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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 10 XMMHH Ha YpOBHE CpeaHEro oomero oOpa3oBaHUs pa3zpaboTaHa HA
ocHoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny, Tpe0OBaHUA K pe3ysibTaTaM OCBOEGHHs  (elepanbHOl  oOpa3oBaTesnbHOU
nporpamMmbl cpeanero obmero obpasosanust (OOIT COO), mpencraBneHusix B degepanibHoM
rocyaapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom Konuenuuu npenojaBaHMs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit deneparum,
peaTu3yoLMX OCHOBHbIE 00pa30BaTelIbHbIE POTrPAMMBI, U OCHOBHBIX MOJIOXKEeHUH «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roxa» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXO0I0OB K pa3pabOTKe NpOrpaMMbl MO XUMHH, K OIPEAEICHUIO OOLIeH
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTUSA O0YyYarOIUXCs CPEACTBAMU Y4EOHOro IpeaMera
«Xumus» st 10-12 xmaccoB Ha 06a30BOM ypOBHE COCTAaBWIJIM KOHLIENTYaJIbHBIC ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJI€H, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pa3zoBaHME, IIOJy4aeMoO€ BBIIYCKHHKaMU  0011e00pa30BaTenbHOM
OpraHM3aluy, SBISIETCS HEOTHEMJIEMOM YacThlo MX o0Opa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro 00pa3oBaHUsA. OJTU IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbL, (POPMUPOBAHHUS MHPOBO33PEHHUs M OOIEH KyJIbTYphl
YeJIOBEKa, a TaKK€ ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
oOuiero odopazoBaHusi CpeACTBaMM yuyeOHOro mpeamera «XUMHsS», COJAEp)KaHUE U MOCTPOEHUE
KOTOPOI'0 ONpeZeNeHbl B IMporpaMMme IO XMMHUHM C Y4€TOM CHEUM(DUKM HAyKd XHUMHUH, €&
3HAu€HUs B MO3HAHUHU MPUPOBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Hesiell ¥ NPUHIMIIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBbl CPEeIHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyI0 poJib B COBPEMEHHOM
LIMBUJIM3ALMHU, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBIIIICHHS, B CO3aHUE 1IEJIOCTHOIO MPEICTaBICHUS]
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKA, KOTOPOe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHO B3aMMOAEWCTBYS C JIPYIMMHM €CTECTBEHHBIMM HayKaMHM, XUMHS —cTajia
HEOTHEMJIEMON YacThbI0 MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOTO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMI HallpaBJIeHa Ha pellIeHue II0OaJbHBIX MPOOJIeM YCTOWYMBOrO Pa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, HJHEPreTH4ecKoil, MHUIIEBOH, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM ¢ OOIMMH LENSIMU W MPUHLMIAMM CpPEIHEro oOIIero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10-12 kmaccel, 6a30BbIi yPOBEHb U3YYEHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIuxcs, HEOOXOAMMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHs 00pa30BaHUs B Pa3IMYHBIX 00JIACTIX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsitomiuMu  ipeaMeTa  «XHUMHs» SIBISIFOTCSL 0a30Bble Kypchl — «OpraHudeckas
XUMHUA» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMITOHEHTOM COZEP)KaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUM M0 HEOPraHMYECKON XUMUU (C BKIIOYEHHEM
3HaHUHM U3 0o0lIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMbI 3HAHUN
IpU W3YYEHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTb PAaCCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa conepkanust KypcoB — «Oprannueckast Xxumusi» u «O01as U1 HeopraHudeckas
XUMHUSA» chOpMUpOBaHA B MPOrpaMMe 10 XUMHM Ha OCHOBE CHCTEMHOIO IMOJX0/Aa K W3YUYEHUIO



yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHK Ha
ONpPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOM XHMHMM BELIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)kKe Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenust 00 M3y4aeMbIX B KypCe€ BEIIECTBAX HAIOTCS B PAa3BUTHU — OT YTIIEBOIOPOAOB JIO
CIIOKHBIX OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHMHA. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] 0 XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMus» 0a30BOro ypoBHS paccMaTpHUBaeTCs
U3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakrosornueckrue CBEACHHs O BEUIECTBAX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas ¥ HEeOpraHWYEeCKask XUMHUsD» O0YJarOIIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATh
3HAYEHHE TMEePUOJNYECKOr0 3aKOHa C OOIIETEOPEeTHYECKHX U METOJOJIOTUYECKUX IO3ULUH,
riy0Xe MOHATh MCTOPUYECKOe H3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 0O0oOIIaromei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaKHEWIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nornonHsercss B kypcax 10, 11 um 12 KiaccoB »siaeMEHTaMH COJEP)KAHHS, WMEIOIIUMHU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAKEHHUS K TPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHAITh € JUIsl TIOMOJTHCHUS 3HAHUHN, PEIICHUS
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIIENI0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeaMera «XuMus» JTaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTraHUYECKOT0 U OPraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MIPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH U TEOPETUUYECKUMH MPEANOCHUIKAMU,
OCO3HAaHHE POJIM XMMHUU B PEUICHUH IKOJIOTHMUECKUX MPOOJIeM, a Takxke MmpodiieM cOepekeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemeHus 3amay BOCIUTAHUS, PA3BUTUS U COLHUANIM3AIMHU  OOYYaIOIIUXCS
MPUHATBIE MPOTPaMMON IO XMMHHU TOIXOJIbI K OMPENENICHUIO COJEPKAHHS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30BO€ 3HAUCHME /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPOOJieM, IMONCKa, aHAJIU3a 1
o0paboTku uHPOpMAIUH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM JIEATETbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TTIO3HAHUU XUMUHU.

B mpakTuke npenojiaBaHus XUMUU Kak Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus, TaKk U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TPU  ONPEIACICHUH  COJEPKATeIbHON
XapaKTePUCTUKU LEeJeHd H3y4YeHHs] MpeaMeTa HalpaBJICHUEM IEpPBOCTENEHHON 3HAYMMOCTH
TPAAUIIMOHHO Tpu3HAETC (QOpMUpPOBAaHHME OCHOB XUMHUYECKOW Hayku Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JMEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIMYECKOW TOYKHM 3pEHHs TaKOM MOIXOI K
ONpEIETICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPaBIAaHHBIM.

CormacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMU IIEJSIMU HM3yUEHHUS TpeaMeTa «XUMHUS» Ha
6azoBoM ypoBHe (10 —12 xJ1.) ssBASIOTCS:

GbopMHUpPOBaHUE CHCTEMBbl XMMUYECKHX 3HAHUN KaK Ba)KHEHIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIOYEBBIE MOHATHS, (DyHIaMEHTAIbHbBIE
3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHUMAaHHUE CYIIHOCTH



JOCTYITHBIX O00OOIEHHI MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIGHHE C MCTOpHEeH uX
pa3BUTHUS U CTAHOBJICHMUSI,

dopmMupoBaHHE ¥ pa3BUTHE MPEJICTABICHUI O HAYYHBIX METOJAX II03HAHMUSA BEUIECTB U
XUMHUYECKHX peaklui, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUW OPHUEHTUPOBATHCS B MHpE
BEIICCTB W XUMHYECKHX SIBJICHHUN, HMEIOIUX MECTO B TPHPOJE, B TPAKTHUECKOH U
MOBCE/IHEBHOM JKU3HH;

pa3sBUTHE YMEHUH M CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIONEHHEM U OOBSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUII O€30M1aCHOT0 OOpaIeHHs C BELIECTBAMH.

Hapsany ¢ aTum, conepxatenbHas XapaKTepUCTHKA Iesiel U 3a1a4 U3y4eHUs MpeIMeTa B
porpaMMe 1o XMMHUHM YyTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHCTeMe cpeaHero ooOmiero ooOpaszoBanusi. CerojHs B MPENOJAaBAaHUU XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCS NPEINOYTECHHE MPAKTUYECKOW KOMIIOHEHTE COJiepKaHusi oOyuyeHus,
OPUCHTHPOBAHHONW Ha TMOATOTOBKY BBINYCKHHKAa 0O0IIe00pa3oBaTeIbHONM  OpTraHU3aIHH,
BJIQ/ICIOIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU U MPUMEHEHUS WX B PeabHOW KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBa3u ¢ 3TMM Tpu M3ydeHHH TpeaMera «XHWMES» JOMHUHHUPYIOIIee 3HAYCHUE
PUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanusg  OOydaromMXcsi K  YCJIOBUSAM  JUHAMHUYHO  pPa3BHBAIOLIETOCS  MHPA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHSATHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

¢dopMupoBaHue y OOy4YalOIIMXCSl KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
MMEIOLINX YHUBEPCAIbHOE 3HAUEHUE JIJISl PA3NIUYHBIX BUJIOB JICATEIBHOCTH: PEIICHUS IPOOIeM,
MOWCKa, aHaM3a W 00paboTku WHGPOPMAIMU, HEOOXOTUMBIX [UIsl MPHOOPETEHUsS OIbITa
JEeSTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMUH, a TaKXKe i1 OLIEHKH C
MO3HIINAN YKOJIOTHYECKOW O€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHK3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
0o0y4aromuxcsi: CIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 1O XUMHHU B
COOTBETCTBUH C XKU3HEHHBIMU ITOTPEOHOCTSMH, UCTIONB30BATh COBPEMEHHbBIE HH(POPMAITMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaliu3a y4eOHOW U HayuYHO-TIOMYIIpHOU WH(DOpPMALIUA XUMHUYECKOTO
COJICPKAHNUS;

dbopMUpOBaHUE U pa3BUTHE y 00YUAIONINXCS aCCOIMATUBHOTO M JIOTMYECKOTO MBIIIICHHS,
HaOJIIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YAaCTHOCTH, MPH MJIAHUPOBAHUU U MIPOBEICHUN XUMUYECKOTO IKCTIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaromuxcs YOSKAEHHOCTH B TyMaHUCTHUYECKOW HANpPaBICHHOCTH
XUMHH, €€ BaXHOHM pONM B  pEIIEHUH TJI00aNbHBIX MpoOJieM  PalMOHAIBHOTO
NPUPOONIONIB30BAHUS, TIOMONHEHNUS YHEPreTHYECKUX PECYpCOB M COXpPAHEHHUs MPHUPOIHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOJUMOCTH OEpEeKHOTO0 OTHOLIEHUS K TPHUPOJIE U CBOEMY
3JI0POBBIO, a TAKXKE MPHOOPETEHUS OIBITA MCIIONB30BAHUS TTONYUYECHHBIX 3HAHUHN /ISl TIPUHSTHS
TPaMOTHBIX PEIICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yuebHoM muiane cpenHero oOuiero oopazoBaHusl NpeaMeT «XHUMHsS» 0a30BOT0 ypOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO0miee yuciIo 4acoB, OTBEAEHHBIX I M3YUEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero obpaszoBanus, cocraiseT 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Henmeno), B 11
kiacce — 17 gacos (0,5 gac B Hepento), B 12 kiacce — 17 gacos (0,5 gac B Henerio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer OpraHMdYecKOod XUMHUHU: €€ BO3HUKHOBEHHME, DPa3BUTHE W  3HAYCHHE
B ITOJIy4YEHUHU HOBBIX BELIECTB U MaTepHasIoB. Teopus CTpOCHHS] OPraHUYECKUX COCOUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omonorus, uzomepus. XuMUYECKas CBsI3b B OPraHUYECKUX COCAMHEHHUSX — OJMHAPHBIE U
KpaTHBIE CBS3HU.

[IpencraBienue o ki1accuPpUKAIMN OpraHUYecKuX BelecTB. HoMeHkaTypa opranndeckux
COCIMHEHUI (cucTeMaTuyeckas) M TPUBUAIbHBIE Ha3BaHMUS BAaXKHEHIIMX IIPEACTaBUTENICH
KJIACCOB OPTraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN. 03HAKOMIIEHHE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOEHHUE, T'OMOJIOTMYECKMU psaA. MeTaH W 3TaH — mpocTeriimne
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, TIOTyYeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psiZl. DTWIEH U NPONWIEH — IpocTeiine
MPEJICTAaBUTENIN AJIKEHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3aLlN ), IOIy4€HUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIINEe XUMHUYECKUE
cBoiicTBa (peakuus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJOTHYECKHH psia. AneruneH —
NPOCTEHIINIA TPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, TUAPATAIINH, TOPEHHS ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHue, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJNy4YeHUE WU MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceoticmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOkKCHYHOCTE  apeHOB.  ['eHeTmdeckas  CBSI3b  MEXKIYy  YIVIEBOJOPOJAaMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIIeBOJI0pooB. Ilpupoanslil ra3 u nonyTHble He(TAHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOyKThI €ro nepepaboTKu.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHUS BEIIECTB U WX NPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3lamu 1miacTMacc, KaydykoB U pe3uHbl, Kojuiekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOT€HONPOU3BOHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOThI:
MIOJIy4EHHUE TUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3a1ayu.

Bolunicnenuss mo ypaBHEHHIO XMMHMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA HJIM IMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHON: CTpOeHHue, (U3HYecKUe U
XUMHYECKHE CBOWCTBA (PEAKLUMU C AKTUBHBIMU METaJlJIaMH, TaJOr€HOBOJOPOJaMH, TOPEHHE),
IpuMeHeHne. BolopoiHbIe CBA3M MEXKy MOJIEKYJIAMH CIUPTOB. J[elicTBHE METaHOJIA U ATAHOJIA
Ha OpPraHu3M YeJIOBEeKa.

MHoroaromMHble CHUPTHL. DTUIEHTIUKONb M TIULEPUH: CTPOEHHE, (U3NUecKue Hu
XMMHUYECKHE CBOMCTBA (B3auMOJIeHCTBHE CO MIETOYHBIMHI METaJlJIaMU, Ka4eCTBEHHAsI peaKIlys Ha




MHOIOaTOMHBIE CIUPTHI). JlelicTBME Ha oOpraHusM uesnoBeka. [IpuMmeHeHue riaunepuHa U
STUJICHTJIUKOJIS.

@DeHOoI: CTPOCHHE MOJICKYJIBI, (DU3MUYECKHE M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anpnerunsl U kemonvl. DopManblerui, aneTaIbIETHI: CTPOCHUE, (QHU3MUECKUEe W
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAasl U YKCYCHAsi KUCIIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIus
stepudukanyuu), mnoiyueHue u mnpuMmeHeHue. CTeapruHOBasgs M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIee JIeHCTBUE.

Crnoxnble 3¢Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PHUPOB.
Kupsl. I'maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBoasl: cocTaB, KiIacCu(pUKaIus yrieBoJoB (MOHO-, TU- U moymcaxapusl). [moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaom meau(ll), oxucieHne amMMmHayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBICHWE, OpOKEHHE TIIFOKO3bI), HAXOXKJICHHE B TPUPOJE,
npuMeHeHue, onosorunueckas poib. orocunTes. OpyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u memironosa kKak npupojHbie nmoiauMmepsl. CTpoeHUEe Kpaxmalia U IeJUTFOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (T'MIpoJIu3, KaYeCTBEHHAs PeaKus ¢ HOJIOM).

