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1. MACIHIOPT PABOYEWM ITPOT'PAMMBI YYEBHOI'O ITIPEJIMETA
XUMUs
1.1 OOJgacTh NpUMEHEHHs POrPaMMBI

Peanuzanus cpeanero oo6mero odpazoanus B npeaenax OIl CIIO no nporpamme
IIOATOTOBKM CIIEMAJIMCTOB CPEAHEr0 3BeHa mno cnenuainpsHocTd  «09.02.01
Kommnrerorepusie cuctembl U KoMmIuiekcb» B coorBeTrcTBuM ¢ OI'OC CIIO mo
cnennasibHOCTH «09.02.01 KoMmnbrOTEpHBIE CUCTEMBI M KOMIUIEKCH», C y4ETOM
tpeboBanuit ®I'OC cpeanero oOiero oOpa3zoBaHus, YTBEPKICHHOIO MPUKA30M
Muno6pnayku Poccum ot 17.05.2012 Ne 413 u denepanbHoli 00pa3oBaTeIbHON
OporpaMMbl, YTBEpKIECHHOW mOpuka3oM MuHnpocBemenuss Poccun ot
23.11.2022r. Ne1014.

1.2 O0mas xapakrepucTuka yueOHoro npeamera XuMus

XUMUSL KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK UIPaeT 0CcoOyI0 pojb B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUM HOBOW 0a3bl MaTepUalbHOW KYJIbTYpHI.
TecHOo B3auMOAEHUCTBYSI C JPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHUS cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEUTHOTO
TpyJla W SKM3HU KaxXJI0ro ujeHa oOmectBa. CoBpeMeHHas XUMHUs KaKk Hayka
co3ujaTelibHas, KaK HayKa BBICOKMX TEXHOJOTMU HalpaBleHa Ha pelIeHue
rJI00ANIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM ¢ OOMMMH UEISIMH M TPHUHIMIAMU CPEAHEro OOIIero
obOpazoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbINH YPOBEHD
U3yYEHUs1) OPUECHTHPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM JJs  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUNIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJIKECHHUS
0o0pa30BaHMsI B pa3IMYHbBIX 00JACTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocraBngmuMu  npeaMeTa  «XUMUS»  SBISIIOTCS  0a30Bble  KypChbl —
«Oprannyeckas xumuss» U «OOmass U HEOPraHWYecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KAHMSI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HaHUM M0 HEOPTaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUUN W3 OOl XUMUH) U
OPraHUYECKON XMMUHU.

[lonq HOBBIM yrIJIOM 3peHUs B THpeaMere «Xumus» 0a30BOro YpPOBHS
paccMaTpUBaeTCs M3YyUYEHHBIH Ha YpPOBHE OCHOBHOIO OOHIEr0 00pa3oBaHUs
TEOPETUUYECKU Marepuan ©u (PaKTOJIOTMYECKHUE CBEJEHUS O BeIllecTBaX U
XMMUYECKOU pEaKInH.

Ennnas cucrema 3HaHUN O BOKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBax W MPUMEHEHHH, & TAKKE O XMMHUYECKUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpOoTeKaHusi JjonojHAercs B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMHU COJIEpP)KaHUS, WMEIOIIUMH KyJIbTYpOJIOIrMYECKUH M TPUKIATHOU
XapakTep.

1.3. Lesan uzyyeHus y4eOHOro npeamMera XuMus

['maBHBIMU LIETSIMU U3YUYEHUS NpeaMeTa « Xumus» Ha 0a3oBoM ypoBHe (10-11
KJI.) SIBJISIFOTCSL:

1. QopmupoBaHue CcHUCTEMbl XHUMHUYECKMX 3HAHMM Kak Ba)KHEHIIeH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KAapTHHBI MHpa, B OCHOBE KOTOPOW JEXKaT
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KIIFOUEBbIE TOHATHUS, (yHIAMEHTAIbHBIE 3aKOHBl W TEOPUU XUMHUHU, OCBOCHHE
S3bIKa HAYKH, YCBOGHHWE U TIOHMMAaHHWE CYIIHOCTH JOCTYITHBIX OO0OOIIeHUM
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHUE C HUCTOpUEH HX pa3BUTUS H
CTaHOBJICHHS,

2. popMupoBaHUE U Pa3BUTHE MPEJCTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pPEakKiuii, HEOOXOAUMBIX Il MPUOOpPETEeHUs] YMEHUH
OPUEHTUPOBATLCS B MHUPE BEIIECTB M XMMHUYECKUX SIBIICHUM, UMEIOIIUX MECTO B
pUPO/IC, B MPAKTUIECKON U MOBCETHEBHOMN KU3HMU;

3. pa3BUTHE YMEHUI U CIIOCOOOB ESATEILHOCTH, CBI3aHHBIX C HAOIIOJCHUEM
U 00BACHEHHEM XMMHUYECKOTO IKCIIEPUMEHTa, COOII0ICHUEM TIPpaBui 6€30MacHOro
oOpalieHusl ¢ BEIeCTBaMHU.

4. amanTanusi OOy4YarOIIMXCA K YCJIOBHSM JIMHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (opMUpOBaHME WHTEIUICKTyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHNd B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

5. ¢opmupoBaHue y o0OydYalOlUXCA KIIOUEBBIX HABBIKOB (KIIHOUEBBIX
KOMIIETECHILIUI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE IS Pa3JIMYHBIX BHUOB
NEeSTENbHOCTU: PEellleHUus mpolsieM, MOUCKa, aHaliu3a U o0paboTku MHbopManuwy,
HEOOXOUMBIX JUISI TPUOOPETEHHUs] ONbITa JESITENIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B T[IO3HAHWM XHMHUHU, a TaKXKe€ [ OLUEHKH C TO3WULHM
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJI0BEKA U IPUPOAHYIO CPENy;

6. pa3BUTHE NO3HABATEIBHBIX UHTEPECOB, UHTEIJIEKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUJarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOJIB30BATh
COBpeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHaIu3a y4eOHOU U
Hay4HOIOMYJIIPHON HH(POPMALUA XUMUYECKOTO COICPKAHUS;

7. ¢dopmupoBaHHE€ U Ppa3BUTHE Y OOYYAIOUIUXCS AacCOI[MAaTUBHOTO W
JIOTUYECKOTO MBIIUICHUS, HaOII0JaTeIbHOCTH, COOpPAHHOCTH, AaKKYypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, IIPU MJIAHUPOBAHUU U MTPOBEICHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

8. BocmuTaHue Yy oOydyaromuxcsi yOeKIEHHOCTH B TI'yMaHUCTHUYECKOU
HAIPABJICHHOCTH XHUMHH, €€ BAXKHOW pOJIM B PEIIEHUWU TI00adbHBIX MpoOsieM
pPalMOHAJILHOTO MPUPOOTOJIb30BaHMS, TTOTIOJIHEHUSI SHEPIETUUECKUX PECYPCOB U
COXPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3JI0POBBIO, a TaKkKe MPUOOPETEHHUsl OIbITa
WCIIOJIb30BaHUsl TOJIYYEHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSIMHU

1.4 MecTto yueOHoro npeamera B crpykrype HHIICC3:

VYyeOublil mpeaMeT « XuMusD) SBISIETCSl y4eOHBIM MPEAMETOM 00s3aTEIbHON
npeameTHoit ooOmactu  «EctectBeHHbie Hayku»y DI'OC  cpemnero oOiero
o0Opa3zoBaHUsI.

B yueOnom mnane IIICC3 y4yebubiii npenMer «XUMHS» BXOJUT B COCTaB
o011eo0pa3oBaTeNbHbBIX YU€OHBIX TUCITUTIINH.



[Ipu sTOoM wu3yueHue y4yeOHOro mnpeaMera XUMHS NPETYCMOTPEHO Ha
0a30BOM ypOBHE M HANpaBJICHO HA JOCTHKEHUE TUYHOCTHBIX, METANPEAMETHBIX U
IIPEAMETHBIX PE3yJIbTATOB.



2 IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUSA YYEBHOI'O
HPEAMETA XUMMUA

JIMYHOCTHBIE PE3VJIBTATHI

JIM4HOCTHBIE pEe3yJIbTaTbl OCBOCHMS IpeaMeTa «XUMHUS» OTPaKaroT
c()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOW W TPAKTUYECKON JEeATEIbHOCTH
oOyuyaroluxcs Mo peajn3alluyd IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM UHUCIE B
YacTH:

1) rpakIaHCKOro BOCIIMTAHUS:

OCO3HaHUsl  OOy4YalIIMMHCS  CBOMX  KOHCTHUTYLHMOHHBIX MpaB U
00513aHHOCTEH, yBaXKEHUS K 3aKOHY U MPABONOPSIKY;

IPEACTAaBICHUS O COLMAIbHBIX HOPMax M MpaBHIAX MEKIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESATENbHOCTH IPU CO3JAAHHUU
y4eOHBIX MPOEKTOB, PEIIEHUN YyUE€OHBIX M MO3HABATEIbHBIX 3a/lay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTM IIOHMMAaTh U IPUHUMAaTb MOTHUBBI, HaMEpPEHUs, JIOTHKY MU
apryMEHThI IpYTUX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) MaTPHOTHYECKOI0 BOCIINTAHUS

LIEHHOCTHOIO OTHOLIEHUS K HCTOPHUYECKOMY M HAy4YHOMY HaCJIEAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSA K TPOILIECCYy TBOpUECTBA B O0OJACTH TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh PEe3yJbTaT
JUINTENIbHBIX ~ HAOMIOAEHWI, KPOMOTJIMBBIX  3KCIEPUMEHTAIbHBIX  ITOHCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTUKOB;

UHTEpECAa W I[I03HABATENIbHBIX MOTHBOB B TMOJYYEHHH U MOCIEIYIOLEM
aHanu3e MH(POpMALMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOT0 IIOBEACHMUS;

CHIOCOOHOCTH  OLIEHMBAaTh CHUTYyalldd, CBSI3aHHbIE C  XUMHUYECKHUMHU
SBJICHUSIMH, Y NPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TFOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U IOCTYNKM CBOMX TOBApHILEH C
MO3ULMKA HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUA 3TUX
MOCTYTIKOB;

4) gpopmMupoOBaHHS KYJIbTYPBbI 310POBbS:

MOHUMAHMS IIEHHOCTEH 370poBoro u Oe3omacHOro oOpasza IKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOILEHHUS K COOCTBEHHOMY (U3MUYECKOMY H
NICUXHYECKOMY 3/I0POBbIO;



coOmro/ileHrs TpaBWil 0OE€30MacHOTO OOpaleHusi C BelecTBaMH B OBITY,
MMOBCEIHEBHOM *U3HU U B TPYJIOBOM JIEATEIIbHOCTH; TOHUMAHUS IEHHOCTH MPABUIT
WHJIMBUAYAJIBHOTO W KOJUJIEKTUBHOIO O€30MacCHOr0 TMOBEJICHUSI B CHUTYallUsX,
YIPOKAIOIIMX 30POBbIO U )KU3HU JIIOACH;

OCO3HAHMUSI TIOCJECACTBUNA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS,;

S) TpPyaoBOro BOCHUTAHMUS: KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B
y4eOHO-HCCIIEIOBATENbCKOM AESTEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKON
U IPYTUX BUJAX JIEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B pEIIEHWH NPAKTUYECKUX 3ajad
COIIMAJIbHOM HAIPAaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3yYEHUIO TTpodeccuil pa3IndaHoro pojaa, B TOM
YHUCJI€ HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYY, JIIOJISIM TPy U PE3yJIbTaTaM TPYAOBOM JACATEIBHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBUAYaJIbHOW TPacKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTeH 00111IeCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11e71eCO00pa3HOTO OTHOIICHUSI K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJie;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa H3KOJOTMYECKHX MpoOJeM, BIUSHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLUATIBHOW CPEIbI;

OCO3HAHUS HEOOXOJWMOCTH HWCIOJIB30BAHUS JOCTIKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOIO HENPUATHS JEUCTBUM, IMPUHOCSIIIUMX BpEI OKPYKAOLIEH
MPUPOIHON cpejie, YMEHHSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALATh UX;

HaJu4usi  Pa3BUTOTO  DKOJOTMYECKOTO  MBIIUICHUS,  HKOJOTHYECKOM
KYJbTYphl, OIbITA JACATEILHOCTA DKOJIOTMYECKOW HAMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBaThCS MMM B TO3HABaTEbHOW, KOMMYHHMKATUBHON M COLMAIbHOU
MpaKkTUKe, CIHOCOOHOCTM M YMEHMS AaKTUBHO TMPOTHUBOCTOATH HJCOJOTHH
xemohoouu;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUS CHeNMPUKH XUMUM KaK HayKd, OCO3HaHHs €€ poiu B
(GOpMHpPOBAaHUN PANMOHATBLHOTO HAYYHOTO MBINIICHUS, CO3JaHUW IIEIOCTHOTO
MPECTABICHUS 00 OKpY>KalollleM MUPE KaK O €UHCTBE MPUPOJbI U YEJIOBEKA, B



MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodJieM COXpaHEHUS
IIPUPOTHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHHM JUII  COBPEMEHHOM
IMBWIM3AalMM: B €€ T'yMaHUCTHUYECKOM HAIPABICHHOCTH W BAa)XXHOW pOJU B
CO371aHMU HOBOM 0a3bl MaT€pUaIbHOM KYJbTYpbI, PEHIEHUH II100aIbHBIX IpodsieM
YCTOWYHUBOTO Pa3BUTHS UYEIIOBEYECTBA — CBIPHEBOM, DHEPIETUYECKOM, MUIIEBOU U
HKOJIOTHYECKON 0€e30IacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBHUI
YCHEIIHOTO TpyJa W OKOJOTMYECKH KOMMOPTHOM IKHM3HU KaXKIOrO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB
NO3HAHMSI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydyaeMble 3HaHUA Ui aHAJIM3a U OOBSICHEHMSI SIBJICHUN OKPY’KaIOILEro Mupa M
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS Jies1aTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOUIMXCA JAHHBIX C LEJIbI0 TOJTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUA IS
pelieHus Npo0OJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIEN0BATEIBCKON NESITENBHOCTH;

FOTOBHOCTM M  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUWA 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSAMU;

UHTEepeca K 0OCOOEHHOCTSIM Tpy/Zia B pa3iMyuHbIX cepax mpodeccnoHanbHOMN

ACATCIIbHOCTHU

METAIIPEJMETHBIE PE3VJIbTATDBI
OBi1ajeHHEe YHHBEPCATbHBIMH I03HABATEIbHBIMHU AeHCTBUAMM:

baszoevle noeuueckue Oeticmeus: CcaMOCTOSATENBHO (HOPMYIHPOBATh H
aKTyaJIM3upPOBaTh MPOOJIEMYy, BCECTOPOHHE €€ pacCMaTpUBaTh; OMPENCTSAThH IEIH
NEeSATeNIbHOCTU, 3ajlaBasi mapamMeTpbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCHUTH
pe3yabTaThl JCSATEILHOCTA C IIOCTaBJIICHHBIMHU IIEJISIMU; HCHOJb30BaTh MpHU
OCBOCHUU 3HAHUW TPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIICISITh XapaKTEPHBIC
MpU3HAKU TIOHATHUM W  yCTaHaBIMBaTh MX B3aWMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHHUS OT/ACJIBbHBIX (DaKTOB U SIBJICHUIA,
BBIOMpATh OCHOBAHMS U KPUTEPUM ISl KiacCU(UKAIIMM BEIIECTB U XUMHYECKUX
peakimii; yCTaHABJIMBATh MPUYHMHHO-CIEJACTBEHHBIE CBS3M MEXAY H3y4aeMbIMU
SABJICHUSIMH; CTPOUTD JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE, IETyKTUBHBIE, 110
AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMUS B PACCMATPUBAEMBIX
SBJICHUSIX, (OPMYJIHMPOBATH BBIBOJBI W 3aKIIOUCHUS, MPUMEHSATH B MpPOIECcCe
MO3HAHUS, WCIOJIb3yEMbIE B XHUMHHM CHUMBOJIMYECKHE (3HAKOBBIE) MO/IENH,
peoOpa3oBbIBaTh MOJEIbHBIE MPEICTABICHUS — XHUMHUYECKHI 3HAK (CHMBOJI)



JJIEMEHTa, XUMHYecKas ¢opMmyJia, ypaBHEHHE XUMHYECKOMW peakuuu — MpH
pelieHny y4eOHBIX TII03HABATEIbHBIX U MPAKTUYECKUX 3a7ad, TMPUMEHSThH
Ha3BaHHbIE MOJICJIbHbIC MPEACTABICHUS AJISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB M XUMUYECKUX PEAKITHI.

baszosvie uccnedoeamenvckue Oeticmeus: BAANETb OCHOBAMH METOJIOB
HAYYHOTO TO3HAHWS BEIIECTB M XUMHYECKHX DPEaKIuil, GopMyIupoBaTh IeNU U
3aJlayd  MCCIIEIOBAaHUSA, MCIOJb30BaTh IIOCTABJIEHHbIE U  CaMOCTOATEIBHO
chopMyIMpPOBAaHHBIE BOIIPOCHI B KA4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
dbopMHpOBaHUA THUNOTE3bl 1O TPOBEPKE MPABUIBHOCTH  BBICKA3bIBAEMBbIX
CYXKJICHUH; BJIaJIeTh HABbIKAMU CaMOCTOATENIBLHOTO IUIAHWPOBAHUS U TIPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3yJsbTaT, (pOopMyIupoBaTh
00001IeHNs ¥ BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJIAITh OOOCHOBAHHBIM OTYET O MPOJETAHHOW pabdoTe; MPHOOPETATh OIBIT
YYEHUYECKOW HCCIIEOBATEIbCKOM W IMPOEKTHOW JEATEIBHOCTH, IPOSIBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB PEIICHHS
MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOOB MMO3HAHUSI.

Paboma c¢ ungopmayueri: OpueHTUPOBATHCS B PA3JIUYHBIX HCTOYHHKAX
uHpopMaluu (HAy4HO-TIONMYJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIepiKaHus,
CIpaBouHble TMocoOus, pecypchl HWHTepHeTa), aHaIM3UpPOBaTh HMHPOPMALIUIO
pa3nUYHBIX BUIOB W (OpM TpeNCTaBlICeHUS, KPUTHUUECKH OILIEHHBaTh €&
JIOCTOBEPHOCTh M HENPOTHUBOPEYUBOCTh; MPHUOOPETATh OIBIT HCIOIb30BAHMUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOIMM M pPa3jIMYHbIX MOMCKOBBIX
CHUCTEM; CAMOCTOSTEIbHO BBIOUPATh ONTHUMAbHYI0 (OpPMY IpEICTaBICHUS
uHdopmaruu (cxembl, TpaduKd, AUArpaMMbl, TAOJMIBI, PUCYHKH U JpPYTHE);
MCIIOJIb30BaTh HAYUYHBIM SI3bIK B KaueCTBE CPEACTBA MpHU paboTe C XUMUYECKOU
uHpoOpMaIuel: MPUMEHITh MEXIIpeAMETHbIe ((PHU3nUecKkrue M MaTeMaTHYeCKue)
3HAKM M CHMBOJIbI, (OpMyIibl, a0OpeBUATypbl, HOMEHKIATYPY; HCIOJb30BaTh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgilajleHHe  YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH  Y4eOHBIMHU
NEeMCTBUAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX IaeMOU TEMbI B X0OJI€ JUaiora u/uiu
JIUCKYCCUH, BbICKAa3bIBaTh  HJied, (QOPMYJIHpPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTEIHHO BBITIOJIHEHHS MPE/IIOKEHHOM 3a1a4H;

BBICTYIaTh C NPE3EHTAllMell pe3ysIbTaTOB I03HABATEIbHON JIEATEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBHIIIOJTHEHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEIOBAHUIO CBOICTB
M3y4aeMbIX BEILIECTB, pealn3alii y4eOHOTro MpoeKTa U (GOopMyJIUPOBATH BHIBOJIBI
Mo pe3yjbTaTaM MNPOBEACHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHHUS MO3ULIUN B
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X0J1e 00CYXJICHUSI 1 00MEHA MHCHHSIMH.

OBianenue YHHBeEpCaIbHBIMH peryJassTUBHbIMU y4eOHBbIMHU
NEHCTBUSAMM:

CaMOCTOSITEJIBHO TUIAHUPOBATh M OCYLIECTBIATH CBOKO I03HABATENIBHYIO
NEATENbHOCTD, ONpeAenss €€ Lelu M 3aJa4d, KOHTPOJHMPOBATH M IO MEPE
HEOOXOJAMMOCTH KOPPEKTHPOBATh TMpearaéMblii aJrOpUTM JAEUCTBUI MpHU
BBINIOJIHEHUHU YYEOHBIX M HCCIENOBAaTEeNbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ dexTuBHBIN croco0 HMX pemeHus ¢ Y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUU O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTA HAa OCHOBE CaMOAaHAJIN3a

N CaMOOIICHKH.

[TPEAMETHBIE PE3VYJIbTATHI
- chOpMHUPOBAHHOCTD IPEJCTABICHU O MECTE XMMHUHU B COBPEMEHHOW HAay4YHOI
KapTUHE MHpaA; TOHHMAaHHWE PO XUMUU B (OPMHPOBAHWU KPYyro3opa W
(YHKIIMOHATHHOM TPAMOTHOCTH YEJIOBEKA VISl PEIICHUS MMPAKTUYECKHUX 3a]1a4;
- BIJIAJICHUE OCHOBOMNOJIATAIOIIMMU XHMWYECKAMHU TOHSTUAMHU, TEOPHUSIMHU,
3aKOHAMM W  3aKOHOMEPHOCTSMH; YBEPEHHOE IIOJb30BaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;
- BJAJICHUE OCHOBHBIMH METOJAAMHM HAyYHOTO MO3HAHUSA, MCIOJb3YEMBIMU B
XUMUU: HaOJIOJICHUEM, OINHCAaHUEM, H3MEPEHUEM, DJKCIIEPUMEHTOM; YMEHUE
00pabaTbIBaTh, OOBICHATH PE3yIbTaThl MPOBEACHHBIX OMBITOB U JIEJIATh BBHIBOJIBI,
TOTOBHOCTh M CIIOCOOHOCTh TNPUMEHSTh METOAbl TO3HAHUS TpPHU S5 pPEHICHUH
[IPAKTUYECKUX 3a/a4;
- chOpMHPOBAHHOCTh YMEHUS J1aBaTh KOJMYECTBEHHBIC OIEHKH W MPOU3BOJUTH
pacyeTsl 0 XUMUYECKUM (POpMYJIaM U YPaBHEHUSM;
- BIIaJIeHUE TIPABWJIAMH TEXHUKH O€30MaCHOCTH MPHU UCITOJIb30BAHUN XHUMHYECKUX
BEILIECTB;
- c(OpMHUPOBAHHOCTh COOCTBEHHOW MO3UIMU MO OTHOIICHHI0 K XUMHUYECKOU
nH(popMaIK, NOJIy4aeMOMN U3 pa3HbIX UCTOYHUKOB,;
- c(OpPMUPOBAHHOCTh YMEHUM KPUTHUYECKH aHAIMU3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHHKaIuK, MHTEpHET U Apyrux);
- chOpMHpPOBAHHOCTh  yYMEHUH  COONIIOAATh  NPaBWIA  DKOJOTMYECKH
IEJIeCO00pa3HOro0 TMOBEJEHUS B OBITY MU TPYIOBOM JEATEIBHOCTH B IEJAX
COXPAaHEHHsI CBOETO 3J0POBbsI M OKPYXKAIOLIEH IMPUPOAHOM CpEnbl, OCO3HABATh
ONACHOCTb BO3JCUCTBHUS HA KUBBIE OPTAHU3MBI OIPEICIIEHHBIX BEIIECTB, TOHUMAs
cvpicn mokasarens [IJIK, moscHITP Ha mpuUMepax CHOCOObI yMEHBIICHUS W
MPEIOTBPALICHUS UX BPEAHOIO BO3ICMCTBUS HA OPraHU3M YEIIOBEKA;
- mis oOydYarommxcss C OTPaHUYEHHBIMH BO3MOKHOCTSIMU 370POBBS: yMCHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUN;
- 7Sl CenbIX U CIa00BUIAIIMX OO0YUYaIOIIUXCS: YMEHUE UCIOIb30BaTh PEIbeHO
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMu4eckux Gopmyi.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJMETA XUMUA

3.1 O0bem yyeOHOro npeamera XumMus U BUAbI Y4eOHOM padoThI

Bun yueO6Hoi padoThI

Oo0neMm
4acoB

O0bem padoThl 00y4aOIINXCH B AKaJIeMHYECKHX Yacax (Bcero)

78

O0bem pabdoTbl  00y4alOUIUXCA BO B3aUMOAEHCTBHHM C
npenoaasareseM (Bcero)

78

B TOM 4YHUCIJIC.

JIEKLIUU

40

71a00paTOpPHOE 3aHATHE

38

CamocrosiTeibHass  pabdora  oOyuawomierocss  (Bcero) ¢
000CHOBaHHEM pacuyeTa BpPEeMEHH, 3aTPavyuBaeMoOro Ha ee
BbITIOJIHEHHE

B TOM 4HUCIJIC.

