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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepabHO 00pa30BaTENbHON MPOTrPaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTO IpeaMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDepepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MporpaMmbl MO XUMHH, K OIPEICICHHUIO OO0IIen
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU Y4eOHOro mpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4eHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3alidi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHuCTeMEe XHMUYECKOro o0pa3oBaHHA. OJTU LEHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJOBEKa, a TaKKe SKOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oopazoBaHUe 00Y4arOIIUXCs HA YPOBHE CPEIHEro
o01rero od6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4ETOM CclHeuu(UKH HAyKH XUMHH, €€
3HA4YEeHHUs B MO3HAHUM MPHUPOJIBI U B MaTepHAIbHOMN KU3HU OOIIECTBA, a TaKXkKe C Y4ETOM OOLIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0coOyr pojib B COBPEMEHHOMN
UBWIN3ALUM, B CO3JaHUU HOBOW 0a3bl MaTepHallbHOW KyabTypbl. OHa BHOCHUT CBOM BKIaja B
(dopMHpOBaHKE PAlIMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBIeHUs
00 OKpYy)KaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHHUS BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOILEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHMsI Kak HayKa co3ujaTelibHas, Kak HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe TINoOAJbHBIX MPOOJIEM yCTOMYMBOIO Pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTHYecKoil, MHUIIEBOM, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/I0POBBSL.

B cootBercTBUM C OOMmMMMM IENIMU M NPUHIUIAMH CPEJHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO MM s
BBIPa0OTKM MHPOBO33PEHYECKUX OPHUEHTUPOB, YCHEIIHOIO BKJIIOYEHHUS B KHU3Hb COLUYMA,
IPOJOJDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuUMusA» 1 «OO011ast 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUYCHHEM
3HaHWH W3 O0IIel XUMHH) M OpraHndeckor xumuu. opMupoBaHUE JAaHHOW CHCTEMbl 3HAHUH



IpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpas3us
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga M OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHM Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPHUU CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U 3JEKTPOHHBIX IMPEACTABICHUN O CTPOECHUU BEIIECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaxX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKoll XMMHUU IOIYy4YaroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUs IMEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHHMS TEOPETHUECKUU MaTepual u
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeOpraHuyecKass XUMHUs» 00YyYarOIIMMCSl MPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3HauU€HUE NEPUOJANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJIOTMYECKHX MO3UIMiA,
riry0e TMOHSATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAxX U
IPUMEHEHUH, a TAK)KE 0 XUMUYECKUX PEAKIUAX, UX CYLIIHOCTU U 3aKOHOMEPHOCTAX IMPOTEKAHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KyJBTYpPOJOTMYECKHM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMH HayKaMM, PacKpbIBalOT €€ poJib B II03HABATEIBHOW U
NPAaKTUYECKON JIeATEIIbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, ITOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JINYHOCTHO 3HAUMMBIX MpoOIemMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJIHEHUs 3HAaHUM, perieHus
MHTEIJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIBHBIX HCCIIEJOBATEIbCKUX 3a7ad. B 1ernom conepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS U3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aroluXcsi MUPOBO33PEHUYECKON OCHOBBI JJIi MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHN4YeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SABICHHUH IyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUA MEXTy HOBBIMH (akTaMH U TEOPETUYECKUMH MPEANOChIIKaMHU,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOsieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUNA U MaTEpHAJIOB.

B mnnane pemieHus 3ajad  BOCHHUTAHUS, PAa3BUTHS M COLHMAIU3AIMHN  O0yYaroluxcs
IPUHSATBIE MPOrpaMMON MO XUMHH IOAXOAbI K OINPEAENCHUIO0 COJAEp>KaHUS M TMOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMHUPOBAHUE YHUBEPCATIbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30Boe 3HaUEHHE JUISI pa3IMYHBIX BHJIOB JEATEILHOCTHU: PELICHUs TPoOIeM, MOUCKa, aHaIu3a 1
0o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUU.

B nmpakTuke npenojsaBaHusi XMMHH KaKk Ha ypOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHUs, NpU  ONPEACTICHUU  COJAEp)KaTeNbHOU
XapaKTEpUCTUKU LeJeld M3y4YeHHs IpeAMETa HalpaBiICHUEM IE€PBOCTENEHHOM 3HAYMMOCTU
TPaJWLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Haykd Kak obmactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKoW MOAXOA K
OIIPEEIICHUIO LIEIe N3YUEHHUS [IPEIMETA SBJISIETCSI BIIOJIHE ONIPABIAHHBIM.



CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIENIIMU HU3y4YeHHs IpeaMmeTa «XHUMHUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:

e (GOpMHpPOBAaHHME CHCTEMbl XUMHUYECKHX 3HAHMM KakK BaKHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOH JIeKaT KIIIOUEBHIC MOHSITHS,
dbyHIaMeHTalIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peaklnii, HeOOXOIUMBIX IS MIPHOOPETEHUSI YMEHHUI OPUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHYECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COOIIOJACHUEM TMpaBuil 0e3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conmepkarenibHasi XapaKTepUCTUKa 1eJIed U 3a7a4 U3y4eHHs TIpeIMeTa B
nporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B cucTeMe cpeaHero oOmiero obpaszoBanusi. CeronHs B MPENOJaBaHUU XUMHUH B OOJbIleiH
CTEMEeHH OTAAETCS NPEANOoYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE COJep)KaHusi oOO0ydyeHus,
OpUEHTUPOBAHHOW Ha TIOATOTOBKY BBITYCKHHKA OOIICOOpa30BaTeIbHOW OpraHU3allny,
BJIQJICIOIIETO HE HAOOPOM 3HAaHWMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHSIMH aKTUBHOTO TOJYYEHHs 3HAHUN M MPUMEHEHUS UX B PEabHOM KU3HU ISl pEIICHUS
MPAKTUYECKHX 3a7au.

B cBs3m ¢ »TUM TpH H3ydeHMHM TpeaMera «XUMHUS» JOMHUHHUPYIOIIEEC 3HAYCHHUE
MpUOOpETAIOT TaKKE IEeNIU U 3a/1a4H, KaK:

— ajganTanus OoO0ydyalIMuXcs K YCJIOBHSIM JUHAMHUYHO DPa3BHUBAIOLIETOCS MU,
GbopMHUpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOM JUYHOCTH, TOTOBOM K caMOOOpa3oOBaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pELIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

— ¢opMupoBaHHE Yy OOYYArOIIMXCS KITIOUEBHIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIA),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIS1 PA3NIUYHBIX BUIOB JEATEIBHOCTH: PEIIeHUs MpodieMm,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX JUIsi MPUOOpPETEHHUs OIbITa
NeATeTLHOCTH, KOTOpasi 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJIA OIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPENLY;

—> pa3BUTHE [IO3HABATENIbHBIX MHTEPECOB, HWHTEIUIEKTyaJIbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEN 00YYarOMIMXCs: CIOCOOHOCTH CaMOCTOSATEIHHO MPHOOpETaTh HOBBIE 3HAHMS IO
XHMHA B COOTBETCTBHHM C JKU3HEHHBIMH TIOTPEOHOCTSIMH, WCIOJb30BaTh COBPEMEHHBIC
nH(pOpPMAIMOHHBIE TEXHOJOTHU IS TIOMCKAa WM aHalin3a y4eOHOW W Hay4YHO-TIOMYJISIPHON
uH(pOpPMAaIIUK XUMAYECKOTO COACPIKAHMUS,

— ((opmupoBaHue W pa3BUTHE Yy OOYYAIONIUXCS AaCCOIMATUBHOTO M JIOTUYECKOTO
MBIIUICHUS,  HAONIOAATeIbHOCTH, COOpPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpPBIE  OCOOEHHO
HEO0OXOMMBI, B YaCTHOCTH, MPH TJIAHUPOBAHUH U MPOBEACHUN XUMHUYECKOTO IKCIIEPUMEHTA;

— BOCMHTaHUE y OOy4aroumxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOW HAIPaBICHHOCTH
XUMHUHM, €€ BaXHOW pONM B  pEIIEHWH TJI00aNbHBIX MpOoOJeM  paloOHaIbHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKUX PECYpCOB M COXpPAaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOIIECHUS K TMPUPOJE U CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIONIBb30BAHMSI MMOTYYCHHBIX 3HAHUHA NI TPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYallUsX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.



B yueGHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO01ee 4uClIO YacoB, OTBEAEHHBIX ISl U3YUEHUs XUMUHU, HA 0a30BOM YpOBHE CPEIHErO
obmero obpazoBanusi, cocrasiser 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 gac B Henemo).

COJEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHUMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMUU: €€ BO3SHUKHOBEHME, PA3BUTUE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi cTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemectB.  HomeHkiatypa
OpPraHMYECKHUX COEJAMHEHMHM (cUcTeMaTHyecKas) M TpUBHMAJbHbIE Ha3BaHUSA BaXKHEHUIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3LamMu OpraHMYeCcKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAHUE JEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (IUIaBJI€HUE, 0OYTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYECKMH psia. MeTaH um 3TaH — mpocTeuiiue
IpPEJCTaBUTENIM aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHUus |
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEpPU3alliN ), TOIYy4eHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 m MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noauMepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKHH psii. ALETUIEH —
NPOCTEHIINN MPEACTaBUTENb aJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA
(peakiuy ruIpUpOBaHuUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE U NpUMEHEHue. 1onyon. cocmas, cmpoeuue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2ar02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCMYHOCTb apeHOB. I'eHeTHYecKkas CBA3b MEXKIY  YIVIEBOJOPOJAMHU,
MIPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIIeBOAOPOa0B. [IpuponHblil ra3 u nomnyTrHble HeTAHbBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAIbHBIE METO/ABI M3Y4YECHHS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekuu «HedTe» u «Yroapy», MoneanpoBaHue

MOJIeKyJ'I yFJIeBOI[OpO,Z[OB 158 FaJIOFeHOHpOI/I?)BO,Z[HBIX, HpOBCI[eHI/Ie HDaKTH‘{CCKOfI DaGOTbI:
MOJIyYeHHUE 3TUJICEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHrle 3agayn.

Beruncnennss 1o ypaBHEHHMIO XHUMHYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBa
HUCXOIHOT'O BfIIECTBA HJIHU HpOl[yKTa peaKI_II/II/I 110 HU3BCCTHBIM MaAcCCE, 06’béMy, KOJ’II/I‘IGCTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIUH).



Kuciiopoacoaep:kamye opranuueckue coeAHHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (peakuMW C aKTUBHBIMU METaJUIaMH, TaJoOr€HOBOJOPOIAaMHU, TOPEHHE),
npuMeHeHue. BonopoHbie CBA3M MeX1y MOJIEKYyJIaMU cUpToB. JlefcTBIE MEeTaHOIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIHUIEPUH: CTpOeHHe, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIETOYHBIMHI METAJIJIAMU, Ka4UeCTBEHHASI PEaKIIHs Ha
MHOrOaTOMHbIe CHMpThl). JlelicTBue Ha opraHu3M denoseka. [IpuMeHeHue rimnepuHa u
STUJICHTJIUKOJISL.

@DeHoI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anbnerugpl M kemouwvl. DopManbIeruj, aueTadbAerH]li CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peaklUuu OKMCIEHHS U BOCCTAHOBJICHMs, KAayeCTBEHHBIE DPEaKLUN),
NOJIy4YEeHUE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKUE CBOICTBA (CBOMCTBA, O0OLIME Ul KJlacca KUCIIOT, peaKIus
TepudUKalM), MOoIydeHue M mpuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ UAPOIM3 CIOXKHBIX 3(UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xupoB. buonoruueckas posb KUpPOB.

YTneBopl: cOCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). [moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHS MOJEKYJbl, (PU3HUECKHEe U XHUMUYECKUE
cBoiicTBa (B3aumopencTBue ¢ ruapokcugoM meau(ll), okucieHune amMMHAYHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak H30Mep INIFOKO3bI.

Kpaxman u nemmono3a Kak mpupoaHbie monumepsl. CTpoeHHe Kpaxmaia M IeJUTION03HI.
Ou3nyuecKkre 1 XMMAYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, KaYeCTBEHHAS PEAKIIUS C HOIOM).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpallleHHii: INpOBEJEeHUE,
HaOJI0IeHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKMcIeHHEe 3TaHosa okcuaoM wmeau(ll)), MHOroaToMHbIX
CcnupToB (B3auMojelcTBUE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMaja C HOAOM), HpPOBEAECHUE IPAKTHUECKOW paldoThl: CBONCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOTHBIX BEUIECTB WM MPOIYKTOB PEAKIINN).

A3oTCoaepKae OpraHunIecKue COeTNHEHHS.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHus. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe IuuuHa). buonoruyeckoe 3HaueHHe
aMHHOKHUCIOT. [lenrTumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIC coeanHeHus. [lepBuuHasi, BTOpHYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC pEaKIUH Ha OENIKH.

OKcliepUMEHTAIbHbIE METOJbl M3YYEHHUS BEUIECTB M MX IpEBpallleHUil: HaOIroAeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpU HarpeBaHUM, IBETHBIC
peakiuu OEIKOoB.



BbicokoMo/IeKy I PHBIC COCAUHEHUA

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKYyJIspHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — IIOJIMMEPHU3ALUs U OJINKOHICHCALINS.

OKCIIEpUMEHTAIBHBIE METOJIbl M3YYEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
o0Opa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanm3zanus MexnpeaMeTHbIX CBA3EH MPU M3YYEHUHM OopraHudeckod xumuu B 10 kiacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MIOHATUH, ABISIOIMXCSA CUCTEMHBIMU JUISl OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAay4yHBbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaJIMU3, CUHTE3, KJIacCUPUKAIMs, MEepUOIUYHOCTh, HAOIIOAECHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®du3uka: MaTepus, SHEPIUsl, Macca, aTOM, IEKTPOH, MOJIEKYJa, SJHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TeNI0, 00BEM, arperaTHoOe COCTOSIHHE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BellecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: nuieBsle NPOLYKThI, OCHOBBI PallMOHATIBHOIO MUTAHUS, MOIOLUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHE ITPENapaThl, MaTEPHUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBILIASA N HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMMHU

XuMHuecKkui sneMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHas 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacnpeneneHus 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
DJeKTpOoHHask KOH(UTYpaLnsi aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuommueckas cucrema XUMHYECKUX dieMeHTOB [JI. .
MengeneeBa. CBs3p nNepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOU TeopHel CTPOEHHUsT aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHMS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CI0KHBIX BEIIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XHUMHYECKas CBSI3b. BuAbl XUMHYECKONW CBSI3U (KOBaJEHTHAas
HEemnoJisipHasl U TOJSpHAas, MOHHAs, MeTauinyeckas). MexaHu3smMbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHBIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATENbHOCTh. CTENEeHb OKUCIEHN. IOHBI: KATHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO CTPOEHHMS. 3aKOH ITOCTOSTHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTvie 0 aucniepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 10J1s
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coenauHeHuid. HomeHknatypa HeopraHu4eckux
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumudeckass peakmnus. Kiaccudukanuss XUMHUYECKUX pEakIUid B HEOPTaHUYECKOW |
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHS MACCHI BEILECTB, 3aKOH COXPAaHEHUS U NPEBPAILECHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.



CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3lIUyHbIX (akTopoB. OOpaTHUMBIC pPEaKIIUH.
Xumuueckoe paBHOBecue. DaKkTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle larense.

OnekTponuTHdeckas aucconuanus. CuibHbIE W ciladble 3JeKTponuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHasl, IIET0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIEepUMEHTAIbHbIE METOJbl M3YyUYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTpPALIMS
tabmun «llepuoguyeckas cuctema xumuueckux saemeHToB J[. M. MenpaeneeBay, u3ydeHue
MoJeNIed KPUCTAUIMYECKHX PemETOK, HAOII0JeHHe ¢ ONHCaHUE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
ONPEAEIIEHUE CPEABbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIHBHOTO WHIHUKATOPA, PEAKLMU
HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYCCKON pPaboThl «BiusHUE pa3iauvHbIX (AKTOPOB Ha
CKOPOCTb XUMHYECKOU PEAKIIUN.

Pacuérnnie 3anaum.

PacuéTpl o ypaBHEHUAM XUMUYECKUX PEAKIIMI, B TOM YHCIIE TEPMOXUMHYECKHUE PACUETHI,
Pacy€Thl C UCIIOIB30BAHUEM MOHSATHS «MACCOBAs J10J151 BEIIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. Ilomoxenue HemeraioB B Ilepuoanyeckoil cUCTEME XUMHUYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOoe€HMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETAJUIOB. AJIOTPONHS HEMETANIOB (Ha pUMepe KUCIOpoia, cephl, hocdopa U yriepoaa).

XHUMHYECKHUE CBOMCTBA BAXKHEHIITMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUI).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COESIUHEHUH.

Meramnel. [lonoxenne metamios B [lepuoanyeckoi cucreme XMMUUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0OUEK aTOMOB MeTamioB. Ooirue
¢uznueckue cBoiictBa MeTayuioB. CIUlaBbl METAIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHHUH
METaJIIOB.

XvMHYEeCKHE CBOICTBA BaXKHEWIIMX METAIIOB (HATPUHM, Kajduii, KanblWid, MarHui,
ATIOMUHUH, IUHK, XPOM, KeJle30, MEJlb) U UX COCTUHEHHIA.

O61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUs BEHIECTB M UX TNPEBPAIICHUN: HW3YYCHUE
KOJUIEKIIMU «MeTaluibl U CIIJIaBbl», OOPa3I[OB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3aa4, HaONIOJICHWEe W  ONHMCAaHWE JEMOHCTPAIIMOHHBIX ¥ JTa0OpaTOpPHBIX  OIBITOB
(B3aMMOJIeiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJo4YeH, KadyeCTBEHHBIE
peaKIny Ha KaTHOHBI METAJJIOB).

Pacuérhrie 3amaun.

Pacu€rpl maccel BemiecTBa MM 00bEMa Ta30B IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi O0BEMY OJTHOTO W3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB, PacdyE€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKITNHU, ECITH OJTHO M3 BEIIECTB UMEET MTPUMECH.

XuMHuA 4 KM3Hb

Ponp xumuu B 06ecriedeHIH YKOIOTUYECKOM, SHEPTeTUIECKON M THIIEBON 0€30MacHOCTH,
pa3BUTHM MeAuUMHBL. [loHATME O Hay4dHBIX METOJAaX MO3HAHMS BEIIECTB M XHUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 O0OmMUX HAyYHBIX NPUHIUINAX [POMBIIUICHHOTO MOJNYYeHUs
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHpE BEHIECTB M MATEPUATIOB: BAXKHEUIIIME CTPOUTEIBHBIE MAaTEpUAIIbI,
KOHCTPYKIIMOHHBIE MaTepHaybl, KpPacKu, CTEKJIO, KepaMHKa, MaTepualibl [JIs SJICKTPOHUKH,
HAaHOMAaTepHAaJlbl, OPraHNYECKHE U MUHEpAIbHBIC yI0OpEHUS.



XrUMHA M 3[0pOBbE 4YEJIOBEKA: NPAaBHJIA HCIOJIb30BAaHUSA JIEKAPCTBEHHBIX IIPEINapaTos,
npaBuiia 6€30MacHOr0 MCIIOJIb30BAaHMSI ITPETIapaToB ObITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MexnpeaMETHBIX CBA3€H IpU M3y4EHUU OOIIEH U HEOPraHMYECKOW XMMUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX IOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAOJIOJEHHME,  HKCIEPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PalMOAaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUI YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, GU3NYECKUE BEJIMYMHBI U €ANHULIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: knerka, opraHusM, 3KOcHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJICHHOCTD, METaJLITyprus, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, MUIIEBast
IIPOMBIIIIEHHOCTh, (papMaleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTEpHUAJIOB, 3JEKTPOHHAS ITPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBiMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IpOrpaMM CpeaHero oOiero odpazoBaHUs (JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meronnueckoii OCHOBOM Ui pa3pabOTKH IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IpOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yslbTaTOB OCBOEHHS TNpeaMmeTa «XHUMHsS» Ha YPOBHE CpeJHEro oouero ooOpazoBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE!

—> 0CO3HaHHE O0YYaAIOIIUMHUCST POCCUUCKOM IPakIaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH M CAMOOTIPEAEIIEHUIO;

— HaJIMuMe MOTHBALIUU K 00YYEHHIO;

— LIeJIeHaNpaBJIeHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMUYHOCTH Ha OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

— FOTOBHOCTb U CIOCOOHOCTH O0YYaroIMXCsl PyKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYUIMMH LEJIOCTHOM CHCTEME XHMMHUYECKOTO
o0Opa3oBaHus;

— HaJIMYMe MPABOCO3HAHUS KOJIOIMYECKOW KYIbTYPBI U CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTH JKU3HEHHBIE IJIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IWHCTBE
yueOHOM M  BOCHUTATENBHOM NIE€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMHM, J1yXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH U HJ€alaMUd POCCUICKOTO
IpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPAaBUIAMHU TOBEICHHS,
CHOCOOCTBYIOUIMMHU MPOLIECCAM CAMOIO3HAHUs, CAMOPA3BUTHUSA M HPAaBCTBEHHOI'O CTaHOBJICHUS
JUYHOCTH 00YyYaIONUXCSI.



JInuHOCTHBIE pEe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUpPOBAHHOCTH
OMbITAa TIO3HABATENILHOM M TPAKTHYECKOH MAESITENbHOCTH OOYYAIOIIMXCS IO pealn3aluu
MPHUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YUCIIEC B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

—> OCO3HaHUS OOYYaIOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX TMpaB U OO0S3aHHOCTEH,
YBa)KCHUS K 3aKOHY U MPaBONOPSIKY;

— TPEICTABJICHUS O COIMATBHBIX HOpPMax W MPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

—> TOTOBHOCTHM K COBMECTHOM TBOPYECKOHN JEATENbHOCTH MPU CO3AAHUU YUEeOHBIX
IPOEKTOB, pEIICHUU Yy4eOHBIX W T[IO3HABATENbHBIX 3a7a4, BbBIIOJHEHUU XHUMHUYECKUX
HKCIIEPUMEHTOB;

— CHOCOOHOCTH MOHMMATh M MPHUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTHUX TIPU aHAIHU3E PA3TUYHBIX BUJIOB YICOHOU JIEATEIIHBHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS

— I[IEHHOCTHOT'O OTHOIIECHHS K MCTOPHYECKOMY M HAYYHOMY HACIEIUIO0 OT€YECTBEHHOU
XUMUH;

—> YBaXXEHHS K IMPOLECCY TBOPUYECTBA B OOJIACTH TEOPHH U MPAKTHYECKOTO TMPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PE3yNbTaT JJIUTENIbHBIX HAOIIOJCHHIM,
KPOMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

— UHTepeca W IM03HABATEIbHBIX MOTHUBOB B TMOJYYEHHMH M TOCIEAYIOIIEM aHallnu3e
uH(pOpPMAIIMU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— HPaBCTBEHHOT'O CO3HAHMS, ’THUYECKOT0 OBEICHUS;

—> CHOCOOHOCTH OIICHMBATh CHUTYallMH, CBA3aHHBIE C XUMUYECKHUMH SBICHUSMHU, H
NPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBECHHBIC HOPMBI U
[IEHHOCTH;

—> TOTOBHOCTH OIICHWBATh CBOE MOBEICHHE M IMOCTYIKH CBOMX TOBAPHIIEH C MO3WIUIA
HPABCTBCHHBIX U MTPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBUN ATHX MOCTYITKOB,;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

— TIOHMMaHHUS IEHHOCTEH 3J0pOBOro W Oe30macHOro obpasza XKU3HH, HEOOXOJAMMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXHUECKOMY 3/10POBbIO;

— co0Jr0IeHHS TTpaBUJl 0€30MaCHOT0 OOpaIleHus C BEIECTBAMH B OBITY, ITOBCETHEBHON
JKU3HU U B TPYIOBOU IS TEIHHOCTH;

— TIOHMMaHUsl TEHHOCTH TPaBUJ HHIWBHUIYaJbHOTO U KOJUJIEKTHBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3JI0POBBIO U KU3HU JIOCH;

—> OCO3HaHUs MOCJIEICTBUN U HETIPUATHUS BPEIAHBIX MPUBBIYEK (YIIOTPEOJICHUs alKOT OIS,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOrOo BOCIUTAHMS:

— KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKON MeATeIbHOCTH,
OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX EATEIHHOCTH;

—> YCTAaHOBKM HAa aKTUBHOE YYacTHE B PEIICHWH NPAKTHUYECKHUX 3a7ad COIHAIBLHOM
HaIpaBJICHHOCTH (B PAMKax CBOETO KJIacca, IIKOJIbI);

— HHTepeca K MPaKTHYECKOMY H3y4YeHHIO MPodeccuii pa3IudHOro poja, B TOM YHCIIe Ha
OCHOBE IPUMEHEHHS TPEIMETHBIX 3HAHUII 110 XUMUU;

— YBaXEHUS K TPYAY, JIIOJIAM TpyJa U pe3ysibTaTaM TPYI0BOH NesATENbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHUAYAJILHON TPAacKTOPUH OOpa3oBaHUS,
Oynymeil mpodeccun U peanu3auu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;



6) IKOJIOrM4ecKOro BOCIIMTAHMS:

—> DKOJIOTUYECKH IeJIeCOO0pPa3HOr0 OTHOWIEHUS K MPUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHMS )KU3HU Ha 3eMIIe;

— TIOHMMaHusi  TJ00aJdbHOrO  XapakTepa  HAKOJIOTMYECKUX  MpoOjeM,  BIUSHHS
HYKOHOMHUYECKHUX MPOIIECCOB HA COCTOSHUE TIPUPOTHON U COIMATILHOM CPEJIbI;

—> OCO3HaHUsI HEOOXOJMMOCTH UCHOJb30BAaHUS [OCTIKEHUN XUMHHM MJis pPEHICHUS
BOIIPOCOB PAllMOHAIBLHOTO MPUPOI0NOIH30BAHUS;

—> aKTUBHOTO HENpUATHUS ACUCTBUN, IPUHOCSIIMX Bpel OKPYXKarollel MPUPOAHON Cpee,
YMEHHsSI TIPOTHO3UPOBATH HEOJIArOMPUSATHBIC YKOJOTHUYECKHE IMOCICICTBUS MPEIPHHIMACMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

— HaJIWYHUS Pa3BUTOTO IKOJOTUYECCKOTO MBIIIICHUS, YKOJIOTHYECKON KYIbTYPBI, OIBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATHCSI HMH B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATbHOMN MPAKTUKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'O MO3HAHUSA:

— chOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU ¥ OOIIECTBEHHOW MPAKTUKH;

— TIOHMMaHUs CIeNU(PHUKN XUMHH KaK HAayKd, OCO3HaHHUS e€ poii B (POpMHpOBAHUU
palMOHATBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JJAHUU IIEJIOCTHOTO MPECTaBICHUS 00 OKPYXKaIOIEeM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YENIOBEKa, B MO3HAHUU NPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHruy IpodsieM COXPaHEHUs TPUPOIHOTO PaBHOBECHS;

—  YOeXIEHHOCTH B OCOOOW 3HAUMMOCTH XHMMHUU JUISI COBPEMEHHOW LIMBUIU3ALUU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHON pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TJIO0ATBHBIX POOJIEM YCTONYHBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOM M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa M SKOJIOTHYECKH KOMGOPTHOM KU3HU KaKIOTO YJIeHa
o0111eCTBA;

—> €CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHHMMAaHHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIB30BATh MMOJyYaeMbIe 3HAHUS JIs
aHaJM3a W OOBSICHEHUS SIBJICHUN OKPYKAIOMIETO MHpPA W TPOUCXOASIINX B HEM W3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C IIENBIO MOYYEeHUS JOCTOBEPHBIX BHIBOJIOB;

—> CHOCOOHOCTH CaMOCTOSITENIbHO HCIONB30BaTh XUMHYECKHE 3HAHUS IS PEUICHUS
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

— HHTepeca K MO3HAHMIO U UCCIIEIOBATENbCKON AeITeTbHOCTH;

— TOTOBHOCTH MU CTIIOCOOHOCTH K HETPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYeHHMIO HOBBIX 3HAaHUM 1O XUMHH B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTAMU;

— WUHTepeca K OCOOCHHOCTSIM Tpylda B pasnuyHbX cdepax mpodeccnoHambHOMI
JIESITCIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTanpeMeTHbIE Pe3yJIbTaThl OCBOCHUS ydeOHOro mpeaMeTa «XWMHS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

— 3Ha4yuMble I POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOMINXCS MEKIUCIUILIMHAPHbBIE
(MeXTnpeIMeTHbIC) OOIICHAYYHBIE TIOHATHSI, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUPA
U creruuKy METOJ0B TIO3HAHMSI, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, SBJIEHHE, MPOLECC, cUCTeMa, Hay4YHbIH (haKT, MPHUHIIMUII, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, KCCIIEI0BaHNE, HAOII0ICHHE, U3MEPEHHE, SKCIICPUMEHT U JIPYTHE);



—> YHUBEpCallbHble  y4yeOHble JeWcTBHs  (MO3HABAaTENbHBIE, KOMMYHHUKATHBHBIC,
pEeryJIsSTUBHBIE), oOecreunBapmme ¢GopMHUpOBaHWE (PYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIIuXCs;

— CHOCOOHOCTh OOYYAIOIIMXCS HCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUeOHBIC JCHCTBHS B IIO3HABATEIHHOW U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPaKalOT OBJAJACHHE YHUBEPCAIBHBIMH y4e€OHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSMHU.