OKCIepUMEHTAIbHBIE METObl HM3YYEHUsS BEIIECTB W MX MPEBPAILlICHUH: MpOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
pEaKuu OJHOATOMHBIX CIHUPTOB (OKUcCIeHHe 3TaHoda okcuaoMm wmenu(Il)), MHOroaToMHBIX
cnupToB (B3aumopelicTBue ruuepuHa ¢ ruapokcugoMm menu(ll)), anpaerunoB (okucieHue
aMMHa4YHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(Il), B3aumopeicTBUe
KpaxMmajga C HWOJOM), MPOBEACHUE MPAKTUUYECKOW padOThI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérneble 3aaum.

Bbuncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00BEMa, KOIWYECTBA
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUWH MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTconepikaliie opraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckue coeAuHeHus. Puzndecknue 1 XUMUUYECKUe
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe IHMIMHA). buojormueckoe 3HaueHHWE AMMHOKHCIIOT.
Ilentuasl.

benkm kak TPUpPOIHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBu4Has, BTOpHYHAs U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJKOB: THIPOJIN3, JE€HATyparus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKcliepUMEHTaIbHbIE METOJIbl M3YUYEHHs BEIIECTB W MX IPEBpAIIEHUN: HaONOJCHUE U
ONMCAHNUE JEMOHCTPALIMOHHBIX OIBITOB: JAEHATypalusi OENKOB NpH HarpeBaHUU, IIBETHHIC
peaxiuu 6eIKoB.

BbicokomouiekyasipHbIe COeUHEHHSA

OCHOBHBIE MOHSATHS XMMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUHA: MOHOMEp, MOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHas macca. OCHOBHbIE
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3aIUs U TOJTMKOHICHCAITHS.

OKCIepUMEHTAIbHBIE METO/Ibl M3YYEHHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIIEHHE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeIMETHBIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBA3eW MPU M3y4YEeHUHM opraHmdeckoil xumuu B 10 kmacce
OCYIIECTBIISIETCSl 4YE€pe3 HCIOJIb30BaHHWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATHH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/IEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.




OO0ue ecTeCTBEHHO-HAy4YHbIC MOHATHUS: SIBJICHWE, HAy4YHbIH (DakT, THUIOTE3a, 3aKOH,
TEeOpus, aHalu3, CHUHTE3, KiIaccupuKalus, TMEepUOJUYHOCTh, HAOIIOJEHNE, HW3MEpEHUeE,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®dusznka: Matepusi, SHeprusi, Macca, aToM, dJIEKTPOH, MOJIEKYJla, JHEPIe€TUYECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opranus3m, Ouocdepa, oOMEH BEIIECTB B OpraHu3Mme, (pOTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepalbl, TOPHBIE TOPO/IBI, ITOJIE3HBIE HCKOTIAEMBIE, TOILUINBO, PECYPCHI.

TexHonorus: nuiieBble NPOAYKTHI, OCHOBBI PAIllHOHATBHOIO MUTAHUS, MOIOIIIUE CPE/CTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKUE MTpenapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11-12 KIIACCs1
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUH 2JIeMEeHT. AToM. Sapo aroma, H30TONBI. DJEKTPOHHAs 00OJOYKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, s-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB M0 OpOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

[lepuoanueckuii 3akoH u [lepuoguueckas cucremMa XUMUYECKHUX dneMeHToB [l
U. MenpneneeBa. CBs3p nepuoguveckoro 3akoHa U Ileproguueckoil CHUCTEMBl XMMHMUYECKUX
anementoB [I. V. MeHneneeBa ¢ COBPEMEHHON Teopueil CTpOEHUs aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOYKHBIX BELIECTB
0 TPpyNIaM U nepuojaM. 3HaueHHe NePUoAMYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. Buabpl xumudeckod CBsi3U (KOBaJIeHTHAast
HEeNoJIsipHasl W TOJSpHAas, MOHHAs, MeTauinyeckas). MexaHu3mMbl o0Opa3oBaHHs KOBaJCHTHOU
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTPOOTpULATENbHOCTh. CTeneHb OKUCIeHus. IOHbI: KAaTHOHBI 1 aHUOHBI.

BewectBa MOJIEKyJIIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IMOCTOSHCTBA COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTvie 0 qucnepcHBIX cucreMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpBI. MaccoBast 10
BEIIECTBa B pacTBOpE.

Knaccugukanus  Heopranumueckux coeauHeHuil. HoMeHkmaTtypa  HeopraHMYecKUX
BEIECTB. [ eHeTHueckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAAIEKAIUX K Pa3IUYHBIM
KJIaccaM.

Xumunueckass peakuus. Kiaccupukanuss XMUMHMUYECKHMX peakuil B HEOPraHWYEeCKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHUS MACChI BEILECTB, 3aKOH COXPAaHEHUs U NPEBpalleHUs
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle [larense.

OnekTponauTnueckas auccouuanus. CunpHble U cialOble 37eKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKCHEpUMEHTAJILHBIE METOJbl M3YYECHMsI BEIIECTB M WX NPEBPAIICHUN: JEMOHCTpALUs
tabmui «llepuomnueckas cuctema xumudeckux snaemeHToB JI. WM. MeHneneeBa», u3ydeHue
MoJienen KPUCTAJITINYECKUX PELIETOK, Habmro1eHue
Y OMHCaHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOAOPOa B
IPUCYTCTBUM KaTaJW3aTopa, OINPEACIEHUE Cpelabl pPacTBOPOB BEIIECTB C  IOMOIIBIO
YHHUBEPCAIbHOIO MHJIMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEIeHNE MPAKTHUECKON padOThI
«BnusHue pa3nnyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.




PacuérHrie 3amaum.

Pacuétsl Mo ypaBHEHUSIM XUMHUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TTOHSATHUS «MACCOBAas JIOJISI BEIIECTBAY.

Heopranuveckasi xumust

Hewmeramns. [lonoxxenue nemeramnos B [leprognueckoit cucteMe XUMUYECKUX JIEMEHTOB
. W. MenneneeBa u 0COOCHHOCTH CTpPOCHHsI aToMoB. (DHU3WYECKHE CBOHCTBA HEMETAJLIOB.
AJToTponusl HEMETaUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa U yriieposa).

XHWMHYECKUE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TallOTeHOB, cephl, azora, (docdopa,
yIiepoJia U KPeMHUS) U UX COCIMHEHHUM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxkenne meramioB B [lepuoandeckon cucTeMe XMMHYECKUX 3JIEMEHTOB /JI.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0YEeK aTOMOB MeTayuioB. OoOmrue
¢dusznveckue cpoiicTtBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HaNPsSKECHUN
METaJIJIOB.

XUMHYECKHE CBOWCTBA BAKHEHIIMX METAUIOB (HATPWH, KaiWid, KaJblMid, MarHuw,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUMN.

O6mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIC METOJbl M3YYCHHS BEIIECTB W WX MPEBPAIICHUN: HW3YYCHHE
KOJUIGKIIMM «MeTauibl U CIUIaBbI», OOpa3IlOB HEMETa/UIOB, PEIIEHHE SKCIEePUMEHTATbHBIX
3a/a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX W JIAOOPAaTOPHBIX  OIBITOB
(B3aMMOJIeHiCTBHE THAPOKCHIA ATIOMHUHHS C PACTBOPAMHM KHCJIOT M IIEJIo4Yed, KadyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

Pacu€THbIC 3a0a4H.

Pacuérel maccel BemecTBa wWiM 00BEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacCTBYIOIIMX B PEaKIMH BEILIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEUIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xumun B oOecrieueHUn SKOJIOTHYECKOM, SJHEPTeTUUECKON U MUIIEBONM O€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOJax IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuuii.

[IpencraBnenuss o0 OOMMX HAyYHBIX MPUHIUINAX MPOMBIIUIEHHOTO TOTYYSHHS
Ba)KHEHUIITNX BEIICCTB.

YenoBek B MHpE BELIECTB M MaTEPHAVIOB: BaKHEHIIME CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DSJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIC yI0OpEHUS.

XuMHs ¥ 370pOBhE UENOBEKA: IMpaBWJia HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IpEnaparos,
npaBuia 0e301macHOTo HCTIOJIb30BaAHUS penaparoB OBITOBOI XUMHUU
B IIOBCETHECBHOM KU3HH.

MexInpeIMETHBIE CBS3U.

Peanu3zanus MexnpeaMeTHBIX CBsI3€ MpU M3YYEHUH OOIEed M HEOPraHM4EeCKONW XMMHH B
11-12 xmaccax OCYIIECTBISIETCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TaK W MOHSATUMN, SBJSIOMIUXCSA CUCTEMHBIMH JIJISl OTJIETBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(UKalUs, MNEePUOAUYHOCTh, HAOMIOJACHHUE, OKCIEPUMEHT, MOJCINPOBaHUE,
W3MEpPEHHE, SIBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YpOBEHb, BEIIECTBO, TEIO0, 00BEM, arperatHoe
COCTOSTHUE BEIIeCTBa, PU3NUYECKUE BEIMUYUHBI U €IMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.




['eorpadus: MuHepasbl, TOPHBIE TOPO/Ib, TOJIE3HBIE HCKOMAeMBbIe, TOIUINBO, PECYPCHI.
TexHONOrKMA: XUMUYECKasi MPOMBIIUIEHHOCTb, METAJLTypPIHsl, IPOU3BOICTBO CTPOUTEIBHBIX

MaTcpurajioB, CEIbCKOXO03SIHCTBEHHOE IMponu3BOACTBO, numcBasa MMPOMBIIIJICHHOCTD,
(bapMaI_IeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOACTBO KOHCTPYKIUMOHHBIX MaTcpuraioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMLBI 110 XUMHUU HA
BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA30OBAHUM A
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pPE3yJIbTaTaM OCBOCHHUS OOYYaIOUIMMHCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYPE JIHYHOCTHBIX
pe3yibTaTOB OCBOGHMS IpenMeTa «XUMHS» Ha YpOBHE CpEAHEro oouero oOpa3oBaHUs
BBIJICJICHBI CIICAYIOIIHE COCTABIISIONINE:

0CO3HaHHE OOYYAIOIMMHCS POCCUMCKON TIpa){IaHCKOW HIEHTHYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAMOOTIPEICIICHUIO;

HaJINYMe MOTUBAIMH K 00yUYEHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH HA OCHOBE KIIFOYEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsS PYKOBOJICTBOBATHCS B CBOCH JIEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IMPUCYIIMMU LEJIOCTHOH CHCTeME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME MPABOCO3HAHMS HKOJOTMUECKOW KYyJIbTYpbl M CIOCOOHOCTH CTaBUTh LEIU U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMuHOCTHBIE pPE3YNbTaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTHralTCsl B EIUHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIIBHOCTH B COOTBETCTBHM C T'YMAaHHCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YyYaIOIIUXCSI.

JIMuHOCTHBIE pEe3yabTaThl OCBOEHHS IMpeaMeTa «XUMHSI» OTPaXKaroT cHOPMUPOBAHHOCTD
OTBITa TIO3HABATEIHHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMIMXCS 10 pealn3anuu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCKOro BOCIMTAHMS:

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLMOHHBIX IpaB U 00s3aHHOCTEH, yBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NpPEJCTaBICHNUS O COLMAIbHBIX HOPMAax M MpPaBUIaX MEXKIMYHOCTHBIX OTHOIIEHHH B
KOJIJICKTHBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOH JEATEILHOCTH MPU CO3/IaHUH y4EOHBIX MPOEKTOB,
pelIeHny yaeOHbIX U M03HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTHUKY U apryMEHThI APYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJIOB YU4EOHOU NS TETLHOCTH;

2) NAaTPHOTHYECKOTO BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTEYECTBEHHOU
XUMHUU;

YB@KEHHSI K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHH W TPAKTUYECKOTO MPHUMEHEHHSI
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAayKH €CTh pe3yJbTaT JUINTENIbHBIX HAaOJI0JICHHH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/Aa YUEHBIX U TIPAKTUKOB;



WHTEpeCca ¥ T[I03HABATEIbHBIX MOTHBOB B TMIOJYYCHHU U TMOCIEIYIOIIEM aHalK3e
nH(GOpPMaLIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYyallMd, CBS3aHHBIE C XHUMHUYECKUMHU  SIBICHUSMH,
U NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHUEHTHUPYACh Ha MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE IOBEJIEHHWE U TIOCTYNKH CBOMX TOBApHUIIEH C MO3UIUI
HPABCTBCHHBIX U MTPABOBBIX HOPM U OCO3HAHWE TIOCIIEICTBUN ITHX MOCTYITKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

MOHMMAHUS IIEHHOCTEW 370pOBOr0 M 0O€30macHoro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofeHus mpaBui 0e30MacHOro OOpalieHHs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYIOBOM IS TEIbHOCTH;

MOHMMAHUS [IEHHOCTH TMPaBWJI WHIWBHIYATbHOTO M KOJJICKTUBHOTO 0€30I1acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUS TOCJICJICTBUH W HENPHITHS BPEIHBIX MPHUBBIUEK (YIIOTPEOJCHUS AITKOTOIISA,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JIeATEIbHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JCATCILHOCTH,

YCTAaHOBKM HAa aKTHBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7a4 COLUATbHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHKCIE Ha
OCHOBE IPUMEHEHUS TPESIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYY, JTIOASIM TPyJa U pe3yibTataM TPYAOBOl 1eTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaIbHOW TPACKTOPHH OOpa30oBaHUS,
Oynyiieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB M IMOTpeOHOCTEH 00IIeCTBa;

6) 9K0JIOrMY€eCKOr0 BOCIIUTAHUS

9KOJIOTHUYECKH TIeJIECO00Pa3HOT0 OTHOMICHHS K MPUPOE, KaK HCTOYHUKY CYIICCTBOBAHHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUS TJI00AJBHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM, BIUSHUS YKOHOMHYECKUX
MIPOIIECCOB Ha COCTOSTHUE MPUPOTHON U COLUATBHOMN Cpebl;

OCO3HAHUS HEOOXOIUMOCTH UCTIOIB30BAHUS JOCTHKCHUA XUMUH ISl PEIICHHUST BOITPOCOB
paIoHaIBLHOTO MPUPOIONOIB30BaAHUS;

AKTUBHOTO HETPHUATHS JCUCTBUN, MPUHOCSIINUX BpEeA OKPYKAIOMIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpHUsATHBIE HYKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HAJIUYUS PA3BUTOTO DKOJOTHYECKOTO MBIIIICHUS, JKOJOTUYECKOW KYJIbTYPHI, OIBITa
JESTSIIBHOCTH  DKOJIOTMYCCKOW  HAMPABJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HWMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMO(POoOuH;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHWMAHUS CHEMUPUKA XHMHHA KaK HayKd, OCO3HaHWS ¢€ pond B (HOPMHPOBAHHH
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUHU 1IETIOCTHOTO MPEACTAaBICHHUS 00 OKpYKaroIIeM
MHUpEe KaK O €JIMHCTBE MPHPOJIBI M YEIIOBEKa, B TMO3HAHWW TPHPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHrnr IpoOsieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €6
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M Ba)XXKHON POJIM B CO3/aHUM HOBOM 0a3bl MaTepuaIbHOU



KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSL YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecreYeHnn YCIOBH YCIIEUTHOTO TPYAa U SKOJIOTHYEeCKH KOM(POPTHOM KU3HU KAKIOTO WieHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: TOHHMMAHHUS CYIIHOCTH METOJOB IO3HAHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCITOJIb30BATh IMOy4aeMbIe 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEro MHUpa M MPOHCXOIAIINX B HEM H3MEHEHHIA,
YMEHHUS JieiaTh 00OCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C 1EJIBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIHHO MCIOJIb30BAaTh XUMUYECKUE 3HAHUS JUIsl PEIICHHS ITpoOieM
B PCAIbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKOM AeSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW 1O XUMHUM B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSMU;

WHTEpECa K OCOOEHHOCTSAM Tpylda B pa3audHbix cdepax NpodhecCHoHATbHOM
JIeITCIIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbI

MeranpeameTHbie pe3yJbTaThl OCBOCHMSI Y4eOHOro mpenMera «XuMHUs» Ha YpPOBHE
cpemHero oomiero oOpa3oBaHMs BKIOYAKOT:

3HaUYMMBIC i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKTUCITUTUINHAPHBIC
(MekTIpeIMETHBIE) OOIIIEHAYYHbIC TIOHATHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOU KApTHHBI MUpa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHbIH (DaKT, MPHUHIIUII, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHE);

YHUBEpCaJIbHbIE yueOHbIe JICHCTBUS (mo3HaBaTeNbHEIE, KOMMYHUKaTUBHBIE,
perynsTuBHbBIC), obecreunBaronye (GopMupoBaHUE (PYHKIHOHAIBHOH TPAMOTHOCTH U
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYarOIIMXCSl ~ MCMOJB30BaTh  OCBOEHHBIE  MEXKIUCIMIUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBUS B I103HABATEIHHOW U
COLIMAIbHON ITPAKTHKE.