U3y4eHHe Y4yeOHOro/TeOpEeTHYECKOro Marepuana (1o KOHCIEKTaM
JIEKIIMI), N3y4eHHE OCHOBHOM M IOMOJIHUTEIBLHOM JIUTEPaTyphl

IMIOATOTOBKA K ITPAKTHYCCKUM U Ha60paTOpHI>IM 3aHATHUAM

BBIIIOJIHCHHUEC HHANBU/YAJIbHOI'O WUJIW I'PYIIITIOBOI'O 3aaHUs

MOATOTOBKA K MTPOMEKYTOUYHOHN aTTECTaIlid, KOTOpasi TPOBOIUTCS B
dbopme nud. 3auera

MOJIrOTOBKA pedepaToB, Mpe3eHTAUN U COOOIICHUI

KoncyabTanuu

IIpomexxyTouHas arrecranus B popme
Ne 1 cemectp — npyrue hpopmbl KOHTPOJIS
Ne 2 cemectp - nuddepeHnrpoBaHHbIi 3a4eT

N —

CamocrosTenbHast pabota B 0011e00pa3zoBatesibHOM 1uKIe corsiacHo @I'OC
CIIO no cnenuaabHOCTH HE TJIAaHUPYETCS, HO BBIOTHACTCS 00YJarOIMMHUCS KaK

JOMAIIHCC 3aJIaHHUC.
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3.2 TemaTu4yecKuil JIAH U COAEPKAHNE Y4eOHOTr0 MpeAMeTa XUMMS

TemaTuueckue 6,10KkH, OcHoBHOE coxepxaHue O0b | OcHOBHBIE BUIBI 1eAATEJbHOCTH 00y4YaKOLIErocs
TeMblI emM
4yaco
B
1 2 3 4
Pazneu 1. OBIIASA U HEOPTAHNYECKASA XUMMUSA 30
Tema 1.1. CoJiep)KaHue JICKIIMHU
Ilepuoanyeckuii 3aKkon | 1| Xumudeckuit snemeHnT. AtoMm. CoctaB aTomMa, H30TOTIHI. PackppiBaTh CMBICII U3y4aeMbIX TOHITHH (BBISBIIST
U NepHOANYecKast DneKTpoHHas 000104Ka. DHEPreTUYecKre ypoBHH, UX XapaKTepHble MPU3HAKH), yCTAaHABINBATbH UX
cucrema JI.HA. MOAYpOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-, f-371€MEHTHI. B3aUMOCBsI3b. PaCKphIBaTh CMBICII IEPUOUUECKOTO
MenpeneeBa. OcobeHHOCTH pacnpeaeeHHs IEKTPOHOB [0 OpOUTAISIM B 3akoHa [I. . MenzeneeBa u 1eMOHCTPUPOBATh €TI0
Crpoenne aToma. aTOMax MaJlbIX ¥ OOJIBIIUX MEPUOJ0B. DIEKTPOHHAS CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIBHYIO U
KoH(uryparus atoMoB. [lepuonnyeckuii 3akoH u MPOTHOCTUYECKYIO (DYHKIMHU. XapaKTepU30BaTh
[leproanueckas cuctema XuMudeckux snemMenToB /1. . 2 | DIIEKTPOHHOE CTPOEHHE aTOMOB XUMHUYECKUX

MenaeneeBa. CBsi3b IEpUOAMUECKOTO 3aKOHA U
[Teproanyueckoil CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB C
COBPEMEHHOM TeOpHUEl CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX

HUMU MMPOCTBIX U CIOXKHBIX BCHICCTB I10 I'pYyIIIaM U IIEPUOJaM.

3HavYeHHE MePUOIUIECKOTO 3aKOHA  CUCTEMbI XUMUYECKUX
sneMmeHTOB JI.M. MeHienieeBa B pa3BUTHH HAYKH.

CamocrositenpHas paboTa 00yJaronuxcs:
1. IlogroroBka n0oki1a10B 10 TeMe «lIpearnocbuIky OTKphITHS
[leproauueckoro 3akoHa» 1 cooO1eHui Ha TeMy «OTKpbITHE

.. MenneneessiM Ilepuoanueckoro 3akoHa u Ilepuonuueckoi

CHUCTEMBI XUMHNYCCKHX DJICMCHTOBY.
2. Bemonnenue YHOpaKHCHUS HaA CBOMCTBA 3JIE€MEHTOB U HX

COGI[I/IHCHI/II\/’1 B 3aBUCHMOCTH OT PACIIOJIOKCHUA B HGpHOI[H‘-I@CKOﬁ

CHCTEME. 3all0JIHCHUE QHCPICTHYCCKUX ypOBHCI\/'I aTOMOB

AJIEMEHTOB 1—4 nepuoaoB, UCNOJB3Ys OHATHS S-, P-,
d-arexkTpoHHBIE OPOUTAITH, SHEPTETUIECKUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH 10
nepuogaM u rpynnam [lepuoanueckon cucremsl /1.
H. Menneneena
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TemaTnueckue 0J10KkH, OcHoBHOe coep:kaHue 00 | OcHoBHbIE BUIBI AeSITEJIbHOCTH 00y4YaKOLIerocs
TeMBbI emM
yaco
B
1 2 3 4
3JI€MEHTOB MaJIbIX MEPUOOB.
Tema 1.2. CoJiepKaHue JICKIIMU
Crpoenue Bemecra. | 1| CtpoeHue BemiecTBa. XumMuueckas CBsi3b. Bubl (koBaJeHTHAs PackppIBaTh CMBICII U3y4aeMbIX TOHATHH (BBIAEIATH

HEMNoJIsIpHasl U MOJIApHAasi, HOHHAs, METaJUINYeCcKas) U UX XapaKTepHbIC MPU3HAKN) U IPUMEHSTH 3TH
MEXaHU3MBbI 00pa30BaHUS XUMUICCKOU CBSI3U (OOMEHHBIN U MIOHSITHUS TIPU OMMCAHUK COCTAaBA U CTPOCHUS
JIOHOPHOAKLENTOPHBIN). Bomopoanast cBsi3b. BaneHTHOCTD. BEIIECTB, /ISl OObSICHEHUS OTJIENbHBIX (PAKTOB U
DnekTpooTpulaTeabHOCTh. CTeneHb okuciaeHus. Katrnonsr u sBiieHu. OnpenensiTh BUIbl XUMUYECKOU CBSI3U
aHUOHBI. BellecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO 2 (KOBaJIGHTHOM, MOHHOM, METaJNIMYECKOM,
CTpO€HHMsI. 3aKOH ITOCTOSIHCTBA COCTaBa BELECTBA. THUIIbI BOJIOPOJIHOM) B COEIMHEHMSIX; TUIl KPUCTAJUINYECKOM
KPUCTAJUIMYECKUX PEUIETOK U CBOICTBA BewecTB. [lonsTHE O pEmETKM KOHKPETHOTO BemecTBa. OnpenensaTh
JUCTIEPCHBIX cucTeMax. ICTUHHBIE pacTBOPHI. BaJICHTHOCTh M CTETICHb OKUCJICHUS XUMHUYECKUX
KonnuecTBeHHbIe XapaKTEPUCTUKU PACTBOPOB (MaccoBas A0S 3JIEMEHTOB B COEJIMHEHUSX PA3IUYHOTO COCTABA.
BeliecTsa B pactBope). Knaccudukanus HeopraHHIeCKuX [IpoBOAUTH BHIYUCICHUS C UCIIOJIB30BAHUEM TTOHSTHUS
coenuHeHnil. HoMeHknarypa HeopraHM4ecKrux BELIECTB. «MaccoBas J0Js BEIECTBA B pacTBope». Bianers

JlabopaTtopnasi pa6ota Ne 1. O3HaKOMJIEHHE CO CBOMCTBAMH 2 | U3y4yaeMbIMU XUMUYECKUMHU MMOHATUIMH.

JUCIIepCHBIX cucTeM. [IpuroroBienne pacTBOPOB 3aJaHHOM

KOHIICHTpAIUH.

CamocTtosTenbpHast paboTa 00y4Yarouuxcs:

BBHITIOJIHCHHE YITPAKHEHHUH Ha ONPEACIICHUE TUTIA CBSI3U U

COCTAaBJICHUS SJIEKTPOHHBIX U CTPYKTYPHBIX ()OPMYJIT BEIIECTB.

Tema 1.3. ConeprxaHue JICKIHU
XUMHYeCKHe peaKuu. = =

1| Xumudeckas peakius. Knaccudukanus XUMAYECKUX PeaKInii OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKOM
B HEOPTaHMUYECKOW U OPraHUYECKOU XUMUU. 3aKOH COXPAHECHUS peaKuu OT pa3IudHbIX GakTopoB. ONpenensiTh
MaccChl BELIECTB; 3aKOH COXPaHEHUs U NIPEBPALLECHHS SHEPTUU XapakTep CMEIICHUs] XUMUYECKOr0 paBHOBECHS B
MPU XUMHYECKUX peakiusax. CKOpOCTh peakliuu, ee 3aBUCUMOCTH OT BHEIIIHETO BO3JACHCTBUSA (IPUHIUIT
3aBUCHUMOCTH OT Pa3IUYHBIX (hakTopoB. OOpaTUMBIE PEAKITUH. 2 Jle llarenwe).4CocTaBisTh YpaBHEHHS pEeaKITUi

XuMuueckoe paBHoBecue. PakTophl, BAUSIOLIME HA COCTOSHHUE

PAa3JIMYHbIX TUIIOB; IMOJHLIC COKpaH_[éHHLIe
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TemaTuueckue 6,10KkH, OcHoBHOE coaepxaHue O0b | OcHOBHBIE BU/bI 1eATEJIBHOCTH 00y4ar0UIerocs
TeMblI emM
4aco
B
1 2 3 4

xumudeckoro pasHosecus. [Ipunnun Jle [latense. ypaBHEHHsI peaKIiii HOHHOTO 0OMEHa, YUYUTHIBAs
DnexTponutruyeckas auccoruanys. CHUiibHbIe U cialble YCJOBHUS, IPU KOTOPBIX 3TH PEAKIIMHU UAYT A0 KOHIIA.
anexkTposnThl. Cpena BOJHBIX paCTBOPOB BEIIECTB: KHUCIas, Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE METOBI
HeWTpanbHasi, menodnas. Bomopoausrii mokazarens (pH) MMO3HAHMSI — TIPOBEICHHE, HAOIOIEHNE U OTIMCAaHUE
pactBopa. Peakuuu mOHHOrO 0OMEHa B OPraHU4eCcKoi 1 XMUMHUYECKOT0 IKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
HEOpraHn4yeckor XumMuu. OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIE 71a0b0paTOPHBIE OMBITHI, MPAKTUYECKUE PAOOTHI): O
peaximu. [TousTHe 00 31IEKTpONIN3E PACIUIABOB M PACTBOPOB OIPEEIICHUIO CPEJIbl BOJHBIX PACTBOPOB BEIIECTB,
cosieil. [IpuMeHenue anexkTponnsa. peaKIuii HFOHHOTO 0OMEHa, BIMSTHUIO PA3TUIHBIX

JlabopaTtopnasi padota Ne 2. [IpoBeneHue peakiiuiit HOHHOTO 2 (dakTOpoB Ha CKOPOCTH peakiuii. CienoBaTh

oOMeHa. OmnpezenieHue cpeabl PaCTBOPOB BELIECTB C TOMOIIBIO IIpaBUjIaM MOJIb30BaHUS XMMUYECKON MOCYA0U U

YHHUBEPCAIBHOTO MHIUKATOPA. nabopaTopHbIM 0bopynoBanueM. [IpencTaBisiTh

JlabopaTropnasi padora Ne 3. Biiusiaue pa3imuHbix (pakTopoB Ha 2 pe3yNbTaThl XUMHUUECKOT0 IKCIIEpUMEHTa B hopMme

CKOPOCTb XUMUYECKON peaKuu 3alliCU YPAaBHEHUI COOTBETCTBYIOLIUX PEAKLUH U

CamocTtosTenbHast paboTa 00yJaronmxcs: JlenaTh BbIBOJIBI HA UX OocHOBE. [IpoBoauTh

pelIeHre 3a1a4 110 OIPEIEICHUI0 CKOPOCTH XUMHUECKUX BBIUHCJIEHUS 110 YPAaBHEHUSAM XUMUYECKUX PEAKIUH,

peakLMii, YCIOBHM CMEIIEHHs] XUMHUECKOTO PABHOBECHSI B TOM YHUCJIE TEPMOXUMHUYECKUE PACYETHI 2

Tema 1.4. Coneprxkanue JEeKIN
MeTanisl 1| Meramnsl. [Tonoxenue metamwioB B [lepuoanueckoii cucreme PackpbiBaTh CMBICI N3y4aeMbIX MOHATHH (BBIACTATH

XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOCHUS UX XapaKTepHbIE MPU3HAKU) U IPUMEHSTH 3TU
3JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuIoB. O01mue IIOHSTHS IIPU OIIMCAHUM COCTaBa U CTPOEHUS
¢uznueckue cBoiicTBa MetaioB. [IpumeHeHre MeTamioB B 2 | BewlecTs, /Uil OObACHEHUS OTJENbHBIX (PAKTOB U
ObITY, IpupoJie U TexHuKe. CriaBbl METAJLIOB. saBieHUNA. OOBICHATH 00IIKE 3aKOHOMEPHOCTH B
DNEeKTPOXUMHUECKUN psii HallpsbKeHUH MeTaiios. O01mue M3MEHEHUU CBOMCTB 3JIEMEHTOB — METAJJIOB U UX
crocoObl oy4YeHus: MetamioB. Koppo3us MeTanios. COEIMHEHUH C yYETOM CTPOECHHUS UX AaTOMOB U
Crioco0bl 3a1UThl OT KOPPO3HUH. noJyio’keHus B [leproauueckoit cucteMe XMMHYECKUX

2| OObmras xapakTepuCTHKa METAIJIOB TMaBHBIX noarpymi (1A- anemenToB J[. . Menneneesa. Xapakrepu3oBaThb
rpynna, [IA-rpynna) [leproauueckoii cucTeMbl XUMUYECKUX (onuceIBaTh) OOIIME XUMHUYECKHE CBONCTBA
9JIEMEHTOB. ATIOMUHUNA. AM(OTEepHBIE CBOMCTBA OKCHIA U 2 METaJUIOB, UX BAXHEUIINX COCIUHEHUH,
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TemaTnueckue 0J10KkH, OcHoBHOe coep:kaHue 00 | OcHoBHbIE BUIBI AeSITEJIbHOCTH 00y4YaKOLIerocs
TeMBbI eM
4aco
B
1 2 3 4
THIpOKCHIa amoMuHus. O0Ias XapakTepuCcTUKa METAIIIOB MIOATBEPKasl 9TO ONMCAHUE IPUMEPAMU YPaBHEHU I
no6ounbix moArpynmn (b-rpynm) [leproandeckoit cuctemsl COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINI;
XUMHUYCCKUX 3JICMCHTOB: MCJIb, IUHK, XPOM, KCJIC30. MPUMCHCHUC MCTAJIJIOB B Pa3JIMYHBIX O6HaCTHX, a
Baxkneiiue coenHeHUsI METAJIOB (OKCHUIbI, THAPOKCHUIBI, TaK)Ke UCTOJIb30BaHUE UX JJISl CO3/IaHuUs
COJIH). COBPEMEHHBIX MAaT€pUaIOB U TEXHOJIOIUH.
JlaGopaTtopnas paGora Ne 4. PelieHne 3KCrepruMEHTaIbHbIX 2 OnuceiBaTh CIOCOOBI 3aLTUTHI METAJIIIOB OT
3a/1a4 1o teme «MeTtamiby. KOppo3uu. PackpbiBaTh CYyIIHOCTh OKUCIUTEIIBHO-
JlabGopatopnas padora Ne 5. KauecTBeHHbIEC peaKkIud HA 2 BOCCTAHOBUTEJIBHBIX PEAKLIUNA ITOCPEICTBOM

KaTHOHBI MCTAJIJIOB.

