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MNOSACHUTEJIBHAS 3AITMCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE cpeaHero oOmiero oOpazoBaHHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obOpazoBanuu B Poccuiickoit ®eneparumy,
TpeOOBaHUH K pe3yJabTaTaM OCBOCHHUS (peaeparbHOM 00pa3oBaTeIbLHON MPOTPAMMBI CPEHETO OOIIEero
obpazoBanus (POII COO), mpencraBneHHbIXx B DeaepaqbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom Konuenmmm mpernogaBaHusi y4eOHOTO TpeaMeTa «XUMHS» B
oOpa3oBaTenbHBIX  opraHmzamusx  Poccuiickoit ~ Dexepaunu,  pealu3ylOIIUX  OCHOBHEIC
oOpa3oBaTelbHbIE TPOTPAMMBbl, M OCHOBHBIX TNOJOXKEHUH «CTpaTerudl pa3BUTHS BOCIUTAHHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopspkenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3paboTKe MpOorpaMMbl MO XMMHUH, K OMpEIeTICHUI0 OOIIel cTpareruu
oOyueHusi, BOCIIMUTAHUS U Pa3BUTHUS OOy4alOUIMXCA CPEICTBaMU y4yeOHOro mpeaMera «XHUMHSD» s
10-11 xmaccoB Ha 06a30BOM YpOBHE COCTaBWJIM KOHIenTyaibHble mosokeHuss PI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJIed, COJEp:KaHUs, pe3yJbTaToB OOy4eHHs U TpeOOBaHMA K YpPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3zoBaHKE, MOTYyYaeMO€ BBITYCKHUKAMH OO0Ie00pa30oBaTeIbHON OpraHu3alnm,
SBIISIETCSI HEOTHEMIIEMOW YacThl0 WX 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPUIAIONIAM 3TarloM
peanu3alii Ha COOTBETCTBYIOIIEM €My Oa30BOM YpPOBHE KITIOYEBBIX IIEHHOCTEH, MPUCYIIHX
IIEJIOCTHOM CHUCTEME XHMHUYECKOTO O0pa3oBaHMsA. JTH IEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
pHUpOJBI, (POPMUPOBAHKSI MHUPOBO33PEHUST M OOIIEH KYyJIbTyphl YEJOBEKa, a TaKXKe IKOJOTHUECKH
00OCHOBaHHOTO OTHOILIEHHUS K CBOEMY 3J0POBbI0 M INPHPOJIHON cpepe. Peamusyercs xumuueckoe
oOpazoBaHue OOYYarONIUMXCS Ha YPOBHE CpeIHEro oOmero oOpa3oBaHHUs CpPEACTBAMU Y4eOHOTO
npeamera «XUMHs», COJIEpKaHUe U MOCTPOEHHE KOTOPOTO ONPEAETCHbl B MPOrpaMMe IO XMUMHHU C
yuéToM cnenu(UuKy HayKu XMMHHM, €€ 3HAueHUs B NMO3HAHUU IPUPOABI U B MAaTEpUANbHOMN JKU3HU
oOmiecTBa, a Takke C y4éToM OOMMX Leled M NPUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit deaepanuu.

XUMHS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK HUIpaeT 0ocoOyl0 poJib B COBPEMEHHOM
LIUBWIM3ALMY, B CO3JaHUU HOBOM 0a3bl MaTepHaabHOM KyiabTypbl. OHa BHOCUT CBOW BKJIaja B
(GbopMupOBaHHE PALMOHAIBHOTO HAYYHOT'O MBIIUIEHUS, B CO3JaHME LIEJIOCTHOIO IpEICTaBIECHUS 00
OKpYXKaroIlleM MUpPE KaK O €IUHCTBE IPUPOIbI U UeJIOBEKA, KOTOpoe (OPMHUPYETCsl B XUMUHU Ha OCHOBE
IIOHMMaHMUS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEro MHpa, OCO3HAHMsI B3aMMOCBSA3M MEXITY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYSI C JAPYIMMM €CTECTBEHHBIMH HAyKaMHU, XMMMs CTajla HEOThEeMIIEMOU
YacThI0O MMPOBOHM KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYAa M U3HU KaXJOTO YieHa
oOmectBa. CoBpeMeHHass XMMHA Kak HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTHI
HampaBjeHa Ha pelIeHue INI00ANbHBIX NMPOOJIeM YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA — CBIPHEBOIA,
SHEPreTUYECKO, MUILIEBOM, IKOJIOTMUECKON OE30IaCHOCTH U OXPaHbI 3710POBbSI.

