHHTBIBATE OMACHOCTb BO3/IEHCTBHS Ha KUBbIE OPraHN3Mbl OTPEICTIEHHBIX BEIECTB, NOHUMAs
N N CMBICII OKa3aTeNs NPeAesIbHOM TOMyCTUMOW KOHUEHTpaluu
U3MEHEHUHU AKTUBHOE HENpUATHE JEHCTBUI, MNPUHOCAIIUX  BpeEn
KJIMMarTa, OKpYy>Karouleu cpene;
TIPUHIIAIIBI - YMCHHE POTHO3UPOBATh HEOIArOMPHUATHBIC KOJIOTHICCKUE
OepeKITMBOTO MOCJIEACTBUS MPEANPUHUMAEMBIX AEUCTBUH, IPENOTBpALIaTh
MIPOU3BOJCTBA, ux;
3¢ dexTHBHO - pacllupeHue OmbITa JAESITEIBHOCTH  3KOJOTMYECKOU
JIeiCTBOBATh B HaIlpaBJIEHHOCTH;
4pe3BLIYARHBIX OBIIa/ICHIE HABBIKAMH yUeOHO-HCCIIEI0BATEIHCKOMN, IPOCKTHOM
CUTYaIHsIX Y COLMAIbHON JeSITeNIbHOCTH;
Monyns 1 I'paxxgaHcko-aTpHOTHYECKOE
[IpakTrueckas peanu3anus UEIU U 3a/1a4 BOCIUTAHUS Ha Monyis 2 IIpodeccruoHanbHO-OprUeHTUPYIOIee (Pa3sBUTHE Kaphephl)
y4eOHBIX 3aHATHAX OCYIIECTBISIETCS B paMKax Mogayie 3 Dxonoruueckoe
CIIEIYIONINX HAMPaBICHUN BOCIIUTATEIBHON PabOTHI Mogayis 4 CiopTHBHOE U 310pOBbecOeperaroiiee
00pa30BaTENBHOTO YUPESKICHUS Monyns 5 CTyaeHueckoe caMOynpaBiIeHHe
Monaynb 6 KynbTypHO-TBOpUECKOE
Monyns 7 busHec-opueHTHpYyoIee (MOJIOAEKHOE IPEATIPHHUMATEIHCTBO)

! Yka3bIBalOTCA TMYHOCTHBIE U MeTanpeaMeTHble pesynbTaTsl u3 ®IOC COO (B nocneaneii pegakuuu ot 12.08.2022) B otriiaroisHoii Gpopme, hopMupyeMble 0011e06pa30BaTeNbHOM
JTUCIHATIIMHOMN
2 JlucuunnunapHsie (IIpeMETHBIE) PE3YJIBTATHI YKA3bIBAIOTCA B COOTBETCTBUH ¢ uX nepeunem Bo ®I'OC COO (s nocnenneil penakiuu ot 12.08.2022)



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

2.1 O0beM TUCHUILINHBI U BUABI Y4eOHOI padoThI

2.1 O0beM IMCHUIIMHBI U BUIbI Y4e0HOH padoThI

Bujg yueOHoii padoThI Oo0beMm B
yacax

O0BbeM 00pa3oBaTeIbHOM NPOrPAMMBI THCHHMILIHHBI 80
OcHOBHOE cojiepKaHue 78
BT. U..

TeopeTndeckoe o0ydeHme 48
MPaKTHYIECKUE 3aHATHSA 9
nabopaTopHbIE 3aHITHI 21

IIpodeccuonanbHO-OPUEHTHPOBAHHOE COIEPKAHME

6
(coaepxaHue NPUKJIATHOTO MOAYJISI)
BT. 4.
TeopeTniyeckoe o0yueHue 4
MPAKTUYECKUE 3aHATUSA 2
uri 2
IIpomexyTounas arrectauusi B gpopme 5

AuddepeHIMPOBAHHOTO 3a4éTa BO 2 cemMecTpe




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

DopmupyemMble
HaumeHoBanue Copep:xanue yueOHOTr0 MaTepHaJia, Ja0opaTOpHbIe H NMPAKTHYeCKHe PAaG0Thl, CAMOCTONATeIbHAsS padoTa O0Bem OK, IIK,
pa3/esioB U TeM ol0yuamommxcs 4acoB peanusyemble
Moy 14 padouei
MPOrpaMMbI
BOCHUTAHUSA
11 cemectp 78
OBLIAS U HEOPTAHUYECKASI XUMMUS 46
Pa3nen 1. OcHOBBI CTPOEHUSI BellleCTBA 12
Tema 1.1. Copep:xanue yueOHOro MaTepuaia 12
Teopernueckue 1-2 Beenenne. IlopTopenne MKOJIbHOI0 Kypca XUMHH
OCHOBBI XUMHH. Hay4Hble METO/BI IO3HAHUA BELIECTB U XUMUYECKUX SIBICHUN. POJIb SKCIIEPUMEHTA U TEOPUU B XUMHUH. 2 OK 01.
MonennpoBaHHEe XUMHYECKIX IPOIIECCOB Monya»1
3-4 Mepuoanueckuii 3axon I.. MenaeseeBa.
] Xumudeckuit anmeMeHT. AToM. Snpo artoma, W30TONBI. DJIEKTPOHHAS OO0OJOYKA. DHEPTreTHYCCKHUE
YPOBHH, MOJAYPOBHH. ATOMHBIE OpOHMTaNH, S-, p-, O- smeMeHTHl. OCOGEHHOCTH paclpeieNeHUs
3JIEKTPOHOB 110 OPOUTAIISAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DINEKTPOHHAS
KOH(UTypaIust aTOMOB. 1
Ilepnomuueckuii 3akoH u [leproandeckas cucrema xumuueckux snemeHToB .M. Menneneesa. CBs3b
MepHoIndecKoro 3akoHa M [lepnogudeckoil cucremsl xumudeckux anementos [I.J. Menzneneesa c
COBPEMEHHOH TE€OpHeil CTPOCHHSI aTOMOB
JladopaTopuasi pa6ora Nel «MoaeaupoBanue nocrpoenusi Ilepuoguyeckoii cucreMbl (TadaIUIbI) 1
371€eMEeHTOB
5-6 Ctpoenne atoma u nepuognyeckuii 3axon /.. Menpaeneena.
Crtpoenue sifjpa aToMa. DJIEKTPOHHOE CTpoeHUe atoma. M3otomnbl. PaaroakTUBHEIN pacniaj U siJepHbIE OK 01. OK 02.
peakmy. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX MMHU MTPOCTHIX Moayasl
Y CJIOKHBIX BEIIECTB 10 TPYIIAM U NepuoaaM. 3HaUeHHE MEePUOIMIECKOr0 3aKOHA B Pa3BUTHH HAYKH.
Otkpsitre [1.U. Menneneessim [leprnoanueckoro 3akona. [leproandeckuii 3akoH B popmymuposke .M. 2
Menneneesa. Ilepnogmdeckas TabiuIa XUMUYIECKUX 3JIEMEHTOB — rpaduecKkoe 0ToOpakeHue
MepHOINYECcKOro 3aKkoHa. CTPyKTypa NMepHOANYECKON TaOJINIIbL: Tepro bl (MaJible ¥ OOJBIINE), TPYIIIIE]
(rmaBHas 1 moboOYHAs).
7-8 KoBanenTHas xumnyeckasi cBsizb. MoHHasi XMMH4YecKasi CBSI3b 2

OneKTpooTpUIaTeNbHOCTh. KOBaJleHTHBIE TONISIpHAs W HEMOJIsIpHAas CBA3M. KpaTHOCTH KOBaleHTHOI
cBs31. MOJIEKyJISIpHBIE M aTOMHBIE KPHCTAITIYECKUE pemeTKi. CBOWCTBA BEIIECTB C MOJICKYJIIPHBIMH U
ATOMHBIMH KPUCTAJUIMYECKUMHU pemeTkaMu. Kiraccudukamys HMOHOB: IO COCTaBy, 3HAaKy 3apsaa,
HAJIMYMIO THAPATHOW 0000uKy. MoHHBIE KpHucTayuMdeckue pemeTku. CBoiicTBa BEIIECTB ¢ MOHHBIM
TUIIOM KPHUCTAJNINYECKOH PEILETKU.
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9-10

MeTaniu4deckas cBsi3b. ArperaTHblie COCTOSIHMS BellleCTB U BOIOPOJAHASI CBA3b.

Mertamnndeckas KpUCTaJUIMYecKas pelleTka M MeTalsIdueckas XUMHYecKas cBsi3b. DU3HUecKue CBOWCTBa
MeTaioB. TBepaoe, xKUAKoe U Ta3000pa3HOe COCTOSIHUA BelecTs. Ilepexos BelecTBa U3 OJHOIO arperaTHoro
COCTOSIHHS B ipyroe. Bomoponaas cBsi3b. THITBI KpUCTAIUIMIECKUX PEIIETOK.

JlaGopaTopHas padota Ne2 MojaespoBaHue pa3THYHbIX TUIOB KPUCTA/UNIMYECKUX PEIIETOK M ONUCAHUE
HX CBOHCTB.