CamocTtosaTenbHast paboTa 00y4yaroumxcs:

1. Pemienue 3a1a4 Ha onpeiesieHue KOHIIEHTPAIlUU PaCTBOPOB.
2. BoimonHeHne ynpaKHEHUH Ha COCTaBIIEHUE YpaBHEHUI
3IEKTPOJIUTUYECKON JUCCOLMAIINY, PEAKIIMl HOHHOTO OOMEHa,
THUAPOJIN3a COJICH

COCTaBJICHUS JICKTPOHHOTO OallaHCa ITHX PEaKIii.
[TpoBOANTH peakuy, TOATBEPKIAIOIINE
XapaKTepHbIEe CBOMCTBA 3Y4aeMBbIX BEIIECTB,
pacro3HaBaTh OIMBITHBIM ITyTEM HOHBI METAIJIOB,
IPUCYTCTBYIOIIUE B BOJHBIX PaCTBOPAX.
Hcrons30BaTh €CTECTBEHHO-HAYYHBIE METOBI
MO3HAHUS — NPOBe/IeHNEe, HAaOII0IeHUE U OTIHCAHHE
XMMHYECKOT0 3KCIIEPUMEHTA (JIeMOHCTPAlMOHHBIE U
1a00paTOpHBIE OMBITHI, TPAKTUYECKUE PaOOTHI).
[IpencTaBasATh pe3yNbTaThl XUMHYECKOTO
HKCIIEpUMEHTA B (JOpPME 3aIUCH YpaBHEHHMA
COOTBETCTBYIOIIHMX PEAKINi U JA€TaTh BHIBOBI HA UX
ocHoBe. CietoBaTh MpaBuiIaM MOJIb30BAHUS
XUMUYECKOHN TTOCY 10 1 JIa0OpaTOPHBIM
o0opynoBanueM. [IpoBOIUTH BEIYMCIICHUS 110
yYpaBHEHUSIM XUMHUECKHX PEaKIHUil.

Tema 1.5. HemeTasjbl.

Coneprxkanue JEeKIU
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TemaTnueckue 0J10KkH, OcHoBHOe coep:kaHue 00 | OcHoBHbIE BUIBI AeSITEJIbHOCTH 00y4YaKOLIerocs
TeMBbI eM
4aco
B
1 2 3 4

1| Hemerannsl. ITonoxxenne Hemeramios B [leprognueckoit PackpbIBaTh CMBICIT H3Y4aeMBIX MOHATUH (BBLACTATD
cucteme xumuueckux snemeHToB /.. Menneneesa u 2 WX XapaKTepHbIC MPU3HAKN) U IPUMEHSTH ITH
0COOCHHOCTH CTPOCHHUS aTOMOB. DHU3UYeCKIe CBONCTBA MIOHSTHUS MIPU OMKMCAHUH COCTABA U CTPOCHUS
HEMETAJJIOB. AJUIOTPONHS HEMETAJUIOB (Ha puMepe BELIECTB, /ISl 0OObSICHEHUS OTJIENbHBIX (PAKTOB U
KHCIIopoJia, cephl, hocdopa u yrieposa). sBrieHu. OOBSCHATH O0IIHME 3aKOHOMEPHOCTH B

2| X¥UMHYECKHE CBONCTBA BAXKHEHUIIINX HEMETAIIOB (TAJIOTCHOB, 2 HSIYIeHeHHH CBOUCTB HEMCTAJLIOB 1 HX COCMHCHHIH C
cepsl, a30ta, pocdopa, yriaepoaa u KpeMHus). OKCUIBI YACTOM CTPOCHH HX aTOMOB H TOIOMCHHIA B
HeMmeTauioB. Kucnopoaconepxaiye KuciaoTel. Bogopoansie Ileprozirieckoit ccTeMe XHMHIECKUX SIIEMEHTOB J1.
COeIHHEHNS HEMETAIIOB. N. Menneneesa. XapaKTSpI/ISOBaTB (onuceIBaTh)

o0111e XuMU4YecKre CBOMCTBAa HEMETAIIIOB, UX

JlaGopatopnas padora Ne 6. KauecTBeHHbIE peakIUd HA aHUOHBI 2 BOKHEHIIMX COETMHEHH, TOITBEPKIast 3TO

Y KaTHOH aMMOHHUS. ONMCaHUE NPUMEPAMH YPABHEHHUM COOTBETCTBYIOIINX

JlaGopaTtopnas paGora Ne 7. PenieHne 3KCriepuMEHTaIbHBIX XAUMHUYECKUX peaKinii. XapaKTepr30BaTh BIUSIHUE

3a1a4 1o reme «Hemeramiboy. 2 | HEMETAUIOB M MX COEMHEHHH Ha KUBBIE

CamocTosTenbHast paboTa 00y4yaroUuXcs: BHIIOTHEHUE OpraHU3MBbI; OMUCHIBATH IPUMEHEHNE B PA3IMYHBIX

yIpaxxHeHHU Ha mo100p ko3 dunreHToB B ypaBHeHusix OBP 00J1aCTAX MPAKTUIECKOHN JACSITEIIPHOCTH YEJIOBEKA.

METOJIOM 3JIEKTPOHHOI0 OasiaHca.

Pasnean 2. XUMUA U ’KU3Hb 2
Tema 1.1. Xumus CoJiep)KaHHE JICKIIMHI
U KU3Hb. 1| Ponb xuimuu B 06ecriedeHIH SKOJIOTHUECKOM, SJHEPreTHYECKOM PackpbIBaTh posib XUMUU B PEIIEHUU

Y TIUIIEBOM 0€30MacHOCTH, Pa3BUTHH MeAUIIMHBL. [ToHsTHE O SHEPTeTUYECKHX, CHIPbEBBIX U IKOJIOTHUECKUX
Hay4HBIX METO/IaX MO3HAHHUS BEIIECTB U XUMUUYECKHUX PEAKLIUM. mpo0JieM 4eoBe4eCTBa, OMUCHIBATH OCHOBHBIE
[IpencraBnenus: 00 0OMIUX HAYYHBIX MPUHIIUTIAX HaIpaBJICHUS Pa3BUTH XUMUUECKOW HAYKH U
MIPOMBIIIJICHHOTO MOJTyYeHHUsI BaXKHEHIIINX BellecTB (Ha TexHojoruu. [IpumMeHsTh npaBuia 6€30MacHOro
puMepax Mpou3BOJICTBA aMMUAKa, CEPHON KUCIIOTHI, 2 | oOpaiiieHus ¢ BeIIeCTBaMH, UCTIOJIb3YEMbIMU B

MCTaHOJ'Ia). Yenosek B MHUPC BCIICCTB, MATCPUAJTIOB U
XHUMHUYCCKUX peaKIII/If/'II XUMHA U 3J0POBBE YCJIIOBCKA,; ITpaBrjia
HCITIOJIb30BAHMA JICKAPCTBCHHLIX IIPCIIAPATOB,; IIPaBUJId

IIOBCEIHEBHOM JKU3HM, ITPABHIIA IOBEICHUS B LENAX
cOepeskeHH st 3I0pOBbsI U OKPY>KaIOIIel IPUPOIHOM
Cpelibl; TOHUMATh Bpe/l (OMacHOCTh) BO3JICHCTBUS Ha
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TemaTuueckue 6,10KkH, OcHoBHOE coaepxaHue O0b | OcHOBHBIE BU/bI 1eATEJIBHOCTH 00y4ar0UIerocs
TeMBbI emM
yaco
B
1 2 3 4
0€30I1aCHOT0 MCIIOIb30BaHMA MIPENapaToB OBITOBON XUMHH B JKUBBIE OPraHU3MbI OIIPEJIEIICHHBIX BELIECTB CMbICII
MOBCEAHEBHOM KM3HU. bhITOBasi XuMHUYECKasi T[PaMOTHOCTh nokazatesns [1JIK, moscHsITh Ha mpuMepax crocoObI
JlabopaTopnasi padora Ne 8. M3yueHue XuMu4ecKux 2 YMEHBUIEHUS U NPEIOTBPALLIECHUS UX BPEIHOTO
MIPOLIECCOB M UX BIIUSHUS HA COCTOSIHUE OKPYIKAIOILLIEH CPEBI. BO3JIEUCTBUS. AHAIM3UPOBATh U KPUTUUECKU
CamocrostenbHas paboTa 00y4aroIuXcs: OLICHUBATH HH(OPMALIHIO, CBSIZAHHYIO C
1. [TonroroBKa Mpe3eHTALNI U OTIOPHBIX CXEM. XUMHYECKUMH MPOLECCaMU M UX BIMAHUCM Ha
2. Pa6oTa C KOHCIICKTOM. COCTOSIHME OKpYyKarolen cpensl. Mcnonb3oBaTh
MOJTyYeHHbIE 3HAHUS U MIPEJICTaBICHUS O chepax
JIESITEIIbHOCTH, CBA3aHHBIX C HAYKOW U
COBPEMEHHBIMH TEXHOJIOTUSMHU, KAK OCHOBY ISl
OpHEHTAIH B BEIOOpE cBOEi Oyymieit
npodecCuoHaIbHON AesiTenbHOCTH. [I[puHUMaTh
ydacTHe B 00CYXIEHUH MPOOJIeM XUMHUYECKONU U
9KOJIOTMYECKON HANPaBICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO 110 MPO0JIeMe U TpeiaraTh
BO3MOJKHBIE IYTH €€ PEIICHMS
Paznea 2. OPI'AHUYECKAS XUMMUA 46
Tema 2.1. CoJiepKaHue JICKIIMHU PackpbIBaTh CMBICT N3y4aeMbIX TOHATHH,
IIpeamer 1| [Ipenmer oprannyeckoil Xumuu. OCHOBHBIE TOHSITHS YCTaHABIIMBATh UX B3aUMOCB:3b. [I[puMeHITh
OPraHUYecKOi XMMMH. opranndyeckoi XuMuu. OCHOBHBIE MTOJIOKEHUS TEOPUU MTOJIOKEHUSI TEOPUH CTPOCHUS OPraHUYECKUX
Teopus cTpoeHust XUMHYECKOT'O CTPOEHHSI OPTaHUYECKUX COEIUHEHHI 2 BemiecTB A. M. byTtieposa jyist 00bsicHeHUS
OPraHMYecKux A.M. bytnepona. Knaccudukamust opraHu4ecKix BEIIeCTB. 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
coequHenuit A.M. HoMmeHknatypa opraHu4ecKux COeJUHEHUN (CUCTEMaTHIECKas) cTpoenus. Mcrnonb30BaTh XUMUYECKYIO CUMBOJIMKY
Byrtaeposa. Y TPUBHUAJIbHbIE HA3BAHMS BaXKHEHIINX MTPEACTaBUTENCH JUIS1 COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB. (bopmyn opranndeckux BemecTB. OnpeaensiTh BUIbI
JlaGopaTopHas padora Ne 1. MozaenupoBaHue MOJIEKYI 2 | XMMHYECKOH CBSI3U B OPTaHUIECKUX COCTUHEHHUSX.

OpTraHUYCCKUX BCHICCTB.