B cootBerctBMM ¢ OOmMMH IeNSMH M TNPUHLIMIIAMU CpeAHEro oOmero oOpa3oBaHUs
cojepxkanue npeamera «Xumus» (10—11 kmaccwl, 0a30BBI ypOBEHb H3Yy4YEHHs) OPHEHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYyJbTYpHYIO MOJIrOTOBKY OOYyJaroImuXcs, HEOOXOIUMYI0 UM JIJs
BBIPAaOOTKH MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOTO BKIIOYEHUS B JKM3Hb COLIMYMA,
NIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTtaBnsiomuMu npeaMera «XUMUs SBISIOTC 0a30Bble Kypehl — «OpraHudeckas XUMHSD» U
«OO0mas 1 HeopraHW4yeckas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHsSI KOTOPBIX SBIISAIOTCS
OCHOBBI 0a30BOI HAayKH: CHCT€Ma 3HAHUM MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHUEM 3HAHUN U3
oOmiell XUMUU) U OpraHudeckoi xumuu. PopmMHpOBaHUE JAHHOW CHUCTEMBbl 3HAHUN NPU U3YyYEHUU



npeaMera 00ecreYnBaeT BO3MOXKHOCTh PAaCCMOTPEHMS BCEr0 MHOTrooOpasusi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxaHusi KypcoB — «Opranmueckass xumusi» u «OOmas U HEOPraHWYECKask XUMHUSD
copmMHupoBaHa B MpOTrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO IOAXOJa K M3YyYCHHIO y4eOHOTro
Marepuaga ¥ OOYCJIOBJIEHA HCTOPHUYECKM OOOCHOBAaHHBIM pa3BUTHUEM 3HAHUN Ha OIpEnENEHHBIX
TEOPETUUYECKUX YPOBHSX. Tak, B Kypce OpraHu4eCcKON XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUM CTPOEHUSI OPraHMYECKMX COECTUHEHMI, a TaKKE€ Ha YPOBHE CTEPEOXUMHUECKUX
U DJIEKTPOHHBIX NPEACTaBICHUI 0 cTpoeHUH BellecTB. CBeleHUs 00 U3ydaeMbIX B Kypce BEIIecTBax
JAIOTCS B Pa3BUTUU — OT YTJIEBOJIOPOJIOB A0 CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX cOeAMHEHUH. B Kypce
OpPraHMYecKOl XUMHUHM TOJYYaloT pa3BUTHE C(OpMHpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusl TIEPBOHAYAJIBHBIE TPEACTABICHUS O XUMHUYECKOM CBSI3HM, KIACCHU(UKAIIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKIIUH.

