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INOACHUTEJIBHAS 3AIINCKA

[lporpamMa 10 XMMHHM Ha YpOBHE cpefaHero obmero oOpa3oBaHusi paspaboTaHa Ha
ocHoBe denepanpbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 o6pa3oBanuu B Poccuiickoit
Oenepanumn», TpeOOBaHUNA K pe3ysibTaTaM OCBOCHHs (erepanbHOM  00pa30BaTENbHONW POTrPaMMBI
cpennero obmiero od6pazoanusi (POII COO), mpencraBiaeHHbIX B denepanbHOM TOCyIapCTBEHHOM
oOpaszoBarenbHOM cranaapre COO, ¢ yuérom Konnenuuu npenogaBanus yueoOHOro npeamMera « XuMus» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit @enepanuu, pean3yoUX OCHOBHbIE 00pa30BaTeIbHbIE
IIPOrpaMMbl, 1 OCHOBHBIX IOJIOkeHUH «CTpareruu pasButus Bocnutanus B Poccuiickoit denepannu Ha
nepuon 10 2025 roga» (Pacmopsikenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOJXOAOB K pa3pabOTKe MpOrpaMMbl MO XWMHH, K OIpPEICICHHIO OOIIel cTpareruu
00yueHMsl, BOCIIUTAHUs U Pa3BUTUS 00yUarOIIMUXCsl CPEACTBAMU yueOHOro npeamera «Xumusp» aius 10-11
KJIaCCOB Ha 0a30BOM ypOBHE COCTAaBUIM KOHIeNTyaibHble monoxenus @OIOC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1IeJIei, conepKaHMsl, pe3yJbTaToB OOy4deHHs U TpeOOBaHUI K YPOBHIO
[OJATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHUE, IOJYy4yaeMO€ BBIIYCKHUKaMHU 00I11e00pa30BaTebHOM OpraHu3anuy,
ABJIIETCS HEOTHEMJIEMON 4acThi0 UX 00pa3oBaHHOCTU. OHO CIYXUT 3aBEpLIAIOIIMM ATAlOM pean3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOYEBBIX LEHHOCTEH, MPUCYLIMX IIEJIOCTHOH CcHCTEMe
XUMHYECKOTO 00pa30BaHUs. DTH IEHHOCTH KacaroTCs IMO3HAHHWS 3aKOHOB MPUPOIBI, (OPMHPOBAHUS
MHUPOBO33PEHUS M OOLIeH KyJIbTyphl YEJOBEKa, a TAKXKe 3KOJIOIMYECKHM OOOCHOBAHHOI'O OTHOLICHUS K
CBOEMY 3/I0pOBBIO U IPUPOAHON cpefie. Peanusyerca xumuueckoe o0pa3oBaHue 00yyaronxcs Ha ypoBHE
cpeaHero ob1ero oopazoBaHMsl CpPeACTBAMU Y4eOHOro nmpeaMera « XuMus», coiepKaHue U MOCTPOEHUE
KOTOPOTO OIpEeNIeHbl B MPOrpaMMe MO0 XUMHH C y4€TOM crenu(uKd HAyKH XUMHH, €€ 3HAYCHHS B
[IO3HAHUY MPUPOJIbI U B MATEPHAILHOMN )KU3HU OOIIECTBA, a TAKXKe ¢ yUETOM O0IIUX Lenel U MPUHIIUIIOB,
XapaKTepU3YIOMIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeiHero oolrmiero obpa3oBaHus B Poccuiickoit
®enepanuu.

XUMHSL Kak D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOyko pojib B COBPEMEHHOU
LUBWIN3ALMK, B CO3JaHUU HOBOH 0a3bl MarepuanbHON KyiabTypbl. OHa BHOCHUT CBOW BKJIaJ B
¢opMHpOBaHHE PAIMOHAIBFHOTO HAYYHOTO MBIIUICHUS, B CO3JAQHHE IIEIOCTHOTO TPEACTABICHUS 00
OKpY’KalolleM MUpPEe Kak O €IUHCTBE MPUPOJBI U YelloBeKa, KOTopoe (GOpMHUPYETCss B XUMUHU Ha OCHOBE
MOHMMAaHHUS BEIECTBEHHOIO0 COCTaBa OKPYXAIOIIEro MUpPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY CTPOECHHEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHO B3aMMOJEICTBYS ¢ IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUS CTala HEOTbEMJIEMON YacThIO
MHUPOBOU KYJIBTYpPbI, HEOOXOIUMBIM YCIIOBHEM YCHEIIHOTO TPYyJa U JKU3HU KaKAOro wieHa oOliecTBa.
CoBpemeHHas XUMUS KaK HayKa cO3MJIaTelIbHas, KaK HayKa BHICOKMX TEXHOJIOTUI HAllpaBJIeHa Ha pelIeHHe
r7100abHBIX MPOOJIEeM YCTOWYMBOIO Pa3BUTHUSI YEIOBEUECTBA — CHIPbEBOM, YHEPTETUUECKOM, MHIIEBOH,
9KOJIOTMYECKOM 0€30M1acCHOCTH U OXPAHBI 37J0POBbSL.

B cooTtBeTcTBHU ¢ OOIIMMH LENAMHU M NPUHIUIIAMH CPEIHEro o0IIero o0pa3oBaHUs COZIepKaHue
npenmera «Xumus» (10—11 kmacesl, 6a30BbIi YPOBEHb U3YUEHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HE0OX0AUMYI0 UM Jjisl BBIPaOOTKH MHPOBO33PEHUECKUX
OpPUEHTHUPOB, YCIEUIHOTO BKJIIOYEHHS] B KU3Hb COILMYMa, MPOJOJDKEHHsI OOpa3oBaHMsI B pa3IMYHbIX
001acTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocraBnsitomiuMHu TipeiMeTa «XUMUs» SBISAIOTCA 0a30Bble Kypchl — «OpraHuyeckass XUMUsS» U
«OO01mas 1 HeopraHuveckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOIi HAyKH: cUCTEMa 3HAHUI 110 HEOPTaHWYECKOW XMMHH (C BKJIFOUEHHUEM 3HAHUH U3 00Iel XUMUN) U
opranudeckoil xumun. @opMUpOBaHUE TaHHOW CUCTEMBI 3HAHUH MPU U3yYSHHUHU MTpeaMeTa 00ecreyuBaeT
BO3MO>XHOCTh PACCMOTPEHHS BCETO MHOI000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIA
XUMUH.

CrpykTypa coaepxanusi KypcoB — «Opranudeckast XxuMus» U «OOmias 1 HeopraHuyeckass XUMHUsD)
chopmMHpoBaHa B IporpaMmMe 110 XMMUHU Ha OCHOBE CHCTEMHOTO TMO/X0/1a K U3YUYEHHUI0 y4eOHOro MaTepHasa
U 00yCIIOBJIEHa HCTOPUYECKHM OOOCHOBAHHBIM PA3BUTHEM 3HAHMH Ha OMNPENENIEHHBIX TEOPETHUYECKHUX
ypoBHsX. Tak, B Kypce OpraHM4ecKoll XMMHUH BEIIECTBA PAaCCMAaTPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUHU CTPOEHUSI OPraHMYECKHX COEIMHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMUYECKUX M AJIEKTPOHHBIX
IpeJCcTaBIeHU 0 CTpoeHuH BelecTB. CBeieHus 00 N3y4aeMbIX B Kypce BEIEeCTBax JAl0TCs B pa3BUTHH —
OT YIJIEBOJIOPOIOB JI0 CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX coeluHeHUH. B Kypce oprannueckoit XumMuu



NOJIY4aroT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs NE€pBOHAYAIbHbIE
NPECTaBICHUS O XUMHUECKOW CBSI3M, KIACCU()UKAMOHHBIX MMPU3HAKAX BEILECTB, 3aBUCKMOCTH CBOWCTB
BEILIECTB OT UX CTPOEHUS], 0 XUMHUECKON PEaKLIUU.

[Tox HOBBIM yIJIOM 3peHUs B IpeaMeTe « XUMHsD» 0a30BOT0 YPOBHS pacCMaTPUBACTCS M3YUYEHHBIN Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETHUYECKHM Marepuand U (PaKTOJOTHYECKHE CBEACHUS O
BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuveckas XUMUsD)
0o0y4aroImuMCsl MPEeOCTABISAETCd BO3MOXKHOCTh OCO3HAaTh 3HAU€HHE MEPUOJMYECKOr0 3aKOHa C
00IIETEOPETUYECKUX U METOI0JIOTUIECKUX MTO3UIHNHN, TITy0Ke MOHATh HCTOPHUECKOE U3MEHEHNE (PYHKIUI
9TOr0 3aKOHA — OT 00001IaoNIEeH 10 00BACHSIONIEH U IPOTHO3UPYOLIEH.

Enunas cucrema 3HaHM O BaXKHEMIIMX BEIIECTBAX, HX COCTABE, CTPOEHUM, CBOMCTBaX U
IPUMEHEHHH, a TaKKe O XMMHUYECKMX pEaKLUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHMs
nomnonssiercd B Kypcax 10 u 11 kimaccoB aneMeHTaMu COAEpKaHUs, UMEIOIMMU KYJIbTYpOJIOTUYECKUI U
IPUKJIAJHON XapakTep. DT 3HaAHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBSI3U XUMUU C JPYTUMHU HAyKaMH,
pPacKpbIBalOT €€ poJib B IIO3HABATEILHOW M TPAKTUYECKOM JEATEIBHOCTH 4YeNOBEeKa, CIIOCOOCTBYIOT
BOCIIUTaHMIO YBa)KEHUS K IIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU U MIPAKTUUECKUX MPUIIOKEHUH XUMUH,
MIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCSI B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax,
CBSI3aHHBIX C XMMHEH, KPUTUYECKH OCMBICIMBATh MH(DOPMALUIO U IPUMEHSATH €€ JUIs IIONOJHEHUs 3HAHUH,
pelIeHNs UHTEJUIEKTYalbHbIX M SKCIIEPUMEHTAIBHBIX MCCIIEN0BATEIbCKUX 3aJad. B 1enom coxepxanue
yueOHOro mnpeamera «XHMHUS» IAaHHOTO YPOBHS H3yY€HHMs OpPUEHTHPOBAHO Ha (opMupoBaHue Yy
00yJaromuxcss MHPOBO33PEHYECKON OCHOBBI Ui TOHUMaHUS (Quiaocopckux wuaei, Takux Kak:
MaTepHaIbHOE €MHCTBO HEOPraHMUYECKOI0 U OPraHMYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB
UX COCTaBOM M CTPOEHHMEM, ITO3HABAEMOCTb INPHUPOJIHBIX SIBJIECHUN MYyTEM S3KCIEpUMEHTa M PEIICHUs
IPOTUBOPEUYHMM MEX/1y HOBBIMU (DaKTaMU U TEOPETUUECKUMH IPEANOChUIKAMU, OCO3HAHUE POJIM XUMHHU B
pEIIeHNH PKOJOTHYECKUX MPOOIJIEM, a TakkKe MpoOIeM cOepekeHUs] SHEPTETUIECKUX PECYpPCOB, CHIPHS,
CO3J1aHUsI HOBBIX TEXHOJIOTUI U MaTepHaIoB.