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe NeCTBUSA:

— CaMOoCTOSTENbHO (OPMYIUPOBATh M aKTyaJIH3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

—> OIpeAeNsaTh 1NN ACSITEIbHOCTH, 3a7aBas MmapaMeTpbl U KPUTEPUH UX JTOCTHIKEHUS,
COOTHOCHTB PE3yIbTaThl JACATCILHOCTH C TIOCTABJICHHBIMU IISIISIMH;

— WCHOJB30BaTh MPH OCBOCHUHW 3HAHHWHA TMPUEMBI JIOTHYECKOTO MBIIIJICHHUS — BBIACIATH
XapaKTepHbIC TPU3HAKK TMOHATHH W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATUS JIsl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

— BBIOMpATh OCHOBAaHUS M KPUTEPHH I KIaCCH(PHKAIMK BEIIECTB M XHUMHUYECKUX
pEaKI;

—> yCTaHaBJIMBATh IPUYMHHO-CIEACTBEHHBIE CBS3U MEXKIY U3y4aeMbIMU SBIICHUSMU;

—> CTpPOWTH JIOTUYCCKUE paCCyXJCHHsS (MHIYKTUBHBIC, IEAYKTHBHBIC, 10 aHAJIOTHN),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMAaTPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

— TpPUMEHATH B TMpoIlecce TMO3HAHMS, HUCIOIb3yeMble B XHUMHUU CHMBOJHYECKHE
(3HAKOBBIC) MOJEIH, MPEOOPa3OBHIBATHL MOJEIBHBIC TPEICTABICHUS — XHUMHUYECKUW 3HAK
(cMMBOJT) 37I€MEeHTa, XUMHUYecKast GopMylia, ypaBHEHUE XUMHYECKON PEaKIuu — MPU PEIICHUN
yueOHBIX TMI03HABATENBHBIX M TPAKTHUECKUX 3a]ad, MPUMEHSITh Ha3BaHHBIE MOJICIbHBIC
MIPEJICTABICHUS JJIsl BBIABICHHUS XapaKTePHBIX MPHU3HAKOB M3YYaeMbIX BEIIECTB M XHUMHUYECKUX
peaKuuii.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

— BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIESCTB M XUMHUYICCKUX PCAKITUH;

— ¢opMynupoBaTh MeNU W 33JaYd HCCIEIOBaHHS, HCIOIb30BaTh IOCTABICHHBIE H
CaMOCTOSITEIIEHO C(OPMYIIMPOBAHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA TO3HAHUS U OCHOBBI
JUTSE QOPMHUPOBAHUS THITOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

— BJIAJIETh HAaBBIKAMH CaMOCTOSTEIIBHOTO IUIAHUPOBAHHUS W IMPOBEICHUS YYCHUUYCCKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOaTh 32 XOJOM IPOIIECCa, CaMOCTOSITENEHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIICJOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

— TpuoOpeTaTh OMBIT YYCHUYECKOW HCCIIEOBATEIBCKON U MPOEKTHOW AEATeIbHOCTH,
MPOSIBIIATH CIOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITCIBHOMY ITOMCKY METOJIOB pEIICHHS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IMO3HAHUSI.

3) padora ¢ nngopmanmeii:

—> OpHUCHTHPOBATHCS B PA3NIMUYHBIX HCTOYHUKAX HHPOPMAIUHN (HAYIHO-TIOMYJISIpHAS
aUTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypcel HHTepHETa),
aHAIM3UPOBaTh HH(GOPMAILMIO Ppa3IWYHBIX BUAOB M (OpM TMPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

— GopMyIUpOBaTh 3aMpochl U MPUMEHATh Pa3IMYHbIE METOJbI MPHU MOUCKE U OTOOpE
uH(popMaLi, HEOOXOAUMOM /7S BBIMIOTHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;



— TPHOOpETaTh OMBIT UCIIOIH30BAHUS HHPOPMALTMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI
U pa3IM4YHBIX TIOMCKOBBIX CUCTEM;

—> €aMOCTOATENbHO BBIOMPATh ONTHUMAIbHYIO (HOpMYy TpEACTaBICHUS HH(GOPMAIU
(cxemsl, TpadUKu, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHE);

— HCIHOJb30BaTh HAy4HbIM SI3bIK B KauyecTBE CpEeACTBa IpU paboTe C XUMHUYECKOH
uHpopMaLuel: NPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

— HCIOJIB30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATJISAHOCTH.

OBJiajieHHe YHUBEPCAILHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

— 3aJaBaTh BOIIPOCHl IO CYLIECTBY OOCYXJaeMOW TeMbl B XOA€ Juajora W/WiH
JMCKYCCHH, BBICKa3blBaTh WUAEU, (HOPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIHHO
BBINOJIHEHUS [TPEI0KEHHON 3a/1au;

—> BBICTYHAaTh C MpPE3CHTAllMed  pe3yabTaTOB  IO3HABATENLHOW  JESTEIBHOCTH,
IOJYYEHHBIX CaMOCTOSATENbHO MWJIM COBMECTHO CO CBEPCTHUKAMHU IIPU  BBIIOJHEHUU
XMMHUYECKOTO SKCIEPUMEHTa, MPAKTHUYECKOH pabOThl MO MCCIIEJOBAHUIO CBOMCTB M3ydaeMbIX
BEIIECTB, peau3alil y4eOHOTO TMpoeKkTa U (OpMyIUpOBaTH BBIBOJBI IO pe3yjibTaTam
NPOBENEHHBIX HCCIEIOBAaHUNA ITYTEM COTJIACOBAaHUS IMO3UIMKA B XOJe OOCYXAECHUS W OOMEeHa
MHEHHUSMU.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

—> CaMOCTOATENbHO  IUIAHMPOBATh M OCYIIECTBIATH  CBOK  I[103HABATEIbHYIO
JeSTeIbHOCTb, ONpenensds e€ Lead U 3a7ayd, KOHTPOJIUPOBAaTh M IO Mepe HeOoOXOAMMOCTHU
KOPPEKTHPOBATh MpENIaraéMblii aJTOPUTM JIEHCTBHI TIPU  BBINOJIHEHUH Yy4YeOHBIX U
HCCIIEIOBATEIbCKUX 3a/1a4, BEIOMpaTh Hambosee 3(p(GEeKTUBHBIA cOCO0 UX pEHICHUs ¢ y4EToM
MOJIy4YEeHHUs] HOBBIX 3HAHUH O BELIECTBAX U XUMUYECKUX PEAKIIMSIX;

—> OCYIIECTBISITH CaMOKOHTPOJIb CBOEH JEATENFHOCTH Ha OCHOBE CaMOaHAIW3a H
CaMOOLIEHKHU.

NPEJMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHmyecKasi XUMHESD OTPaXaroT:

— cOPMUPOBAHHOCTh TMPEJCTABICHUNH O XHMMHYECKOM COCTABJISIIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XWMHUH B TIO3HAHWH SIBICHUH TPHUPOIBI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelIeHusT TNPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3I0OPOBBIO U TIPUPOIHOM Cperie;

— BJIaJICHHE CUCTEMOM XMMHUYECKUX 3HAHMUH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOLIHE
MOHATHUS (XUMUYECKUN AIIEMEHT, aTOM, JIEKTPOHHAsT 000JI0YKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHIIATEIFHOCTh, XUMHYECKasl CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaliéHHas), MOJb, MOJSpHAas Macca, MOJSAPHBIA O00BEM, YIJIEpOIHBIA  CKeJerT,
(GyHKUIMOHANbHAS TPYIMINa, paJuKan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIIIEBOAOPOIBI, KACIOPOI M a30TCOJIEPIKAIINE COCIMHEHHUSI, MOHOMED, TIOJIHMEp, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYIISIPHBIE COSIMHEHUS); TEOPUH M 3aKOHBI (TEOPHS CTPOSHHS OPTaHHYECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI S3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHHUSA, JISKAIIMEe B OCHOBE NMOHMMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBIECHUH, (aKTOJIOIMUECKUE CBEIEHUS O CBOMCTBaX,
COCTaBe, MOJYYECHUH U 0€30M1aCHOM MCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TMIPAKTHYECKON JeSITEeIbHOCTH YEJI0BEKa;

— C(OPMHUPOBAHHOCTb ~ YMEHMH  BBIABIATH  XapaKTepHbIC  MPHU3HAKM  IOHATHH,
YCTAQHABJIMBAaTh WX B3aUMOCBS3b, HCIOIB30BaTh COOTBETCTBYIOIIME TMOHATHS NPU OMHCAHUH
COCTaBa, CTPOEHUS U IIPEBPALLECHUN OPTaHUYECKUX COCIUHEHUN;



— c(OPMHPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsl COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (OPMYJI OPraHUUECKUX BEIIECTB
U ypaBHEHUH XMMMYECKMX PEAKIMH, M3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB
JUISL WIITIOCTPAIMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

— C()OPMHUPOBAHHOCTh ~ YMEHMH  YCTaHABIMBATh  INPUHAUIEKHOCTh  H3YyYEHHBIX
OpPraHMYECKHUX BEIIECTB IO HMX COCTAaBy W CTPOCHHUIO K ONpEAeNEHHOMY Kiaccy/Tpyrie
COEMHEHUMN (yrieBonopopl, KHUCIIOPOJ u a3zoTcoeprKalue COEIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE COCIMHEHNUS), 1aBaTh UM Ha3BaHMS IO CUCTEMAaTUYECKON HOMEHKJAType
(IUPAC), a Tarxke NPUBOAWTH TPHUBHAIBHBIC HA3BaHUS OTMACIBHBIX OPraHUYECKHX BEIICCTB
(3TWJIEH, TIPONWJICH, AaLETWIEH, OSTWICHTJHUKOIb, TJHLEPUH, (eHos, QGopMaIbaeru,
aleTanbleru]l, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCIIOTa, OJICMHOBAs KHCIIOTA, CTEapHHOBAs
KHCIIO0Ta, TII0K03a, (PpyKTO3a, KpaxMas, HeJlIr0103a, IIUIHH);

— c(OPMHPOBAHHOCTh YMEHHSI ONPENEeNATh BHIbl XMMUYECKOH CBS3M B OpPraHUYECKUX
COEMHEHUX (OJJMHAPHbIE U KPaTHBIE);

— c(OPMHUPOBAHHOCTh YMEHHUS NPUMEHATH IOJIOKEHHUSI TEOPUU CTPOCHUS OpPraHMYECKUX
BemecTB A. M. bytiepoBa a1 0oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

— c(OPMHUPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, INIULEPUH, (EHOI, aleTalblerul, MypaBbuHas U YKCyCHas
KUCIIOTBI, TJIIOKO3a, KpaxMmals, LeJUI0JI03a, aMUHOYKCYCHas KHCJIOTa), WIUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKAY HHUMH ypPaBHEHHUSMH COOTBETCTBYIOUIMX XHMHYECKUX PEAKIHi C
UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYT;

— c(OPMHPOBAHHOCTh YMEHHS XapaKTEPH30BAaTh HMCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(He(Th, NMPUPOAHBIMA Ta3, Yroyib), CIOCOOBI HMX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOAYKTOB NEpepadOTKH;

— c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUYMCIEHUS MO XMMUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM NPOAYKTa PEAKIMHU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

— c(OPMHPOBAHHOCTh YMEHMH BIAJE€Th CUCTEMOM 3HaHMH 00 OCHOBHBIX METOJaX
HAYYHOTO MO3HAHMSI, UCIIOJIb3YEMbIX B XUMHUU TPH W3YYEHUH BEIIECTB U XUMHUYECKUX SBICHHUN
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUUIs IPUHATHUS PEIIeHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BEI[ECTBAMU M UX MPUMEHEHHEM;

— c(OpPMHPOBAHHOCTh YMEHUH COOIIOATh MpaBUiIa MOJb30BaHUS XUMHUYECKON MOCYI0M
U J1abOpaToOpHBIM 000PYIOBAHUEM, a TAKXKe MpaBHiia OOpAIIEHHUs C BEIIECTBAMU B COOTBETCTBUHU
C MHCTPYKIMSIMH TI0 BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMHUYECKHIX OITBITOB;

— c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBIMOJIHATH XUMHUYECKHH SKCHEPUMEHT
(IpeBpalIeHus] OPraHUYeCKUX BEIIECTB MPU HATPEBAHWH, MOJYYCHUE ITHICHA W M3YYECHHUE €Tro
CBOWCTB, Ka4yeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JACHATypauus OelKoB TNpu
HarpeBaHUU, IIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU C NMpaBWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpalleHNH C BEIIECTBAMH H JIAOOPATOPHBIM 00OpYIOBaHHEM, MPEICTABISATh PE3YIIbTaThI
XMMHYECKOTO SKCIEpPUMEHTa B (hOpME 3allUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUH u
(bopMyIHpOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB;

— c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3MPOBATH XMMHUUYECKYIO MH(OpPMAIHIO,
MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmaruu, HTEpHET U IpyTux);

— cpOpMHUPOBAHHOCTh YMEHUM COOJIONATh TPaBHJIa DKOJIOTHYECKH I1€JIeCO00pPa3HOTO
NOBEJCHUA B OBITY M TPYJIOBOH JEATETBHOCTH B LENAX COXPAHEHHS CBOETrO 3I0pPOBbS M



OKpYKarollel MpUpOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
OHpelleHéHHBIX OpTraHUYCCKHUX BCHICCTB, IMOHWUMAA CMBICIT IMOKa3aTCIIA HI[K, IIOACHATH Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEeKa;

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHu4ecKas XUMHD»
OTpaXKaroT:

— c(hOpMHPOBAHHOCTh TPEACTABICHUN: O XHUMHUYECKOH COCTABIISIIOIICH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HPUPOABI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pellIeHUs] NPAKTHUUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpene;