11-12 JucnepcHbie CHCTEMBI.
[TonsTHe o mucmepcHoi cucteme. JlucnepcHas ¢asa W AUCIIEpCHOHHAs cpena. KinaccudukarusauciepcHbIx
cucteM. [IoHATHE O KOJUIOMAHBIX CUCTEMaX. 3HAYEHUE AUCIEPCHBIX CHCTEM.
JlabopaTopHasi padota Ne3 «IIpuroroBjieHue cycneH3un KapooHaTa Kajabliis B BoJe.
JlabopaTopHasi paGora Ned «IlosrydyeHue 3MyJIbCHM MOTOPHOro Macja. O3HakomiieHHe €O
CBOCTBAMM IMCIIEPCHBIX CHCTEM.

Pa3nen 2. PacTtBopsl

Tema 1.2.

Bonaa.
PactBopsbl.
DJIeKTPOJIUTHYE
cKast
JAUCCOLUALIHS.

Coaep:xanue y4eOHOro MaTepuajia

13-14

Bopa. PactBopbl. PacTBopenue.

PactBopeHne kak Gpu3nKo-xuMHUecKknii mporecc. PactBopsl. CriocoObl MPUTOTOBIEHHS PacTBOPOB.
PactBopumocTts. Bona kxak pactBopurens. PactBopumocTts BemiecTB. HachleHHbIE, HEHACHIIICHHBIE,
MePECHIIIEHHBIE PACTBOPHI. 3aBUCHMOCTh PAaCTBOPUMOCTH Ta30B, KUIKOCTEH M TBEPHBIX BEUIECTB OT
pa3nUIHBIX PaKTOPOB.

15-16

MaccoBast 10151 paCTBOPEHHOI'0 BelllecTBa.

Pacuérel mo ypaBHEHMSAM XMMHUYECKUX PEAKLHMH, B TOM 4YHUCIE TEPMOXUMHUYECKHE PpaCUETHI, PACUETHI C
WCIOJIb30BAaHUEM TOHSATHSA «MaccoBasl JI0Jisl BewlecTBa». MaccoBasi ol pacTBOPEHHOro BeuiecTBa. CMbICHT
MoKazaresisi MPeAeSbHO JOMYCTUMOW KOHLEHTPAaMd M €ro HCIHOJb30BAaHUE B OLEHKE 3KOJIOTMYECKOM
Oe3omacHocTH. [IpaBuiia SKOJIOTHYECKH IIETIECO00pa3HOTO MOBEACHUS B OBITY M TPYIOBOU NESTEIHHOCTH B
LEJISIX COXPAaHEHUs! CBOETO 37J0POBbSl U OKPYXKarolled NPUPOIHON Cpebl; OIMACHOCTh BO3AECUCTBUS Ha KUBBIE
OpraHu3Mbl OINpPEJEICHHBIX BeUIeCTB. PellleHne NpakTUKO- OPUEHTHUPOBAHHBIX pPACUETHBIX 3aJaHUN Ha
PacTBOPBI, HCIIOJIB3YEMbIE B OBITOBOW M MPOU3BOACTBEHHOH JSITEILHOCTH YEJIOBEKA

[pakTnyeckas padora. Nel «IIpuroros/ienne pacTBopa 3aIaHHOI KOHLUEHTPALUMN.

17-18

BHBKTPOH“TH‘ICCKaﬂ AUccounmanus

3H€KTpOJ’[I/ITBI u HCBJ’IeKTpOHPITI)IgHeKTpOHI/ITI/I‘IeCKaﬂ JUucconuanuAi. MexaHu3MBI 3H6KTpOHHTH‘ICCKOﬁ
aucconuanu g BEHICCTB € PA3JIMYHBIMHU  TUIIAMHU XHMHYECKOH  CBSI3H. FI/I)IpaTI/IPOBaHHBIe "
HECTUAPATUPOBAHHBIC MOHEI. CreleHb SHGKTPOHPITI/I‘leCKOﬁ JUCCOLMAlINH. CunbHble U cllabbie OJICKTPOJIHUTHI.
KI/ICJ'IOTLI, OCHOBAHUS U COJIM KaK DJICKTPOJIMTHI.

IpaxTnyeckas padora Ne2 «PacTBopbl. DJeKTPOJUTHYECKAS AUCCOLHALHY.

OK 01; OK 02; OK
04
Monyas 2

Paszgen 3.

CTpoeHvle U CBOiicTBA HEOPraHu4Ye€CKUX BEIeCTB

Coaep:xaHue y4eOHOro MaTepuajia
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Tema 1.3.
Knaccudukauus
HEOPraHn4ecKux
CcOoeTMHEHM .

19-20

Oxcuanl 1 UX cBoiicTBa. OcHOBaHHS U X CBOMCTBA.

ConeoOpasyromue u HecosneoOpasyromme Okcuabl. OCHOBHBbIC, aM(OTCPHBIC W KHUCIOTHBIC OKCHJIBI.
3aBHCHUMOCTh XapaKTepa OKCHIA OT CTCICHH OKHCICHHS 00pa3yIoIero ero Meramia. XMMHYSCKHE CBOWCTBA
okcuoB. [Tonydyenue okcumaoB. OCHOBAaHUS KaK 3JCKTPOJHUTHI, X KIaCCUMUKAIHS MO PA3IMYHBIM MPHU3HAKAM.
XUMHUYECKHE CBOMCTBA OCHOBAHMI B CBETE TEOPUU DJIEKTPOTUTHUECKON AUCCOIMAIINH.

JlaGopaTtopHas pabora NeS «McnbITaHue pacTBOPOB Inejodeii mHaumkatopamu. BiammoneiictBue
meJsio4eit ¢ cosisimu. Pa3ziio:keHue HepacTBOPUMBIX OCHOBAHHMII».

21-22

Kuciors! 1 ux cpoiictea. Cosin M HX CBOiiCcTBa.

KucnoTsl Kak 3JIEKTPOIUTHI, X KiIacCU(PHKAIMS M0 Pa3IMYHbIM MPU3HaKaM. XUMHYECKHAE CBOMCTBA KUCIIOT B
CBETE TEOPHUU DJIEKTPOJIUTHYECKOH nuccoruanuid. OCOOEHHOCTH B3aMMOAEHCTBHUS KOHIIEHTPHUPOBAHHOMN
CEepHOIl M a30THOM KUCIOT ¢ MeTaiuiaMi. OCHOBHBIE CIIOCOOBI MOJy4eHUsI KUCIOTHI. COM KaK 3JIEKTPOJIUTEHL.
Conu cpenHue, KUCIIbIe M OCHOBHBIE. XHMHUYECKH CBOWCTBa COJieH B CBETE TEOPHUHU 3IEKTPOIUTUUECKOI
quccorpanuu. CrnocoObl mostydeHust cojieid. VcnbplTaHWe pacTBOPOB KHCIIOT MHAMKaTOpamu. lcmbiTaHue
pPAacTBOPOB LIENOYEH HHIUKATOPAMH.

JladopaTopHasi padoTa Ne6 «McnbITaHHE PACTBOPOB KUCJIOT MHANKATOPpaMu. B3aumoneiicTBue KucJor ¢
MeTaLJIaMH, ¢ OKCHIAMHU MeTAJJIOB, C 0OCHOBAHUSIMHU. € COJISIMUY.

23-24

I'uapoaus coneii.
T'uaponus coneil pa3aMyHOro TUIA

JlabopaTopHasi padora Ne 7 «B3aumopeiicTBue coJieil ¢ Merasiiamu. B3anmopeiicreue coJieil apyrc
apyrom. I'mapoJiu3 coJsieii pa3jJM4HOro THIIAY.

25-26

I'eneTnyeckas cBsi3b MEKAY KJIaCCaMH HEOPraHUYECKHUX COeTMHEHHH.

HpaKTl/I‘leCKaﬂ paGOTa Ne3 «I'eneTnueckasi CBSI3b MEKAY KiIIaCCaMi HEOPraHu4eCKUX BEeECTB».

OK 01; OK 02
Monyas 2

Paszgen 4.

KuneTrnyeckune u TepMOINHAMIYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKUX Peakuii

Tema 1.4.
XuMHu4YecKne
peakun

Coaep:xanue y4eOHOro MaTepuasia

27-28

Kaaccuduxauusa XuMu4ecKUX peakuuii.

Peakiuu coenuHeHMs, pasloKeHUs, 3aMmenieHus, oOmeHa. Karamutuueckwe peakuuu. OOpaTuMmbie H
HeoOpaTHMbIe peakiyuu. ['OMOTeHHbIE M TI'€TepOTeHHBIE PEeaKIuH. DK30TEPMHUYECKHE W IHIOTEPMUYECKHE
peakuuu. TeroBoii agdexT xuMuueckux peakiuid. TepMOXHUMHUUECKHE YPABHEHHUS

[pakTuyeckas padora Ned «PemieHue 3KcnepMMeHTAIbHbBIX 32/1a4 110 TeMe KUCJI0ThD».