Ilog HOBBIM yrjaom 3peHuss B npeamere «XuMHsD» 0a30BOr0 YpOBHS paccMaTpUBaeTCs
M3YYEHHbII Ha YpOBHE OCHOBHOIO 00mero oOpa3oBaHUs TEOPETHYECKUH MaTepuan H
(haKTOJIOTHYECKUE CBEACHMUSI O BEIIECTBAX M XUMHUYECKOW peakimuu. Tak, B 4YaCTHOCTH, B Kypce
«OO0masi u HeopraHuyeckas XuUMHUS» OOydYaloOIMMCS TPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh
3HaYEHHE MEePHOJMYECKOTO 3aKOHA C OOIETEOPEeTHUECKUX M METOJOJIOTUYECKUX MO3UIUH, TIy0xke
MOHATh MCTOPHYECKOE M3MEHEeHWEe (YHKIIMHA ITOTO 3aKOHA — OT 000OImarmed 10 OOBICHSIOMmENH U
MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMI O BaXKHEHIIMX BENIECTBaX, MX COCTaBE, CTPOEHUM, CBOWMCTBAX U
MPUMEHECHHUH, a TaK)K€ O XMUMHYECKUX PEaKIUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTECKAHHS
nonosHsieTcst B Kypcax 10 u 11 kimaccoB anemMeHTaMu coaep KaHus, UMEIOIIUMHU KYJIbTYPOJIOTHUECKHI
U TPUKIIATHON XapakTep. DTU 3HAHHUS CIIOCOOCTBYIOT MOHMMAHMIO B3aMMOCBSI3M XUMUU C APYTUMU
HayKaMH{, pacKpbpIBalOT €€ pOJib B IIO3HABATEIIBHOW W IPAKTUYECKOM JEATENbHOCTH 4YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YB)XXEHUS K MPOIECCY TBOPUECTBA B 00JaCTH TEOPUM M MPAKTUUYECKUX
MPWIOKEHUH XUMHUHU, TOMOTAIOT BBIMYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO
3HAYUMBIX MMpoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATh HH(DOPMALIMIO U IPUMEHSATh
e€ JuIsl  TONOJHEHMsS  3HAHWW, PpEUNICHUS  WHTEJUIEKTYaJbHbIX M OKCIEPUMEHTAJIbHBIX
HCCIIeIOBATEeNIbCKUX 3a/lady. B 1enoMm coaepkaHue ydyeOHOro mnpeamera «XuMUus» JaHHOTO YpPOBHS
W3Y4YEeHHUS OpPUEHTHPOBAHO Ha (QOopMHUpOBaHHE y OOYYAIOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI ISt
noHUMaHus QuiocoPckux uAeH, TaKuX Kak: MaTepuajgbHOE EeIMHCTBO HEOPraHWYEeCKOro U
OpPraHUYECcKOTr0 MUpPA, OOYCIOBICHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHHEM, NTO3HABAEMOCTh
MPUPOIHBIX SBICHUI MyTEM AKCIEPUMEHTA M PEIICHUS MPOTHUBOPEUHI MeXAy HOBBIMH (pakTamu U
TEOPETUYECKUMU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PELICHUU HKOJOTMUYECKUX IpoldiieM, a
Takke MmpodiieM cOepexeHs] YHEPreTHUUECKUX PECypCOB, CHIPbs, CO3JaHHUS HOBBIX TEXHOJOTHI U
MaTepuaios.

B muiane pemienus 3ajad BOCIMTAHUS, Pa3BUTHS U COLMAIM3AIMUA OOYJArOIIUXCS MPHUHSTHIC
MporpaMMoON IO XMMHUM TMOAXOJbl K ONPEICICHUIO0 COAEpKaHUS M TOCTPOEHUS Mpeamera
MperycMaTpuBarT GopMUpPOBAHUE YHUBEPCAIBHBIX YUeOHBIX ACHCTBUIA, UMEIOIUX 0a30BOE 3HAYCHUE
JUIs  pa3MyYHBIX BHUAOB JCSATENBHOCTU: pEIIeHHs mpoOieM, TMOoWcKa, aHaiu3a U o0paboTKU
uHpopMaliy, HEOOXOJWMBIX s TPUOOPETeHHS OMbITa MNPAKTUYECKOW U HCCIeI0BATENbCKON
NEeSATENbHOCTH, 32aHUMAIOIIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTuke mpemnogaBaHus XMMUHU Kak Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U Ha
YpOBHE CpETHEro 00IIero 00pa3oBaHusl, MPU OMPEACTICHUH COJAEPKATEIBHON XapaKTePUCTHKU Iiesen
M3y4YeHUs TMpeaMEeTa HalpaBJI€HWEM [EPBOCTENEHHON 3HAUYUMOCTH TPAAUIIMOHHO MpU3HAETCS
dbopMHpOBaHHE OCHOB XHMHUYECKOW HayKd Kak OO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,



MPAKTUYECKOU JEATEIbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJMYECKON TOYKH 3pPEHUSI TAKOW IMOJXOJ K OMPEACNCHUIO IeJIe M3ydeHUs MNpeIMeTa SIBISETCS
BIIOJIHE OTIPAB/IAHHBIM.