B mnaHe pemeHusi 3agad BOCHUTAHHWSA, PA3BUTUS M COLMAIHM3AIMU OOYYArOIIUXCS MPUHSATHIC
OpOrpaMMOM MO XMMHUU MOJIXOABl K ONPEAETICHHUI0 COJAEPKAaHUS U IOCTPOCHMs IpeaMeTa
npeayCcMaTpuBaroT (OPMHUPOBAHNE YHUBEPCATHHBIX YUEOHBIX ICHCTBHIA, UMEIOIINX 0a30BOE 3HAUCHHE JIS
pa3IMYHBIX BUJOB JAEATEIBHOCTU: PElIeHHs HpolieM, NMOouCKa, aHaiau3a U o0paboTku MHOpMaLuwy,
HEOOXOJUMBIX JJIi HpPUOOpETEHUs OMblTa MPAKTUYECKOM U HCCIIENA0BATENbCKOW JIEATENbHOCTH,
3aHMMAIOILEN BaKHOE MECTO B IO3HAHUM XUMUHU.

B npaxTuke npenojaBaHus XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I11€r0 00pa30BaHus, TaK U Ha YPOBHE
cpeaHero oduiero oopa3zoBaHus, IPU ONPEAETICHUN COJEPKATEIbHON XapaKTePUCTUKU LeJIel U3yUeHUs
peaMeTa HalpaBiIeHUEM [IEPBOCTENIEHHON 3HAYMMOCTHU TPAaJUIIMOHHO MPU3HAETCS (OPMUPOBAHNE OCHOB
XMMHUYECKON HayKH Kak 00J1acTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUUECKON JIeSITeIbHOCTH YellOBeKa
U KaKk OJJHOTO U3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOIMYECKOM TOUKU 3pEHHS] TaKOM MOJIXOA K
OIIPEACIICHUIO LIEIeH N3YUYEHHUs ITPEIMETA SIBJISIETCS BIIOJIHE ONPABJIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMH LIEJSIMU U3Yy4€HHUs IpenMera «XUMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) siBIsIIOTCS:

e (GOpMHUpPOBAHME CHUCTEMbl XMMHUYECKHUX 3HAHMM KaK BaKHEWINEW COCTaBJISIONIEH €CTECTBEHHO-
HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIFOUEBbIE OHATHS, PyHIaMEHTaIbHbIE 3aKOHBI
U TEOpPUM XUMHUH, OCBOCHHME S3bIKA HAYKH, YCBOEHHE W NOHMMAaHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HWCTOPHEH WX pa3BUTHSI U
CTaHOBJICHUS,

e (GopMHpPOBAHKE U PA3BUTHE MPEICTABIICHNN O HAYYHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKUX
peakiuii, HeOOXOAUMBIX Ui MPUOOPETEHUS YMEHHM OPHEHTHPOBATHCS B MHpPE BEIIECTB U
XUMUYECKHX SBIICHUM, UMEIOIIUX MECTO B TIPUPOJIC, B MPAKTUIECKON M MOBCETHEBHON KU3HH;

e pa3BUTHE YMEHHUU M CIOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAOIIOJCHHEM U OOBSICHEHHEM
XUMHYECKOTO IKCTIEPUMEHTA, COOJTIOICHUEM TIPABUIT 0€30ITaCHOTO 0OpAIEHUs C BEIECTBAMH.

Hapsiny ¢ aTum, coneprkatesibHasi XapaKTepUCTUKA LIeTeH U 3a7]a4 U3yUeHHUs IPeIMETa B IporpaMMme
M0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMHU IMPUOPHUTETAMH B CHCTEME CPEIHETO
obmiero obpazoBanusi. CerofHs B MPENOJIaBaHUU XUMHUH B OOJbIIEH CTENEHU OTHAETCS MPEANOYTCHUE
MPaKTUYECKOW KOMIIOHEHTE COJIepKaHUsl OOy4YeHHWs, OPUEHTHPOBAHHOW HAa TOATOTOBKY BBIITYCKHHUKA
o0mieo0pa3oBaTebHOM OpraHMW3alliy, BIAJACIOIIET0 HE HA0OpOM 3HaHWK, a (QYHKIHOHAIHHOU



IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSMHU AKTMBHOTO IOJIyY€HHs] 3HaHUH M NPUMEHEHUs HX B
peanbHON )KU3HU JJIS PEIICHUS TPAKTHUECKUX 3aj1ad.

B cBsi3u ¢ 3TUM npu u3yueHUH npeamera « XUMHUsS» TOMUHUPYIOLIEe 3HaYeHHe IPUOOPETaroT Takue
LeNU 1 3a]1a4H, KaK:

ajanTtanys OOydyarolmMXCsl K YCIOBHMSM JUHAMHUYHO Ppa3BUBAIOLIErocs MUpa, (OpMHpPOBaHUE
MHTEJUIEKTyallbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K  camMo0Opa3oBaHUIO,  COTPYJHHYECTBY,
CaMOCTOSITEJIbHOMY IIPUHATHIO TPAMOTHBIX PEILIEHUH B KOHKPETHBIX )KU3HEHHbBIX CUTYAlLUsAX, CBI3aHHBIX C
BEIIECTBAMH U MX IIPUMEHEHUEM;

dopMmupoBaHue y OOYyYarOLIMXCS KIHOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIUM), HUMEIOIUX
YHHMBEpCAJIbHOE 3HAUCHHE JJISI PA3IMYHBIX BUOB JEATEIBHOCTHU: PEIICHUs MMPo0JieM, MOUCKA, aHAIu3a U
00paboTkH MHPOpPMALUHU, HEOOXOAUMBIX ISl IPUOOPETEHUs OIbITAa AEATEJBHOCTH, KOTOpas 3aHUMAaeT
BRXHOE MECTO B TO3HAHWU XHMHH, a TAKXKE JUIS OLEHKU C TO3ULUI HKOJOTHYECKON Oe301acHOCTH
XapakTepa BIUSHUS BEIECTB U XUMUYECKUX ITPOLECCOB HA OPraHU3M YEJIOBEKA U MPUPOIHYIO CPeNy;

pa3sBUTHE TI03HABATENIHBIX HMHTEPECOB, HHTEIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yyaroIuXxcs: CIIOCOOHOCTH CaMOCTOSITENIbHO IPUOOpETaTh HOBbIE 3HAHUSA 110 XMMUU B COOTBETCTBHHM C
KU3HECHHBIMH TOTPEOHOCTSIMHU, UCTIOIH30BATH COBPEMEHHbBIE MHPOPMALIMOHHBIE TEXHOJIOTHH JIJIsl TOUCKA
U aHaIM3a y4eOHOH U Hay4YHO-TIOMYJISIPHOW HHPOPMALMU XUMHUECKOTO COAEPKAHHUS;

dopMupoBaHHE W pPa3BUTHE Yy OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBINUICHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, AaKKYPAaTHOCTH, KOTOPble OCOOEHHO HEOOXOIMMBI, B YACTHOCTH, IPHU
TUTAaHUPOBAHHUHU U TPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIUTaHHE Yy oOOyuaromuxcs yOexJIEHHOCTH B I'yMaHMCTHYECKOM HANpaBICHHOCTU XUMHUH, €€
BRXHOH pPOJIM B pEIICHUH TIO00ATBHBIX MPOOIEM PAalMOHAIBHOTO MPHUPOIONOIB30BAHUS, MOTIOIHEHHS
SHEPreTUYECKUX PECypcoB M COXPAHEHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOO0XOAUMOCTH
OepeKHOT0 OTHOIICHHS K IPUPOAE M CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHS OIBITA MCIIOIb30BAHMS
IOJYYEHHBIX 3HAHUHU I MPHUHATUS TPAMOTHBIX PELIEHUH B CUTyalMsX, CBS3aHHBIX C XUMHUYECKUMHU
SIBTICHUSIMU.

B yueOHOM mutane cpenHero obuiero oOpa3oBaHus npeaMeT «XuMus» 0a30BOro YPOBHS BXOAUT B
cocTaB IpeMeTHOM 06sacTi «EcTecTBeHHO-HAYYHBIE TIPEMETHD.

OOwiee 4nciIo yacoB, OTBEIEHHBIX JJIS M3YYEHUS XMMMHU, Ha 0a30BOM YPOBHE CPEIHEro OO0ILero
oOpa3oBanusi, coctasisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hezpemno), B 11 knacce — 34 yaca (1 gac
B HEJIEIIIO).



COJEPKAHUE OBYYEHUA

10 KUIACC
OPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHUYeCKOH XUMHUHU

[IpenmMeTr  OpraHMyecKkoil  XHUMHHU: e¢  BO3HMKHOBEHHME,  pa3BUTHE U  3HAYCHHUE
B TIOJIyYCHUU HOBBIX BEHIECTB W MaTepHalioB. Teopus CTPOCHHUS OPraHUYECKUX COCIUHEHUU A.
M. bytnepoBa, €€ ocHOoBHbIE MOn0XkeHUS. CTPYKTYpHBIE (OPMYJIBI OPraHMYECKUX BelecTB. ['oMoorus,
n30Mepus. XUMHUUECKas CBS3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBienne o KiacCU(PUKAUMU OpraHUYECKUX BellecTB. HoMmeHKIaTypa OpraHMuecKux
COCIMHEHUN (cucTeMaThyeckas)) ¥ TpUBHAIbHBIE HAa3BaHUS BAXKHEHIIMX MPEACTaBUTENCH KJIacCOB
OpPraHMYECKUX BEIIECTB.

DKCTIepUMEHTAIBHBIE METOIbl M3YUCHHSI BEIIECTB U UX MPEBPAIICHUN : O3HAKOMIICHHE ¢ 00pa3aMu
OpPraHMYECKUX BEIECTB U MaTepraIaMH Ha UX OCHOBE, MOJICIMPOBAaHUE MOJIEKYJI OPraHUYECKHUX BEIIECTB,
HAOJIIOZICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPANICHUIO OPraHUYECKUX BEIIECTB MPHU
HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHI psii. MeTaH U 3TaH — MPOCTEUIINE MPEICTABUTEIH
QIKaHOB: (PM3MUYECKUE U XUMUYECKHE CBOMCTBA (PEAKIIUU 3aMEIIICHUS U TOPSHHS ), HAXOXKICHHE B IPUPOJIC,
MOJy4YeHue U PUMEHEHHE.

AJIKeHBI: COCTaB M CTPOCHUE, TOMOJOTHYECKUM psA. DTWIEH W TMPONUJIEH — MPOCTEUIIne
IOPE/CTaBUTENId  allKeHOB: (u3MYeckne ¥  XHMMHUYECKHE CBOICTBa (peakuuud TUAPUPOBAHUSA,
raJIOreHUPOBAHUS, TUIpATAIIUU, OKUCIICHUS M TIOJIMMEPHU3ALIUHN ), TIOJTyYCHHE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHne, BaXHEHITUE XUMHYECKUE CBOMCTBA
(peakus mosimMepusaium). [logyueHrne CHHTETUYECKOTO KayuyKa U Pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psiA. AIETUIIEH — MPOCTEHIIHA
NPEJICTAaBUTENIb AIKHHOB. COCTaB, CTPOCHHE, (QU3NYSCKUE W XUMHUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TATIOTEHUPOBAHMS, TUApATALIMN, TOPEHHUS] ), TOTyYEHUE U IPUMEHEHUE.