29-30

CKOPOCTL XHUMHUYIECCKUX peakunifl. Ilonstue o CKOPOCTH XHUMHYCCKUX peaKHHﬁ. 3aBI/ICI/IMOCTBCKOpOCTI/I
XUMHYCCKUX peaKL[I/Iﬁ OT PA3JINYHBIX Q)aKTOpOBZ MMpUupoabl pearupyrommx BCUIECTB, UXKOHLCHTPAIIUU,
TEMIIEPATYPBI, TOBEPXHOCTU COMPUKOCHOBCHUA U MCIIOJIB30BAHUA KaTAJIN3aTOPOB

JlaGopaTopHasi padota Ne8 «Peakuus 3aMenieHusi MeIH KeJie30M B PACTBOpPe MeIHOT0 KyNopoca.
3aBHCHMOCTb CKOPOCTH PeaKIIUH B3aMMO/IeiiCTBHS COJISIHOW KUCJIOTHI C METALJIAMH OT MPHUPOIbI,
KOHIIEHTPAIIMH BelIeCTB M OT TEMIIEPATYPbI»

OK 01; OK 04
Monyas 2
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31-32

O0paTuMoCTh XUMHYECKHX PeaKIHii.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3in4HbIX (akropoB. OOpaTHMbIC peakmuud. XUMHUYCCKOES
paBHoBecue. DakTopbl, BIUSIONIME Ha COCTOSIHME XuMHuYeckoro paBHoBecus. [lpunnun Jle Ilatense.
OO0paTtuMbIe U HEOOpaTUMBIC peakiu. XMMHUYECKOS PABHOBECHE U CIIOCOOBI €r0 CMEIIEHHUS.

JladopaTopHasi pabora Ne9 «XumMuyeckoe paBHOBeCcHe M €ro cMelleHHue».

33-34

OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu.
PeaKI_[I/II/I, NAYIme ¢ UBSMCHCHUEM CTCIICHU OKHCJICHHA.

JladopaTopHasi padora Nel0 «Peakuum, uayumue ¢ o0pazoBaHueM 0CajaKa, ra3a wiu Boiabl.Peakuuu B
PACTBOPAX JIEKTPOJIUTAX).

Heopranunue

CKasl XUMHUHA

12

Paznen 5. Meraiibl 1 HEMETAJLIbI

Tema 2.5.

Coaep:xanue y4eOHOro MaTepuasa

12

MeTasibl 1
HEMEeTAJIbI

35-36

Mertaniabl. Of1ue U XUMHUYEeCKHe CBOMCTBA MeTa/1J1I0B. Clioco0bI MOJIyYeHHsI MeTaJIOB.

XUMUYECKUE CBOMCTBA METAJIOB. DIIEKTPOXUMHUUECKHUM PsiJl HAMIPSHKEHUH METaJIOB. MeTaioTepMus.
OOmme cnocoObl mosydeHus MetaiuioB. [loHstue o Metamtypruu. [Tupomeramtyprus, THIpOMETaUTyprist U
aneKTpoMeTatyprus. OcoOEHHOCTH CTPOCHUsI aTOMOBU KpHcTaJuioB. dDu3nueckue CBOWCTBAa METAJIIOB.
Krnaccudukanus MeTamoB o pazinyHbIM IPH3HAKAM.

37-38

DJIeKTPOJIN3 PaCIJIaBOB H PACTBOPOB 3JICKTPOJHTOB. 3aKOHBI 3JeKTposn3a. [IponsBoacTBoanioMuHusA.
Xumus 1 npon3BoAcTBO. [Ipon3BoacTBO amoMuHus. OXpaHa OKpYy>KaroIIen cpeabl

IMpakTnyeckas padora Ne5 «PacuérHble 3a1auu «JIEKTPOJIU3 PACTBOPOB U PACIJIaBOB
3JIeKTPOJUTOBY. PacuéTel Macchl BeniecTBa Wi 00bEMa Ta30B [0 U3BECTHOMY KOJIMYECTBYBEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIMH BEUIECTB, pacYEThl MacCh

(00BéMa, KoMYecTBa BEIIECTBA) POIYKTOB PEAKITUH, €CITH OJTHO U3 BEIIECTB UMEET IPIMECH.

39-40

CmiaBbl MeTa/uioB. Kese3o. UyryH u crajb.
CrnaBsl MeTaNIOB: Y€pHbIe U 1IBeTHBIE. UépHas MmeTayutyprus. [IpuMeHeHre u CBOMCTBA CIUIaBOB.
JladopaTopnasi padora Nell «Pacno3HaBaHue py/[ :Kejie3ay.

JlabopatopHasi padora Nel2 «3akanka u oTnyck craju. O3HaKoOMJIEHHE €O CTPYKTYPaMUCEPOro u
0es10r0 YyryHa.

41-42

IIpakTuko-opueHTHPOBaHHOe 3aHsATHe. Koppo3ns MeTa/sioB. DIeKTPOXHUMHUYECKUH PAA aAKTHBHOCTH
MeTaJJIoB.

Koppo3us merannoB: Xxumuyeckass U 3JIEKTPOXUMHUUYECKass. 3aBHUCUMOCTb CKOPOCTH KOPPO3UU OT YCIOBHI
okpy»aromiel cpenbl. Kitaccngukanus Koppo3uu METauIoB 0 pa3iMyHbIM Ipu3HakaM. CriocoObl 3aIinThI
METAJUIOB OT KOPPO3UH Ha /1.

OK 01; OK 02; OK
04; OK 07
Monyas 2
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43-44

Hemertamibl. Oco0€eHHOCTH CTPOEHHUSI ATOMOB, CBOICTBA H MPUMeHEeHHEe HEMETAJLIOB.

Hewmerannel. [lonoxenne HemeramioB B Ilepuonnueckoi cucreme xumudeckux snemeHTon .M.
MenzeneeBa 1 0COOEHHOCTH CTpOEHUS aTOMOB. Du3nueckue CBONCTBA

HEMETaJIOB. AJIJIOTPOIHS HEMETAILIOB (Ha puMepe KUcIopoa, cepbl, hocdopa u yriaepoaa). XuMHISCKUE
CBOMCTBA BaKHCHIIINX HEMETAJUIOB (TAJIOTEHOB, CEPhI, a30Ta, Gocdopa, yriepoaa UKPEMHHUS ) H UX
coeIMHEHHH (OKCHIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOAOPOIHBIX coeanHeHuil). [I[puMeneHne BaxkHEeHIINX
HEMETAJIJIOB M MX COCTMHCHHUH.

IpakTnueckas padora Ne6 «IlosyyeHue, coOMpaHue U pacio3HaBaHHeE Ia30B».

45-46

KoutpouabHas padora Nel no paznesiam «Heopranudeckoii u o0meii xumum»
O00011IcHNE ¥ TIOBTOPSHUE MaTepHraa pas3zeia «MeTauibl i HeMETaJUIby.

JladopatopHasi padora Nel3 «Pemienne skciepuMeHTAJBHBIX 32129,

OPI'AHUYECKASA XUMUSA

Pa3gen 6. CTpoeHue u CBOIICTBA OPraHUYeCKHX BEIIECTB

Tema 6.1.
Teopernueckue
OCHOBBI
OpPraHN4ecKou
XHUMUH.

Coaep:xanue y4eOHOro MaTepuajia

47-48

IIpexmeT oprannvyeckoii XuMum.

[Ipeamer opraHnyeckoil XMMUHU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE B MOJIYYEHUHM HOBBIX BELIECTB U
MatepuanoB. [IpupogHble, HUCKYCCTBEHHbIE M CHHTETUYECKHE OpraHudyeckue BemecTBa. CpaBHEHHE
OpraHUYecKuX BEILIECTB C HeopraHuueckuMu. HayuHble MEeTOIbI TO3HAHUS BEILIECTB U XUMHUUECKUX SIBJIICHUM.
Ponp skcnepumenTa W Teopur B XUMUU. BalleHTHOCTh. XMMHYECKOE CTPOCHHE KaK MOPSAOK COECTUHEHHUS
aTOMOB B MOJIEKYJIbI 10 BAJICHTHOCTH.

JlabopaTopHas padora Nel4 «A3roroBjieHne Mo/iesieil MOJIeKYJl OPraHuYeCKUX BelecTBY.

49-50

Teopusi cTpoeHusi opraHuveckux coeaumHenuii A.M. BbyrtuaepoBa. Kaaccuduxanmss opraHuveckux
BeLeCTB M XUMHUYECKUX PeaKuMii B OpraHu4ecKoil XMMUM.

[IpencraBnenne o KinaccuUKaMK OpPraHWMYECKMX BemlecTB. HoMEHKIaTypa OpraHMYeCKHX COEAWHEHUH
(cucremarnueckas) ¥ TpUBHAJIbHBIE HAa3BaHUS BAKHEHIINX MPEJICTABUTENEH KIIACCOB OPraHWYECKHX BEIECTB.
OKCIIepUMEHTAJIbHbIE METOJbl M3Yy4EHHUs BEIIECTB M WX IPEBpAIICHHIl: O3HAKOMIEHHE ¢ oOpa3maMu
OpPraHMYECKHX BEIIECTB W MaTepHalaMH Ha MX OCHOBE, MOJEIHPOBAHHE MOJICKYJl OPTaHMYECKHX BEIIECTB,
HaOJIOIGHHEe W ONMCAaHHE JEMOHCTPAMOHHBIX ONIBITOB IO TNPEBPAIICHUI0 OPraHWYECKHX BEIIECTB IPH
HarpeBaHuu (MaBiieHHe, oOyriauBanue U ropeHue). OCHOBHBIE IMONOKEHUSATEOPHH XUMHYECKOTO CTPOCHHUS.
M3omepus u m3oMepsl. XUMH4YecKHe (OPMYIBI U MOAETH MOJIEKYJ B OPraHMYECKOH XUMHH. XHMUYECKHE
peaxknuy B OpraHndeckoi xuMuu. Kiaaccupukaiys BEmecTB M0 CTPOSHUIO YTIIEPOTHOTO CKEIeTa U HAJTHIHIO
¢yHKIIMOHANBHBIX TpyHIL. ['omMooru 1 romonorus. Hauananomenknarypsl |UPAC. Peakium nprcoeanHeHus
(TuapupoBaHus, raJloreHUpPOBAHUS,

THpOTaJIOreHUPOBaHMs, THIpaTanuy). Peakiyn oTuieruieHus  (JeruIpupoOBaHus, 1ernApPOraJoreHUpOBaHus,
jerunpatanun). Peakunu 3amenienus. Peakunu n3oMepu3anmu.

