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MNOSACHUTEJIBHASA 3AITUCKA

[IporpaMMa 1O XUMHHM Ha YypOBHE cpeaHero oomero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
@®enepanibHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 oOpazoBanuum B Poccuiickoit Penepauun»,
TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUs (eaepaabHONW 00pa3oBaTENbHON MPOTrPaMMBI CPEIHETO OOIIEero
oOpazoBanus (POIl COO), npencraBieHHbix B DelnepalbHOM TOCYAApPCTBEHHOM 00pa30oBaTEIbHOM
crangapre COO, ¢ yuérom KoHuenmuu npenogaBanus ydeOHOro npeaMera «XumMus» B 00pa3oBaTelbHbIX
opranmzaiusax Poccuiickoit ®denepanuu, peanus3yrolMX OCHOBHbIE OOpa3oBaTEIbHbIE IPOTPAMMBI, U
OCHOBHBIX MOJIOXKEHUN «CTpateruu pa3Butusi Bocnutanus B Poccuiickoit denepanuu Ha nepuoa g0 2025
rona» (Pacnopspxenue [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3padOTKe NpOrpaMMbl 10 XWUMHH, K ONPEACICHUI0 OOIIel CcTpaTeruu
00y4YeHHsI, BOCHUTAHUS U PA3BUTUS 00YJAIOUINXCS CpeacTBaMu ydeOHoro nmpeamera «Xumus» s 10-11
KJaccOB Ha 0a30BOM ypOBHE COCTaBWIM KoHIentyaiabHble nojoxenus OIoC COO o
B3aMMOOOYCIIOBJIGHHOCTH LI€JeH, COJep:KaHus, pe3yJbTaToB OOydeHHMs U TpeOOBaHUI K YpPOBHIO
HOJTOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHWE, IOTy4aeMOe BBITYCKHUKaMHU O00IIe00pa3oBaTeIbHON OpTraHU3aIHH,
SBJISIETCS HEOTHEMJIEMON YacThl0 UX 00pa30BaHHOCTU. OHO CIY)KUT 3aBEpIUAOLIMM 3TarloM pealu3aluu
Ha COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYIIMX LEIOCTHOM cucreme
XUMHYECKOTO O00pa3oBaHMs. DTH IIEHHOCTH KacaroTcs IO3HAHHWS 3aKOHOB IPHPOJBL, (OPMHUPOBAHUS
MHUPOBO33pEHUSI M OOILIEH KyJIbTyphl YEJIOBEKAa, a TaKXKe JKOJIOIMUECKH OOOCHOBAHHOTO OTHOILIEHHS K
CBOEMY 37I0POBBIO U NMPUPOJHOMN cpene. Peannzyercs xumuueckoe oOpazoBaHrue 00ydyarolyXcsi Ha YpOBHE
cpeaHero obuero o0Opa3oBaHusl CpeICTBAMU Yy4eOHOro mpeaMera «XHUMUsS», COEpKaHHe M MOCTPOCHHE
KOTOPOTO OIpEAETICHbl B MPOrpaMMe MO0 XMMHUHU C YYETOM CHeUM(UKA HAYKH XUMHH, €€ 3HAYCHHS B
MO3HAHUM MIPUPOJIbI U B MaTepUAIbHOMN JKM3HU OOIIECTBA, a TAKXKe ¢ yUETOM OOLIUX IeJIe U MPUHIIUIIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHME CHCTEMbI CpeAHero obiiero odpasoBaHus B Poccuiickoit
denepanuu.

XuUMHUSL KakK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAayK HIpaeT o0co0yl pojib B COBPEMEHHOU
UUBUJIM3AlMM, B CO3JaHMM HOBOM 0a3pl MarepuanbHOM KynbTypsl. OHa BHOCHT CBOM BKJIaa B
(dbopMUpOBaHNE PALMOHAIBHOTO HAyYHOTO MBIIIJIEHUS, B CO3/IaHUE IEJIOCTHOIO MpeACTaBlIeHUs 00
OKpY’KalollleM MHpe Kak O €IUHCTBE NMPHUPOJBI M YeJIOBeKa, KOTopoe (opMupyercs B XMMHUU Ha OCHOBE
NOHMMAHHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIErO0 MHpA, OCO3HAHUS B3aMMOCBS3U MEXIY CTPOCHHEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHHUS.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMHM HayKaMH, XUMHUs CTajla HEOThEMIIEMOI 4acThiO
MHUPOBOU KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEHIHOTO TPyJa U KM3HM KaKJOro 4ieHa OOIEecTBa.
CoBpeMeHHas XUMUS KaKk HayKa CO3M/IaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HallpaBJIEHA HA PELICHHE
MI00ATBHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, DHEPTETUUYECKOM, MHINEBOM,
9KOJIOTMYECKOM 0€30MacCHOCTH U OXPAHBI 37J0POBbSL.

B cooTBercTBUM ¢ OOLIUMH LENSIMU M TNPUHIMUIIAMU CpPeIHEro oOIIero oOpa3oBaHUs COJACpKaHUE
npeamera «Xumus» (10-11 kaccel, 6a30BbIi YpOBEHb W3YUEHUS) OPUEHTUPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYaronIuxcsi, HEOOXOAMMYIO UM JJIsi BBIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIENIHOIO BKJIIOYEHHS B JKU3Hb COLIMYMa, MPOAOJDKEHUS OO0pa3oBaHUS B PA3IUYHBIX
001acTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu npeaMera «XUMUsS» ABISAIOTCS 0a30Bble Kypchbl — «OpraHuyeckas XUMHUS» U
«O0m1as 1 HeOpraHW4yecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEpXaHHsI KOTOPBIX SBIISIOTCS OCHOBBI
0a30BOI HayKu: CUCTEMA 3HAHUM [0 HEOPTAaHUYECKOM XUMUU (C BKIIFOUYEHUEM 3HAHUM U3 00IIel XUMUH) U
opranudeckoil xumuu. opMUpOBaHHUE JAHHOW CHCTEMBbl 3HAHWH NMPU MU3YyUSHUHU TpeaMeTa 0O0ecreurnBaeT



BO3MOXXHOCTh PAacCMOTPEHHS BCEr0 MHOTooOpa3usi BEIIECTB HAa OCHOBE OOUIMX TOHSATUH, 3aKOHOB U
TEOPHUM XUMHUH.

Crpykrypa conepxkaHusi KypcoB — «Opranudeckas xumusi» 1 «OO0IIas 1 HEOpPraHUYECKast XUMUS)
chopMUpoBaHa B MpOrpaMMe MO XHMHUU Ha OCHOBE CHCTEMHOIO IOAXOAAa K M3YYEHHIO Y4eOHOro
MaTepuaisa M OOYCIOBJI€Ha HMCTOPHMYECKHM OOOCHOBAHHBIM pa3BUTHUEM 3HAHMM Ha oONpeAenEéHHBIX
TEOPETHUUECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKON XMMHUHU BEIIECTBA PacCMATPHUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOpUU CTPOCHUSI OPraHUYECKHX COCIMHEHHH, a TakKe Ha YPOBHE CTEPEOXUMHUYECKUX U
AIEKTPOHHBIX IPEICTABICHUN O CTpOeHUH BenlecTB. CBefeHHs 00 N3ydaeMbIX B Kypce BellecTBax JaloTcs
B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOXHBIX OHMOJOTMYECKM aKTHBHBIX coeAuHeHuil. B kypce
OpPraHMYECKON XMMHHU TMOJIYYAI0T pa3BUTHE CPOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS
NEepPBOHAYANILHBIC MPEACTABICHUS O XWMHUYECKOW CBS3M, KIACCU(UKAIMOHHBIX MPHU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOWCTB BELIECTB OT UX CTPOCHHS, 0 XUMUYECKON PeaKIiu.

[Ton HOBBIM yIJIOM 3peHHUS B MpeaMeTe «XUMUs» 0a30BOT0 YPOBHS paccCMaTpUBAETCA U3yYCHHBIN Ha
YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHS TEOPETUYCCKHH Marepua W (PaKTOJOTUYCCKUE CBEACHHS O
BEIIIECTBAX M XUMHUYECKOM peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOImas u HEOpraHM4ecKas XHUMHS»
o0y4JaromuMcsl TPEIOCTAaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHWE MEPUOAMYECKOTO 3aKOHa C
O0IIETEOPETUYECKUX U METOI0JIOTMUECKHUX MO3ULIUHI, IITy0kKe MOHATh UCTOPUUYECKOe U3MEHEHHE (QYHKIUI
ATOTO 3aKOHA — OT 0000MIAIOIIEH 10 OOBICHAIONMIEH U IPOTHO3UPYIOIIEH.

Enunas cucrtemMa 3HaHMM O Ba)XHEHIIMX BEILIECTBAX, HMX COCTABE, CTPOCHUHU, CBOWCTBAX H
OPUMEHEHUU, a TaKKe€ O XHUMHYECKHX pEaKIMsIX, MX CYIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUS
nomnonnserca B Kypcax 10 u 11 xjaccoB sjaeMeHTaMu COAEp aHHs, UMEIOIIUMU KYIbTypOJIOTUYECKUN U
MPUKIIATHON XapakTep. TH 3HAHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3AaUMOCBS3U XUMHUU C IPYTUMH HayKaMH,
pacKpbIBalOT €€ poJib B IO3HABATEIbHOM W MPAKTHYECKOW JEATEIBHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIMTAHUIO YBAKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU M MIPAKTHUECKUX MPHIOKEHUN XUMUH,
MOMOTAIOT BBIMIYCKHUKY OPUEHTUPOBAThCS B OOMIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOIeMax,
CBSI3aHHBIX C XUMHEH, KpUTHYECKH OCMBICIUBATh HH()OPMAIUIO U TIPUMEHSITH €€ JJIs TIOTIOJTHEHUS 3HAaHUH,
pelIeHus] UHTEJUIEKTYAJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIENOBATENLCKUX 3a7ad. B 1menoM copeprxanue
yueOHOro mpenMera «XUMHUS» MAaHHOTO YPOBHS HW3YYEHHUS OPUEHTHPOBAHO Ha (QOpMHUpPOBAHUE Y
00y4aromMXCcsi MHPOBO33PEHUYECKOM OCHOBBI il TMOHUMaHUS (uimocodckux uAeH, TakuxX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPraHHMYECKOTO MHpPa, 00YCIOBIIEHHOCTh CBOMCTB BEIECTB
WX COCTaBOM M CTPOCHHUEM, IMO3HABAEMOCTh MPUPOJHBIX SBICHHN MyTEM OSKCIEPUMEHTA M PEIICHUS
MPOTUBOPEUHNI MEXKIY HOBBIMU (haKTaMU U TEOPETUYECKUMU MPEANOChUIKAMH, OCO3HAHUE POJIH XHUMHH B
pEIIeHUH HKOJIOTHMUECKHUX MpoOJieM, a Takke MpoOiieM cOepexeHHs IHEPreTHUECKUX PECYpCOB, CBHIPHS,
CO3/JIaHUsI HOBBIX TEXHOJIOTHI U MaTePHUAJIOB.

