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MOSACHUTEJIBHASA 3AININCKA
Pabouass mporpamma pazpaboraHa Ha ocHOBe DejepalibHOrO 3aKOHa OT

29.12.2012 Ne 273-®3 «0O6 ob6pa3oBanun B Poccuiickoii denepaunm»,
TpeOOBaHMI K  pe3yibTaTaM OCBOCHHS  (delepanbHOW  00pa3zoBaTEIbHOU
nporpammbl cpeaHero oobmero oo6paszoBanus (DOII COQO), npencraBieHHbIX B
denepaabHOM TOCYIAapCTBEHHOM oOpa3oBarenbHOM cranmapte COO, ¢ yu€rom
Konnenuuu mnpenojgaBaHusi y4eOHOro mnpeaMera «XUMHUYECKUE TEXHOJIOTUU» B
oOpa3oBaTenbHBIX opraHuzanusax Poccuiickoit @eneparuu, peaau3yrOIMUX
OCHOBHBIE 00pa3zoBaTelIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJoOKeHui «CrtpaTeruu
pa3BuTua BocnuTaHusi B Poccuiickoit ®denepaumu Ha nepuon Ao 2025 ropan
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIUMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJTOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUsA. OTH IIEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB IIPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJarolmmxcsi Ha YpPOBHE CpeAHEero oOmiero o0pa3oBaHHs CpeICTBaMU
AIIEKTUBHOTO Kypca «XHUMHUYECKHE TEXHOJOTHUWY», COJIEpKAHUE U TMOCTPOCHUE
KOTOPOTO OIpE/AeNIeHbl B MPOrpaMMe MO XUMHH C Y4€TOM CHEHU(PUKH HAyKH
XUMUH, €€ 3HAUCHUS B TO3HAHUU MPUPOJIbI U B MAaTEpUAIILHOMN KU3HU OOIIECTBA, a
TaKke ¢ y4€ToM OOlIUX IeJeld W MPUHIIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHUCTEMBI cpesiHero oouiero oopazoBanusi B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAeT OCOOYIO0 POJb B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYPHI.
ONEeKTUBHBIA Kypc «XHUMHYECKHE TEXHOJOTHM» BHOCUT CBOW BKJIaJg B
dbopMUpOBaHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS, B CO3JaHUE IIE€JIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalolleM MHUpPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA,
KoTopoe (opmMupyercs B XMMUU Ha OCHOBE TOHMMAaHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOLIEr0 MHpA, OCO3HAHHUS B3aWMOCBSI3M MEXKIY CTPOCHHEM BEIIECTB, HX
CBOMCTBaMU U BO3MOXKHBIMH 00JIACTSIMHU TPUMEHEHHS.

TecHO B3aMMOJEUCTBYS ¢ APYTUMU €CTECTBEHHBIMU HAayKaMHU, XUMHS CTalla
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM yCIIEITHOTO
TpyJda W JKH3HU KaXaoro wieHa oOmectBa. CoBpeMeHHas XUMHS KaKk Hayka
co3ujlaTe/IbHAsl, KaK HayKka BBICOKMX TEXHOJIOTMM HaIpaBlieHa Ha pEIICHUE
I00adbHBIX TPOOJEM YCTOWYMBOIO PAa3BUTHUS 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON OE30ITaCHOCTH U OXPaHbl 3JJ0POBbSI.



B yuebnom mmane MBOY IO Ne 4 snexkTuBHBIM Kype «XUMHUYECKHE
TEXHOJIOTHW» BKIIFOYEH B MpeaMeTHYI oOnacTh «EctecTBeHHble Hayku». Ha ero
nzyudenue orBejaeHo B 10 - 11 kmaccax mo 0,5 yaca B Hezelo, 4To cocTaBiser 17
yacoB. Bcero 34 yaca 3a Bech ypOBEHb OOyUCHHUS.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomuveckol OCHOBOM  AJis
pa3paboTKU IMIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS IPOrpaMM CPEIHEro OOIIEro
o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEILHOCTHBIM MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-AESTEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS NpeAMeTa «XHMUYECKUE TEXHOJOTHMU» Ha
YPOBHE CpeaHero o0uero 00pa3oBaHusl BbIIEIEHBI CIEAYIOIINE COCTABISAIOIINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEkKJACHUN JTUYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS MpeaMeTa « XUMUYECKUE TEXHOJIOT U B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBHM C
I'YMaHUCTHUYECKUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMHU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMaMM Y TpPaBWIAMM  TOBEJIEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE PEe3ybTAThl OCBOEHUS MpeaMeTa «XUMUYECKUE TEXHOJIOTHUN
OTpaXXaloT CPOPMHUPOBAHHOCTH ONbITa IO3HABATEIIbHOM M  MPAKTUYECKOM
JESATEIIbHOCTH 00YYarOIIMXCS M0 peaii3aliy MPUHITHIX B 00IIECTBE LIEHHOCTEH, B
TOM YHCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XCHHUS K 3aKOHY U MPABOTIOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOPMax M MpaBUaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENIbHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUH Y4E€OHBIX M TMO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUIHBIX BUIOB YI€OHON ACSITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

[IECHHOCTHOTO OTHOIICHUSI K HWCTOPUYECKOMY M HAydYHOMY HaCJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJIEHUH, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEJbHBIX MOTHBOB B TOJYYEHHU U TOCICIYIOEM
aHanau3e MH(pOpMAIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHOM OTE€UECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKH CBOMX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAHHWE TMOCJIEACTBUNA 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI IIEHHOCTEH 3I0pOoBOrO0 © 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJroicHUsT TpaBwil 0Oe30MacHOTO OOpallleHus C BELIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30mMacHOr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHMS TIOCNEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B PEIICHUH MPAKTUYECKUX 3a]ay
COI[MAJIbHOM HAIPABJICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3yUCHUIO MPOGeCcCruil pa3aIuyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONM TpacKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peasm3ard COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MTPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTHXKCHUN XUMUU  JJIA
pELICHUSI BOMPOCOB PAMOHAIBHOTO MMPUPOIONIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NPEINPUHUMAEMBIX IEIUCTBUNM U MPEIOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH JKOJIOTUYECKON HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI AaKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemogoOuu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUMU IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUHM JJIi  COBPEMEHHOMU
UMBWIN3ALMN: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aTbHBIX TPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOU, MUILLIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMN
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHOM KHU3HM KAXKJIOrOo YjeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NoJTydyaeMble 3HaHUA Ui aHANIKU3a U OOBSICHEHUS SIBICHUN OKpPY)KAIOIIEro MUpa U
NPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIUXCA JaHHBIX C LENbI0 IOIy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIbHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHUS I
peleHust mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

JEATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHUS YU€OHOTO mpeaMeTa « XUMUYECKUe
TEXHOJIOTHH» Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHUs BKIIFOYAIOT:

3HAYHMBIC JUIST dbopmMupoBaHUs MHPOBO33PEHUSA oOydJarommxcs
MEXKIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHATHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa H CHEIU(PUKYy METOJ0B ITO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MPOIIECC, CUCTEMA, HAYUYHBIM (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpusi, UCCIE0BaHUE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yUeOHBIC JNEUCTBUS (TI03HABATEIbHBIC, KOMMYHHKATHBHEIE,
pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PAMOTHOCTH M COLIMAIBHOM KOMITETCHITMN 00yJarOInXCs;

CITOCOOHOCTh 00y4JaroImmxcsl HCII0IB30BaTh OCBOCHHBIC
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpenMeTHbIe PE3yibTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCAIHHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJATHBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMH Y4eOHBIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a30Bble JJOrHYecKme JeiCTBUSL:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNATh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;



UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUU MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIICNISITh XapaKTEpHbIE MPU3HAKUA TOHSITHN W YCTaHaBJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTACIBHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KJIAaCCH(PHUKAIMM BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHAaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, TPEOOPA30BHIBATH MOJIECIIbHBIE IPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakluu — MPU PEUICHUU YYEOHBIX IMO3HABATENBbHBIX M IMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuu;

(GbOopMyIMpPOBATh LIEJIN U 3a/1a4U UCCIIEI0BAHMS, HCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSITENbHO C(OPMYJIMpPOBAaHHBIE BOINPOCHl B KayeCTBE HMHCTPYMEHTA
NO3HAHMUS U OCHOBBI Ui (DOPMUPOBAHMS TMIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IMPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HaAOII0aTh 32 XOJ0M
mpolecca, CaMOCTOSITENIbBHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOU
JESTEIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/1ad, NOPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpMaluu (HaAy4yHO-
NomyJisipHas JUTEparypa XUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh WH(OOPMALIMIO PA3IUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(GbOopMyIUPOBATh 3aMPOCH U MPUMEHSTh PA3IMYHBIE METOIBI MIPH TOUCKE U
orbope wuHpOpMAIMU, HEOOXOJUMOM IS BBINIOJHEHUS YYEOHBIX 3ajay
OTpEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIpEICTaBIICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

WCIIOJB30BaTh HAYYHBIM SI3bIK B KAyecTBE CpEACTBa mpu padbore cC
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00peBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HarJIsiAHOCTH.

OBJiaieHne yHUBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl B XOJI€ Ualora U/WiH
JMCKYCCUH, BBICKa3bIBaThb  HUJeH, (GOPMYIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIIMEH pPE3yJIbTATOB MO3HABATEIBHON EATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU P BHIITOTHEHUN
XUMHUUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4yaeMbIX BEIIECTB, pealu3ali yueOHOro MpoeKTa U (GopMyJIUpPOBATh BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIIEAOBAaHUN MYTEM COTJIACOBAHUS MO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBISITh CBOK I[TO3HABATEIbHYIO
JEATEIIbHOCTh, OMNpenensis €€ [eau M 3ajadyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aj7ady, BbIOMpaTh Haubosee
3¢ (}exTuBHBIN crnoco0 HMX pemeHuss ¢ y4ETOM TMOJyYeHHUS HOBBIX 3HAaHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTA HAa OCHOBE CaMOAHAJIM3a
Y CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KUIACC

Hpe,I[MCTHBIG pE3YyJIbTAaTel OCBOCHHUS  KypCa «OpFaHI/I‘IeCKaH XUMMU»
OTpaXXaroT:



chOPMHUPOBAHHOCTh  MPEJACTABICHUNA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TMO3HAHHUM SIBIICHUI
npupoAsl, B  (QOPMUPOBAHUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS PAKTUYECKUX 3a1ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paguKall, U30MepHUsi, U30MEPhI, TOMOJIOTUUECKUN PsiJl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHCJIOPOJ M a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJb30BaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JeATETbHOCTU YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEPHbIC NPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U PEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAJICKHOCTh HU3YyUCHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIETIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOPOAbl, KHCIOPOA U a30TCOJIEpPKaIUe
COEIMHEHUS, BBICOKOMOJIEKYJIAPHBIE COEJUHEHHMS), JlaBaTb UM HAa3BaHUS IIO
cuctematudyeckoir Homenknarype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHMUS OT/ACIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOMMWICH, aleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, (hopMambaeru, areTaibIAerua, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KMCJI0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAsS KUCIIOTA, TIIF0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIE U KPATHBIE);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh TMIOJOKEHUS TEOPUH CTPOCHUS
opranndeckux BemiectB A. M. bByTtiepoBa /uist 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJICH, IPOIWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
rmnepuH, GEeHoJ, aleTaNbIeTH I, MypaBbUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKY IO
CBS3b MEXIYy HUMH YpPaBHEHHSIMHU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEpEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEI[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEUIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0AeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHSATUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJI30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
IKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHMUM, I[BETHHIE pPEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHEM, WPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIHMX
peakiuii u GopMyIUpPOBaATh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIUIO, TOJYYaeMyH) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATENTbHOCTH B LEJAX
COXpPaHEHMSI CBOETO 3[I0POBbS M OKPYKAKOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MBI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMasi cMbIca Tokazatens [IJIK, moscHsITh Ha mpuMepax CrocoObI
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs 00y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUSI BELIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBHUIASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUM: O XUMHYECKOM  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U IPHUPOJHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKAsI CBSI3b
(KOBaJIeHTHAs, MOHHAsS, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMUECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PpEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEICKTPOIUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHYECKON peakIuu, XUMHUYECKOE PaBHOBECHE); TCOPHUHU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKa,



c(OPMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTEpHbIE MPHU3HAKU TMOHSATHUH,
YCTaHAaBJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

chOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY IS
coctaBieHuss GoOpMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIASIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld Tra3, YIJIEKUCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEACNIATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBaJECHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOJHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJEKYJIApHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep cpebl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI IEPUOANUECKOTO 3aKoHa /JI.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEIUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cucrtemMpl XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMH
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PHUIMPOBATH XUMHUUYECKHE PEaKIUU I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYacTHIO KaTaau3aTropa);