CamocrosiTenbHas paboTa 00yJaronuxcs:

PackpsIBaTh posib OPraHUYECKON XUMUHU B IIPUPO/IE,
XapaKTepU30BaTh €€ 3HAUYCHUE B JKU3HU YEIIOBEKA,
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TemaTnueckue 0J10KkH, OcHoBHOe coep:kaHue 00 | OcHoBHbIE BUIBI AeSITEJIbHOCTH 00y4YaKOLIerocs
TeMBbI eM
4aco
B
1 2 3 4
1. PaboTta ¢ y4yeOHUKOM. WITIOCTPUPOBATH CBA3b C IPYTMMU HAyKaMHu.
2. BeimonHeHne 3a/1a4 Ha COCTABJICHHE CTPYKTYPHBIX (OPMYIT U HaGmronaTe 1 onmuchIBaTh IEMOHCTPAIIHOHHBIC
Ha3BaHUI U30MEPOB U TOMOJIOTOB. OTIBITHI; TPOBOJNUTH U OTMIHCHIBATH JIAOOPATOPHBIC
paboTHI.
Tema 2.2. Coneprkanue JeKIU
YriaeBoaopoasl 1| AnkaHbl: CTpOEHHE, TOMOJIOTUYECKUH psifl. MeTaH U 3TaH — 2 PackpeIBaTh CMBICI U3y4aeMbIX MTOHITHH (BBISBIISTH
MPOCTEUIINE NMPEICTABUTENIN aJKAHOB: COCTAaB, XUMHUYECKOE WX XapaKTepHbIC MPU3HAKN), YCTAHABIUBAThH UX
cTpoeHue, (U3NIECKHUEe U XMMHUYECKHE CBOMCTBA (peakIuu B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE
3aMENICHUS U TOPEHHS ), HAX0XKJICHUE B MPUPOJIC, TTOTyICHUE U MOHATHS IIPU ONIMCAHUU COCTaBa, CTPOEHUS U
MIPUMEHEHHE. MPEBpAIICHUH OPraHUYECKUX COCTUHEHUH.
2| AJIKeHBI: CTPOEHUE, TOMOJIOTUYECKHUH psifl. DTUIIEH — Hcnons30BaTh XUMHUYECKYIO CUMBOJIAKY IS
MPOCTEUIINIA MPEACTABUTEND AIKEHOB: COCTaB, XUMHUECKOE 2 COCTaBJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
cTpoeHue, (U3NIECKrue U XMMUYECKHUE CBOMCTBA (peaKkiuu (hopMyIT OpraHNYECKHUX BEIIECTB. Y CTAHABIINBATH
THIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIINH). AJTKaUEHBI: MIPUHAJIEKHOCTh BEILECTB K OMPEACICHHOMY KJIacCy
OyraaueH-1,3 u meTunOyTaaueH- 1,3, XuMUIeCKoe CTPOCHHE, YIJIEBOAOPOJOB 10 COCTABY U CTPOEHUIO, HA3bIBATh
peakiys NOJUMEPHU3AINHU, TPUMEHEHHE. HX 10 CUCTEeMAaTHYECKOM HOMEHKIIATYpe; MPUBOIUTH
3| AJIKHHBI: CTPOECHHUE, TOMOJIOTUYECKUI PSAIl. ALETHICH — 2 TPUBHAJIBHBIC Ha3BaHUS OTACIIBHBIX IIPEICTaBUTEIICH
MPOCTEUILINN MPEICTABUTEIb AIIKUHOB: COCTAB, XUMUYECKOE YIIeBOAOPOA0B. ONpenessaTh BUIbI XUMUIECKOM
cTpoeHue, (U3NIECKHNEe U XMMUIECKHNE CBOMCTBA (peaKuu CBSI3M B MOJIEKYJIAX YIJIE€BOJIOPO/IOB;
TUJIPUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATAIIIN TOPEHUS), XapaKTEPHU30BaTh 3aBUCUMOCTh PEAKIIMOHHON
HaXO0XXJICHHE B IPUPOJL, NOTYICHHE H IPUMEHCHHE. CIIOCOOHOCTH YTIIEBOAOPOJOB OT KPATHOCTH
4| ApeHbl: OCH30I U TOJIYOJI, COCTaB, XUMHUYECKOE CTPOCHUE 2 KOBAJICHTHOM CBsI3H. XapaKTepH30BaTh COCTAB,
MOJICKYJI, (PU3UIECKHE U XUMUIECKHNE CBOMCTBA (peaKiiuu CTpOCHHE, TPUMECHECHHE, (PU3HMUECKUE U XUMUICCKUE
raJIOTeHUPOBAHUS M HUTPOBAHMUS ), TOTYYEHUE U IPUMEHEHUE. CBOMCTBA, BAXHEHIINE CIIOCOOBI IIOTYYEHUS]
Bnusinue 6eH3oi1a Ha opraHu3M yesoBeka. [ eHeTnueckas cBs3b TUITMYHBIX TPEICTABUTEIIECH PA3InYHbBIX KIaCCOB
YIJICBOIOPOJIOB. YTIIEBOIOPOAOB (MeTaHa, dTaHa, STHIICHA, alleTUJICHA,
JlaGopaTtopnas padora Ne 2. KauecTBeHHOE Olpe/iesieHue 2 Oyranuena -1,3, 6enzona, Toyona). Beissisrs

yIJIepoJia ¥ BOAOPOAA B OPraHMUYECKUX BEIIECTBAX.

TFCHCTUYCCKYIO CBsA3b MCKAY YIIJICBOAOPOAAMHU U
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TemaTnueckue 0J10KkH, OcHoBHOe coep:kaHue 00 | OcHoBHbIE BUIBI AeSITEJIbHOCTH 00y4YaKOLIerocs
TeMBbI eM
4aco
B
1 2 3 4

JlaGopaTopHas padora Ne 3. [lonydyenue stmiieHa. M3yuenue ero 2 | noaTBepKIaTh €€ HAJIMUNE YPAaBHEHUSIMU

CBOMCTB. COOTBETCTBYIOIIUX XUMUUYECKUX PEAKINI C

JlaGopaTopHas padora Ne 4. O3HaKOMJIEHUE C KOJUIEKIHEN 2 | UCTIONIB30BAaHUEM CTPYKTYPHBIX (POPMYIL.

00pasIoB miacTMace, KaydyyKoB U pe3uHbl. Bynkanuzanus XapakTepu30BaTh HICTOYHUKH YIJIEBOJIOPOJIHOTO

PE3UHBI. CBIpbs (HEQTh, MPUPOIHBIN ra3, yroik), CIIOCOOBI X

CamocTtosTenbHast paboTa 00yJaroumxcs: nepepaboTKU U MPAaKTUYECKOE TPUMEHEHHE

1. BeInonHeHyne ynpaxHEHU Ha COCTABICHUE yPaBHEHUIN [I0JIy4aeMbIX IPOAYKTOB. Mcnons3oBaTh

peaKIui, MOATBEPKIAIOITUX XUMUYECKUE CBOMCTRA €CTECTBEHHO-HAy4YHbIE METO/IbI TO3HAHUS —

YIJIEBOAOPOIOB. MpOBeICHUE, HAOIIOIEHUE M OMTUCAHNE XUMUYECKOTO

2. Pemenue 3a1a4 Ha BHIBOJ (DOPMYIT BEIIECTB MO MPOIYKTaM dKcrepuMenTa (1aboparopHsie onbITel). Crie0BaTh

cropanusi. Perienne 3a1a4 mo XMuMHUYECKHM YPaBHEHHSIM. npapuiaM 6e30macHoi paboThl B 1aO0OpaTOpUH IIPH

3. [ToaroroBka nokIaa0B, pedepaToB, MPEe3eCHTAIU. HCIIOJIb30BAaHUH XUMHUYECKON NTOCY/IbI U
000pyaOBaHuUs, a TAKKE MpaBUIIaM 0OpalIeHus ¢
BEIIIECTBAMH B COOTBETCTBUU C UHCTPYKIUIMHU
BBITIOJTHEHHUSI TA0OOPATOPHBIX OMBITOB U
MPaKTUYECKUX PabOT MO MOTYUYCHHUIO ¥ H3YICHHUIO
OpraHuYecKux BewecTB. [IpeacTaBiasTh pe3yibTaThbl
IKCIIEpUMEHTa B (popMe 3amucH ypaBHCHUM
COOTBETCTBYIOIIUX PEAKIIMI U JIeJaTh BHIBOJIBI HA UX
ocHoOBe. [IpoBOIUTH BBIYMCIICHUS ISl ONIPEACICHUS
MOJIEKYJISIPHOH (JOPMYITBI OPraHMYECKOTO BEIIECTBA,
M0 YPAaBHEHHUIO XUMHYECKON PEaKIIuu.
CaMocCTOsTeNBHO JIAHUPOBATh U OCYLIECTBIISTH
CBOIO TTO3HABATENIbHYIO AESATEIbHOCTh; IPUHUMATH
aKTUBHOE y4acTHE B TPYMIIOBOI y4eOHO
JIeITEIbHOCTH

Tema 2.3. CoJiep)KaHue JICKIIMHU
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TemaTuueckue 6,10KkH, OcHoBHOE coaepxaHue O0b | OcHOBHBIE BU/bI 1eATEJIBHOCTH 00y4ar0UIerocs
TeMBbI emM
4aco
B
1 2 3 4
Kucnopoaconepxamue | 1| IlpenesbHbie 0IHOATOMHBIEC CIMPTHI: METAHOJ U 3TaHOJI, PackpbIBaTh CMBICT U3y4aeMbIX TOHSITHH (BBISBIISTH
OpraHu4YecKue XUMHUYECKOE CTpOoeHHE, (PM3NUECKHEe U XUMUYECKHE CBOMCTBA UX XapaKTepHbIe MPU3HAKH), YCTAHABIUBATH UX
coeIMHEeHUsI. (peakuuu ¢ akTUBHBIMU METAJIIaMH, TaJIOT€HOBOAOPOIAMH, B3alMOCBS3b, UCII0JI30BATH COOTBETCTBYIOIINE

ropeHue), npuMernenue. Bonopoanas cBs3b. Ou3nonoruueckoe MOHATUS IIPU ONMCAHUM COCTaBA, CTPOCHUS U
JIEICTBHE METAHOJIA U DTaHOJIA HA OPTaHU3M 4EJIOBEKa. [IPEBPALLCHUI OPraHUYECKUX COCIUHEHUN.
MHOroaroMHble CIUPTHI: ITWICHIIIUKOJb U TITULEPHH, Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY JUISI
XMMHYECKOe CTpoeHHe, (U3NIecKre 1 XUMHYECKHE CBOICTBA 2 | cocTaBiieHUs MOJEKYJISIPHBIX U CTPYKTYPHBIX
(B3amMOJIEHCTBHE CO MICIOYHBIMH METAIIJIAMHU, KaueCTBEHHAS (pa3BépHYTOH, COKpaIIEHHON) HopMyJT
peakiys Ha MHOTOaTOMHbIE CITUPTHI). DUZNOTOTrHYECKOE OpraHMYECKUX BEIIECTB. Y CTAHABINBATh
JIEHCTBHE HA OpraHu3Mm udenoBeka. [I[puMeHenne riumepusa u MIPUHAJIEKHOCTD BELECTB K OMPEACICHHOMY KJIacCy
sTuneHrMKoNs. @enoin. CTpoeHue MoJeKybl, (PU3NYecKre U 10 COCTaBY U CTPOEHMIO, HAa3bIBAaTh UX I10
XUMHUYECKHEe CBOMCTBa QeHosa. TOKCHYHOCTh eHoa, ero CHUCTEMAaTHYECKON HOMEHKJIAType; PUBOJUTH
¢bu3noIorNUecKoe ACWCTBUE Ha OPraHU3M UeJIOBEKa. TPUBUAJIbHBIE HA3BAHUS OTJEIbHBIX MTPEACTaBUTENCH
[Tpumenenue enona KHUCJIOPOJCOAEPKAIIMNX COCTUHEHUH.

2| Aabaeruabl: GopMaNbIETH/I U alleTaIbACTHI, XUMHUECKOE 2 Xapakreprus3oBaTb COCTaB, CTPOCHUE, TPUMEHEHUE,
CTpoeHHe, (pU3nuecKre U XUMUYECKHEe CBOMCTBA (peaKIiu ¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA, BayKHEHIINe
OKHCJIEHUS U BOCCTAHOBJICHHUS, KAUECTBEHHbBIE PEAKIINH), CIoCOOBI OMYyYEHUS] THITMYHBIX TPEJICTaBUTENEH
MIOJIYYEHUE U IPUMEHEHHUE. Pa3IMYHBIX KJIACCOB KHCIOPOJACOAEPHKAIINX

3| OnHoOCHOBHBIE Npe/ieJibHbIe KAPOOHOBbIE KHCJIOTHI: 2 | coenuHeHMi (MeTaHoJa, 3TaHoJIa, [NIMIIEpUHAa,
YKCYCHasl KHCIIOTa, XMMUYECKOE CTPOCHUE, PU3NIECKUE U ¢benona, popmanbaerua, aeTaibAeruaa, yKCyCHOM
XUMHYECKHE CBOMCTBA (00IIMEe CBOWCTBA KUCIIOT, PeaKIIHS KHCIIOTBI, TTIFOKO3BI, Caxapo3bl, KpaxMala,
sTepuduKalmm), TodydyeHue u npuMenenue. CTeapuHoBas u LEJUTIOIIO3b]); BBIABIIATH TEHETHIECKYIO CBA3b MEKILY
OJIEMHOBAsI KUCIIOTHI KaK MPEACTaBUTENIH BBICIIMX KapOOHOBBIX HUMH U TIOITBEPIKAATh €€ HATMYKUE YPABHEHUSAMHU
KHCJIOT. COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIUN C

4| Mblia KaKk COJIM BBICIINX KapOOHOBBIX KHCIIOT, KX MOIOIIIEE 2 YICTIOJIL30BAHUEM CTPYKTYPHBIX (popMys1. OnHCHIBATH

neiictue. CJ10KHbIe I(PUPBI KaK IPOU3BOIHBIE KAPOOHOBBIX
KkucaoT. ['uaponus cinoxxHbix 3¢gupos. ZKupbl kak
IIPOM3BOJIHBIE TIIMIIEPHHA U BBICIIUX KAPOOHOBBIX KUCIIOT.