—> BIIQJICHUE CHUCTEMOM XHMMHUYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolIne
HOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSPHBIH OO0BEM, BaJIEHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEHEHb
OKHMCIICHMs, XMMHUYECKas CBf3b (KOBAJCHTHAas, MOHHAs, METaJUIM4yecKas, BOJOPOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XUMHUYECKUX  PEaKIUil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAST JUCCOLMAIMUSA, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOH  peaklud, XHMHUYECKOE paBHOBECHE); TEOpPUHM U 3aKOHBl  (TeopHs
JNIEKTPOJIMTUYECKON Jucconanuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXpPAHEHMs M IPEBPAIICHUS] SHEPTUU NPU XUMHUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHUH, MHPOBO33PEHUECKHE 3HAHMS,
JEeKallue B OCHOBE IIOHMMAHHUA TNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBJICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
BaXHEHMIIIMX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKON JESATENIbHOCTH YEJIOBEKa;

— cOPMHUPOBAHHOCTh ~ YMEHMH  BBIABIATH  XapaKTepHbIE  MPU3HAKM  IOHATHH,
YCTaHaBIMBaTh MX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHS IPH OMHCAHUU
HEOPraHMYECKUX BEIECTB U UX MPEBPAICHHUI;

— ¢(hopMHPOBAaHHOCTh YMEHUH HCIIOJIb30BATh XUMHUYECKYIO CUMBOJIMKY JJIsi COCTABJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKylH0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHHs OTACIbHBIX HEOPTaHUYECKHX BeIlecTB (yrapHbIid ras,
VIJIEKUCHIbIA Ta3, aMMHUaK, TaméHas W3BECTh, HEralmi€Has H3BEeCTb, NUThEBAas COJa, MUPHUT U
Apyrue);

— c(hOpMHPOBAHHOCTh yYMEHUW OMNPENENATh BaJE€HTHOCTh U CTENEeHb OKHUCICHHS
XUMHYECKHX DJJIEMEHTOB B COEAMHEHMSIX PA3JIMYHOTO COCTaBa, BHJI XMMHMUYECKOH CBSI3U
(KOBaJIeHTHasi, MOHHAsl, METaJNIN4YecKasi, BOJOPOIHAs) B COCJUHEHUAX, TUI KPUCTAJUIMYECKON
PELETKN KOHKPETHOT O BEIlecTBa (aTOMHas, MOJIEKYJIsIpHAs, MOHHAs!, METAJIMUECKas ), XapakTep
Cpelibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COEIMHEHUM;

— c(OPMHPOBAHHOCTh YMEHMH YCTaHaBIMBATh INPUHAUIEKHOCTh HEOPraHMYECKUX
BEIIECTB 0 MX COCTaBYy K OMPEIENIEHHOMY KJIAcCy/TpyIlle COeNUHEHUN (IIPOCThIe BEIECTBA —
MeTaJIJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHUS, KUCIOThI, aM(OTEpHBIE THIPOKCHIbI, COJIN);

— cOpMHUPOBAHHOCTh YMEHUW pacCKpbIBaTh CMBICT Tepuoanydeckoro 3akona J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

— c(OPMHPOBAHHOCTh YMEHUH XapaKTepPH30BaTh JIIEKTPOHHOE CTPOCHHUE AaTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUECKUX 3aemMeHToB [1. 1.
MenneneeBa, UCHONB3ysl MOHATHS «S-, P-, O-3JEKTPOHHBIE OpPOUTANN», «IHEPrEeTUYCCKHE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB U HX



COEIMHEHUH MO TepuoaaM U rpynnaM [lepuoguueckoil cucteMbl XuMU4eckux snementoB [1. U.
MenpeneeBa;

— cOpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXJy HEOPraHMYEeCKMMH BEIIECTBAMH C TIOMOIIBIO ypaBHEHHH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

— c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PHUIUPOBATH XUMHUECKUE PEAKIIMU IO PA3TUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeIIECTB, TEIJIOBOMY 3(QeKxTy peakuuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKLuy, YIaCTUIO KaTalu3aTopa);

— c(hOpMHUPOBAHHOCTh, YMEHHMH COCTAaBJISITH YpPaBHEHHS pPEAaKIHMM pa3IUYHbIX THUIIOB,
NOJIHBIE M COKpAIIEHHBIC YPaBHEHHUS peakiuii MOHHOrO OOMEHa, Y4YMTHIBAs YCIIOBUS, IPH
KOTOPBIX 3THU PEAKLUHU HIYT 10 KOHIIA;

— c(OPMHPOBAHHOCTh YMEHHI TPOBOIMTH PEAKIUH, MOATBEP)KIAIOIINE KauyeCTBEHHBIN
COCTaB pA3MUYHBIX HEOPraHMYECKHMX BEIIECTB, pPACIIO3HABATh ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

— c(OpMHPOBAHHOCTH YMEHUH pacKpbIBaTh CYIIHOCTb OKHCITUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI MOCPEICTBOM COCTABIICHHUS AIEKTPOHHOTO OallaHCa 3TUX PeaKIInii;

— c(OPMHUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peaKifu
OT pas3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOrO PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aelcTBus (nmpunuun Jle [larense);

— ¢(hOpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE MPOLECCHl, JIeXKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHCIOTHI, aMMHaKa, a TakkKe cPOpMHUPOBAaHHOCTh
npeAcTaBiIeHnid 00 OOMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOOJIeMax XUMHUYECKOTO
IPOM3BOJICTBA;

— c(OPMHPOBAHHOCTh yYMEHUH TPOBOAMTH BBIYUCICHHS C HCIIOIH30BAHUEM TOHITHS
«MaccoBasi 0N BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XHUMHUYECKHUX
peakIMax, Macchl BellecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJUYECTBY BEIECTBa, Macce
Wi 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3 (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

— ¢(hopMHPOBAHHOCTh YMEHMM COOJIIO/IaTh MpaBWJIa MOJIb30BAHUSI XUMUYECKOW MOCY0M
U 1a00paTOPHBIM 00OPYIOBaHHEM, a TAK)Ke MIPaBHIia 0OpaIleHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSAMH 1O BHIMOTHEHUIO TA00OPATOPHBIX XUMHUYECKHUX OTIBITOB;

— c¢(hOpMHPOBAHHOCTh YMEHUU TUTAHUPOBATH W BBHIMOIHATH XUMHUYECKHI SKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTalu3aTopa, OINpEAEICHUE Cpeabl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOpOB
Ha CKOPOCTb XMMHYECKOW peakluH, peaklud HMOHHOro OOMEHa, KaueCTBEHHbIE peaklUu Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTATBLHBIX
3amady mo temaM «Mertamel» U «HemeTamiepl») B COOTBETCTBHM C TPaBHIAMH TEXHUKHU
0e30MacHOCTH MpU 00paIleHN! C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEACTABIATh
pe3yIbTaThl XUMHYECKOTO SKCIIEpHUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

— c(OPMHPOBAHHOCTh YMEHUN KPUTUYECCKH aHATM3HPOBATH XUMUYECKYIO0 WH(POPMAIIHIO,
MOJy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOW KOMMYHHKAIuu, WHTepHET U
JPYTHX);

— c(OPMHPOBAHHOCTh YMEHHUH COONIONATh TPaBHJIa HKOJOTHYECKU LEIeco00pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH JEATETBHOCTH B LENAX COXPAHEHHS CBOETrO 3I0pPOBbS M
OKpYKarolllel MpUPOJHON Cpebl, OCO3HABATh OMACHOCTh BO3JCHCTBHUSI HA YKUBBIE OPraHU3MBI
ornpeAeNéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATh Ha mpumepax crocoObl
YMEHBIIICHUS U TPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBHUS HA OPTaHU3M YEIIOBEKA;



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KonngectBo yacoB DJeKTPOHHBIE
No /1t Haunmenosanue pa3aciioB U TEM IIPOrpaMmbI Beero K()HTpOJ'[[,HLIe HpaKTI/I‘IeCKI/Ie O6pa30BaTeJ'II>HI>Ie
paboThI paboThI pecypchl
Paznen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH
IIpenmer oprannyeckoit XuMun. Teopus CTpoeHHUs
1 og’rillll{HZegIEHi coei[injeHHﬁ A. M. %(;I”)Fﬂegogg ) 3 PO, ypox Nel
Wroro no pazneny
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbIe yrieBoIOPOAbI — AKAHbI 2 POIII, ypok Ne2
2.2 HenpenenbHble yrieBogopoibl: alIKEHbI, aJIKaUEHbI, ATKUHbI 6 1 POIII, ypok Ne3
2.3 ApoMaTu4ecKue yriieBoa0po/bl 2 PO, ypok Ned
2.4 [IpupoaHble HICTOYHUKH YIIIEBOAOPOJOB U UX IepepadoTKa 3 1 PO, ypok Ne5
Wroro mo pasneny 13
Pazaen 3. Kuciopoacoaepaxamme opranndecKue coenHeHust
3.1 Cnuptel. Genon 3 PO, ypoku Neb6,7
3.2 Anbnerunsl. Kap6onosbsie kucnoThl. CiaoxHbIE 3(UPbI 7 1 POIII, ypok Ne8
3.3 VYriaeBoasl 3 2 POII, ypoku Nel0,11
Hroro no paszneny 13
Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHH
4.1 AMUHBI. AMUHOKHUCIIOTHL. benkn 3 POIII, ypok Nel?
Hroro o pazneny 3
Paspnen 5. BeicokoOMOJIeKY ISIpHbIE COCUHEHUS
5.1 [Tnactmaccer. Kayuyku. Bonokna 2 POI, ypox Nel7
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2




11 KUIIACC

KonnuectBo yacos DNEeKTpOHHBIE
Ne /1t Haunmenosanue pa3aciioB U TEM IIPOrpaMmabI B K()HTpOJ‘[[,HLIe HpaKTI/I‘IeCKI/Ie 06pa30BaTCJII>HI>Ie
cero paboThI paboThI pecypeel
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
11 Crpoenue atoMoB. Ilepuonnueckuii 3akoH u I[lepuoauueckas 3 Bu6muoreka [JOK
cucreMa xumuueckux snemenTos JI. M. Menzneneesa https://m.edso0.ru
1.2 Crtpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 4 Bubmmorexa POII
1.3 XUMUUECKHE PEAKIHH 6 1 1 https://resh.edu.ru
Utoro no pazneny 13
Paznen 2. Heoprannueckasi xumusi
2.1 ‘ MeTtamiel 6 BI/I)IeoypOKI/I
2.2 ‘ Hemeramisr 9 1 bubnuoreka [IOK
2.3 ‘ CBs3b HEOPraHMYECKUX U OPTAHMYECKUX BELIECTB 2 https://m.edso0.ru
Bubmunorexa POII
Hroro no pazaeny 17 https://resh.edu.ru
Paznen 3. XumMus 4 :KM3Hb
Buneoypoku
3.1 XUMUS U )KA3HD 4 bubmmnorexa POII
https://resh.edu.ru
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

ITOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
N KonnuectBo yacos
o /i Tema YpOKa Beero KOHTpOJ'[[,HLIe HpaKTI/I‘IeCKI/Ie BJICKTpOHHBIC O6paBOBaTeJ'IbHBIe PECYPChI
paboThI paboThI

1 [Ipenmer opraHnyecKoil XuMuH, €€ BOSHUKHOBEHHE, 1 Bueoypoks
pa3BUTHE U 3HAUCHUE

2 Teopust CTPOCHIs OPraHU1ECKUX coequHeHuit A. M. 1 POIIL, ypok Nel
bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o kaaccu(pUKauy OPraHMYECKUX

3 BemlecTB. HomeHkmarypa (cucremaruyeckas) u 1 Buneoypoku
TPUBUAIBHBIC HA3BAHUS OPTAHUYCCKUX BEIECTB

4 AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH Psilt 1 1. http://files.school-

collection.edu.ru/dlIrstore/ceac7808-399a-
9ac6-db56-7ed204f861fa/index.htm

5 MeraH 1 3TaH — MPOCTEHIINE MPEICTABUTEIN 1 2. http:_//files.school-
aJIKaHOB collection.edu.ru/dlrstore/5e8f612a-b762-

9f6b-de63-c5dc1d3e64c5/index.htm
3. POI, ypoxk Ne2

6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1

7 ?J_’IFI?GJ:IHCCI)-IBI/I MPOMUJIEH — MPOCTEHIINE MTPeICTaBUTENN 1 1. http:/ffiles.school-

Mpaxtiaeckas paGora Ne 1. «[lotvaerie STiIeHa i colIectlon.edu.ru/dlrstore/e_659f378-5a0f-

8 P pabota A2 1. «lomyd 1 1 07e2-5491-felca9d05442/index.htm
HSYHCHHC 1O CBOUCTRY 2. http:/ffiles.school-

9 Ankazuensl. byranuen-1,3 n metunbyramen-1,3. 1 collection.edu.ru/dlIrstore/a2fde3eb-37b0-
HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pC3UHbL b327-af25-099e3fa00573/index.htm
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS, 3. PO, ypok Ne3

10 TOMOJIOTUYECKHUM psAll. ALETUIIEH — IPOCTEUIINI 1
MIPEJICTaBUTEINb ATKHHOB

11 Brruncnenus no ypaBHEHUIO XMMHUYECKOHN peakiuu 1

1. http://files.school-
12 Apenbl: 6eH301 U TONTyoJ1. TOKCHYHOCTh apeHOB 1 COIIectlon.edu.ru/dlrstore/4_1d15ff3-ff88-
' ' 8bb8-20b3-9b674584fed6/index.htm
2. POII, ypox Ne4
13 I'enernueckas CBSI3b YTIEBOIOPOAOB, 1 Bizeoypoki

MpUHAJIC)KAIIUX K PA3JIMYHBIM KJIacCaM



http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-c5dc1d3e64c5/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm

IIpupoaHbIE UICTOYHUKH YIJIEBOIOPOAOB: IIPUPOIHBINA

14 ra3 4 MoIyTHbIe HeQTSIHbIE ra3bl, HEYTh U MPOTYKTHI Buneoypoku, POII, ypok Ned
e€ mepepaboTKu
[IpupoaHbie HCTOYHUKH YTIEBOIOPOAOB: MIPUPOIHBIN

15 ra3 M NoIyTHbIe HePTSAHbIE Ia3bl, HEQTH U MPOTYKTHI Buneoypoku, PO, ypok Ne
e€ mepepaboTKu

16 KonTponbHas pabota no pazueny «YieBoJopOIbI»

17 [IpenenbHbIe OJHOATOMHBIE CITMPTHI: METAHOJ H 1. http://files.school-
sTaHoi. BomopoaHas cBs3b collection.edu.ru/dlrstore/aeed24ed-bc30-