Apenbl. beHson: cocraB, cTpoeHHe, (U3MYECKHE U XHMHUYECKHE CBOWCTBAa (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTYUYEHHUE U IPUMEHEHHE. 101y01: cocmas, cmpoeHue, usuieckue u
Xumuyeckue — ceoucmea  (peakyuu  2aN02EHUPOBAHUS U HUMPOBAHUS), nonyuenue U
npumeneHnue. TOKCUYHOCTb apeHOB. ['eHeTHuecKas CBsA3b MEXKAY YIiIe€BOAOPOAAMH, MPUHAIIEKAIIUMH K
pa3IUYHBIM KJIaccam.

[TpupoaHble HICTOYHUKH YTIeBOAOPOAOB. [Iprpoanblii ra3 u nomyTHbie HeQTsHBIE Ta3bl. HedTh 1 €€
npoucxoxaeHre. CrnocoObl nepepadoTku HEPTHU: NMEPErOHKA, KPEKUHT (TEPMUUECKUN, KaTATUTUYECKHUI),
nupoiu3. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITy. KameHHBIN
YTOJIb ¥ TIPOJYKTHI €T0 MepepaboTKH.

DKCTepUMEHTAIbHBIE METObl M3YYCHHSI BEIIECTB U UX MPEBPAIICHUI: O3HAKOMJICHHE ¢ 00pa3liaMu
MJacTMacc, KaydyykoB H pe3uHbl, koiekuuu «HepTs» u  «Yroib», MOIEIMPOBAHUE MOJICKYJ
YTJIEBOJIOPOAOB M TaJOre€HONPOU3BOIHBIX, MPOBEICHUE IPAKTHUECKON PalOThI: MONyYeHHE JTUJICHA U
W3Y4YEHUE €ro CBOMCTB.

PacuérHble 3a1auu.

Brruucienuss mo ypaBHEHHIO XWMHUYECKOW peakinuu (Macchl, 00b€Ma, KOJIMYECTBA HCXOJIHOTO
BEIIECTBA WJIM MPOJYKTa PEAKIMH IO M3BECTHBIM Macce, 00BEMY, KOTUYECTBY OJHOTO U3 HMCXOIHBIX
BEIIECTB WJIU TIPOTYKTOB PEAKIINHN).

Kuciaopoacoaep:kamme oprannyeckue coelMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHON W ATAHOJ: CTPOCHUE, (PU3UUYECKHE U XUMUUYECKUE
CBOMCTBAa (p€akuu C aKTUBHBIMU METaJJIaMH, TaJOr€HOBOJAOPOJIaMU, TOPEHHUE), MNPUMEHEHUE.
Bonopoausie cBsizu Mexay MOJIEKYJIaMH CIIUPTOB. [leficTBHE MeTaHOoJIa M A TaHOJIa Ha OPTaHU3M YeJIOBEKaA.

MHOroaTOMHBIE CIUPTHL. DTUICHIIMKONb U TIUIEPUH: CTpOeHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOJICHCTBHE CO IIEIOYHBIMM META/VIaMH, KAa4ECTBEHHAsl PEaKius Ha MHOTOATOMHBIE
crupThl). JleiicTBUe HA OpraHu3M uenoBeka. [[puMeHeHne TuieprHa U ATHICHTTUKOJS.




®DeHoJI: CTPOCHHE MOJEKYbl, (U3UYECKHE M XHMHUUYECKHE CBOWCTBA. TOKCHMYHOCTH (eHoa.
[Ipumenenue peHomna.

Anpaeruaibl U kemoHvl. PopMaNbIerul, aueTalbJIerua: CTpoeHHe, (PU3MYEeCKHe U XUMHUYECKHe
CBOWCTBA (PEAaKIIMK OKHCIICHUS U BOCCTAHOBIJICHUS, KAYECTBEHHBIC PEAKLIUH ), TIOTYYCHUE U IPUMEHEHHE.

OaHOOCHOBHBIE TIpeIebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHASI M YKCYCHAsl KUCJIOTBI: CTPOCHHUE,
¢u3nueckue U XMMUYECKHUE CBOWMCTBA (CBOICTBA, 0OIIME /Ui KJlacca KHUCIIOT, peaklus dTepu(uKanun),
noJjryuyeHue u npumMeHenue. CTeapuHoOBasi U OJIEMHOBAs KUCIOTHI KaK IPEICTAaBUTEIIN BBICIIUX KapOOHOBBIX
KUCIIOT. MblJIa KaK COJIM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CrnosxHble 3(pUpbl KaKk MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 ciokHbIX 3¢upoB. Kupbl.
I'maponus xupos. [IpuMeHnenne kupoB. bruosoruueckas posb KUPOB.

VYrneBoabl: cOCTaB, KiacCH(UKalUs YIJIEBOJAOB (MOHO-, IW- WU Tojucaxapuibl). [mroko3a —
NPOCTEUIINKA MOHOCAaXapH1: 0COOEHHOCTH CTPOCHHS MOJEKYJbl, (H3MUECKUE U XUMHUYECKHE CBOHCTBA
(B3aumoperictBue ¢ runpokcugom menu(ll), oxuciaeHue amMMmuadHbIM pacTBOpoM okcuua cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bI), HAXOXKACHUE B NPHUPOJE, IPUMEHEHHE, OMOIOTUYECKas pOIb.
®orocunre3. pykTo3a Kak U30Mep TITHOKO3bI.

Kpaxman u nesmioiios3a kak npupoaHble noaumepsl. CTpoeHue kpaxmaia U HeJuTo103bl. Puznueckue
U XMMUYECKHE CBOMCTBA Kpaxmaia (TUAPOIIN3, KaueCTBEHHAs PEaKILIUs C HOJIOM).

OKCepUMEHTAIbHBIE METObl M3YUYECHHUSI BEIIECTB U UX MPEBPAIlEHUI: TPOBEICHUE, HAOIIOACHHUE U
OMKCAaHUE JIEMOHCTPAIMOHHBIX OIbBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIC PEAKIIMH OJHOATOMHBIX
cnupTtoB (okuciaeHue 3tanona okcuaoM Meau(Il)), MHOroaToMHbIX CIMPTOB (B3aUMOJICHCTBUE TIIMLIEPHHA
¢ ruapokcuaoM menu(Il)), ampaernmoB (OKHCICHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugaom meau(ll), B3ammoneiicTBue Kpaxmaiga C HOJOM), MPOBEACHUE MPAKTHYECKOW pabOoTHI:
CBOICTBa pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérneble 3a1aum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOJIHOTO
BEIIECTBA WJIM IPOJYKTa PEAKIMH IO HU3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB WU MPOJAYKTOB PEAKIIHH).

A3oTcozepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(OTEpHbIE OpraHuecKrue coeAMHeHns. Pu3nyeckue 1 XUMHUYeCKHe CBOWCTBA
aMUHOKUCJIOT (Ha IpUMepe MNMIKMHA). bruonornyeckoe 3HaueHUe aMUHOKUCHOT. [lenTuibl.

benku xak mpupoJHbIE BBICOKOMOJIEKYJISIpHbIE coennHeHus. [lepBuyHasi, BTOpUYHasi U TpeTHYHas
CTpyKTypa 0enkoB. XUMHUYECKHE CBOMCTBA OEIKOB: TUAPOJIN3, JEHATYpallns, KAUeCTBEHHbIE PEaKIMU Ha
OemnKu.

OKCepUMEHTAIbHbIE METOJIbl M3YYEHHsI BEIIECTB U WX MpeBpalleHUui: HaOII0JeHHEe U ONMMCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypalusl OEJIKOB IIPU HArPEeBAHUH, LIBETHbIE PEaKIIUU OEJIKOB.

BbicokomoiiekysipHbIe COeJUHEHUS

OCHOBHBIE TOHATHUSI XUMHUH BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUI: MOHOMED, TIOJIUMED, CTPYKTYpPHOE
3B€HO, CTENEHb MOJIMMEPHU3ALUU, CPEeAHssl MoyeKyaspHas Macca. OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEJUHEHNH — NOJIMMEpH3alts U MOJIUKOH/IEH AU

OKCepUMEHTAIbHbIE METOIbl M3YUYEHHSI BEIIECTB U UX MPEBPAIlIEHU: 03HAKOMJIEHHE ¢ 00pa3liaMu
HPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAydyKOB.

MeXnpeAMETHBIE CBSI3H.

Peanuzanus MeXnpeAMETHBIX CBA3eM NpHM U3yuyeHHMM opraHmdeckoil xummm B 10 Kiacce
OCYIIECTBIISIETCSl Yepe3 HCIOJb30BaHHE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TMOHATHH,
SIBIISIFOLMXCS] CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyUHOT'O [IUKJIA.

OO61re ecTecTBEHHO-HAyUHbIe IOHATHUS: IBJICHUE, HAYYHbIN (DAaKT, THUIIOTE3a, 3aKOH, TEOPHUs, AaHATIU3,
CHHTE3, KJaccu(puKaIus, NepuonIHOCTb, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJICTUPOBAHHE.

®usnka: marepusi, DHEpPrusi, macca, aToOM, 3JEKTPOH, MOJIEKYyJa, SHEPreTHUECKU YpOBEHb,
BEIIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSHHE BEIIECTBa, (PU3MUECKUE BEIWYMHBI U EAMHUIBI HX
U3MEpEHUS.

Buosnorus: knerka, opranusm, ouocdepa, 0OMeH BelecTB B Opranu3mMe, HoToCUHTE3, OHOIOTHYECKU
aKTHBHBIC BelIecTBa (OCIKU, YTIIEBOIbI, KUPHI, (DEPMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus:: NHILEBbIE NPOAYKTHI, OCHOBBI DPALMOHAIBHOTO MUTAHMS, MOIOIIHUE CPEJICTBa,
JIeKapCTBEHHbIE M KOCMETUYECKHE MpenapaThl, MaTepHalibl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.