B mnnanme pemeHus 3amad BOCHHUTAHUS, Pa3BUTHUS W CONMAIM3ANNN OOYYAIOIIUXCS TPHHSTHIC
IporpaMMoil MO XUMHUM TMOJAXOJAbl K OINPEACICHUI0 COAEPKaHUS U TOCTPOCHHS MpeaAMeTa
pelycMaTpuBaioT (OpMHUPOBAHNE YHUBEPCAIBHBIX YUeOHBIX ACHCTBHMA, NUMEIONUX 0a30BOE 3HAUCHUE IS
pa3IUYHBIX BHJIOB JCATEIHHOCTH: PEHICHUs MpoOseM, MOWCKa, aHalu3a u 00padoTku WH(OpMaIuu,
HEOOXOAUMBIX I TPHOOPETEHHUS ONbITa TMPAKTHYECKOM W  HMCCIIENOBATEIbCKOW JIeATEIThHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B TTO3HAHUU XUMUMU.

B mpakTtuke mpenomaBaHHs XUMHUU KaK Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, TaK U Ha
YpOBHE CpelHero o0Iiero oOpa3oBaHMs, NMPU OMNPEICICHUU COAEPKATEIbHON XapaKTEepUCTUKH Iiesiel
W3y4YEHUsT TpeIMeTa HalpaBJICHHEM IEePBOCTENEHHONW 3HAYMMOCTH  TPAJWIMOHHO  TMPHU3HAETCS
dbopMUpOBaHHE OCHOB XMMHUYECKON HAyKH KaK 00JacTH COBPEMEHHOTO €CTEeCTBO3HAHUS, MPAKTUYECKOM
JIEATETbHOCTH YEJIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTypbl. C METOAMYECKON TOUKH
3pEeHUs TaKOW MOAXO]I K ONpeAeNICHUIO Leel N3YUeHUs MTpeIMeTa SBJISIeTCS BIIOJIHE OMPAaBIaHHbIM.



CornacHO JaHHOM TOYKE 3pEHMS TJIABHBIMHU LEISMH W3Y4eHUs TIpeameTra «XuMmHs» Ha 0a30BOM
ypoBae (10 =11 ki1.) sBISAIOTCS:

e (QopmMupoBaHHE CHUCTEMBI XUMHUYECKUX 3HAHUM KaK BaXHEWIIEH COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHPA, B OCHOBE KOTOPOW JIeXKAT KIIOYCBBIC TOHATUSA, (PyHIAMEHTAIbHBIC
3aKOHBI U TEOPUU XMMUU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHUE M MMOHUMAHUE CYITHOCTH JOCTYITHBIX
00001IeHUIT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOpPHEH UuX pa3BUTUS H
CTaHOBJICHUS;

e (QopmupoBaHHWE U PA3BUTUE TNPEIACTABICHUNW O HAYYHBIX METOJAaX T[IO3HAHUS BEIIECTB U
XUMHUYECKHUX PEeaKIHid, HEOOXOAMMBIX JUIsl MPHOOPETEHUST YMEHUH OPHEHTHPOBATHCS B MUPE
BEILIECTB U XMMUUYECKHX SIBJICHUM, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUECKON U MOBCETHEBHOM
KU3HU;

® pa3BUTHE YMEHHH M CIOCOOOB JAESITETbHOCTH, CBSA3aHHBIX C HAOMIOJACHHEM U OOBSCHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOII0ICHUEM MTPAaBHII O€30MMaCHOTO OOPAIEHHS C BEIIECTBAMH.

Hapsiny ¢ atum, copepxkatenpHas XapaKTepUCTHKA [eJIel U 3a/1a4 U3YUYEeHHUsS MPeaMeTa B Iporpamme
M0 XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU NMPUOPUTETAMH B CHUCTEME CPEIIHETO
obmiero obpazoBanus. CerofHs B MPEMOJaBaHUM XMMUU B OOJIBIICH CTEIEHUW OTHAETCS MPEANOYTESHUE
MPAKTUYECKOH KOMIIOHEHTE COJAEp)KaHUS OOy4YeHHs, OPHEHTHPOBAHHOW Ha IMOATOTOBKY BBIMYCKHHKA
o0mieo0pa3oBaTebHOM  OpraHM3allK, BIAJACIOMIEr0 HE Ha0opoM 3HaHMM, a (QYHKIHOHAIBHOMI
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH W YMCHHSMH AaKTHBHOTO IIOJYYCHHS 3HAHUN W NMPUMCHEHHS UX B
peanbHOM KU3HU ISl pEIICHUs TPAKTUYECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM IpH U3Yy4EHUU MpeAMeTa «XUMUsSD» JOMUHUPYIOIEe 3HaUeHHEe MPUOOPETAIOT TaKue
LEJH U 33]]a41, KaK:

ajganTanus OOyYaroluxcsi K YCIOBUAM JIMHAMHYHO pPa3BHBAIOIIErocs MHpa, (HOPMHUPOBAHHE
WHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHUIO,  COTPYIHUYECTBY,
CaMOCTOSTEIbHOMY MPUHATHUIO TPAMOTHBIX PEIIEHU B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C
BEILECTBAMU U UX TPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYy4YaIOIMMXCA KITFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIIMM), HMMEIOIINX
YHUBEPCAIHHOE 3HAUEHHUE /IS PA3TMYHBIX BUJIOB NIEATEILHOCTHU: PEUICHUsI MpoOJieM, TIOUCKa, aHaIu3a U
00paboTku uHpOpMAIK, HEOOXOTUMBIX NJsi MPUOOPETEHUS OMbITa NEATEIBHOCTH, KOTOpas 3aHUMAeT
BaXHO€ MECTO B MO3HAHWU XHMHH, a TakKe JUIsi OLEHKH C TO3MIHUNA SKOJOTHYECKON Oe30MacHOCTH
XapaxkTepa BIMSHUS BEIIECTB U XUMUYECKUX IPOLIECCOB HA OPTraHU3M YEJIOBEKA U MMPUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATENIbLHBIX HWHTEPECOB, WHTEJUICKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00ydJaronmxcs: CriocOOHOCTH CaMOCTOSITENIBHO MPUOOPETaTh HOBBIC 3HAHUS 110 XMMHUU B COOTBETCTBUH C
YKU3HEHHBIMH MMOTPEOHOCTSMHU, UCIIOIBE30BATh COBPEMEHHbIE MHPOPMAIIMOHHBIE TEXHOJIOTHH JJIs IOMCKA U
aHa/M3a y4eOHOUM U HAyYHO-TIONMYISIPHON HHGOPMAIIUU XUMUYECKOTO COIePIKAHMUS,

dbopMHpOBaHHE H pa3BUTHE Y OOYYAOMIMXCS AaCCONMATHUBHOTO U JIOTHYECKOTO MBIIIJICHUS,
HaOIIOATEIPHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOJMMBI, B YaCTHOCTH, MPH
MJIAHUPOBAHUM U MPOBEJCHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOyd4arommxcs yOeKIEHHOCTH B TyMaHHUCTHYECKOW HAMpPaBIEHHOCTH XHUMHUHU, €&
BOXHON POJIM B PEIICHUH TIOOATBHBIX TPOOJIEM pPAIMOHAIBHOTO MPUPOJIONOIB30BAHUS, OMOJIHEHHS
SHEPTeTHUECKUX PECYpCOB M COXPaHEHHUs MPUPOJHOTO pPABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeKHOT0 OTHOIIEHUSI K MPHUPOJIE U CBOEMY 3[I0POBBIO, a TaKKe MPUOOPETEHUS OMbITA UCIOJIB30BAHUS
MOJIYYEHHBIX 3HAHWM AJisi NPUHATHS TPAMOTHBIX PELICHUH B CHUTYalUsX, CBA3AHHBIX C XUMUYECKUMHU
SIBJICHUSIMHU.

B yuebGHOM mmaHe cpemHero ooOmiero obpa3oBaHHs MpeAMET «XUMUs» 0a30BOI0 YPOBHS BXOIHUT B
COCTaB MpenIMeTHOM 00macTi «EcTecTBeHHO-HAYIHBIC TIPEIMETHD».



OOmee yMcIo 4acoB, OTBEACHHBIX ISl M3YYCHUS XMMHHU, Ha 0a30BOM YpOBHE CPEIHETO OOIIETOo
oOpazoBanusi, coctapisgeT 68 yacos: B 10 kitacce — 34 yaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 yac
B HEJICITIO).

COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPITAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMHH

[IpenMeT opraHMYecKONM XUMHM: €€ BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE B IOJIyYEHUU HOBBIX
BEUIECTB U MaTepuayioB. Teopus cTpoeHUs opraHudeckux coeauHeHuid A. M. byriepoBa, €€ ocHOBHbIE
nosjoxeHus. CTpykTypHble (OpMyJibl OpraHMUeCKuX BelecTB. ['omonorus, nzomepus. XuMu4eckas CBs3b
B OpPraHMYECKUX COCIUHEHMSIX — OJMHAPHBIE U KPATHbIE CBSI3U.