MeTtanpeaMeTHbIE pE3yNbTaThl OTPaXKAIOT OBNAJACHHE YHUBEPCAIBHBIMU YYeOHBIMH
MMO3HABATEJIbHBIMU, KOMMYHUKATHBHBIMHU U PETYJISTUBHBIMH JICUCTBUSIMHU.

OByaieHUe YHHBEPCAJIbHBIMHM Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNbHO (OPMYIHpPOBaTh W AaKTyadU3UpPOBaTh MpoOJeMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpeNeNsaTh LEeNU JAESITeNIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HUX JOCTHKECHUS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUW MPUEMBI JIOTMUECKOTO MBILUIEHUS — BBLACIATH
XapakTepHbIE€ TPU3HAKKM TIOHATHH M yCTaHABIWMBAaTh WX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE TOHITUS JIsI OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPUU IS KITACCH(UKAIINK BEIIECTB M XUMHUECKUX PEAKIIHIA;

yYCTaHaBIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3U MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXIeHHs (MHIAYKTHUBHBIC, ACAYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI 1 3aKJIFOUCHUS;

MPUMEHSTh B TpOIlecce MO3HAHMSI, UCTIOIb3YeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIH, TTPe0o0Pa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJIEMEHTA,
XuMH4eckas (opMmylna, YypaBHEHHE XHMHUYECKOM peakIuu — TpU PEIIeHUHd Y4eOHBIX
MO3HABATENIPHBIX W TMPAKTHUYECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEIACTaBICHUS
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHil.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHil;

dopmynupoBaTh IENM M 3aJa4d  KCCICAOBAaHUS, WCIOIb30BATh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HAaBBIKAMHM CaMOCTOSITENIbHOTO IUIAHUPOBAHUS M MPOBEICHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
MPOrHO3UPOBATh €ro pe3ylbTaT, (OpMYyIUpOBaTh OOOOLIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
MPOSBISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOAOB pEeIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMu (HAY4IHO-TIOMYJISApHAs
JuTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHera),
aHAM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBleHHs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(GopMynupoBaTh 3alpoCchl U TMPUMEHATH pPA3IUYHbIE METOJbl IPU IOUCKE U OTOOpE
uH(pOopMaIii, HEOOXOAUMOI JI71s1 BBIMOJHEHUS YU4eOHBIX 33/1a4 ONpPeAeNEHHOrO TUIIA;

nproOpeTaTh OIBIT MCIOJIB30BaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpepcTaBieHus nHpoOpManuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCTIOIB30BaTh HAYYHBIM S3BIK B KAauyeCTBE CPEICTBA MNpH paboTe ¢ XUMHYECKOU
uH(popMalliel: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH.

Osgi1aieHHe YHMBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh  BOMNPOCHl MO  CYIIECTBY OOCyKJaemMod TemMbl B  XO[e JAMajora
W/WIM JUCKYCCHUHU, BBICKa3blBaTh WU, (POPMYIMpOBaTH CBOM MPEUIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHMSI IPEAIOKEHHOM 3a/1auH;

BBICTYNIaTh C MpPE3CHTallUel pe3ylbTaTOB MO3HABATEIBHOM JESTENbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP  BBIINOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUYECKONM pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTa U (dhopmynaMpoBaTh BBIBO/IbI
[0 pe3yJbTaTaM TMpPOBEAEHHBIX HCCIEJOBAaHUM IyTEM COIJIAaCOBaHUS MO3UIMK B XoJe
o0cyxeHusI 1 0OMEeHa MHEHUSIMHU.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryaIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIbHOCTD,
onpezenss €€ UeNU U 3aJlayl, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npelaraéMblii alrOpUT™M JIEHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO WX PElIeHUs C yYETOM MOTyYeHHUs] HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JESITENIbHOCTM Ha OCHOBE caMoOaHalIu3a |
CaMOOLIEHKH.

MHNPEAMETHBIE PE3YJIbTATHI
10 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs) OTpa)KaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUNA 0 XUMHUYECKOH COCTABIISIOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, PO XUMHH B TMO3HAHUU SIBJICHUU MPUPOJBI, B (GOPMUPOBAHUM MBILUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHANIBHOM TPaAMOTHOCTH, HEOOXOOUMOM Ui pELICHUs



NPAaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0pPOBBIO U
MIPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpalll€HHas), MOJIb, MOJISIpPHas Macca, MOJISpHBIH  00BEM,  YIJICpOIHBIA  CKEJeT,
(GyHKUMOHATBHAS TPYIIA, paguKal, H30Mepus, U30MEpbl, TOMOJOTHMUYECKHH psl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOECHUS OPraHUYECKUX
BemecTB  A. M. byriepoBa, 3aKkOH COXpaHEHHMsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIMUECKUE CBEACHUS O CBOMCTBaX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYEeCKUX BEIIECTB B OBITY
Y IIPAaKTHYECKOM EATENBHOCTH YEI0BEKa;

c(OpPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IIOHATHS IIPY ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (OPMYII OPraHUUECKUX BEIIECTB
Y YpPaBHEHUU XMMHUYECKHX PEaKLMi, U3rOTABJINBATh MOZCIN MOJIEKYJ OPraHMYECKHUX BELECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh MPUHAUIEKHOCTh U3YUEHHBIX OpPraHMYECKUX
BEIIECTB 110 WX COCTaBYy M CTPOCHHIO K OIpENeN€HHOMY KJIacCy/Tpylme COeIuHEHHN
(YriaeBoJopobl, KHUCIOPOJ M a30TCOJEpXAlllde  COCIMHEHMs, BBICOKOMOJIEKYIISIPHbIE
COEIMHEHMs), JaBaTb UM Ha3BaHusd o cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
IPUBO/NUTH TPUBMAJIbHBIE HAa3BAaHMs OTJEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOIUIIEH,
alleTUJICH, STHJICHTJIHMKONb, TIHLEPHUH, (EeHOJN, (OpPMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCJIOTA, CTEApUHOBAsl KUCIIOTA, IIIIOKO3a, (PPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OPMHUPOBAHHOCTE YMEHMS OIpPEIENATh BHUIbl XUMHMUYECKOW CBSI3M B OPraHUMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHSI HNPUMEHSTHh MOJOXKEHUS TEOPUU CTPOCHMS OpraHHMYeCcKUX
BeniecTB A. M. bytiiepoBa 11 00BbsICHEHHS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA TUIIHYHBIX NIPEICTAaBUTENIECH PA3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, mermwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJIECHIJINKOIb, TJUIEPUH, (EHOI, aleTalblerul, MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOYHHUKHM YIJIEBOJAOPOIHOIO ChIPbHS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEpPepadOTKU U MPaKTUUYECKOE NpPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OpMHUPOBAHHOCTh YMEHMHM MPOBOJAUTH BBIYMCICHUS IO XMMHUYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEAKIMHU MO W3BECTHBIM
macce, 00BEMY, KOJMYECTBY OJTHOTO u3 HCXOJHBIX BEIIECTB
WIH IIPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHHK 00 OCHOBHBIX METO/aX HAy4YHOTO
MO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUU BELIECTB M XUMUYECKUX SIBICHUM
(HaOmrofieHUe, UW3MEpEeHHe, OKCIIEPUMEHT, MOJAEIUPOBAHUE), HCIIONb30BaTh CHCTEMHBIE



XAMHUYECKHUE 3HAHUSA ISl IPUHATHS PELIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaLUsIX, CBA3aHHbBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUH COOIOIATh MpaBWiIa MOJB30BAHUS XUMUYECKOW MOCYAOH H
1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[IJIAHUPOBATh K BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpalleHUsT OPraHMYEeCKUX BEIECTB MPU HArpeBaHHUH, MOJYYCHHE HTHICHA U WU3y4YEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTypanusi OeJIKOoB Ipu
HArpeBaHUU, IIBETHBIC PEAKIIMN OEITKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu OoOpallleHUuu C BEIIeCTBaMU U JIAOOPATOPHBIM 00OpYyIO0BaHUEM, MPEICTABIATH PE3yIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuCu YPaBHEHHUN COOTBETCTBYIOIIUX PEAKIUN U
(dbopMyTUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OpMAIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U ApYrux);

c()OPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa JKOJOTHYECKU IEIeCO00pa3HOro
MOBE/IEHUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel MPUPOIHOW Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHUS HA KUBBIE OPraHU3MbI
ONpeeNEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMas cMbica nokaszarens [IJIK, moscHsTe Ha
npuMepax CrocoObl YMEHBIICHUSI U TIPEAOTBPAIICHUSI UX BPEIHOTO BO3JCUCTBUS Ha OPTaHHU3M
YeJI0BEKa;

JUIs OOYYaIOMIMXCSI ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbsI: YMEHHUE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUTSI CIICTIBIX Y CJIA0OBUISAIIUX OOYYAFOIIUXCS: YMEHHE UCIIOJIb30BATh PEIbe(HO-TOUYCHHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xxumudeckux Gopmyit.

11-12 KJIACCw1

[IpenmeTHble pe3ynbTaThl OCBOeHUsT Kypca «OOmiass M HeOopraHuyeckas XUMUS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh MPEJICTABICHUI: O XHUMHUYECKOM COCTaBJISIONICH EeCTEeCTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (HOpMHpOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTHU, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN IS
peuieHus: TPaKTUYECKHX 3a/7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOMOJIATArONIUe
NOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEINEHb
OKHUCJICHHS, XHUMHUYECKas CBs3b (KOBQJICHTHAs, WOHHAs, MeETAJNIMYecKas, BOJOPOJIHAs),
KPUCTAJUIMYECKass  pEIIETKa, THUIbl XWMHYECKHX  pEaKUuid, pacTBOp, BJIEKTPOJUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKUCIUTEIb, BOCCTAHOBUTENB, CKOPOCTH
XUMHUYECKOW  peaklM¥, XHUMHYECKOE€  paBHOBECHE), TEOPUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconmanuu, nepuonanueckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS 3HEPTHUH MPU XUMUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUSA,
Je)Kalye B OCHOBE I[IOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHHI,
dakToNornuecKrue CBEIEHUSI O CBOWMCTBAX, COCTaBe, MOTYyYECHUH M O€30M1aCHOM HCIIOIh30BaAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUIECKOMN JCSITEIHPHOCTH YEIIOBEKA,;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIE MPU3HAKU TOHATUH, YCTAaHABIMBATh
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MPU OMUCAHUM HEOPraHUYECKUX
BEILIECTB U UX MPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOIH30BATh XUMHUYECKYIO CHMBOJHMKY I COCTaBJICHUS
dbopMyn BEHIECTB W ypaBHEHUH XWMHUYECKUX PEAKIUi, CHUCTEMATHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHajbHBbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil Tas,



VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HeramiéHas H3BECTb, MUTHEBAas COJA, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHHUH OIPENENATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAUIMYECKOW PEMIETKHM KOHKPETHOI'O
BellecTBa (aTOMHasi, MOJICKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIIUBATH NMPUHAICKHOCTh HEOPTraHUUECKUX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIACCY/TPYIIe COSIMHEHUH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(OPMHPOBAHHOCTh ~YMEHHUH pPAacKphIBaTh CMBICHT  TMepHOAMYecKoro 3akoHa [Jl.
U. MenneneeBa u JEMOHCTPUPOBATH €ro CHCTEMATHU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTEepH30BaTh JJIEKTPOHHOE CTPOEHHUE AaTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cUCTEMbl XMMHUYECKUX 3J€MEHTOB /Jl.
U. MenzeneeBa, MCHOJB3Ys TOHATHS «S-, P-, O-37€KTPOHHBIC OpPOUTAINY, «IHEPreTUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 1o mepuojam u rpynnam llepuoanmdeckoil CUCTEMBbl XMMHUYECKHX 3JIEMEHTOB /l.
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) 00IME XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKJIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(UUIUPOBATH XUMHUYECKHE PEAKIUU MO Pa3IU4HbIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUIOBOMY 3G (eKTy peakiud,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUHN COCTAaBJISITh YPABHEHUS PEAaKLUN PAa3JIMYHBIX TUIIOB, IOJIHbIE
U COKpallEHHBbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAs yCIOBHS, MPU KOTOPBIX 3TH
peaKkuu UAyT 10 KOHILIA;

c(OpPMUPOBAHHOCTh YMEHUI TMPOBOJIUTH PEAKIUH, MOATBEP)KIAAIONINE KAaueCTBEHHBIH
COCTaB pA3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATh OIBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMH pPacKpbIBaTh CYHIHOCTb OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKIuu OT
pa3iaMyYHBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh XUMHUECKHE MIPOIIECCHI, JICIKAIIHNE B OCHOBE
IPOMBIIIJIEHHOTO TOJIYY€HHUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
Mpe/CTaBIeHUH 00 OOIMX HAy4YHBIX MPUHIHUIAX U JKOJOTHYECKHX MpOoOJieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHMI TPOBOJIUTH BBIYUCICHHUS C HCHOJIB30BAHUEM TMOHITHS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MNPU XUMHYECKHX
peaKIMAX, Macchl BEeIlecTBAa WM 00BbEMaA ra3oB MO W3BECTHOMY KOJMYECTBY BEIECTBa, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MACCHI BEILECTB, IIPEBPAILCHUSA U COXPAHEHUS DHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh TPaBUiIa MOJH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOPHBIM 000PYAOBAaHUEM, a TaKKe MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUW T[IJIAHUPOBATh M BBIMOIHATh XUMHYECKHA SKCIIEPUMEHT
(pasznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAITHHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB



HAa CKOPOCTh XHMHUYECKOW PEaKIUH, peaklud MOHHOTO OOMEHa, KAa4eCTBEHHBIC peakluy Ha
cynb(har-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMSI, PElIEHUE SKCIIEPUMEHTAIbHBIX
3aau no Temam «Metamie» U «Hemeramibl») B COOTBETCTBUM C IpaBUJIAMU TEXHUKH
0e30MacHOCTH MpU 00paIIeHUHU C BEIIECTBAMH U JIa0OPATOPHBIM 000pYyI0BaHUEM, MPEACTABIATH
pe3ynbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hOpMe 3alucH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO) HH(OpMAIIHIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYHMKAluu, WHTepHET u
JPYTHX);

c(OpMHUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWJIa HKOJOTMYECKU LEeIeco00pa3Horo
MOBEJICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKPY’KaroIlled MPUPOJIHON Cpelibl, OCO3HABATh ONACHOCTh BO3JICHCTBHS HA JKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHMMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObI
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIs OOY4YarOIIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUX OOYJAFOIIMXCS: YMEHHE UCITOJIb30BATh PEIbe(DHO-TOUCTHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.






TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue KosmmuecTBo yacos OcCHOBHBIE BUJIBI JICATETLHOCTH DNEeKTPOHHBIE
I/ paszenoB U TeM Bcero | Kontpon | Ilpaktuue (mdpoBsIe)
MIPOrpaMMBbI bHBIC CKHe o0Opa3oBaTeNbHbIC
paboThI paboTHI pecypcbl

Pa3ned 1. TeopeTruyeckue 0CHOBbI OPraHNYeCKOM XUMHH

1.1 | Ilpenmert 3 PackpbiBaTh CMBICI W3y4aeMbIX MOHSATUH (BBISBISATH UX XapaKTepPHBIC
OpraHMYECKON XUMUHU. IIPU3HAKHU), YCTAaHABIMBATh UX B3aUMOCBS3b. [[pUMEHATh MOJI0KEHUS
Teopus crpoenus TEOpUU CTPOCHHUs OpraHmyeckux BemecTB A. M. bytnepoBa s
OpraHUYECKUX OOBSICHEHUS! 3aBUCHUMOCTH CBOMCTB BELIECTB OT HUX COCTaBa U
coenuHeHuit A. M. ctpoeHus. Mcnonb30BaTh XUMHUYECKYIO CUMBOJIHMKY JJISi COCTaBJICHUS
byrneposa MOJIEKYJISIPHBIX UM CTPYKTYpPHBIX (pa3BEpHYTOH, COKpaILEHHON)

dbopMyn opranmdeckux BemiecTB. Ompenenarts BUAb XUMHUYECKON
CBA3M (OQUHApHbIE, KpaTHbIE) B OPraHUYECKUX COECJAUHEHUSIX.
PackpeiBaTh ~ poib ~ OpraHM4eckod  XMMHUHU B TNPUPOJE,
XapaKTepU30BaTh €€ 3HAYCHHUE B KU3HU YeJIOBEKa, WILTIOCTPUPOBATh
CB3b C JpyruMu  Haykamu. HabOmogate W omuchIBaTh
JIEMOHCTPALIMOHHBIE ONBITHI; IPOBOJIUTH U OMUCKHIBATH JJAOOPATOPHbIE
OTIBITHI M MPAKTUYECKHUE paOOTHI

Wroro mo pazneny 3

Pa3nes 2. YrieBogopoasbl

2.1 | IlpenenbHble 2 PackpbIBaTh CMBICT U3y4aeMbIX OHATHH (BBIABISATH UX XapaKTEPHbIE
YII€BOIOPOABI — NpPU3HAKW), YCTAHaBIMBaTh WX  B3aUMOCBS3b, MCIIOJIb30BATh
QJIKAHBI COOTBETCTBYIOIIME TOHATUS IPU OINHCAHUU COCTAaBa, CTPOCHUS U

2.2 | HenpenenbHbIe 6 1 MpeBpaIICHU I OpTraHUYECKUX COCTMHECHU. Hcnonp3oBath
YIIIEBOIOPOABI: XUMHUYECKYI0 CHMBOJIMKY JJIi COCTAaBJIEHHUS MOJEKYJISPHBIX U
AJIKEHBI, AJIKAJUECHBI, CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOM) HOPMYT OpraHUYECKHX
QIKUHBI BEUIECTB.  YCTAaHaBIMBaTh  INPUHAMIEKHOCTb  BELIECTB K

2.3 | ApoMaTHueCcKHe 2 OTpe/IeIECHHOMY KJlacCcy YIJIEBOJOPOJOB IO COCTaBYy M CTPOEHHIO,
YIIIEBOIOPOIbI Ha3plBaTh HUX II0 CHUCTEMATHYECKONM HOMEHKIATYpe; IPUBOAUTH

TpPUBHAJIbHbIC Ha3BaHUS OTJIEbHBIX Ipe/icTaBuTeNen

YIrJIeBOAOPOAOB. OHpe,Z[CJ'IS{TL BUJIBI XUMHUYECKOM CBS3H B MOJICKYJIax




VIIEBOMOPOAOB;  XapaKTEepPH30BaTh 3aBHUCHMOCTh  PEAKIMOHHOMN
CIIOCOOHOCTH  YIJIEBOJOPOJIOB OT KPATHOCTH KOBAJCHTHOW CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOEHUE, MPHUMEHEHWE, (DU3MYECKHE H
XUMHUYECKHE CBOMCTBA, BAYKHEHUIITUE CIIOCOOBI MOTYYCHHUS TUITHYHBIX
MPEJICTaBUTENIC Pa3IMYHBIX KJIACCOB YIJIEBOJIOPOAOB (MeTaHa,
dTaHa, JTHWJICHA, aleTWieHa, OyraaueHa -1,3, OeH3oja, TOIyona).
BEISBISTP TEHETHYECKYHO CBSI3b MEXKIY YIJIICBOJOPOJAMU H
HNOJATBEPXKaTh €€ HaIW4Yhe YPAaBHCHHSIMU COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIINI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYIT

2.4

[IpupoaHbIE HCTOYHHUKH
YTJIEBOAOPOAOB M UX
nepepadoTka

XapakTepu30BaTh HCTOYHUKHM YIJIEBOJOPOJHOIO ChIpbs (HEPTB,
IPUPOJHBIN ra3, yroiyp), CiocoObl UX MEepepadOTKH U MPAKTUYECKOE
IPUMEHEHHE IMOJIy4yaeMblX MPOAYKTOB. Mcroib30BaTh €CTECTBEHHO-
Hay4yHbI€ METO/Ibl TIO3HAHMSI — NIPOBE/ICHUE, HAOIIOEHUE U ONTUCaHHE
XMMUYECKOTO  JKCIepUMeHTa  (J1abopaTOpHbIE  OMBITBI U
npakTudeckue padotel). Ciie1oBaTh MpaBuiaM 0e30MMacHO paboTHI B
nabopaTopud HpPU  HUCIOJIB30BAaHUM XUMHMUYECKOW TOCYIbl U
0o0opy/sOBaHus, a TakXe IpaBWiIaM oOOpallleHus C BEUIECTBAMH B
COOTBETCTBUM C MHCTPYKLUSAMHU BBIIOJIHEHHS JJAOOPATOPHBIX OIBITOB
U MPAKTHYECKUX PabOT MO TOIYYECHUIO M M3YyYCHHIO OPTaHUYECKUX
BemiecTB. IlpeacTaBiasaTh pe3ynpTaThl SKCIIEpUMEHTa B (popMe 3anucu
YpaBHEHHI COOTBETCTBYIOIIMX PEAKIMiA W JeNaTh BBIBOJBI HA HX
ocHoBe. [IpoBOIUTH BBIYMCIEHUS A ONpPENeNeHHs] MOJIEKYISPHOI
(GbopMyJibl OPraHUYECKOTO BEIIECTBA, MO YPaBHEHUI0 XUMHYECKON
PEaKINH.

CaMocTOATENbHO  IUJIAHMPOBaTh M OCYLIECTBJIATH  CBOIO
MIO3HABATENBbHYIO JESTEIbHOCTh, NPUHUMATh AaKTHBHOE y4yacTHE B
rpynmnoBoi yueOHOMN AesITeTbHOCTH
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Paznen 3. Kuciaopojaconep:kanue oprannieckme

COCANHCHUSA

3.1

Cnuptel. Genon

3

3.2

AJBIeTHIBI.
KapOoHOBBIE KHCTOTHI.
CrnosxHble 3(upsl

7

1

PackppIBaTh CMBICI N3y4aeMbIX MOHATUH (BBIABIATE UX XapaKTEpHBIE
NpU3HAKW), YCTAHAaBIMBaTh WX  B3aUMOCBSI3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME IIOHATHUS IIPU ONMCAHUM COCTaBa, CTPOEHUA U
IIpEBpAICHUI OpraHUYECKUX COETMHEHMII. Hcnonb3oBath




3.3

Yriuesoanl

XUMUYECKYI0 CHMBOJHMKY JUISI COCTAaBJICHHS MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (HOPMYIl OpraHuYeCcKUX
BEIIECTB.  YCTaHABIMBaTh  NPUHAUICKHOCTh  BEIIECTB K
OTpeieIcHHOMY KJIacCy MO COCTaBy M CTPOCHHIO, Ha3bIBaTh HUX IO
CUCTEMATUYECKON  HOMEHKJIAType, MPUBOJAUTH  TPHUBHAILHBIC
Ha3BaHMUS  OTHEJIbHBIX MPEACTABUTEICH  KHCIOPOJICOAEPIKALIUX
COCMHEHUN. XapaKTepU30BaThb COCTaB, CTPOEHUE, INPUMEHEHHUE,
busznueckue W XUMHYECKHE CBOWCTBA, Ba)KHEHIIHWE CIOCOOBI
MOJIyYCHHUsSI TUIUYHBIX  TPEACTABUTENCH  PA3JIMYHBIX  KIJIACCOB
KHCIIOPOJICOAEPKALITUX COeIMHEHU (MeraHouna, 3TaHoJA,
riviepuHa, (GeHoma, QopMmanbaeruaa, aneTanbleTuaa, YKCYCHOM
KHUCIIOTBI, TJIFOKO3bI, Caxapo3bl, Kpaxmaia, LEJII0JI03bl); BbISBISTH
TCHETUYECKYIO CBS3b MEXAY HHMH W TIOJITBEPXKIATh €€ HaIudue
VpPaBHEHUSMH  COOTBETCTBYIOIIMX  XUMHYECKMX  pEakIuil ¢
UCTIOIB30BAaHUEM  CTPYKTYpHBIX (opmyn. OmmceiBaTh  COCTaB,
XUMHUYECKOE CTPOCHHE M MPUMEHEHHE KHUPOB, XapaKTepU30BaTh UX
3HAYeHWE IS OKU3HENCSTEIBbHOCTH OpraHm3MoB. (Oco3HaBaTh
OMACHOCTh BO3/JCWCTBHUS Ha KHUBBIE OPTaHU3MBI OMPEIEICHHBIX
OPraHWYeCKHX BEIIECTB, IMOSICHATh HA TpUMEpax  CIIOCOOBI
YMEHBIIIEHUSI M TMPEIOTBPALICHUS WX BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M 4YenoBeka. VICIoib30BaTh €CTECTBEHHO-HAYYHBIE METOJIBI
MO3HAHUS — MpOBeJeHUE, HAOIIOJACHHE M OMUCAHHE XUMHYECKOTO
SKCIIEpUMEHTa (J1abopaTOpHbIE OMNBITHI U MPaKTHUECKHE pPaldOTHI).
CrnenoBarh mpaBuiaM Oe3o0macHOil paboTel B Jabopartopuu MpH
UCTIOJIB30BAaHUN XUMHYECKOW TIOCYIBl M OOOpYNOBaHHSA, a TaKXKe
mpaBwJiaM  oOOpalieHuss C BeIleCTBAMH B COOTBETCTBUU  C
WHCTPYKIIUSMH  BBIIOJIHGHUS ~ JIAOOPATOPHBIX  ONBITOB
MPAKTUYECKUX paOOT MO TONYYEHUI0 M HM3YUYEHUI0 OPTraHUYeCKUX
BeniecTB. [IpeacTaBisaTh pe3yabTaThl SKCIIEpUMEHTa B (popme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX PEAKIUil W JeNaTh BBIBOJBI Ha UX
ocHoBe. [IpoBOIUTH BBIYMCICHUS ISl OMpPEENICHHUS] MOJICKYIISIPHOM
GbopMyIbI OPraHUYECKOTO BEIIECTBA, MO YPABHEHUIO XUMHYECKOU
peakin. CaMOCTOSITENTFHO TUIAHMPOBATH M OCYIIECTBISITH CBOIO




MO3HABATENIbHYIO JEATEIbHOCTh; MPUHUMATh AKTUBHOE Y4YacTHE B
TPYIIIOBOI Y4eOHOM NIEATETLHOCTH
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Pasznen 4. A3orconeprkaimye oprannyecKkue coe{uHeHust

4.1

AMUHEL
AMUHOKHUCIIOTHL. benku

PackppiBaTh CMBICI H3y4aeMbIX MOHATUH (BBISBIATh UX XapaKTEPHBIE
NPU3HAKM), YCTaHABIMBAThb MX  B3aUMOCBSI3b, MCIIOJIb30BaTh
COOTBETCTBYIOIIME IIOHATHUS IIPU ONMCAHMM COCTaBa, CTPOEHUA U
IIPEBPALICHUN OPraHUYECKUX  COEIMHEHHUM. Hcnonbp3oBath
XUMHYECKYI0 CUMBOJIMKY Ui COCTaBJICHHMS MOJEKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (HOpMyT OpraHUYECKUX
BeulecTB. OmnpenensaTh NPUHAIIEHKHOCTh BELIECTB K ONPENEICHHOMY
KJIaCcCy II0 COCTaBy M CTPOEHUIO, HA3bIBaTh MX II0 CUCTEMAaTH4ECKOU
HOMEHKJIAType; NPUBOAUTH TPUBHAJIbHBIE Ha3BaHUS OTIEJIbHBIX
IIpeCTaBUTENECH. XapaKTepU30BaTh COCTAaB, CTPOECHUE, IIPUMEHEHUE,
¢usznyeckue W XUMHYECKHE CBOMCTBA, Ba)KHEHIIME CIOCOOBI
MIOJIy4EHUS TUIIUYHBIX IIpeIcTaBUTENEH a30TCOJEPIKAIIMNX
COeIMHEHUN (MeTWUJIaMuHa, TJIHMIMHA, O0elkoB). ONUCHIBATh COCTaB,
CTPYKTYpPY, OCHOBHBIE CBOICTBa O€JKOB; MOSACHATh Ha IMpHMeEpax
3HayeHue OeNKoB JJs opraHu3Ma uyenoBeka. lcmonb3oBaTh
€CTECTBEHHO-HayYHbIe METObI O3HAHUS — HAOII0/IaTh M OMHUCHIBATh
JEMOHCTPALIMOHHBIN 3KcHepUMeHT. CaMOCTOSITENIbHO TUIAaHUPOBATh U
OCYILIECTBIIAATh CBOIO II03HABATENbHYIO JEATEIBHOCTh; MPUHUMATH
AaKTHBHOE y4JacTHe B IpyNIOBON y4eOHOM eATeIbHOCTU