11 KUIIACC
ObILIASA U HEOPTAHUYECKAS XUMMUAA

Teoperuuyeckne 0CHOBbI XUMHH

XuMudeckuit 3meMeHT. AToM. Sapo aroma, M30TOMBL. DJNEKTPOHHAS 000J0YKa. DHEPreTHUYCCKHE
YPOBHH, IOJYPOBHU. ATOMHBIC OPOUTAIIH, S-, P-, 0- aemMeHThI. OCOOCHHOCTH pacipe/IeICHHUs FIEKTPOHOB
10 OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PHUTYpaIHsi aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux siaeMeHToB [[. WM. Menpaeneena.
CBs13p nepuoanueckoro 3akoHa u Ilepuoauueckoit cucreMsl xumuueckux anemenTos JI. . Menneneesa c
COBPEMEHHOI TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMUUYECKHUX 3JIEMEHTOB
1 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEHIECTB IO TPYIIIAM U IepuoiaM. 3HaUYCHUE TIEPUOHIECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BeliecTBa. XUMUYECKasi CBA3b. Bubl XUMHUECKOU CBsA3M (KOBaJEHTHAs HEMOJSIpHAs U
NoJIsIpHasi, MOHHAs, MeTaulnueckas). MexaHu3mbl 00pa3oBaHHUs KOBAJICHTHON XUMHYECKOH CBS3H
(0OMEHHBI W JOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BaleHTHOCTB. DJIEKTPOOTPUIATEIHLHOCTD.
Crenenb okucneHus. MIoHbl: KATHOHBI M AHUOHBI.

BemiectBa MOJEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHMS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTATMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAINIMUECKON PEIIETKY.

ITonsTne o nucnepcHbIx cucteMax. ICTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBas 10151 BEIIECTBA
B pacTBOpE.

Knaccugukanuss HeopraHmdeckux coeauHeHWd. HoMeHKIaTypa HEOpraHMYeCKHX BEIIECTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, NPUHAAJICKAIIUX K PA3ITMUYHBIM KIIACCaM.

Xumnueckast peakuus. Knaccudukanus XMMHYECKUX pEakIiii B HEOPraHMUECKOW M OpraHHYECKOU
XUMUHU. 3aKOH COXPaHEHHS MACChl BEIIECTB, 3aKOH COXPAHEHHUSI U IPEBPALCHUS SHEPTUH [TPU XUMUYECKHUX
peaKuusx.

CkopocThb peakiuu, e€ 3aBUCUMOCTb OT pa3inuyHbIX (hakTopoB. OOpaTuMble peakiuu. XuMHUIEeCKOe
paBHOBecue. DaKTOPHI, BIUSAIONIME HA COCTOSTHUE XUMUYECKOro paBHoBecHs. [Ipunuun Jle [larensbe.

OnekTponauTnueckas nuccounanus. CuiibHble U cinalbie 37eKTpoiauTsl. Cpeaa BOIHBIX PacTBOPOB
BEILIECTB: KUCJas, HEUTpaJIbHAs, IIEIOYHAS.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEPUMEHTATbHBIC METOJIbl M3YUYEHHUs BEIIECTB W WX MPEBPAIICHHUM: JEMOHCTpAIUs TaOIHI]
«lleprognueckas cucreMa xumuueckux osnemeHToB [[. . MenneneeBa», wu3ydeHue Mojenen
KPUCTAJUTHYECKUX PELETOK, HaOroIeHNE
U ONHUCAHHE JEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMBITOB (pa3lokKeHHE MEepOKCHIa BOAOpOAa B
MPUCYTCTBUU KaTaau3aTopa, OIMPEIEICHUE Cpelbl PAaCTBOPOB BEHIECTB C IMOMOIIBI) YHHUBEPCAIBHOTO
WHAWKATOpa, PEaKIMd HOHHOTO OOMEHa), MPOBEJCHHE MPAKTHUUECKON paboThl «BiusHUE pazmTudHBIX
($haKTOpPOB HA CKOPOCTh XUMUYECKON PEAKITUN.

Pacuérnble 3a1a4u.

Pacuérel mo ypaBHEHUAM XUMUYECKUX PEAKIIUA, B TOM YHCIIE TEPMOXUMHUECKUE PACUETHI, PACUETHI
C UCIOJIb30BAHUEM ITOHATHUS «MACCOBAasi JOJIsl BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. [lonoxkenune HemetammoB B llepuonnueckoil cucreMe XMMHYECKUX 3JIEMEHTOB /JI.
U. MenneneeBa U 0COOEHHOCTU CTpOE€HMsI aTOMOB. Du3Mueckre CBOWCTBA HEMETAJUIOB. AJIIOTPOIHUS
HEMETAIIOB (Ha mpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XWMHYECKUE CBOWCTBA BAKHEUITMX HEMETa/UTOB (TaJlOTEHOB, cephl, a3oTta, Gocdopa, yriaepona u
KPEMHUS) U UX COSAMHEHUN (OKCHJIOB, KUCIOPOACOACPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHUI).

[IpruMmeHeHne BaXXKHEUIIINX HEMETAVIOB U UX COCIMHEHUN.

Meramibl. Ilonoxxenue MerawuioB B IlepuoauMueckoil cucreMe XUMUYECKUX dJIeMEHTOB /[l
N. MenpaeneeBa. OCOOEHHOCTH CTPOCHUS DJIEKTPOHHBIX 000109eK aTOMOB MeTayoB. O0mne pusndeckne
cBoicTBa MeTa/ioB. CrulaBbl METAJIIOB. DNEKTPOXUMUUYECKHUH psiJl HANIPSHKEHUH METaJJIOB.

XUMHUYECKUE CBOWCTBA BAKHEUIITNX METAJUIOB (HATPUM, KU, KAJIbIIWA, MAarHUM, aTFOMUHUAM, ITTHK,
XPOM, KEJe30, MEJIb) U UX COCTUHEHUN.

O61ue criocoObl Moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIIEPUMEHTAIbHbIE METOJbl M3YYEHHs] BEIIECTB W WX MPEBPALIEHUN: HM3y4YEHHE KOJIIEKIIMU
«MeTaymel U CIUIaBbl», 00pA3IOB HEMETAJUIOB, PEIICHHUE IKCIIEPUMEHTANBHBIX 3aj]lad, HAONIOJCHUE U




ONHCaHKUE JIEMOHCTPAL[MOHHBIX M JIAOOPAaTOPHBIX ONBITOB (B3aMMOJAEHCTBHE THMAPOKCHIA ATIOMUHMS C
pacTBOpaMu KUCIIOT U LIEN0YeH, KAaUECTBEHHBIE PEAKIIMM HAa KAaTHOHBI METAJLIOB).

PacuérHblc 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMA Ta30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce WU
00BbEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMM BELIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTOB PEAKLUH, ECIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMHus H )KU3Hb

Posib xuMum B 00ecrieYeHNH IKOJIOTHUECKOM, SJHEPTeTUYECKON M MUIIEBON 0€301MacHOCTH, Pa3BUTHU
MeauIMHbL. [[oHATHE 0 HAyYHBIX METOAAX IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLUH.

[IpencraBiaenus 00 OOMMX HAYYHBIX NPUHIMIAX T[POMBIIUIEHHOTO TMOJYYEHHUS BaXKHEUIIHX
BELICCTB.

UYenoBek B MHpE BEIIECTB W MaTEpUAOB: BAKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKLIMOHHBIE ~MaTepHallbl, KpacKd, CTEKJIO, KepaMmMHMKa, MaTepuanabl I DJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAJIbHBIEC YI00PEHUSI.

XUMHS U 3I0pOBbE 4YEJIOBEKAa: IIPABWJIA HCIIOJIb30BAaHUS JICKAPCTBEHHBIX IIPENapaToB, MpaBUIla
0e30MacHOro HCII0JIb30BAHHUS IIpernapaToB OBITOBOIA XUMHH
B IIOBCEIHEBHOM JKH3HH.

MenpeamMeTHbIe CBSI3H.

Peanu3zanus MeXIpeIMeTHBIX CBsI3el Mpu U3yyeHun ol1ield u Heopranuyeckoi xuMmuu B 11 kiacce
OCYIIECTBJISIETCSl YEpEe3 HCIOJB30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX IMOHSATHM, TaK W IMOHATHH,
ABJIAIOIUXCS] CHCTEMHBIMH U1 OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTeCTBEHHO-HAyUYHbIE MOHATUS: HAyUHbIN (akT, TMIIOTE3a, 3aKOH, TEOPUS, aHAIIU3, CUHTE3,
KJaccu(uKalus, NepuoAnIHOCTb, HaOII0IEHUE, IKCIIEPUMEHT, MOACIUPOBAHNUE, U3MEPEHHE, SIBIICHUE.

®usuka: MaTepus, DSHEprus, macca, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOI,
PaJlMOaKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHbB, BEILIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHUE
BEIIECTBA, (PU3MUYECKUE BETMUUHBI M €MHUIIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: knerka, opranusm, sKkocuctema, ouochepa, Makpo- 1 MUKpO3JIEMEHThI, BUTAMHHBI, 0OMEH
BEILECTB B OPTaHU3ME.

['eorpadus: MuHepaiibl, FOPHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorus:: XUMHYECKasl MPOMBIIJIEHHOCTh, METaJUIyprusi, IPOU3BOJICTBO CTPOUTEIbHBIX
MaTepHaJIoB, CEIbCKOXO3SHCTBEHHOE MPOM3BOJICTBO, MHUIIEBAs MPOMBIIIICHHOCTb, (apMalleBTHYecKas
IPOMBIIIIEHHOCTh, MPOM3BOACTBO KOCMETHYECKHX IpEenapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, NIEKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.




IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJIJHET'O OBILIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOYYAIOIIMMHCS MPOTPaMM
cpemHero ooOmero o0pa3oBaHUS (JIMYHOCTHBIM, METanmpeIMETHBIM M MpeaMeTHbiM). HaydHo-
METOJUYECKOW OCHOBOHM ISl pa3pabOTKU IUIAHUPYEMBIX PE3yJbTAaTOB OCBOCHHUS MPOrPaMM CpPETHEro
o011ero 00pa3oBaHus SBIISETCS CUCTEMHO-EATEIbHOCTHBIN MOIXO/T.

B cooTBeTcTBUM € CHCTEMHO-JESATEILHOCTHBIM MOJXO0JIOM B CTPYKTYpE JTUYHOCTHBIX PE3YJIbTaTOB
OCBOGHHUSI TIpeaMeTa «XHMHs» HAa yPOBHE CpEIHEro o0miero o0pa3oBaHUsS BBIICICHBI CIICTYIOIINE
COCTaBJISIOLIHE:

OCO3HAHHE OOYYaIOMIMMHCS POCCHICKOW TPaKTAHCKOH HWICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIEICHHIO;

HAJIMYUE MOTUBAILIMU K 00y4EHUIO;

[eJICHAIIPABJICHHOE Pa3BUTUE BHYTPEHHUX YOCKICHUI JTMYHOCTH Ha OCHOBE KJIIOUEBBIX [IEHHOCTEH
Y UCTOPUUYECKHUX TPaJUIIMi 0a30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH 00Y4alOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH JI€ATEIHLHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, MPUCYIIIMMH IIEJIOCTHON CHCTEME XUMHUUYECKOT0 00pa30oBaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHMYECKON KYJIbTYpPbl M CIIOCOOHOCTU CTaBUTh LIETH U CTPOUTH
YKU3HEHHBIC TJIAHBI.