Cc(OPMUPOBAHHOCTh YMEHMI COCTaBISATh YPAaBHEHHS PEaKUUil pa3IMuHbIX
TUIIOB, TIOJTHBIE U COKpPAILIEHHBIC YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;



C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PEAKIMH, TMOATBEPKIAIOIIE
KAUeCTBEHHbI COCTaB PAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pAaclo3HaBaTh
OTIBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(OpMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JeKalllie B OCHOBE MPOMBIILUIEHHOTO IMOJIYYEHUSI CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKXe€ CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOIIMX HAyYHBIX NPUHLHUIAX WU
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAaHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXEe IpaBWiia OOpallIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
DKCIIEPUMEHT (pa3JI0KEHUE IMEpPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIW3aTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE Pa3IN4HbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKLUH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha CcyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad IO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJNbTaThl XHWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TONYYaeMyK0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKalu, MTHTEpHET U Apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1eIecOo00pa3HOro MOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B ILENAX
COXpaHEHHUSI CBOETrO 3JI0POBbSl M OKPYKAOIIECH IMPUPOJHOM Cpelbl, OCO3HABATh
OIIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cHocoObl YMEHBIICHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcslt ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS  CIIENBIX M CJIA0OBUIAIIMX OOYyYarOUIMXCA: YMEHHE HCIIOJIb30BATh
penbedHO-TOueuHyt0 cucteMy obo3HaueHuit JI. bpaiins mid 3anucu XUMHUYECKUX

dbopmy.



COJEP KAHUE OBYUEHMUS
10 kacce

1. OcHoBBI OpranuvecKoi XuMuM

[losiBiIeHME U pa3BUTHE OPraHUYECKON XUMUM KaK Hayku. [Ipenmer opranmdeckon
XUMUU. MeCTO ¥ 3HaueHHEe OPraHNYEeCKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOEHUE KaK MOPSAOK COCIUHEHHsI aTOMOB B MOJIEKYJIE COINIACHO
uX BaJICHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHUSI OPTaHUUYECKUX
coequHeHuit  A.M. bytnepoBa. YriaepoaHblil CKEJIET OpPraHU4YeCKOW  MOJICKYIIbI.
KpatHocTh XUMUYECKOW CBS3U. 3aBUCUMOCTh CBOMCTB BEIECTB OT XHUMHUYECKOTO
ctpoeHusi Monekyn. M3omepuss u uzomepnl. [loHsaTHe o (QYHKIMOHAIBHOW TpyIIIe.
[MpuHuunsl  kjnaccuuKalMM ~ OpraHWYecKux  coequHeHuil.  CucremaTuyeckas
MEXIyHapOoJHas HOMEHKIATypa U NPUHIUIBI 00pa30BaHWs HAa3BaHUU OPTraHUYECKUX
COCIMHEHU M.

Ankansl. CTpoeHME MOJEKYJIbl MeTaHa. ['OMOJOTMYECKMH P  aJKaHOB.
['omonoru. Homenknatypa. WM3omepust yriepogHOro CKelleTa. 3aKOHOMEpPHOCTH
U3MeHEeHUs GU3UYECKUX CBOMCTB. XUMHUYECKHE CBOMCTBA (HAa MpUMEPE METaHa U ITaHa):
peaKkiuu 3amelleHus (TaloreHHpOBaHuE), JCTUIPUPOBAHUS KAaK CIIOCOOBI TOTy4YEHUs
BOKHEHIINX COCAUHECHUN B OPraHMYECKOM CHUHTE3€. ['OpeHHe MeTraHa Kak OAWH U3
OCHOBHBIX MCTOYHHMKOB TEIJIa B MPOMBIIUICHHOCTH W ObITy. HaxoxeHue B mpupoje u
MpUMEHEHUE aJIKaHOB. [loHsATHE O MKITOATKaHAX.

Ankenbl. CTpoeHHE MOJIEKYJIbl ATWICHA. ['OMOJIOTMYECKH psAl  alTKEHOB.
Homenkmarypa. M3oMepust yriaepoaHOTO CKejeTa U IOJOXKEHUS KpPaTHOW CBA3U B
MoOJIeKysie. XUMHUYECKHE CBOWCTBA (HAa MpPUMEpPE JTHUIICHA): PEAKIUU MPHUCOCIUHECHHS
(ranoreHupoBaHue, TUIPUPOBAHUE, THUIpATAIVs, THAPOTATOTEHUPOBAHKUE) KaK CIOCO0
noytydeHus: (yHKIIMOHAIBHBIX MMPOU3BOIHBIX YIIIEBOIOPOI0B, ropeHus. [lomumepusarus
OTUJIEHA KAaK OCHOBHOE HAIpaBJICHUWE €ro Hcnosib3oBaHus. llomudThieH  kak
KPYIMHOTOHHAXHBIN MPOAYKT XUMHUYECKOTO MIPOU3BOICTBA. [[pruMeHeHne 3TuneHa.

Ankanuensl U kaydyku. [loHsTue o0 anmkaaweHax Kak YIJIEBOJAOPOAAX C JBYMS
nBOMHBIMUA  CBs3siMu.  [lommmepusanus  nuBuHMna (OyramueHa-1,3) kak cmocod
MOJYyYECHUsI CUHTETUYECKOro Kaydyka. HarypanbHbli M CHUHTETMYECKHH Kay4dyKH.