COCTaB, XMMHYECKOE CTPOCHHUE U IPUMEHEHHE
JKAPOB, XapaKTepU30BaTh UX 3HAYCHUE IS
KU3HEACATEIbHOCTH Oprann3MoB. Oco3HaBaTh
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TemaTuyeckue 0J10KH, OcHoBHOe coep:kaHue 001 OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aonierocs
TeMbI eM
4aco
B
1 2 3 4
["uaponus sxupoB ONacCHOCTh BO3CHCTBUS HA dKUBBIE OpPraHU3MBbI
5| ¥YraeBoawl: cocTas, KjIaccupUKaIUs yriaeBoA0B (MOHO-, TU- 1 2 ONpEAEICHHBIX OPraHUYECKUX BEIIECTB, MOSICHATH Ha
nosnucaxapusl). ['moko3a — mpocTeHImii MOHOCaXapu/I: pUMepax CIoCOObl YMEHBIIICHHUS U TIPEI0TBPAIICHUS
0COOEHHOCTH CTPOCHHUS MOJICKYJIbI, PU3HUECKUE M XUMHUCCKHE WX BPEHOT'O BO3JICHCTBHUS HA OPraHU3M YeJIOBEKA.
CBOMCTBA IIIOKO3bI (B3aMMOJICUCTBHE C TUAPOKCHIOM METU Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
(IT), oxkucnenne aMMuayHbIM pacTBOpoM okcuja cepedpa(l), MIO3HAHUS — IPOBE/IeHNE, HAOII0I€HUE U ONTUCaHKe
BOCCTAHOBJICHHE, OPOKCHHE TIIFOKO3bI), HAXOXK/ICHHE B XUMHYECKOTO IKCIIEpUMEHTA (J1TaO0PaTOPHBIE OIBITHI
MIPUPO/IE, MPUMEHEHHUE TIIOKO3bI, OMOJIOTHYECKast POJIb B U TIpakTuyeckue padotsl). CienoBarh npaBuiaM
KU3HENIEATEeIbHOCTH OpraHu3Ma yejaoBeka. GOoTOCHUHTE3. Oe3omacHo# paboThI B 1ab0paToOpun mpu
®pyKTO3a Kak u30Mep ritoko3bl. Caxaposa — Npe/icTaBUTENb WCTOJIb30BAHUHM XUMUYECKOM MOCY/IbI 1
JUcCaxapuJioB, THIPOJIU3 caxapo3bl, HAX0XKICHHUE B IPUPOJIC U 000pyOBaHuUs, a TAKKE MpaBUIIaM 0OpallIeHus ¢
npuMmeHenue. Kpaxman u 1emitono3a Kak npupogHbie BEIIIECTBAMH B COOTBETCTBUU C UHCTPYKIUIMHU
MOJIMMEPBI: CTPOSHHUE KpaxMalia U IeJITF0I036], PU3NIEeCKUe U BBITIOJTHEHHUSI TAOOPATOPHBIX OMBITOB U
XUMHUYECKHUE CBOMCTBA KpaxMaia (THIPOJIn3, KaueCTBEHHAs MPaKTUYECKUX PabOT MO MOTYUYCHHUIO U H3YICHHUIO
PEAKIIUSI C HOJIOM). OpraHWYecKHx BewecTB. [IpeacTaBisTh pe3yibTaThbl
JlaGopatopnas padora Ne 5. ['opeHue cnupToB. 2 AKCIIepUMEHTa B (hopMe 3aIlncu ypaBHEHUI
B3aumonelicTBue riunepuna ¢ ruapokcuioM meau (1I); COOTBETCTBYIOIIMX PEAKIUK U JI€IaTh BBIBOBI HA UX
JlaGopaTopHas padora Ne 6. KauecTBeHHbIE peakuuu 2 | ocHoBe. [IpoBOANTH BHIYHCIICHUS TSI OTIPEICIICHHS
abACTUIOB (OKUCIICHHE aMMHAYHBIM PACTBOPOM OKCHJIa cepedpa MOJIEKYJISIPHOH (pOPMYITBI OPraHMYECKOTO BEIIECTBA,
u ruapokcuom meau (11)). M0 YPAaBHEHHUIO XUMHYECKON PEaKIIUu.
JlabopaTtopnasi pa6ora Ne 7. CBoiicTBa pacTBOpa yKCyCHOM 2 CaMOCTOATENBHO TUIAHUPOBATh U OCYILECTBIIATH
KHCJIOTBI, OOIIIME CO CBOMCTBAMU MUHEPAJIbHBIX KHCIIOT. CBOIO ITO3HABATCIbHYIO NCATCIBHOCTD; IPUHUMATH
JlaGopaTopuas pa6ora Ne 8. Cozanne KOTeKIMH YQUPHBIX 2 | aKTMBHOE y4acTHe B IPYIIIOBOH yueOHOM
Macesl. JACATCIIbHOCTH
JlaGopatopnas padora Ne 9. BzaumoieiicTBUE IITIOKO3bI U 2

caxapo3sl ¢ ruapokcugom Menu (II). KauectBennas peakuus Ha
Kpaxmai.

CamocTosTenbHast padoTa 00yJyaroumxcs:
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TemaTuyeckue 010KH, OcHoBHOE coaep:kanne O0b | OcHoBHBIC BUIbI 1eATEJIbHOCTH 00y4ar0Ierocs
TeMblI eM
4aco
B
1 2 3 4
1. CocraBieHue ypaBHEHUHN peaKIUii, OATBEPKIAIOLINX
XMMHYECKHE CBONCTBA KAPOOHOBBIX KHCIIOT.
2. Pemrenue 3a1a4 Ha BBIXOJ MTPOAYKTA OT TEOPETHUECKU
BO3MOKHOTO. COCTaBJIeHHE CTPYKTYPHBIX (OPMYJT H30MEPOB
HeTpeIebHbIX YTIIEBOIOPOJIOB
3. PaboTa ¢ KOHCIIEKTOM.
Tema 2.4. CopepxaHnue JeKIUU
A3oTconep:kamue 1| AMMHBI: METWJIAMUH — IPOCTENIINH MTPEeICTaBUTENb AMUHOB! PackpeiBaTh CMBICI U3y4aeMbIX TOHITHH (BBISBIISTD
OpraHAMCCKHE COCTaB, XMMHUYECKOE CTpOeHHe, (PU3NUYECKUE U XUMUYECKHE UX XapaKTepHbIE MPU3HAKH), yCTAaHABINBATbH UX
COCANHEHMS. CBOMCTBA (PEAKIUK C KUCIOTAMHU M TOPEHHS), HAXOXKICHHE B B3aUMOCBSI3b, UCIIOJIb30BATH COOTBETCTBYIOIIUEC
IpUpojie. AMMHOKHMCJIOTHI Kak aM(oTepHble OpraHu4ecKne MIOHATHS NIPH OMMCAHUM COCTaBa, CTPOCHHS U
coeqnHeHus1. PrU3nvecKrue 1 XUMUYECKUE CBOMCTBA 2 IIPEBPAILCHUI OPraHUYECKUX COCUHEHUN.

aMUHOKHCIIOT (Ha IpuMepe MIMLIKHA). buonoruueckoe
3HayeHue aMUHOKUCIOT. CuHTe3 nenTtu10B. beakn kak
NPHUPOJHBIE NOJUMepbl. [lepBryHas, BTOpUUHas U TPETUYHAS
CTpyKTypa 06enkoB. XMMHUECKHUE CBOICTBA O€IKOB: THIPOIIN3,
JIeHaTypalys, KaYeCTBEHHbIC pEaKIMK Ha OeNKH.

Mcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY IS
COCTaBJICHUS] MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOM) POpMYyIT
OpraHn4eckux BemiectB. OnpenensiTh
NPUHAICKHOCTD BEIECTB K ONPEeICHHOMY Kiaccy
10 COCTaBy M CTPOEHUIO, HA3bIBATh UX IO
CHUCTEMaTHYECKOW HOMEHKJIAType; MPUBOIUTD
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TemaTuueckue 6,10KkH, OcHoBHoOe coaep:kanue O0b | OcHoBHbIE BU/bI eSITEJIbHOCTH 00y4aromerocs
TeMBbI emM
yaco
B
1 2 3 4

JlaGopaTopHas padora Ne 10. M3yuyeHnue cBOHCTB OEJIKOB: 2 | TpUBHAJIBHBIE HA3BAHMSI OTAEIbHBIX NPEACTABUTEIEH.

JeHaTypauus OeNKOB IPU HArPeBaHUU U LIBETHBIE PEaKIIUU XapakTepu3oBaTh COCTaB, CTPOCHUE, IPUMEHEHHE,

OEJIKOB. ¢du3nueckre 1 XMMUYECKHE CBOMCTBA, BayKHEHIINE
CrocoObl MOMYyYeHUS! TUIIMYHBIX MpPeJCTaBUTENEH
a30TCO/IepKAIINX COEAUHEHUN (MEeTHIIaMH1HAa,
e, 6e1KoB). ONMUCHIBaTH COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEIKOB; MOSICHATH Ha MPUMeEpax
3HaYeHHe OeJIKOB JIJIsl OpraHu3Ma YeJIoBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUS — HAOII0IaTh U OMTUCHIBATD
J€EMOHCTPALIMOHHBIN SKcIIepuMeHT. CaMOCTOSATENBHO
IJIAHUPOBATH U OCYILECTBIIATH CBOKO
MO3HABATEJIbHYIO JIEATEeIbHOCTh; TPUHUMATh
aKTUBHOE y4acTHE B TPYNIIOBOM y4eOHOU
JIESITEIIBHOCTH.

CamocTosTenbHas paboTa 00yJaroumxcs:

1. 3ydenue coctaBa, CTPOCHUSI U CBOMCTB a30TCOIEPKAIIUX

OpPraHUYECKUX COEIMHEHUN

2. [ToaroroBka JIOKJIa0B, pedepaToB, MPE3CHTALIHA.

Tema 2.5. ConeprkaHue JICKIUU
BricoKOMOJIEKYISIPHBIE
COCAUHECHUSA
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TemaTuuyeckue 0JI0KH, OcHoBHOe coep:kaHue (0111 8 OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4aonierocs
TeMBbI eM
qaco
B
1 2 3 4
1| OcHOBHBbIE MOHATHSA XUMUH BBICOKOMOJIEKYJISIPHBIX 2 Brnanets n3y4aeMpIMU XUMUYECKUMU TIOHATUSIMU:
coeIMHEeHUIi: MOHOMED, TTOJIMMED, CTPYKTYPHOE 3BEHO, PacKpbIBAaTh CMBIC]T H3y4aeMbIX TIOHITHH H
CTENEeHb MOJIMMEPU3AIuH, CPEIHSSI MOJIEKYJIsIpHAs Macca. MPUMEHSTH 3TU MOHITHUS IPU OMMCAHUU COCTaBa U
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJIIPHBIX CTPOCHHSI BLICOKOMOJIEKYJISIPHBIX OPTaHUYECKUX
COEIMHEHHI — MOJIMMepU3alus U MOJIUMKOHICHCALIHSL. BEIIECTB, /ISl OOBSICHEHUS OTJIENbHBIX (DAKTOB U
IlnacTmacces! (MOIUATHIICH, TTOJIUITPOTIUIICH, siBIeHUH. VIconp30BaTh XUMHUECKYHO CUMBOJIHKY
MOJIMBUHUJIXJIOPU, TToNucTUpo). HatypanabHbIi 1 JUTSL COCTABJICHUS CTPYKTYPHBIX (DOPMYJI BEIIECTB U
CHHTEeTHYeCKHe Kayuyku (OyTaaueHOBBIH, XJIOPOIPEHOBLIN 1 YpaBHEHUU peaKkuii MOJIUMEpPU3aALUN 1
M30IpEeHOBLIN). BosloKHA: HaTypalibHbIE (XJIOMOK, IEPCTh, noyMkoHaAeHcauu. OnUckIBaTh COCTaB, CTPOCHHUE,
mENK), HICKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO BUCKO03a), OCHOBHBIE€ CBOMCTBA Kay4yKOB, HauboJee
CUHTETHYECKUE (KApOH U JIABCaH). pacnpocTpaHEHHBIX BUIOB IJIACTMACC, BOJIOKOH;
MIPUMEHEHNE B Pa3INYHBIX oTpacisax. Mcmoap30BaTh
€CTECTBEHHO-HAyUHbIE METO/IbI TTO3HAHUS —
HaOJIIOaTh M OMHUCHIBATh IEMOHCTPAIIMOHHBIN
AKCIIEPUMEHT.
JlaGopatopnas padora Ne 11. PacniozHaBaHue miacTMacc u 2
XUMHYECKHUX BOJIOKOH. O3HaKOMIIEHUE ¢ 00pa3liaMy IPUPOTHBIX
Y MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAy4YYKOB
CamocTosTenbHast padoTa 00yJaroumxcs:
1. [TogroroBka mokIan0B, pedepaTon, Mpe3eHTAIUH.
2. [ToarotoBuTh coobIIeHUs HAa TeMy: «COBpeMeHHbIE
CHHTETHYECKHE BOJIOKHAY.
Beero | 78
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4 YCJIOBUSA PEAJIMBALIMU YYEBHOI'O TIPEJIMETA

4.1 TpeGoBaHuA K MaTepHAJIbHO-TEXHHYECKOMY 00ecneYeH U0
Peanuzauus yuyeOHOro npeamera XuMuu TpeOyeT HalIWyusi y4eOHOro kaOMHeTa
XUMUHU.