JIm4HOCTHBIE pPE3yJbTAThl OCBOCHHS MpeAaMeTa «XHUMHs» IOCTUTAIOTCS B €IWHCTBE Y4YeOHOU H
BOCITUTATEIBLHON JEATEIbHOCTH B COOTBETCTBUU C T'YMAHHUCTHYECKUMH, COLMOKYJIBTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH W HJ€ajJaMH POCCUHCKOTO TpakJaHCKOTO OOIIecTBa, MPUHATHIMU B
o01IecTBe HOPMaMH M TMPaBWIAMH TOBEACHMS, CIOCOOCTBYIOIIMMHU IMpOIeccaM CaMOIO3HAHMUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYaIOIINXCS.

JlugHOCTHBIE pPE3yJIbTaThl OCBOCHHUS MpeAMETa «XUMH» OTPaKaloT CHOPMUPOBAHHOCTH OIIBITA
MO3HABATEJILHON U MPAKTUYECKOUN NEATEIbHOCTH O0YyYaroluXcs M0 peaau3allii IPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHMSA:

OCO3HAHUs 00YUYaAIOIIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MIPEICTABJICHHS O COIMATIBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH JESATEIbHOCTH MPHU CO3AaHUN YUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX M MO3HABATEIBHBIX 33/1a4, BBIMOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBl OPYTHX IMPHU
aHaJIM3€ Pa3IMYHBIX BUJIOB YUEOHOU €SI TEIIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€UECTBEHHOU XUMUU;

YBOXEHHSI K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUU U TPAKTHUUECKOTO MPUMEHEHUS XHUMHH,
OCO3HAHUs TOTO, YTO JIOCTHKEHUS HAYKH €CTh PE3yJIbTAaT JJIUTEIbHBIX HAOIIOJIEHUM, KPOTOTIMBBIX
SKCHEPUMEHTAIBHBIX OUCKOB, OCTOSSHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABATEIHbHBIX MOTHMBOB B TMOJYYEHHUU U TOCIEAYIOIIEM aHaIW3€ WHPOPMAIUUA O
MEPEIOBbIX TOCTUKEHUSAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOT'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIICHUBATH CUTYyalluH, CBSI3aHHBIE C  XUMUYECKUMH  SIBIICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE TIOBEICHHUE U MMOCTYIKH CBOMX TOBAPHUIICH C MO3UIIMI HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) hpopMHPOBAHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS [IEHHOCTEH 3I0pOBOTO M 0€30MacHOro 00pasa KU3HHU, HEOOXOUMMOCTH OTBETCTBEHHOTO
OTHOIIEHHUS K COOCTBEHHOMY (DPM3UYECKOMY U NMICUXUIECKOMY 3710POBBIO;

coOIOZICHHs TIPaBUI OE30MAacCHOTO OOpallleHusl ¢ BEIIECTBAaMHU B OBITY, TTOBCETHEBHOM JKU3HHU U B
TPYAOBOM AEATEIbHOCTH;



IOHUMAaHMs LEHHOCTU NpaBWJI MHIMBUAYAIBHOTO M KOJJIEKTUBHOIO O€30MacHOrO IOBEICHUS B
CUTYalLUsIX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHMsI MOCIIEACTBUN U HENPUATHS BPEAHBIX IPUBBIUEK (YIIOTPEOICHUS aIKOroJIsl, HAPKOTUKOB,
KypEHHUs);

5) TPy10BOIr0 BOCIIMTAHMS

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKON NEATEIIbHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYIMX BUJAX JEATCIBHOCTH;

YCTAaHOBKM Ha aKTMBHOE yYacCTHE B PELIEHUM NPAKTUYECKUX 3a/1a4 COLUAIbHON HAIPaBJIEHHOCTH (B
paMKax CBOEro Kjacca, LIIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO MpodeccHil pazauyHOro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBa)XXEHHUS K TPYly, JIOJSIM TPyJla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAMBHMIYaJdbHOH TpaeKTOpUM oOOpa3oBaHus, Oymylien
npodeccun M peanu3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHM K XMMMHU, MHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS:

9KOJIOTUYECKH 11eJ1eCO00PAa3HOr0 OTHOLIEHUS K IPUPO/IE, KAK MICTOUHUKY CYLIECTBOBAHMSI XKU3HHU Ha
3emie;

HOHUMAaHMsI TI100aIbHOI0 XapaKTepa SKOJIOTHYECKUX TPOOIIeM, BIUSHUS SKOHOMUYECKHUX ITPOLIECCOB
Ha COCTOSIHME MPUPOIHON U COLUAIIBHOM CPEJIbI;

OCO3HaHMsSI HEOOXOJUMOCTHM MCIIOJIb30BAaHMUS JIOCTMKEHUH XMMHU JUId pEIIEeHUs BOIPOCOB
PaLMOHATILHOTO MTPUPO/I0IIOIB30BaHUS;

AKTUBHOI'O HENPUATUS JEHUCTBUM, NMPUHOCALIMX BPEI OKPY)KAIOIIEH NPUPOJHOU Cpele, yMEHHs
IPOTHO3UPOBATh HEOJIATONPUSATHBIE JKOJOTHMUYECKUE TIOCIEACTBUS MPEIIPUHUMAEMBIX JCUCTBUU |
IIPEeI0TBpallaTh UX;

HaJIMYUS PAa3BUTOIO SKOJIOIMUYECKOIO MBIIUIEHUS, SKOJIOIMUECKON KyJIbTYpPbl, OIbITA 1E€ATEIbHOCTH
JKOJIOTMYECKOM  HAIlPaBJIIEHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCSA MMH B  II03HABAaTEJBHOM,
KOMMYHHMKATUBHOW U COLIMAJIbHOM IPAKTHKE, CIOCOOHOCTU U YMEHHUS aKTUBHO IPOTUBOCTOSATH UJ1€0JIOTUN
xeMooouw;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU
1 O0IIECTBEHHOH MPAKTUKH;

MOHUMaHMs celU(UKY XUMUHU KaK HayKd, OCO3HaHUs €€ poiu B (HOpMUPOBAHUM PALUOHATIBHOTO
HAyYHOT'O MBIIIIEHUS, CO3JaHUH LIEJIOCTHOTO MPEACTABIEHUS 00 OKPY)KAIOIEM MHUpPE KaK O €IMHCTBE
OPUPOJBl M YEJOBEKa, B TMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUH MPOoOJIeM COXpaHEHMs
IPUPOJIHOTO PAaBHOBECHS;

yOexEHHOCTH B 0CO0OM 3HAUMMOCTH XUMHHM JUIi COBPEMEHHOM NMBMJIM3alMU: B €€
TYMaHHUCTUYECKOW HAIpPaBJIEHHOCTU M BaKHOM pOJIM B CO3JJaHUU HOBOM 0a3bl MaTepHallbHOM KYJbTYpHI,
pelIeHNH TJI00aIbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUS YEIOBEUECTBA — CHIPHEBOW, IHEPTETHUECKOM,
MUIIEBON U 3KOJOTMYEeCKOW 0€30IacHOCTH, B Pa3BUTUU MEIUIMHBI, 00E€CIIEYEHUH YCIOBUH YCIEIIHOTO
TPYZAa U 3KOJOTHYECKH KOM(POPTHOM KU3HU KaXKJI0r0 YjieHa 00I1eCTBa;

€CTECTBEHHO-HAYyYHOW I'pPaMOTHOCTH: MOHUMaHUs CYIIIHOCTH METOJ/I0OB MO3HAHMsI, UCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHUS JUIs aHaiu3a U OObSACHEHHS
SBJICHUN OKPY’KAIOIIEr0 MUPAa U MPOUCXOASAIINX B HEM H3MEHEHUH, YMEHHUs JellaTb 0OOCHOBAaHHBIE
3aKJIFOYEHHs] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LENbIO MOJYYEHHUS JTOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BATh XMMUYECKHE 3HAHUS /s pelieHus npobieM B
pEeaIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENpPEpbIBHOMY OOpa3oBaHHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJYYEHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHH C )KU3HEHHBIMHU IMOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TPy/1a B Pa3IMUHBIX chepax MpopeccCuOHANbHON AeITeIbHOCTH.



METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ysIbTaThl OCBOSHHS yd4eOHOTO mpeamera «XWMHsS» Ha YpPOBHE CPEIHETO
0011ero 00pa3oBaHUs BKITFOYAOT:

3HAYMMbIe  JUIS  (OPMHPOBAaHUSI  MHUPOBO33PEHUS  OOYYAIOIIUXCS  MEXIUCIHUILUTUHAPHBIC
(MeXmpenMeTHbIE) OOIIeHAayYHbIe TMOHITHSA, OTPAXKAIOUIUE IEJIOCTHOCTh HAYYHOH KapTHHBI MHUpA H
cnenn(rKy METOJIOB IMO3HAHMUS, MCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, YHEPTHs,
SIBJICHUE, TIPOIECC, CHUCTeMa, HAy4YHBIH (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCCIIeIOBaHKe, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCaJlbHbIe yueOHble JEHCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC, PETYJISTHBHBIE),
obecrieunBaromue (HopMUpOBaHHE (YHKIMOHATIHHONH T'PAaMOTHOCTH W  COIMAJIBHOH KOMIICTCHIUH
00yyJarouxcs;

CIOCOOHOCTH 00YYAIOIINXCS HCITOJIb30BAaTh OCBOCHHBIE MEXK TUCIIMILTHHAPHBIC, MUPOBO33PEHYCCKHE
3HAHMS U YHUBEpCAJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATENIbHOM U COLIMAILHOM MTPaKTUKE.

MertanpeqMeTHbie  pe3ysbTaThl  OTPAKAKOT  OBIAJCHUE  YHUBEPCAIbHBIMH  YYCOHBIMHU
IMMO3HAaBaTCJIbHBIMH, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA I[eﬁCTBPIHMH.