[IpencraBnenne o kinaccuuKalMy OpraHUYecKUX BewlecTB. HoMeHKiaTypa oOpraHM4ecKHX
COEMHEHUHN (cucTeMaTHyecKas) U TPHUBHAJIbHBIC HA3BaHUS BaKHEHIIMX NpeAcTaBUTENell KIaccoB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUSI BELIECTB U UX IPEBPAIICHUN: 03HAKOMIJIEHHE C 00pa3LaMu
OpraHMYECKUX BEUIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJl OPraHUYECKUX BEILECTB,
HaOJI0IEHUEe M ONHUCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAILIEHUI0 OPraHUYECKHUX BEILECTB MpPHU
HarpeBaHuu (IJIaBjieHue, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psia. MeTaH U 3TaH — MpOCTEHIINe MPeICTaBUTENN
JIKAHOB: (PU3UYECKUE U XMMUYECKHE CBOMCTBA (PeakIMM 3aMeIIEeHUs] U TOPEHHUs), HaX0XJIeHHE B IPUPOJIE,
MIOJIy4YEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHUH psAd. OTWUIEH W TMPONUJIEH — TMpOoCTEeHlIne
NpEJCTaBUTEIN  aJKEHOB: (U3MYecKMe M  XHMMHUYECKHME CBOMCTBa  (peakuuu T'HAPUPOBAHUS,
raJloreHUpPOBaHUS, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3allun ), OJTyYeHHEe U IPUMEHEHHE.

Anxanuensl: OyramueH-1,3 u MetunOyranueH-1,3: cTpoeHHe, BaXHEHIIME XUMHYECKHE CBOWCTBa
(peakuus nmonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, T'OMOJIOTUYECKUH psl. ANETHIEH — MNPOCTEHUIIH
NpEeJCTaBUTENIb AJIKMHOB: COCTaB, CTpOeHHME, (U3NYECKHEe U XUMHUYECKHME CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALlUU, TOPEHUS), IOJIyYEHUE U IIPUMEHEHUE.

Apenbl. benszonm: cocraB, cTpoeHue, (¢uU3MYECKME M XHMHYECKHE CBOMcTBa (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHMUS), MMOJTYUYEHHE U MpUMeHeHue. Toayon: cocmas, cmpoenue, usuieckue u
Xumuueckue ceolcmea (peakyuu 2an02eHUpoO8aHUs U HUMPOBAHUS), NOAYYEHUe U NpUMEHEHUe.
TokcuuHOCTh apeHOB. I'eHeTHuecKasl CBSA3b MEXIY YIVIEBOJOPOJAMH, NMPUHAIEKANIMMHU K Pa3IU4YHBIM
KJ1accam.

[TpuponHble UCTOYHUKH YTAeBo10poaAoB. [Ipupoanblil ra3 u nonytHele HeQTsHBIE ra3bl. HepTh u eé
npoucxoxjaenne. CrnocoObl nepepadoTku HEPTH: MEpPEeroHKa, KPEKUHI (TEPMHUUYECKUN, KaTaTuTHUYECKHI),
nuponu3. [Iponykrsl nepepaboTku HeTH, UX NMPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbIH
YTOJIb U MIPOAYKTHI €0 1nepepaboTKH.

OKCrepUMEHTAIbHBIE METO/Ibl U3YYEeHHsI BEUIECTB U UX MPEBpAIICHH: 03HAaKOMJIEHHE C 00pa3liaMu
IUIaCTMAcC, KaydyKoB M pe3uHsl, kojulekuuun «HepTb» u  «Yroap», MoJenupoBaHHE MOJEKYI



YIJIEBOAOPOAOB UM TaJIOTEHONPOM3BOHBIX, MPOBEIECHUE MNPAKTUYECKOW pPabOThI: MOJYyYEHHE 3TUIIEHA U
M3yYEHHE €TO CBOMCTB.

PacuérHnble 3anaum.

Bbluucnenuss mo ypaBHEHMIO XMMHYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOIO
BEIIECTBA MJIM IMPOAYKTa pEeaklUM MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OTHOATOMHBIE CIUPTHI. METaHON M 3TaHOJI: CTPOEHUE, (pU3MYECKHEe U XMMUYECKHE
CBOWCTBA (peakUuM C AaKTMBHBIMM METaJJIaMH, TIaJOT€HOBOJOPOJAMH, TOpPEHHE), IPUMEHEHHUE.
BonoponHbie cBs3u MeX 1y MOJIEKy1aMH clIUpToB. JleficTBrEe METaHOJIa M 3TaHOJIa HAa OPraHU3M YEJIOBEKA.

MHOroaTOMHBIE CIUPTHL. DTWICHTIHUKOIb W TJIMLEPHH: CTPOCHHUE, (U3NYECKHE U XHUMHYECKHE
CBOWCTBa (B3aMMOJEHCTBUE CO ILEIOYHBIMM MeETaJUIaMH, KAaueCTBEHHAs pPEaKIMs Ha MHOIOATOMHBIE
cnupThl). JlelicTBUE Ha OpraHu3M yenoBeka. [IpuMenenue riunepuHa U STUICHIJIMKOIIS.

@eHoNI: CTPOCHHE MOJIEKYNbl, (U3WYECKHEe W XHUMHUYECKHE CBOMCTBAa. TOKCHYHOCTH (eHona.
[Ipumenenue peHomna.

Anprerunpl U kemonvl. DopManbAerujl, aueTaiabIeruj: CTpoeHHue, (pu3MuecKkue M XUMHUYECKHE
CBOWCTBA (PEaKIMK OKHCICHUS U BOCCTAHOBIIEHUS, KAUECTBEHHbBIE PEAKLIUH), IOJTYYEHUE U IPUMEHEHHE.

OMHOOCHOBHEBIE TIpe/eNIbHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAs M YKCYCHAsl KUCIIOTHI: CTPOSHHE,
¢u3nveckne W XMMUYECKHE CBOWCTBA (CBOWMCTBA, OOLIME Ui Kiacca KUCIOT, peakius dTepuUKaIN),
HoJy4yeHue U npuMmeHenune. CreapuHoBas U OJEMHOBAsi KUCIOTHI KaK MPEICTaBUTEIH BBICIINX KapOOHOBBIX
KUCIIOT. Mblja Kak COJIM BBICIINX KapOOHOBBIX KUCIJIOT, UX MOIOIIEe eiicTBHE.

Crnoxnble 3pUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponn3 cioxxHbBIX 3¢GupoB. JKHpHL
I'maponus xupos. [IpuMeHeHne xkupoB. bruosorudeckas posb KUPOB.

VYraeBoapl: cocTaB, KJIacCH(HKAIMs YIJIeBOAOB (MOHO-, AW- M Tosucaxapujisl). [rokoza —
OPOCTEHIIMKA MOHOCAaXapHJl: OCOOCHHOCTH CTPOEHUS MOJIEKYJbl, (PU3MUECKHE W XUMHUYECKHE CBOMCTBa
(B3aumogeiictBue ¢ ruapokcugom meau(ll), okucieHne amMMuadHbBIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHHE TJIIOKO3bl), HaXOXKJIEHHE B MPHUPOAE, NMPUMEHEHHE, OMOJIOTHYEecKas poJib.
®orocunTe3. PpyKTO3a KaK U30MEP IITHOKO3HI.

Kpaxman wu wnemnonosza Kak MNOpupoAHble mnouuMepbl. CTpoeHHME KpaxManaa M LEJUTIOJIO03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PEaKIUs C HOJAO0M).

OKCrepuMEHTaJIbHBIE METO/Ibl U3YUYEHHUS BEUIECTB U UX MPEBPALICHUI: IPOBEJCHNE, HAOII0IeHIE U

ONMCAHHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIMPTOB, KAYECTBEHHBIE PEAKLNUU OJHOATOMHBIX
cnupTOoB (OKMCIIEeHHe 3TaHoda okcuaoM Meau(ll)), MHOrOaTOMHBIX CIIUPTOB (B3aMMOAEHCTBHUE IIMIIEPUHA C
ruapokcuaoM wmenu(ll)), anpaernnoB (OKuCIEHHE aMMHMAayHBIM pacTBOpoM okcuja cepebdpa(l) u
ruapokcuaoM menu(ll), B3aumopeiicTBue Kpaxmana C HOAOM), MHPOBEACHHE MPAKTHUECKOH paldoThI:
CBOICTBA pacTBOpa YKCYCHOM KHCIIOTBI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTa pEaKLHUU IO HU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 HCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aMmpoTepHble Oprannyeckue coequHeHus. dusnueckrue 1 XUMUYECKHE CBOICTBa
aMUHOKHCIIOT (Ha IpUMepe IMHIKMHA). bruonorndyeckoe 3HaueHNe aMUHOKUCIOT. [lenTusl.

benku kak npupoJHbIE BBICOKOMOJIEKYJIApHBIE coennHeHus. l[lepBuyHas, BTOpUYHas M TPETHYHAsS
CTPYKTypa OelKOB. XMMHUYECKHE CBOMCTBAa OEIKOB: THAPONU3, ACHATYpallus, KaYeCTBEHHBIC PEaKIMH Ha
OenKH.



OKclepUMEHTAIbHbIE METO/bl M3Y4YEHHUs BEIIECTB M MX IPEBPALCHUN: HAOIIOACHUE M ONMCAHUE
JIEeMOHCTPAIIMOHHBIX OIBITOB: IGHATYpalUs OEIKOB TP HArPEBAHUH, IBETHBIE PEAKIIUU OCJIKOB.

BbicokomoiieKkyIsipHbIe COeUHEHHS

OCHOBHBIE MOHATHS XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUI: MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, CTENEeHb NOJMMEpHU3alMM, CpeaHsAs MoJeKyiasapHas Macca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MTOJIMMEPU3ALUS U ITOJIMKOHAECHCALIMSL.