Bynkanusanusa kaydyka. Pesuna. [Ipumenenue kayuyka U pe3HUHBL.



Ankunbpl. CTpoeHHE MOJEKYJbl aueTwieHa. ['OMOJOrMYecKHil psii aJKUHOB.
Homenknarypa. M3oMepusi yriiepoigHOrO CKeJleTa W IIOJOKEHHsS KpaTHOM CBsI3U B
MoJieKyJe. XMMHUYECKHE CBOICTBA (HAa MpUMEpE alleTUIIEHA): peaKklUd NPHUCOEIUHEHUS
(rajloreHUpOBaHUe, T'HMAPUPOBAHME, TMApPATALUs, THAPOTAIOT€HUPOBAHUE) KAK CIIOCO0
NOJIyYEHUS TIOJMMEPOB W JIPYTUX IIOJIE3HBIX MNPOAYKTOB. ['opeHue aimeruieHa Kak
VCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JJIs CBAPKM M PE3KH METAJIOB.
IIpuMeHeHue aneTuIeHa.

Apenbl. beH301 Kak MpeACTaBUTENb apOMaTUYECKUX YIiieBofoponoB. CtpoeHune
MOJIEKYJIbl OeH30ma. XMMUYEeCKHEe CBOWCTBA: peaklUHM 3aMelleHus (TaJoreHupOBaHUE)
KaK crnoco0 MOJIy4eHHMs] XUMUYECKUX CpEACTB 3alUThl PACTEHUU, NPHUCOEIUHEHUS
(ruzpupoBaHHMe) KakK JI0Ka3aTebCTBO HENpeAeNbHOro Xapakrepa Oen3zona. Peakius
ropenus. [Ipumenenue 6en3omna.

Crouptel. Knaccugukanus, HOMEHKJIAaTypa, H30Mepusi CIOUPTOB. MeTaHon W
ATAHOJ KaK MPeJCTaBUTEIHN MPEAEIbHBIX OJTHOATOMHBIX CIIUPTOB. XUMUYECKUE CBOICTBA
(Ha mpuMepe MeTaHOJa M JTAaHOJA): B3aUMOJEHCTBHE C HATPUEM Kak CIOco0
YCTAHOBJICHUS] HAJTMUUS THJIPOKCOTPYIIIBI, PEAKIHs C TajJOreHOBOIOPOAaMHU KakK crocod
NOJIYYEHUS PACTBOPHUTENIECH, NEruapaTanusi Kak Croco0 MojiydeHMs ATHieHa. Peakuus
TOpPEHMS: CIIUPTHI Kak TOIUMBO. [IpuMeHeHne mMeTtaHona M 3TaHosa. PU3NOIOTHUECKOE
JeHCTBUE METaHOJIa M ATaHOJa HAa OPraHu3M YeJIOBeKa. DTUIICHIJIMKOJb U TJIMLEPUH KaK
NPEICTaBUTEIN IPENEIbHBIX MHOIOATOMHBIX crnupToB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIUPTHI MU €€ NMPUMEHEHHE JJIs1 paclo3HaBaHUs TIULEPUHA B COCTaBe
KOCMETHYECKUX cpeAcTB. [IpakTnueckoe NpUMEHEHUE ITWICHIVIMKOJIA U TIIMLEpPHHA.

®enon. CtpoeHue MoseKynbl ¢GeHona. B3anmHoe BiMsSHUE aTOMOB B MOJIEKYJIE
¢denona. XuUMHYECKUE CBOMCTBA: B3aMMOJEICTBUE C HAaTpHEM, THAPOKCHUIOM HATpHS,
opomowm. IIpumenenne ¢enoa.

Anpneruasl. Mertananbs (popManpaerua) u - dTaHalb  (alETAlbICTHI) Kak
NPEJCTaBUTEIN TPEeeNIbHBIX aibJaeruioB. KadecTBeHHbIE peakuuu Ha KapOOHWIBHYIO
rpynmny (peakuus «cepedpsiHOTo 3epKajay, B3auMmojiencTue ¢ ruapokcuaom meau (II) u
UX TpUMEHEHHE [UIsI OOHapyXEeHHS TMpENelbHBIX albJErHI0B B IMPOMBIIIICHHBIX
CTOYHBIX BOJAaX. TOKCHMYHOCTh anpAeruaoB. [lpumeHenue ¢opmanbaeruga u

aneTaabIeTru/aa.



KapOoHoBbie KHUCIOTBHI. YKCYCHas KHUCJIOTa Kak MPEJICTABUTENb MPeaeIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBA (HAa MpUMEpE YKCYCHOM
KHUCJIOTHI): PEAKIUUA C METalIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMU U COJIAIMH KaK
MOJITBEPKICHUE CXOJ/ICTBA C HEOPraHMYECKMMU KHUCIOTaMH. Peakius sTepudukanim Kak
croco0 monydeHust ciokHbIX 3gupoB. [Ipumenenue ykcycHo kuciotel. [Ipencrasienue
0 BBICHIMX KapOOHOBBIX KHCIIOTaX.

Crnoxuble 3¢upsl u xupbl. ClioXHBIE 3PUPHl KaK MPOIYKTHl B3aUMOJEHUCTBHS
KapOOHOBBIX KHCIOT cO crnupTamu. lIpuMeHeHHe CIOXHBIX 3(QHUpPOB B MHIIEBOH U
napproMepHOl TPOMBIILIEHHOCTH. JKUPBI KaK CIOXKHBIE dQUPHI TIUIEPUHA U BBICHINX
KapOOHOBBIX KHCIJIOT. PacTuTenbHble M JKMBOTHBIE XHUPBI, UX cocTaB. Pacno3naBaHue
pacCTUTENBHBIX JKUPOB HAa OCHOBAaHMM HMX HENPENeIbHOro xapakrtepa. lIpumenenue
KUPOB. ['MAPOIN3 WM OMBUICHHE >XUPOB KakK CIOCOO MPOMBINIJIEHHOTO MOJYyYeHUS
coJiei BBICHIMX KapOOHOBBIX KHCIOT. MBUIA KaK COJM BBICHIMX KapOOHOBBIX KHCIOT.
Moromue cBolicTBa MbLIA.

