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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo XMMHUHM Ha YpPOBHE CpeJHEro oO0Iero odpasoBaHus pa3padboTaHa Ha ocHOBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBanun B Poccuiickoit denepaunun», TpeOboBaHU K pe3yabTaTam
ocBocHHUS (emepanbHOW 0O0pa3oBaTENbHOM WPOTpaMMBI cpemHero obmero ooOpazoanus (DOII COO),
MIPEJICTaBICHHBIX B DeepalibHOM TOCynapcTBeHHOM oOpa3oBatenbHoM craHmgapte COO, ¢ yuérom Konnenimm
MIperoaBanns y4eOHOro mpenMera «XuMHUsS» B 00pa3oBaTenbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIONNX OCHOBHBIE 00pa3oBaTeNbHBIE IMPOTPAaMMBI, W OCHOBHBIX ITONOXKEeHUH «CTpaTeruu pa3BUTHA
BociuTanus B Poccuiickoit @enepanuu Ha nepuoy 1o 2025 roga» (Pacnopsbkenue [IpaBurenscrea PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TOJIXOZIOB K Pa3padOTKe MPOrpaMMBI 10 XMMHH, K OMpEIeNleHHuIo 00Ieil crparerun oOydeHus,
BOCIIHTAHUSI W Pa3BUTHA OOYYArOMIMXCS CpeacTBaMH ydeOHoro mpeamera «Xumwmst» qig 10-11 kmaccoB Ha
0a30BOM ypoBHE cocTaBWIH KoHIenTyanbHble monoxkeHuss ®I'OC COO o B3amMOOOYyCIOBIEHHOCTH IIETeH,
COJZIepKaHUs, pe3yabTaTOB O0yUeHHS U TPEOOBAHUN K YPOBHIO MIOATOTOBKH BEITYCKHHUKOB.

Xumudeckoe oOpazoBaHHE, MOy4aeMOe BHITYCKHUKAaMU 00Ie00pa3oBaTeNbHON OpPTaHW3alliu, SBISETCS
HEOTHEMJIEMOW HYacThl0 WX 00pa3zoBaHHOCTH. OHO CHYKHT 3aBEpIIAONIAM OSTallOoM pealn3aldd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX IEHHOCTEH, MPUCYIIMX IENOCTHONH CHUCTEME XMMHYECKOTO
oOpa3oBaHHsa. DTH [EHHOCTH KacaloTCsS TO3HAHUS 3aKOHOB MPUPOABI, (DOPMUPOBAHUS MHPOBO33PEHUS M OOIIeH
KYJBTYphI YEIOBEKa, a TAK)KE HKOJIOTHIECKH 0OOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[IOPOBBIO U TIPUPOIHOM Cpeie.
Peanm3yercs xumuueckoe oOpa3oBaHHe OOydYaIOIIUXCS HA YPOBHE CPEIHETO OOIIero oOpa3oBaHHS CpEICTBAMHU
yaeOHoro mpeamera «XWMHS», COAEpKaHHE W TOCTPOSHHE KOTOPOTO OIMpEAETICHB B MPOTpPaMMe 10 XWMHHU C
ya€TOM CHenu(UKHA HAyKd XUMHH, €€ 3HaYeHHs] B TIO3HAHWW TPUPOABI M B MAaTePHAILHON XU3HH 0OIIecTBa, a
TaKkKe C y4€TOM OOIUX IeNeld W MPUHINIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
o0miero obpazoBanus B Poccuiickoit denepann.

XuMUS KaK dJIEMEHT CUCTEMBl €CTECTBEHHBIX HayK WTPaeT 0COOYIO POJIb B COBPEMEHHOU IMBHUIN3AINH, B
CO3JIaHMH HOBOW 0a3pl MaTepuanbHOW KyJbTyphl. OHa BHOCHUT CBOW BKJIaJ B (POPMHUPOBAHHE PAIIMOHATBHOTO
HAYYHOTO MBIIIICHHS, B CO3JJaHKE TIETIOCTHOTO MPEJICTaBICHUs 00 OKPYKAIOIIeM MHUPE KaK O €IMHCTBE MPUPOJbI U
YenoBeka, KoTopoe GopMupyercsl B XHMHUH Ha OCHOBE TIOHHMMaHUSI BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA,
OCO3HAHMS B3aMMOCBSI3U MEXK]Ty CTPOCHUEM BEILIECTB, MX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMU MIPUMEHEHUSI.

TecHo B3amMMOAEHMCTBYSl C JAPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOThEMJIEMOH YacThIO
MHUPOBOH KYJNBTYpBl, HEOOXOJIUMBIM YCIOBHEM YCIEIIHOTO TpyJda W IKU3HH KaXJOro 4JjieHa OOIIecTBa.
CoBpeMmeHHass XMMMsI KaKk HayKa CO3MJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHI HalpaBlieHa Ha pelIeHHe
TI00ANBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHUS UYEIOBEYECTBA — CBHIPhEBOM, JHEPreTUYECKOHM, IHUIIECBOMH,
3KOJIOTMYECKOM O€30MacCHOCTH U OXPaHBI 3J0POBBSI.

B cooTBeTcTBUM C OOIUMH LIENSIMU U TPUHIMIIAME CPETHETO O0IIEr0 00pa3oBaHusl COAEpIKaHUE MpeIMeTa
«Xumus» (10-11 xacchl, 0a30BbIi YPOBEHb M3YUYCHHSI) OPUEHTUPOBAHO PEUMYIIICCTBEHHO HA OOIICKYJIbTYPHYIO
MOJITOTOBKY OOYYaroIUXCsl, HEOOXOJUMYIO UM JUIsS BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIICIIHOTO
BKIIFOUEHHUS] B OKU3Hb COLIMyMa, TMPOJOJDKEHHS 00pa3oBaHHsl B pPa3NUYHBIX OOJIACTSAX, HE CBA3aHHBIX
HEITOCPEJICTBEHHO C XHUMHUEH.

CocTaBisIIOIUMHE TTpeaMeTa «XUMHEsD» SIBISIOTCS 0a30Bble Kypcehl — «Opranudeckas xumus» 1 «O0mas u
HEOpraHn4ecKkas: XMMHA», OCHOBHBIM KOMIIOHEHTOM COJEPXKaHUSI KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOM HAayKH:
CHCTEeMa 3HAaHUH 10 HEOPraHWYEeCKOW XUMHUH (C BKIFOUEHHEM 3HAHWN M3 00IIel XUMHUHM) U OPTaHUYECKON XHUMHH.
®opMHUpOBaHNE AAHHON CHUCTEMbI 3HAHWW NMPU M3YYEHHWU TpeAMeTa OOecleuyMBaeT BO3MOXKHOCTh PAacCMOTPEHHUS
BCEro MHOT000pa3usi BEIMIECTB HAa OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPUI XUMHH.

CrpykTypa coaepkaHus KypcoB — «Opranmyeckas xuMmusi» W «OOmas M HeOpraHuyecKas XUMUsD»
chopMHpOBaHa B IpOrpaMMe MO XMMHH HAa OCHOBE CHCTEMHOI'O IOAXOAa K M3YUYCHHUIO Y4eOHOro marepuana U
00yciI0oBIeHa ICTOPUUECKH 0OOCHOBAaHHBIM Pa3BUTHUEM 3HAHUI Ha ONpPeeIEHHBIX TEOPETHUECKUX YPOBHX. Tak, B
Kypce OpraHM4ecKkoil XMMHH BEILECTBa pPACCMaTPUBAIOTCA Ha YPOBHE KIACCHUYECKOH TEOpHUHM CTPOEHUS
OpPraHMYECKUX COETUHEHMH, a TAKKE Ha YPOBHE CTEPEOXUMHUYECKHX M IEKTPOHHBIX MPEJCTABICHUN O CTPOECHUH
BemecTB. CBeieHUs 00 M3ydyaeMbIX B Kypce BEIECTBAaX AAIOTCSA B Pa3BUTHH — OT YIJIIEBOAOPOIOB A0 CIOKHBIX
OMOJIOTMYECKH aKTUBHBIX COeIWHEHUH. B Kypce opraHndeckoil XMMUU MOTYYaloT pa3BUTHE CPOPMUPOBAHHBIC HA
YPOBHE OCHOBHOTO 0O0mmIero o00pa3oBaHUsl NEpBOHAYAJbHBIE TPEACTaBICHHS O XUMHYECKOH  CBS3M,
KJIacCU(UKAIMOHHBIX TPU3HAKAX BEILECTB, 3aBHCUMOCTH CBOMCTB BEIIECTB OT MX CTPOCHHUS, O XHMHYECKOU
peakuuu.



[Tox HOBBIM YTJIOM 3peHUs B TIpeaMeTe « XUMHsD» 0a30BOTO YPOBHSI pPacCMaTPUBACTCSl H3YUCHHBIN HA YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHUS TEOPETHYCCKUI Marepuan W (PaKTOIOTHUECKHE CBEICHHS O BEIIECTBAX H
XUMHYECKOH peakiuu. Tak, B uacTHOCTH, B Kypce «OOmas M HeopraHu4Yeckas XHMHUS» OO0ydYarouIHMCs
NPEIOCTABISICTCS BO3MOXKHOCTh OCO3HaTh 3HAYCHHE IIEPHOIUYCCKOTO 3aKOHA C OOIIETEOPETUYECKHX U
METOJIOJIOTHYECKUX MO3UIMH, TIyOXKe TOHATh MCTOPUYECKOE HW3MECHeHHME (YHKIMHA 3TOro 3akoHa — OT
oboOmmatornieli 10 00BICHSIONIEH 1 TPOTHO3UPYIOLICH.