CornacHO JaHHOUM TOYKE 3pEHUS TJIABHBIMU LIEISIMH U3YUCHUsS TpeaMeTa «XuMush» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBIISATOTCA:

e (opmupoBaHUE CHCTEMBI XUMHUYECKUX 3HAHWN KaK BaXKHEUIIICH COCTABIIAIONICH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHPA, B OCHOBE KOTOPOM JIGKAT KIFOYEBBIC MOHATHSA, (PyHIaMEHTAIbHBIC
3aKOHbI M TEOPUU XHMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHME M TOHHMMAaHHE CYIIHOCTH
JOCTYITHBIX 0000IIEHNH MHPOBO33PCHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HX
Pa3BUTHUA U CTAHOBJICHUS;

e ¢dopMHUpOBaHME M pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS BEIIECTB M
XUMHUYECKUX PEeaKlnid, HEOOXOAUMBIX TSI TPUOOPETEHUSI YMEHUNW OPUEHTHUPOBATHCS B MUPE
BEIIECTB W XUMHYECKHX SIBJIICHUM, HMMEIONIMX MECTO B TMPHUPOJIE, B TMPAKTUYECKOU U
MMOBCEIHEBHOMN JKU3HU;

® pa3BUTHE YMEHUW U CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONMIOJIEHHEM U OOBICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0ICHUEM TPaBHII 0€30MacCHOTO OOpaIeHHs C BEIIECTBAMU.

Hapsiny ¢ »Tum, comepkaTtenbHas XapakTEpUCTHKa IeJed W 3ajad W3y4YeHHs NpeaMeTra B
MporpaMMe IO XMMHUHW yYTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBHHM C HOBBIMU NMPUOPHUTETAMH B
cucteMe cpeaHero oOmiero ooOpazoBanus. CerogHss B MPENOJaBaHUM XHMHUH B OOJIBIICH CTETCHH
OTHa€TCS MPEANOYTCHHE MPAKTHYECKON KOMIIOHEHTE COJIepKaHusl OOydeHHUs, OPUEHTHPOBAHHOW Ha
MOATOTOBKY BBITYCKHHKA 00111€00pa3oBaTeIbHON OpraHu3aliy, BIaJCIONIEro He HabopoM 3HaHUH, a
(YHKIIMOHATBHOW IPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMH aKTHBHOTO MOJIy4EHHS 3HAHUH U
MPUMEHEHUSI X B peabHOM JKU3HU JUIs PEIICHUs TPAKTUYECKUX 3a1au.

B cBs3u ¢ 9TUM pH M3ydeHUU npeaMera «XUMUs» JOMUHHUpYIOIIee 3HaueHHe MPHOOpeTaroT
TaKue LEeIH U 3a/1a4H, KakK:

ajanrtanus oOydyarolmuxcs K YCJIOBHMSIM JMHAMUYHO pa3BUBAIOLIETOCs MHUpa, (HOpMUPOBAHUE
WHTEJUJIEKTYaJbHO  pPA3BUTOM  JMYHOCTH, TOTOBOM K CaM0O00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIBHOMY TMPHUHATHIO TPaMOTHBIX PpEHIEHHH B KOHKPETHBIX JKU3HEHHBIX CUTYalUX,
CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM,;