OK 02; OK 04;
Moayas 1

Tema 6.2.

Conep:xanue y4eOHOro MaTepuasia

10
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Yraesoaopoast u | 51-52 Aunxanbl. 30Mepnsi, HOMEHKJIATYPA, CBOICTBA, IPUMEHEHHE. OK 04; OK 07
HX AJKaHBI: TOMOJIOTHYECKHH PsiJl, ©30MEPUs 1 HOMEHKJIATypa aJIKaHOB. XMMHYECKHE CBOMCTBA aJIKaHOB (MeTaHa, 1 Monyan 2

TIPUPOAHBIE 9TaHa): TOPEHHUE, 3aMelLIeHUE, Pas3IoKeHNe, NeruapupoBanue. [IpiMeHeHre alkaHOB Ha OCHOBE CBOMCTB.

HCTOYHUKH

IIpakTuyeckas padora Ne7 «OnpenejieHHe KAa4eCTBEHHOT0 aHAJIW3a OPraHUYEeCKUX COeTMHEHH . 1
53-54 AnkeHbl. J{ueHbI.

OTHIIEH, eT0 MOoydeHue (IerHAPUPOBAHIEM 3TaHa, JETOJUMEpH3aIieil ToNnATUIeHa). | 'oMoIorndecKkuii sz,
M30MepHsl, HOMEHKJIATypa AalKCHOB. XHUMHYECKHE CBOICTBA J3THJICHA: TOPEHHE, KaueCTBEHHBIE PEAaKINY]
(obecuBeurBaHre OpOMHOM BOABI M pacTBOpa IE€pMaHraHaTa Kajus), THApATalys, I[TOJMMEpU3alNs.
[Ipumenenne >THIEHA Ha OCHOBE CBOICTB. [loHATHE O MHMEHAX KaK YTIIIEBOAOPOJax C ABYMS ABOMHBIMH CBSI3SIMH. 1
ComnpspKeHHBIE AMCHBL. XUMHYECKHE CBOiicTBa OyTaaneHa-1,3 u n3onpeHa: obecnBedrBaHIE OPOMHOM BOJBI Ui
noJiuMepu3anys B Kaydykd. HaTypalbHbII U CUHTETUYECKHE KayyykH. Pe3una.

AJIKMHBI. ApeHBbI.

AnerwieH. XUMHYECKHE CBOMCTBA alleTHJICHA: FOpPEHHE, 00ecIBEUNBAHNE OPOMHOW BOIBI, MPHCOCANHEHUE
XJIOPOBOJOpO/a M ruapatanus. [IpuMeHeHne aneTHieHa Ha OCHOBE CBOMCTB. MeXKiaccoBas M30MEPHS C
AIKAITCHAMH.

Benzon. Xumudeckne coiicTBa OeH30Ja: TOpPEHHE, PEAKIMH 3aMEIIeHNs (TaJIOTCHUPOBAaHNE, HUTPOBAHNUE).
[IpumeHeHne OeH3071a HA OCHOBE CBOMCTB.

JlaGopaTtopHasa pabora Nel5 «O3HakoMileHHe ¢ KOJUIeKIUeHd KaydykoB W oOpa3nmamMu M3JeJuil u3 1
Pe3MHBD».

55-56 IIpuponnvie uctounuku yriesoaopoaos. Hedgrs. CoctaB u mepepadoTka HedTH.

[pupoaHslii ra3: cocTas, NpEMeHeHUe B KadecTBe ToumBa. Hedgre. Coctas u nepepadbotka Hedru. [leperonka
HepTH. Hedremponykrel. KoHTponmbHBIe TecToBBIE 3agaHus 1o Teme: «IIpHpOIHBIE HCTOYHHKH
YIJIEBOAOPOIOBY. [IpUpO/IHBIE NCTOYHHKH YIJIEBOZOPOAOB. [IpHPOIHBIA ra3 M HOMyTHBIC HedTAHBIC rasbl.
Hedrs u e€ npoucxoxaenuwe. CrocoObl mepepabOTKH HEPTH: NEPEroHKa, KPEKHHI (TepMHUYECKHil,
KaTaIUTHYeCKuil), muponu3. [Ipoxykrsl nepepaboTk HedTH, UX IPHUMEHEHHE B IPOMBIIUICHHOCTH H B OBITY.
KaMeHHBI| yroJb M IPOJIYKTHI €ro nepepaboTKH.

JlaGopaTtopHas padota Nel6é «O3HakoMileHHe ¢ KoJIIeKnMeil 00pa3sunoB He)TM U NPOAYKTOB ee
nepepadoTKu». 1
57-58 PacuyéTHble 32724 HA BHIYUCIEHHS 10 YPABHEHHIO XHMHYECKOH peaKInu.
Bbruncnenus 1o ypaBHEHHIO XUMHYECKOH peakunu (Macchl, 00bEMa, KOJMYECTBA NCXOJHOTO BEIIECTBA MU 2
MPOJYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB HIIH ITPOTyKTOB
peakuum).

Tema 6.3. Copep:xanue yue0HOro MaTepuaa 8 OK 01; OK 04; OK 07
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Kucnoponconep | 59-60 IIpenenbHbIe 0IHOATOMHBIE CIUPTHI. MDeHOJIbI. AJIKOT0JIb — BPar 310POBbs U 001LeCTBA. Monyanb 4
JKamue MertaHos M PTAHOJ: CTPOCHHUE, (PM3NYECKUE U XMMHUYECKHE CBOMCTBA (PEaKIMHM C aKTUBHBIMH METaJIaMH,
OpraHu4eckme raJIoTeHOBOJIOPOJaMHU, TOpeHHe), MpUMeHeHne. BogopoaHble CBsI3U MeXTy MoJeKylaMu cnuptos. [leiicTBue
cOeMHEHMS. METaHOJIa ¥ ITAHOJIAa HA OPTraHU3M YelIOoBeKa.
MHOT0aTOMHBIE CIUPTHI. DTWICHIVIMKOIb W TJIHLEPUH: CTpOeHHE, (U3MYECKHe M XUMHYECKHE CBOMCTBA
(B3auMozeHcTBHE CO MIETOYHBIMU METaJUIaMH, KadeCTBEHHAsI
peakiys Ha MHOTOATOMHBIe cnupThl). JleWcTBHE Ha OpraHu3M desnoBeka. IIpuMeHeHue riuIepuHa U
STHIIEHTIIMKOJIS.
®DeHOII: CTPOCHHUE MOJICKYJIbI, (DU3MYECKHE W XMMUYecKkue cBoiictBa. TokcuunocTs (enona. I[Ipumenenue
(deHosa. AJNKOroJu3M, ero MociIeCTBHI U IpeIypexIeHHUE.
JladopaTopHasi padora Nel7 «PacTBopeHue riimuepuHa B Bojie H B3auMo/jeiicTBHe ¢ THAPOKCUAOM
meau (ID)».
61-62 Aabaerngbl. Kap6oHOBBIE KHCJIOTHI.
Anpneruspl. opManbaeru, aleTaabIer i CTpOeHHEe, GU3NICCKHe
M XUMHYECKHE CBOMCTBa (peaKHI/II/I OKHUCJICHHSA W BOCCTAHOBJICHHs, KAaYCCTBCHHBIC peaKLu/m), TIOJIYUCHHUC U
MMPpUMCHCHUEC. O,HHOOCHOBHLIC peaACIbHBIC Kap60HOBI)Ie KHUCJIOTHI. MypaB]:I/IHaH U YKCYCHas1 KHUCJIOTBI:
cTpoeHue, (U3UMUECKHMEe M XUMHYECKHe CBOWCTBa (CBOWCTBa, oOImMe /sl Kiacca KHUCIOT, PEaKLus
STepU(UKAIINH), TIOTyICHHE U TpuMeHeHre. CTeapuHOBAs M OJICMHOBAS KUCJIOTHI KaK MPEICTABUTEIIN BBICIIINX
KapOOHOBBIX KUCIIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KHCJIOT, X MOIOIIEe JACHCTBUE.
JladopaTopHasi padora Nel8 «CBoiicTBa yKCYyCHOIl KHCJI0TBI, 001IHe €O CBOMCTBAMU
MHHEPAJIbHBIX KHCI0T».
63-64 Cao:xuble 3GUpPHI U KAPHI.
Crnoxable 3QUpBl KaK TPOU3BOJHBIC KapOOHOBBIX KUCIOT. 'maponu3 cinoxHbX 3¢upos. Kupsel. ['nmaponms
xkupoB. [lpumeHeHue >xupoB. buomormueckas ponb xupoB. [lomydeHne CIOXKHBEIX 3QHPOB peaxiueit
stepudukanmn. Croxabsle 3QUpBl B MpHUpOJe, WX 3HauceHWe. [IpUMEHEHHE CIIOKHBIX (QUPOB HA OCHOBE
cBoiicTB. JKHpHI Kak ciokHBIEe 3Quphl. Kiraccudukamnus xupoB. XUMHUECKHE CBOMCTBA KHPOB: THIPOINA3 U
THIPUPOBaHUE XKUIKHUX KHUpoB. [IprMeHeHHe )KUPOB Ha OCHOBE CBOWCTB. MbLa.
JladopaTopHasi padoTa Nel9 «/loka3aTe1bCTBO HeNpeaeaIbHOT0 XapaKTepa *KUJAKOT0 :KUPaK.
65-66 Yraesoasl. Knacenpukanms yriaesonos. I'imoko3a. Caxapo3sa. Ilonncaxapuasl.
YraeBoasl: coCTaB, KiIacCH(PUKAIMs YIIIEBOJOB (MOHO-, MU- M TOJHcaxapunabl). [Joko3a - mpocTedmmit
MOHOCaxapua: 0COOEHHOCTH CTPOEHUS MOJICKYJIBI, (PU3MUYECKHEe M XMMUIECKHE CBOHCTBA (B3aMMOACHCTBHE C
rugpokcunom mean(Il), okucienne aMMuadHbIM pacTBOPOM okcuza cepedpa(l), BoccraHoBieHHE, OposkeHNE
TIIIOKO3bI), HAXOXK/IEHUE B NIPUPO/IE, IPUMEHEHHE, Onosornieckast poib. PoTocHHTe3. 3HaUEHHE YTIIICBOJOB B
JKMBOM PUPOJIe M XKHU3HU YEJIOBEKA.
JlaGoparopHasi paGora Ne2() «B3aumopeiicTBue rJOKo3bl M caxapo3bl ¢ rugpokcuaom meau (l1).
KauecTBeHHasi peaknmsi HA KpaxmaJn.
Tema 6.4. Copep:xanue yue0HOro MaTepuasa
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A3oTcoaep:xang
ue
OpraHHYecKue
coeTMHEHMSI.