DKcrepuMeHTabHbIE METO/Ibl M3yUCHHUS BEIIECTB U MX MPEBPAIICHUI: 03HAKOMIIEHHE ¢ 00pa3namMu
IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAy4yKOB.

MexnpeamMeTHble CBA3H.

Peanuzanuss MeXIpenMETHBIX CBsi3ed INpU M3YyYEHUM opraHuueckod xumuu B 10 kmacce
OCYILECTBIISICTCS Yepe3 MCIOJIb30BAaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK W TMOHATHUH,
SBJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOT'O [IUKIIA.

OO0111e ecTeCTBEHHO-HAYUYHbIC OHATHS: SBJICHUE, HAYUHBIH (haKT, TMIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3,
CUHTE3, KJaccu(uKaius, nepuoJu4HOCTb, HaOJII0IeHNE, U3MEPEHNE, SIKCIIEPUMEHT, MOJIEJIMPOBAHHE.

®usnka: Marepusi, SHEprusi, Macca, aTroM, OJEKTPOH, MOJEKYyJa, SHEPreTUYECKUH YPOBEHb,
BEILIECTBO, TeNo, O0BEM, arperaTHoe COCTOSHUE BEIECTBa, (DU3MUYECKHE BEJIMYMHBI W EIUHUIBI UX
U3MEpEHUsl.

buonorus: kierka, opranusm, 6rocgepa, 0OMeH BEIIeCTB B OpraHu3mMe, pOTOCHHTE3, OMOIIOTHIECKU
aKTUBHEIC BemlecTBa (OSIKH, YIIIeBOIBI, )KUPBI, PEPMEHTHI).

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

TexHonOrMsl: MUIIEBbIE MPOAYKThl, OCHOBBI PAIMOHAJIBHOIO IUTAHUSA, MOIOIIME CPEACTBa,
JIEKapCTBEHHbIE U KOCMETUYECKHE MPEnapaThbl, MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XMMHHU

XUMHUUECKUH 3JIeMEeHT. ATOM. SIpo aToMa, M30TOMbI. DJIEKTPOHHAs 000J0YKa. DHEpreTudyecKue
YPOBHH, TOyPOBHU. ATOMHBIE OpOUTaNy, S-, P-, d- amemMeHThl. OCOOCHHOCTH PACTIPE/ICICHHS HICKTPOHOB
10 OpOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTypausi aTOMOB.

Ilepnonnueckuil 3akoH u Ilepnonnueckass cucrema xumudeckux snemeHToB [[. M. Menneneesa.
CBs3p nepuoauyeckoro 3akoHa u Ilepuonndeckoi cucreMsl XuMHueckux 3ieMeHToB Jl. M. Menaeneesa ¢
COBPEMEHHOI TeOopuel CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHUYECKHX DJIEMEHTOB
U 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BEIIECTB 110 IPYMIaM U MepHoAaM. 3HAUYE€HUE MEePUOANIECKOTO
3aKOHa B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMUYecKas CBSI3b. BUIbl XMMHUECKON CBSI3M (KOBaJIGHTHAs HEMOJSpHAs U
HOJsIpHAsi, MOHHAsA, MeTajyindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOM XHMHYECKOW CBS3U
(oOMeHHBIE M JOHOPHO-AaKIENTOpHBIN). BomopoaHas cBs3b. BalleHTHOCTb. DIEKTPOOTPULIATEIHHOCTD.
Crenens okucineHus. MIoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTABA BEIECTBA.
THUIBI KPUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

IlonsTHEe O nUCHIEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOUIHBIE pacTBOpbl. MaccoBast 101 BelecTBa
B PacTBOpE.

Knaccugukanus HeopraHuueckux coeanHeHud. HoMeHKknaTypa HEOPraHMYeCKHX BEIIECTB.
I'eneTndeckas cBsI3b HEOPraHUUYECKHUX BEILECTB, IPUHAUICIKAIUX K PA3JIUYHBIM KJIACCAM.



Xumuaeckas: peaknus. Knaccudukarus XUMUYECKUX PEAKIIUA B HEOPTAaHMYECKOW M OPraHUYECKOM
XUMHUHU. 3aKOH COXPAHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS YHEPTUU NTPU XUMUUYECKUX
peaKkIusx.

CxopocThb peakiuu, e€ 3aBUCUMOCTb OT pa3lnyHbIX QakTopoB. OOpaTuMble peakiuu. XUMHUECKOe
paBHOBecue. PaKkTOPHI, BIUSAIOIINE HA COCTOSIHUE XUMUYeCcKOro paBHoBecus. [Tpunnun Jle IlaTtense.

OnexTponuTnyeckas aucconuanusi. CuiibHble U cnalObie anekTponuThl. Cpena BOJHBIX PacTBOPOB
BEIIECTB: KUCJIasi, HEUTpasbHas, IIeJIOYHAs.

OKHCIHUTEbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

OKCHepUMEHTAIbHBIE METOJbl M3y4YeHHUS BEIIECTB M HMX MPEBpAICHMIA: JEMOHCTpAlMs TaOJIuIl
«Ilepnoguyeckas cucrema xumudyeckux oaemeHtoB [[. M. MenngeneeBa», wuszydeHue MoJeieu
KPUCTALIMYECKUX PEIIETOK, HAONIOACHUE W ONMHCAHHWE JEMOHCTPAIMOHHBIX U JIA0OPAaTOPHBIX OIBITOB
(paznokeHue TMEepOKCHAAa BOAOPOJAa B TMPUCYTCTBUM KaTajau3aTopa, ONpPEIeIeHHE Cpeabl pPacTBOPOB
BEIIECTB C TIOMOIIBI0 YHHUBEPCAIBHOIO HMHIWKATOPA, pEaKlUUd HMOHHOrO OOMEeHa), MpOBEICHHE
npakTUuecKor paboTsl «BrusHue pa3nuHbIX PaKkTOpPOB Ha CKOPOCTh XUMUUECKOU PEAKIIUI.

Pacuérnble 3anaum.

PacuéTel 1o ypaBHEHUSIM XUMHYECKUX PEAKLUNA, B TOM YHCIE TEPMOXHUMHUYECKUE PACUETHI, paCUETHI
C UCIOJIb30BAaHUEM ITOHATHUS «MAcCOBasi JOJIsl BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannsl. Ilomoxenune HemeramnoB B Ilepuonnueckor cucreme xumMudeckux asnemeHtoB J[. U.
MenzeneeBa U OCOOCHHOCTH CTpOeHHUS aTOMOB. Du3nYecKHe CBOWCTBA HEMETAIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha MpuUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XVWMUYECKUE CBOWCTBA BAXHEHIIMX HEMETA/UIOB (TAJOTCHOB, CEephl, a3ora, gocdopa, yriepona u
KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOJCOAEPKAIIMX KUCIIOT, BOJOPOIHBIX COSTUHEHNU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COEUHEHUH.

Meramnel. I[lonoxenue meramuioB B Ilepuoanueckoil cucreme XuUMUYeCKUX aneMeHtoB . U.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTayioB. OO0mme ¢Gu3nyeckue
cBoicTBa MeTa/IoB. CIUTaBbl METAJIJIOB. DIEKTPOXUMUUYECKHUH PSIJT HAMIPSHKEHUN METaJIOB.

XYMUYECKUE CBOWCTBA BAKHEHIIINX METAJUIOB (HATPUH, KalIuii, KaubIuil, MarHUH, aTIOMUHUH, [IUHK,
XpOM, JKeJ1e30, MefIb) U UX COSTUHEHUH.

O61ue criocoOb! Moay4YeHUs! MeTauioB. [IpuMeHeHre MeTallIoB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOABl M3YYCHHS BEIIECTB M WX MPEBpAlIEHUN: U3YYCHHE KOJIICKIIMU
«MeTannel W CIIaBbl», 00pa3l0B HEMETAJUIOB, PEIIEHUE JKCIEPUMEHTANIbHBIX 3a7ad, HaOMoJeHUEe |
OMHCAaHHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJEHCTBHE THAPOKCHAA aTIOMUHUS C
pacTBOpamMu KHUCIIOT | IIeJI0Uei, KaueCTBEHHBIC PEaKIIN Ha KATHOHBI METAJIOB).

Pacuérnrie 3amaun.

Pacuétel maccel BelecTBa Wiu 00BbEMa ra3oB MO HM3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce HIIU
00BEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKI[UU BEIIECTB, PACU€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U KU3Hb

Ponp xumuu B 06ecrie4eHUH 3KOJOTUIECKON, SHEPTETHUECKON 1 MUIIEBOM 0€30MaCHOCTH, Pa3BUTHH
MeauIuHbL. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnennss o0 OOMMX HAYYHBIX TMPHUHIMIAX TPOMBIIIJICHHOTO TIOJYYCHHS] Ba)KHEHIIINX
BEIIECTB.

YenoBek B MHpE BEIIECTB W  MaTEepUaAlOB: BaKHEHIIME CTPOUTENIbHbIE MaTepHabl,
KOHCTPYKIIMOHHBIE = MaTepuaibl, KpacKu, CTEKJIO, KepaMmMHKa, MaTepHalibl JJisi  3JIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHM4YeCcKHe U MUHEpaJIbHbIE y10OpEHUS.



XuMHS U 370pOBbE YEIOBEKA: IPAaBHJIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIpenaparoB, IpaBuja
0€30I1aCHOT0 MCIIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHH B IOBCEAHEBHOM KU3HHU.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXmpeaMeTHBIX CBA3€H MpU U3YYCHUH OOl W HeopraHuvecko xumuu B 11 kimacce
OCYIIIECTBIISIETCSI 4Yepe3 MCIOJIb30BAHUE KaK OOLIUX €CTeCTBEHHO-HAYYHBIX IMOHSATUH, TaK U TOHATUH,
SIBJISTFOLLMXCSL CHCTEMHBIMHU JIJIsL OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0ue ecTecTBEHHO-HAYUHBIC TIOHATHS: HayYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIN3, CUHTE3,
KJ1accu(uKalus, IepuoAUYHOCTb, HAOIIOCHIE, SKCIIEPUMEHT, MOJICITMPOBaHIE, U3MEPEHUE, SBJICHUE.