¢dbopMupoBaHre y 00ydarolUXcs KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETECHIIMIA), MUMEIOIINX
YHHUBEpCaJbHOE 3HAUCHUE JIJISl Pa3IMYHBIX BUJIOB ACATEILHOCTU: pelIeHHs IpobieM, MoucKa, aHallnu3a
u o0OpaboTku uHGPOpPMALUU, HEOOXOIUMBIX Ui MPHOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas
3aHMMAaeT BAXKHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe i1 OLEHKU C TMO3HUIUNA SKOJOTHYEeCKON
0€30MacHOCTH XapaKTepa BJIMSHUS BEUIECTB M XMMHUYECKHUX MPOIECCOB HAa OPraHM3M 4YeIOBEKa U
MIPUPOHYIO CPEAY;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, MHTEIUIEKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEN
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSITENBHO MPUOOPETaTh HOBBIE 3HAHMSI 10 XUMUU B COOTBETCTBUU
C JKU3HEHHBIMH TMOTPEOHOCTSIMHU, MCIOJIB30BaTh COBPEMEHHBbIE HH()POPMAIIMOHHBIE TEXHOJIOTUU IS
MOUCKA M aHau3a yueOHO 1 HaydYHO-TIONMYASPHON HH(OPMALIMK XUMHUYECKOTO COJIEP>KaHUS;

dbopMHpoBaHHE M PAa3BUTHE y OOYUYAIOUIUXCS ACCOLMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOMOIaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
MIpU TJIAaHUPOBAHUU U IPOBEAECHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE Y O00ydaronuxcs yOeKIEHHOCTH B TYMaHHUCTUYECKOW HAMpPaBICHHOCTH XUMUH, €€
BKHOU POJIM B PEIICHUU TI00ANBHBIX MPOOJIEM PallMOHAIBHOTO MPUPOIOTOIb30BaHUS, TIOTIOTHEHUS
SHEPreTHUYECKUX PECypCOB M COXpaHEHHs] MPUPOTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OEpe)KHOTO OTHOIICHHS K TPUPOJAE M CBOEMY 3I0pPOBBIO, a TakKe NPUOOpPETEHHsS OIbITa



HCIIOJIb30BAHHUA MMOJTYUCHHBIX 3HAHUM U TPUHATHA T'PAaMOTHBIX pemeHHﬁ B CUTyalludX, CBA3aHHBIX C
XUMHNYCCKHUMU ABJIICHUAMU.

B yuebHOM 1mane cpeHero oomiero oopazoBaHus npeaMeT « XUMHsD» 0a30BOTO yPOBHS BXOJIUT
B COCTaB MpeAMETHON 00sacTi «EcTeCTBEHHO-HAYYHBIE IPEIMETHIY.

OO1ee ynciio 4acoB, OTBEAEHHBIX ISl U3YUEHUS! XMMHUH, Ha 0a30BOM YPOBHE CPEIHEr0 00ILEro
oOpa3oBanus, cocraisier 68 yacos: B 10 kimacce — 34 vaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1
4ac B HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYECKUX COEIUMHEHUI (cucreMaruyeckas) W TpHUBHAJIbHbIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3liaMu OpraHMYecKHUX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTaBUTENN aJIKaHOB: (pU3MUecKkue M XUMHUYECKHe CBOMCTBA (peakuMM 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MIPEJICTAaBUTENIN aAJKEHOB: (PU3MUECKHEe W XUMHUYECKHE CBOICTBa (peakuuu TUIAPUPOBAHMS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKHil, KaTaTUTHUECKUii), muposu3. [IpoaykTel nepepaboTku HePTH, X TPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3laMu MmjIacTMacc, KaydyKoB U pe3uHbl, KojuieKuun «HedTb» u «Yroaby, MoJenTupoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJTHBIX BEUIECTB WM IPOJTYKTOB PEAKIIUH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHbIE OAHOATOMHBIE CHUPTHL. METaHON M STAHON: CTpOeHHE, (U3NYecKue u
XMMUYECKHE CBOMCTBA (PEaKUMW C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHBI€ CHOHPTHL. OTHICHTJIHMKOIb W TIUIEPUH: CTpoeHHe, (u3ndeckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@®eHoI: CTpOCHHWE MOJEKYIbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XAMUYECKHE CBOWCTBAa (pEakIMU OKHCICHHUS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIINH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIIOT. MblIa KaK COJH BBICIIAX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriieBo1oB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEeHHE, OpOXKEHHE TJIOKO3bI), HAXOXKJACHHE B MPHPOJC,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XUMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOJIu3, KaYeCTBEeHHAs PEaKIs C HOJO0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelicTBue riaunepuHa ¢ ruapokcugom Mmenu(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJIKOB: THUAPOJU3, JCHATypaLus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOoB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETMHEHUI — [TOJIMMEPU3aLUs U TOJIMKOHIEHCAIHSI.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHaldu3, CHUHTE3, Kiaccu(uKaluus, TEepUOJNYHOCTh, HaOIIOJEHHE, W3MEpPEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBbIE MPOIYKTHI, OCHOBBI PAllMOHATILHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHUMHH

XumMuueckuil anemMeHT. AToM. Sapo aTtoma, HM30TOIBL. DJIEKTpOHHas 000J04YKa.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHas KOH(UTypaus aToMOB.

Ilepnognueckut 3axkoH u Ilepuomuueckas cucrema xumuuyeckux osnemeHtos . H.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMUUECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BEIECTB
II0 Tpynnam M rnepuozaM. 3HaueHHe NEPUOIUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJsIpHasl W TOJIApHAas, MOHHAs, MeTaljnueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU



XUMHYECKON CBsi3M (OOMEHHBIM W JTOHOPHO-aKIENTOPHBIN). BomopoaHasi cBsi3b. BaleHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAJUIMUECKUX PEWETOK. 3aBUCHMOCTh CBOWMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILIECTBA B pacTBOpE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BelmlecTB. ['eHeTHueckas CBSi3b HEOPraHWYECKUX BEIECTB, MPUHAIICKANIUX K PA3THIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIMyHbIX (axTopoB. OOpaTHMble pEaKlMU.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaJIbHas, IIEITOYHAs.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpUCTAIMYECKUX pelETOK, HaOMIoJeHNe U ONHCAHHWE JEMOHCTPAIlMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
HOHHOTO OOMEHa), MpOBEJACHUE MPaKTUYECKOH paboThl «BiusHuUe pa3nmuyHBIX (DAKTOPOB HaA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIIUX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramisl. Ionoxenne meraioB B Ilepuoauueckoil cucteMe XUMHUYECKUX JIEMEHTOB /Jl.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJuleknu «MeTaluibl U CIJIaBbl», 00pa3l0OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUAPOKCHAA ATIOMUHHS C PAacTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B oO6ecriedueHnH SKOJIOTHYECKOM, SJHEPTETUUECKOM U MUIEeBONM 0€30MacHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHUAIOB: BAXKHEUIIME CTPOUTEIBHBIE MaTEpHUaIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIb30BaHUS ITPEnapaToB OBITOBOM XMMHUHU B TIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®usnka: Marepus, SHEPrus, macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCUCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO35CTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hay4Ho-mMeTon4eckoii OCHOBOW Ui pa3paldOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3ynbTaTOB OCBOEGHMS mpeaMmera «XHMMs» Ha YpOBHE CpeaHero olmiero oOpa3oBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHANIpaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKJEHUI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaxaroT CPOPMHPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 003aHHOCTEH, YBOXKEHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YU€OHOH JEATENbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XHMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAayKH €CTh Pe3yNbTaT JUIMTENbHBIX HaONIOJCHUA,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TOBEJICHUE W TOCTYIIKM CBOWX TOBAPHUIICH C TO3HIIHIA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
MTOBEJICHUS B CUTYAITUAX, YTPOKAIOIIMX 3JOPOBBIO M KU3HHU JTFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH M IPYTHX BUAAX JCATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI M0 XUMUU;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTpeOHOCTEN 00IIeCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLIUATIBLHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUS TPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHON U COLIMATBHOM MPaKTUKE, CIOCOOHOCTH ¥ YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHUMaHUS CcHeuu(UKH XUMHUHM KaK HAayKH, OCO3HaHHs €€ poird B (HOPMHUPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnu mpoodIeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOM M HKOJOTMYECKON Oe30MacHOCTH, B Pa3BUTUHU MEIULUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IOJIy4aeMble 3HAHUS AJIs
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCHOJIb30BaTh XUMUYECKUE 3HAHUS JUISl pEeLIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAyYHbIC TTOHATHS, OTPAKAIONTUE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOACHUE, U3MEPEHHUE, IKCIIEPUMEHT U APYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YydueOHbIE ICMCTBHS B IO3HABATEIBHOW U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJaieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSMMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTB PE3YJbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU 1IEJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KTacCU(DUKAIIMK BEIIECTB M XUMUYIECKIX PEaKIIHIA,