Wroro no pazneny
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Paspnen S. BeicokomoJieky s

HbI¢ COCIMHCHUA

5.1

[Tnactmaccel. Kayaykn.
Bosiokna

2

Bnagerp wu3ydyaeMbIMM XMMHUYECKUMHU TOHSATUSIMU: PacKpbIBAaTh
CMBICJI HW3YyYaeMbIX TMOHATHA W TPUMEHATH JTU TMOHATUS IPH
OMMCAHUU COCTaBa U CTPOEHUS BBICOKOMOJIEKYJISPHBIX OPTaHUYECKUX
BEIIECTB, JJs OOBSICHEHUS OTHENbHBIX (aKTOB U  SBICHHMA.
Hcnonp30BaTh  XMMHUYECKYI0  CHMBOJIMKY JJIi  COCTaBJICHHS
CTPYKTYPHBIX  (OopMyJd  BeLECTB W  ypaBHEHHH  peakuuit
MOJIMMEPHU3ALUH U MOJIMKOHAeHcauu. ONUChIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOICTBa KayyyKOB, HanOoJjee pacupocTpaHEHHBIX BUJIOB




IUIACTMAcC, BOJIOKOH; IPUMEHEHHE B Ppa3JIMYHBIX OTPacisX.
Hcnonp30BaTh  €CTECTBEHHO-HAy4YHbIE  METOABI  MO3HAHUS  —
Ha0JI10J1aTh ¥ OIIUCBIBATH JJEMOHCTPALIMOHHBINA SKCIIEPUMEHT
Wroro no pazneny 2
OBIIEE KOJIMYECTBO 34 3 2
YACOB I10 ITPOTPAMME
11 KJIACC
Ne HaumenoBanue KonuuecTBo uacoB OcHOBHbBIE BUbI J€ATEIbHOCTH DIIEKTPOHHBIE
/i pa3zienoB U TeM Bcero | Konutpo | [Ipaktuuec (uudpoBeIe)
IIPOrpaMMbl JbHBIC KHue o0Opa3oBaTebHbIE
paboThI paboThI pecypcbl
Pa3znen 1. Teopernueckue 0CHOBbI XUMHH
1.1 | Ctpoenue aTomoOB. 3 PackpbiBaTh CMBICH U3y4aeMbIX MOHATUH (BBIABIATH UX XapaKTEPHbIE
[Tepuoaunueckuii 3aKoH MPU3HAKH), yCTAHABIMBATh WX B3aMMOCBSA3b. PacKpbIBaTh CMBICIH
u [lepuonnueckas nepuoanueckoro 3akona /. 1. MenaeneeBa u 1€MOHCTPUPOBAThH €r0O
CHUCTEMA XMMHYECKHUX CHCTEMAaTU3UPYIOLIYI0, OOBACHUTEIbHYI0O M  IPOTHOCTHYECKYIO
anemenToB /I. U. ¢byakuu.  XapakTepu3oBaTb JJIEKTPOHHOE CTPOCHHE aTOMOB
Menpeneesa XUMHYECKUX 3JIEMEHTOB 1—4 Meproi0oB, UCIONb3Ysl MOHSTHUS S-, P-, d-
AJIEKTPOHHBIE OpOWUTaNM, »SHepreruueckue ypoBHU. OOBACHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHMUYECKHUX JIEMEHTOB M UX
COEIMHEHMH 10 nepuojaM u rpynmnam Ilepuonnueckoi cucremsr /1.
N. Menneneesa
1.2 | Crpoenue BemiecTna. 4 PackpbIBaTh CMBICI H3y4aeMbIX MOHATUH (BBIICNATh UX XapaKTEpHbIE
MHoroo0pasue NPU3HAKM) U TPUMEHSTh 3TH TOHATHS NPU OINUCAHUU COCTaBa U
BEIIECTB CTPOEHHSI BELLECTB, JUIsl OOBACHEHUS OTAENIbHBIX (PAKTOB U SBICHHM.
1.3 | Xumuueckue peakiun 6 1 1 Onpenenarb BUIAbl XMMHYECKOM CBs3M (KOBaJEHTHOH, WOHHOM,

METAJTHIECKOM, BOJIOPOTHOW ) B COEIMHEHNAX THII
KPUCTAJUTMYECKON pPEMETKM KOHKPETHOro BemiecTBa. Omnpenensrb
BAJICHTHOCTb M CTENEHb OKHUCIEHUS XHMHYECKHUX DIEMEHTOB B
COCIMHEHUSX Pa3jIM4YHOro cocraBa. [IpoBOAUTH BBIYUCIECHUS C
WCIIOIb30BAaHUEM TIOHSATHS «MaccoBasi JIOJS BEIIECTBA B PAacTBOPE».
Brnagerp wu3ydaeMbIMH XUMHYECKMMH TOHATUAMU. OOBSICHATH




3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKUUU OT Pas3IMYHBIX
¢dakTopoB. Ompenenars  XapakTep CMELIEHUS  XHMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT BHEIIHETO BO3/AeHCTBUA (ITpuHLMII Jle
Hlatense). CocTaBisATh ypaBHEHUs peakUUil pa3jIMyHbIX THUIIOB;
MOJTHBIE M COKpAlIEHHbIE YpaBHEHHs peakiuii MOHHOTO OOMEHa,
YUUTBIBAsl YCJIOBHUS, IIPY KOTOPBIX 3TH PEAKUUM UAYT OO KOHIA.
Hcnons30BaTh  €CTECTBEHHO-HAy4YHBIE  METOJAbl  IIO3HAHHUS  —
IIpOBe/ICeHUE, HA0IIOJCHUE U ONMCAaHUE XMMHUYECKOIO IKCIEpUMEHTa
(IeMOHCTpalMOHHbIE U  JJAOOpAaTOpPHbIE ONBITHI, IPAKTHUECKUE
paloThI): 1O OINpPENEeNIEHUI0 Cpelbl BOJHBIX PAaCTBOPOB BELIECTB,
peakuuii HMOHHOIO OOMEHa, BIUSHUIO pa3IMYHbIX (AKTOPOB Ha
CKOpOCTb peakuuii. CieoBaTh IpaBUilaM MOJb30BaHUS XUMUYECKOU
nocyno u  jaboparopHbiM  oOopymoBanueMm. IlpeacraBimsaTsh
pe3yabTaThl XMMHMYECKOI'O JKCIepUMeHTa B  (opme 3amucu
YPAaBHEHUN COOTBETCTBYIOIIMX DPEAKLUMN M J€JaTh BBIBOJABI HA MX
ocHOBe. [IpoBOIWTH BBIUMCIEHHS 110 YPABHEHMSIM XUMHYECKHX
peakiuii, B TOM YUCJIE TEPMOXUMUYECKHE PACUETHI
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Pasnen 2. Heoprannueckas xummusi

2.1

Meranibsl

4

PackpbiBaTh CMBICI N3y4aeMbIX MOHATUH (BBIICIATH UX XapAKTEPHBIE
MPU3HAKKA) W MPUMEHSTh 3TU IMOHATHS IpPHU ONUCAHUU COCTaBa U
CTPOEHUS BEILIECTB, JUIsl OOBSCHEHUS OTAEIbHBIX (PAKTOB U SBJICHUH.
OObsCHATh O0ImME 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB
JJIEMEHTOB — METAIZIOB U MX COCIMHEHHH C y4E€ETOM CTPOEHUS MX
aTOMOB M MOJOXEHUS B Ilepumonnueckoil cucTeMe XUMHYECKHX
anementoB JI. M. MenaeneeBa. XapakTepu3oBaTh (OMHMCHIBATH)
o0mye XHMMHUYECKHE CBOKMCTBA METAIOB, MX BaKHEHIIMX
COCIMHEHMH, MOATBEPXKAAs 3TO OINUCAHHUE IPUMEpaMU ypaBHEHUU
COOTBETCTBYIOIIIMX XMMHUYECKUX PEAKIM; IPUMEHEHHE METAIOB B
pa3nUYHBIX 00JacTAX, a TaKXKe MCIOJIb30BaHME UX UL CO3IaHUSA
COBPEMEHHBIX MaTepualioB U TexHoJorui. ONuchIBaTh CIOCOOBI
3alUTBl  METAUIOB  OT  KOpPpo3uH. PackpeiBaTh  CYIIHOCTH
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakimit IIOCPEJICTBOM




COCTaBIICHHUS JJIEKTPOHHOrO OanaHca 3TuX peakuuil. I[IpoBomuTh
peakuuy, IOATBEPXKAAIOIME XapaKTepHbIE CBOWCTBA M3y4acMbIX
BCIICCTB, pacrio3HaBaTb OIIBITHBIM HYTGM HOHBI MCTAJIJIOB,
IIPUCYTCTBYIOIKE B BOAHBIX pacTBopax. Mcnoap30BaTh €CTECTBEHHO-
Hay4YHBIC METOJIbI TO3HAHMSI — IPOBEICHUE, HAOIIIOJICHUE U OIMCAHNE
XMMHUYECKOI'0 3KCIIEPUMEHTA (JIEMOHCTPAL[MOHHBIE U JJAOOpaTOpHBIE
OTBITHI, TpakTuueckue pabotbl). [IpencTaBiATh  pe3yabTATHI
XMMHUYECKOI0  JKCIepuMeHTa B (GopMe 3aluCH  ypaBHEHUH
COOTBCTCTBYIOIIHUX peaKm/Iﬁ 1 acjdaTb BbIBOJbI Ha HX OCHOBC.
CnenoBaTp IpaBWwiIaM MOJb30BaHUS XMMHMUYECKOM IIOCYAOHM U
naboparopHbiM  oOopymoBaHueM. [IpOBOIUTH BBIYUCIICHUS TI0
YPaBHEHUSM XMMHUYECKHUX peakiyil. CaMOCTOATENbHO IIJIaHUPOBATh U
OCYHIECTBJIATh CBOKO ITO3HABATENBHYIO JEATEIbHOCTh; INPUHUMATH
aKTHMBHOE YYaCTHE B IPYNIOBON y4eOHON AesTeIbHOCTH

Uroro no pazneny 4

OBIIEE KOJIMYECTBO 17 1 1

YACOB I10 ITPOTPAMME

12 KJIACC

Ne HaumenoBanue KonnuecTBo yacos OcCHOBHBIE BUIBI I€ATEIBHOCTU ONEKTPOHHBIE

n/m pa3aesoB U TeEM Bcero | Koutpo | Ilpaktuuec (udpossie)
IIPOrpaMMBbI JHHBIE KHe oOpa3oBaTeNbHbIE

paboThI paloThI pecypcsl
Pa3nea 2. Heopranuueckasi Xumusi
2.1 | Meramibl 2 1 PackpbiBaTh CMBICI N3y4aeMbIX MOHATUH (BBIIEIATH UX XapAKTEPHBIE

(mponioyKEeHHE)

MPU3HAKKA) W TMPUMEHSTh 3TU IMOHATHS MpPH ONUCAHUU COCTaBa U
CTPOEHUS BEILIECTB, JUIsl OOBSICHEHUS OTAEIbHBIX (PAaKTOB U SBJICHUH.
OObsCHATh O0ImME 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB
JJIEMEHTOB — METAIUIOB U MX COCIMHEHHM C Y4E€TOM CTPOEHUS HX
aTOMOB M MOJOXEeHHs B Ilepuonnueckoil cucTeMe XUMHYECKHX
anemeHtoB JI. M. MenneneeBa. XapakTepus3oBaTb (ONHMCHIBATh)
o0mye XHMMUYECKHE CBOKMCTBA METAIOB, MX BaKHEHIIMX
COCIMHEHMM, MOATBEPXKAAsl ATO ONUCAHHUE INPUMEpaMU YpaBHEHUU




COOTBETCTBYIOIIIMX XMMHUYECKUX PEaKIMi; IPUMEHEHHE METaIOB B
pa3nUyHbIX 00JaCTAX, a TaKXKe MCII0Jb30BaHME UX JUISL CO3JaHMs
COBPEMEHHBIX MAaTEpUANIOB M TEeXHOJOrHi. OMNHUCBHIBATH CIIOCOOBI
3aIUTBl  METAJNIOB  OT  KOpPpo3uu. PackpblBaTh  CyIIHOCTb
OKHUCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX peakumii IIOCPEICTBOM
COCTaBJIEHHUS 3JIEKTPOHHOro OanaHca 3Tux peakuui. IIpoBoauTh
peakuuy, IOATBEPKIAIOIINE XAPAKTEPHbIE CBOWCTBA H3Yy4aeMBbIX
BELIECTB, pPAaclO3HAaBaTb ONBITHBIM IIYTEM HOHBI METAJLJIOB,
IIPUCYTCTBYIOIIME B BOJAHBIX PacTBOpax. Mcronp30BaTh €CTECTBEHHO-
Hay4YHbIE METO/Ibl I03HAHMSI — IPOBE/ICHUE, HAOJIIOJICHUE U OIMCaHUe
XUMHUYECKOI'0 3KCIIEpUMEHTa (IEMOHCTpalMOHHbIE U J1a00paTOpHbIE
OINBITHI, TMpakTuueckue pabotel). [IpencTaBisTe  pe3yabTATHI
XUMHUYECKOIO 3KCIepuMeHTa B (opMe 3alucu  ypaBHEHHU
COOTBETCTBYIOIIUX PEaKLUi M JAeJaTh BBIBOJbI HAa HMX OCHOBE.
CnenoBaTh MpaBWiIaM [OJb30BAaHUS XMMHMUYECKON NOCyAoHM U
nabopaTopHbIM  00opynoBaHueM. [IpoBOAMTH  BBIYMCIEHHUS IO
YpaBHEHUSIM XUMUYECKHX peakiuii. CaMoCTOsTENbHO IIAaHUPOBATh U
OCYLIECTBIIATH CBOK II03HABATEIBHYIO HEATEIBLHOCTb;, IPUHUMATH
AaKTUBHOE Y4acTHe B IPYNNOBON y4eOHOH 1eATeIbHOCTH