OBnaueHne YHUBEPCAJIbHBIMHA y‘lGﬁHbIMI/I NMo3HaBaTeJIbHBIMU HeﬁCTBHHMH:

1) 6a30Bble JJOrnYecKue AeHcTBUS:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaJIM3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

OTpPENEIATh LETU JCATEIBHOCTH, 3a/iaBasi MapaMeTpbl U KPUTEPUU HX JOCTHIKEHHUS, COOTHOCHUTH
PE3YJIbTATBI ACATCIBHOCTH C ITIOCTABJICHHBIMHA LCIISIMU,

HCITOJIB30BaTh MIPH OCBOCHUM 3HAHUU MPUEMBI JIOTHYCCKOTO MBIIIJIEHUS — BBIICIATh XapaKTEePHBIC
IMPU3HAKH HOHATHU U YCTaHaBJIMBATh UX B3aMMOCBA3b, HMCIIOJIB30BATh COOTBCTCTBYIOIIMEC IMOHATHA IJIs
OOBSICHCHUS OTJICTbHBIX (DAKTOB U SIBJICHUH;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA Knaccn(bmcaunn BCHICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHABJIUBATh MPUYUHHO-CIICCTBEHHBIE CBSA3H MEXy U3YYaCMbIMH SIBJICHUSMU,

CTPOUTL JIOTMYCCKHUEC PACCYKICHUA (I/IHILYKTI/IBHI)IG, JACAYKTUBHBIC, 110 aHaJIOFI/II/I), BBISABJISATH
3aKOHOMEPHOCTH M TIPOTHBOPEUMS] B PACCMATPUBAEMBIX SBJICHHSX, (HOPMYIHpPOBaTh BBIBOJABI H
3aKJIIOYCHUS,

MPUMEHSTh B MPOIECCe TTO3HAHMS, HCIONIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJEINH,
Hp€O6p330BI>IBaTI> MOJCJIbHBIC TPCACTABICHUSA — XUMHAYECKUHN 3HAK (CI/IMBOJ'I) DJIEMEHTA, XUMHUYCCKas
dbopMyna, ypaBHEHNE XUMHUECKON PEaKIN — MPU PEIICHUU yUeOHBIX TO3HABATENbHBIX U MPAKTHYECKUX
3a71a4, MPUMCHATH HA3BAHHBIC MOJCJBLHBIC MPEACTABIICHUA [JIS1 BBIABJIICHUS XAPAKTCPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIUi;

dbopMyupOBaTh LEJIU U 33/1a4d MCCIIEIOBAHUS, UCIIOJIb30BATh MOCTABJICHHBIE U CAMOCTOSITEIHHO
c(hOpMyJIUPOBaHHBIE BOMPOCHl B KAayeCTBE HMHCTPYMEHTA MO3HAHUS U OCHOBBI Ui (POpMHpPOBaHUS
THUIIOTE3bI 110 TPOBCPKE NMPABUIIBHOCTH BbICKA3bIBACMBbIX CY)KI[CHI/II\/'I;

BJIa/IETh HABBIKAMU CAMOCTOSITENILHOTO TJIAHUPOBAHMUSI U IPOBEICHUS] YICHHUECKUX IKCIIEPUMEHTOB,
COBEPIICHCTBOBaTh YMEHHsI HAOJIOaTh 3a XOIOM IIpPOIecca, CaMOCTOSITEIHHO IPOTHO3UPOBATH €T0
pe3ynbrat, (OpMyIHUpPOBATH OOOOIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO JOCTOBEPHOCTH pE3YyJIhTaTOB
MCCJIEIOBAHMS, COCTABIIATh OOOCHOBAHHBIA OTYET O TIPOJICITAaHHOM padboTe;

NpUOOpPETaTh OMBIT YYEHWYECKOW HCCIEAOBATEIbCKOM M TPOEKTHOW JAEATEIbHOCTH, MPOSBISATH
CHOCO6HOCTB U TOTOBHOCTH K CaMOCTOATCIBHOMY IIOMCKY METOJOB PCIICHHA INPAaKTHYCCKHUX 3aaad,
MPUMEHEHHUIO Pa3JIMYHBIX METOJIOB MO3HAHUSI.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX MCTOYHHKAX WHGOpMAINMU (HAYYHO-TIOMYJISpHAS JIUTEpaTypa
XUMHUYECKOTO COJIEP’KaHMsI, CIIPaBOYHbIE TTOCOOMs, pecypchl MHTepHeTa), aHAIM3UPOBaTh HWH(HOPMAITHIO
pa3IMyYHbIX BUAOB H (OPM TPEICTABICHUS, KPUTUYECKH OIEHUBaTh €€ JIOCTOBEPHOCTh W
HEIMIPOTHUBOPECUNBOCTD,

(dbopMyIHMpOBaTh 3aMPOCHl U MPUMEHITHh PA3IUYHBIE METOJBI MPHU MOUCKE U 0TOOpe MH(pOpPMAIIUH,
HEO0OXOAMMOM JIJIsl BEITTOJIHEHUSI YUEOHBIX 3a71a4 ONPECIIEHHOTO THIIA;



nproOpETaTh OIBIT HCIIOIB30BaHMS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U Pa3IMIHBIX
MIOVCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIIbHYIO (OpMY MpeAcTaBiIeHUs HHPOPMAIHH (CXeMBbl, TpapuKH,
JUarpamMmbl, TaOJIHIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUeCTBE CPEJACTBA INMPH pabOTe C XMMHUYECKOH WH(pOpManuei:
NPUMEHSTh MEXKNpeAMEeTHbIE ((DU3WYecKne W MaTeMaTH4ecKHe) 3HAaKH W CHMBOJBIL, (HOPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BATh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBJIaIleHI/le YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU HeﬁCTBHﬂMH:

3a/1aBaTh BOIIPOCHI no CYyILIECTBY o0cyxJaeMol  TeMbl B xoJie Jianora
W/WIIN TUCKYCCUH, BBICKA3bIBaTh UCH, ((OPMYINPOBATH CBOM MPEAIOKEHHUSI OTHOCUTEIBHO BBITOJHEHHS
NPEIIOKEHHOM 3a1a4u;

BBICTYNIAaThb C IpPE3CHTAlMEd pe3yJbTaTOB II03HABATCIILHOW  JIEATEIIBHOCTH, IIOJTYYEHHBIX
CaMOCTOSATEJIbHO WJIA COBMECTHO CO CBEPCTHHUKAMH IIPU BBINOJHEHWHM XHMHYECKOIO SKCIEPHUMEHTA,
IIPAKTUYECKON pabOThI O UCCIIEI0BAHUIO CBOMCTB M3yUaeMbIX BELIECTB, Peau3alui y4eOHOIo IpoeKTa
u dbopMynupoBarthb BBIBO/IbI
10 pe3yJibTaTaM IPOBEAEHHBIX HCCIEIOBAaHUM MYTEM COIJIACOBaHMS IMO3ULUN B XOA€ OOCYXIEHHUS U
oOMeHa MHEHHSIMHU.

OBJaagenue YHUBEPCAJIBHBIMHA PEryJIiTUBHBIMU JeHCTBUSAMMU

CaMOCTOSITENILHO IIAHUPOBATh M OCYLIECTBIIATH CBOIO IIO3HABATEIIBHYIO NEATEIBHOCTD, OIPENEIsl
e€ 11eJU U 3a]1a4i, KOHTPOJIMPOBATh U 10 Mepe HEOOXOMMOCTH KOPPEKTUPOBATH IPEJIaraeMblii alrOPUTM
JIeCTBUI TPU BBINIOJHEHUU YYeOHBIX M MCCIIEOBATENILCKUX 3a/1a4, BRIOMpaTh HanOosee dPPeKTUBHBIN
Croco0 MX pelIeHus ¢ y4€TOM MOITyUYEeHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYUIECTBIIATH CAMOKOHTPOJIb CBOEH ACATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIIACC

[IpeameTHbIE pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUN O XUMUYECKON COCTABIIAIONICH €CTEeCTBEHHO-HAYYHOM KapTHHBI
MUpa, POJTU XUMUHU B TIO3HAHUU SBICHUIN MPUPOBI, B HGOPMUPOBAHUH MBIIUICHUS U KYJIbTYPbl JMUYHOCTH,
e€ (pyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIsi PEIICHUsI MPAKTUYECKUX 3a/1ad U DKOJIOTHUYECKU
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMOM XHMMHWYECKUX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJAralollue MOHATHUS
(XMMUYECKHII ~ DIEMEHT, aToM, DOJeKTpOHHas 000JoYKa aToMa, MOJIeKyJda, BaJlEHTHOCTb,
AJIEKTPOOTPHUIIATEIFHOCTh, XUMHUECKasi CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpaImiéHHas),
MOJIb, MOJIIpHAsI Macca, MOJISIPHBIA O0BEM, YTIEpOAHBIN CKeNeT, (YHKIMOHAJIbHAs TPYIIa, pajauKal,
W30MEpHsl, U30MEPbI, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YTJIEBOAOPOABI, KHCIOPOJI M a30TCOAEpKAIINe
COEMHEHUS, MOHOMED, TOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJCKYISPHBIC COSAMHEHHUS); TEOPHUH U
3aKOHBI (TEOpHs CTPOEHUS OpraHnveckux BemectB A. M. byTinepoBa, 3aKk0H COXpaHEHHsI MACChI BEIIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3bIK XUMHUH; MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIME B OCHOBE
MOHUMAHUS TPUYUHHOCTH W CHCTEMHOCTH XHUMHUYECKHX SIBJICHHH, (AKTOJIOTUYECKUE CBEACHUS O
CBOICTBaxX, COCTaBe, MOJYYCHHH M OE30MaCHOM HCIOJIb30BAHUU BaXXHEHIINX OPraHUYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHU BBISBISITH XapaKTEpHbIE MPHU3HAKU TOHATUH, YCTaHABIMBATH HX
B3aWMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIIME TOHSATHS MPH ONHCAHUU COCTaBa, CTPOCHUSA U
MIPEBPALLIEHUI OPTaHUYECKUX COECIUHECHUM;



C(OPMHPOBAHHOCTh YMEHUH UCMONb30BaTh XHMMHUYECKYK) CHMBOJMKY Ul  COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaIIEHHOW) (OpMyT OpPraHHMYECKUX BELIECTB H
YPAaBHEHHH XMMHMYECKHX PEaKIMH, W3rOTaBIMBaTh MOJEIM MOJIEKYJ OPIaHMYECKHUX BEILECTB I
WUTIOCTPALMM UX XUMUYECKOI'O U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBAThH IIPUHAIJICKHOCTh U3YUEHHBIX OPIraHUYECKUX BEILECTB
[0 MX COCTaBYy M CTPOCHUIO K OINpeNe€HHOMY KJacCy/Tpynie COeAMHEHUH (YIaeBOJOPOIbI, KUCIOPOI U
a30TCo/epKaIlle COCIUHEHUs, BBICOKOMOJEKYJSIPHbIE COEIMHEHMs), JaBaTb UM Ha3BaHUA IO
cucremarnueckol HomeHnkinarype (IUPAC), a taxke NpUBOIUTH TPUBUAIBbHBIE HA3BAHUS OTAEIBHBIX
OpPraHMYeCKHUX BELIECTB (ITUJEH, NPONWIEH, aUEeTUJeH, ATWICHIVIMKOIb, TIJULEpUH, (eHod,
dopmanbaerun, aneranbaeTua, MypaBbHHAas KHCJIOTA, YKCYCHash KHUCIOTa, OJEHHOBAas KHUCIOTa,
CTeapHHOBAas KUCIIOTA, INII0K03a, (PyKTO3a, KpaxMmall, LeJUII0I103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHUS OINPEIEINIATh BUAbI XUMHUUYECKON CBSI3U B OPTaHUYECKUX COCTUHEHUSIX
(ommHapHBIC U KPATHEIE);