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpaBHCHHE XHMHUYECKOW peaknud — TMPH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHUYSCKUX PEAKITUH;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
I HOPMHUPOBAHUS TUIIOTE3HI TIO TPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYIKIICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOIOB IMO3HAHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALMIO PpA3IMYHBIX BUIOB M (HOpPM TMPEACTABICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BAaTh HAy4yHBIM SI3bIK B KAaueCcTBE CpPEACTBA MIpH paboTe C XUMUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEl Pe3yabTaTOB INO3HABATEIBHOU NESTENBHOCTH, IOIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICZIOBAHUI ITyTEM COTJIACOBAHMUSI MO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
omnpezenss €€ LeNu U 3a1add, KOHTPOJIUPOBaTh U IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEJIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaXKakoT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpPA, POJM XHMHUMU B TMO3HAHWU SIBJICHUM NpHUpONbI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
AIIEKTPOOTPHUIATENIHOCTh, XUMMYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHas), MOJib, MOJIApHAs Macca, MOJSPHBIH O00BEM, YIIEpOIHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUEe COCTUHEHHSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OPraHUYEeCKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXKAlllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0OBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
MX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOILLIME MOHITHS IIPU OMMCAHUN COCTaBa, CTPOCHHUS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEaKUUM, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BEUIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYCHHBIX OPraHUYEeCKUX
BEIIECTB MO HMX COCTaBY U CTPOCHUIO K OMpEAeNEHHOMY KIACCY/TPYIe COCIMHEHHIA
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCJMHEHUs), JaBaTh MM Has3BaHMA O cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTWICH, STHJICHIJIHMKOJb, TIMLEPUH, (eHOJ, (QopManbAeru, areTaibIerui, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACIATh BHJIBI XUMHYECKOW CBS3M B OPraHMYECKHX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMHM XapaKTepHU30BaThb COCTaB, CTpOEHHE, (UINYECKHE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, INIMLEPUH, (PEHOJI, alleTalbAerul, MypaBbiUHasl U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpMHUPOBAHHOCTh YMEHHUSl XapaKTepu30BaTb HCTOUYHUKH YIJIEBOJOPOJHOIO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh YMEHHWI TPOBOJHUTH BBIUUCICHHS TI0 XHMHYECKAM YpaBHEHUSM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB pEaKun);