Enmunas cucteMa 3HaHWI O BaKHEWIIMX BEIIECTBAX, MX COCTABE, CTPOCHHHU, CBOMCTBAX M NMPHUMEHEHHH, a
TAKKE 0 XMMUYECKHX PEaKLUsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs MOMOjHseTcs B Kypcax 10 u 11
KJIaCCOB 3JIEMCHTAMHU COJICPKAHUs, MMCIOIIUMHU KYJIbTYPOJIOTHYECKUI M TPHUKIATHON XapakTep. DTH 3HAHHS
CIOCOOCTBYIOT MOHUMAHHIO B3aMMOCBSI3M XUMHU C JIPYTHMH HayKaMH, PacKpbIBAlOT €€ poJib B MO3HABATEIBHON U
NPaKTHYECKON JIESATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCITUTAHHIO YBAYKECHHS K TIPOLIECCY TBOPYECTBA B 00JIACTH
TCOPUH W TPAKTUYCCKUX MPHIOKECHHHA XHMHH, MMOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M
JMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XMUMHEH, KPUTHUSCKH OCMBICIMBATh MH(OPMAIHIO ¥ IPUMEHSThH
e€ Ul TIOTIOJIHCHUS 3HAHWI, PEIICHUSI MHTEIUICKTYa bHBIX M AKCIIEPUMEHTAJIBHBIX MCCIICOBATEIbCKUX 3a/1a4d. B
LEJIOM coZepKaHue yueOHOoro npenMera « XUMUs» JaHHOTO YPOBHS U3yUYCHHUS] OPUEHTUPOBAHO Ha (POPMHPOBAHHE
y 00YyYaromuxcsi MUPOBO33PEHUECKON OCHOBBI JUISA TOHUMaHUS (QMIOCO()CKUX HMAEH, TAaKMX KaK: MaTepHalIbHOE
€IMHCTBO HEOPraHMYECKOTO W OPTraHWYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTAaBOM H
CTPOCHHEM, ITI03HABAEMOCTh IPHPOAHBIX SBICHHH IyTEM OKCIIEPUMEHTa W PEHICHUs MPOTUBOPEUYHH MEXIY
HOBBIMH (D)aKTaMH U TEOPETHYECKUMH MNPENNOCHUIKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUH SKOJOTHYECKHX
npoOsieM, a Takke MpoOsieM cOEpeESHUs] SHEPreTHIECKUX PECYpPCOB, CHIPhs, CO3JAHUS HOBBIX TEXHOJOTHH H
MaTepHuaoB.

B mutane pemenus 3a1ad BOCIIATaHUS, PA3BUTHS M COLMAIH3AIMN O0YYAIOIINXCSI MPUHATHIC TPOTPaMMOii 1O
XMMHUH TIOIXOJBl K OIPEACTICHHIO CONIEpKaHHS M IIOCTPOCHHUS NpenMera MpeaycMaTpUBaOT (OPMHUpPOBAHKE
YHUBEPCAIBHBIX yYEOHBIX IEHCTBHI, NMEIOIINX 0a30BOE 3HAUCHHE JUIS PA3INYHBIX BHJIOB JACATEIBHOCTH: PEILICHUS
npoOJieM, MOUCKa, aHaInu3a 1 00padOTKH HHPOPMAIINH, HEOOXOAUMBIX ISl TIPHOOPETEHUS ONBITAa TPAKTHICCKON U
UCCIIEZI0BATEIILCKOM JeATeTbHOCTH, 3aHUMAIOIIeH BaKHOE MECTO B IO3HAHUH XUMHHU.

B mpakTtuke mpenopaBaHMs XMMHU Kak Ha ypOBHE OCHOBHOTO 0OIero oOpa3oBaHMs, TaK M Ha YPOBHE
cpenHero odriero o0pa3oBaHMsl, IPU ONPEAEICHUH COJICP)KAaTeIbHON XapaKTEPUCTUKH IIeIell N3ydeHUs pemera
HaIpaBJIeHHEM IE€PBOCTEIICHHOW 3HAYMMOCTH TPAJUIUOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB XHMHUYECKOIL
HAayKH KakK 00JAacCTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHUECKOH NESTEIILHOCTH YelIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOI KyibTypbl. C METOAMYECKOH TOYKM 3pEHMs TaKOW IMOJXOJ K OMNPEICIICHHIO Ielei
U3Y4EHHS TIpeIMeTa SBISIETCS BIIOJIHE ONPABIAHHBIM.

CoryacHO TaHHOW TOYKE 3PEHUS TIIaBHBIMH LIEJIIMH W3y4YeHUs peamera «XuMus» Ha 6a3oBoM yposHe (10
—11 KII.) ABASAIOTCS:

(opMHUpOBaHHE CUCTEMBl XUMHYECKUX 3HAHMH KaK Ba)KHEHINEH COCTaBIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, B OCHOBE KOTOpPOMW JIeKAT KIFOUEBBIC MOHATHS, (yHIaMEHTAIbHBIC 3aKOHBI U TEOPHU XUMHH, OCBOCHHUE
S3bIKa HAyKH, YCBOCHHE M IIOHMMaHUE CYIIHOCTH JOCTYIHBIX OOOOLICHWIH MHPOBO33PEHUYECKOTO XapakTepa,
O3HAaKOMJICHHE C UCTOPHEH NX Pa3BUTHUS U CTAaHOBIICHUS,

(hopMHUpOBaHHE W PA3BUTHE IMPEICTABICHUH O HAYYHBIX METOJIaX MMO3HAHHUS BEIIECTB M XMMHYECKUX PEaKIui,
HEOOXOIMMBIX JIIsl TPUOOPETEHHST YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHYECKUX SIBICHHN, HMEFOIITHX
MECTO B ITPUPOJIE, B IPAKTUUESCKOM U MOBCETHEBHOM KU3HHU;

pa3BuTUe yMeHI/Iﬁ A CII0CO0O0B JACATCIBbHOCTH, CBA3aHHBIX C Ha6JIIO]IeHI/IeM U OOBICHEHHEM XHMHYECKOIO
IKCIIEPUMEHTA, COOIIOICHUEM MPABUII 0€30MAaCHOTO 0OPAIIEHHS C BEIIECTBAMH.

Hapsimy ¢ 3TuM, conepkaTteibHas XapakTepUCTHKA Iejell W 3a1ad M3y4eHUsl IpeaMeTa B MporpaMme Mo
XUMHUHU YTOUHCHA U CKOPPCKTHUpPOBaHa B COOTBETCTBUM C HOBBIMH IPUOPHUTETAMU B CUCTEME CPEIHETO OGHICFO
oOpazoBanus. CerogHs B NPEMOJABAaHWM XUMHU B OOJbBIIEH CTENCHM OTAAETCA NPEIIOYTEHHE NPAKTUYECKOM
KOMIIOHEHTE COJIepKaHUs OOydYeHHs, OPHEHTUPOBAHHOW HA IOJATOTOBKY BBIIYCKHHMKA 00IIE0Opa3oBaTeIbHON
OpraHM3alMy, BIAJCIONIEro He HAaOOpOM 3HaHMH, a (PyHKIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMM H
YMEHHSAMH aKTHBHOTO TIOJy4EHUs 3HAHWH M NMPUMEHCHHS MX B PEalbHON JKU3HM IS PEUICHHS MPaKTHYECKUX
3ajad.

B cBsi3u ¢ 3THM ITpU U3yYEHUH MpeAMETa «XUMHUSD) JOMHHHUPYIOIIEe 3HAUCHUE TIPHOOPETAIOT TaKKe ST U
3a7a4M, KaK:

ajanrtaiys OoOydYaromuxcs K YCJIOBHSAM JUHAMHYHO  pa3BHBAIOIIErOCs MHpPa, (OPMHUpPOBAHHE
MHTEIUICKTYalIbHO Pa3BHTON JIMYHOCTH, TOTOBOW K €aMOOOpPa30BaHMIO, COTPYIHHYECTBY, CaMOCTOSTEIBHOMY



MNPUHATUIO TPAMOTHBIX PEUICHUN B KOHKPETHBIX >XU3HCHHBIX CHUTYallUAX, CBA3AaHHBIX C BEIIECTBAMH U HUX
MPUMEHEHUEM;

dbopMupoBaHUE Y OOYYarOIIUXCS KIIOYEBBIX HABBIKOB (KIFOYCBBIX KOMIICTCHIIMN), WMEIOIINX
VHHBEpPCAIBHOE 3HAYCHUE JUIS Pa3IUYHBIX BUJAOB JCITCIBHOCTU: PEIICHUS NPOOJieM, IMOUCKA, aHaIu3a H
00paboTku mH(poOpMaIK, HEOOXOUMBIX JIJIsi MPUOOPETCHUS OMBITA JCATCILHOCTH, KOTOpas 3aHUMAeT BAXKHOC
MECTO B MO3HAHWHM XUMHWH, & TAKXKE JIJIS OICHKH C TMO3WIUI AKOJIIOTUYECKONW OE30MacHOCTH XapaKTepa BIIMSHUS
BEII[ECTB U XMMHUUYECKHUX MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEAY;

pa3BUTUC TIO3HABATCIBHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOYy4aroIuxcs:
CIIOCOOHOCTH CaMOCTOSTENIBHO MPHOOpETaTh HOBBIC 3HAHUS [0 XHMHUU B COOTBETCTBHU C >KM3HCHHBIMHU
MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC MH()OPMAIIMOHHBIC TEXHOJIOTUU I MTOMCKA M aHaiIu3a Y4eOHOU u
HAYYHO-TIOMYJIIPHON MH(POPMAIIMA XUMUYECKOTO COJICPIKAHUS;

dbopMuUpOBaHWE © pa3BUTHE Yy OOYYAIONIMXCS ACCOLUMATHBHOTO W  JIOTMYECKOTO  MBIILICHHUS,
HAOJIOJATEILHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJMMBI, B YaCTHOCTH, NpHU
TJIAaHUPOBAHUU U IIPOBEJICHUU XUMHUECKOI'0 SKCIIEPUMEHTA;

BOCIIMTAHUE Yy OOydYaromuxcs yOeKIEHHOCTH B TYMaHHUCTUYCCKOW HAMPaBICHHOCTH XHUMHUH, €€ Ba)KHOU
pONM B PENICHWH TIOOAIBHBIX MPOOJIEM PaIlMOHAIFHOTO IIPHUPOIOTIONH30BAHMS, TOMOIHEHUS SHEPTEeTHUECKUX
PECYPCOB U COXpaHEHHS MMPUPOJTHOTO PABHOBECHS, OCO3HAHM HEOOXOAUMOCTH OEPEXKHOT0 OTHOIICHHS K TIPUPOIE
U CBOEMY 3JI0POBBIO, a TaKKe IPHOOPETEHHs OIBITa WCIOJIB30BAHMS TOJMYYCHHBIX 3HAHWUW IS TMPHHATHS
TPaMOTHBIX PELICHUM B CUTyalUsIX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMU.