c(OPMHPOBAHHOCTh YMEHHS MIPUMEHSTH MOJIOKEHHSI TEOPHH CTPOCHUS OPTaHMYECKUX BEIIECTB A.
M. bytnepoBa 111 00bSACHEHHMs 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT HMX COCTaBa U CTPOEHUS; 3aKOH
COXPAHEHHUs MacChl BELLECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapakTepu3oBaTh COCTaB, CTPOCHUE, (DU3MUECKHE U XUMHUYECKUE
CBOMCTBA TUIIMYHBIX NPEACTABUTENEH pPa3INUHBIX KIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, dTUJIEH,
IpONWIEH, aleTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH307, METaHOJ, 3TAaHOJ], STUJICHIJIMKOJIb,
TIIMIEepUH, (PEeHoI, ameTanblIeru, MypaBbHHAS W YKCYCHas KHCJOTBI, TJIFOK03a, Kpaxmaj, LEeJUTII03a,
aMMHOYKCYCHasl KHCJIOTa), WJIIIOCTPUPOBATh TI'CHETUYECKYI CBSI3b MEXIY HUMH YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHs XapaKTepPU30BaTh HCTOUYHUKU YIJIEBOJAOPOAHOIO ChIpbs (HE(DTH,
NPUPOIHBIN Ta3, Yrojb), CHOCOOBI HX TMEpepadOTKM M TPAKTHYECKOE IPHUMEHEHHE MPOIYKTOB
nepepadoTKy;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCICHHUS 110 XMMHUYECKHUM YpaBHEHUSAM (Macchl,
00bEMa, KOJIMYECTBAa MCXOJHOIO BELIECTBA WJIM IMPOAYKTAa PEAaKLUU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 UCXOJHBIX BELIECTB
WIN TIPOTYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHH BJIa/I€Th CUCTEMOM 3HaHNUN 00 OCHOBHBIX METOaX HAyYHOI'O I03HAHUS,
UCTOJIb3YEMbIX B XUMHHM TIPH M3YYEHHUHU BEIIECTB M XUMHUECKUX SIBICHUH (HaOmI0/leHHe, U3MEepeHue,
9KCIIEPUMEHT, MOJICIIMPOBAHNUE), UCIIOIb30BaTh CUCTEMHbIE XUMUUYECKNE 3HAHUS 111 IPUHSITUSI pEeLIeHUH
B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMU U UX [IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh yMEHHUH COONIOAATh TIpaBWjIa TMOJB30BAHUS XUMHYECKON TMOCYyI0H W
1a0opaTOpHBIM 000py/IOBaHMEM, a TakXe IpaBWia OOpalleHUs C BEIIEeCTBAMU B COOTBETCTBHU C
MHCTPYKUHUSMHU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHUH JIAHUPOBATh U BBINOJIHATH XUMHUUECKUHN SKCIIEPUMEHT (TIpEeBpaIEHUs
OpraHMYECKUX BEIIECTB MPU HArpeBaHWUM, MOJIyY€HUE ITUJIEHA U M3yYEHHE €r0 CBOMCTB, KAUECTBEHHbIE
peaKIMy OpraHWYEeCKUX BEIIECTB, JE€HATypalus OCNKOB MU HAarpeBaHHUM, LIBETHbIC PEaKLUU OEIKOB) B
COOTBETCTBUU C MpaBUIaAMH TEXHUKU O€30MacHOCTH MPH OOpalleHHWU C BEUIECTBAMM U J1TAOOPaTOPHBIM
000pyI0BaHUEM, MPEICTABIATh PE3yIbTaThl XUMHUUECKOT0 HKCIEpUMEHTa B (hopMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakluii U GOpMyJIMPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUECKU aHATU3UPOBATH XUMUUYECKYI0 HH(OpMAIIO, TOTydaeMyto
U3 pa3HbIX UICTOYHHUKOB (CpesicTBa MaccoBoi nHGopMauu, IHTepHeT 1 ApyTHX);

c(OpMHPOBAHHOCTh YMEHUH COOJIOAATH MpaBUiIa HKOJOTHYECKU IIeIeCO00Pa3HOro MOBEACHUS B
OBITY M TPYJOBOM IEATENHHOCTH B LIEISAX COXPAHEHUS CBOETO 3J0POBBbS U OKpYXarolled MpupogHOn
Cpelpl, OCO3HAaBaThb OMNACHOCTb BO3JEHCTBUS HA JKUBBIE OPIraHMU3Mbl ONPEAECIEHHBIX OPraHUYECKUX
BellecTB, MoHuMas cmbica mnokazatens [IJIK, moscHATh Ha mpuMepax CcrocoObl YMEHBIICHUS U
IPEIOTBPALICHHS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHNU3M UYEJIOBEKA;

JUIsL 00Y4aroIMXCcsi ¢ OrpaHMYEHHBIMUA BO3MOXHOCTSIMU 3[IOPOBBSI: YMEHHUE MPUMEHSTHh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/1aX II03HAHUS BEUIECTB U XUMUYECKHUX SIBJICHUI;

JUISL CTIETIBIX U CITa00BUASIINX O0YUAIOIINXCs: YMEHNE UCTIOIb30BaTh PEIbePHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiisst 11 3anucu XUMUYECKUX GOpMyIIL.



11 KUIIACC

[IpenmeTHBIE pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHuyeckasi XuMus» OTPaXKaroT:

c()OPMUPOBAHHOCTh TPEJCTABICHUN: O XWMHUYECKOW COCTABISIFONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUU B MO3HAHUU SIBJICHUN TPUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHAJIBLHOW TI'PAaMOTHOCTH, HEOOXOAMMOM ISl peIIeHUs MPAKTUYECKUX 33134 |
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BJIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIIME IOHATHS
(XMMHYECKHUI 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JEKTPOHHbBIC OPOUTATIM AaTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIA 00BEM, BAJIEHTHOCTH, 3JEKTPOOTPUIATEIBHOCTh, CTENECHb OKUCICHUS, XUMHUYECKas CBS3b
(xoBaJIeHTHAas, MOHHAs, METAJUIMUECKas, BOJAOPOHAs), KpUCTa/NIMYecKass pPemETKa, TUIIbl XUMHUYECKUX
peakuuid, pacTBOp, AJIEKTPOJIUTBL, HEIJIEKTPOJIMUTHI, IEKTPOJIUTUYECKAsT JUCCOLUALUSA, OKUCIUTEND,
BOCCTaHOBUTEIb, CKOPOCTh XUMMHYECKON peakliy, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpUs
ANEKTPOIUTUYECKON JUCCOLMALNK, Iepuoguyeckuil 3akoH . 1. MenneneeBa, 3aKOH COXpaHEHHSI MACChI
BEIIECTB, 3aKOH COXPAaHEHUS M IMPEBPALICHUS SHEPTUU MPU XUMUYECKHX PEaKIUIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHMUS, JIEXKAIINE B OCHOBE NIOHUMAHUSI IPUUUHHOCTHU
U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN, (PAKTOJIOTUUECKHE CBEJCHUS O CBOMCTBAX, COCTABE, MOTYYCHUH U
0€30MIaCHOM HCIOJB30BAHWM BAKHEHIIUX HEOPTraHWYECKHX BEIIECTB B OBITY M TMPAKTHYECKOM
JIeSTEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHMH BBISIBISTH XapaKTEpHbIE IPU3HAKU IOHATUM, YCTaHAaBIMBaTh HX
B3aUMOCB$I3b, UCIIOJIb30BATh COOTBETCTBYIOLIUE MOHATHS MIPU ONMUCAHUM HEOPTraHUYECKUX BEIIECTB U UX
IIPEBPAILCHMUI;

c(OpPMUPOBAHHOCTh YMEHHM HCIOIB30BaTh XMMHUYECKYI0 CHMBOJIMKY JAJISi COCTaBlIeHUS (Popmyn
BEIIECTB U YPABHEHUN XUMUYECKUX peakluii, cucreMatndeckyto HomeHkinarypy (IUPAC) u tpuBnanbHbie
HA3BaHUS OTAENbHBIX HEOPTaHMUYECKHUX BEIIECTB (yrapHbI ras, yrieKUCIbIA ra3, aMMHUak, raméHas
U3BECTb, HETalIEHAas! U3BECTh, IUTHEBAs COJA, TUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHHUH OIpeNesaTh BAJIEHTHOCTb W CTENEHb OKHUCICHUS XHUMHUYECKHUX
3JIEMEHTOB B COEAMHEHMSIX pA3JIM4YHOIO COCTaBa, BHUJ XHMHUYECKOM CBSI3M (KOBaJIEHTHAsl, MOHHAsi,
MeTaJIJINYecKasi, BOJOPO/IHAsI) B COCIUHEHUSAX, TUIl KPUCTAITMYECKON PEIIETKH KOHKPETHOTO BEIIeCTBa
(aromHasi, MOJEKyJsipHas, MOHHas, METAJUIMYecKas), XapakTep cpeAbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COEANHEHNN;

c(OpMUPOBAHHOCTh YMEHHMM YyCTaHaBIMBATh NPUHAJUIEKHOCTh HEOPraHMYECKHX BEIIECTB MO HX
COCTaBY K OIpeNeN€HHOMY KJaccy/TpyIie COeAMHEHHUH (MPOCThle BEIIECTBA — METAUIbI M HEMETaJlIbl,
OKCH/Ibl, OCHOBaHMsI, KUCIOTHI, aM(POTEpHbIE THIAPOKCUIbI, COJIH);

c(OpMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICI Nepuoanyeckoro 3akona JI. V. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOILYI0, OOBbSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINN;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh 3JIEKTPOHHOE CTPOEHHUE aTOMOB XMMHUYECKHX
snemeHToB 1-4 mepuonoB llepuomnueckoit cuctembl xumuueckux siemeHToB J[. WM. Mennaeneena,
UCIIOJB3Ysl TOHSTUSL «S-, P-, O-3JCKTPOHHBIE OPOUTAIM», «IHEPreTHYSCKUE YPOBHW», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUECKHX 3JIEMEHTOB U UX COEIMHEHUH 110 MepuoiaM U Ipynmnam
Ileproauueckoit cucteMbl xuMuueckux anemeHToB . . Menpaeneesa;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
HEOPraHUYECKUX BEILECTB Pa3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYLIECTBOBAHME TI'E€HETHUYECKOM CBS3U
MEX/ly HEOPraHUYECKUMU BEILECTBAMH C TOMOUIbIO YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIN;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATh XUMUUYECKUE PEAKIIMH 0 PA3IMYHBIM MPU3HAKAM
(uucily W cOCTaBy pearupyrolMx BELIECTB, TeIIoBoMy 3((}eKTy peakluu, U3MEHEHHUIO CTereHeil
OKHCIICHHSI 3JIEMEHTOB, 00OpAaTUMOCTH PEAKIINH, YUACTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTaBISATh YpaBHEHMsI PEAKIHUil pa3iUyHBIX THUIIOB, MOJIHBIE U
COKpaIIEHHBIC YPABHEHHSI PEAKITII HOHHOTO 0OMEHa, YYUTHIBAS YCIOBHUS, IPU KOTOPBIX 3TH PEAKIIUU UTYT
JI0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, IOATBEPKAAIONINE KAueCTBEHHbIH COCTaB
Pa3IUYHbBIX HEOPTaHUYECKUX BEILIECTB, PACIIO3HABATD OINBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHI PACKPbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHA
MOCPECTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCca ITHX peaKIuii;