c(hopMUPOBAaHHOCTh YMEHHU BJIAJIETh CUCTEMOM 3HAHWUN 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XUMHUYECKUE 3HAHUSA JUIS IPUHATHS PEHICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBS3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIMu OENKOB) B COOTBETCTBUU C MpPaBHJIaMU TEXHUKH 0€30MacHOCTH
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOBI HA OCHOBE 3TUX PE3YIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJTy4aeMyI0 U3 pa3HbIX MCTOUYHHUKOB (CpeAcTBa MaccoBoi MHPopMaruu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsI B OBITY W TPYJOBOW JAEATENIBHOCTH B IENSAX COXPAaHEHHS CBOETO 3JI0POBbsS U
OKpy>Karollel MpUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHUBbIE OPraHU3MbI
OTpeNIeNEHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPALIECHUS UX BPEJHOTO BO3ACHCTBHUS HA OPraHHU3M
YeJI0BeKa;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME WCIOJIb30BaTh pelbedHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyeckas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KApTUHBI MHUpPA, POJM XWMHH B TIO3HAHWW SIBIICHWH TPHPOJBI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBLHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIATraroNIue
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCJICHUs, XUMHUYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, MeETaJuIMuecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAST NUCCOIUAINNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peakluy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopwust
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS SHEPTUU MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IOHUMAaHHUS MPUYUHHOCTH U CHCTEMHOCTH XHMMYECKUX SIBJICHHI,
(bakToNOrMuecKue CBEJIEHUSI O CBOWCTBAX, COCTaBE, MOJYyYEHUH M OE30MacCHOM HCIOIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON NEATEIILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEepHbIC MPU3HAKHU MMOHSATHH, YCTaHABIMUBAThH
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU ONHWCAHUU HEOPTaHHMUYECKUX
BEIIECTB M UX MPEBpAILlCHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJIi COCTaBICHUS
dbopMyn BelIECTB M YypaBHEHUN XWMUYECKUX peaKUUd, CHUCTEeMAaTUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid Tras,
YIJICKUCHBIN Ta3, aMMUaK, TaméHas W3BECThb, HEraméHash M3BeCTh, MHUTHEBAs COJAA, MHUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHHI ONpPEAETATh BAICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOHAs) B COCAUHEHUSIX, TUI KPUCTAIUTUNYECKONW PEHIETKH KOHKPETHOTO
BelleCTBa (ATOMHAs, MOJEKYJSpHAs, WOHHAs, METaJUIMUecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPTraHUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoenHEeHUH (MPOCThIe BEIIeCTBa — METAIJIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMS, KUCIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;



cOPMHUPOBAHHOCTh ~YMEHUH  XapaKTepuU30BaTh JJCKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
IFEHETUYECKON CBSI3M MEXJAY HEOPraHMYeCKUMHU BEIIeCTBAaMU C IIOMOIIbIO ypaBHEHUH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHEe OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, yIaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONINE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeicTeus (npuniui Jle [llatense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBIeHUH 00 OOIMMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakuMsax, Macchl BEIIECTBA WM 00BEMA Ia30B 110 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUN cOOIIONATh MpaBuUiia MOJIb30BAHUSA XUMHUYECKON MOCYNON U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NeEpOKCHJIAa BOJOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIePUMEHTATbHbBIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MaccOBOMl KOMMyHMKaluu, VHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHMMast cMbIci mokasatens [1JK, mosicHsITh Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX IMO3HAHUS BELIECTB U XUMUYECKHUX SIBJICHUII;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHUS OPTAHNICCKUX COCTMHEHUH A. 3 0 0
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2 0 0
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 0 1
' aJIKaJJECHbI, aJTKUHbI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 0 0
54 [IpupoaHbIle HCTOYHUKH YTIEBOJAOPOJIOB U 3 1 1
' ux nepepaboTka
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 3 0 0
Anbnerunsl. KapOoHOBBIE KUCIOTHI.
3.2 ACTIARE: D 7 0 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1 1
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u Ilepuorueckasi cucTeMa XUMUYECKAX 3 0 0
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0
BEIIIECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 1 1
BEIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHS ¥ )KU3Hb 4 0 0
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 4




YYEBHO-METOJUYECKOE OBECIHHEYEHUE OBPA30BATEJIbBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB W.I'., CnankoB C.A., AKIIOHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumus, 11 xnace/ I'abpuensa O.C., Octpoymos WU.T'., Cnagkos C.A., AKIHOHEpHOE
obmectBo «M3natenscTBO «lIpocBenieHne

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
INabpuensu, O. C. Meronnyeckoe nocodue Xumus 10 kmacc

https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
INabpuensu, O. C. Metonnyeckoe nocodbue Xumus 11 kmace

https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
INa6puensu, O. C. Xumus 10-11 xnacc. bazoBslit ypoBeHb. MeToandeckoe mocooue

https://drofa-ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chem.msu.su/rus/elibrary/

http://www.alhimik.ru

http://mww.xumuk.ru/

http://www.hij.ru/

http://www.astronet.ru/db/msg/118015
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