2.2

Hewmeraiiel

2.3

CBs13b HEOPTraHUYECKUX
U OpraHUYecKuX
BEIIECTB

PackpbiBaTh CMBICT N3y4aeMbIX MOHATUN (BBIACIATH UX XapaKTepPHbIE
MPU3HAKK) W TPUMEHSTh OTH TOHATHUS TPHU OMHMCAHUHM COCTaBa U
CTPOEHHS BEILECTB, JUIsI O0BACHEHUS OTIENbHBIX (PAaKTOB U SBICHHI.
OObsCHATh O00ImME 3aKOHOMEPHOCTM B M3MEHEHMHM CBOICTB
HEMETAUIOB M UX COEAUHEHHUU C Yy4ETOM CTPOCHHMS MX aTOMOB HU
nojoxxeHud B Ilepuoanueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB /I,
N. MengeneeBa. XapakTepu3oBarh (OMUCHIBATh) OOIINE XUMUYECKHE
CBOWCTBAa HEMETAJJIOB, UX BAXHEWILIMX COCIMHEHUW, MOATBEPXKIAs
9TO  ONMCAaHHWE  IPUMEPAMU  YPABHEHHH  COOTBETCTBYIOIIUX
XMMHYECKUX pEeaKIui. XapaKTepU30BaTh BIUSHUE HEMETAIOB M UX
COCMHEHUN Ha JKHUBBIE OPraHM3Mbl, OIMCBHIBATH NPUMEHEHHUE B
pa3IUUYHBIX OOJACTAX TMPAKTHUYECKOW JEATETHbHOCTH YEJIOBEKa.
[lonrBepknarh  CylIECTBOBAaHUE T'E€HETUYECKOM  CBSA3UM  MEXKIY
HEOPraHWYECKMMH  BEIIECTBAMH C  TOMOIIBID  YpPaBHEHUU




COOTBETCTBYIOIIIMX XHMMHMUYECKUX peakuui. PackpblBaTh CyIIHOCTb
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHBIX peakuui IIOCPEACTBOM
COCTaBIICHHUS AJIEKTPOHHOrO OanaHca 3TuxX peakuuil. I[IpoBomuTh
peakuuy, IOATBEPXKIAIOIUE XapaKTEpHbIE CBOMCTBA H3y4aceMbIX
BCILICCTB, paClo3HaBaTb OIIBITHBIM HyTéM AHUOHBI, NTPUCYTCTBYIOIIUC
B BOJHBIX pacTBOpax. Mcrosb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
IO3HaHUA — IPOBCACHUC, Ha6JIIO[[eHI/Ie 1 OIIMCaHHUC XHMMHUYCCKOI'O
HKCHEpUMEHTa (JIEMOHCTPALlMOHHBIE U J1a0OpaTOpHbIE  OMbITHI,
npakTuueckue padotel). IlpencTaBisiTe pe3ynbTaThl XUMHUYECKOTO
JKCHEepUMEeHTa B (opMe 3amucH YpaBHEHUH COOTBETCTBYIOIIMX
peaKHI/Iﬁ N AcjJaThb BBIBOJbI Ha HX OCHOBC. CJIGI[OBaTI) IIpaBHJIaM
I10JIb30BAHHUS XUMHUYECKON oCyA0on " 1a00paTOPHBIM
obopynoBanueM. [IpoBOAUTH  BBIYUCICHHUS [0  YpaBHEHUSIM
XUMHYECKHX  peakuuid.  CaMOCTOATENBHO  IUIAHUPOBAaTb U
OCYLIECTBJIATh CBOKO ITO3HABATEIBHYIO JACSATEIBHOCTh, IIPUHUMATh
aKTHUBHOE Y4aCTHe B IPYNIOBON y4eOHON AeATelNbHOCTH

Uroro no pazneny

13

Pa3pen 3. Xumus 1 ;Ku3HbL

3.1

XUMHS U KU3Hb

PaCKpI)IBaTI) POJIb XMMHUHN B PCHICHUN DHCPICTHUYCCKUX, CBIPHEBLIX U
9KOJIOTUYECKUX MpoOJIeM YeJIOBEYEeCTBA, OIUCHIBATE OCHOBHBIE
HaIpaBJICHUA  pPa3BUTHA XUMHUYECKOH HAayKM HW  TCXHOJIOTUH.
[IpumensaTs mnpaBuia Oe30MacHOro oOpalleHHsl C BeleCTBAMH,
HCIIOJIb3YCEMBIMH B HOBCGI[HCBHOﬁ JKM3HH, IIpaBujia IMOBCACHHUA B
Hensax cOepeXeHus: 370pOBbs M OKPY)KAIOLIEH MPUPOTHON Cpenbl;
MOHUMaTh Bpel (ONacHOCTh) BO3JIEHCTBUS HA JKHUBbIE OPraHU3MBbI
OTIpeJIeNIeHHbIX BelecTB cMbica mnokazatens [I/JIK, moscHsATh Ha
npuMepax CIIOCOOBI YMCHBIICHUA W NPECAOTBPAIICHUA WX BPEAHOI'O
BO3ZCUCTBUSA.  AHANM3UpOBaTh M KPUTHYECKH  OIICHHUBATh
WHPOpMAIIUIO, CBSA3AaHHYID C XUMHUYECKHMMH TIpPOIeCCaMU H HX
BIMSIHMEM Ha COCTOSHHE OKpykatomeld cpeapl. Mcmonb3oBath
IMOJIYUYCHHBIC 3HaHHUA W NPEACTABIICHUA O C(i)ean JCATCIIBHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJOTHSIMU, KAK OCHOBY
JUIs OpHEHTallMd B BbIOOpe cBoed Oynymied mnpodeccnoHalbHOM




JACATCIIBHOCTH.

[IpyarMare y4yactTe B OOCYXACHHH TIpoOJieM
XUMUYECKOM M 3KOJIOTMYECKOW HAalpaBJICHHOCTH,
COOCTBEHHYIO TO3MIHMIO 1O MpoOJieMe W Mpeiaratb BO3MOXKHBIC
MYTH €€ PEIICHUS

BBICKA3bIBATh

Wroro no pazueny 4
OBIIEE KOJIMYECTBO 17 1 2
YACOB I10 [TIPOI'PAMME
MNOYPOYHOE INJIAHUPOBAHHUE
10 KITIACC
Ne Tema ypoka KommmuectBo wacos Hara JomamHee 3ananue DNEeKTpOHHBIE
/i U3y4eHUs nudpoBbie
Bcero | Kourponsubie | Ilpaktuyeckue 10A oOpasoBarebHbIC
paboThl paboThl pecypcbl
1 IIpenqMer oprannyeckon XUMUH, €€ 1 N3yuuTts § 1
BO3HHKHOBEHHUE, PA3BUTHE U 3HAUCHHE
2 Teopust cTpoeHUsI OpraHUYECKUX COCTMHEHUI 1 N3yuuts § 2
A. M. bytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS
3 [IpencraBnenue o knaccudukanuu 1 N3yuuts 3anucu B
opraHuueckux Bemiects. Homenknarypa TeTpaau
(cucremaTHyuecKasi) U TpUBHATIbHbIC HA3BaHUS
OpPTraHWYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUM 1 N3yuuTts § 3 10
pan pasnena
«Duznueckue u
XUMUYECKHE
CBOMCTBA aJKAHOB
5 MertaH u 3TaH — OPOCTEUIINE TPEACTABUTEIHN 1 N3yuuts § 3 1m0
AJIKaHOB KOHIIQ
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONMCTBA 1 N3yunts § 4.
7 OTHWJIEH U MIPONUJIEH — MPOCTEUIIINE 1 N3yunts 3anucu B
MPEJICTABUTENH AJIKEHOB TeTpagn
8 [Tpaktraeckas padorta Ne 1. «[lomyuenue 1 1 N3yunTts 3anucu B




ATUJIEHA U U3YYEHHUE ETO CBOMCTBY TeTpaan

9 Ankanuensl. byraauen-1,3 u meTminOyraauen- N3yunts § 5.
1,3. [lony4yeHne CUHTETUUECKOT O KayuyyKa U
PE3UHBI

10 | ANKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, N3yuurts § 6.
TOMOJIOTUYECKUH Psill. ALETHIIEH —
MPOCTEUILNN PEJICTABUTEIb AIKUHOB

11 | BoruucieHus no ypaBHEHUIO XUMUYECKOM W3yuuTh 3anucu B
peaxnuu TeTpaan

12 | Apensi: 6eH30: U Tonyos. TOKCHYHOCTD Nzyuuts § 7.
apeHOB

13 | I'eneTnueckas cBsi3b YII€BOJOPOIOB, W3yuuTh 3ammcu B
NPUHAAISKAINIMX K pa3IMYHbIM KJ1accam TeTpaau

14 | IlpupoaHble HCTOYHUKHU YIIIEBOJOPOJIOB: N3yuurs § 8.
IPUPOHBII ra3 v MOMyTHbIE HeTSIHbIE ra3bl,
HETh U IPOJYKTHI €€ IepepaboTKu

15 | [IpupoHBIE HICTOUHUKH YTIEBOJOPO/IOB: N3yuuts § 9.
NPUPOIHBIN ra3 v MOIYTHBIE HEPTSHBIE Ta3bl,
He(Th U MPOJYKTHI €€ epepaboTKu

16 | KonrponbHas paboTta o pasaerny He 3agano
«YTIEBOIOPOJIB»

17 | IlpenenbHble OAHOATOMHBIE CIIUPTHI: METAHOI N3yunts § 11.
U 3TaHol. BoopoHas cBsi3b

18 | MHOTrOaTOMHBIE CITUPTHI: STHICHTJIUKOIb U N3yuuts § 12.
TIIMLEPUH

19 | ®eHon: cTpoeHKE MOJEKYIbI, PU3HUYECKHE U N3yunts § 13.
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

20 | Anpnerunsl: popManbIeTHI U alleTalbIeTU]. N3yuuTts § 14.
AlleTOH

21 | OgHOOCHOBHBIE MpeIeIbHbIE KAPOOHOBHIE N3zyuuTs § 15.
KHCJIOTHI: MyPaBbHHAs M YKCYCHAsI

22 | Ilpaktnueckas padora Ne 2. «CBolicTBa N3yuuts 3anucu B

pacTBOpa YKCYCHOM KHCIOTBI»

TeTpagu




23

CTeapI/IHOBaSI n OJICMHOBAas KHCJIOTHhI, KaK
MPEACTAaBUTCIIN BBICIINX Kap6OHOBBIX KHCJIOT

N3yunts 3anucu B
TeTpagu

24 | Mbina Kak coJId BBICHIMX KapOOHOBBIX KHCIIOT, W3yuuTh 3anmcu B
UX MoMoIlee JIeiicTBHe TeTpaau

25 | CnoxxHble 3HpBI KaK TPOU3BOIHBIC N3yuuts § 16 10
KapOOHOBBIX KUCIIOT. 'UAPOIN3 CIOKHBIX paszznena «Kupsl, ux
a¢upoB CTPOCHUE U

CBOICTBaY.

26 | XKupsl: ruaponmN3, IpUMEHEHHE, N3yuuts § 16 10
OuosIornyeckas posb KHPOB KOHIIA.

27 | YrneBoIsl: COCTaB, KJIACCHU(PUKAIIHSL. W3yuuts § 17 o
Baxxueiinue npeacTaBuTeNn: TI0K03a, paszaena
dbpykTo3a, caxaposa «[Tonucaxapupn»

28 | Kpaxman u nesuiroio3a Kak mpupoIHbIe Nzyauts § 17 no
HOJIMMEpPHI KOHIIA.

29 | KonTponpHas paboTa o pazuery He 3agano.
«Kucnopozacoaeprxaliye opranHndeckue
coenuHeHus» /| Beepocceuiickast mpoBepovHas
paboTta

30 | OOmas xapaKTepucTUKa a30TOCOACPIKAIIIIX He 3anano.
OpraHWYECKHUX COeTMHECHHH / Beepoccuiickas
poBepoyHas paboTa

31 | AMUHBI: METUJIAMHUH U aHWIMH N3yunts § 18.

31 | AMHHOKHCIIOTHI KaKk aM()OTEepHBIE N3yuuts § 19
OpPraHUYeCcKHe COSAUHEHUS, UX
ounonoruyeckoe 3nHauenue. Ilentuasl. beaku
KaK [PUPOJIHBIE BHICOKOMOJIEKYJIISIPHBIE
COCIIMHEHUS

33 | OcHOBHbIE MOHATUS XUMUHU Nzyuuts § 22.
BBICOKOMOJICKYIISIPHBIX COCIIMHEHUH

34 | OcHOBHBIE METO/IbI CHHTE32 Nzyuuts § 23.

BBICOKOMOJIEKYJISIPHBIX COETMHEHUI.
IIimacTMacchl, KaydykH, BOJIOKHA




OBIIEE KOJIMYECTBO YACOB I1O 34 3 2
I[TPOTPAMME
11 KJIACC
Ne Tema ypoka KommuectBo yacoB Hara JlomalHee 3anaHue DIIEKTPOHHBIE
/T W3y4YeHUS udpoBbie
Bcero | Kontposbnbie | IIpakTuueckue 11b o0pazoBaTenbHbIC
paboThHI paboThI pecypcbl
1 XUMHUYECKUH 31eMEHT. ATOM. DJIEKTPOHHAs 1 Wzyuuts § 1.
KOH(UTYypaIysi aTOMOB
2 [Tepnonnueckuii 3akon u [lepuoanueckas 1 Nzyuuts § 3.
cucTeMa XuMHIeckux anemeHToB 1. 1.
MemnpeneeBa, UX CBSI3b C COBPEMEHHOI Teopuei
CTPOCHWSI ATOMOB
3 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB 1 Nzyuurs § 2.
XUMHYECKHX 3JIEMEHTOB U UX COCIMHEHUH TI0
rpynmnaM u nepuogam. 3HaueHUue
MEPHONIECKOTO 3aKOHA U CHCTEMBI
xuMmuueckux sneMeHnToB .M. Menneneesa B
pPa3BUTHUU HAYKH
4 Crpoenue BeniecTBa. XUMHUYECKas CBS3b, €€ 1 Nzyuurts § 5, 7.
BH/IbI, MEXaHU3MbI 00pa30BaHUs KOBAJICHTHON
cBsi3u. BogopoaHas cBsizb
5 BaneHTHOCTB. DNEKTPOOTPUTIATETLHOCTD. 1 N3yuuts 3amucu B
Crenenb okucneHus. Bemiectsa MOJIEKyISIPHOTO TeTpaau
1 HEMOJICKYJIIPHOTO CTPOCHUS
6 [TonsTre 0 nucnepcHBIX cucTemMax. MicTuHHbIE 1 1 N3yuuts § 9.
KOJIJIOWIHBIE pacTBOphL. MaccoBast 1oJst
BEIIIECTBA B PACTBOPE
7 Kinaccudukanms 1 HOMeHKIaTypa 1 N3yunTts 3anucu B

HEOPTaHNYCCKUX COCHHHCHHﬁ. I'enetnueckas
CBs3b HCOPIraHNMYCCKUX BCIICCTB, PAa3JIMYHBIX
KJ1aCCOB

TCTpaau.