67-68

AMHHBI. AMMHOKHCJIOTBI. Beaku.

AMUHOKHUCIIOTE Kak aM(OoTepHble OpraHudeckue coequHeHUs. (DU3MUeCKUe W XUMHYCCKHE CBOWCTBA
AMHHOKHCIIOT (Ha MPHMEepe TIUIMHA). broornueckoe 3HaYeHUe aMUHOKUCIOT. [lenTuab.

benku kak mpupoaHbIe BHICOKOMOJEKYISIpHbIE coeuHeHus. [lepBuyuHas, BTOpUYHAsl U TPETUYHAs CTPYKTypa
O0cnkoB. XWUMHUYCCKUE CBOICTBAa OCIKOB: TUAPOJM3, JCHATYpAaIlus, KadeCTBCHHBIC pEaKIMH Ha OCIKH.
DKCIEePUMEHTABHBIC METOABl HW3YyYCHHsI BEIICCTB W WX NPEBpAlICHHUN: HAONIOJACHUC W OMNHCAaHUC
JICMOHCTPAIIMOHHBIX OMBITOB: JICHATYpAIUs OCJIKOB IPH HATPCBAHUH, IBETHBIC PEAKIINU OCJIKOB.

JlaGopaTtopnas pa6ora Ne 21 «PacrBopeHue OeiaxoB B Boae. O0Hapy:xkeHne OenkoB. JleHaTypanus
pacTBopa 0ejika KYPHHOI0 sliilla CIMPTOM, PACTBOPAMM COJIeil TAKeJIbIX METAJLIOB).

Tema 6.5.
Bricokomouieky
JISIpHbIE
coeMHEeHMSI.

Coaep:xanue y4eOHOro MaTepuasia

69-70

IIpakTnko — opuentupoBanHoe 3ansTue. lloaumepbl. CHHTeTHYECKHUE IJIACTMACCHI.

OCHOBHBIC TIOHATHSI XUMHH BBICOKOMOJICKYJIIPHBIX COEAMHEHUH: MOHOMEp, MOJIMMEp, CTPYKTYypHOE3BEHO,
CTeTeHb MOJIMMEPU3ALINH, CPeIHA MOJIeKyIsIpHas Macca. OCHOBHBIE METO/bI CHHTE3a BBICOKOMOJICKYIISIPHBIX
COGILI/IHCHI/Iﬁ - MoJIMMEpHU3alivs U NOJIUKOHACHCAIUA.

. Obume cBoiicTBa nonumepoB. llonydyeHue MOMUMEPOB peakuueil MOJMMEpU3allMi U IIOJIMKOHACHCAIMH.
[Momydenne monuMepoB peaknuedl MOMUMEpH3alMM W TOJUKOHACHCAIMM. TepMOoIacTHYHBIE |
TepMOpeaKTHBHBIE MIacTMacchl. IlpeacTaBuTeny miacTMacc.

IIpakTnyeckas padora Ne§ «PemeHue 3KCepUMEHTAJbHBIX 327124 HA UIEHTUPUKAIUIO OPraHUYECKUX
COeIMHEHU .

71-72

BonokHa, ux kiaaccupukanus.

Bonokna, nx kinaccudukarnus. CpoiicTBa, MOIydeHHE, PACO3HABAHUE U MPHMEHEHHE BOJOKOH.
OKonorn4eckre mpooIeMsl IPOU3BOACTBA M HKCIUTyaTaI[MH TEKCTHILHBIX MaTePHAJIOB.
OKCIepUMEHTaIbHBIE METO/bl U3YUYEHUs BEIIECTB M MX NPEBPAILCHMI: O3HAKOMIICHHE C 00pa3uamu
MIPUPOHBIX M HCKYCCTBEHHBIX BOJIOKOH, ITACTMACC, KayIyKOB.

[pakruyeckas padora. Ne 9 «Pacno3naBanme miacTMacc u BOJOKOH».

Paszgea 11l Xumusa u ku3up

Pa3gen 7. Xumus B ObITY M NPOU3BOACTBEHHOI 1eSITEJILHOCTH Ye10BeKa

OK 02; OK 04; OK 07

Monyas 3

Coaep:xanue y4eOHOro MaTepuajia
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Tema 7.

Xumust B ObITY U
MPOU3BOJICTBCHH
Ol NesITeNTbHOCTH
YeJIoBeKa

73-74

IIpakTNKO — OPUEHTHPOBAHHOE 3aHATHE. XMMHS B ObITY U IPOU3BOACTBEHHOI 1eATEeJILHOCTH YeJ10BeKa.
Ponb xumMuu B 00€CIIEYCHUH YKOJOTMYCCKON, SHEPreTUYECKOM M MHUIIEBON 0E30MacHOCTH, Pa3BUTUU
MenuuuHbL. [IoHsATHE 0 HayYHBIX METOAAaX MO3HAHUS BEILIECTB U XUMUUECKUX PEaKIIHil.

IpencrapneHus 00 0OIIMX HAYYHBIX MPUHIMIIAX TPOMBIILICHHOTO MOJYYCHHS BAYKHEHIIIUX BEIICCTB.
UYenoBek B MUpE BEUIECTB U MATEPUAJIOB: Ba)KHEHIIINE CTPOUTEIbHbIE MaTe€pUalbl, KOHCTPYKIMOHHbBIE
Marepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaibl AJis dJIEKTPOHUKH, HAHOMAaTepHuaibl, OpraHUuYEeCKUEN
MUHEpaIbHBIe YI0OpeHus. XUMUS U 3I0pOBbE UEIOBEKa: MpPaBHJIa HUCIOJIB30BaHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia 0€30MaCHOTO UCIIOIb30BAHHUS MPENapaToOB OBITOBOM XUMHUK B TIOBCEIHECBHOWIKU3HH.
Hogeiiiine noctrkeHrss XMMUYECKON HayKHM M XMMHUYECKOW TexHosioruu. lIpaBuia moucka nananusa
XUMHYECKOH MH()OPMAINK U3 Pa3IMIHBIX HCTOYHHUKOB (HAaydHas U y9eOHO-HayJHAsIIUTEpaTypa, CPEeaCcTBa
MaccoBoi nHpopManuu, cetb HTepHET). « XUMHUSA B OBITY U MPOU3BOICTBCHHOM

JeATELHOCTHY YEJIOBEKaY.

75-76

IIpakTuko — opuenTHpOoBaHHOe 3ansATHe. [IpakTHYeckoe 3ansiTue. 3amura pedepatos no reme «Pojb
XMMHH B o0ecneYyeHMH 3JKOJOTMYecKOl, JHepreTH4eckKoii W NMIIEBOil 0e30MACHOCTH, Pa3BUTHHU
MeIULIMHbD)

IIpencraBneHne pe3yabTaTOB pelieHHs KeiicoB B (opMe MUHH-IOKIana ¢ mpeseHTanueil. Ilouck u anamms
KEeCOB O NPHUMEHEHHWW XHMHUYECKHX BEIIECTB M TEXHOJIOTHHA ¢ y4eToM Oyaymiedl mnpodeccuoHaIbHOU
JACATCIBbHOCTHU II0 TECMaM: BaKHEHIIINE CTPOUTCIIbHBIC MaTCpHalibl, KOHCTPYKIIMOHHBIC MaTE€pUaJIbl, KPACKH,
CTCKJIO, KE€paMUKa, MaT€pualibl IJIA DJJCKTPOHWUKHU, HaHOMATEpHasibl, TCKCTUJIBHBIC BOJIOKHA, UCTOYHUKU
OHCPIUH, OPraHNnICCKUEC U MUHCPAJIbHBIC y;:[o6peHI/m, JICKApCTBCHHBIC BCUICCTBA, OBITOBAsT XUMUS.