18 MHOT0aTOMHBIE CTUPTHI: THICHIIIMKOIb U TIHLEPUH ea3a-a92b-193017547df2/index.htm

2 http://files.school-
DEHO: CTPOCHHE MONEKYJIbI, (PU3HUECKHE U collection.edu.ru/dlrstore/cfc4d7ea-bf4c-
19 XHMUTECKHe CBOMCTEA, TPHMEHEHHE 2822-00d33-b25h526dac4alindex.htm
3. POII, ypoku Neb6,7

20 Anpaeruapl: GopMaabIeril U aleTaabIerua. AIEeTOH 1. http://files.school-
collection.edu.ru/dlIrstore/dcdc1448-b507-
9f8c-447a-65a6762ce485/index.htm

21 OIHOOCHOBHBIE MPEIEIBHBIE KAPOOHOBBIE KUCIIOTHI: 2. P3Ul_, ypok Ne8
MYpaBbUHAs U YKCYCHAas http://fl|€S.SChOO|-

collection.edu.ru/dlrstore/0472fd73-c099-
aaa7-7730-10c32cd2dafl/index.htm
. http://files.school-

22 HpaKTque ckast pabora No 2. «CBoficTsa pactaopa collection.edu.ru/dlIrstore/7ce182f0-f5cc-
YRCYCHOM KHCIOTRI e814-f75a-734e9calbdc5/index.htm
CreaprHOBas U OJISMHOBASI KMCIIOTHI, KaK

23 Buneoypoku
MPEJICTAaBUTENH BBICIIUX KapOOHOBBIX KHCIOT
Mpi1a Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX

24 . Buneoypoku
MoOIOIIIee ACHCTBHE
CrnosxHble 3(UpHl KaKk MPOU3BOIHBIE KAPOOHOBBIX http://f."es'SChOOI_

25 KuCHOT. THAPONH3 CHOKHBIX ShHPOB collection.edu.ru/dlrstore/2638df79-e8e5-

' 0109-e2e2-cd2fal53a7bb/index.htm

2% JKupsl: THAPOIN3, TPUMEHEHHUE, OMOJIOTHIEeCKas POJIb Bicoypoki

KHUPOB
1. http://files.school-
97 VYraeBosl: cocTas, Kiaccudukanus. Baxkueitmme collection.edu.ru/dIrstore/ac425a5f-3771-

NPEAICTaBUTEIN: TIII0K03a, PPYKTO3a, caxapo3a

5f58-14f1-2aff690e960c/index.htm
2. http://files.school-



http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm
http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm
http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm

collection.edu.ru/dlrstore/57311a71-6110-
Af77-a29f-37f5644531eb/index.htm
3. POII, ypoxku Nel0,11

28 Kpaxman u niemutosio3a Kak IpupoIHbIC TOTUMEPHI 1
KonTpomnpHas paboTa mo pazaeny

29 «Kucnopoacoaepkaiye opraHiuecKue CoeIuHEHUS/ 1
Bcepoccuiickas npoepounasi pabota
OO6m1as XxapakTeprucTUKa a30TCOIEPIKAIINX

30 OpraHWYECKUX coeTMHEeHMH / Beepoccuiickas 1
poBepouHas padboTa

31 AMWHBI: METHJIAMUH U aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(OTEepPHBIC OPraHHIECKUE

30 COeIMHEHMS, UX Ouonornyeckoe 3HaueHue. [lentust. 1
Benku kak mpupoHBIC BEICOKOMOJICKYIISIPHBIC
COETMHEHUS

33 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX 1
COEAMHEHUI

34 OcHOBHBIE METOIBI CHHTE3a BRICOKOMOJIEKYIISIPHBIX 1
coennHeHuil. [limactMaccsl, kKaydyku, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

1. http://files.school-
collection.edu.ru/dlrstore/3c05c8ca-1d17-
4261-737b-a8dc6a998hb3f/index.htm

2. http://files.school-
collection.edu.ru/dlrstore/f7854399-c116-
8ebb-aade-544bc5301ae2/index.htm

http://files.school-
collection.edu.ru/dlrstore/0e9a9b25-b8de-
0bd2-1252-55407d90e4df/index.htm

1. http://files.school-
collection.edu.ru/dIrstore/a46afba6-f788-
60c4-0552-7216670bfd66/index.htm

2. http://files.school-
collection.edu.ru/dlrstore/aa73fec2-768f-fe6d-
52¢7-8195d6878a68/index.htm

1. http://files.school-
collection.edu.ru/dlrstore/4d70e672-cc98-
878d-8f8c-fab065467be0/index.htm
2. http://files.school-
collection.edu.ru/dlrstore/f2d5e399-43d9-
8d16-13a0-3f03bed4c28a/index.htm

3. POIL, ypok Nel7



http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm

11 KUIIACC

KomnuectBo yacos

No
/ Tema ypoka B Konrponsuele IIpakTuueckue DNeKTpOHHBIE 00Pa30BaATEIIHHBIE PECYPCHI
/11 cero
paboThI paboThI
POIII:https://resh.edu.ru/subject/lesson/6479/
XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs 1 ITOK:https://app.onlineschool-1.ru/11-
KOH(UTYpaIHsi aTOMOB klass/himiya/osnovnye-svedeniya-o-stroenii-
al/article
[epronnyeckuii 3akoH u [lepronnyeckas cucrema LOK:https://app.onlineschool-1.ru/11-
XuMHIeckux 3rmeMenToB Jl. M. Menzeneesa, ux CBS3b 1 k!as_s/hlmlya/p (_erlodlcheskava—swtema—
5 _ himichesk1/article
¢ COBPCMCHHOHN TCOPUCH CTPOCHHS aTOMOB Bupeoypoxk: http:/school-collection.edu.ru/
3aKOHOMEPHOCTH M3MEHEHHUS CBOUCTB XUMUYECKHX LOK:https://app.onlineschool-1.ru/11-
IEMEHTOB H MX COSIIMHEHHMH 110 TPYIIIaM 1 k!as_s/hlm|va/per|od|cheskava—5|stema—
himichesk/article
MepHosiaM. 3HaYCHNE TIEPHOMIECKOTO 3aKOHA 1 1 https://infourok.ru/prezentaciya-po-himii-
CUCTEMBI XUMHUECKUX d1eMeHTOB .M. Menneneena zakonomernosti-izmeneniya-himelementov-i-
B Pa3BUTUM HAYKH ih-soedineniy-1400406.html
Crtpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL; .
o Buneoypok:http://school-collection.edu.ru/
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H. 1 -
POIII:https://resh.edu.ru/subject/lesson/5911/
Bonopoanas cBs3b
Buneoypok
BalleHTHOCTb. DIIeKTPOOTPHIIATEIbHOCTD. CTEIICHD -https://interneturok.ru/lesson/chemistry/11-
OKHCIIeHHs. BerecTBa MOJIEKYIIIPHOTO | 1 Klass/bstroenie-atoma-p erlodlch_e sKij-
zakonb/valentnye-vozmozhnosti-atomov-
HEMOJICKYIIPHOTO CTPOCHHA himicheskih-elementov
POIII:https://resh.edu.ru/subject/lesson/6332/
[TonsTne 0 nUcepCHBIX cucTeMax. VICTUHHBIE 1 IIOK:https://app.onlineschool-1.ru/11-
KOJUTOMHBIE pacTBOPBL. MaccoBas /101151 BEIIECTBA B 1 klass/himiya/dispersnye-sistemy/article
pactBope POIII:https://resh.edu.ru/subject/lesson/4939/
Knaccudukanus 1 HOMEHKIATypa HEOPraHUIECKUX IIpesenTanus https://infourok.ru/prezentaciya-
COEMHEHUN. | 'eHeTnYecKas CBsI3b HEOPraHUUECKUX 1 po-himii-klass-geneticheskaya-svyaz-

BCIIECTB, PAa3JIMYHBIX KJIIACCOB

himicheskih-soedineniy-1236894.html



https://resh.edu.ru/subject/lesson/6479/
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5911/
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://resh.edu.ru/subject/lesson/6332/
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

Knaccudukanus XuMHYeCKUX PEaKIIHii B
HEOPraHUYECKOM U OpraHM4ecKON XUMHUHU. 3aKOH

Buneoypok:http://school-collection.edu.ru/
ITOK:https://app.onlineschool-1.ru/11-

8 klass/himiya/klassifikaciya-himicheskih-
COXpaHEHHUS MAcChl BEUIECTB; 3aKOH COXPAaHEHUs U .
reakc5/article
HPCBPAILICHI SHEPTHH TIPH XHMHIHCCKHX PEAKIIIX POIII:https://resh.edu.ru/subject/lesson/4938/
Buneoypok: http://school-collection.edu.ru/
9 Ckopoctb peakiuu. OOpaTuMbIC pEaKiuy. LOK:https://app.onlineschool-1.ru/11-
XHUMHYECKOE PAaBHOBECHE klass/himiya/skorost-himicheskih-
reakcij3/article
[Ipaktrueckas padorta Ne 1. «BnusiHue pa3auaHbIX )
10 P P . P Buneoypok: http://school-collection.edu.ru/
($aKkTOpOB Ha CKOPOCTh XMMHYECKON PEaKIIHm»
DnekTponuTrdeckas auccounarnus. [lonstue o
BOZI0OpoAHOM Toka3zatene (PH) pactBopa. Peakuuu )
11 AOPOA (PH)p P t Buneoypoxku: http://school-collection.edu.ru/
HOHHOTO 0OOMeHa. ['uapon3 opraHu9ecKux 1
HCOPTraHNYCCKUX BCIICCTB
Buneoypok: http://school-collection.edu.ru/
OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU. )
IIOK:https://app.onlineschool-1.ru/11-
12 [TonsiTrie 006 AMEKTPOIIM3E PACIIIABOB M PACTBOPOB - .
. klass/himiya/okislitelno-
coueit X .
vosstanovitelnye7/article
KonTponbhas pabota no pazneny «Teopernyeckue .
13 P P pasiery P Pemry EI'O:https://ege.sdamgia.ru/
OCHOBBI XUMUU»
Mertamibl, ux noyoxenue B [lepuoguueckoil cucreme
14 xuMmudeckux aneMeHToB Jl. . Menzaeneesa u OK:https://app.onlineschool-1.ru/11-
0COOEHHOCTH cTpoeHHsI aToMOB. O01ue Gpusnueckue klass/himiya/metally/article
CBOMCTBa METAJIOB
15 CnuiaBbl METAIJIOB. DJIEKTPOXUMUYECKUIN P POIII:https://resh.edu.ru/subject/lesson/4961/
HanpsHKEHUH METAIIIIOB Buneoypok:http://school-collection.edu.ru/
XuMHYECKHe CBOMCTBA BAXKHEHIITNX METAJIIOB
16 (HaTpuil, Kanui, KanbLUNA, MarHui, aTIFOMUHUAN) U UX Buneoypok: http://school-collection.edu.ru/

COeTUHEHNN



http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://resh.edu.ru/subject/lesson/4961/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX

[Ipe3enTanus
-https://multiurok.ru/files/priezientatsiia-na-

17 : )
COCIMHEHUN tiemu-mietally-pobochnykh-podgh.html
Buneoypok:http://school-collection.edu.ru/
XHMHUYecKre CBOMCTBA IUHKA, JKeJie3a U NX .
18 . H POIII:https://resh.edu.ru/subject/lesson/3534/
COCINMHCHUHN
IIpakTuueckas padora Ne 2. "Pemenue .
19 P P " Buneoypox:http://school-collection.edu.ru/
SKCTIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «MeTabhy
Hewmeramnsl, ux nonoxxenue B [lepuonnueckon IIOK:https://app.onlineschool-1.ru/11-
20 crucTtemMe XuMu4deckux anemeHToB /. . Menneneena klass/himiya/nemetally/article
¥ 0COOCHHOCTH CTPOCHUS aTOMOB POII:https://resh.edu.ru/subject/lesson/5939/
. Buneoypok:http://school-collection.edu.ru/
du3nyecKue CBOWCTBAa HEMETAIUIOB. AJLIOTPOITHS i
21 HEMETAJUIOB (Ha MpuMepe KUCIOpoaa, cepkl, pochopa HOK:https://app.onlineschool-1.ru/11-
) puMep POd, Cepal, p klass/himiya/nemetally/article
U yriepoja .
YHIEPOn POII:https://resh.edu.ru/subject/lesson/5939/
XUMHYECKHE CBOMCTBA TAJIOTEHOB, CEPHI U UX .
22 . P Buneoypok:http://school-collection.edu.ru/
COCIIMHEHUU
XuMHYecKrne cBoMcTBa a3ora, pocdopa u nx .
23 . pocdop Buneoypok:http://school-collection.edu.ru/
COCIIMHEHUU
XuMH4ecKue CBOMCTBA yriaepoaa, KPEMHHS U HX .
24 . yHIepoaa, kp Buneoypok:http://school-collection.edu.ru/
COEIUHEHNH
IIpuMenenye BaxKHEUIINX HEMETAJUIOB U UX .
25 p . Buneoypok:http://school-collection.edu.ru/
COCIMHECHUU
O00011IeHNE U CUCTEMATU3ALUS 3HAHUH 110 TEME ]
H t Pemry EI'D:https://ege.sdamgia.ru/
26 «Hewmeramibry. Beraucienus mo ypaBHeHUSIM i
. . Buneoypok:http://school-collection.edu.ru/
XUMHNYCCKUX peaKHI/II/I nu TepMOXHMquCKHe pacqum
IIpakTuueckas padora Ne 3. «Pemrenne )
27 P P " " Buneoypoxk:http://school-collection.edu.ru/
AKCIIEPUMEHTATBHBIX 33/1a4 110 Teme "HemeTamsi"»
KonTtponsHas padora mo rteMaMm «MeTayisl» 1 .
28 P P Pemry EI'D:https://ege.sdamgia.ru/

«HemeTtaren»



https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/3534/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/