8 Krnaccudukanus XuMHUECKUX peakiui B 1 N3yuuTts § 10.
HEOPraHWYeCKOW U OpraHu4eCKON XUMHH. 3aKOH
COXpaHEHHUS MACChI BEIIECTB; 3aKOH COXpPaHEHUs
Y TIPEBPAIICHUS] SHEPTUU IPU XUMHUECKUX
peakiusx

9 CxkopocTts peakiuu. OOpaTuMbIe PEaKIIuH. 1 WNzyuuts § 11, 12.
XUMHUYECKOE PABHOBECUE

10 | IIpakTtuueckas pabota Ne 1. «Bnusnue 1 N3yuuts 3anucu B
pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKOU TeTpaan
peaxIum

11 | DnexTponutuyeckas auccormanus. [lonstue o 1 N3yuuts § 13.
BOZIOpOoHOM ToKazarese (pH) pactBopa.
Peakiiuu nonnoro oomena. I'nyiponus
OpPraHMYECKUX M HEOPTraHNYECKHUX BEIIECTB

12 | OxuCIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKITHH. 1 NzyuuTts § 14.
[TonsiTre 06 3MEKTpOIM3€E PACIIaBOB U
pacTBOPOB COJIEH

13 | KonTponpHas paboTa mo pasuery 1 He 3agano
«Teoperndeckrie OCHOBBI XUMUM»

14 | Meramisl, ux nojoxxenue B [lepuonnueckoit 1 Wzyuauts § 16
CUCTEME XUMHUYECKUX 31eMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
O6mue dhuznyeckue CBOMCTBa METAIIOB

15 | CrnaBel METAIJIOB. DIEKTPOXUMHUUECKUH ST 1 N3yunts 3anucu B
HAMPSDKEHUH METAIJIOB TeTpaau

16 | Xumudeckne CBOHCTBA BAKHEHUIITNX METAJIIOB 1 N3yunTs 3anvcu B
(HaTpuii, Kanuii, KaJIbLIMIA, MarHUW, ATFOMUHHN ) TeTpagu
1 UX COeTUHEHUH

17 | Xumudeckre CBONCTBA XpOMa, MEIU U UX 1 N3yuuts 3anucu B
COEJIMHEHU I TETPax

OBILIEE KOJIMYECTBO YACOB I10 17

I[TPOTPAMME




12 KJIACC

No Tema ypoxka KonnuectBo yacon Hara Jomainee DIJIEKTPOHHBIE
n/n U3Y4YEHHUSI 3a/laHue U poBbIC
Bcero | Koutponsubeie | Ilpaktuueckue | 12A | 12b o0Opa3oBaTeNbHbIC
paboThI paboThI pecypchl
1 XuMHYecKre CBOMCTBA IIMHKA, JKele3a U UX 1 N3yuuts 3anucu
COCIMHEHU I B TETPau
2 [IpakTuueckas pabora Ne 2. "Pemienue 1 1 N3yuuTs 3anucu
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME B TETpaIu
«Meramiby"
3 Hewmeramnsl, nux nonoxxenue B [lepuoanueckoi 1 Nzyuuts § 17
cucTeMe XumMudeckux anemeHTos /1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB
4 Pu3nyecKue CBOMCTBA HEMETAIIOB. 1 N3yunts 3anucu
AnnoTponusi HEMEeTauIoB (Ha mpumepe B TETpaau
KHCIIOpOJIa, cephl, hocdopa u yriieposa)
5 XUMHUYECKHE CBOWCTBA TaJIOT€HOB, CEPBI U UX 1 W3yuuts 3anucu
COeTMHEHUN B TETPaIH
6 XuMuueckue cBoicTBa a3ota, Gochopa u ux 1 N3yuuTs 3anucu
COeTMHEHUN B TETPaIH
7 XUMHUYECKHE CBOMCTBA YTIepoaa, KPEMHUS U HX 1 W3yuuts 3anucu
COeTMHEHUN B TETPaIA
8 [IpuMmeHeHne BaXXHEHIINX HEMETAJIIOB M HX 1 W3yuuts 3anucu
COeTMHEHUN B TETPaIA
9 O06o011eHre 1 cucTeMaTH3alys 3HaHui 1o TeMe 1 N3yuuts 3anucu
«Hewmetamibry. Berauciaenus mo ypaBHeHUSIM B TETPaIU
XUMHUYECKHUX PEaKINid U TePMOXUMUYECKUE
pacd€Thl
10 | Ilpaktuueckas pabota Ne 3. «Pemenue 1 1 N3yuuts 3anucu
AKCIIEPUMEHTATBHBIX 33134 110 TeMe B TETpaIu
"Hemerannsl'"»
11 | KonTpoabsHas pabora 1mo remam «MeTauibh» | 1 1 He 3anano
«Hewmerammbsny




12 | Heopranuyeckue u OpraHU4eCKUe KUCIOTHI. 1 N3yuurts § 18,
Heopranunueckue u oprannyeckre OCHOBaHUS 19.

13 | AmdoTepHbIe HEOpraHUYECKHE U OPTAaHHYECKUE 1 N3yuuts 3anucu
coequHeHus. ['eHeTnueckas cBA3b B TETpaau
HEOPraHMYECKHUX M OPraHMYECKHUX BEIIECTB

14 | Posb XuMUM B 0OECTICYCHUH DKOJIOTHIECKOM, 1 N3yunTs 3amucu
HHEPreTUYECKOM U MUILEBOH Oe30MacHOCTH, B T€Tpaau
pa3BUTHUU MEAMIIMHBI

15 | IIpencraBnenust 06 OOIIUX HAYUHBIX 1 N3yunts 3anucu
MIPUHIIMIIAX TPOMBIIUIEHHOTO MOTYYSHHS B TETpaau
Ba)KHEUIIINX BEIIECTB

16 | YenoBek B MUpE BELIECTB U MaTEPHAIIOB 1 W3yuuts 3anucu

B TETpau
17 | XuMus u 310poBbE UeIOBEKA 1 N3yunts 3anucu
B TETpaJu
OBILIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU
OBPA30OBATEJIbHOMN ITPOT'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

1

TeOpeTI/IHCCKI/IC OCHOBBI OpFaHH‘ICCKOﬁ XUMHHU

11

ChopMupoBaHHOCTH ~ MPEACTABICHUH O  XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJU XHMHHM B MO3HAHUM SIBJICHUM
OpUPOABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYpPhl JIHYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAWMOM il pEelIeHUs MPAKTUYECKUX
3aa4 M 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO H
MPUPOTHON cpesie

1.2

Bnanenue CHUCTEMOH XUMHUYECKUX 3HAHWUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroNIMe MOHATUS (MOJIEKYJa, BaJI€HTHOCTb, 3JIEKTPOOTPULIATENb-
HOCTb, CTENEHb OKUCJIEHMS, XMMHUYECKas CBs3b, MOJIb, MOJIIpHAs Macca,
MOJISIPHBIM 00BEM, yriepoJHbI CKesleT, (pYHKIMOHANbHAs IpyIma, paJukal,
U30MEpUsl, HM30MEphl, TOMOJOTMYECKHH psAJl, TOMOJIOTH, YIJIEBOIOPOAIDI,
KHUCIOPOA- M  a30TCOJAEp)KALIMe COEJUHEHUs, OHOJOIMYECKH AaKTHBHBIE
BellecTBa (YIrJIeBO/bI, )KUPHBI, OEJIKH), MOHOMED, IOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (TEOpUs XUMHUUECKOTO
CTpoeHMsl opraHuuyeckux BemectB A.M. bytiepoBa), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH $3bIK XHUMHUHM, (PAKTOJOTMUECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, TOJNYYEHWH W  OE30IaCHOM  HCIOJB30BAHWM  BAKHEHUIIMX
HEOPraHMYeCKUX W OPraHMYeCKUX BEIIECTB B OBITY M INPaKTHYECKOH
JIESITEJIbHOCTH YEJIOBEKa

1.3

ChopmMupoBaHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPHU3HAKA TOHATHUH,
YCTaHABIIMBATh MX B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIINUE IOHSATHUS
MIPY OMUCAHHUH COCTABAa, CTPOSHUS U MPEBpAIllEeHU OPraHUYECKUX COeTMHEHU N

1.4

c(OPMHPOBAHHOCTh YMEHHUH HCIIONB30BaTh XHUMUYECKYI0 CHMBOJHKY IS
COCTABJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
(GbopMysl OpraHMYECKHX BELIECTB W YpPAaBHEHUH XUMHUYECKHUX pEaKIui,
M3TOTaBIUBATh MOJEIU MOJIEKYJ OPraHMYECKUX BEIIECTB I WLIIOCTPALIUHU
X XMMHYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOEHUS

1.5

CdopmupoBaHHOCT, YMEHUH YyCTaHABIUBATh MPUHAATIC)KHOCTh H3YYEHHBIX
OpPTaHWYECKUX BEIIECTB 10 WX COCTABY U CTPOCHHIO K OMPEACIEHHOMY KJIaccy
(rpymnme) coenuHeHu# (YyriaeBOJOPOABI, KHCIOPOA U  a30TCOJEpIKallue
COCJTMHEHUS, BBICOKOMOJICKYJIIPHBIC COCIUHEHUS), TaBaTh UM Ha3BaHUS I10
cucremarnyeckoit HomeHkiarype (IUPAC)

1.5

ChopMHUpPOBAaHHOCT, YMEHHS OMNPEACNATh BHJABl XHMHYECKOM CBSI3U B
OpPraHMYECKUX COSAMHEHUSX (OJMHApHBIE U KPATHBIE)

1.6

ChopMUpOBaHHOCTb yMEHHMSI MPUMEHSTH: TIOJIOKEHUSI TEOPUHU CTPOCHMS
oprannueckux BemiectB A.M. byrnepoBa st 0OBSICHEHMS 3aBUCHMOCTH
CBOMCTB BEIECTB OT MX COCTaBa U CTPOCHHUs; 3aKOH COXPAaHEHHsS MAaCChl
BEILIECTB

YFHCBOI[OPO,Z[BI. KI/IC.HOpOI[CO,Z[Cp)KaH_IHe H a30TCOACPIKAIUC OPTaHUYICCKHUEC CO-
CANHCHUA. BI)ICOKOMOJ'IGKYHSIPHBI@ COCIUHECHUA

2.1

CdopmupoBaHHOCT, YMEHUN MPUBOAUTH TPUBHAIBHBIE HA3BAHUS OT/EIHHBIX
OPTraHWYECKUX BEMIECTB (ITWJICH, NPOIMUJIEH, alleTWICH, STUJICHTJIUKOJIb,
ruuepuH, (eHon, GopManbAeTua, aneTalbIern/l, MypaBbHHAs KHUCIOTA,
YKCYCHasi KHCJIOTa, OJICMHOBAas KHCJIOTa, CTEApUHOBAs KHCJIOTA, TIIOKO3a,
(bpyKTO3a, KpaxmMal, eJUII0JI03a, TTIUIIIH)




2.2

ChopMUPOBAaHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3UIECKUE
U XUMHUYCCKHC CBOﬁCTBa THUITNYHBIX HpeﬂCTaBI/ITCHef/’I pa3JII/IqHBIX KJI1aCCOB
OpPraHUYeCKHX BeHIeCTB (METaH, OTaH, OSTWIIEH, MPOIMIEH, AalCTUJIEH,
OyraaueH-1,3, meTmiOyraauen-1,3, 6€H30J, METaHOJ, ITAHOJ, STUICHIJIMKOIIb,
TIIMIEpUH, EHOI, alleTalbIeIH/I, MypaBbHHAS U YKCYCHAst KUCIIOTHI, TITFOKO03a,
KpaxMaJl, IeJUTI0JI03a, aMHHOYKCYCHasl KHCIIOTA)

2.3

ChopmupoBaHHOCTh YMEHUS WJUIIOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXIY
TUMAYHBIMU TIPEJCTABUTEISIMU PA3JIUYHBIX KJIACCOB OPraHUYECKHX BEIECTB
YPaBHEHUSIMH COOTBETCTBYIOLIUX XUMHUYECKUX PEaKLUUN C HCIOJIb30BAHUEM

CTPYKTYPHBIX (OpPMYII

2.4

ChopMUPOBaHHOCTh YMEHHUsSI XapaKTEPU30BaTh MCTOUYHUKHU YIIIEBOJOPOTHOTO
ChIpbsi (HE(Th, MPUPOIHBIA Ta3, yroib), CIOCOOBI WX MepepabOTKH U
MPAKTUYECKOE IPUMEHEHHUE MPOJYKTOB IepepaboTKH

XUMUS U )KU3Hb. PacuéThbl

3.1

ChopMHUpOBAaHHOCT, YMEHUM BIAACTh CHUCTEMOW 3HAaHMA 00 OCHOBHBIX
METOJaX HAay4YHOro T[I03HaHUsS, HCIOJIb3YeMbIX B XUMHUU TIPU H3YyYCHUU
BEUIECTB M XUMHUYECKHX SIBICHUI (HaONo/eHue, U3MEpEeHUe, SKCIEPUMEHT,
MOJICIUPOBAHKE), HCIOJIB30BaTh CHUCTEMHBIC XHMHUYECKHUE 3HAHUA JJIA
MPUHATHST PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBSI3aHHBIX C
BEIIECTBAMH M MX MPUMEHEHUEM

3.2

CdopmupoBaHHOCTh YMEHUH COOIIOIATh MpaBUiia MOJIB30BAHUS XUMUYECKOM
nocynoi u nabopaTopHBIM 000pYIOBaHHEM, a TAaK)Ke MpaBUIIa OOpAIICHUS C
BEUIECTBAMH B  COOTBETCTBUUM C HHCTPYKIMSIMH 1O  BBIIOJHEHHUIO
71a00PATOPHBIX XUMUYECKHX OITBITOB

3.3

ChopMupOBaHHOCTb yYMEHHUH IUIAHUPOBAaTh W BBINOJHATH XMMUYECKUH
SKCIIEPUMEHT (IIPEBPALCHUSI OpPraHMYECKHUX BEIIECTB IIpU HarpeBaHuH,
[IOJIyYEHUE DSTUJIEHA W M3YYEHUE €ro CBOMCTB, KauyeCTBEHHBIC pEAKIUU
OpraHMYECKUX BEUIECTB, JI€HATypalusi OCJIKOB NpU HAarpeBaHWUHU, LIBETHBIE
peakiuu OelIKOB) B COOTBETCTBUHU C MPABWJIAMU TE€XHUKU O€30MACHOCTHU IPH
OOpalIeHnu ¢ BEIECTBAMU H JIA0OPATOPHBIM O0OPYAOBAHHEM; MPEACTABIIATH
pe3yabTaThl XMMHUYECKOTO JKCIepUMEeHTa B (opMe 3amMcu ypaBHEHU
COOTBETCTBYIOIIUX peakuuil u (opMynupoBaTh BBIBOJBI Ha OCHOBE 3THX
pE3YJIBTAaTOB