B y4ueOHOM mmmaHe cpemHero oOmero odpa3oBaHHs MpenaMeT «XHuMHUs» 0a30BOTO YPOBHS BXOJIUT B COCTaB
npeaMeTHOH obmacTi «EcTecTBeHHO-HayYHBIE TIPEIMETEI.

O011ee 9nciio 9acoB, OTBENEHHBIX ISl M3YUCHHS XUMHW, Ha 0a30BOM YPOBHE CPETHETO OOIIEro
oOpa3zoBanus, coctaisiet 34 gaca: B 11 xracce — 34 gaca (1 gac B Henento).



11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHUH

XUMUYecKUi 3neMeHT. AToM. SIapo aToma, M30TOMbI. DNEKTPOHHAS 000J04YKa. DHEPreTHUECKne YpOBHH,
MOTypOBHH. ATOMHBIE OpOHTANH, S-, P-, d- emMeHTh. OCOOEHHOCTH pachpeeNieHHs SIIEKTPOHOB TI0 OPOUTAIISIM B
aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOIOB. DIIEKTPOHHAS KOH(PHUTYpaIlHsi aTOMOB.

[lepuonuueckuii 3akon u Ilepuoanueckas cucreMa xumuueckux sneMeHToB [[. M. MengeneeBa. Cas3b
MEePUOIMYECKOTO 3aKkoHa U lleproandeckoil cucteMsl xumudeckux anementoB J[. M. MenzeneeBa ¢ cOBpeMeHHOM
TEOpUEl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MCHEHHUS CBOWCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMH
MPOCTHIX U CIOXKHBIX BEUIECTB IO IPYIaM U IepHoaM. 3HaUYCHUE TIEPUOANYECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

CrtpoeHue BeniecTBa. XUMHUYECKas CBs3b. BHUIIbI XUMUUECKOH CBsI3U (KOBAJICHTHAS HETIOJISIPHASI M TTOJISIpHAs,
WOHHAsI, MeTaJuTuuecKas). MexaHu3Mbl 00pa30BaHUsl KOBAJCHTHOW XWMHUYECKOH CBs3M (OOMEHHBIH M JOHOPHO-
akuenTopHelil). Bonoponnast cBs3p. BanentHocTh. OnekTpooTpuiateabHOCTh. CTeneHb OKucieHus. VOoHBI:
KaTHOHBI M aHUOHBI.

BemectBa MOJEKyISApPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSA. 3aKOH MOCTOSIHCTBAa COCTaBa BellecTBa. THUIIBI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOICTBA BEIIECTB OT TUIA KPUCTAITMUECKON PeIIETKY.

[Tonsite o amcmepcHBIX cucTteMax. VCTHHHBIE W KOJUIOMAHBIE PAacTBOpPBL. MaccoBas ITOJsI BEIlECTBa B
pacTBope.

Krnaccudukaius HeopraHu4eckux coenuHeHuil. HoMeHknaTypa HeOpraHU4eCcKux BElIeCTB. | eHeTHudeckas
CBSI3b HEOPTAaHUYECKUX BEIIECTB, MPUHAIICKAIIMNX K Pa3IMUYHBIM KIaccaM.

Xummueckast peakius. Kimaccudukanus XMMUYeCKAX peakiii B HEOPraHMYECKOH U OPraHu4eCKON XUMHH.
3aK0H COXPAaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHCHHS U MTPEBPAIICHUS SHEPTUU TTPH XUMUUYECKUX PEAKITUSIX.

CKkopocTh peakiuu, €€ 3aBUCHMOCTh OT pasIuuHbIX (akTopoB. OOpaTUMBle peakiuu. XHUMHUECKOe
paBHOBecue. PaKTOPHI, BIMSIOLIME HA COCTOSIHUE XuMudeckoro pasHosecus. [Ipunnun Jle Ilarense.

Onekrponurndeckas aucconuanys. CuibHbIe U cliadblie 31eKTpouThl. Cpella BOIHBIX PACTBOPOB BEIIECTB:
KHCJIas, HEUTpalibHas, IIeIOYHas.

OKHCIUTETBHO-BOCCTAHOBUTENIBHBIEC PEAKIUU.

OKCHepUMEHTabHbBIE METOABl M3y4YeHHs] BEIIECTB M WX [PEBPAlleHHA: JIeMOHCTpalus TaOmiui
«lepuoanueckas cucrtema xumuueckux snemeHtoB JI. M. MenneneeBay, u3ydyeHUe MoJeneil KpUCTAIIIMYECKUX
pemérok, HaOJIOJeHWe W OINMUCAHHWE JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OIBITOB (Pa3lIoKEeHHWE IEepPOKCHIA
BOJOPOJA B MPUCYTCTBUU KaTalIM3aTOPa, OMPEIECICHUE CPEbl paCTBOPOB BEUIECTB C MOMOIIBI0 YHHBEPCAIBLHOTO
WH/INKATOPa, PEaKui MOHHOTO 00MeHa), MpOoBeieHNe paKTHIecKol paboThl «BrusHue pa3nmuvHbIX (PaKTOPOB Ha
CKOPOCTb XUMUYECKOH peakium.

PacuértHrle 3agaun.

Pacuétbl mo ypaBHEHHSM XUMHUYECKHUX PEAKIMA, B TOM YHUCJIE TEPMOXHMHUYECKHE PACUEThI, PacuEThl C
UCIIOJIb30BAHUEM TOHSTHSI «MAacCOBasi A0JISl BELICCTBAY.

Heopranuyeckast xumus

Hemeramnsl. Ilonmoxxenne HemetamwmoB B Ilepuoauueckoid cuctemMe XuMuyeckux saemeHtoB [ U.
MeHnzeneeBa 1 0COOEHHOCTH CTPOSHUS aToMOB. DU3HYECKUE CBOWCTBA HEMETAIUIOB. AJIJIOTPOITUS HEMETAILUIOB (Ha
puMepe KUCIopoia, cepsl, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAKHEHIINX HEMETAIOB (TalOreHOB, CEpPhI, a30Ta, pocdopa, yriepoaa u KpeMHUS)
Y X COeUHEHUN (OKCHIOB, KUCIOPOICOACPKAIUX KUCIIOT, BOJOPOTHBIX COSTUHEHHH ).

IIpuMeHeHre BaKHEHIITNX HEMETAIIOB U UX COCAMHEHUM.

Mertamnsl. [lonoxxenune meramioB B Ilepuonnueckoit cucteme xumuueckux aneMmentoB . . Menneneena.
OCO0OEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0YeK aTOMOB MeTayioB. OOmue (U3MYECKUE CBOMCTBA METAJLIOB.
CrnaBsl METAIUIOB. DIEKTPOXUMHUYECKHUNA DSl HAIPSHKSHUH METAJLIOB.

XUMHYeCKHEe CBONCTBA BAXKHEHIIINX METAUIOB (HATPHM, Kaaui, KaubIlInid, MarHui, alIOMAHAHN, IIUHK, XPOM,
JKENe30, MEJIb) U UX COCTMHEHH.

OO6mmme crmocoObl oTydeHus MeTauioB. [IppMeHeHrne MeTaioB B OBITY M TEXHUKE.

OKCTIepUMEHTAJIbHBIE METO/BI U3yUCHHsSI BEIIECTB M WX MPEBPALICHUNA: N3y4YeHNE KOJIJIEKIUH «MeTaibl 1
CIUIaBbl», O00Opa3lOB HEMETAUIOB, pCEIICHHE OKCIIEPUMEHTANbHBIX 3ajad, HaONioJiecHne W  ONHCaHHe



JEMOHCTPALIMOHHBIX U Ja0OPaTOPHBIX OIBITOB (B3aMMOACHCTBHE THAPOKCHAA aJFIOMHHUS C PAaCTBOPaMHU KHCIOT U
Iesoueii, KaueCTBEHHBIE PEaKIIUi Ha KaTHOHBI METAJIJIOB).

PacuérHeble 3agaun.

PacuéTel Macchl BeliecTBa MM 00bEMA ra3oB [0 W3BECTHOMY KOJIMUYECTBY BEIECTBA, MAcce MM 00BEMY
OTHOTO W3 YYaCTBYIOIIWX B PEAKIMH BEIIECTB, PacdéTsl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB
PEaxIum, eCiIi OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 )KM3Hb

Ponp xumum B oOecrledeHHH SKOJOTHUCCKOH, DHEPreTHUCCKOW M THINEBOH OC30MacHOCTH, Pa3BUTHH
MeaunuHbL. [JoHSATHE 0 HAYYHBIX METO/IaX MO3HAHMS BEIIECTB U XMMHYECKUX PEaKITHIA.