POIII:https://app.onlineschool-1.ru/11-
Heoprannueckue 1 opraHU4ecKue KUCIOTHI. o _ .
29 1 klass/himiya/neorganicheskie-i-
Heopranunueckue 1 opraHn4eckue OCHOBAHUS ) ) !
organicheskie3/article
AM OTCPHBIC HCOPIraHNYCCKNUEC U OPIraHUYCCKUC .
30 coe(b ep Te 5 eCKas CB3 P S 1 Buneoypok:http://school-collection.edu.ru/
HNHCHMUA. HCTHUY s CBA3b H TaHNY HUX U ;
4 P POIII:https://resh.edu.ru/subject/lesson/4960/
OpI‘ AHNYCCKHNX BCILICCTB
Poib XxuMuu B 00€CIIeYeHHH KOJIOTHUECKO,
31 HHEPTeTUYECKON 1 MUIEBON O€30MaCHOCTH, Pa3BUTUU 1 Buneoypok:http://school-collection.edu.ru/
MEOULIMHBI
IHOK:https://app.onlineschool-1.ru/11-
32 [IpencraBnenus 00 OOMKUX HAYYHBIX MPUHITAIIAX 1 klass/himiya/himicheskaya-tehnologiya-
MPOMBILIUIEHHOTO MOJYyYEHHUs BAXKHEUIIINX BELIECTB roizvl/article
POIII:https://resh.edu.ru/subject/lesson/3514/
IIpe3enTanus
33 Te/IOBEK B MEDE BEIIECT X MATEPHATOB 1 .https:/llnf_ourok.ru/prezentz_:lcwa—na}—temu—
himicheskie-veshestva-stroitelnye-i-
podelochnye-materialy-4711080.html
34 XuUMHS ¥ 300pOBbE YEIIOBEKA 1 Buneoypok:http://school-collection.edu.ru/
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34



https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4960/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
http://school-collection.edu.ru/

MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

10 KUIACC

OBPA3OBATEJIbHOM ITPOT'PAMMBI

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4eCKOH XUMHHU

ChopMUpPOBAaHHOCTh  MPEJACTABICHHA O XUMHYECKOH  COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJM XUMHUU B TMO3HAHUM SBIICHUN
Opupoabl, B (HOPMHPOBAHWHM MBIIUICHUS H KYyJIbTYyphl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOM Ui peUIeHHs] MPAKTHUYECKUX
3a/a4 ¥ IKOJIOTMYECKM OOOCHOBAHHOI'O OTHOLIEHMSI K CBOEMY 3/0POBBIO U
MIPUPOAHON cperie

1.2

BnageHne  cUCTeMOM — XMMHYECKMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue HOHSATHS (Monexyina, BAJICHTHOCTD,
JJIEKTPOOTPHULIATENBHOCTD, CTEIEHb OKUCJICHMS, XMMHMYECKas CBs3b, MOJIb,
MOJISIpHAsI Macca, MOJIIPHBIA 00BEM, YIIIEPOAHBIN CKeleT, (yHKIMOHAIbHAS
rpynna, paaukaig, U30MEpHs, HU30Mepbl, I'OMOJOTMYECKHM psij, T'OMOJIOTH,
YIJIEBOAOPOABI, KHCIOPOJ- U a30TCOAEPIKAIINE COCAMHEHUS, OMOJIOTHYECKU
aKTUBHbIE BelecTBa (YIJI€BOAbI, JKHUpbI, OEIKH), MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI
(Teopusi XUMHUYECKOTo CTpoeHusi opranuueckux BemecTB A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3bIK XUMUU, (PAKTOJIOTUYECKUE CBEJICHUS
0 CBOilicTBax, cocTaBe, IOJYy4eHHMH U OE30MIaCHOM  HCIIOJIb30BaHUU
BaOXHEHIINX HEOPraHMYECKMX U OpPraHWYeCKUX BELIECTB B OBITY U
[IPAKTUYECKOU NEATEIbHOCTH YEI0BEKa

13

1.4

CdopMupoBaHHOCTh YMEHUN BBIABIATH XapaKTEpHbIE MPHU3HAKU TOHATHUH,
yCTaHaBJ'II/IBaTI) HUX B3aHMMOCBI3b, HUCIIOJIB30BATh COOTBGTCTBYIOHII/IG IIOHATUA
IIpU  ONMCAaHUM COCTaBa, CTPOCHUS W MPEBPALIEHUM OPraHUYECKHUX
COeTMHEHNN

c(OPMHPOBAHHOCTh YMEHHUH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JUIS
COCTaBJICHUS] MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dopMyn OpraHMYeCKHUX BELIECTB M YpaBHEHUH XHMUYECKHUX peakLui,
W3TOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB JJI WILTIOCTPALMH
UX XUMHUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOEHUS

1.5

ChopMupoBaHHOCT YMEHMI YCTaHaBJIMBaTh NPUHAAJIECKHOCTh H3YYEHHBIX
OPTraHWYECKHX BEIIECTB M0 UX COCTAaBY U CTPOCHHUIO K ONPEAEIEHHOMY Kiaccy
(rpynme) coequHEHUH (YIJIeBOJOPOJBI, KHCIOPOJA U  a30TCOAEpIKallue
COCIIMHEHUS, BBICOKOMOJIEKYJISIPHBIC COENWHEHHS), J1aBaTh UM Ha3BaHHS 10
cucrematrueckoit Homenknarype (IUPAC)

1.5

1.6

ChopMupOBaHHOCTH YMEHHUSI ONpEIENATh BHUIBl XUMHUECKOW CBS3U B
OpPraHUYECKUX COECIUHEHUSIX (OJMHApHbIE U KpaTHbIE)

CopMHUpPOBaHHOCTh YMEHHUSI TPUMEHSTH: IOJIOKEHUS TEOPHUH CTPOCHHS
opranndeckux BemecTB A.M. BbyrnepoBa a1 0OBSICHEHUS 3aBUCUMOCTH
CBOMCTB BEULIECTB OT HMX COCTAaBa M CTPOCHMS; 3aKOH COXPAHEHHS MAacCChl
BEIIECTB

VYrneBonopoasl. Kucnopoaconepxkamne M a30TCOAECPKALIUE OPraHUYECKHE
coeuHeHUs. BRICOKOMOJIEKYISIpHBIE COeIMHEHUS

2.1

ChopMupoBaHHOCTh YMEHUH NMPUBOJAUTH TPUBUAILHBIC HA3BaHUS OTACIBHBIX
OpPraHMYECKHUX BEIIECTB (ATWJIEH, NPONMIIEH, aleTHJIEH, 3TUJICHIJIUKOJIb,
ruuepul, (enon, QopManbaeruy, aneTadbAerHl, MypaBbUHAs KHUCIOTA,
YKCYCHasl KHCJIOTa, OJEUHOBAas KHCIIOTa, CTEAPUHOBAas KHCIIOTa, IJIIOKO3a,
bpykTO3a, Kpaxmall, LeJUTI0I03a, TIUIIHH)




2.2

2.3

ChopMUpOBaHHOCTH ~ YMEHHH  XapaKTepH30BaTh  COCTaB, CTPOCHHUE,
(1)I/I3I/I‘-I€CKI/IG U XUMHYCCKHUC CBOI>'ICTBa THUITNYHBIX HpCI[CTaBI/ITeHef/'I pa?)HI/I‘-IHBIX
KJIaCCOB OPraHWYECKHX BEIIeCTB (METaH, 9TaH, STHIICH, IPOIMJICH, alleTHIICH,
OyraaueHn-1,3, MetunbOyraaueH-1,3, Oenso, METAHOIL, 9TaHOII,
STHJICHTJIMKOJIb, TIUICPUH, (DEHOJ, aleTalbJAeruI, MypaBbUHAS M YKCyCHas
KHCJIOTHI, TJTFOK03a, KpaxMall, IeJUTI0J103a, aMUHOYKCYCHAsI KUCIIOTA)

ChopMupoBaHHOCTh YMEHHS WILIIOCTPUPOBATH T'€HETHUECKYIO CBS3b MEXKIY
TUIHYHBIMU TPEICTABUTEISIMUA PA3IHYHBIX KJIACCOB OPraHMYECKHX BEIICCTB
ypaBHeHI/ISIMI/I COOTBCTCTBYIOH_[I/IX XUMHUYCCKUX peaKLII/If/'I C HCIIOJIB30BAHHUECM

CTPYKTYPHBIX (hopMyII

2.4

ChopMHPOBAaHHOCTH YMEHUS XapaKTEPHU30BaTh HCTOYHUKHU YTIIEBOJIOPOIHOTO
ChIpbst (He(Th, TPUPOAHBIN Ta3, Yroyib), CHOCOOBI HX MEpPepadOTKU H
IPaKTHYECKOE MPUMEHEHUE MPOIYKTOB MEPEepabOTKH

XUMHA U KU3Hb. PacuéTnl

3.1

3.2

3.3

3.4

CdopMupoBaHHOCTh yMEHUU BIAJIETh CHCTEMOW 3HAHUNW OO0 OCHOBHBIX
METO/JaX HAYYHOTO IIO3HAHUS, HCIOJb3yeMbIX B XHMHUHU TNPU H3YYCHHUH
BEIIECTB M XMMUYECKUX SIBICHUU (HaOMIOIeHUE, U3MEpEeHUe, IKCIEPUMEHT,
MOJICIUPOBAHUE), HCIOJIb30BATh CHUCTEMHbIE XHMMHUYECKHE 3HAHUA MJIA
NPUHITHUS PEHICHUNA B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C
BEII[ECTBAMH U UX TPUMEHEHUEM

CdopmMupoBaHHOCTh YMEHUN COOJIIOIATH MpaBUiIa MOJIb30BAHUS XUMHUECKON
MOCYy/I0M ¥ a00paTOPHBIM 00OPYIOBAaHHUEM, a TaK)Ke MpaBuUiia OOpaIEHUS C
BCIICCTBAMH B  COOTBETCTBHMM C HMHCTPYKIHSMH IO  BBITOJHCHHUIO
1a00PATOPHBIX XUMUYECKHUX OTBITOB

CdopMUpOBaHHOCTh YMEHMHM IJIAHUPOBaTh M BBINOJIHATH XUMHUYECKUUN
HKCHEPUMEHT (TPeBpalleHHs] OpPraHWYECKUX BEIECTB IpPU HarpeBaHuUH,
MOJIyYeHUE OHTUJIEHA M M3YyYEHUE €ro CBOMCTB, KAaueCTBEHHBIE pEaKIUU
OpPraHMYeCKUX BEIIECTB, JAEHaTypauus OEJKOB NpU HArpeBaHWUHU, LBETHHIE
peakuuu OelKOB) B COOTBETCTBUU C MPaBUJIAMHU TEXHUKHU 0€30MacHOCTH MpU
oOpalleHnn C BEIIeCTBaMH U JIaOOPaTOPHBIM 000PYAOBAaHUEM; MIPEICTABIATD
pe3ynbTaThl XMMHUYECKOIO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHUMH
COOTBETCTBYIOLIMX peakuuil U (GopMynIHpoBaTh BHIBOJBl HAa OCHOBE 3THX
pe3yIbTaToOB

CdopMUpoBaHHOCTh YMEHUH MPOBOAWTH BBIUUCIECHUS IO XUMHUYECKUM
ypaBHEHMsSM (Macchl, 00BEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WIIH
NPOJYKTAa PEaKIUU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
VCXOJHBIX BEILECTB WIH IPOJYKTOB PEAKIIMN)

3.5

ChopMupoBaHHOCT YMEHHUH KPUTHYECKH aHATU3UPOBATh XHUMHYECKYIO
uH(pOpMaLMIO, MOIYYaeMyl0 M3 pa3HbIX HMCTOYHHUKOB (CpeAcTBa MaccOBOM
uHpopMaluu, ceTb IHTEepHET U Apyrue)

3.6

CdopmMupoBaHHOCTH ~ YMEHUH  cOONMIONATh  MpaBWIa  DKOJIOTUYECKHU
11eJIECO00PA3HOTO TOBEJACHUS B OBITY M TPYAOBOW MEATETLHOCTH B IEIAX
COXPaHEHHUSI CBOETO 3/I0OPOBBS M OKPY>KAIOIIEH PUPOTHON CPEIbI, OCO3HABATH
OITAaCHOCTH BOS}ICﬁCTBI/IfI Ha XUBBIC OpFaHI/ISMBI onpenenéHme OpFaHI/I‘—IeCKI/IX
BellecTB, MoHUMas cmbicn mnokazatens [IJIK (mpenmenbHO pomycTuMoit
KOHIEHTpAllMu), TMOSACHATh Ha MpUMepax CcrnocoObl yMEHbLIECHUS U
HpeI[OTBpaH_ICHI/HI nx BpeI[HOI‘O BOBI{GI\/‘ICTBI/IH Ha OpI‘aHI/I?)M YCJIOBCKaA




11 KUIIACC

Kon
MpOBEPSIEMOT0
pe3yJbTara

1

11

1.2

13

1.4

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUHU

Brmagenne  cucteMol  XMMHMYECKMX ~ 3HAHHMM,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE MOHATUS (XMMUYECKHH DJIEMEHT, aToOM, 3JIEKTPOHHAs
o0osiouka atoma, S-, p-, d-3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTh, 3JEKTPOOTPULATENILHOCTh, CTEIEHb OKHUCIIECHUS, XWMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, KPUCTATUTMIECKAsT PEIIETKA,
TUIBl XUMHUYECKUX peakUuil (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE, IK30- U
SHIOTEPMHUUYECKUE, PEAKIUM HOHHOTO OOMEHAa), PacTBOP, JJIEKTPOJIHTEHI,
HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS JUCCOLIMALNA, OKHCJIUTETD,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKON pEaKIIMU, XUMUYECKOE PABHOBECHE);
TEOPUM U  3aKOHBl  (TEOpUS  DICKTPOIUTHUECKOM  JTUCCOIMALIUHU,
[Tepunomuueckuit 3axkon JI.MI. MennaeneeBa, 3aKOH COXpaHEHHS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMHHU, (PAKTOIOTUYECKUE CBEICHUS
O CBOWCTBax, COCTaBe, IMIOJIY4YeHHMH ¢ O€30MaCHOM HCIOJIb30BAHUU
BOXHEUIIIMX HEOPraHMYECKHUX BEIIeCTB B OBITY U  MPAKTHUYECKOM
JIEATENBbHOCTH YEJI0OBEKA

ChopmMupoBaHHOCTh YMEHUH BBIABIATH XapaKTEpHblE TNPU3HAKK U
B3aMMOCBSA3b U3YUEHHBIX IOHATUMN, IPUMEHATh COOTBETCTBYIOIUE TOHATHUS
IIpU ONMCAaHUU CTPOCHHMSI M CBOMCTB HEOPraHMYECKUX BEIIECTB U HUX
IIPEBPALLCHNH; BBIABIIATh B3aUMOCBSA3b XMMUUECKUX 3HAHUN C MOHATUSAMU U
MIPEACTABICHUSAMU JPYIUX €CTECTBEHHOHAYYHBIX IIPEAMETOB