c(OpMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMHYECKOW peakluH OT
pa3nuyHbIX (AKTOPOB; XapaKTep CMELICHHS XMMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHEIO
BozneicTBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepPU30BaTh XHMUYECKHE IIPOLECCHI, JIeXKAIIMEe B OCHOBE
MPOMBIIIIEHHOTO MOJIYYEHHs CEPHOM KUCIIOThI, aMMHUaKa, a Takke c(hopMHUpOBaAaHHOCTH MPECTABIECHUMN 00
OOIIMX HAYyYHBIX MPUHLIUIAX U SKOJIOTUYECKUX MPOOIIeMaX XUMUYECKOTO MPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHU MPOBOJUTH BBIYUCIICHUS C UCIIOJIb30BAHUEM MOHSITHS «MaccoBasi A0
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOILICHHUH Ta30B MPH XUMUYECKUX PEAKLUAX, MACCHl BEIIECTBA MU
00BbEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce MIU O00BEMY OJHOTO M3 Y4acTBYIOUIUX B
peaKIy BELIeCTB, TEIUIOBOTO 3(PQeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB,
IIPEBPAILECHHS U COXPAHEHUS SHEPTUU;

c()OPMUPOBAHHOCTh yMEHHW COOJIIOJIaTh TIPaBWJIA IOJIB30BAHMSI XUMHUYECKOW TOCYyIOH U
71a00paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IpaBuia OOpalIeHUs C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU IJIAHUPOBATH U BBIIOIHITh XUMUYECKUI SKCIIEPUMEHT (pa3ioKeHue
IIEPOKCHUA BOJOPOA B IPUCYTCTBUU KAaTaIU3aTOPA, ONPEIAEICHUE CPEbl PACTBOPOB BELIECTB C IOMOIIBIO
YHUBEPCAJIHLHOTO HHIUKATOpA, BIMUSHHUE DPa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHYECKOW pPEaKIIHH,
peaxIu HOHHOTO 0OMeHa, Ka4eCTBEHHBIE PeaKIiK Ha CyiIb(at-, KapOOHAT- M XJIOPU/I-aHHOHBI, HA KATHOH
aMMOHHSI, pEIICHNE SKCIIEPUMEHTANIBHBIX 33/a4 110 TeMaM «Metasuib» u «HemeTannbn)) B COOTBETCTBHH C
NpaBUIAMU TEXHUKU OE30MACHOCTH NMPH OOpAIIEHUH C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBaHUEM,
MPEJICTaBISITh PE3yJIbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (POpME 3alKucu ypaBHEHUN COOTBETCTBYIOLINX
peaxiuii 1 GOpMyITHPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTHUECKU aHAIM3UPOBATh XUMUUYECKYIO HH(POPMALIHIO, TOTy4aeMyOo
U3 pa3HbIX UICTOYHHUKOB (CPEJICTBA MACCOBOM KOMMYHHUKaIMK, HTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUN COOIIOAATH MpaBUJIa HKOJOTMUYECKU 1eIeco00pa3HOro MOBEACHUS B
OBITY M TPYJOBOM JAEATENBHOCTU B LIEISAX COXPAHEHUS CBOETO 3J0POBbSl U OKpYXarolled NMpupogHON
cpenbl, OCO3HaBaTh ONACHOCTh BO3/JCHCTBUS HA >KMBBbIE OPraHU3Mbl ONPEAEIEHHBIX BEIIECTB, NOHUMAs
cmbici nokaszarens [1JIK, moscHATs Ha mpuMepax crocoObl yMEHBIICHUS H IPEAOTBPALICHUS KX BPEAHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

Tt 00yYaIOMMXCsl ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOAAX [MO3HAHUS BEIIECTB U XUMUYECKUX SBICHUI;

JUISL CTIETIBIX U CITa00BUASIINX O0YUAIOIIMXCS: YMEHNUE UCTI0Ib30BaTh PEIbEPHO-TOUCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiiis 11 3anucu XuMUYECKUX GOpMyIIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3zienoB u TemMm Bcero 50P Peanusanus
POTPaMMBI POrPaMMBI
BOCITUTAHMUS:
Monyib
«IKxoMbHBII
YPOK»
Paznen 1. Teopernueckue 0CHOBBI OPraHUYeCKO XMMUM Co3pnarte
11 [IpeameT opraHrYecKo XUMHUH. 3 MOJIOKUTEIbHBIN
Teopus cTpoeHUS OPraHUYECKUX https://resh.edu.ru/ | MUKpOKJIMMAT Ha
coequuennit A. M. bytiepoBa YPOKE: YCTaHOBUTH
Wroro no pazueny 3 JIOBEpUTEIIbHbBIE
Pa3zpnen 2. Yriesoaopoabl OTHOLLUEHUS MEXIY
2.1 [TpenenbHBIC YTIIEBOIOPOIBI — 2 YUUTEJIEM U
AJKaHbI YYCeHUKAMU;
2.2 HenpenenbHbie yrieBogopoab: 6 https://resh.edu.ru/ OnpenenuTb HOPMBI
AJIKCHBI, AJIKaIUCHBI, AJIKHHBI ' RN MIOBEICHUSA HA
2.3 ApomaTH4eCKue yrieBOA0PO bl 2 YPOKE; OIpeACInThb
24 [IpupoaHbie HCTOYHUKH 3 npaBuiIa OOIICHHS
YIJICBOJIOPOIOB U UX MepepadoTKa B KIacce.
HWToro o pasueny 13 Co3natp )
Pasnen 3. Kucaopoacoaep:kanye opranndeckue coeImHeHust HOJOKUTCIbHBIN
3.1 Cruptel. @enon 3 MMHIUK yqHUTCIL:
3.2 Anpaeruapl. KapOOHOBBIC KHCIIOTHI. 7 https://resh.edu.ru/ | KOHTPOIHPOBATE
Crnoxuble 3(¢upsl CBOU SMOLHH,
3.3 VYrieBoasl 3 paborars Ijaﬂ
Wroro no pasaeny 13 TPaMOTHOU PEYbIO.

Pasnen 4. A3oTcoepskainye opraHnyecKue coeIMHeHUus

4.1 | AMunbL. AMHHOKHCIOTBL Benku 3 https://resh.edu.ru/
Uroro no pazgeny 3

Paspnen 5. BeicokoMOJIeKYIpHbIE COCIUHEHUS

5.1 | Mactmaccer. Kayuyku. Bomokna 2 https://resh.edu.ru/
Hroro no pazneny 2

IIpoBoauTts 0T6OP
COZIePKaTEeITLHOTO
Marepuania K
YPOKY: OIIPENEIIUTh
BOCIIUTATENbHYIO
IIEHHOCTb
Marepuaa
Ka)XJIOTO YPOKa;
UCII0JIb30BaTh
COIIMAIIBHO
3HAYUMYIO
uHpopMaIuio st
IIKOJIbHUKOB;
JIEMOHCTPHPOBATH
PUMEPHI
OTBETCTBEHHOTO U
IPakJJaHCKOTO
MTOBEJICHHSI Yepe3
o 00p TEKCTOB
JUTSL 9TEHUS, 33149
JUISL peLIeHus
POOIEMHBIX
CUTYaLUH,
00CyX/IeHHS B
KJacce;
WCIIOJH30BaTh




(baKThl U3 KU3HU
U3BECTHBIX JTIOCH,
YYEHBIX.
Opranuzanus
JIesITeJIbHOCTH Ha
YpOKE: IPUMEHSTh
MHTEPAKTUBHBIE
(dbopMBbI PabOTEHI C
YYEHUKaMU;
OpraHU30BbIBATH
paboTy YUYEHUKOB B
nape u (Uiamn) B
rpynrne; IpuMeHsTh
dopmbl
COTPYAHUYECTBA U
MTOMOIIY MEXIY
YYEHUKaMU;
HCIIOJIb30BaTh
9JIEMEHTHI
HCCIeA0BaTEIbCKOM
JIeSITeIIbHOCTH Ha

ypOKE.

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME
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11 KJIACC

Ne HanmenoBanue pa3nenoB u Tem Bcero 20P Peanusanus
MIPOrpamMMBbl pOrpamMMbl
BOCITUTAHUS:
Monyns
«IKoNbHBII
YPOK»
Paznen 1. Teopernueckue 0CHOBbI XUMHH Co3pnarte
11 Ctpoenue atomoB. [lepuoanueckuit 3 MTOJIOYKUTEIIbHBIN
3akoH u [lepuonnueckas cucrema MUKPOKJIMMAT Ha
XUMHUYEeCKUX deMeHToB /. U. YPOKE: YCTaHOBUTH
Menpeneena https://resh.edu.ru/ | DJOBEpUTEIBHEIE
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 OTHOILICHUSI MEKTY
BEIIIECTB YUUTEIEM U
13 XHUMHYECKUE PEAKIUU 6 Y4YCHUKaMU;
Wroro no paszueny 13 OIIPENEINTE HOPMBI
Pa3gen 2. Heoprannyeckass XumMus ITOBECICHNA Ha
2.1 Mertaisl 6 YPOKE; OTIPE/ICIUTh
2.2 HeMeTamb: 9 npaBujia OOIICHUS
https://resh.edu.ru/
2.3 CBsI3b HEOPraHMYECKHX U 2 B KJacce.
OPraHMYECKMX BEUIECTB Cospats 5
VToro To pasieny 17 MOJIOKUTENbHBIH
Pa3zaen 3. XUMUS M )KM3Hb UMUK YU TCII.
3.1 | XUMHUsI U KU3HD 4 https://resh.edu.ru/ | KOHTPOINPOBATDH
CBOM HMOIINH;
Hroro no pazneny 13 ’

paboTarh HaJ
IPAMOTHOM PEYBIO.
[IpoBoauTh OTOOD
COZIePIKaTEITLHOTO
Marepuania K
YPOKY: OIIPENEIIUTh
BOCIIUTATENbHYIO
IIEHHOCTb
Marepuaa
Ka)KJIOTO YPOKa;
UCII0JIb30BaTh
COIIMAIIBHO
3HAYUMYIO
UH(pOpMaIHIO A5
IIKOJIbHUKOB;
JIEeMOHCTPHPOBATH
MPUMEPHI
OTBETCTBEHHOTO U
IPaXkJITaHCKOTO
MTOBEJICHHSI Yepe3
o 00p TEKCTOB
JUTSL 9TEHUS, 33714
JUISL peLIeHus
MPOOIEMHBIX
CUTYaLIUH,
00CyX/IeHHS B
KJacce;
WCTIOJH30BaTh
(axThl U3 KU3HU




W3BECTHBIX JTFOJICH,
YYEHBIX.
Opranuzanust
NESTEIIbHOCTU Ha
YpPOKE: TPUMEHSTh
WHTEPAKTUBHBIE
dbopMbI pabOTHI ¢
YYEeHUKAMU;
OpraHU30BHIBATH
paboTy yUYEHUKOB B
nape u (1iam) B
IpyIIIe; MPUMEHSTh
dbopmbl
COTPYIHUYECTBA U
TIOMOIITH MEXITY
YYEeHUKAMU;
UCIIOJIb30BaTh
AJIEMEHTBI
UCCIIEIOBATEIIbCKON
JESTSIIbHOCTH Ha

YpOKe.

OBILIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34