[IpencraBienns 00 0OMMX HAYIHBIX TPUHITUIAX TPOMBITINIEHHOTO TTOTYYSHSI BAYKHEHIIINX BEUIECTB.

UenmoBek B MHpe BEIIECTB W MAaTEPHAJIOB: BAaXHEWIINE CTPOWUTENBHBIE MaTepHallbl, KOHCTPYKINOHHEIE
MaTepuaibl, Kpackd, CTEKJO, KepaMHKa, MaTepHalbl s DSJIEKTPOHUKH, HAHOMATEpHAalbl, OPraHUYECKHE W
MUHEpaJIbHBIE YI0OPEHNSI.

XuMUS 1 3I0pOBBE YeJIOBEKA: TPaBUiIa MCIIOIb30BaHNUS JIEKAPCTBEHHBIX IPEnapaToB, MpaBuiia 0€301acHOTO
WCTIOJB30BaHMSI IIPETIapaToOB OBITOBOM XUMUH B ITOBCEIHEBHOW KU3HU.

MexmnpeaMeTHBIE CBSI3H.

Peanm3amus MeXmpeaMETHBIX CBs3edl Mpu W3ydeHWH oOIMel W HeopraHmdeckod xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 UCTIONh30BAHNE KaK OOMIMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TIOHATHH, SBISIOIIAXCS
CHUCTEMHBIMH IS OTEITBHBIX IPEIMETOB €CTECTBEHHO-HAYIHOTO IIKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHATHS: HAydHBIA (akT, THIOTe3a, 3aKOH, TEOPHs, aHalu3, CHHTE3,
KJIaccu(UKaIMs, IEPHOINIHOCTD, HAOIOICHHUE, IKCIIEPUMEHT, MOJICTTUPOBAHIE, H3MEPEHHUE, SIBJICHHUE.

®uzuka: MaTepus, JHEpPIrusa, Macca, aToM, AJIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOI, PaJlOaKTHUBHOCTH,
MOJIEKYJ1a, SHEPreTUYECKU ypOBEHb, BEIECTBO, TeNO, 0OBEM, arperaTHoOE COCTOSIHUE BEHIECTBA, (U3MUECKHE
BCJIMYMUHBI U €AVMHULIBI UX USMCPEHUA, CKOPOCTh.

Buonorust: ximerka, opraHu3M, SKocucTema, Omocdepa, Makpo- U MHUKPOIIEMEHTHI, BUTAMUHBI, OOMEH
BEIIIECTB B OpPraHU3ME.

I'eorpadusi: MHHEpANbL, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOMIAEMbIE, TOTLUTUBO, PECYPCHI.

TexHonorus: xuMHueckas MMPOMBIIIVICHHOCTh, MCTAJUIYPTrHsd, IMPOU3BOJACTBO CTPOUTCIIBHBIX MAaTCPUAIOB,
CEJIbCKOXO3SIHCTBEHHOE MMPpOU3BOJCTBO, IIHIICBAad IMMPOMBIIICHHOCTD, q)apMaHeBTI/I'-IeCKaSI IMPOMBIIIIICHHOCTD,
MIPOM3BOACTBO KOCMETHYECKHX IpernapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepUaNOB, 3JEKTPOHHAs
IMPOMBITIIJIICHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWM HA BA30OBOM YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHUSI OOyUYarOIIUMECSA MPOTPaMM CPEIHETO
obmiero oOpa3oBaHMs (JIMYHOCTHBIM, METaNpeAMETHBIM M TpeAMETHBIM). HayuHo-MeToamyeckoi OCHOBOM st
Ppa3paboTKH IIIAaHUPYEMBIX PE3YIbTaTOB OCBOCHHS MTPOrPaMM CPEAHEro 00Iero 00pa3oBaHusl SBISETCS CUCTEMHO-
JIeSITENIbHOCTHBIN MOJIXO/.

B cooTBeTcTBHU € CUCTEMHO-JIEATENBHOCTHBIM MIOJX0A0M B CTPYKTYpE JUUYHOCTHBIX PE3YIBTATOB OCBOCHUS
npeaMeTa « XMMUs» Ha yPOBHE cpelHero o0miero o0pa3oBaHusl BBIIEICHBI CICAYIOIINE COCTABISIOLINE:

0CO3HaHME OO0YYaIOUIMMHUCS POCCHHMCKON TpakJaHCKOM WACHTHYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITETBHOCTH M CAMOOIIPEEIICHUIO;

HaJIM4Me MOTHBALMH K 00YYEHHIO;

LeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHWH JIMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH M
UCTOPUYECKUX TPaaUIIUi 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroluMXCsi PYKOBOJACTBOBATHCSI B CBOCU JEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMH yCTaHOBKaMH, IPUCYIIMMH LIETOCTHOM CHCTEME XHMHUYECKOTO 00pa30BaHUS;

HaJIM4Me TPaBOCO3HAHUS IKOJIOTMYECKOH KYIBTYyphl U CIIOCOOHOCTH CTaBHThH LENH M CTPOUTH >KU3HEHHBIC
TUTaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHHMs Mpeamera «XHUMHsS)» JOCTHIAIOTCS B COUHCTBE Y4eOHOH H
BOCIIUTATENBbHOW JIESTEIBHOCTH B COOTBETCTBUM C T'yMaHHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JIyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSAMH W HJEaJaMU POCCHHCKOTO TPa)KAaHCKOrO OOLIeCTBA, MPUHSTHIMH B OOIIECTBE
HOPMaMHd Y TpaBWJIaMH TIIOBEIEHHs, CIIOCOOCTBYIOIIMMHM IIpoIeccaM CaMOIO3HAaHMSA, CaMOpasBUTUS U
HPaBCTBEHHOT'O CTAHOBJICHHS JINYHOCTU 00YYaIOLIUXCA.

JIMyHOCTHBIE pE3yNbTaThl OCBOGHHS IpeaMmera «XHUMHUS» OTpPakaloT C(HOPMHPOBAHHOCTH OIBITA
MO3HABATENIbHOM W TPAKTUYECKOH MAEATENbHOCTH OOYYaIOLIIMXCsl [0 peIM3alid NPHUHATBIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro0 BOCIIMTAHUS:

OCO3HAaHMS OOYYaIOUIMMUCS CBOMX KOHCTUTYLHOHHBIX NpaB M OOSN3aHHOCTEH, yBaKEHHMA K 3aKOHy U
NPaBOTOPSAKY;

NPEACTABICHUS O COLIMANBHBIX HOpMax M MPaBUIIaX MEXJIMYHOCTHBIX OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH MAEATENBbHOCTH MpPHU CO3JAHMHM YYEOHBIX HPOEKTOB, PEIICHUH
y4eOHBIX M IO3HABATEIIbHBIX 33/1a4, BBIITOJHEHUH XUMUYECKHUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NMOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apryMEHTHl APYIHX NPH aHAJIN3e
Pa3MYHBIX BUIOB YUe€OHOU AEATEILHOCTH;

2) NaTpUOTHYECKOr0 BOCIINTAHMA:

LIEHHOCTHOT'O OTHOILIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEINI0 OTEYECTBEHHON XUMUH;

YBa)KEHHS K TMPOLECCYy TBOPYECTBA B OOJIACTH TEOPUM M IMPAKTUUYECKOTO NMPUMEHEHHs XUMHHU, OCO3HAHUS
TOTO, YTO JOCTHKEHHSI HAyKH €CTb PE3yJIbTaT JJIUTENbHBIX HAOJIOAEHHH, KPOMOTIMBBIX 3KCIIEPUMEHTAIBHBIX
MOMCKOB, TIOCTOSTHHOTO TPY/a YYE€HBIX U MPAKTHUKOB;

WHTEpeca M IMO3HABATEIBHBIX MOTUBOB B MOJYYCHUU U MOCIEAYIONIEM aHai3e HHPOPMAIIUK O TIepeIOBBIX
JIOCT>KEHHSIX COBPEMEHHOM OTEUECTBEHHON XHMMUY;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBECHHUS,

CIIOCOOHOCTH OLIEHUBATh CUTYalluH, CBSA3aHHBIC C XUMHUYECKUMH SIBICHHUSIMHU, U IPUHUMATh OCO3HAHHBIE
PELICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLI€HMBAaTh CBOE IIOBEACHUE M IIOCTYIIKM CBOMX TOBApHILECH C MO3MLUI HPaBCTBEHHBIX U
IPaBOBBIX HOPM U OCO3HAHME IOCJIEACTBUI 3TUX MTOCTYIIKOB;

4) popMupoBaHUs KyJbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3J0pOBOr0 M 0e30macHoro oOpas3a KU3HW, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOLIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/10POBbIO;

co0roIeHNs TIpaBHiI 0€30MacHOro 00paIeHHs C BEIIECTBAMU B OBITY, TOBCEAHEBHOW KHM3HU U B TPYJIOBOM
JesITEeIbHOCTH;



MOHUMAaHUS LIEHHOCTH MPaBWJI WHAWBUAYAILHOTO M KOJUIEKTUBHOTO OE€30MaCHOrO MOBEACHUS B CHTYaLUsX,
YTPOKAIOIINX 370POBBIO U XKHU3HH JIIOJEH;

OCO3HAHMS TIOCJIICACTBUI W HENPHUATUS BPEIHBIX TpPHUBBIUEK (YHOTpEOJNCHHs alIKOTOJsl, HAPKOTHKOB,
KypeHHs);

5) TpynoBoro BocnuTAHUA:

KOMMYHHKATUBHOH KOMIIETCHTHOCTH B  Y4eOHO-HCCIICAOBATEIbCKON JIESTEIbHOCTH, OOIECTBEHHO
TIOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PEIICHHUHU MPAKTHUYECKUX 3a/1a4 COLMANbHOMN HalpaBiIeHHOCTH (B paMKax
CBOETO KJIacca, UIKOJIBI);

MHTEpeca K MPaKTHYECKOMY M3YyUeHHIO Tpodeccuil pa3auyHoro poaa, B TOM YUCIie HA OCHOBE MPUMEHEHHS
MpPEeIMETHBIX 3HaHUH 10 XUMUHU;

YBa)XEHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYyAOBOM AeSTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYATbHOW TPaeKTOpUH oOpa3oBaHUs, Oyayuiel nmpodeccun u
peanu3anuy COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HHTEPECOB, CHOCOOHOCTEH K XUMHHU,
MHTEPECOB U MOTpeOHOCTEH 0011ecTBa;

6) 3K0J1I0rMYECKOr0 BOCIIMTAHUS:

9KOJIOTMYECKH LENEeCO00Pa3HOro OTHOUICHUS K IPUPOE, KaK UICTOUHHUKY CYIECTBOBAHMS XKU3HU HA 3eMIIE;

MOHUMAaHUS TJIOOAIBHOIO XapakTepa 3KOJOIMYECKHX HpoOieM, BIMAHHUS SKOHOMHUYECKHUX IPOLECCOB Ha
COCTOSIHME NIPUPOIHON U COLIMATIBHOM CpEelibl;

OCO3HAHUSI HEOOXOIUMOCTH HCIOJb30BaHUSA JOCTIKCHUH XMMUHU ATl PEILICHUs] BOIPOCOB PALMOHAIBEHOIO
MIPUPOIOTIONB30BAHNS;

AKTHBHOT'O HENPUATHUA JEHCTBHNA, MIPUHOCAIINX BPEA OKPYKAIOLIEN IPUPOJHON Cpenle, YMEHHNS POTHO3HPOBATh
HeOJIaronpusaTHBIE KOJIOTHYECKUE MOCIEACTBUS MPEeIIPUHIMAEMBIX ACHCTBUN U IPEJOTBPAILATh HX;

HaJIMYUsl PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHNS, ASKOJIOTHYECKONW KYJBTYpBl, ONbITA JEATEIBHOCTH
9KOJIOTHYECKOW HAINpPAaBICHHOCTH, YMEHHsSI PYKOBOJCTBOBAaTbCS WMH B IO3HABATEIbHOW, KOMMYHUKAaTUBHOW M
COLMAJILHON MPaKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO MPOTHUBOCTOSTH UAEOIOTHH XeModoouy;

7) 1eHHOCTH HAYYHOTI'0 MO3HAHUSL:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHSI HAyKd H
00I1eCTBEHHOW NPAKTHKH;

MOHUMAaHUS CeUuUKN XUMHUU KaK HayKd, OCO3HAHHS e€ poiii B (OPMUPOBAHNH PALIMOHATIBHOTO HAYYHOT'O
MBILIJICHHS, CO3AaHUH LIEJIOCTHOTO IPEACTaBICHUS 00 OKPYKAIOLIEM MHUPE KaK O €MHCTBE IPUPOABI U YEJIOBEKA, B
MO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH U pelleH!H Npo0IeM COXpaHEeHHsI IPUPOJIHOTO PaBHOBECHS;

yOexXIEHHOCTH B OCOOOH 3HAUYMMOCTH XHUMHHU [UI COBPEMEHHOW LMBWIM3ALMH: B €€ T'yMaHHUCTUYECKON
HaNpaBJICHHOCTH M BaXHOM PONM B CO3LaHMM HOBOH 0a3bl MaTepHalbHOW KYyJbTYpbl, PELIEHWH TIII00ANBHBIX
npo0jeM yCTOWYMBOTO pa3BUTHS 4YEJOBEYECTBA — CBHIPHEBOM, JHEPreTHUYECKOH, IMUIIEBOH W 3KOJIOTUYECKOH
0e30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, 00ECIICYCHUH YCIOBUI YCIIEITHOTO TPyJa M 3KOJOTMYeCKd KOMQPOPTHOU
JKM3HH Ka)KJ0T0 4YjieHa OOIEeCTBa;

eCTeCTBeHHO-HaquOﬁ I'paMOTHOCTU: TIIOHHMMaHHA CYINHOCTH MCETOAOB IIO3HAHHA, HCIIOJIB3YyEMBIX B
€CTCCTBCHHBLIX HayKax, CIIOCOOHOCTH HCITOJIb30BaTh oJIydyac€MbI€ 3HAHUA [JId aHajlIn3a " OOBSICHEHHS SIBICHUI
OKPY’KaOILEro MUpa U MPOUCXOAANIUX B HEM H3MEHEHHUH, YMEHUS JejilaTh 000CHOBAaHHBIC 3aK/IFOUYECHHS Ha OCHOBE
Hay4YHBbIX q)aKTOB " UMCIOUINXCA TaHHBIX C HEJIbIO MMOJTYUCHUA JOCTOBEPHBIX BBIBOAOB,

CIIOCOOHOCTH CaMOCTOSITETIPHO FKCIIONb30BAaTh XWMHUYECKHE 3HAHWS ULl PEIIeHUs MpoOJieM B pealbHbBIX
JKU3HCHHLBIX CUTYyallHAX;

MHTEpeca K MIO3HAHUIO U MCCIIEIOBATEIBCKOM esITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3oOBaHUIO, K aKTUBHOMY
IMOJIY4YCHHUIO HOBBIX 3HAHWUU 110 XUMHH B COOTBETCTBUH C )KU3HEHHBIMH HOTpe6HOCT$[MI/I;

HHTEpeca K 0COOCHHOCTSIM TPYZAa B pa3IMuHbIX chepax mpoheccnoHaIbHON AESTENbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MerTamnpenMeTHble pe3ylbTaThl OCBOCHHS YYEOHOTO mpenMeTa «XHUMUs» Ha YPOBHE CPEIHEro OOIIero
00pazoBaHMsI BKITIOYAIOT:

3HAYMMBIE IS (DOPMHUPOBAHUS MHUPOBO33PECHHSI OOYJAIOMIMXCS MEKIUCIHUILINHAPHBIE (MEXIPEIMETHEIC)
oOIlIeHayYHbIC TMOHSTHS, OTPaXKAIONIME [EIOCTHOCTh HAYYHOW KapTHHBI MHpa U CIEIU(PHUKY METOJOB MO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHs, SBICHUE, MPOIecC, CHCTEMa, HAYYHBIN



(akT, OpUHIMI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCleloBaHue, HaONIoneHne, H3MEpeHue,
SKCIICPUMEHT U IPYTHE);

VHUBEpCAIbHBIE  y4eOHbIe  JeHCTBUS  (MO3HABATENbHBIC, KOMMYHUKATUBHBIC,  PETYJSATHUBHBIC),
obecnieynBaroniye GopMupoBaHue GYHKIUOHAILHONH IPaMOTHOCTH U COLMATIbHOIN KOMIIETEHIIMN 00YUYaIOMINXCS;

CHOCOOHOCTh 00YYAIOIIMXCSl UCIOIB30BaTh OCBOCHHBIE MEXKIUCIUILIMHAPHEBIE, MUPOBO33PEHUECKIE 3HAHUS
Y YHHBepCcaJbHbIC yueOHbIC IEHCTBUS B MO3HABATENBHON M COLMAIBHON TIPAKTHKE.

MeranpeaMeTHBIE PE3yIbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMUA YYCOHBIMH TIO3HABATCIHHBIMU,
KOMMYHUKATUBHBIMH U PETYJISITUBHBIMH JIEHCTBUSIMH.

OBiajeHHue YHUBEPCAILHBIMHU Y4eOHBIMH MO3HABATEILHBIMY I CTBHSIMU:

1) 6a3oBble JIOorMYecKHe JelicTBUS:

CaMOCTOSITETIbHO (POPMYITHPOBATh U aKTyaTH3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPEICNIATH LM JESITENbHOCTH, 3a1aBast IapaMeTpbl M KPUTEPUH UX JOCTHKEHHS, COOTHOCUTH PE3YIIbTaThl
JICATEIIbHOCTHU C TIOCTABJICHHBIMU IICIISIMU;

UCIOJIB30BaTh MMPU OCBOCHUHW 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICISATH XapaKTePHBIC TPU3HAKH
MOHATHH M YCTaHaBJIMBAaTh HX B3aWMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYIOHIUMC TIIOHATUA JIA O6’bﬂCHCHI/Iﬂ
OTJIENBHBIX (DAaKTOB U SIBICHUI,

BEIOMpATh OCHOBAHUS M KPUTEPUH IS KITAaCCU(UKAIIMU BEIIECTB ¥ XUMHUECKUX PEaKITHIA;

YCTaHaBIUBATh MPUINHHO-CIICICTBEHHBIE CBSA3M MEXKY U3y4aeMBbIMU SIBJICHUSIMU;

CTPOUTHh JIOTHUECKHE pacCyXIeHus (MHAYKTUBHBIC, JEAYKTUBHBIC, 110 aHAJIOTHH), BBIIBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHSI B PACCMAaTPUBAEMBIX SBICHHSIX, (POPMYITHUPOBATH BRIBOJIBI U 3aKITFOUCHHS,

MPUMEHATh B TIPOIECCE TIO3HAHWS, HCIONB3yeMble B XHMHW CHMBOJHYECKHE (3HAKOBHIE) MOIEIH,
MPeoOpa3OBEIBATE MOJIENBHEIE MPEICTABICHUS — XUMHYECKUIH 3HAK (CHMBOI) 3JIEMEHTa, XUMHUYecKas ¢dopmyra,
ypaBHEHHE XUMHYECKON PEaKIUy — MPH PEelIeHNH yIYeOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/1a4, TPUMEHSITh
Ha3BaHHBIE MOJEJTbHBIE TPEACTABICHHS [UIsl BBISIBICHHUS XapaKTEPHBIX IPU3HAKOB H3YYaeMBIX BEHIECTB U
XUMHYECKUX PEaKInil.