BJ'IaI[eHI/Ie OCHOBHBIMM MCTOAAMHU HAYYHOI'O II0O3HAHHMA BCHICCTB U
XUMHYECKUX  SBIEHUN  (HaOmIoJieHWe, U3MEpeHHe,  OSKCIIEPUMEHT,
MOJICJIUPOBAHNE)

ChopMupOBaHHOCTb yYMEHHMH  ONpENeNsiTh BaJIEHTHOCTh U CTENEHb
OKHCJICHUS XMMHUYECKHX 3JIEMEHTOB B COCAMHEHUSAX Pa3JIMYHOIO COCTaBa,
BUJI XUMHUYECKOM CBsA3M (KOBaJieHTHas, MOHHas, MeTaJuln4yecKas,
BOJIOPOJIHAS) B COEIMHEHUSX, TUIl KPUCTAUINYECKON PEeIIETKU KOHKPETHOTO
BEIIeCTBA (aATOMHAs!, MOJIEKYJIIpHAs, HOHHAsI, METaJuIn4YecKasi)

1.5

1.6

ChopmupoBaHHOCTh yMEHUU ONPEAENSATh XapakTep Cpelabl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COEAMHEHUI

CpopMHUpOBAaHHOCTh YMEHHUSI KJIACCU(PHUIIUPOBATh XUMUUYECKUE PEAKIIUU TI0
pa3NUYHBIM TpHU3HAKaM (YUCIAYy U COCTaBy pearupymoIllux BeIIeCTB,
TermoBoMy 3¢GGdeKTy peakuud, U3MEHEHHWIO CTEeleHEH  OKHUCICHUS
JJIEMEHTOB, 00OPAaTUMOCTH PEAKIIUH, YIaCTHIO KaTaan3aTopa)

1.7

ChopMupOBaHHOCTh YMEHHM COCTaBISATh YPAaBHEHUS PEAKLIUN Pa3IMUHBIX
TUIIOB, TIOJHBbIE U COKpAIIEHHbIE ypaBHEHUS peakUuid HOHHOro OOMeHa,
YUHTBIBAsL YCIOBUS, IIPU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA

1.8

1.9

ChopMupoBaHHOCTH YMEHMH TPOBOAWUTH pPEAKLUHU, MOATBEPXKIAIOIINE
Ka4eCTBEHHBIM COCTAB Pa3JIMYHBIX HEOPTAHMYECKUX BEIECTB, PACIIO3HABATh
ONBITHBIM IYTEM HWOHBI, NPUCYTCTBYIOIIME B BOAHBIX PpPacTBOpax
HEOPraHWYECKHUX BEILECTB

ChopMupOBaHHOCTH YMEHHUH PpacKpbIBaThb CYHIHOCTb OKHCIHUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PEAKIMI TOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO
OanaHca 9TUX peakiuui

1.10

ChopmupoBaHHOCTE ~ YMEHUH  OOBSICHATH  3aBHCHUMOCTH  CKOPOCTH
XUMHAYECKON PEaKIuy OT Pa3JInYHBIX (aKTOPOB




1.11

CdopmupoBaHHOCTh YMEHUN OOBSICHATH XapaKTep CMEUICHUS XUMUYIECKOTO
paBHOBECHs] B 3aBHCHUMOCTH OT BHEIIHEro Bo3jaecTBusi (mpuHmun Jle
[Tarenne)

O61ua>1 N HCOPraHU4CCKasA XUMHA

2.1

CdopmupoBaHHOCTh YMEHUN pacKpbIBaTh cMbIch [lepuonnyeckoro 3akoHa
JAN. MengeneeBa W JEMOHCTPUPOBATh €ro  CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENIbHYIO M IPOTHOCTUYECKYIO (DYHKIIHH

2.2

ChopMupoBaHHOCTb YMEHMH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHHE
aTOMOB XMMMUECKUX 3JieMeHTOB 1—4 mepuonos I[lepuonnyeckoil cuctemsl
xuMu4eckux saeMentoB .M. MenneneeBa, ucrnonb3ys MOHATHA «S-, P-, d-
JJIEKTPOHHBIE ~ OpOMTANM»,  «IHEPreTHUECKUE  YPOBHU»,  OOBSICHSATH
3aKOHOMEPHOCTH HW3MEHEHHs CBOMCTB XMMHMYECKHX OJJIEMEHTOB M HX
COCIMHEHUM 10 mnepuojam u rpynnaM [lepuogudeckoil  cucTeMsbl
xumudeckux diementoB .. Menaeneesa

2.3

ChopmupoBaHHOCTh yMEHUH  XapakTepu3oBaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOWCTBA HEOPTraHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJITBEPKIAThH CYIIICCTBOBaHHE TCHETUYECKOM CBSI3U MEX]TY
HEOPTaHMYECKUMHU BEIIECTBAMHU C IMOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOIINX
XUMHAYECKHX PEaKITUi

2.4

CdopmupoBaHHOCTD YMEHUI yCTaHaBIUBAaTh IIPUHA]JIEKHOCTD
HEOPraHMYeCKUX BEIIECTB IO HMX COCTaBy K OINpeielEHHOMY Kiaccy
(rpymnme) coeauHeHMM (IPOCThIE BELIECTBA — METalIbl U HEMETalIbI,
OKCH/[Ibl, OCHOBAHUSl, KUCIIOThI, aM(OTepHbIE TUAPOKCHIbI, COJIH)

2.5

2.6

2.7

ChopMupoBaHHOCTh YMEHHH MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
cocTaBieHUs] (OpPMYJIT BEHIECTB U YPaBHEHUH XHUMUYECKUX PpEaKIUM,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJENbHBIX HEOPraHMYECKHUX BEIIECTB (yrapHbld TIa3, YIJIEKUCHbIA ras,
aMMMaK, raméHas HW3BecTb, HeraméHas M3BeCTb, MUThEBas COJa, MUPUT U
JpyrHe)

CdopmupoBaHHOCTh yYMEHUN  XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHMYECKHE CBOWCTBA HEOPraHMYECKHMX BEIIECTB PA3JIMYHBIX KIIACCOB,
MO/ITBEPK/IaTh CYILIIECTBOBaHHE TEeHETUYECKON CBSI3U MEXy
HEOPraHWYECKUMH BEIIECTBAMHU C ITOMOIIBIO YPABHEHUH COOTBETCTBYIOLINX
XAMHYECKUX PEAKIUN

CdopmMupoBaHHOCTh YMEHUN IUJIAHUPOBATh M BBINOIHATH XUMHUYECKUN
SKCHEPUMEHT  (pa3/lo’KeHHE TMEepOoKCHUIa BOJOPOAA B  NPHUCYTCTBUU
KaTaJIn3aTopa, ONPEIEICHUE Cpeabl PacTBOPOB BEIIECTB C ITOMOIIBIO
YHHUBEPCATHHOTO WHIUKATOPA, BIMSHUE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakluu, peakiud UOHHOro oOMeHa, KauyeCTBEHHbIE peaKluu
Ha cynb(aT-, KapOOHAT- M XJOPHUA-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHHE
AKCIIEPUMEHTAJBHBIX 3a7ad 1o Temam «Metamnel» u «Hemeramib») B
COOTBETCTBUM C TMpaBHJIAMU TEXHUKH O€30MAaCHOCTH NpU OOpaIleHUH C
BELIECTBAMH M JIa0OpaTOPHBIM 00OPYAOBAHHUEM; MPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIIEPUMEHTA B dopme 3aIucU YpaBHEHUI
COOTBETCTBYIOIIUX peakuuid M (GopMyIHpoBaTh BBHIBOABI Ha OCHOBE ATHX
pe3yabTaToB

2.8

ChopmupoBaHHOCTE ~ yMEHHI  COONIIOATh  MpaBWIa  IOJIb30BAHUSA
XUMHAYECKOHN TTOCYA0H | J1a00paTopHbIM 000pPYJOBaHUEM, a TAKXKE MpaBUIIA
oOpaimieHuss ¢ BeHIECTBAMH B COOTBETCTBHH C HMHCTPYKIHSIMH TI0
BBITTOJIHEHUIO JTAOOPATOPHBIX XHMUYECKHX OIBITOB




2.9

3.1

ChopmupoBaHHOCTE yMEHUH XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI,
JieKamre B OCHOBC TMPOMBINUICHHOTO TIOJYUYCHUSA CepHOﬁ KHCJIOTHI,
aMMHaKa, a Takxke cOpMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYUYHBIX
MIPUHIIAIIAX ¥ YKOJIOTHYECKHUX MPoOieMaX XMMHUIECKOTO IPOU3BOICTBA

XUMHUA U KU3HL. PacuéTrl

ChopmupoBaHHOCTh MPEACTABICHUNH O XUMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJIM XHMHUU B IO3HAHUU SIBICHUN
OpUpOAbl, B (DOPMHUPOBAHWUM MBINUICHUS M KYJIbTYpbl JIMYHOCTH, €6
(YHKIIMOHATBHOW IPAaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUs TPAKTHIECKUX
3a/1a4 ¥ 9KOJIOIMYEeCKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO U
MPUPOTHON cpese

3.2

ChopMHPOBAaHHOCTE yYMEHHMH KPHTHYECKH AHAIM3UPOBATH XHMHUYECKYIO
nHPOPMAIIHIO, MOJyYaeMyl0 M3 pa3HbBIX HCTOYHUKOB (CpelCTBa MacCOBOU
KOMMYHUKAIINH, ceTh VIHTepHET U apyrue)

3.3

ChopmupoBaHHOCTh  yMEHHUN  CcOOJIOAATH  MpaBWiIa  AKOJIOTMYECKU
1eJ1eco00pa3HOro MOBEACHHUS B OBITY W TPYAOBOW JESITEIBHOCTH B LIEISIX
COXPAHEHHUS CBOETO 37I0POBbs M OKPYXKAIOIIEH MPUPOTHON CPeIb

3.4

Oco3HaBaTh ONaCHOCTH BO3ICHCTBHS HA KUBBIE OPraHU3MBbl ONPEICIEHHBIX
BEIECTB, IOHMMAas cMmbica mnokasarens IIJIK, moscHAT Ha npumepax
CIOCOOBI YMEHBIICHHUS W TPEIOTBPAIICHHUS MX BPEIHOTO BO3JACHCTBUS Ha
OpraHM3M 4YeJI0BeKa

3.5

ChopMupoBaHHOCTb YMEHHUI MPOBOJUTH BBIUUCIEHHS C HCHOJIb30BAHHUEM
MOHATHSI «MaccoBasi J10JIsl BEIIECTBA B pacTBOpE», OOBbEMHBIX OTHOILLIEHUN
ra3oB IPU XUMHUYECKUX pEaKIUsIX, Macchl BellecTBa WM 00bEMaA ra3oB 1o
U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM OO0BEMY OJHOIO U3
Y4YacTBYIOIIMX B PEAKLIMU BEIIECTB, TEIUIOBOro 3((ekra peakuuy Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEUIECTB, IPEBPALLECHUS U COXPAHEHHS YJHEPTUU

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
1

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA
TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHUHU

11

IIpeamer opraHu4eckod XuUMHUU: €€ BO3HMKHOBEHHME, pa3BUTHE U 3HAYCHUE B
IIOJIy4YEHUN HOBBIX BEIIECTB W MaTEpHANIOB. Teopus CTPOEHUS OPraHUYECKUX
coequHeHnil A.M. bytnepoBa, €€ OCHOBHBIE ITOJOKEHUS

1.2

CtpykrypHBIe (GOpMYIBI OpraHUYECKHUX BellecTB. ['oMonorus, nzomepus. XuMudeckas
CBSI3b B OPTaHMYECKUX COCAMHEHUSX — OJIMHAPHBIC U KpaTHbIE cBs3u. [IpencraBnenue
0 KJ1acCu(UKAIIMKA OPTAaHNYECKUX BEIIECTB

1.3

2.1

2.2

HOMCHKJ'IaTypa OpTraHUYCCKUX COC,Z[I/IHCHI/Iﬁ (CI/ICTeMaTI/IquKa}I) U TpHUBUAIIBHBIC
Ha3BaHUS Ba)KHEUIITHNX HpC}ICTaBHTeHeﬁ KJIaCCOB OPraHMYCCKNX BEIICCTB

YrieBogopoibl
AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUHN psiA. MeTaH W 3TaH — mpocTennme

MPEJCTaBUTENIN AJIKAHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA (peakiuy 3aMeIIeHus
U TOPEHHUsI ), HAX0XKJIEHUE B MPUPOJIE, MTOJIyYeHUE U IPUMEHEHHE

ATIKEHBI: COCTaB M CTPOECHHE, TOMOJIOTUYECKUH pAd. OTWIEH W TNPONWIEH —
MPOCTEHIINE MPEICTABUTENH AJIKEHOB: (DU3HUECKHUE U XMMHUECKHE CBOMCTBA (peaKinu
TUPUPOBAHUs, TaJOT€HUPOBAHUS, THUIpATallid, OKHUCIECHUS WU MOJUMEPHU3ALUN),
MOJIyYeHUE U IPUMEHEHUE

2.3

Ankanuensl: OyragueH-1,3 u MeTunOyTaaueH-1,3: ctpoeHue, BaXXKHEHIIINE XUMUYECKHE
cBOIcTBa (peakius moiauMepusanuu). [lomydeHrne CHHTETHYeCKOro KaydyKa U pe3UHBI




2.4

2.5

2.6

3.1

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMUYECKHH psA. AUETHICH —
MPOCTEUIINIA TPEACTAaBUTEh ATKHHOB: COCTaB, CTPOCHUE, (PU3NUECKHUE U XUMHUYECKUE
CBOWCTBA (peakuuu THUIPUPOBAHUS, TalOr€HUPOBAHMs, TUApPATALUU, TOPEHHS),
MI0JIy4YE€HUE U IPUMEHEHHE

Apensbl. benzon: cocraB, cTpoeHHe, GU3NUYECKUE M XMMHUYECKHE CBOMCTBA (peakIuu
raJJOTeHUPOBAHUS M HUTPOBAHHMA), IOJydeHHE U IpuMeHeHue. Toiyon: cocras,
cTpoeHue, (u3nuecKue M XHMHUYECKHE CBOMCTBA (pEakiUH TaJIOTCHUPOBAHUSA U
HUTPOBAHUs), MOJIy4eHHE U pUMeHeHHe. TOKCHYHOCTh apeHOB. ['eHeTnyeckas CBS3b
MEXJy YIVIEBOAOPOaMHU, IPUHAAJIEKAILMMH K Pa3JINYHbIM Kilaccam