®dusuka: wmarepus, >SHEpPrus, Macca, aroM, OJJEKTPOH, NPOTOH, HEHUTPOH, HOH, H30TOIl,
PaAMOaKTUBHOCTb, MOJIEKYJIA, PHEPIEeTUUECKUN YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE
BEIECTBA, (PU3MYECKHE BETUYUHBI M STUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, SKOcucTema, Ouocdepa, Makpo- U MHUKPOIJIEMEHTbHI, BUTAMHUHBI,
0oOMeH BelIEeCTB B OpraHu3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomorusi: XUMHYECKass MPOMBIIUICHHOCTb, METaJUTypTusi, TMPOU3BOJICTBO CTPOUTEIbHBIX
MaTepuasoB, CEIbCKOXO3AMCTBEHHOE MPOM3BOACTBO, MUIIEBAas MPOMBIIUIEHHOCTb, (apMaleBTH4YecKas
MPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETUYECKHX MPEenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, AIEKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiMBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHMS OOYYaIOLUIMMMCS IMPOrpamMm
cpenHero odmiero oopazoBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U IipeaMeTHbIM). HayuHo-MeToquueckoi
OCHOBOI1 JI71s1 pa3pabOTKH IJIaHUPYEMBIX PE3YJIbTATOB OCBOSHHUSI POTpaMM CPEAHEro 00111ero o0pa3oBaHus
ABJIIETCS CUCTEMHO-1€ATEIbHOCTHBIN MTOAXOI.

B coOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE JINYHOCTHBIX PE3YyJIbTATOB
OCBOEHHUSI mpeameTa «XHMHs» HAa YpOBHE CpeAHEro oOHIero oOpa3oBaHUS BBIJCJIEHBI CIEAYIOLINE
COCTaBJISOLIHE:

O0CO3HaHHE OOYyYarOIMMHUCS POCCUHCKOW TpaXJaHCKOW HMJIAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HaJIMYMe MOTUBAIMH K 00yUeHHIO;

I[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JTUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH
Y UCTOPUYECKHUX TPaJUIHK 0a30BOM HAYKU XUMHH,

TOTOBHOCTh U CIIOCOOHOCTH OOYHYAIOLIMXCSl PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMH, NPUCYIIMMH LIEJIOCTHON CUCTEME XMMUYECKOT0 00pa30BaHMs;

HaJIMYUe TMPABOCO3HAHMS SKOJOTHYECKOM KYJIbTYpbl U CIHOCOOHOCTH CTAaBUTh L€ M CTPOUTH
YKU3HEHHBIE IJIaHb.

JIMYHOCTHBIE PE3YyNbTAaThl OCBOEHUS NpeaMeTa «XHUMHUS» JIOCTUTAIOTCS B €IMHCTBE Y4YeOHOH W
BOCIIMTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C T'YMAHMCTUYECKHUMH, COLMOKYJIBTYPHBIMH, AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM W HJ€aJlaMHd POCCHMCKOT0 Tpa)kIaHCKOro o0IlecTBa, MNPUHATHIMH B
o0miecTBe HOpMamMM U TpaBWIaMHU IIOBEIEHUS, CHOCOOCTBYIOUIMMM IIpoIeccaM CaMOIIO3HAaHMS,
CaMOpPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHUS JIMYHOCTH O0YYAIOIINUXCS.



JInaHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa «XHMHs» OTpa)kaloT c()OpPMHUPOBAHHOCTH OIBITA
MO3HABATEIILHON M MPAKTUYECKOW JESATEIbHOCTA OOYYAIONIUXCS MO peallu3aly MPUHITHIX B 0OIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHUA O0YYAIOUTUMUCS CBOMX KOHCTHTYI[MOHHBIX MpaB U 00sI3aHHOCTEH, YBAXKEHUS K 3aKOHY U
MIPABOIIOPSIKY;

MPEJICTABICHUS O COIUATBHBIX HOPMAaX M MPaBUIaX MEKINIYHOCTHBIX OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JESATENbHOCTH MPU CO3AAHUU YYEOHBIX MPOEKTOB, PEIICHUN
yueOHBIX M MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W apTyMEHTBhI IPYTHX MpU
aHaJIM3e PA3TUYHBIX BUJIOB YUCOHOU JIEATEIHHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOILIEHUS K UICTOPHYECKOMY U HAYYHOMY HACIEAHI0 OTEYECTBEHHON XUMUU;

YBOXCHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TPAKTHUYECKOTO NPUMEHEHHUS XUMHH,
OCO3HAaHUS TOTO, YTO JOCTMDKCHHS HAyKH €CTh PE3yJbTaT JUTHUTEIbHBIX HAOMIOICHUH, KPOTOTIHBBIX
JKCIIEPUMEHTANBHBIX TTOMCKOB, TTOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

MHTEpeca M I03HABATEIbHBIX MOTHBOB B MOJYUYEHUU M MOCIEAYIOLIEM aHanu3e MHPOpMaluu o
MIEPEIOBBIX JIOCTHIKEHUSX COBPEMEHHON OTEYSCTBCHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHHBATh CHUTYallMd, CBA3aHHBbIE C XUMHUYECKUMHU SIBICHUSMU, U TPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh HA MOPATLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OI[EHUBAThH CBOE IMOBEJCHHUE W TIOCTYIKU CBOMX TOBAPHIIEH C TO3UIMA HPAaBCTBEHHBIX U
MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MMOHUMAaHUS [IEHHOCTEH 37J0pOBOTO M 0€30IMacHOro 00pasa KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO;

coOIOAeHHsI TIPaBMJI OE30MAaCHOTO OOpaIIeHHs C BEIIeCTBaMU B OBITY, MOBCEAHEBHON >KU3HHU U B
TPYJAOBOH AESITETHbHOCTH;

MOHWMAHUS TICHHOCTH TPABWJI HHIUBUIYATHHOTO M KOJUIEKTMBHOTO O€30MacHOTO ITOBEJCHHS B
CUTYAITUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUSA TOCIEACTBUIM U HEMPUSTUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB,
KYpEHHs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKAaTHBHOW KOMIICTCHTHOCTH B Y4eOHO-HCCIICIOBATEILCKON JIEATEITHBHOCTH, OOMIECTBEHHO
MOJIE3HOM, TBOPUECKOH U IPYTHX BUIAX JCSITEIbHOCTH;

YCTaHOBKH Ha aKTMBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a7a4 COIMATbHON HAMPaBICHHOCTH (B
paMKax CBOETO Kjacca, IKOJIbI);

WHTEpeca K MPaKTUUYECKOMY H3Y4YEHHUIO Mpodeccuil pa3inyHOTO POJa, B TOM YHCIE HAa OCHOBE
MPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHHUS K TPYY, JTIOASIM TPyJa U pe3yIbTaTaM TPYAOBOM eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW TPAEKTOPHUU OOpa3oBaHUs, Oymymiei
npoeccCHu W peallu3allid COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS:



9KOJIOTUYECKHU 11€71€CO00Pa3HOro OTHOLIEHUS K IPUPOAE, KAK UCTOYHUKY CYIIECTBOBAHMS )KU3HU Ha
3emuie;

MOHUMAaHHMS III00ATBHOTO XapaKTepa SKOJIOTHYECKUX PoOIeM, BIMSHUAS SKOHOMHUUECKUX MPOLIECCOB
Ha COCTOSIHME ITPUPOJHOM U COLIMAIIBHON CPENbI;

OCO3HaHMsI HEOOXOAMMOCTH HCHOJNb30BAHUS JOCTHXKEHMH XHMMUHU JJsl PpEIIEHUs BOIPOCOB
PalMOHAIBHOIO IIPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS ACUCTBUM, NPUHOCALIMX Bpel OKPYKAIOIIEW IPUPOJHOM Cpene, YMEHHs
IPOTHO3UPOBATh HEOJIArONPUATHBIE HKOJOTHMYECKUE IIOCIEACTBHUS MNpEANPUHUMAEMbIX JeHCTBUH U
IPeOTBpallaTh HX;

HaJIMYUS Pa3BUTOTO IKOJOTMYECKOTO MBILIUIEHUS, SKOJIOIMUECKON KYJIbTYpbI, OIBITA IEATEIbHOCTH
DKOJIOTMYECKON  HAIpaBJIEHHOCTH,  YMEHHUS  pPYKOBOJCTBOBaTbCSI HMMHU B  I103HABaTEJIbHOM,
KOMMYHHKAaTHUBHOHN M COLMAJIHON MIPAKTUKE, CHOCOOHOCTU U YMEHUS aKTUBHO IPOTHUBOCTOATh UIEOJIOTUU
xeMopoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKU
U O0ILIECTBEHHOM MPAKTUKH;

NOHUMaHMs crielU(pUKI XMMUU KaK HayKH, OCO3HaHUA €€ posid B (OPMHUPOBAHUHU PALUOHAIBHOIO
HAYYHOTO MBIIUICHHS, CO3[JaHUU LIEIOCTHOTO MPEACTaBICHUS 00 OKpYXKAIOUIeM MHpE KaK O EJUHCTBE
OPUPOJIbI U YEJIOBEKAa, B MO3HAHWU IPHUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpOoOJIeM COXpaHEHUS
IIPUPOIHOTO PAaBHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAUMMOCTM XHMMHUHM JJIsi COBPEMEHHOM NMBMIM3alMU: B €€
TYMaHHCTUYECKON HaNpaBIEHHOCTH M BaXHOH POJIM B CO3JaHWU HOBOHW 0a3bl MaTepUAIbLHOW KYJIbTYPHI,
pelIeHnH II00ANbHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHUSI UYEIOBEYECTBA — CHIPbEBOM, IHEPreTUYECKOM,
NUILEBOM U HKOJOTMYECKOW O€e30MacHOCTH, B PA3BUTHM MEAULMHBI, 00ECIIEUEHUH YCIOBHM YCIEUIHOTIO
TPyZa ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKI0T0 UjieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOW IPaMOTHOCTU: NMOHMMAaHUS CYIIHOCTH METOJIOB IO3HAHUs, UCIIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh IOJy4YaeMble 3HAHUS JUIsl aHadu3a U OOBSICHEHMS
SBJICHUH OKPYXKAIOLIEr0 MHUpa U TMPOUCXOAAIIMX B HEM HM3MEHEHHUIl, yMEHHUs JenaTb OOOCHOBAHHBIE
3aKJIFOYEHHs Ha OCHOBE HAy4HbBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C IIETbI0 MOJIyYeHHs JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XMUMMUYECKHWE 3HaHUS Ui pelIeHus mpodieM B
pEANIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpEca K NO3HAHUIO U HCCIIEN0BATENBCKON JEATENBHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B pa3InYHbIX cepax nmpohecCHOHATBLHON AeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIE pe3yJbTaThl OCBOCHHS YYeOHOTO mpenMera «XHMHs» Ha YPOBHE CPEIHETrO
o01rero o0pa3oBaHus BKIFOYAIOT:

3HaUMMbIe s (OPMHUPOBAHUS  MHPOBO33PEHHs]  OOydaIOMUXCS — MEXKIUCIUTUTMHAPHBIC
(MeXMnpeaIMeTHbIe) OOIleHAyYHBIE TOHSITHS, OTPAXKAMIIHWE IIEIOCTHOCTh HAYYHOW KApTUHBI MHpa H
cneumi)m(y MCTOOOB IMO3HAHHA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/ISI, BCIICCTBO, DHCPIus,
SIBJICHHE, TPOIECC, CHCTeMa, HAYYHBIM (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIeIOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT U JIPYTHE);



yHHUBEpcaJbHble Yy4yeOHble JeicTBUs (TO3HaBaTelbHbIE, KOMMYHUKATHUBHbBIC, PETYJSATUBHBIC),
obecnieunBaromue (GopMupoBanre (HYHKIIMOHAIBLHOW TI'PAaMOTHOCTH H  COIHAIBLHON KOMITETECHITUH
00y4Jaromuxcs;

CIOCOOHOCTh O0YYaIOMIMXCSl UCIOIb30BaTh OCBOCHHbBIE MEXKIUCIUILUIMHAPHBIC, MUPOBO33PEHUECKUE
3HAHUA U YHUBEpCaJlbHbIE YUeOHbIC EHCTBUS B IO3HABATEILHOM U COLIMATILHON MPAKTHKE.

MeranpeqMeTHble  pe3yNbTaThl  OTPAXKAIOT  OBJAJICHWE  YHUBEPCAIBHBIMH  YU4COHBIMU
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a30Bble JJOrnYecKHUe AeCTBHS:

CaMOCTOSITENILHO (OPMYIUPOBATH U aKTyaTU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTIPECIIATh IENU JIeATEIBHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUH UX JOCTHKCHHS, COOTHOCHTH
pe3yNbTaThl ACSTENBHOCTH C TOCTABJICHHBIMU LEJSMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHHWM MPUEMBI JIOTMYECKOTO MBIIIICHHUS] — BBIACTSATh XapaKTepHBIC
NPU3HAKW TOHSATHH M yCTaHABIMBATh WX B3aMMOCBS3b, MCIIOJIH30BATh COOTBETCTBYIOIINUE TOHSATHUS IS
00BsICHEHUS OTJENIbHBIX (PAaKTOB U SIBJICHU;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIIaCCU(UKALIUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

yCTaHaBIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHBHBIC, JCAyKTHBHBIC, 110 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHBOPEYUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHpPOBATH BBIBOJLI U
3aKJTIOYEHHUS,

INPUMEHSTh B IMPOLIECCe MO3HAHUSA, UCIOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH,
peoOpa3oBEIBATh MOJICIBHBIC TPEACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ) 3JIEMEHTA, XUMHYCCKas
dopMmyIa, ypaBHEHHE XUMUYECKOW PEAKIIMH — NP PEIICHUU YIeOHBIX MO3HABATEIBHBIX U MPAKTUICCKUX
3a/1a4, TPUMEHATHh Ha3BaHHbIE MOJETbHBIC TPEJICTABICHUS MAJIsS BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHWS BEIIECTB M XUMUICCKUX PEAKITHIA;

dbopMynupoBaTh LEIN M 3a7a4d WCCIEIOBaHUS, HCIOIb30BaTh MOCTABICHHBIE M CAMOCTOSITEIHLHO
c(OpMyIMPOBAHHBIE BOIMPOCHI B KAaueCTBE HHCTPYMEHTa TMO3HAHHMS U OCHOBBI Ui (HOPMHUPOBAHHS
TUTIOTE3BI TI0 TPOBEPKE NMPABHIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BJIQJICTh HaBBIKAMU CaMOCTOSITEIIPHOTO IJIAHUPOBAHUS U TIPOBEJACHHS YICHUYECKUX YKCIIEPHMEHTOB,
COBEpIIICHCTBOBATh YMEHHUs HaOMIOAaTh 3a XOJOM TIPOIEcca, CAMOCTOSITEIFHO IPOTHO3UPOBATH €ro
pe3ynbTaT, (GOopMyIupoBaTh OOOOIIEHHS ¢ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH pPe3yJIbTaTOB
WCCJICJIOBAHMSI, COCTABIIATh 00OCHOBAHHBIN OTYET O MPOJICITAHHOMN paboTe;

PHOOpPETaTh OIBIT YYCHHYECKOH HCCIICAOBATEIBLCKON M IMPOCKTHOW ACSITEILHOCTH, IPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHCKY METOJOB pEIICHHS NPaKTHUECKUX 3ajad,
MPUMEHEHHUIO Pa3IMYHbIX METOJOB IMO3HAHUSI.

3) padora ¢ undgopmanmeii:

OPUEHTUPOBATHCSA B PA3IUYHBIX HCTOYHUKAX WH(OpManuu (HAYIHO-TIOMYJSIpHAS JIATEpaTypa
XUMHYECKOTO COJIep)KaHUs, CIIpaBOYHBbIC MOCOOUS, pecypchl MHTepHeTa), aHAIM3UPOBATh MHQPOPMAIIHIO
pa3IMYHBIX BHJIOB W (OpM TpEACTaBICHUS, KPUTUYECKH OILIEHWBAaTh €€ JOCTOBEPHOCTh U
HETIPOTHUBOPEIHBOCTE;

(GbopMyIMPOBaTh 3alPOCHl U MPUMEHSATh PA3JIMYHBIE METOJBI MMPHU IMOUCKe M 0TOOpe WH(pOpMAIUH,
HEOOXOUMOI TSI BRITIOTHEHUS Y4eOHBIX 3a/1a4 ONMPEIeIEHHOTO THIIA;

MPHOOPETATh OMBIT UCTIOIH30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMUHBIX
MOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpATh ONTHMAIBHYIO OpMYy NpeacTaBieHUsT WHPopMaIuu (CXembl, rpaduKH,
JarpaMMbl, TaOJIULBI, PUCYHKH U IPYTHE);

UCITIOJIb30BaTh HAYYHBIA SI3BbIK B KA4eCTBE CPEJCTBA MpHU paboTe ¢ XUMHUYECKOH HH(pOpMAaIHen:
NPUMEHSTh MEXIpeAMETHbIe ((Pu3nYecKue U MaTeMaTU4YecKue) 3HAaKM U CHUMBOJBIL, (OPMYIbI,
abOpeBHaTyphl, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBgi1ajieHHe YHUBEPCAJIBLHBIMH KOMMYHHKATHBHBIMHM 1€ CTBUSIMU:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbl B XOJleé Juaiora W/Wih JAUCKYCCHUH,
BBICKa3bIBaTh WJEH, (GOPMYIUPOBATH CBOU MPEMJIOKEHUS OTHOCHUTEIBHO BBIMOJHEHUS MPEATIOKEHHOM
3a/1a4i;

BBICTYNIaThb C IpPE3CHTAalUed pe3yJabTaTOB  I103HABATEIbHOM  JESTEIBHOCTH, IIOJY4YEHHBIX
CaMOCTOSITENIbHO HWJIM COBMECTHO CO CBEPCTHHKAMH TPU BBIOJHEHUH XHMHUYECKOTO HKCIEPUMEHTA,
MPAKTUYECKON pabOTHI MO MCCIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, Peaiu3alui yueOHOro MPOeKTa ’
(GopMyIHpOBaTH BBIBOJBI 1O Pe3yJbTaTaM MPOBEAEHHBIX MCCIEIOBAHUIN IMyTEM COTIIACOBAHMS MO3UIHMN B
X0/J1e OOCYKACHHSI 1 0OMEHA MHCHUSIMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMHU PEryISTHBHBIMH 1€CTBUSIMU:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYLIECTBIISITH CBOIO IMO3HABATEIBHYIO JESATEIBHOCTD, OMpEAesis
e€ 11eJu ¥ 3a]]a4i, KOHTPOJIMPOBATh U 110 MEPe HEOOXOIMMOCTH KOPPEKTUPOBATh IPEJIaraeMblii aJIrOPUTM
JIeMCTBUI TIPH BBHIMOJHEHUH y4eOHBIX M MCCIIEIOBATENbCKUX 3a/1a4, BRIOMpaTh HambOosee 3((eKTUBHBIN
Croco0 UX petIeHus ¢ y4€TOM MOIYYeHHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBISATh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

NPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHBIC pE3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs OTPAKAIOT:

c(hOopMUPOBAHHOCTH MPEICTABICHUN O XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI
MUpa, POJIM XMMHUH B TIO3HAHUU SIBJICHUI PHUPOJIBI, B (POPMUPOBAHUU MBIIUIEHUS U KYIbTYPhl JINYHOCTH,
e€ (QYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAMMOM I PEIIeHUs MPAKTHYECKUX 33]a4 U JKOJOTHYECKH
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHUCTEMON XWMHYECKHX 3HAHHWM, KOTOpas BKJIKOYAET: OCHOBOMOJIATAIONIME TMOHSATHUSA
(XMMUYECKUIl ~ BJI€MEHT, aTroM, DJJEeKTpOHHas  o0oyiouka  aToMa, MOJIeKyJa,  BaJICHTHOCTH,
ANEKTPOOTPHUIIATEILHOCTh, XUMHYECKast CBS3b, CTPYKTypHas (opmyrna (pa3BépHyTas U COKpalI€HHas),
MOJIb, MOJISIpHAsl Macca, MOJIAPHBIA OO0BEM, YIIIEpOIHBIN CKeneT, (yHKIMOHATIbHAs TPyYIa, paauKal,
W30MEpHs, U30MEphI, TOMOJIOTHYECKUI Psii, TOMOJOTH, YIJIE€BOAOPOABI, KHCIOPOJI M a30TCOAEpIKAIINe
COCTMHECHUSI, MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIE COCIUHEHUS); TCOPUU U
3aKOHBI (TEOPHs CTPOCHUS OpraHuveckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUS MaCChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHWMHH; MHUPOBO33PEHUYECKHE 3HAHUs, JIEKAIIUE B OCHOBE
MOHUMAHUS TPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKUX SBICHUH, (AKTOJOTUUECKHE CBEACHUS O
CBOMCTBAx, COCTaBE, MOJYYCHHH M OE30MaCHOM HCIOJIb30BAaHUU BAKHEUIIINX OPTraHUYECKHUX BEIIECTB B
OBITY U IPAKTHUYECKOM JEATEILHOCTH YEeTIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATh XapaKTepHbIC MPU3HAKU TOHSATHH, YCTaHABIMBATH WX
B3aMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHATUS TPU ONUCAHMM COCTaBa, CTPOCHUS U
MIPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;



c(OpMHUPOBAHHOCTh ~YMEHHUW  HCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY JJsi  COCTaBJICHUS
MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHOW) (OpMyaT OpraHMYECKHUX BEUIECTB U
YpaBHEHMI XWMHYECKHUX PEaKIHUH, W3rOTABIMBATH MOJAEIH MOJEKYJ OPraHMYeCKHMX BEIIECTB IS
WUTIOCTPAIIMH UX XUMUYECKOT'O U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAAJIC)KHOCTh U3YUYEHHBIX OPraHUYECKHX BEILECTB
[0 UX COCTaBY U CTPOCHUIO K ONPEACNEHHOMY KIAcCy/TpyIIe COSAUHEHHUH (yriIeBOJOPOIbI, KUCIOPOA U
a30TCo/EpKaIllUe COCIUHEHHUS, BBICOKOMOJEKYISIDHBIE COCIUHEHMS), JaBaTh WM Ha3BaHHUA II0
cucreMatnueckor HomeHkiatype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC HA3BaHHUS OTICIBHBIX
OpraHMYECKUX BEIIECTB (STWJICH, MPOINWICH, alleTUIeH, JSTWICHIVIUKONb, TJHUIEepuH, ¢eHod,
dopmanbpaerun, amneTanbAeTHA, MypaBbHHAs KHCIIOTAa, YKCYCHas KHCJIOTa, OJICMHOBAs KHUCIOTA,
CTEapHHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, KpaxMall, IeJUII0II03a, TIUIHNH);

c(OpPMUPOBAHHOCTh YMEHHS ONMPENEISITh BUIbl XUMUYECKON CBA3M B OPraHUYECKHX COCIUHEHMSIX
(omMHApHBIC U KPATHEIE);

c(OPMHUPOBAHHOCTh YMEHHS NMPUMEHATH MOJIOKEHHUSI TEOPUU CTPOCHHUS OPTaHWYECKHX BEIIECTB A.
M. ByrtnepoBa ayii OOBSICHEHMSI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHHUS; 3aKOH
COXPaHEHHUS MAaCChI BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOeHHE, (U3MUECKHEe H XHUMHUYECKHE
CBOWCTBA TUITUYHBIX MPEJCTABUTENCH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ITHUJICH,
MpOMWIEH, aleTwieH, OyramueH-1,3, metunOyraauen-1,3, OeH30J, METaHOJ, 3TAHOJ, STUJICHTJIMUKOIIb,
TIIMLEepUH, (EeHOJI, aleTaabAeruil, MypaBbUHAas U YKCYCHas KHUCJOTHI, TJIOKO3a, Kpaxmal, LeJUII0J03a,
AMUHOYKCYCHAsl KHCJIOTAa), WJUIIOCTPUPOBATh TE€HETUYECKYI0 CBS3b MEXIYy HHUMHU YPaBHEHHSIMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIHH C CIIOJIb30BAHHEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HMCTOYHHKH YTIIEBOJOPOTHOTO CBHIPhs (HE(DTH,
OPUPOJHBIM Ta3, yroip), CHOCOObl HX TepepabOTKM U TMPAKTHUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadoTKH;

c(OPMHUPOBAHHOCTh YMCHHM TPOBOJUTH BBIYUCICHUS 110 XUMHUYECKHM YpaBHEHHSAM (Macchl,
00béMa, KOJIMYECTBA HCXOJHOTO BEILIECTBA WM NPOAYKTAa PEAKIMH IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUH BIA/IETh CUCTEMON 3HAHUI 00 OCHOBHBIX METO/IaX HAyYHOTO MMO3HAHUS,
UCIIONIb3YEMBIX B XUMHUU TP M3YYCHUU BEIIECTB W XHMHYECKUX SIBIICHUH (HAOIIO/JCHUE, W3MEpPEHUE,
9KCIEPUMEHT, MOJICITMPOBAHIE), HCITOIB30BATh CHCTEMHBIE XUMHYECKHIE 3HAHUS ISl IPUHATHS PEIICHHUHA B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHUW COOJIOAATh TMpaBUja MOJH30BAHUS XUMHUYECKOW TMOCYIOoi U
nabopaTOpHBIM 00OpYJIOBaHWEM, a TaK)Ke MpaBWja OOpalieHHWs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBITIOJTHEHHIO JIAOOPATOPHBIX XUMHUYIECKUX OIBITOR;

c(hOpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATH XUMHUYECKUN IKCHIEPUMEHT (TIpeBpaIleHUs
OpPTaHMYECKUX BEIIECTB MPU HATPEBaHHH, MOTyYEHHE STHIICHA M W3YYCHHE €r0 CBOMCTB, KaueCTBEHHBIC
pEaKIi OPraHWYEeCKUX BEIIECTB, JCHATypamus OCITKOB NMPH HArPEBAaHHUH, I[BETHHIC PEaKIIMH OCIKOB) B
COOTBETCTBUH C TPaBHJIAMH TEXHHKH O€30MacHOCTH NMpHU OOpamleHWH C BEUIECTBAMHU U JIA0OPATOPHBIM
0o0opy/oBaHUEM, MPEACTABIATh PE3YNbTAaThl XMMHUYECKOTO SKCIEPUMEHTa B (OpPME 3alHucHU ypaBHEHUI
COOTBETCTBYIOIIUX peakinii U (OpMyIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUYECKH aHATM3UPOBATh XUMHUUECKYIO HH(OPMAIIHIO, TTOTydaeMYyIO
U3 pa3HbIX UICTOYHHUKOB (CpesicTBa MaccoBoi nHGopManuu, IHTepHET u Apyrux);

c(OpPMHPOBAHHOCTh YMEHHI COOJIIOJaTh MpPaBUiIa HKOJOTHMUYECKH LIEIecO00pa3HOro MOBEICHUS B
OBITY M TPYIOBOW JEATEIBHOCTH B LEJAX COXPAHEHHsS] CBOETO 37I0POBbS M OKpPY)KAIOLIeH NpUPOIHON
Cpelpl, OCO3HAaBaTh OINACHOCTb BO3JEWUCTBUS Ha KHUBBIE OPraHU3MbI OINpPEAETEHHBIX OPraHUYECKUX



BEIIECTB, MOHUMAas cMbIcn mokaszarens [IJIK, moscHAT, Ha mpuMepax CrIocoObl YMEHBIICHUS |
NPEIOTBPALICHNUS UX BPETHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKa;

U 00YYaroIMXCcsi C OTPaHUYEHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHHUE NMPHUMEHSATh 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX METO/IaX [TO3HAHMS BEIIECTB U XUMUYECKUX SBICHHIA;

JUISL CIIETIBIX M CTa0OBUAAIIMX O0YYaIOMINXCS: YMEHUE HCIOIb30BaTh PEIbEPHO-TOUCUHYIO CUCTEMY
o0o3Hauenwmii JI. bpaiist 11 3anucu XUMHYECKHX GOpPMYIIL.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXkaroT:

c()OPMUPOBAHHOCTh MPEICTABICHUA: O XHWMHUYECKOW COCTABJISIONICH E€CTECTBEHHO-HAyYHOU
KapTUHBI MUpPA, POJIM XUMHHU B MO3HAHWU SBICHUNA MPHUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHATBHOW TI'PaMOTHOCTH, HEOOXOAMMOMN /i pElIeHUS NPaKTHUYECKUX 3a7ad U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XUMHWYECKHX 3HAHUM, KOTOpas BKJIOYACT: OCHOBOIOJIAralOIUE ITOHATHUSA
(XMMHYECKHUIl 3JIEMEHT, aTOM, MU30TOIl, S-, P-, O- 3JIEKTPOHHBIC OPOUTAIIM aTOMOB, MOH, MOJIEKYJIa, MOJIb,
MOJIIPHBIA 00BEM, BaJEHTHOCTBH, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(koBaJleHTHasi, MOHHAs, METaJUIMYecKas, BOJOPOJHAsS), KpUCTa/NIMYecKas pPemETKa, THIbl XUMHYECKHX
peakuui, pacTBOpP, HIIEKTPOJUTHI, HEIIEKTPOJUTHI, 3JIEKTPOJUTHYECKAsT IUCCOLUALUSA, OKHUCIUTEIb,
BOCCTaHOBUTEIb, CKOPOCTh XMUMUYECKOM PEaKIMHU, XUMUYECKOE PAaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHS
3JIEKTPOJIMTUYECKON JUccolMaluu, nepuoauueckuii 3akod J[. M. MenzeneeBa, 3aKOH COXpaHEHHSI MacChl
BEIIECTB, 3aKOH COXPaHEHMsI M MPEBpAIICHHs] YHEPTHH NPU XUMHUYECKHX PEaKIUix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUM, MUPOBO33PEHUYECKUE 3HAHNUS, JICKAIIUE B OCHOBE IIOHMMaHUs IPUYUHHOCTH
U CUCTEMHOCTH XMMHYECKUX SIBJICHHUH, (DaKTOJIOrMUECKHE CBEIECHUS O CBOICTBaX, COCTaBe, MOJYYEHUU U
0€30IaCHOM HCHOJb30BAHUU BAXHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOMH
JeATEIbHOCTH YEIIOBEKA,