2) 6a3oBbIe HCCIEI0BATEILCKUE €iiCTBUA:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOTO ITO3HAHUS BEIIECTB M XUMHUECKUX PEaKIIHIA;

dbopMynmupoBaTh WENW W 3aJaddl  HUCCIEHOBAaHUS, WCIONB30BATh IIOCTABIEHHBIE W CaMOCTOSTEIHHO
c(hopMyIMpOBaHHBIE BOIIPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHHUS M OCHOBHI i ()OPMHUPOBAHUS THIIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3hIBAEMBIX CYKIICHHIA;

BIIQJIETh HABBIKAMH CaMOCTOSITENIFHOTO IUIAHWPOBAaHUS W TIPOBENCHUS YUYEHHUECKUX SKCIIEPHUMEHTOB,
COBEpIIICHCTBOBaTh YMEHHUsSI HAOIIOJAaTh 32 XOJOM IPOIECCa, CAMOCTOSITENIFHO MPOTHO3MPOBATh €T0 pe3ylbTarT,
(hopmynmpoBaTh 00OOIIEHUSI W BHIBOJBI OTHOCHTEIHHO JTOCTOBEPHOCTH PE3YJIbTATOB WCCIIEIOBAHUS, COCTABIISTH
000CHOBaHHBIN OTYET O MPOJIEIIAHHON padoTe;

MpUOOpETaTh ONBIT YYEHUYECKOM HCCIeI0BATEIBCKON U TPOEKTHON JeSITEILHOCTH, MPOSBIATH CIOCOOHOCTh
U TOTOBHOCTb K CaMOCTOATCIBHOMY ITOMCKY METOAOB PCHICHUA MNPAKTUYCCKUX 3aJad, NPUMCHCHUIO PA3JIMYHBIX
METOJIOB ITO3HAHUSI.

3) padoTa c undopmanmeii:

OpPUCHTUPOBATLCS B PA3IMYHBIX HCTOYHHKAX UHPOpMAIK (HAYIHO-TIOMYJISIPHAS TUTEPATypa XUMHUIECKOTO
COJlepKaHusl, CIpaBOYHBIE MMOCOOus, pecypcel MHTepHETa), aHAMM3MpOBaTh WHGOPMAIMIO PAa3NUYHBIX BUAOB U
(1)OpM npeaACTaBJICHUA, KPUTUICCKN OLICHUBATH eé JOCTOBEPHOCTDb U HEMIPOTUBOPECUYNBOCTD,

bopMyupoBaTh 3ampockl M NPUMEHATh Pa3IUYHbIE METOABI TNPH TOWUCKE H 0TOOpe WH(OpMAaIWH,
HEOOXOMMOH JIJIsl BBIITOJHEHMSI YUeOHBIX 3a/1a4 ONPECIEHHOrO THUIIA,

MproOpeTaTh OMBIT HCIMOIB30BaHUSA WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH W Pa3NUIHBIX
ITOMCKOBBIX CHCTEM,

CaMOCTOSITETIbHO BBIOMpPATh ONTUMANBHYIO (QOpMYy TpeAcTaBiIeHUs] WHPopManuu (cxembl, Tpadukw,
JarpaMMbl, TaOJHIIbI, PUCYHKH H APYTHE);

WCIIONIb30BaTh HAYYHBIA S3BIK B KaYECTBE CPENICTBA MPH padOTe C XMMHUYECKON WH(pOpMAIueil: MpUMEHITH
MEXIpeaAMeTHbIC ((PU3NIECKHE U MATEeMAaTHUYECKHE) 3HAKH M CUMBOJIBI, (DOPMYJIbl, a00OpEBHATYPbI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOINYECKHE CPECTBA HATIIATHOCTH.

OBiajgeHue YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU JIeliCTBUSIMU:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOW TEMbI B XOJI€ IMAIIOTa U/WIIHA IUCKYCCUH, BBICKA3hIBATh UJICH,
(hopMyITHPOBATH CBOM MPETIOKEHUST OTHOCHTEIBHO BBITOIHEHUS TPE/ITIOKESHHON 3a/1a4H;

BBICTYNaTh C TPE3CHTAIe pe3ylbTaTOB IO3HABATEIBHON AESITETHHOCTH, MOIYYEHHBIX CaMOCTOSTENHFHO
WIH COBMECTHO CO CBEPCTHHKAMH TPH BBIMOJHCHUU XUMHYECKOTO 3KCIICPUMEHTa, MPAKTUYECKOH paboThl 1O



MCCIICIOBAHUIO CBOMCTB M3yYaeMbIX BEIECTB, peaju3alud y4yeOHOro mpoekTa W (OpMyIHpPOBaTH BBIBOABI MO
pe3yabTaTaM NPOBEAEHHBIX MCCICIOBAaHUI MyTEM COTIACOBaHUS MO3MIMHA B Xoxe OOCYXAeHHs H OOMeHa
MHEHUSMHU.

OBiiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH eiCTBUAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh U OCYILECTBIISITH CBOIO MTO3HABATENbHYIO JESATEIBHOCTD, ONpEAess e€ Lenu
U 3aJ]a4d, KOHTPOJIMPOBATh U MO0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH MpeiaraéMblii alrOPUTM JACHCTBUN NPHU
BBINIOJTHEHUM YUEOHBIX W MCCIEA0BATENbCKUX 33/a4, BEIOUpaTh Haumbonee 3pQeKTUBHBINA cOCO0 MX pEIIeHHS C
y4ETOM IMOJTy4YeHHs] HOBBIX 3HAHUM O BEIIECTBAX U XUMHUYECKHUX PEaKLUsiX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH JESATENBHOCTY HA OCHOBE CaMOaHaJIN3a U CAMOOLEHKH.

MeTanpeaMeTHbIe pe3yJbTaThl
11 KJIACC

IIpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «O01ast 1 HeOpraHn4eckask XUMHS» OTPasKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHAN: 0 XUMHUIECKON COCTABISIONICH eCTeCTBEHHO-HAYYHON KapTHUHBI MHPAa,
pOIM XMMHUH B IO3HAHUM SBICHUI NpUPOAbI, B (OPMHUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €&
(yHKUMOHANBHOW TPaMOTHOCTH, HEOOXOOMMOM Ui pelleHHs MPAaKTUYEeCKUX 3aJad U HKOJIOTMYECKU
000CHOBAHHOT'O OTHOLIECHUSI K CBOEMY 3[0POBBIO U IPUPOIHOI cpene;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAtOIINe TOHATHS (XUMHUCCKUH
3JIEMEHT, aToM, HU30TOI, S-, P-, d- 3JIEKTPOHHBIE OpOWUTAIM AaTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBI OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, CTENCHb OKUCIEHHS, XHMHUYECKas CBS3b (KOBAJCHTHAs, HOHHas,
METaJUIM4eCcKasi, BOJOPOAHAS), KPUCTAIMUECKAsT PELIETKA, THIIBI XUMHUYCCKUX PEaKLuil, pacTBOp, JIEKTPOIHUTEHI,
HEDIIEKTPOJIMTEI, DIEKTPOIUTHYECKAas AWCCOLMALNSA, OKHCINTENb, BOCCTAHOBUTENB, CKOPOCTb XHMHUYECKOU
peaKknuu, XHMHYECKOE€ paBHOBECHE); TEOPHMM M 3aKOHBI (TEOpHUsSl AIEKTPOJUTHYECKOH AMccoLUanuy,
nepuonunyeckuii 3akoH J. . MenzaeneeBa, 3aK0H COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHECHUSI U IPEBPALICHUS
SHEPIrUU MpPHU XUMHUYECKHX PEaKLUUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHH, MHPOBO33PEHUYECKHE
3HaHUS, JeXKallMe B OCHOBE MOHMMAHHS MPUIMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHHH, (haKTOJIOrHIecKHe
CBE/ICHUSI O CBOWCTBAaX, COCTaBe, IOJIYYEHHMH M O€30MaCHOM HCIIOIb30BAHMM BAKHEHMIIMX HEOPraHUYeCKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATENILHOCTH YeJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHH BBISBISTH XapaKTEPHbIE TPU3HAKH MTOHSATHIH, YCTAHABIMBATH X B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IIPH OMUCAHWN HEOPTaHMYECKHUX BEIECTB U UX MPEBPAICHUN;

c(OpPMHUPOBAHHOCTh YMEHHH HCIONIB30BaTh XUMHUECKYIO CUMBOJHUKY JUIsl COCTaBIeHUsT (OpMYIT BEIIECTB U
ypaBHEHUN XMMHYECKHMX peakuui, cucremarundeckyio HomeHknatypy (IUPAC) u TpuBmanbHble Ha3BaHUS
OTJIENbHBIX HEOPTaHMYECKUX BellecTB (YrapHbId ra3, yrJIeKHCIbIH ras, aMMHUak, rameéHas M3BECThb, HeraméHas
W3BECTh, INTHEBAS COJIA, IUPUT U IPYTHE);