[TpupoaHble MCTOYHUKU YTIIEBOAOPOAOB. llpupoaHblii ra3 W momyTHble He(TSHBIC
ra3el. Hedtp m e€ mpoucxoxaenue. CriocoObl mepepaboTku HedTH: TeperoHka,
KPEKUHT (TePMUYECKHM, KaTaTUTHYECKHiT), muponu3. IIponykTel nepepaboTku HEDTH,
UX IPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHBIH yroiab W MPOIYKTHI €ro
nepepadboTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHble OAHOATOMHBIE CHOUPTHI. METaHONI U 3TaHOJ: CTPOEHHUE, (PU3HUECKUE U
XMMHUYECKHE CBOMCTBa (peakUuu C AKTMBHBIMM METaJUIaMH, TaJOr€HOBOJOPOJAMH,
ropeHue), npuMeHeHue. BogopoiHbie CBA3M MEXIy MOJEKylaMu cnuptoB. [eiicTBue
METaHOJla W JTaHOJAa Ha OpraHu3M 4eloBeKa. MHOroaTOMHBIE — CIIUPTHI.
OTWIEHTINKOIb W TIUIEPUH: CTPOCHHE, (U3NYECKHE W XUMHUYECKHE CBOWCTBA
(B3aMMOZAEHCTBUE €O  IICJIIOYHBIMU  MeTalllaMHM, KadeCTBEHHas peakius Ha
MHOroaToOMHbIe criupThl). [leiicTBue Ha opranusM uenoBeka. [IpumeHeHne raunepuHa
U STWJIECHTJIUKOJIS

3.2

@DeHOI: CTPOCHHUE MOJIEKYINBI, (PU3NYECKUE M XUMHYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne GeHona

3.3

AJ'ILI[GFI/II[BI N KCTOHBI. CDOpMaJ'IBI[eFI/I,I[, aneTajabAcruj: CTpOCHUC, (I)I/IBI/ILICCKI/IG u
XHMHYCCKHE CBOMCTBA (peaKHI/II/I OKHCJICHHMSA H BOCCTAHOBJICHUs, Ka4YCCTBCHHBIC
peaKI_II/II/I), IMOJIYYCHHEC U IIPUMCHCHUC

3.4

O/HOOCHOBHBIE TpefebHbIE KapOOHOBbIE KHUCIOThI. MypaBbUHAs W YKCyCHas
KHCIIOTBI: CTpOeHME, (hU3MUEeCKHe W XMMHYECKHEe CBOMCTBa (CBOICTBa, obOmue aiis
KJ1acca KUCJIOT, peaklus 3TepuduKanum), noidydeHue u npumeHenne. CreapuHoBas U
OJIEMHOBAsl KHUCIOTHI KaK IPEJICTaBUTENM BBICIIUX KapOOHOBBIX KHUCIOT. Mbla Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEEe AeHCTBHUE

3.5

3.6

CrnoxHble 3(puUpbl Kak NPOM3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPOIU3 CIIOKHBIX
a¢upoB. XKupsl. 'naponus xupos. [Ipumenenune xxupoB. bruongoruueckas poiib KUPOB

VYrneBoapl: cocTaB, KiaccU(UKAlMsS YIIeBOAOB (MOHO-, JM- W MOJIMCAXapuibl).
I'moko3a — mpocTedmuii MOHOcaxapua: OCOOEHHOCTH CTPOCHHUS MOJEKYIIBI,
busnveckne W XUMHUYECKHe CBoicTBa (B3ammojericteue ¢ ruapokcuaom mean(ll),
OKHCJICHMEe aMMHa4YHBIM pacTBOpoM okcuja cepedpa(l), BoccraHOBIeHHE, OpOXKECHHE
TJIFOKO3b1), HAX0XKJICHUE B TIPUPOJIE, MPUMEHEHHE, Oroorndeckast pojib. @OTOCHHTE3.
®pyKTO3a Kak U30Mep II0Ko3bl. KpaxmMan u 1emono3a Kak IpUpoIHbIe MOJIUMEPBHI.
Crpoenue kpaxmajia W MeJUT003bl. PU3nUeckne 1 XMMUYECKHe CBOMCTBAa Kpaxmala
(Trunposnn3, KaueCTBEHHAsl PeaKklusi C HUOJOM)

4.1

A3oTcoaeprkame OpraHu4ecKue COeTMHEHUS

AMUHOKHUCIIOTBl Kak aM@oTepHble OpraHudyeckue coeauHeHus. @Dusmueckue u
XMMHUYECKHE CBOWCTBA AaMUHOKHCIOT (Ha TmpuMepe TINHLuHA). buonornueckoe
3HAYEHUE aMUHOKHUCIOT. [lenrTupl

4.2

benku xak npupoHbIe BEICOKOMOJIEKYNIApHBIE coequHeHus. [lepBuunas, BTopuyHas u
TpeTU4YHas CTPyKTypa O€nkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THAPOJIH3,
JIeHaTypalys, KaYeCTBEHHbIE peaKIIMK Ha OeNKU

BbicOKOMONEK YIS pHBIE COSMHEHMS




5.1

5.2

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IIOJMMEpU3ALUM, CPEAHsAs MOJEKYJIsIpHas Macca.
OcCHOBHBIE METOABI CUHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN — MOJIUMEPU3ALNAS U
IIOJIMKOHACHC AU

DKcrepuMEHTAIbHBIE METO/Ibl U3Y4YEHHUS BEIIECTB U MX MPEBPAIEHUI: 03HAKOMIIEHHE

c o0pa3laMu HOPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KaydyKOB.
ITonyyeHue CHHTETUYECKOIO KaydyyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJIePKAHUS

1

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

1.2

XUMHYECKUN dJIeMEHT. ATOM. SIpo aroMa, HW30TOMBL. DJIEKTpPOHHAs 000JO0YKa.
DHepreTuyeckue YpOBHH, IMOJYPOBHU. ATOMHBIE opOWUTanu, S-, P-, O-3JEMEHTHI
OcoOeHHOCTH pachpeleieHus] 3JEKTPOHOB IO OpOUTAIAM B aroMax »JJIEMEHTOB
MIEPBBIX YETHIPEX MEPHOOB. DIIEKTPOHHAS KOH(UTYpAIIHs AaTOMOB

Ilepnonnueckuit 3akoH u llepuoguyeckas cucrtema XUMHYeCKHX 3yeMeHTOB J[.H.
MenpeneeBa. Cpsi3p nepuogudeckoro 3akoHa U Ilepuoguueckodl  cucTemsl
xumuyeckux anemeHtoB JI.JMI. MenzaeneeBa ¢ COBPEMEHHOM TEOpPHEW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHMS CBOMCTB XHMHUYECKUX OJIEMEHTOB U
00pa3yeMbIX UMH IPOCTBIX M CIIOKHBIX BEUIECTB 110 TPYINaM U IepuogaM. 3HaYCHHE
IIEPUOJNYECKOr0 3aKOHA B Pa3BUTHH HAYKU

13

14

Crpoenue BemecTBa. XUMHUYECKas CBSA3b. Buibl XMMHUYECKOH CBA3M (KOBaJEHTHAas
HEeNoJisipHasT U NOJIsIpHAsl, MOHHAs, MeTajuinueckas). VOHbI: KaTMOHBI U aHHOHBI.
MexaHu3mbl 00pa30BaHUsI KOBAJICHTHOM XUMHUYECKOW CBA3M (OOMEHHBIM M TOHOPHO-
aKLenTopHeli). BonopoaHas cBsi3b

BanenTHOCTS. SHCKTpOOTpI/ILIaTeJ'IBHOCTL. CrereHb OKUCTICHUS

1.5

1.6

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOIO CTPOECHHs. 3aKOH IIOCTOSHCTBA
cocTaBa BELIECTBA. THUIMBl KPUCTAJUIMUECKUX PEHETOK. 3aBUCUMOCTb CBOMCTBA
BELIECTB OT TUIA KPUCTAJNIMYECKOW pem€Tku. [loHATHE O AMCIEPCHBIX CUCTEMaX.
HcTuHHBIE U KOJUIOWIHBIE PACTBOPHI. MaccoBasi 10151 BEIIECTBA B PACTBOPE

Knaccudukanus HeopraHuueckux coeAuHeHud. HomeHknaTypa HeopraHM4ecKux
BEIIECTB

1.7

XumMuueckas pcaKknus. KJ'IaCCI/I(I)I/IKaI_II/IH XUMHUYCCKUX peaKHI/Iﬁ B HeopraHquCKoﬁ 151
OpFaHH‘IGCKOﬁ XHMUH. 3aKOH COXpPAaHCHUA MACCbl BCHICCTB, 3aKOH COXpPAaHCHUA U
MMPpEBpalICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB

1.9

O6parumbie peakiuu. XuMH4Ieckoe paBHoBecre. DakTophl, BIUSAIONINE HA COCTOSTHUE
xumuyeckoro pasHoBecus. [Ipunuun Jle Illarense

1.10
1.11

2.1

Dnexktponutuyeckas aucconuanys. CHUipHbIE U ciadble dMeKTponuThl. Cpena BOJHBIX
PacCTBOPOB BEIIECTB: KHUCIas, HEUTpalibHas, IIeJouHas. Peakiimu HOHHOTO 0OMeHa

OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKIITNU
Heoprannueckas xumust

Hemeramnsl. Ilonoxxenne HemerauioB B llepuogumyeckodl cucTeMe XMMHYECKUX
anemeHToB JI.MI. MeHneneeBa U OCOOCHHOCTH CTpOeHHMs aromoB. Dusndeckue
CBOWCTBAa HEMETAJJIOB. AJUIOTPOINUS HEMETaIOB (Ha IMpHUMEpe KHUCIOpOoJa, CEepBl,

docdopa u yraeponaa)

2.2

XUMHUYECKHE CBOMCTBA BXKHEHIIMX HEMETAIIOB (TaJIOTeHOB, CEephl, a30Ta, docdopa,
yraepoja U KpeMHHs) U UX COeAMHEHUM (OKCUIOB, KUCIOPOACOIEPKAIIUX KHUCIIOT,
BOJIOPOAHBIX coeMHEHMH ). [[puMeHeHne BAXKHEUIINX HEMETANIOB U UX COCTMHEHUN




2.3

24

2.5

Merasisl. [lonoxenue Meraiuios B Ilepuoandeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJCKTPOHHBIX O00O0JIOUEK aTOMOB
MetauioB. OOmme  ¢uzudeckue cBoiictBa MeramwioB. CIulaBel  METaJIJIOB.
DNEKTPOXUMHUUECKUH Psiji HAIIPSHDKEHUH METaIJIOB

XUMHUYECKHUE CBOMCTBAa BAXKHEWUIIMX METAUIOB (HATpuil, KaJiui, KaJblUii, MarHuM,
QIIOMUHUM, LUHK, XpOM, >KeJIe30, Melb) U HuX coequHeHuil. OOmme crnocoobl
noJry4eHus MetauioB. [IpuMeneHre MeTauioB B ObITY U TEXHHKE

I'enetnueckas CBS3b HCOPTraHNYCCKUX BCHICCTB, NPHUHAMICKAINUX K pPa3JIMYHbBIM
KJlacCaM

XUMUS U )KA3HDb

3.1

Ponr xmmum B oOecrieuyeHWH SKOJOTUYECKOM, JHEPreTHYECKOW U IHUIICBOM
0€30MMacCHOCTH, Pa3BUTHU MEIUIUHBL [lOHATHE O HAYYHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKITUNA

3.2

[IpencraBienuss 00 OOMMX HAay4yHBIX NPHUHLHUIAX [POMBIILICHHOTO MONYyYEHUs
BOXHEHIIMX BewecTB. YenoBeK B MHUPE BELIIECTB M MaTEpPUATOB: BaKHEUIINE
CTPOUTEIBHBIE MaTepHalibl, KOHCTPYKIMOHHBIE MaTepualbl, KpackHu, CTEKIO,
KepaMuKa, Marepuajibl Uil JJIEKTPOHHUKH, HAHOMATEpHalbl, OPraHUYECKUE U
MUHEpaJbHbIE yI00peHus

3.3

Xumus u 3J0POBLC YCIIOBCKA: MpaBUjia UCIIOJb30BaAHUA JICKAPCTBCHHBIX IIPEIapaToB,
IIpaBuJjia 0€30I1aCHOTO HCIIOIL30BaHUS IperapaToB OBITOBOM XMMHH B HOBCGHHGBHOﬁ
KHU3HU




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbLI U1 YUEHUKA

» Xumus, 10 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A. AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «lIpocBemenue»

* Xumus, 11 kiacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A. AKIMOHEpHOE OOIIECTBO
«M3parenscTBO «lIpocBemenue»

METOJUYECKHNE MATEPUAJIBI JIJIA YUUTEJIA

=

I'abpuensa O.C. Ilporpamma kypca xumum i 8-11 kimaccoB oOmieoOpa3oBaTeIbHbIX
yupexaenuit. [Iporpammsl 1751 00pa3zoBaTedbHbIX yupexaeHuil. Xumus. — M.: [Ipoda, 2020.
I"a6puensu O.C., CinagkoB C.A. Metonunueckoe nocodue k yueonuky O.C.['abpuensna « Xumusi.
10 xnacc. bazoBerit ypoBenb».- M.: Ipoda, 2020.

I"a6puensu O.C., JIsicoBa I'.I'., BBenenckas A.I'. Xumus 11 kiace: HacronpHas KHUTA YIUTEIS
B IByX 4acTsax. — M.: [Ipoda, 2020.

I'opstueBa 1.YO., BypmuctpoBa H.A. Xumus 11 knacc. [IpoBepounbie pabOTHI B IBYX YacTAX. —
Caparog: Jluneii, 20205.

OU®POBBIE ObPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

CD-ROM for Windows. Ypoku xumun 10-11 kimacesr. — M.: OOO Kupumt u Medoauii.
CD-ROM for Windows. Xumust B mikosie. BemecTa u ux npeBpanieHus. JIeKTPOHHBIC YPOKU U
tectbl. — M.: 3A0 Hoswiit auck, [Ipocsemenue ME/IUA.

CD-ROM for Windows. Xumus B mkoJjie. CiI0)KHbIE XUMAYECKAE COSAUHEHUS B [IOBCEIHEBHOM
JKU3HU. DNEKTpOHHbIE YpokH U TecThl. — M.: 3A0O Hossiii auck, [Ipocsemenne MEJIMA.
CD-ROM for Windows. Xumus.8-11 wmacc. Ilkomeneni penerurop. — CII6.: OOO ITutep
I[pecc.

CD-ROM for Windows. OGmass u Heopranmdeckas xumus. 10-11 kmaccet — M.: 1C wu
nabopartopus Mapl ' TV.