c(OpMUPOBAHHOCTh YMEHHUW BBIABIATh XapaKT€pHbIE MPU3HAKU TOHSATHH, YCTaHaBIMBATh MX
B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS IPU ONHMCAHWHM HEOPraHWYECKUX BEIIECTB U UX
[IPEBPAILCHU;

c(OPMHPOBAHHOCTh YMEHHUH MCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJMKY Ul COCTaBJIE€HUS (OpMYIT
BEIIECTB M YPAaBHEHUH XMMUYECKHUX peakiui, cuctemarnieckyro HomeHkiarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUSI OT/AEIbHBIX HEOPraHWYECKUX BELIECTB (YrapHbI ra3, YIJIEKHCIBIM ra3, amMMHak, TraméHas
U3BECTh, HETalIEHask U3BECTh, MUThEBAs COJA, MUPUT U JPYTHUE);

c(OPMHPOBAHHOCTh YMEHHMH ONpEAENSATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XHMHUYECKHX
3JIEMEHTOB B COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, BHJ XWUMHUYECKOW CBSI3M (KOBaJIGHTHAs, MOHHAasi,
MeTaJIJIN4ecKasi, BOAOPOJHAs) B COCAMHEHMSIX, TUIl KPUCTAIIMYECKOW PEIETKH KOHKPETHOIO BEUIeCTBa
(aToMHasi, MOJIEKYJIsipHAs, MOHHAs, METAUIMYecKas), XapakTep CpeAbl B BOJAHBIX PacTBOpax
HEOPraHUYECKUX COCAVHECHU;

c(OpMUPOBAHHOCTh YMEHUW YCTaHaBIMBATh MPHUHAIJICKHOCTh HEOPTaHMYECKUX BEIIECTB MO HX
COCTaBY K ONPEICIEHHOMY KJIACCy/TpYIIe COeTUHEHUH (IPOCThie BEleCTBA — METAJIbl U HEMETalIbl,
OKCH/Ibl, OCHOBAHUS1, KUCIOTHI, aM(pOTEPHBIE TUPOKCHU/IBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHH pPAaCKphIBaTh CMBICT nepuoauyeckoro 3akona Jl. M. MennaeneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, 00bSICHUTEIbHYIO U TPOrHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XUMHYECKHX
sanemeHToB 1-4 mnepuonoB Ilepmoanueckoit cucrembl xumudeckux snemMeHToB JI. M. Menneneesa,
UCTIONB3Ysl TOHATHSA «S-, P-, 0-DJEKTPOHHBIE OpPOMTAINY», «IHEPIeTUYECKUE YPOBHU», OOBSICHATH



3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COEIUHEHUI 1O MeproaaM U rpynmnam
[Iepnoanueckoii cucreMsl XuMU4ecKux ieMeHToB [I. 1. Menneneena;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepuU30oBaTh (OMHCHIBaThH) OOILIME XWMHYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE TE€HETUYECKOW CBS3U
MEX1y HEOPraHUYECKHUMHU BEIIECTBAMU C MIOMOIIBI0 YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATH XMMUYECKUE PEAKIMH 110 PA3TUYHBIM MPU3HAKAM
(4ucily W COCTaBy pearupyroliuX BEHIECTB, TEIJIOBOMY 3(PQeKTy peakiuu, WU3MEHEHUIO CTEIeHEH
OKHCJICHUS JIEMEHTOB, 0OpPaTUMOCTH PEAKINH, YUaCTHIO KaTalu3aropa);

c(OpMUPOBAHHOCTh YMEHUU COCTABIIATH YPAaBHEHMSI PpPEaKUUU pa3INYHbIX THUIIOB, TMOJHBIE U
COKpAaIEHHBIC YPaBHEHUS PEaKLUUil HOHHOTO OOMEHA, yYUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEaKIIUN HIyT
JI0 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH PEAKIMH, TOATBEPKAAIOIINE KAueCTBEHHBII COCTaB
pa3IMYHBIX HEOPTaHUUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMM DPACKPBIBaTh CYLUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX pEaKLIUl
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajlaHCca STUX peaKlnit;

c(OpPMUPOBAHHOCTh YMEHUU OOBACHATH 3aBUCHUMOCTh CKOPOCTH XHMMHUYECKOM peakuuu OT
pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIICHHUS XHMUYECKOTO DPAaBHOBECHS B 3aBHCHUMOCTH OT BHEILHEIrO
BozaeiicTBus (npuHuun Jle Illarense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTb XUMHUYECKHE MIPOIECCHI, JEKaIIMe B OCHOBE
MPOMBIIIICHHOTO MOJIY4Y€HHUs CEPHOU KUCIIOTHI, aMMHUaKa, a Takke chOPMUPOBAHHOCTH MIPECTABICHUN 00
OOIIMX HAyYHBIX MPHHLIUIAX ¥ SKOJIOTUIECKHUX MPOOIIeMaX XUMUYECKOTO MPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUH NMPOBOJUTH BBIYUCIEHUS C MCIIOIb30BAHUEM MOHATHS «MaccoBasl J0JIs
BEIIIECTBA B PAaCTBOPE», OObEMHBIX OTHOIICHUI Tra30B MPU XUMHUYECKUX PEAKIMSIX, MACChl BEIIECTBA WU
00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOrO M3 y4YacTBYIOIIMX B
peakuuy BEIIECTB, TEIUIOBOTO 3(¢eKxra peakury Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MpEBpALEHHs U COXPAaHEHUSI SHEPTUU;

c(OPMHPOBAHHOCTh yYMEHUH cOOdIOAaTh MpaBWJia IOJNB30BAaHUS XUMHUYECKOW TMOCYyIOoH U
1a0opaTOpHbIM O0OpYJOBaHUEM, a TakXe MpaBuUia OOpalleHHs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU IO BBIITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJIHATh XMMHUECKUNA SKCIEPUMEHT (pa3yiocKeHHe
NEPOKCHJA BOAOPOJA B IPUCYTCTBUH KaTalu3aTopa, ONPEIEICHUE CPEAbl PACTBOPOB BEIIECTB C MIOMOILBIO
YHHUBEPCAJIBHOTO HMHJUKATOPA, BIMSHUE pPa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XUMHUECKOW peakluu,
peakury HOHHOTO 0OMEHa, KayeCTBEHHbIE PEAKIMH Ha Cylb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTUOH
aMMOHHUSI, pellieHne IKCIEPUMEHTAIbHBIX 33/1a4 10 TeMaM «Metamisl» U «HemeTranns») B COOTBETCTBUH C
NpaBUIaMU TEXHUKU O€30MacCHOCTH MpHU OOpallleHHH ¢ BEIIECTBAMU U JIAOOPAaTOPHBIM O0OPYHAOBaHUEM,
NPEICTaBIATh Pe3yJIbTaThl XMMUYECKOIO SKCIEpUMEHTa B (pOpMe 3alHCH YPaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GopMyIMPOBATH BBIBOIBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUM KPUTHUECKU aHATU3UPOBATH XUMUYECKYI0 HH(POPMAIUIO, ITOIYy4aeMYIO
U3 Pa3HbIX UICTOUHUKOB (CPEJCTBa MAaCCOBOM KOMMYHHKAIMK, IHTEpHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHHH COOJIIOJIaTh MpPaBUiIa HKOJOTHMUYECKH LEIecO00pa3HOro MOBEICHUS B
OBITY M TPYAOBOU JEATEIHLHOCTH B IEJIAX COXPAHEHUSI CBOETO 3J0POBBS W OKPYKAIOIIEH MPUPOTHON
Cpelibl, OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPTaHU3Mbl ONPENEIEHHBIX BEIIECTB, MOHUMAs
cmbici nokazatens [1IK, mosicHsaTh Ha mpuMepax crocoObl YMEHBIICHUS U IPEJOTBPALICHUS UX BPEIHOTO
BO3/ICIICTBUS HA OPraHU3M YEJIOBEKa;



JUIsl 00y4JaroIuXcsl ¢ OrPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBBS: YMEHUE MPUMEHSATh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUSI BEIIECTB M XUMHUECKUX SBICHUI;

JUISL CTICTIBIX M CIAO00BUAALINX OOYYAIOIIMXCS: YMEHUE UCTIONIb30BATh PENbE(PHO-TOUCUHYIO CHCTEMY
o6o3nauenuii JI. bpaitnst miis 3anucu Xxumudeckux (Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOgOPOIBL: AJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIe COeIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [IpenmeTt opraHuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHs OpraHM4eCKUX
2 coequHenuiit A. M. bytneposa, eé 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [IpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIICH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE MICTOUYHUKH YTIIEBOJOPOJIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHast

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYrneBoabl: cocTaB, KiaccuPUKaIUS.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCIMHEHUS

30 AMUWHBI: METUJIAMUH W aHUJITHH
AMUHOKHCTIOTHI KaK aM(pOTepHBIC

31 OpraHUYECKUE COCANHEHUS, UX
Oouosnorudeckoe 3Hadenue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METOILI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEIUHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI O6p830BaHI/I}I
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XHMUM»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMudeckue cBorcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COeIUHEHUN

26

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHUHI 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

08 KontponbHas pabora no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME
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