c(hOpMHPOBAaHHOCTh YMEHHUU OMPEAEINATh BAJICHTHOCTh W CTETNEHb OKHCICHHWS XUMHYECKHUX 3JIEMEHTOB B
COEIMHEHHX PAa3IMYHOrO COCTaBa, BUJl XUMHUYECKOH CBS3M (KOBAJICHTHAs, MOHHAS, METAIIIMYECKas, BOJOPOTHAS)
B COGIMHEHUSX, TUI KPUCTAJUIMYECKOW PEIMETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJEKYNsSpHas, HMOHHasd,
MeTaJlJIMYecKas), XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTaHMYECKHUX COETNHEHHI;

c(hopMHPOBaHHOCTh YMEHWI YCTaHABINBATH MPUHAIIE)KHOCTh HEOPraHWUYECKUX BEIIECTB MO WX COCTaBY K
oTpeIeIEHHOMY KIJIacCy/TpyIie COeMHEHHH (TIPOCThIe BEIIeCTBAa — METAIUIB U HEMETaJUIbl, OKCUIbI, OCHOBaHUS,
KHCJIOTHI, aMQOTepHbIE THIPOKCHIBI, COJIN);

c(hopMUPOBaHHOCT, YMEHHH pacKpbIBaTh CMBICT Tepuonndeckoro 3akona JI. WM. Mengeneesa u
JIEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTENLHYIO U POrHOCTUYECKYIO (DYHKIINY;

c(hopMHPOBaHHOCTh YMEHHUI XapaKTEPH30BATh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX 3JIeMEeHTOB 14
nepuoioB [lepuoaudeckoit cucteMpl XUMUYecKuX deMeHToB . V. MenneneeBa, HCIIONB3Ys MOHATHS «S-, p-, d-
IEKTPOHHBIE OpPOUTAINY, «IHEPreTUYECKHE YPOBHH», OOBSICHATh 3aKOHOMEPHOCTU W3MEHEHHsS CBOMWCTB
XUMHUYECKHX D3JIEMEHTOB M MX COEAMHEHHWH MO mepuojaM M rpymnmaM llepmonndeckold CHUCTEMBI XUMHUYECKHX
aneMmeHToB J[. 1. Menneneena;

c(hOopMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMHUCHIBATh) O0IINE XUMHUUECKUE CBOWCTBA HEOPTaHUUECKUX
BEIIECTB PA3IMYHBIX KIACCOB, MOATBEPXKAATh CYIIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXKAY HEOPraHUYEeCKHMHU
BEIIECTBAMH C TIOMOIIBI0 YPaBHEHUM COOTBETCTBYIOINX XUMHUECKUX PEAKIIHMN;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCH(PUIUPOBATH XUMUUECKUE PEAKLIUH TI0 Pa3IHYHBIM MPU3HAKaM (YUCTy U
COCTaBy pearvpyrolluxX BEIIECTB, TEMJIOBOMY 3()(eKTy peakuuu, U3MEHEHUIO CTENEeHEH OKHCICHHs SJIEMEHTOB,
00paTUMOCTH PeaKkiy, YIaCTHIO KaTaan3aTropa);



c(OpMHPOBAHHOCTh YMEHHUH COCTABIISATh YPAaBHEHUS PEaKHid pa3IHYHBIX THIIOB, MOJHBIE U COKPALIEHHBIC
YpaBHEHUS peaKkfii HOHHOTO OOMEHa, yYUThIBasl yCIOBUS, IPHU KOTOPBIX 3TH PEaKLUUU HAYT 10 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHUH NPOBOAMTH PEAKLMH, MOATBEPIKAAIOIINE KAYECTBEHHBIM COCTAB Pa3iMYHBIX
HEOPraHMYECKUX BEIECTB, PACIO3HABATH OIBITHBIM MNYTEM HMOHBI, MPHCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHMYECKHUX BEIIECTB;

cOpMHUPOBAaHHOCTh yYMEHHH PACKpbIBaThb CYLIHOCTb OKHCJIHTEIbHO-BOCCTAHOBHUTENBHBIX —PpEaKIui
MOCPECTBOM COCTaBJICHHSI JJIEKTPOHHOTO OajlaHca 3TUX PEaKIHii;

c(OpMHUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XHUMHYECKOH pPEeakUuH OT Ppa3IHYHBIX
(hakTOpOB; XapaKTep CMEIIEHUS XMMUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JCHCTBUS (ITPUHIIMIT
Jle laTenne);

c(OpMHPOBAaHHOCTh ~yMEHHH  XapaKTepU30BaTb XHWMHUYECKHE MPOLECCH, JeKallie B  OCHOBE
MPOMBIIIIEHHOTO MOMYYEeHHUS! CEpHOW KHCIOTHI, aMMHUaKa, a TakKe COPMUPOBAHHOCTH MPEACTaBIeHUI 00 00ImuX
HAYYHBIX MPUHLUIAX U YKOJIOTHYECKUX MPoOIeMax XUMUIECKOTO IPOU3BOACTBA;

c(OpMHUPOBAHHOCTh yMEHHH NPOBOAMTH BBIYHUCICHUS C HCIOIB30BAHUEM IOHATHS «MaccoBas OIS
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPH XMMUYECKUX PEaKLHUSIX, MAacChl BellecTBa MU 00bEMa
ra3oB MO M3BECTHOMY KOJUYCCTBY BEIECTBA, Macce MU 00bEMY OJHOTO U3 YYAaCTBYIONIMX B PEaKI[UH BEIICCTB,
TEIIOBOTO 3 QeKTa peakiMd Ha OCHOBE 3aKOHOB COXPAaHEHHs MAacChl BEHIECTB, MPEBPALICHUS H COXPAHCHHSI
SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUI COOIIOAATh MpaBUia TONB30BaHUS XUMHYECKOH MOCYN0i M 1abopaToOpHBIM
000pyZI0BaHKEM, a TAKXKe MpaBuiia OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH TIO BBITIOTHEHHIO
1ab0pATOPHBIX XUMUYECKUX OIBITOR;

c(OPMHUPOBAHHOCTh YMEHHUH IUTAHUPOBATH W BBIMOJNHATH XUMHUYCCKUH OKCIEPUMEHT (pa3siodKeHHe
MEepOKCHIA BOJOPOJA B TPUCYTCTBUU KaTANIM3aTOpa, OMNpECTICHUE Cpelbl PAaCTBOPOB BEIIECTB C IOMOIIBIO
VHHUBEPCAITBHOTO HWHIUKATOPA, BIHMSHUEC PAa3HYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYCCKOW pEaKIMU, Peakiuu
HOHHOTO OOMEHa, KAa4eCTBCHHBIC PEaKIMM Ha Cyiab(ar-, KapOOHAT- U XJIOPUI-AaHUOHBI, HA KATHOH aMMOHWUS,
pellicHHEe SKCIePUMEHTANBHBIX 3a1a4d 1o TeMaMm «MeTamiey U «HeMeTamibi») B COOTBETCTBHHM C TPaBUIAMH
TEXHUKH O€30MacHOCTH MpU OOpalieHHHd C BEIIeCTBAMH M JIA0OPATOPHBIM O0OPYJAOBAaHHUEM, TMPEIACTABIAT
pe3ynbTaThl XUMHYECKOTO SKCIEpUMEHTa B (OpMe 3alucHd YpaBHEHHH COOTBETCTBYIOIIUX PpEaKIMid |
(hopMyHPOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUI KPUTHUYECKM AHAIM3UPOBATH XMMHUYECKYH) HH(GOPMAIUIO, TONTyYaeMyro W3
Pa3HBIX UCTOUYHUKOB (CPEeICTBA MACCOBOW KOMMYHUKAIMU, IHTEpHET U TIpyTuX);

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIONATh TPaBHIa SKOJIOTHYECKHU IIEIecO00Pa3HOro MOBEACHHS B OBITY W
TPY/IOBOM JEATENILHOCTH B IIEJISIX COXPAHEHUS CBOETO 37I0POBbS M OKPY)KAIOUICH MPUPOIHOM CpeJbl, OCO3HABATh
OMACHOCTh BO3JICHCTBHS HA JKUBBIC OPraHU3MbI ONpPECIEHHBIX BEIIECTB, MOHMMAs cMbich mokasatens [1/K,
MOSICHATh Ha TMPHUMEPax crnocoObl YMEHBIIEHWS W TPEJOTBPAIICHHUS MX BPEAHOTO BO3JCHCTBHS HA OPraHu3M
YeNoBeKa;

JUTST 00YYaFOIIUXCS ¢ OTPAaHHYEHHBIMHA BO3MOXKHOCTSIMH 3JI0OPOBbSI: YMEHHE TIPUMEHSITH 3HAHUSI 00 OCHOBHBIX
JIOCTYITHBIX METO/IaX MO3HAHHS BEIIECTB U XUMHUUECKHUX SIBIICHHIA;

JUISL CJIETIBIX M Ca0OBHMIANIMX OOYYarOIIUXCS: YMEHHE HMCIIOJIb30BaTh PEIbe(DHO-TOUCUHYIO CHCTEMY
obo3navyenuii JI. Bpaiins muis 3anvucu XuMHYECKUX GOpMyII.