O6opynoBaHue yueOHOTO KaOMHETA:

— T0CaJI0YHbIE MECTA MO KOJUYECTBY 00YyUalOIIUXCH,

— pabouee MecTO mpernogaBaTes,

— Y4YEHHUYecKas JI0CKa

— KOMIUIEKTHI IJIAKaTOB

— Habop PeaKkTUBOB U JJA0OPATOPHOM MOCYAbI JJISl OTIBITOB,

— mocobus s 1abopaTopHBIX padoT,

— tabnuipl: [lepuoauueckas cucrema xumudeckux siaeMentoB J.M.Menpeneena,
PacTBOpUMOCTB KUCJIOT, COJIEH U OCHOBaHUM B BOJie, OCHOBHBIE KJIACChI
OPraHUYECKUX COCIMHCHUU.

TexHnuueckue cpeacTBa 00yUeHHUS:

— KOMIIBIOTEP

— MEJMANpPOEKTOP

— MHTEPAKTUBHOE MOCOOME MO JUCIUIIINHE

4.2. IlepeyeHb HOPMATHUBHBLIX IPABOBbLIX /JOKYMEHTOB, OCHOBHOW H
JAOMOJIHUTEJbHON Yy4YeOHOH JUTepaTypbl, HeOOXOAMMOM /JII OCBOEHUA
y4eOHOro npeamera XuMus:

OCHOBHBIE ICTOYHHKH:

Ia6puensn O.C. Xumus 11 npodeccuii M CreuaaTbHOCTeH TEXHUIECKOTO MPOdUIIst: yaeOHUK
JUTSL CTY. YupexaeHui cpea. nmpod. oopaszosanus / O.C..I"'abpuenss, U.I.OctpoymoB. — 4-¢
u3., ctep. — M.: U3narenbckuit ieHTp «Akagemusi»n, 2017. — 272 c.

JlonomHUTEIbHBIE UCTOYHUKHU:

Pocun U. B. Xumus. YueOnuk u 3agavauk : - [{insg CITO / Pocun U. B., Tomuna JI. /1., ComoBbeB
C. H. - Mockga : M3parensctBo HOpaiit, 2020. - 420. - (IIpodeccronansaoe o0pa3oBanue). -
ISBN 978-5-9916-6011-2 : 979.00.

An¢unorenosa M. B. Xumus : YueOnuk u npaktukym st CI1O / Aadunorenosa U. B.,
babxor A. B., IlonikoB B. A. - 2-¢ u3a. ; ucnp. u goi. - Mocksa : U3garensctBo IOpaiit, 2020. -
291. - (IlpodeccuonanbHoe obpazosanue). - ISBN 978-5-534-11719-6 : 709.00.

Pymsurtuc, I'. E. Xumus. 10 kmace [Tekcr] : yaeOHUK a1 00111€00pa30BaTEIbHBIX OpTraHU3AINH :
0a30BbIif yPOBEHB : peKOMEHJ0BaHO MUHHCTEPCTBOM 00pa3oBaHus 1 Hayku Poccuiickoit
denepanun. - 2-e usa. - Mockaa : [Ipocsemenune, 2016 (Cmonenck : @un. "Cmod. momaurpad.
komOuHat", 2015). - 224 c. : un. - [lpeam.-and. ykas.: c. 220-222. - ISBN 978-5-09-041198-1 :
326-00.

4.3. IlepeyeHb NMpPOrpaMMHOro0 odecmne4veHusi, MPodecCHOHAIBHBIX 0a3
JAHHBIX, HHG(OPMALMOHHBIX CIIPABOYHbIX CHUCTEM pecypcosB
HHGPOPMALMOHHO-TEJIEKOMMYHUKAUNOHHON ceTH «HTEepHeT», HE00XOAUMBIX
JJIS1 OCBOCHUA Y4eOHOI0 nmpeaMera:
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JInnenzuonnoe nporpamMmmuoe obecrieuenue: Microsoft Office Word 2013/2007,

Microsoft Office Excel 2013/2007, Microsoft Office Power Point 2013/2007.

NuTeprer-pecypcesr:

www.openclass.ru (OTKpBITBIN KJ1acc: ceTeBble 00pa3oBaTEIbHbIE COOOIIECTBA).

www.school-collection.edu.ru (Equnas xomnekuus 1udpoBbix 00pa3oBaTeIbHbIX

PECYpCOB).

www.festival.l1september.ru (dectuBanb negarorundeckux uaen «OTKpbITHIN

YPOK»).

http://www.iprbookshop.ru/ DnekTpoHHO-O0MOIMOTeUHAs CUCTEMA.

www. chem. msu. su (QnekTpoHHass OMOINOTEKA [0 XUMHUH).

www. enauki. ru (MHTEpHET-U31aHue IS yuuTeneil « EcrecTBeHHbIe HAyKn).

www. lseptember. ru (MmeToanueckas razeta «llepBoe ceHTIOps).

www. hvsh. ru (kypran «Xumus B mkose»). www. hij. ru (KypHan « Xumus u
KUZHBY).

www. chemistry-chemists. com (371€KTpOHHBIN KypHaAT «XUMHUKH U XUMHU).

www.chem.msu.su. DyeKTpoHHass OMOJIMOTEKA yUeOHBIX MATEPUAJIOB 10 XUMUHU.

www.chem.msu.su (aekTpoHHast OMOIMOTEKA MO XUMHUM).

www.enauki.ru (MHTepHeT-u3jaHue 11 yuuTenend « EcTecTBeHHbIE HAYKH).

www.1september.ru (MeToguueckas razera «llepBoe ceHTAOPs»).

www.hvsh.ru (kypHan «Xumus B mikosne»). www.hij.ru (kypHan «XuMus u
KHUZHBY).

www.chemistry-chemists.com (3J€KTpOHHBIN KypHAT « XUMUKHA U XUMHUSI»).

4.4. OcobOeHHOCTH peanu3annM y4eOHOro mpeamera JJsi 00yYAKOIIMXCS
U3 YMCJIa HHBAJIUAOB U JIUI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSAMHM 3/10POBbS

[Ipu oOyyeHuUM JUI] C OTrPAaHUYEHHBIMH BO3MOXKHOCTSIMU  3J0POBBS,
MpeayCMaTpUBACTC WHIUBUTyTbHBIN Tpaduk 0OydeHUS.

NuBanuapl W JUI@ C OFPAHUYECHHBIMH BO3MOXHOCTSIMH  37I0POBbSI
oOecrieueHbl MMEUYATHBIMU W DJICKTPOHHBIMU OOpa3oBaTEIbHBIMU pECypcaMH B
dhopmax, aTanTUPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBBSI.

Jlist  ocylecTBiIeHUsT MNPOUEAYp TEKYILIEro KOHTPOJS YCIEBAEMOCTH H
MPOMEXKYTOUYHON aTTeCTallud OOYYaIIIMXCs, CO3Jat0Tcsl (POHIBI OIICHOYHBIX
CPEICTB, AaNanTUPOBAaHHBIE JJI MHBAJIMAOB M JHI C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH  37I0POBbSI W TO3BOJISIONIME OLICHUTHh JIOCTH)KEHHE HMH
3aIJIAaHMPOBAaHHBIX B OCHOBHOW 00pa30BaTEIbHOW MpOTrpaMMe pe3yJIbTaToB
oOy4eHHs] U YpOBEHb C(HOPMUPOBAHHOCTH BCEX KOMIIETEHIIMW, 3asBIICHHBIX B
o0Opa3oBaTeILHON MporpaMMme.
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5 KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHMS ITPEIMETA

JlocTrKeHne JTUYHOCTHBIX PE3yJIbTaTOB OLIEHWBAETCS HA KaYCCTBEHHOM YPOBHE
(06e3 ormetku). ChHOpMHUPOBAHHOCTh METANPEAMETHBIX U NPEIMETHBIX YMEHHUI
OLICHMBAeTCs B Oa/ulax MperojaBaTelieM B MPOIECCE BBHIMOTHEHUS OCHOBHBIX
BUJIOB YYE€OHOW JesATeNbHOCTH OOYYalOIIUXCs, TECTHPOBAHUS, BBITOJHEHUS
00yYaroIyUMHUCs CaMOCTOSITENIbHOW paboThl, MO pe3ysbTaTaM TEKYIIEro KOHTPOJIS
Y IPOMEKYTOYHOH aTTECTAIIHH.

DopMBI U METOBI
Pe3yabTaThl 00yueHust KOHTPOJISI M OlleHKH
pe3yJbTATOB 00yUeHHUs

*  JIMYHOCTHBbIE:
1) poccuiickyl0 TIpa)IaHCKYI0 HJIEHTUYHOCTb, IaTPUOTU3M,
YBaXEHHE K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Iepe]
Popunoii, ropaoctu 3a cBOM Kpai, cBow Poauny, mpouuioe u
HACTOAIIEE MHOTOHAIIMOHAJIBHOTO Hapoja Poccum, yBaxeHue
rOCyJJapCTBEHHBIX CUMBOJIOB (rep0, (iar, rumH);

2) TpaxkIaHCKYI0 MO3MIMIO KaK aKTUBHOTO U OTBETCTBEHHOTO
YjieHa  POCCHHCKOro  OOIIeCTBa,  OCO3HAIOIIETO  CBOM
KOHCTUTYLMOHHBIE IIpaBa U 00S3aHHOCTH, YBaXKAIOILLIErO 3aKOH U
NPaBOMOPSIOK,  OOJNaJaroIlero  YyBCTBOM  COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO  IPUHHUMAIOLIET0  TPaJULUOHHbIE
HallMOHAJIbHbIE M OOIIEYEOBEYECKUEe T'yMaHUCTHYECKUE M
J€MOKpaTU4YECKHE LIEHHOCTH;

3) rOTOBHOCTH K ciyeHHI0 OTeUecTBY, €ro 3aluTe;

4) chopMHUPOBAHHOCTH MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HaykKu U OOLIECTBEHHON
MIPAKTUKK, OCHOBAHHOIO Ha JAMajiore KyJbTyp, a TaKxke
pa3nuyHbIX (OPM OOILIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MeECTa B MOJIUKYJIBTYPHOM MHUPE;

5) chopMHPOBAHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIMTAHUS B
COOTBETCTBUM C OOIIEUEIOBEYECKUMHU LIEHHOCTSIMHU M HJi€alaMH
rpaXJaHCKOro oOIiecTBa; TOTOBHOCTb U CHOCOOHOCTh K
CaMOCTOATEJIbHOM, TBOPUYECKON U OTBETCTBEHHOMU JIESITEILHOCTH;
6) ToJIepaHTHOE CO3HAHUE U MOBEACHUE B MOJIUKYIBTYPHOM MUDE,
TFOTOBHOCTh U CIIOCOOHOCTHb BECTH JAMAJOr C APYTMMHU JIFOJIbMHU,
JOCTUraTh B HEM B3aUMOIIOHMMAaHMs, HAXOAWUTh OOIIME LEeNHu U
COTPYJIHHUYATh JJISl UX JTOCTUXKEHUS, CIOCOOHOCTh MPOTHUBOCTOSTh
UJCOJIOTUM  DKCTPEeMM3Ma,  HallMOHATU3Ma,  KCEHO(pOOHH,
JUCKPUMMHALIMM [0 COLMUAIbHBIM, PEJIUTHO3HBIM, PacOBBIM,
HAlMOHAJIbHBIM NPU3HAKaM M APYTUM HETaTUBHBIM COLMAJIBHBIM
SIBJIICHUSIM;

(8B pen. [Ipukaza Munob6pnayku Poccun ot 29.06.2017 N 613)

7) HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMU, JETHbMH MJIAJIIIETO
BO3pacTa, B3pOCIBIMH B  00pa3oBaTeIbHOM, OOLIECTBEHHO
MI0JIE3HOM, Y4YeOHO-HCCEeA0BaTEIbCKOM, MPOEKTHOM U APYTUX
BUJaX JEATEIBHOCTH;

8) HpPaBCTBEHHOE CO3HAHHE U IIOBEJIEHHWE HA OCHOBE YCBOEHUS
00111€4eTIOBEYECKUX [IEeHHOCTEH;

9) rOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIE
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caM000pa30BaHMIO, HA TMPOTSHKEHUU BCEH XKU3HU; CO3HATEIHHOE
OTHOILIEHHE K HENpepbhIBHOMY O0Opa30BaHHI0 KakK YCJIOBHIO
YCHEIIHOHN MPoQecCHOHANTBHOMN 1 00IIEeCTBEHHOU e TeIbHOCTH;
10) screTnyeckoe OTHOILLIEHUE K MUPY, BKJIIOUas 3CTETHKY ObITa,
HAYYHOTO M TEXHUYECKOI'O TBOPUYECTBA, CHOPTA, OOIIECTBEHHBIX
OTHOIIICHMIA;

11) npunaATHE ¥© pealu3alMi0 ILEHHOCTEH 300pOBOrO0 H
Oe3omacHOTO oOpa3a JKW3HH, TMOTPEOHOCTH B (HU3UIECKOM
CaMOCOBEPILICHCTBOBAHHH, 3aHSITHSIX CIIOPTUBHO-
O3/I0POBUTEIBHON  JI€ATENbHOCTHIO,  HEMPUSATHE  BPEAHBIX
MIPUBBIYEK: KYPEHHUS, YIIOTPEOICHHSI aTKOTOJIsI, HAPKOTHUKOB;

12) GepexHOE, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIICHUE K
¢uszpueckoMy M TICHUXOJIOTUYECKOMY  37I0POBBIO,  Kak
COOCTBEHHOMY, TaK U JAPYTUX JIIOJIeH, YMEHHE OKa3bIBaTh MEPBYIO
MTOMOIIT;

13) oco3HaHHBIN BeIOOp Oyaymiel mpodeccud U BO3MOKHOCTEH
peain3anui  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHUE K
npoecCHoHaNbHOM JEesATEIbHOCTH KaK BO3MOYKHOCTH Y4acTHs B
pEelIeHU:  JIMYHBIX, OOIIECTBEHHBIX,  TOCYJapCTBEHHBIX,
oOIeHaOHaIBHBIX TTPOOJIEM;

14) chopMUPOBAHHOCTH YKOJIOTUYECKOTO MBIIUICHUS, TOHUMAHUS
BIUSIHUSL COLIMANIbHO-9KOHOMHMYECKUX MPOIECCOB Ha COCTOSIHHE
NPUPOIHON U COLMANBHOM CpeIbl; MPUOOpPETEHHE OMBITa SKOJIOTO-
HAIPaBJIEHHOM e TENIbHOCTH;

15) oTBEeTCTBEHHOE OTHONIEHHE K CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS IIEHHOCTEW CEMEUHOM KU3HU.