77-78

JuddepenunpoBaHHblil 3a4ET

Koncynpranuu

O0bEM 00pa3oBaTeIbHON MPOrPaMMBbI

78
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3. YCJIOBUSI  PEAJIM3ALIMM  IIPOTPAMMBI  OBILEOBPA3OBATEJILHOM
JUCLMUIIIAHBI

3.1. Tpe6oBaHNSA K MUHMMAJIbHOMY MaTepHaJIbHO-TeXHHYECKOMY 00ecrieYyeHHI0

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:

MEH3YpPKH, TUIETKU- KareIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JTYTIbI, IPEIMETHBIC U TIOKPOBHBIE
CTEKJIa, TUIAHIIETHI JJISi KalleNbHBIX Peakuui, (UIbTpOBaIbHAS Oymara, MpPOMBIBAJIKH, CTCKJISTHHBIC
MpOOUPKH, PEe3UHOBBIE MPOOKH, (poHAPUKH, HAOOP PEAKTUBOB, CTEKIISHHBIC MAJTOYKH, IITATUBBI IS
poOUPOK; MEPHBIE LIWJIMH/IPBI, BOPOHKU CTEKJISIHHBIC, BOPOHKHU JINIUTEbHbIC IHarHApudeckue (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 Ta300TBOIHON TpyOKoOii), IepKaTenu A 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; yHUBEpCaIbHbIM MHAMKATOP; nuneTku Ha 1, 10, 50 M (umm go3aropsl 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.



3.2. UudopmanmonHoe odecrieyeHue 00y4eHus

OCHOBHbBIE HCTOYHUKHU
1. VYuyebnuk [Ipocemenue 10 xmacc, DI'OC, I'abpuensu O. C, Octpoymos . T,
CrnankoB C. A. Xumusi, 6a30BbIi YpOBEHb, 2-¢ uzganue, 2024, ctp. 128

2. VYuebnuk 11x1 ®I'OC I'abpuensu O. C, Octpoymon U. I', Cnaakos C. A. Xumus
(6a30BHIi1 ypoBeHb) (6-¢ u3a, cTepeoTH.) -Mocksa u3a-Bo I[Ipocsemenue, 2024, ¢.127

JlonoTHUTEeIbHbIE HCTOYHUKH

1.I'abpuensn O.C. Xumus i mpernojgaBaTels: yueOHO-MEeToandeckoe nocobue
| O.C.I'abpuensnu, I'.I'. JIpicoBa. — M.: 2014

2. lNabpuensu O.C. u ap. Xumusa misg npodeccuii U CrernuanbHOCTEH
TEXHUYECKOTONPOGUIIs (JIEKTPOHHOE MPUITOKCHHE )

3. I'abpuensu O.C. Xumusi: mocobue s noaroroBku k EI'D: yuel.
nocobue / O.C.I'abpuemnsin, U.I'. Octpoymos, C.A. Crnaakos. — M.: 2011

4. Epoxun FO.M. Xumus: 3agaun u ynpaxsenus. — M.: 2014 Epoxun
KO.M. COOpHHMKTECTOBBIX 3a1aHui 110 XuMuHu. — M.: Akanemus, 2014

5. I'abpuensia O.C. Ilpaktukym: y4e6. nocobue / I'abpuensia O.C.,
OctpoymoB U.I".,Cnankos C.A., lopodeera H.M. — M.: 2014

6. INabpuensu O.C. u ap. Xumus nns npodeccuit u cnennanbHOCTEN
TEXHUYECKOTONPOQHIIS (IJICKTPOHHOE IPUIIOKECHHUE)

7. O. C.T'abpuensn, 1. I'. OctpoyMoB, yueOHUK U1 CTY. YUPEKACHUN
cpen. pod. odpazoBanus / Xumust s mpo(ecCcHii U CrenualibHOCTEH TEXHUYECKOTO
npoduinst — 4-e usn., crep. — MockBa, U37aTeIbCKUN HEHTP «AKagemus» 2018. — 272
C.,

HNHuTepHeT-pecypcsbl

1.hemi.wallst.ru - «Xumus. O6pa3oBaTeabHBIN CANT IS
[IKOJIbHUKOBY»

2.www.alhimikov.net - OGpa3oBaTenbHbIN CaNUT IS IIKOJIBLHUKOB

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

4. www.enauki.ru — iHTepHeT-131aH1e TS YIUTeIeH
«EcTrecTBEeHHBIC HAYKI)

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

6. hvsh.ru —sxypran «Xumus B KO

7.WwWw.hij.ru/ -« XuMus 1 )KU3HbB

8.chemistry-chemists.com/index.html - snexTpoHHbIH KypHAT « XUMUKA ¥ XUMHSD


http://www.alhimikov.net/
http://www.enauki.ru/
http://www.hij.ru/

4 KOHTPOJIb " OIIEHKA
OBIIEOBPA30OBATEJBHOU JUCIIUITIJIMHBbI

PE3YJIbTATOB OCBOEHUA

KoHTponb W oOlleHKa pe3yibTaToB OOy4YeHHUS OCYIISCTBIISCTCS TPENOJaBaTejieM B
MpOLIEeCCe MPOBEICHUS MPAKTUYECKUX 3aHIATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAK¥KE
BHITIOJTHEHUSI  OOYYarOIIMMHCS WHAWNBUAYAIBHBIX  33JaHUl, MPOEKTOB,  HCCIEAOBAHUU.
PesynbpTarel 00yueHHs OmpeneNsitoT, 4To oOydaromiuecs JAODKHBI 3HaTh, MOHUMATh U
JIEMOHCTPHUPOBATH I10 3aBEPIICHUU U3YUCHUS TUCIUILIUHBI.

s hopMupoBaHusi, KOHTPOJIL U OLEHKU Pe3yJIbTaTOB OCBOCHUS YUeOHOM MUCIUIINHBI
UCIIOJIE3YETCS CUCTEMA OLIEHOYHBIX MEPOMPHUATUH, TIPEICTABIISIONIAT COO0N KOMIUIEKC YIeOHBIX
MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3yibTaTaMu OOydeHHUs U CPOPMYJIHUPOBAHHBIX C YUYETOM

OI'OC COO (mpenmerHsble pe3yapTaThl o quctumiuze) u @I'OC CIIO.

Ne

OK/TIK

Mopayas/Paznen/Tema PesyabTaT 00yuenus Tunbi OLICHOYHBIX
MepONpUsTHii
OcHOBHOE coJiepKaHue
1 Pazgen 1. OcHnoBbl | DopMmympoBath 0a3oBEIC
CTPOEeHUS BellecTBa TIOHATHS Y 3aKOHBI XUMHUH
11 OKOL. | Crpoenne atomon COCTaBIATH XMMHYECKHE 1. TecToBOE 3anaHNE
XMUMUYECKUX 3JIEMEHTOB U (G opMyJIbI COSTUHEHUIT B «CTpoeHne aToMOB
MPUPOA XUMHUYECKOH COOTBETCTBHUH CO CTCTICHBIO XUMHYCCKHX 3JICMEHTOB U
CBSI3U OKHUCITICHHUS XUMUIECKUX TIPUPOJA XUMHUIECKOH
AIIEMEHTOB, UCXOIS U3 CBSI3I.
BaJICHTHOCTH U 2. 3amauu Ha COCTaBJICHUE
ANEKTPOOTPHLIATESITFHOCTH XUMHYECKHX GopMyIt
JIByXaTOMHBIX COCAMHCHHIA
(oxcumoB, cynppHUIOB,
THIIPHUJIOB H T.IL.).
3. 3amanus Ha
WCIIOJIb30BaHNE
XUMHUYECKOW CUMBOJIMKH
1.2 OK 01 [lepuoanueckuii 3aKoH U XapakTepu3oBarb 1. Tect «Merayeckue /
OK 02 TabIUIa XUMHYECKHE JJIEMCHTHI B HEMETaJNINIeCKUe
J.N. MenneneeBa COOTBETCTBHH C UX CBOMCTBa,

MIOJIOXKECHHUEM B
NEPUOANYECKON CUCTEME
XMUMHUYECKHX 3JIEMEHTOB
JA.N. Menneneena

AEKTPOOTPHIIATEIIEHOCTh
"

CPOJICTBO K JICKTPOHY
XUMHYECKHUX JICMEHTOB B
COOTBETCTBHUE C HX
3JIEKTPOHHBIM

CTPOEHHUEM U MOJIOKEHUEM
B

TePUOIUUECKON cucTeME
XHMHUYECKHUX 3JIEMEHTOB
J.N.

MeHnneneeBay.

2. [IpakTdeckue 3a1aHUs
Ha

YCTaHOBJIEHHE CBSA3HU
MEXTY

CTPOEHHEM aTOMOB
XUMHYECKUX

3JIEMEHTOB U
TePUOIUUYECKUM
H3MEHCHHEM CBOMCTB
XUMHYCCKUX

QJICMCHTOB M UX

COCIUHCHUH B




COOTBETCTBUH C
MOJIOYKEHUEM
Ilepuoguueckoit
CUCTEME.