TEMATHYECKOE ITIJNTIAHUPOBAHMUE 11 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undpoBbIie
Ne n/m P Konrpoubusie IIpakruyeckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMUYECKUE PeaKIuu 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Merabl 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPTAaHUYECKUX U OPTAHHUYECKUX ’
’ BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XUMHS U KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




MMOYPOYHOE IIVTIAHUPOBAHME 11 KJIACC

KoanuecTBo yacoB Jara Jdata DJIeKTPOHHBbIE
Ne u3
0 YIeHHsS HN3yuyeHn nngposeIe
Tema ypoxa Koutpoabubie  Ipakruueckue v op
n/n Bcero 10 IJIaHy ua o0pa3oBaTeJibHbIE
padoTHhI padoTHhI
dakTuue pecypcebl
CKHA
XUMUUECKHH SIEMEHT. ATOM. 06.09 Bubmotexa I[OK
1 5 o 1 https;//m.edsoo.ru./
JICKTPOHHAsA KOH(UTypalus aTOMOB
p ypatl 00ada342,ada6e
[lepuoauueckuii 3aKOH U 13.09
[Tepunonuueckast cucteMa XUMAYECKUX Bu6anoteka LIOK
2 anemenTtoB JI. 1. Menpaeneesa, ux cBsi3b 1 https;//m.edsoo.ru./
C COBPEMEHHOM TEOpHEH CTPOCHUS 0052c
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 20.09
XUMHUYECKHUX 3JIEMEHTOB U UX
. bu6anoreka LHOK
COEJIMHEHUH 10 TPYNIIaM U TIEPUOJAM.
3 1 https;//m.edsoo.ru./
3HavYeHHE MEPUOJNIECKOTO 3aKOHA U 0052¢
CHUCTEMBI XUMHUUYECKHX 3JieMeHTOoB JI.1.
MeHnneneeBa B pa3BUTHH HAYKH
Crpoenue BelecTBa. XMMHUUYECKasi CBS3b, 27.09 Bu6.moTeka LIOK
4 e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs 1 https;//m.edsoo.ru./
KOBAJICHTHOM CBsi3u. BoOpOIHAsK CBSI3b 0Oadaab8
BanenTtHocTb. 18.10
bu6aunoreka LHOK
DNEeKTPOOTpULIATENbHOCTh. CTENEeHb
5 B 1 https;//m.edsoo.ru./
OKHCIeHUs. BemecTra MOJIEKYIISIPHOTO U
T OJICKYIAPHOTO 00adae28
HEMOJIEKYIISIPHOTO CTPOEHHUS
[IonsiTHE O AUCTIEPCHBIX CUCTEMAX. 25.10 Bu6anoreka L[OK
6 HcTuHHBIE U KOJTIOUAHBIE PACTBOPBL. 1 https;//m.edsoo.ru./
MaccoBast 107151 BEIIECTBA B PaCTBOPE 00adcd68




snemenToB JI. . Menaeneesa u

Knaccudukanus 1 HOMEHKIATypa 08.11
. bubanoreka LIOK
HEOPraHUYECKUX COCTMHEHUN.
7 r https;//m.edsoo.ru./
€HETHYECKasl CBA3b HEOPraHUYECKUX
p 0OadacdO
BEIIIECTB, Pa3JINYHbBIX KJIACCOB
Knaccudukanus XUuMHYECKUX PEeaKInii B 15.11
HEOPraHWYECKOM U OPraHUYeCKOM
Bbubanoreka LHIOK
XUMHH. 3aKOH COXPAHEHHUS MacChl
8 https;//m.edsoo.ru./
BEIIIECTB; 3aKOH COXPAaHEHUS U
THCCTS, p 00adbch0
MPEBPAILCHUS SHEPTUHU ITPU XUMUUYECKUX
peaKusx
. bubanoteka LIOK
Ckopoctb peakiuu. OOpaTumblie 22.11 i
9 % https;//m.edsoo.ru./
eaKku. XMMUYECKOE paBHOBECHE
peakil p 0O0adbeY9a
[TpakTuueckas paborta Ne 1. «Bnusiue 29.11
10 pa3IMyYHBIX (DPAKTOPOB HA CKOPOCTH
XUMUYECKON PEaKLIUm»
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 06.12
ITonsiTHE 0 BOOOPOJHOM ITOKA3aTelIe Bu6bsmoTteka LIOK
11 (pH) pactBopa. Peakiiuu noHHOTO https;//m.edsoo.ru./
o6meHa. ['uapou3 OpraHuyecKux u 00add448
HEOPTraHWYECKUX BEILECTB
OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC 13.12 BuGmoTeka LIOK
12 peakumu. [TonsTre 006 >mekTponm3e https;//m.edsoo.ru./
PACIUIaBOB U PaCTBOPOB COJEH OOadcabe
13 KonTponbhas pabota no pasneny 20.12
«Teoperndeckre OCHOBBI XUMU)
Mertanisl, UX MOJ0XKEHHUE B 27.12 Bu6auoTreka IOK
14 [lepronnueckoit cucteMe XMMUYECKUX https;//m.edsoo.ru./

00ael103e




0COOCHHOCTH CTpOCHHUs aToMOB. O01He
¢du3nveckre CBOMCTBA METAIIIOB

CruiaBbl METaJLIOB. DJIEKTPOXUMUYECKUN 10.01 BuGanorexa LOK
15 . https;//m.edsoo.ru./
pAI HAPSDKEHUN METaJLJIOB 00361036
XHUMHUYECKHE CBONCTBA BaXKHEHIIINX 17.01 Bu6auoTexa L[OK
16 METaJIOB (HATPUH, KT, KalbIUH, https;//m.edsoo.ru./
MarHuii, aTrOMUHHN) ¥ UX COEAMHEHUI 00ael5e8
17 XUMHAYECKHE CBOWCTBA XpoMma, Meau 1 24.01
nX COCIMHECHUIN
XyMHYecKre CBOMCTBA IIMHKA, JKeje3a U’ 3101 BuGanorexa LOK
18 N https;//m.edsoo.ru./
UX COCIMHCHUH 00ae15e8
[TpakTueckas pabota Ne 2. "Pemienue 07.02
19 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«MeTame»"
HewmeTtanmnel, ux MoJI0KEHUE B 28.02
. BubanoTeka LJOK
[lepuonnueckoi cucTreMe XuMUYECKUX
20 M https;//m.edsoo.ru./
sneMenToB . 1. Menaeneera u 00addfe2
OCOOCHHOCTH CTPOCHHUS aTOMOB
®dusnvecKkue CBONCTBa HEMETAIIJIOB. 07.03 Bu6amoreka LIOK
21 AnnoTponusi HeMeTauIoB (Ha puMepe https;//m.edsoo.ru./
KUCII0pOoJa, cephl, pocdopa u yriepoaa) 0OOade64a
2 XHUMHUYECKUE CBOMCTBA FAJIOTE€HOB, CEPhI 14.03
1 UX COeTMHEHUH
XuMH4ecKkue cBoicTBa a3oTa, pocdopa u 21.03 Bubanoreia LIOK
23 . https;//m.edsoo.ru./
WX COCHHEHMH 00adeea6,00adf68a
24 XUMHUYECKUE CBOWCTBA YIJIEPOa, 28.03 Bu6anoTeka LJOK




KPEMHUS U UX COCIMHEHUHN

https;//m.edsoo.ru./
00adfd9c

25

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U
UX COCIMHECHUU

04.04

26

27

28

O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUI
o teme «Hemeramael». Beraucienus 1mo
YpaBHEHUSIM XUMUYECKUX PEAKUIUN U
TEPMOXUMHYECKUE PACUETHI

[TpakTuueckas pabota Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Hemeranmsi"»

KoHTposbHas pabota 1mo Temam
«Mertamae» n «Hemeramis»

11.04

18.04

25.04

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS

02.05

30

AM@oTepHbIe HEOpraHUYECKHE U
OpraHMYECKHUE COETUHEHUS.
['eHeTnyeckas cBsI3b HEOPraHUUECKUX U
OpraHMYECKUX BEIIECTB

16.05
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32

33

POJ'II) XUMHUU B O6CCHC'—ICHI/II/I
9KOJIOTHYECKOH, SHEPreTHIeCKON U
MUIIEBON 0€30MaCHOCTH, PA3BUTHHI
MCEOUIINHBI

[IpencraBnenust 06 0OMIKUX HAYYHBIX
MPUHITUITAX POMBIIUIEHHOTO TIOTYYESHUS
BaKHEHIIINX BEIIECTB

YenoBek B MHUPE BCIIECCTB U MATCPHUAJTIOB

23.05

25.05

30.05
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XHUMHA U 300pOBbE YEIIOBEKA

27.05

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.E.B.3bikoBa XuMuueckue ypaBHeHus .TpeHaxep a5 noarotoBku K EI'3. PoctoB Ha [loHy
«Penunkc»2018.

2.I'Il.XoMueHko. XMMHUA AJ15 nocTynarouux B By3sl. M. »Briciias mkosia» 1994

3.A.C.EropoBa. PenetuTtop no xumuu . PoctoB Ha JloHy «®eHukc»2006.

4. 1.10.lo6poTuH . BapuanTs! EI'D no xumuu. 2024. M. «HaninonanbHoe o6pa3oBanue» Cat 100

ballnik.com .
5.0.C.I'abnuensH, I.I'JIbicoBa. Xumus 11 kiacc «Beptukasnb Jpoda» 2017.

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1.0.C.la6auensy, I'T.JIpicoBa. Xumus 11 kinacc «Beptukanb Jpoda» 2017.
2.2K.A.KoukapoB. XuMus B ypaBHeHHUsIX peakuid. PoctoB Ha JloHy «®eHukc»2018
3. A.C.EropoBa. Penetutop no xumuu . PoctoB Ha JloHy «®eHnkc»2006.

4.B.H.lopoubkuH , A.I'bepexHas. EI'D xuMud 3aiaHUA BBICOKOI'0 YPOBHS CJIOXKHOCTH. «JleruoH»
PocTtoB Ha Jlony. 2019.
5.A.CteneHue ., E.Jouyk baHK 3agaHuin EM3 xumums.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1.Ilpe3eHTan v ypoKoB
2.Bujeo - ypoku 1o reMmam
3./leMOHCTpaLMOHHbBIE ONBITHI.

4. TecToBble 3aJJaHUS.