*  MeTampeIMeTHBbIE:

1) yMeHue caMOCTOSITENTbHO ONPEAeNATh IeNd AEATEIbHOCTH U
COCTaBIISITh TUTaHbI NEeSTeNLHOCTH; CaMOCTOSITEIILHO
OCYIIECTBIISTH, KOHTPOJIMPOBATh U KOPpPEKTUPOBAThH
JeSITeNIbHOCTh, HCIIOJIb30BaTh BCE BO3MOXKHBIE PECypChl  JUIs
JNOCTUKEHMsI TIOCTABIIEHHBIX Iefiell M peanu3aluy IUIaHOB
JeSTeIbHOCTH, BBIOMPATh YCIICIIHBIE CTPATETHH B PA3IAIHBIX
CUTYyalusX;

2) yMeHHe TpPOAYKTHBHO OOIIATHCS W B3aUMOJICHCTBOBATH B
MPOLIECCE COBMECTHOM JNEATEIbHOCTH, YYHUTHIBATh MO3ULUHU
JIPYTUX YYaCTHUKOB JeATeIbHOCTH, 3((EeKTHBHO paspemiaTh
KOH(JIUKTHI;

3) BIIaJICHUE HaBbIKAMU [I03HABATEJIbLHOM, yueOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JesTeIbHOCTH, HaBBIKAMHU
paspeiieHuss  mpoOyiieM;  CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PpEeLICHUS MNPaKTUYECKUX
3a/1a4, MPUMEHEHHUIO Pa3IUYHBIX METOJIOB TIO3HAHUS,

4)  TOTOBHOCTh W  CIIOCOOHOCT K  CaMOCTOSITEIHHOU
WH(GOPMAIIMOHHO-TIO3HABATENILHON  NI€ATENhHOCTH,  BIIAJICHUE
HaBbIKaMU MOJy4YeHHs] He0OXoIuMoil nHpoOpMalnuu U3 cloBapei
pa3HBIX THWIIOB, YMEHHE OpPUEHTHUPOBATHCS B  PA3NIMYHBIX
UCTOYHUKAX  MH(OpManuM,  KPUTHYECKH  OLEHUBATh U
HMHTEPIPETHPOBATh HMH(MOPMAIINIO, TOTYYaEMYI0 U3 Pa3IAIHBIX
HUCTOYHUKOB;

(8B pen. Ilpukaza MunoOpuayku Poccun ot 29.12.2014 N 1645)

5) yMeHHEe WCIONb30BaTh CpeACTBA HWH(OOPMAIMOHHBIX U
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KOMMYHHKAIIMOHHBIX TexHonoruii (manee - WMKT) B pernenun
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3AIlMOHHBIX 3a7ay C
coOroIcHreM TPeOOBaHUN IPTOHOMUKH, TEXHUKU O€30TacHOCTH,
TUTHUEHBI, pecypcocOepeXeHUsl, MPaBOBBIX U 3TUYECKUX HOPM,
HOPM HH(pOPMAIIMOHHOM 0€30MacHOCTH;

6) yMeHHE OmIpeNeNiaTh Ha3HaueHUE M (QYHKIHH Pa3TUUHbIX
COLIMATIbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITEJIbHO OLIEHWBATh M MPUHUMAThH PEUICHMUS,
OMpEENSAIONINE CTPATETUIO MOBEICHHS], C YUETOM I'PaXAAHCKUX U
HPABCTBEHHBIX LIEHHOCTEHH;

8) BiazieHNE SI3bIKOBBIMU CPEICTBAMU - YMEHUE SICHO, JIOTUYHO U
TOYHO M3JIaraTh CBOIO TOYKY 3pEHUS, UCIIOJIb30BATh a/I€KBaTHbHIE
SI3BIKOBBIE CPEJICTBA;

9) BnageHWe HaBBIKAMHU TIO03HABATEIBHOM pedieKkchu Kak
OCO3HAaHHUSI  COBEpPIIAEMBIX  JCWCTBUH U  MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, IPAHUI] CBOETO 3HAHUS
M HE3HAHWs, HOBBIX I[TO3HABATENBHBIX 3a7ad M CPEICTB UX
JOCTUKECHHUS.

o IIpeamerHble pe3yabTaThbl 00y4UeHUs!

- chOpMHPOBAHHOCTh TMPEACTABICHUH O MECTe XHMHH B
COBPEMEHHOM Hay4YHOUH KapTHHE MUpPa; TOHUMaHUE POJIM XUMHUU B
(dbopMUpOBaHUH Kpyrozopa U (QYHKIMOHAIBEHOW TPaAaMOTHOCTH
YeloBeKa Ui PelleHus] MPaKTHUECKUX 3a7a4;

- BJIQJICHHE OCHOBOIIOJIATAIONIMMHA XWMHUYECKHUMHU TOHSATHSMU,
TEOpUSMHU, 3aKOHAMHU M  3aKOHOMEPHOCTSIMH;  YBEpPEHHOE
MOJIb30BaHNE XUMHYECKOM TEPMHUHOJIOTUEN U CUMBOJIMKOM;

- BIaJeHHE OCHOBHBIMM METOJaMU HAy4YHOTO TO3HAHWS,
UCTIOJIb3YEMBIMH B XUMHH:  HAOJIOJEHUEM,  OIHCaHUEM,
U3MEpEHNEM, SKCIIEPUMEHTOM; yMEHHE 00pabaThIBaTh, OOBSICHSTh
pe3yJbTaThl MPOBEEHHBIX OMBITOB U JI€TIATh BHIBOBI, TOTOBHOCTD
U CIIOCOOHOCTh MPUMEHSTh METOMAbI MO3HAHUS TMPH 5 peuieHUH
MPaKTUYECKHUX 3a/1a4;

- ¢(hOpMUPOBAHHOCTh YMEHUS J1aBaTh KOJWYECTBEHHBIE OIICHKU U
MPOU3BOIUTH  pacdeThl 10 XUMHUYECKHM  QopMmylaMm |
ypaBHEHUSM;

- BJAaJCHUE  TpaBWIaAMH TEXHUKA  O€30MAaCHOCTH  MpH
UCIIOJIb30BAaHNU XUMUYECKUX BEIECTB;

- cOPMUPOBAHHOCTh COOCTBEHHOW IMO3HIIMU 0 OTHOIICHHIO K
XUMHUYECKON HHPOPMAIINH, TOTy9aeMOil U3 pa3HbIX HCTOYHUKOB.

Obyuarowuiics 00n4CeH 3Hamyp.!

- OCHOBHBIE XUMHYECKHUE TTOHATHS, 3aKOHBI M TEOPHH XUMUH;

- kimaccupuKalMi0 W HOMEHKIATypy HEOPraHHYeCKUX W
OpraHNYECKUX COETUHEHMII;

- BaKHEHIINE BEUIECTBA U MaTEpUasbl, IIUPOKO UCIOIB3YEMBIC B
MPaKTUKE, POJIb XUMHUH B €CTECTBO3HAHWH, €€ CBS3b C JAPYTHMH
€CTECTBEHHBIMH HAayKaMH, 3HA4eHHE B JKU3HU COBPEMEHHOTO
o0mecTna.

Obyuarowuiicst 00axdceH yMems.
- Ha3plBaTh W3yuYCHHBIE BEIIECTBA IO TPUBUAIBHOH U
MEXIYHApOJAHOH  HOMEHKJIAType, XapaKTepu3oBaTh  0OmIue

OIICHKa 3a YCTHBIE
OTBETHI;

OIICHKA YPOBHS
3HaHUU CTYJICHTOB Ha
KOHTpOHLHO-y‘-IeTHOM
3aHSATHH;

OLICHKA 3a
BBITIOJTHEHHC
TECTOBBIX 3aJJaHUU 110
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XUMUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX U
OpraHNYECKUX COETUHEHMUII;

- IPOBOAMTH PACUETHI IO XUMHUYECKUM (HOpMYJiaM M YPaBHEHUSIM
peaKuuii;

- OOBSACHSATH: 3aBHCUMOCTb CBOMCTB BEILECTB OT MX COCTaBa W
CTPOCHUS, IPUPOAY XUMHUECKON CBS3H;

- BBIIOJIHATh XUMHUYECKUU SKCHEPUMEHT [0 PaCHO3HABAHUIO
BOKHEHIINX HEOPTAHUYECKUX U OPTaHUYECKUX COCTMHEHU;

- OCYLUECTBJISITb ~ CAMOCTOSITEJIBHBIM ~ MOUCK  XUMHUYECKOH
nHpOpMaAIMM C HWCMOJB30BAHUEM PA3IUYHBIX HCTOYHHKOB
(cnpaBOYHBIX, HAay4YHO-TIOMYJISIPHBIX ~ M3JAaHUN,  pPEecypcoB
WNutepnerta).

HCNO/Ib30BATh NPUOOpPeTeHHble 3HAHWA W yYMeHUsl B

NPAKTHYECKOM /1esiTeJIbHOCTH M MOBCeIHEBHOM KU3HU JJIs1:

v OObJACHEHHS XUMHYECKHX SBICHHH, NPOMCXOMAIIMX B
npupoze, ObITY ¥ Ha IPOU3BO/ICTBE;

v/ ompenesieHds] BO3MOXKHOCTH — NPOTEKAHHsS  XUMHYECKHX
OpeBpallieHHii B Pa3MUYHBIX YCIOBHUAX U OLEHKH HX
ITOCJICICTBHIA,

v/ 3KOJIOTHYECKH TPAMOTHOTO TMOBEICHUS B OKPYXaromen
cpene;

v/ OLEHKH BIHSHHS XHUMHYECKOTO 3arpsA3HEHHs OKPYIKAromIeH
Cpelibl Ha OPraHU3M YEJIOBEKA U IpYTrHe )KUBbIE OPraHU3MbI;

v/ ©e30macHOro OOpalleHUs] ¢ TOPIOYMMH U TOKCHYHBIMU
BEIIIECTBAMH M JJA0OPATOPHBIM 000PYI0BAaHHUEM;

v/ TIPUTOTOBJIEHUS PACTBOPOB 33/IaHHON KOHIIEHTPAIUU B OBITY
Y Ha IPOM3BO/ICTBE;

v\ KPUTHYECKOW  ONEHKH  JOCTOBEPHOCTH  XHUMHYECKOMN
MH(pOpPMALIUK, TOCTYNAIOLIEH U3 pa3HbIX HCTOYHUKOB.

KITIOYEBBIM BOIIPOCAM.
OIIEHKa 3a
BBITIOJTHEHHE
KOHTPOJIBHBIX
3aJaHuM;

OIICHKA 3a
BBITIOJTHEHHE
NpPaKTUYECKUX padoT;
OIICHKa 33 YCTHBIC
OTBETHI;

OIICHKA 3a
MOATOTOBKY
CaMOCTOSITEIIbHBIX
COOOIIIEHNI
CTYJICHTOB.

OLIECHKa 3a YCTHbIE
OTBETHI;

OILICHKA YPOBHS
3HaHUH CTYJICHTOB Ha
KOHTPOJIBHO-YYETHOM
3aHSITUU;

OILICHKA 3a
BBITIOJTHEHHE J1a0.
pabor.
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PazpaboTunkmu:

CIIK BI'TY npenonasarens m.K.K

CIIK BI'TY xanamnaT TEXHHYECKUX HayK

PyxoBoaurenn
o0pa3oBaTe/IbHOM NPOrpaMMBbl

Jdkcnept BI'TY

JI.C. TpoHoBa

N.M. Bunokyposa

E.B. ITapenxux
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padoueii mporpaMMbl y4e0HOr0 npeaMeTa XumMusi

JINCT AKTYAJIM3AIIUN

o/

HaunmenoBauue
anemenTa OII,
paszaena, myHKTa

[IyHkT B mpenpiayiiein
pelakuuu

HyHKT C BHCCCHHBIMU
U3MCHCHHUAMU

PexBu3uThHI
3acemaaHus,
YTBEPAMBIIIETO
BHCCCHHE
H3MEHEHHI
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