3. IIpakTuko-
OpPHCHTHUPOBAHHBIC
TEOpPETHICCKHE 3aTaHUS
Ha XapaKTepHU3aLuio
XUMHUYECKHUX JIEMEHTOB:
«Mertamnnyeckue /
HEMETAJITHYCCKUC
CBOIICTBA,
3JIEKTPOOTPHUIATETEHOCT
b ¥ CPOJICTBO K
AIEKTPOHY XUMHUYIECKUX
3JICMEHTOB B
COOTBETCTBHE C X
AJIEKTPOHHBIMCTPOCHUEM
M TIOJIO’KCHUEM B
NEPUOANYECKON CUCTEME
XUMHYECKHUX 3JICMCHTOB
J.. MenneneeBa»

1.3

OK 01
OK 04

CtpoeHue BeliecTBa

XapaxkTepu30BaTh THUIIbI
XUMUYECKOHN CBS3U.
Knaccudukarus
JUCTICPCHBIX CUCTEM.

1. TecroBoe 3aaHue
«MeTtamnmdeckast CBA3bY.
2. [IpakTrdeckue 3a1aHUA
«MopnenupoBaHue
Pa3JINIHBIX TUIIOB
KPUCTATUTMICCKUX
pemeToK

3. IIpakTuko-
OpUCHTHUPOBAHHBIC
TEOpETHICCKHE 3aTaHUS
HA XapaKTepH3aLUIo
XUMHNYCCKUX JJIECMCHTOB:
«Merasnnaeckue /
HEeMEeTalJINueCcKue
CBOMCTBA,
3JIEKTPOOTPHIATEIEHOCT
b ¥ CPOJICTBO K
JJIEKTPOHY XUMHYECKUX
JJIEMEHTOB B
COOTBETCTBHE C MX
3JIEKTPOHHBIMCTPOCHUEM
U [I0JI0)KEHHEM B
NEPUOANYECKON CHCTEME
XUMHNYECCKUX IJICMCHTOB
J.1. MenneneeBa»

3. JlaboparopHnas paboTa
Ne3

«IIpurorosnenue
CYCHEH3UU

KapOOHAaTa KabIIHsI

B BOJIC.

Jlaboparopnas

pabota Ne4




«ITonmy4yeHne sMyTbCHA
MOTOPHOTOMACIA.
O3HaKOMJICHHUE CO
CBOMCTBAMM JUCHEPCHBIX
CHCTEM.

Pa3znen 2. PacTBopbl

HccnenoBaTb HCTHHHBIE
PAcTBOPHI € 32JaHHBIMH
XapaKTepUCTHKAMU

2.1.

OK 01
OK 02

IlonsTue o pactBOpax

Pa3nnuarh MCTHHHBIE
pacTBOpPBI

1. 3amaun Ha
MPUTOTOBJIICHHE
PacTBOPOB.
IIpakTuko-
OpPUCHTUPOBAHHBIC
pacueTHbIC
3aJaHus Ha
TCTICPCHBIC
CHCTEMBEI,
HCTIOJb3YyeMBbIC B
OBITOBOM U
TIPOU3BOJICTBEHHOI
JIEATEIIBHOCTH
YyenoBeKa

2.2

OK 01
OK 04

Hccnenosanue cBOMCTB
pacTBOpOB

UccnenoBath  (pu3UKO-
XHUMHUYECKHE CBOMCTBaA
HCTHHHBIX PaCTBOPOB

JlabopatopHas
pabota
«IIpurorosienue
PacTBOpOB»

2.3.

OK 02
OK 04

DJIeKTpOIUTHYECKAS]
JIACCOLMANU U HOHHBIN
o0MeH

CocTaBinsTh ypaBHEHHUS
XMUMHYECKHX PEAKIH HOHHOTO
oOMeHa ¢ yyacTHeM
HEOPraHNYECKHUX BEIECTB

1. 3amanus Ha
COCTaBJICHHE
MOJIEKYJISIPHBIX U
WOHHBIX PEaKInii C
y4acTHEM KHCIIOT,
OCHOBaHUU U COJIEH,
YCTaHOBJICHUE
U3MEHEHHMS
KUCJIOTHOCTH CPEJIb
2. [Ipaktraeckas padora
Ne2
«PacTBOpBHL.
DJeKTpoIuTHIECKast
JICCOLHAIHSD).

Pa3nen 3. CTpoenue u
CBOMCTBA
HEOPraHUuYeCKHX
BeEIEeCTB

HccnenoBarh cTpoeHue U
CBOIiCTBa HEOPraHUYECKHX
BellecTB

KonTpoabHnast padora
«CaoiicTBa
HEOpPraHu4ecKuXx
BelleCTB»

3.1

OK 01

Knaccudukarus,
HOMEHKJIATypa U CTPOCHUE
HEOPTraHMYECKHUX BEIICCTB

Krnaccudumnuposars
HEOPraHMYECKHUE BEIIECTBA B
COOTBETCTBUM C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHME HEOPTraHNYECKUX
BEIIIECTB UCXOAS U3 UX
XUMHUUYECKOH (hOpMyIIBI
WJIN COCTaBJICHHE
XUMUYECKOH (HOpMYITBI
HCXOAS U3 Ha3BaHUA
BEIIEeCTBA 110
MEXTyHapOIHOM W
TPUBHAIIBHOU




HOMEHKJIAType».
2. 3aja4u Ha pacyeT
MacCOBOMIOIH

(Maccel) XUMHUECKOTO
JJIEMEHTa

(coenuHenus) B
MoJIeKyJIe (cMecH).

3. [IpakTryeckue 3agaHns
Mo KacCcU(pUKAIINH,
HOMEHKJIATypE U
XUMHYIECKUM (OopMyTIaM
HEOPraHUYECKHX BEIIECTB
Pa3IYHBIX KJIACCOB.

4. TIpakTHyeckue
3aJaHus Ha

OIIpeeIeHNe
XUMHUYECKON

AKTHBHOCTH BEIECTB B
3aBUCHMOCTH BUA
XMMHUYECKOICBS3H 1

TUIA KPUCTAUIMYECKOMN
peleTku

3.2.

OK 01
OK 02

DU3NKO-XUMUYECKUE
CBOMCTBA HEOPraHUYECKUX
BEIIIECTB

VYcranaBnuBaTh 3aBUCUMOCTh
(U3UKO-XMMUYECKUX CBOIMCTB
HEOPTaHMYCCKUX BEIICCTB OT
CTPOCHHUS aTOMOB U MOJICKYIL, a
TaKXKe THIA KPUCTAJUTMIECKOH
peIIeTKH

1. TecroBoe 3amanue
«OcobeHHOCTH
XHUMHYECKUX CBOMCTB
OKCH/JIOB, KHCIIOT,
OCHOBaHUH, aM(POTEPHBIX
THIIPOKCHUJIOB H COJICH».
3a7aHus Ha COCTABJICHHE
YpaBHCHHI XUMUYECKUX
peaxumii ¢ yqyactuem
MPOCTBIX M CIIOKHBIX
HEOPTraHUYECKHX
BEIIECTB: OKCHIOB
METAJIJIOB, HEMETAILJIOB H
aM(pOTEPHBIX IJICMEHTOB;
HEOPTaHUYECKUX KHCIIOT,
OCHOBAHUU U
am(oTepHBIX
THIIPOKCHJIOB,
HEOPTaHUYECKUX COJICH,
XapaKTePU3YIOIIUX UX
CBOMCTBA M CIIOCOOBI
MOJTY YCHUS.

2. 3. IpakTuko-
OPHECHTHUPOBAHHBIC
TEOpETHICCKHE 3aTaHUS
HA CBOMCTBA U MOJy9YCHUEC
HEOPTaHNYECKUX BEIICCTB

3.3.

OK 01
OK 02
OK 04

Unentudukanms
HEOPTraHMYCCKUX BEICCTB

HccnenoBaTh KaueCTBEHHBIE
pPeaKLnu HEOPraHUYECKUX
BEIIECTB

1. ITpakTuko-
OpUEHTUPOBAHHbBIE
3a7[aHus 110 COCTABIICHHUIO
XUMHYECKUX PEaAKIIHi C
y4acTueM




HEOPraHWYECKHX

BEILECTB, HCIOJIB3YEMBIX
IUIS UX UACHTU(UKALINH.
2.JIaboparopHas pabdoTa:

“Unentuduxanms
HEOPTraHUYCCKIX
BEIICCTB”’

Pa3nen 4. Kunernueckue
M TepMOJIMHAMUYECKHE
3aKOHOMEPHOCTH
NMPOTEKAHHUS
XHMHUYECKUX peaKuui

XapakTepu3oBaTh
BJIMSIHME PA3THYHBIX
(¢axTopoB Ha paBHOBecHeH
CKOPOCTh XUMHYEeCKHX
peaxkumi

4.2

OK 01
OK 04

Tumel XUMHAYECKUX
peakuuit

CoCTaBISATh peaKkuu
COCIMHEHUSI, PA3II0KEHHS,
00MeHa, 3aMeIeHNs,
OKHCJIUTEILHO-
BOCCTAHOBUTCIIbBHBIC
peakiuu

1. 3agaun Ha
COCTaBIICHHUE
ypaBHEHUI

peaxkumii:

— COCIMHECHHUSI,
3aMeIICHUS,
Ppa3iIoXKeHus,

oOMeHa;

— OKHCJIHTEBHO-
BOCCTaHOBHTEITEHBIX
peakuuii
HCTIOJIb30BaHUEM
METOJIa ANEKTPOHHOTO
Gamanca.