VYrneBonsl. Knaccubukanust yrieBogoB. HaxoskneHue yrieBogoB B MPHUPOJIE.
['moko3a kak anbaerugocnupT. bpoxenue rmoko3sl. Caxaposa. ['maponus caxaposbl.
Kpaxman wu nemmono3a Kak OHOJIOTMUECKHE TOJUMEphl. XHMHYECKHE CBOMCTBA
Kpaxmalia U IeJUTI0I03bl (THAPOJIN3, KaYeCTBEHHAsI peaklus ¢ HOJIOM Ha KpaxMmal U ee
NMpUMEHEHUE JJisi OOHapy>KeHHsI Kpaxmana B MpOAyKTax mnuTaHus). [IpuMeHenuwe u
Ouonorudeckas poib yriaeBonoB. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha TpUMEpeE
aleTaTHOrO BOJIOKHA.

Nnentudukanuss OpraHUYecKHX COeIMHEHWH. ['eHeTmdeckas CBSI3b MEXKIY
KJIACCAMHU OpPTraHUYECKHX COCIAMHEHUW. THUIBl XMMHYECKMX pPEAKIUN B OpPraHUYECKOU
XUMUHU.

AmvuHokucnotel W Oenku. CocTaB W HOMEHKJIATypa. AMHUHOKHUCIOTHI Kak
amdorepHbie opranudeckue coeauHeHus. llentunnas cBs3b. buonorunueckoe 3HaUeHUE
a-aMMHOKHUCTOT. (OONMacTh MNPUMEHEHUS AaMHHOKHCIOT. benku Kak TpHUpOJIHbIE
ouononumMepsl. CocTaB U CTpoeHUE OeNKoB. XUMUYECKUE CBOMCTBA OEIKOB: THAPOIIN3,
neHatyparus. OOHapy)eHHe OCJIKOB NPU MOMOIIM KauyeCTBEHHBIX (IIBETHBIX) PEAKIIHA.

[IpeBpaienus 6€1K0OB MUY B opranu3Me. bronorunueckue GyHKInn 6EIKoB.



Tunbl  pacuerHbix 3agauy:  Haxoxngenwme — MonekymsapHOH — (GopMyIibl
OpPraHMYECKOro BEUIECTBA 10 €r0 INIOTHOCTH U MACCOBBIM JIOJIAIM JIEMEHTOB, BXOSIINX
B €r0 COCTAaB, UJIU MO MPOJYKTaM CTOPAHHUS.

IIpaktuyeckne padorel: 1. KoHcTpyupoBaHuEe IIApOCTEPKHEBBIX MoOJENEH
MOJIEKYJl OpPTaHHYECKHX BEmIeCTB. 2. PemieHne SKCIepUMEHTANBHBIX 3a7ad IO TeMe
«XapaKTepHbIE CBOMCTBA U3YYEHHBIX OPraHMYECKHUX BEIIECTB U KAYECTBEHHBIE PEaKIIUU
Ha HUX». 3. Pacmo3HaBaHue miacTMacc U BOJIOKOH.

JeMoHcTpanuu. MoJenu opraHM4ecKux MoJIeKyJd. bpoMupoBaHue rexcaHa Ha
ceety. OTHOIIEHNE MEeTaHa, YTUJICHA, alleTHIeHa U O€H30J1a K pacTBOpaM IepMaHraHara
Kanus 1 OpoMHOI Bozae. B3aumopeiictBue HaTpus ¢ 3TaHoioM. OKHCIIEHHE 3TaHOJa
okcuaoM Menu. l'openue »sta”ona. OmnpeneneHue albJErMAOB INPU  TOMOIIU
KayecTBEHHBIX peakiuil. Ilomyuenue cnoxHbix 3¢pupoB. OCHOBHBIE CBOICTBA aMHUHOB.
KayecTBeHHbIE peakuMM Ha aHWIMH. AHWIMHOBBIE Kpacutend. OOpasibl
FeTEPOIMKINYECKMX COEIUHEHUH. PacTBOpUMOCTh YIJIEBOJOB B BOJE U 3TaHOJIE.
KayecTBeHHbIe peakiuu Ha Tiaroko3y. OOpas3isl aMUHOKHCIOT. OOpasilbl MIACTHKOB.
Kounexmus BonokoH. [lonukoHaeHcanus STUIICHIIIUKONS ¢ TepedTaaeBoi KUCIOTOM.

JlabopaTopuble omnbIThbl. 1. CocraBieHue Mojeleli MOJIEKYJ aJlkaHoB. 2.
CocraBieHue MoJeIe MOJIEKy HelnpeaeabHbIX coeAnHeHui. 3. CBONWCTBA 3TUIIOBOTO
cnuprta. 4. CpoiictBa rnuuepuHa. 5. CpoiictBa ¢eHona. KauecTBeHHbIE peaklnMu Ha
denonbl. 6. CroiictBa (opmanuua. 7. CBoicTBa ykcycHoW kuciotel. 8. CBoiicTBa
rmoko3bl. KauecTBeHHast peakuus Ha roko3y. 9. Onpenenenue kpaxmaia B IPOAYKTaxX
nutanus. 10. [[Betnbie peakiuu OenkoB. 11. OTHOIIEHHE CHHTETHYECKHX BOJIOKOH K
pacTBOpaM KHCJIOT U LIEJIOYEH.

Konrtpoabnbie paGorel. Ne 1 no teme «VYrimeBomoponb». Ne2 1o Teme

«KI/IcnoponconepmamHe H a30TCOACPIKAIINEC OPTaAaHNYCCKUC BCIICCTBA).