2. 3anauu Ha

pacdet Macchl
BEIIIECTBA HJIH
00BEMa

Ta30B 110 U3BECTHOMY
KOJIMYECTBYBEIIECTBA,
Macce Wi 00bEMyY
OJTHOTO U3
YYacTBYIOIIHX B
peaKIyy BEIIeCTB;
pacuérbl Macchl
(06BEMa, KOTHIUECTBA
BEIIECTBA) MPOTyKTOB
pEeaKInu,eCIId OJTHO U3
BEIIIECTB UMEET
TIPUMECH

Jlaboparopnas pabota
Nel0

«Peakuu, uayuue ¢
o0Opa3oBaHHEM OcajKa,

rasa UJIMBOJHI. PCaKHI/II/I B

pacTBopax
SIEKTPOIUTAXY.

Paznen 5. MeraJiiel 1
HEMEeTAJIbI

Hccienosars cTpoenne u
CBOICTBA MeTALVIOB U
HEMETAJVIOB

KonTponbnas padora
Nel mo pa3znenam
«Heopranuyeckoi u
o0ell XuMum»

51

OK 01;

O6IIII/I€ U XUMHUYCCKHE

HUccnenosath husuko-

1. ITpakTuueckas padboTa




OK 02; CBOICTBA METAJIJIOB. XMMUYECKHE CBOMCTBA Neo5
OK 04; | Crnoco6sl mosydenns METaJIIOB H CILIABOB. «Peenue 3ana4
OK 07 | wmeramnos. YV cTaHABIMBATh 3aBUCHMOCTh «DneKTponus3
CrutaBBl METAJUIOB. (M3UKO-XMMUYECKIX CBOMCTB pacTBOpOB 1
Kopposus meTamos. METAIJIOB OT CTPOCHUS pacruiaBoB
MOJIEKYJI. JJIEKTPOIUTOB.
HccnenoBats KauecTBEHHbIE 2. IlpakTuko-
XapaKTEePUCTHKU OpPHEHTUPOBaHHbIC
OTpe/IeIEHHBIX CILIABOB. 3aJaHusl Ha
OTIpezieIeHNE KOPPO3UH
METaIoB.
52 | OK04; | Hemeramms UccnemoBath  (U3HKO- 1. TecToBOE 3a71aHUE
OK 07 XAMHYECKHE CBOHCTBA «HemeTamien
HEeMETAaJIOB. 2. HpaKTI/I‘ICCKaﬂ pa60Ta
Knaccupunuposats Ne6
atotponHble Bugonsmenenns | «107yueHne,
HEMETAJIOBB COOTBETCTBUH C cobuparue n
HX CTPOCHHEM. pacrio3HaBaHHE
Ta30By.
6 Pasnen 6. CTpoenue u HccnenoBarh crpoeHue H KounrtposabHnas padora
CBOICTBA OPraHMYecKuX CBOMCTBA  OPraHUYeCKHUX «Ctpoenue u
BelllecTB BelllecTB cBoiicTBa
OpraHM4ecKux
BeIleCTB»

6.1 | OKO01 Kraccudukanus, Kiaccudunuposars 1. 3aganus Ha
CTPOCHHUE U OpraHuYecKue BellecTBa B COCTaBJICHHE Ha3BaHUIl
HOMEHKJIaTypa COOTBETCTBHH C UX OpTaHUYECKUX
OpPTaHUYECKUX BEIICCTB CTPOCHHEM. COCIIMHEHUH 110

TPUBUAIBHOMN WK
MEKIYHapOJHOU
CHCTEMaTH4YECKOH
HOMEHKJIaType.

2. 3aganns Ha
COCTaBJICHHE

TIOJHBIX 1
COKpaIleHHbIX
CTPYKTYPHBIX

bopmyn

OpraHUYeCcKUX
BEILIECTB

OTZAENBHBIX

KJIaCCOB.

3. 3agauu Ha
orpezieneHe
npocreien GopMyIIsl
OpPraHUYECKOU MOJIEKYJIBL,
HCXOJISIN3 HJIEMEHTHOTO
cocraBa (B %)

6.2 | OKO01 CBolicTBa OpraHMYECKUX YcTaHaBnMBaTh 3aBUCUMOCTh 1. 3amanus Ha

8§ 8‘21 COCIMHEHUH (M3UKO-XMMHUYECKIX CBOMCTB COCTaBJIEHUE ypaBHEHHUI

OpPraHn4eCKUX BCUIECTB OT
CTpPOCHUS MOJICKYJI

XUMHYCCKUX peakunﬁc
yY4aCTUEM OpraHUvYCCKUX
BCIICCTB HA OCHOBAHHUH
HX COCTaBa U CTPOCHMS.




2. 3aganus Ha
COCTAaBJICHUE YPaBHCHUI
XUMHYECKHUX PeaKIHii,
HJLTIOCTPUPYIOIIUX
XUMHUYECKHE CBOMCTBA C
y4E€TOM MEXaHH3MOB
MIPOTEKAHHMS JAHHBIX
peakuuii ¥ reHETHYECKON
CBSI3U OPTaHUUYECKUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. PacueTHsle 3amaun 1o
YPaBHEHUSAM pEaKLUil ¢
y4aCTHEMOPTaHNIECKHX
BEMIECTB.

4. JlabopatopHas

pabota

«lIpeBpaienus
OpraHu4YeCcKuX

BEIIIECTB MPH

HarpeBaHuN
6.3 | OKO01 Wnentnduxarus HccnenoBaTh KaueCTBEHHBIE 1.IIpaxtuko-
OK 02 OpraHUYECKUX BEIIECTB, peaKluu OpraHuYeCcKux OpUEHTUPOBAHHbBIC
OK 04 WX 3HAYCHUE U COCTMHEHUH OTACITBHBIX 3aJTaHUS TI0 COCTABJICHUIO
MIpUMEHEHHE B OBITOBOM 1 KJIACCOB XUMHYECKHUX PEaKIIi ¢
TIPOM3BOJICTBCHHOM y9acTHEeM OpTraHHIECKUX
JISATSIIBHOCTH YeIoBeKa BEIIECTB, B T.4.
HCTIOJB3YEMBIX [UIS UX
uaeHTU(GUKAIY B OBITY U
MPOMBIIIIJIEHHOCTH.
2.JIabopatopHas paboTa:
«nenrnpukamus
OpPTaHUYECKUX
COCIMHEHUH OTIETBHBIX
KIIaCCOB»

7 Paznen 7. OueHUuBaTh MOCJIEACTBUS 3ammuTa Keiica (c
Xumus B ObITY U OBITOBOI 1 yuyeToMm Oynyuiei
MPOU3BOACTBEHHOM NMPOU3BO/ICTBEHHOM npodgeccuoHATbHOT
JNesiTeJIbHOCTH YeJI0BeKa NesiTeJIbHOCTH YeJI0BeKa ¢ JesiTeIbHOCTH)

MO3MLMIi IKOJTOTHYECKOH
0e3omacHoCTH
OK 01 Xumust B OBITY U O1ileHUBATh TIOCJICICTBUS Ketic (¢ yuetom
OK 02 MIPOU3BO/ICTBEHHON OBITOBOM U Oymymeit
8§ 8‘71 JIEATETPHOCTH YeTTOBEeKa MIPOU3BOJICTBEHHOM npodeccrnoHanbH
JIEATEILHOCTH YEJIOBEKA C o
MO3ULUHI 3KOJIOTMYECKON JeSITeTTbHOCTH)

0€e30IacHOCTH

Bo3mokHBIE TEMBI KEHCOB:
1. IToremnnenue

KJIMMaTa u
BBICBOOOXKIEHNE

Ta30BbIX THIPATOB

CO JIHA OKEaHa.

2. Bynyuiue maTepuas
JIJIS1 aBMA-,MAIIMHO- U
MPUOOPOCTPOCHUSI.




3. Hosble
MaTepHalIbl U1
COJIHEYHBIX
Garapeii.

4. JlekapcTBa Ha
OCHOBE
pacTUTENBHBIX
npenapaToB




NHANUBUAYAJIBHBIE UCCIIEJOBATEJIbCKHUE ITPOEKTbI

1.B nmpouecce MHOMBUAYaTbHOHW HCCIEAOBATENbCKOM pabOThl 1O  XUMHHU
«ITonmumepbl. CuHHTeTHYEeCKHMEe BBICOKOMOJIEKYJspHbIe coequHennss (BMC»
paccMOTPETh INPUMEHEHHE IIOJIMMEPOB B IIOBCEJHEBHOM JKU3HM U IIEPCIEKTHBBI HX
pa3BUTHS B HayKe M OBITY, UX CBOIMCTBaxu 00nacTsx npumeHeHus. [IpoexT Moxer ObITh
UCIIOJIb30BaH Ha ypoKax OMOJIOTMH ¥ XUMHUH B KaUeCTBE JOIOIHUTEIBHOTO MaTepHala 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 PeOCHKA, 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. «TUIOBBIH CHUPT - Bpar 310pOBbfl 4YeJ0BeKa M o00mecTBa», B
HCCIIEIOBATEIILCKOM MPOEKTE cOOpaTh MaTepuas 00 MCTOPHH IOSBICHUS aJIKOTOJISA, €ro
IPOM3BOJICTBE, CBOMCTBAX M 3HAYEHWU B HapoJHOM xo3siictBe. Ilokazats maryOHoe
BO3JICUCTBUE CIMPTOB Ha JKMBBIE OpraHu3Mel. [IpoBecTH uCCiIeIOBaHHS 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
310pOBbEYeT0BEeKa», B IPOEKTE OTPA3UTh OTBETHI HA BOMPOCHI IKOJIOTUYECKUX MPOOIeM,
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