11 kaace

1. TeopeTnyeckne 0CHOBBI XUMHUH
Crtpoenne BemiecTBa. COBpeMEHHass MOJENb CTPOCHHS aTroma. JJICKTPOHHAS
koH(uryparusi aroma. OCHOBHOE U BO30YKJIEHHBIE COCTOSIHUS aToMOB. Kiaccuduxarms
XUMHYECKUX DJIEMEHTOB (S-, P-, d-3meMeHThI). OCOOEHHOCTH CTPOCHHS YHEPreTHUCCKUX

ypoBHel atromoB d-anmeMeHTOB. [lepuomuyeckas cucrema xumuueckux snemeHToB JI.1.



Menpneneea. ®Pusnueckuin cMmbica llepuonmueckoro 3akona J[.MI. Menneneesa.
[IpyunHBl ¥ 3aKOHOMEPHOCTU H3MEHEHHUS CBOMICTB 3JEMEHTOB U HMX COCAUHEHUN I10
nepuojam u rpynmnam. DeKTpOHHAs npupoaa XUMHUYECKOU CBSI3H.
DJIEKTPOOTPULIATENIBHOCTh.  BUIbl  XMMUYECKONM CBsI3M  (KOBaJ€HTHas, HWOHHAsi,
MeTaJJINYecKasi, BOAOPOJHAsA) M MEXaHU3Mbl ee oOpasoBaHus. Kpucramimueckue u
amMop(Hble BelEecTBA. THUIMBl KPUCTAIUYECKUX PEIIETOK (aTOMHAas, MOJIEKYJspHas,
MOHHAs, MeTa/uInueckas). 3aBUCUMOCTh (U3UYECKUX CBOMCTB BEIIECTBA OT THIIA
KpUCTAITUYEeCKOM perieTku. [IpuanHbl MHOrooOpa3us BeIlecTB.

XUMHYECKUE peakuuu. ['OMOreHHble M TreTeporeHHble peaknuu. CKOpoCTb
peakuuy, ee 3aBUCUMOCTb OT PA3JIMYHBbIX (PAKTOPOB: MPUPOIbl PEArMPYIOIINX BEILECTB,
KOHLIGHTPAllUW pEarupyrolnux BEIIeCTB, TEMIEpaTypbl, IUIOLIAAd PEaKIMOHHOU
NOBEPXHOCTH, HaAIW4Us KaTanu3zaropa. Poyib  KaTanu3aTopoB B HpHUpPOAE U
MPOMBIIIIJIEHHOM MPOu3BoJIcTBE. OOPaTUMOCTh peakinii. XMMUYECKOE PAaBHOBECHE U €TO
CMEIICHUE TOJ JEHCTBUEM pa3Iu4HbIX (PAKTOPOB (KOHILIEHTpAlUsi PEareHTOB WU
MPOJYKTOB PEAKIMH, IaBICHHE, TeMIeparypa) Ajs CO3JaHus ONTHUMAIbHBIX YCIOBUMN
MPOTEKaHUs XMMHUYECKUX TmpoueccoB. [lucnepcHbie cucteMbl. [loHsiTue 0 Komuomagax
(3omu, renm). Mctunneie pacTtBophl. Peakiiuu B pacTBopax snekTpoiauToB. pH pacTBopa
KaK IOKa3aTeldb KHUCIOTHOCTH cpenbl. [uaponu3 coneil. 3HaueHHWe TUIpoSid3a B
Ouonoruueckux oOMEHHbIX mpoueccax. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKlUU B
IpUpoOZE, MPOU3BOACTBEHHBIX IHpOLEccaX M  KU3HEACATEIIBHOCTH  OpPraHU3MOB.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB IJIaBHBIX U
NOOOYHBIX MOATPYNH (ME/b, KEJIe30) U HEMETAJUIOB: BOJIOPO/a, KUCIOPOAA, TaJIOTEHOB,
cepbl, a3ora, Qocdopa, yriaepona, kpemHus. Kopposuss MeTamnioB: BHIBI KOPPO3HH,
CrocoObl 3alllUThl METAIJIOB OT KOPPO3HM. OIJEKTPOJIM3 PACTBOPOB M PACIIABOB.
[TpuMeHeHMe 27EKTPOaN3a B IPOMBIIIIEHHOCTH.

IIpakTnuyeckue padorsi: 1. IIpurorosnenne pacTBOpOB 3aJaHHON KOHLICHTPALIVH.
2. PelieHne 3KCIiepuMEHTANIbHBIX 33/1a4 110 UACHTU(UKAIIMA HEOPTraHUYECKUX BEILECTB.

JemoncTtpauuu. OOpasupl BEMIECTB MOJIEKYJISIPHOTO W HEMOJEKYJISPHOTO
cTpoenus. OmnpejeneHue KHCIOTHOCTH CpPEIbl MPHU MOMOIIM HHAMKATOPOB. DddekT
Tunnang. OOpa3oBaHME€  KOMIUICKCHBIX  COCIMHEHHM  MEPEXOJHBIX  METaJIOB.
Kpucrannuyeckue pemerku. Mogenu Monexkysl. DK30TepMUUECKUE U SHIOTEPMUYECKUE

XUMUYECKUE pEaKUMH. TeIUIOBbIE SBJICHHUS IPU PACTBOPEHHM CEPHOM KHUCIOTHI H



aMMHUAYHON CeIUTpbl. 3aBUCHUMOCTb CKOPOCTHM PEAKIMU OT MPUPOJAbl BEIIECTB Ha
npuMepe B3aMMOJCHCTBUS PACTBOPOB PA3IMYHBIX KUCIOT OJMHAKOBOW KOHIIEHTPALIUU C
OJIMHAKOBBIMU KyCOuKaMu (TpaHyldamMu) IIMHKAa W OJIMHAKOBBIX KYCOYKOB pPa3HbIX
MeTalyioB (MarHusi, I[MHKa, »Keje3a) C pacTBOPOM COJITHOM KHUCIOTHL. Pa3zioxkenue
MEPOKCUJa BOJAOpPOAA C TMOMOIIBI0 HEOPTraHWYECKUX KAaTaIM3aTOPOB U TMPUPOIHBIX
00BEKTOB, COJIEPXKAIIUX KaTallasy.

JlabopaTopHble onbIThl. 1. Peakuuu wuoHHOro oOMeHa. 2. CsoiicTBa
KOJUTOMIHBIX pacTBOpoB. 3. ['maponus coneit. 4. [lonydyeHre u cBOMCTBAa KOMIUIEKCHBIX
coenvHeHUN. 5. DakTOpbl, BIMUSIIONIME Ha B3aUMOJICWCTBHE MeETajula C PacTBOpaMU
KUCIOT. CMelieHne XHUMHUYECKOTO PpAaBHOBECUS MPU YBEIUMYCHUH KOHIICHTPALIMHU
peareHToB U MPOAYKTOB. 6. Karanutuueckoe pasiokeHue nepoKcuia BOA0poaa

Tunsl pacuernbix 3agau: 1. PacueTsl mMaccoBoil monu (Macchl) XHUMHYECKOTO
coenuHeHus B cMecu. 2. PacdeTsl macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peakiny, €CIuW OJIHO M3 BEIIECTB JaHO B H30bITKE (MMeeT mpumecH).3. Pacuersi
00BEMHBIX OTHOIIEHUHN Ta30B MPH XUMHUYECKHX peakuusax. 4. Pacuersr maccel (00bema,
KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMHU, €CIIM OJHO U3 BEIIECTB JaHO B BUJIE pacTBOpa
C ONPEAECICHHON MacCOBOM JIOJIEH PACTBOPEHHOTO BEIIECTBA.

Kountpoabnas padora Nel no teme «TeopeTndeckue OCHOBBI XUMUM.

2. XUMHA ¥ KU3Hb

Hayunsie MeToapl mo3HaHus B XUMHH. VICTOYHUKM XUMHUYECKOW WH(OpMaLUHU.
[Touck wuHpOpMAIMU TO HA3BAHUSIM, UACHTH(PHUKATOpAM, CTPYKTYpHBIM (Qopmyam.
MoaenupoBaHue XMMUYECKUX MPOLIECCOB U SBJICHUN, XUMUYECKUN aHAIU3 U CUHTE3 KaK
METO/Ibl HAYYHOT'O MIO3HAHUSL.

Xumus U 310poBbe. JlekapcTBa, pepMEHTHI, BUTAMHHBI, TOPMOHBI, MUHEPAJIbHbIE
Bojbl. [IpobsieMbl, CBSI3aHHBIE C MTPUMEHEHUEM JIEKapCTBEHHBIX MpenapaTtoB. BpemHbie
MPUBBIYKKA U (aKTOPhI, pa3pylIaroliyue 370poBbe (KypeHHE, yHoTpeOJIeHUE aKOToJI,
HapkoManusl). Parimonanbaoe nutanue. [Tumessie 106aBku. OCHOBBI MUIIIEBON XUMHH.

Xumusi B TOBCEAHEBHOW KU3HM. Moromiue W uucTsmme cpenactsa. Cpencrsa
O0prOBI C OBITOBEIMH HACEKOMBIMHU: DPEMENJICHTHl, MHCEKTUIMABL. CpencTBa JTHYHON
TUTUEHBI W KocMeTWKHW. IIpaBuia Oe3omacHOil pabOThl C €AKUMH, TOPHOYUMHU U

TOKCHYHBIMHU BCUICCTBAMHU, CPCACTBAMU OBITOBOM XHMHMH.



XUMHS U CEIIbCKOE XO3SMCTBO. MHUHEpanbHbIE M OPraHUYECKUE YIOOpEHUSI.
CpencTBa 3alIUThl paCTEHU.

Xumus U dHepreTuka. [IpupoaHsie MCTOYHMKHM YyrieBOAOpoAoB. IIpuponHbii u
NOMYTHBIM He(TAHOM Tra3pl, MX cOCTaB M wucnonb3zoBaHue. CocraB HehpTH U ee
nepepabotka. Hedrenmpomyktel. OxraHoBoe umcio OensuHa. OxpaHa OKpyKarouien
cpenbl npu HeTenepepadoTKe U TPAHCIIOPTUPOBKE HEDTEIPOIYKTOB. AJIbTEpPHATUBHbBIE
MCTOYHUKU SHEPTHUH.

Xumus B crpoutenberBe. Llement. beron. [lon6op onTuManbHbIX CTPOUTETBHBIX
MaTepuaioB B IPAKTUUECKOU I€ATEIIBHOCTH YEJIOBEKA.

XuMusg U 3KOJOrds. XUMHUYECKOE 3arps3HCHUE OKPYXKAIOIMIEH CpPEapl U €ro
nocneactBusi. OxpaHa ruapocdepsl, MOYBbI, aTtMocdepbl, @uopsl U (ayHbl OT
XUMHUYECKOTO 3arps3HEHUS.

JemoncTpanmnu. Ceipbe Uil IPOU3BOJICTBA CEPHOM KUCIOTHL.. MojeNnb KUISLIETO
cnosi. XKenesnas pyma. OOpasmsl crmiaBoB kesesa. [Iumessie kpacutenu. Kpamenue
Tkanel. Or6enuBanue TkaHeil. Kepamuueckue matepuansl. L{Betnoie cTexna. Komnexius
«Tonnueo u ero BUABI.

JlaGopaTopHble ONbIThI. 7. 3HAKOMCTBO C MOIOIIUMH CPEACTBAMU. 3HAKOMCTBO C
orOenuBaromuMu cpeactBamu. 8. Kieun. 9. 3HakoMCTBO ¢ MHUHEpATbHBIMU yIOOPEHUSIMU
Y U3YYEHUE UX CBOMCTB.

KountpoabHas padora Ne 2 o reme «XuMUS U )KU3HBY.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne Kourpoar  Ilpakrm = (uudposbie)
pa3aesioB U TeM
n/n Bcero HbIE YyecKue oOpa3oBare/bHbIE
NporpamMmbl
padoThI padoThI pecypchl
Pa3znen 1. TeopeTrnyeckue 0CHOBbI XMMHUM.
11 Teopernueckue 14
OCHOBBI XUMUHU.
Hroro no pazueny 14
Pa3zgea 2. OCHOBBI OPraHNYecKoil XUMMH.
https://urok.1c.ru/librar
y/chemistry/khimiya_10
21 OCHOBBI OPraHHYECKOM 3 1 klass/razdel_i_organic
| XUMHH. heskie_soedineniya_i_i
kh_strukturnye formuly
/
Hroro o pazneny 3
OBUIEE KOJIMYECTBO 17 1
YACOB I10 [TIPOI'PAMME
11 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue
Ne Kourpons  Ipaktu  (undposbie)
pa3aesioB  TeM
n/ Bcero  Hble yecKHne o0pa3oBaTte/ibHbIE
NporpamMmbl
padoTsI padoTsI pecypchbl

Pa3gen 1. XumMH4yecKkoe Npou3BOACTBO.

https://uchi.ru/home

N UMICCKOe Works_/tgacher/new?s
1.1. tage=init p=11
MPOU3BOJICTBO. tt=JOB s=43
titlePath=14085
Hroro no paszueny 9
Paznen 2. MeTajunyprus.
2.1. | Meramnyprus. 8
Uroro no pazgeny
OBIUIEE KOJIMYECTBO 17

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

KoaudecTBO 9acoB
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1 IlonsaTHe XMMUUECKOI TEXHOJIOTUH, KaK 1
HAyKH O crioco0ax Mpou3BOJICTBA.

2 Kiaccudukanms XuMHUIeCKol TEeXHOJIOTHH. 1

3 OCHOBHBIE IIOKA3aTEIN XUMAUYECKOTO 1
IPOM3BOCTBA.

4 ChIpbeBbIE, SHEPTETHUCCKHIE U BOIHBIE 1
pecypChbl XUMUYIECKOTO MPOU3BOICTRA.

MexaHn4yecKue, TEMIOBbIE,

5 MacCOOOMEHHbBIE U XUMUYECKHE 1
PEaKIMOHHBIC ITPOIECCHI.

6 CrexuoMeTpHst XMMHYECKHX IPEBPAICHH. 1

v TepMoarHAMUKa U KHHETHKA XUMHUYECKHX 1 https://content.edso
MPOLIECCOB. o.ru/lab/item/46/

8 CriocoOBb! TTOBBIIIEHNS CTEIIEHN 1 https://content.edso
MPEBPAIICHUSL. o.ru/lab/item/49/

9 OCHOBHBI€E THITBI IPOMBIIICHHBIX 1
XHUMHYECKHX PEaKTOPOB.

10 OnTuMu3aIUs XAMHUYECKOTO MpoIiecca B 1 https://content.edso
peakTope. o.ru/lab/item/45/
OO011re peaCTaBACHUS 0 XUMUKO- https://content.edso

11 . 1 -
TEXHOJIOTMYECKOIN CUCTEME. o.ru/lab/item/47/

https://content.edso

12 Mogenu u cocrosausa XTC. 1 —— :

A o.ru/lab/item/50/

13  Awnamus u cunre3 XTC. 1

14 Omnoponnbie XTC. 1
I[Tpomecchl MepBUYHON U BTOPUYHON https://content.edso

15 1 -
nepepaboTku HedTH. o.ru/lab/item/48/

16  Xwumunyeckas nepepaboTka HEPTH. 1

17 OcHOBHBIE NPOLIECCH BTOPUYHOMN 1
nepepadoTKU HEPTH.

OBIIEE KOJIMYECTBO YACOB I10 17

[TPOPAMME
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1 CriocoObI CXKUTaHUs TOTLINBA. 1
2 [Tpou3BoacTBO cepHOi KUCIOTHI (1) 1
3 [Tpon3BoACTBO CEpHOI KUCITOTHI (2) 1
4 IIpon3BoaCcTBO amMMuaKa. 1
5) [Ipon3BOaCTBO a30THOM KUCIOTHI. 1
6 [Tpon3BoICTBO aMMHAYHON CETTUTPHI. 1
7 CunukatHasi IPOMBIIUIEHHOCTh 1 hitps://content.edso
P ' o.ru/lab/item/46/
8 [Tpon3BoICTBO aneTHIICHA. 1
9 DNEKTPOIHN3 XJIOPUIAA HATPHS. 1
https://content.edso
10 [lomydeHue anrOMUHUS. 1 o.ru/lab/item/45/
11  Xumus 1oMEHHOTO Ipolecca. 1
https://content.edso
12 TlponssozcTso Hyryna. 1 o.ru/lablitem/50/
13  KouBepTep ¢ KUCIOPOTHBIM AYTHEM. 1
14  BelmuiaBka cTanu B 2JIEKTPOIICYH. 1
15 BeimiaBka ctaiu B 3JIEKTPOHHO-TY4EBOM 1
TICYH.
16  OOGoramenue pys QIoTaIuei. 1
17  OOGxwur U3BECTHSKA. 1
OBIIEE KOJIMYECTBO YACOB I10 17

[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* Xumus, 10 xkmacc/ Epemun B.B., Ky3spmenko H.E., Tepenun B.U., dpo3noB
A.A., Jlyaun B.B.; nox pemakuueit Jlynuna B.B., O6mecTBo ¢ orpannyeHHON
oTBeTCTBEHHOCTBIO  «JIPODAY»; AxumonepHoe oOmectBo «M3marenscTBO
«IIpoceemenue»

* Xumus, 11 kmace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., JIyaun B.B.;

o peaakumeit Jlyauna B.B., O06miecTtBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO

«JIPODAY»; AkinonepHoe obmectBo «M3marenscTBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Meronuueckoe mnocobue k yueOHuky B.B.Epemuna, H.E.Ky3pmenko,

B.N.Tepenuna, A.A.[Ipo3nosa, B.B.Jlynnna Xumus. 10 kiacc.

MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
NHTEPHET

https://content.edsoo.ru/lab/subject/4/

https://urok.1c.ru/?utm_source=email utm_medium=email
utm_campaign=pritstvennoe

https://media.prosv.ru/content/?type=B subject=9
https://rosuchebnik.ru/material/khimiya-8-klass-metodicheskoe-posobie-eremin/

https://rosuchebnik.ru/product/himiya-8-klass-metodicheskoe-posobie-408600/