3.4

ChopMupOBaHHOCTb YMEHMH MPOBOAUTH BBIYUCIEHUS IO XHUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BEIIECTBA WM MPOIYKTa
peakuuu Mo HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU MPOIYKTOB PEaKIIH)

3.5

ChopMupOBaHHOCTb YMEHHMH KPUTHYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
MH(pOpPMALIMIO, TIONTY4aeMyl0 W3 pPa3HbIX HCTOYHHKOB (CpeicTBa MacCcOBOM
uHpopmanuu, cetb IHTEpHET U JpyTrue)

3.6

CdhopMupoBaHHOCTb ~ YMEHMH  cOOMIOAAaTh  MpaBWJa  HKOJOTHMUYECKH
1enecoo0pa3HOro MOBEAEHUS B OBITY U TPYJOBOM JEATENBHOCTH B LEJAX
COXPAHEHHMsI CBOETO 310POBbSI U OKPYXKAIOIIEH MPUPOJHON Cpeibl, OCO3HABATh
OIACHOCTb BO3/ICHCTBUS HA JKUBBIE OPTaHU3MBI ONPEACIEHHBIX OPTraHUYECKUX
BellecTB, MOHUMas cMbica nokazarens I[IJIK (mpenenbHO pomyctumMoit
KOHIIGHTPALMU), TOSICHATh Ha MpHMepax CrnocoObl yMEHBIIEHUS U Tpea-
OTBpAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa

11-12 KJIACCHhI

Kon

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM




NMpoBepPsIEMOro
pe3yJbTara

00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero o01ero odpasoBaHusi

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

11

Bnanenue cucTeMoun XUMHYECKUX 3HAHUMH, KOTOpast BKJIIOYAECT:
OCHOBOTIOJIATalONIMe TOHATHS (XUMHUYECKHH DJIEMEHT, aToM, >JIEKTPOHHAs
000sI0uKa aroma, S-, p-, 0-3JIeKTpOHHBIE OpOMTAIM aTOMOB, HMOH, MOJICKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKast
CBSI3b, MOJIb, MOJISIDHASE Macca, MOJIIPHBIN 00BEM, KpHCTATUYECKasi PEIIETKa,
TUTIBI XUMHUYECKUX peakiui (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U
SHIOTEPMHUECKUE, PEAKIMH WOHHOTO OOMEHAa), pacTBOp, JIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS JICCOLHAIINS, OKHCIIMTENb,
BOCCTaHOBUTEJb, CKOPOCTh XMUMHYECKON pEaKIMH, XMMHUYECKOE pPaBHOBECHE),
TEOPUU W 3aKOHBI (TEOPHs AIICKTPOJIUTUUYECKON Juccoruaiuu, [lepuonnueckuii
3akon JI.W. MenneneeBa, 3aKOH COXpPaHEHHsS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (PAKTOJOTHYECKHE CBEIEHUS O CBOMCTBax,
COCTaBe, TONYyYCHHMH W  OE30IaCHOM  HCIONb30BAaHMM  BaKHEUIIHX
HEOPraHMYECKUX BEHIECTB B OBITY M MPAKTUYECKON JIEATEIILHOCTH YeIOBEKa

1.2

ChopMHpOBaHHOCTh ~ yMEHUH  BBISIBISATH  XapaKTEpHblE IpPU3HAKU U
B3aMMOCBSA3b W3YYEHHBIX IOHATUH, NPUMEHATh COOTBETCTBYIOILIUE IOHATHS
IIpU  ONHCAaHWM CTPOCHHUSI U CBOMCTB HEOPraHMYECKHUX BEIIECTB M HUX
[IPEBPAILCHU; BBISBIIATD B3aUMOCBS3b XUMHUYECKHUX 3HAaHUU
C IOHATHUSIMU U IIPEACTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Brnanenue oCHOBHBIMU METOJIaMU HAyYHOTO MO3HAHMS BEIIECTB U XUMHUYECKUX
sIBJICHUH (HAOJI0/IeHNEe, U3MEPEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHNE)

14

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OIpCACIIATh BAJICHTHOCTb M CTCIICHb OKHCJICHHA
XUMHUYCCKUX JJICMCHTOB B COCAUMHCHHAX  PA3JIMUHOIO COCTaBa, BHJ
XUMHUYECKOM CBSI3U (KOBaJ'IeHTHaH, HMOHHAas1, MCTAJLJIM4YCCKasd, BOI[OpO,Z[HaH) B
COCIUHCHUAX, THII KpHCT&HJIPI‘-IGCKOfI peHIéTKI/I KOHKPETHOI'O BCHICCTBA
(aTOMHaSI, MOJICKYJISIpDHAsA, MOHHAs, MCTaHHI/I‘IeCKaﬂ)

1.5

ChopmMupoBaHHOCTE YMEHUN ONpENENsATh XapakTep CpeAbl B  BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

ChopMupoBaHHOCTb yYMEHHUS KJIACCU(PHUIMPOBATH XUMHUECKHE PEAKIHUU TI0
pa3IMYHBIM IpU3HAKaM (YHUCIY U COCTaBy pearupyroliux BELIECTB, TEIJIOBOMY
3pdexTy  peakuuHM, U3MEHEHHI0  CTeleHEeH  OKHCICHHMS  SJEMEHTOB,
00paTUMOCTH peakliii, YJacTHIO KaTajlu3aTopa)

1.7

ChopMupOBaHHOCTb YMEHHMH COCTABIIATh YpPAaBHEHUS DPEAKUUN pa3IUYHbIX
TUIOB, TOJHBIE M COKpAalIEHHbIE YpaBHEHHS peaklUid HOHHOro OOMeHa,
YUUTBIBAsI YCIOBHs, IPU KOTOPBIX ATH pEaKIMU UAYT 10 KOHIIA

1.8

ChopMHpoBaHHOCTE  YMEHHMI MPOBOJWUTH PEAKLUH, MOJITBEPKIAIOIIHNE
KaueCTBEHHBIM COCTaB PA3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM  IIyT€M  HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPraHUYECKHUX BEILECTB

1.9

ChopMUpPOBAaHHOCTP ~ YMEHHH  pPAaCKpBIBaTh  CYHNIHOCTh  OKUCIUTEIHHO-
BOCCTQHOBUTENIbHBIX PEAKIMHA IOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO
OayaHca 9TUX peakuui

1.10

ChopMupoBaHHOCTb YMEHMH OOBSACHATH 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU
peaxkiuu oT pa3IMYHbIX GaKTOPOB

1.11

ChopMUPOBAaHHOCTh YMEHHUH OOBSCHATH XapakTep CMEIICHHS XUMHYECKOTO
pPaBHOBECHS B 3aBHCHMOCTH OT BHENIHETO0 BO3ACUCTBUS  (IIPHHIIUI
Jle laTenne)

OO6m1ast 1 HEOPraHUYECKask XUMHUS

2.1

ChopMUpOBaHHOCTh YMEHHI PACKPHIBATh CMBICT llepronnyueckoro 3akoHa




JI.1. MenneneeBa W JEMOHCTPUPOBATH €0 CHCTEMATH3HPYIONIYIO, O0b-
SICHUTEIIbHYIO U IPOTHOCTHYECKYIO (DYHKITNH

2.2

ChopMupoBaHHOCTh YMEHUH XapaKTEPU30BATh HIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 nepuozaos [lepuoauueckoil CUCTEMbI XMMHUUECKHUX
anementoB JI.J1. MeHzeneeBa, HCIONB3Yysl MOHSATUS «S-, P-, O-3JIEKTPOHHbIE
opOuTanu», «IHEPreTHYECKHe YPOBHH», OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHMsI CBOMCTB XMMUYECKHX 3JIEMEHTOB M UX COCIUHEHUH T10 IepuoiaM U
rpynnaM Ilepuonnueckoi cucteMsl XUMUYECKUX d1eMeHToB [[.1. Menneneesa

2.3

ChopMHUpOBAaHHOCTP ~ YMEHHMM  XapaKTepw3oBaTh  (OMHUCHIBaTh)  oOmIHe
XUMHUYECKHE CBOWMCTBA HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJITBEPK/IaTh CYIIIECTBOBAHNE T'€HETUYCCKON CBSI3U MEXKIY HEOPTraHMYECKIUMH
BEIIECTBAMH C MTOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIINX XUMUYECKIX PEAKIIHIMA

2.4

CdopmupoBaHHOCTH YMEHHH yCTaHaBIIMBATh MPUHAJICKHOCTD
HEOpPraHMYECKUX BEIIECTB 110 UX COCTABY K OIpPENEIEHHOMY Kiaccy (Trpymnie)
COeIUHEHUI (MpOCThle BEIIECTBA — METAIBI M HEMETaJUIbl, OKCHJBbI,

OCHOBAHUS1, KUCIIOTHI, aM(OTEPHbIE THIPOKCUIBI, COITH)

2.5

ChopMupoBaHHOCTb YMEHHMH HCIOJIB30BaTh XMMHUYECKYIO CHMBOJIUKY IS
cocTaBieHUs] (OPMYJT BEIIECTB M YPAaBHEHUH XUMHYECKUX PEaKIHi,
cucremaruyeckyro HomeHkiaarypy (IUPAC) wu tpuBuanbHble Ha3BaHUSA
OTJENbHBIX HEOPraHMYECKUX BeELIECTB (yrapHblid ras, YIJIEKUCIBIA Ta3,
aMMMaK, ramé€Has W3BECTb, HErami€Has W3BECTb, NNTbEBas COJA, IUPUT U

Jipyrue)

2.6

ChopmupoBaHHOCT, ~ YMEHUH  XapaKTepu3oBaTh  (OMHMCHIBATH)  OOIIHE
XUMHYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, TOJI-
TBEP)KIATh CYIIECTBOBAHUE TEHETHUYECKOW CBS3H MEXIYy HEOPraHHYECKUMHU
BEIIECTBAMHU C TTOMOIILIO0 YPABHEHUH COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIMA

2.7

ChopMupOBaHHOCTb yMEHHUH IUIAHUPOBAaTh U BBINOJHATH XMMHUYECKUH
SKCIIEPUMEHT (pa3joXKEeHHE MEePOKCHAA BOJOpPOJAa B NPUCYTCTBUU KaTallu-
3aT0pa, ONPEIEIIEHUE CPEbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBLHOTO
WH/IWKATOpA, BIUSHUE pPAa3JIMYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakIMM, peakly HOHHOTO OOMEHA, KaueCTBEHHbIE PEaKlIMU Ha cyibdart-,
KapOOHaT- W  XJIOPUJA-aHMOHBI, HAa  KaTHOH  aMMOHHS,  pELICHUE
OKCIIEPUMEHTAIBHBIX 3alad 1o TemaMm «Mertamnsl» n  «Hemeramis») B
COOTBETCTBMM C TpaBUJaMU TEXHUKHM O€30IaCHOCTH TMpH OOpalieHuu
C BeLIeCTBaMHU M Ja0OpaTOpPHBIM 000pYIOBaHUEM; MPEACTABIATh PE3YIbTaThl
XUMHUYECKOT0 dKCIIEpUMEHTa B (POpME 3alKCH YpaBHEHHH COOTBETCTBYIOIUX
peakiuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

2.8

CdopMupoBaHHOCTH YMEHUM COOJIIOIATh MpaBUjia MOJIb30BAHUS XUMUYECKOU
MOCyAO0H U NabopaTOpHBIM O0OpYIOBAaHUEM, a TaKXkKe IMpaBuiia oOpalleHus c
BEIIECTBAMH B  COOTBETCTBHU C HWHCTPYKIUSMH 110  BBITIOJHCHHIO
71a00PATOPHBIX XUMHUYECKHX OIBITOB

2.9

Cq)OpMI/IpOBaHHOCTB YMeHI/Iﬁ XapaKTCpU3oBaTb XHUMHUYCCKUC IMIPOLECCCHI,
JICKAIME B OCHOBC IMMPOMBIIIJIICHHOI'O MMOJTYYCHUS CepHOfI KHUCJIOTBI, aMMHaKa, a
TaKXC C(I)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJICHI/Iﬁ 00 O6H_[I/IX HAayYYHBIX NMPpUHOUIIAX U
OKOJIOTHYCCKHX npo6neMaX XUMHUYCCKOIro IMpOrU3BOJCTBA

XUMUS U )KU3Hb. PacuéThl

3.1

ChopMUpOBAaHHOCTh  TMPEACTABICHUH O  XUMHYECKOW  COCTaBJISIOMIEH
€CTECTBEHHOHAYYHON KAPTHUHBI MUPA, POJIU XMUMHH B IMO3HAHUU SIBJICHUUN MpHU-
poapl, B (QOPMHUpPOBAHWM MBINIJIEHUS W  KYyJbTYpbl JIMYHOCTH, €€
(YHKITMOHATFHOW TPaMOTHOCTH, HEOOXOIUMOU /Il pelleHus MPAKTUYECKUX
3ala4 M HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUIEHHS] K CBOEMY 3J0POBbIO U
MIPUPOIHOM Cpese




3.2 ChopMHUpPOBAaHHOCT, YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(OPMALIHIO, TONTYYaeMyl0 W3 pPa3HBIX HCTOYHHKOB (CpeAcTBa MaccOBOM
KOMMYHHKAIMH, ceTb IHTEpHET U ipyrue)

3.3 ChopmupoBaHHOCTE ~ YMEHUH  COONIOATh  TpaBHJa  SKOJOTHYECKH
1eJIeCO00pa3HOro MOBE/ICHHs B OBITY W TPYIOBOM JEATEIBHOCTH B LIENAX CO-
XPpaHCHHUSI CBOCTO 3/I0POBbSI M OKPYXKAFOIIEH MPUPOTHOM CPEIbI

3.4 Oco3HaBaTh ONACHOCTh BO3JEHCTBHUS HA JKUBBIE OpPraHU3Mbl ONPEIECIEHHBIX
BelecTB, MOHUMast cMbic nokazatens [1JIK, mosicHaTh Ha mpuMepax CrocoObI
YMEHBIIEHUS W MPEJOTBPALLEHUS UX BPEIHOIO BO3ICHCTBUS HA OPraHU3M
YeJI0BEKa

3.5 ChopmupoBaHHOCTh yYMEHHMH MPOBOJIUTH BBIYMCIECHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JOJsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHMA
ra3oB MpH XUMHYECKHX PEaKIHUsAX, MAcChl BEIIECTBa WM O00bEMA Ta3oB IO
U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OAHOrO U3
Y4acTBYIOUIMX B pEaKklMU BEIIECTB, TEIJIOBOro 3¢ ¢ekra peakuu Ha OCHOBE
3aKOHOB COXPAHEHHUs MAcChl BEUIECTB, IPEBPALLIEHUS U COXPAaHEHUS SHEPTUU

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUSA

1

TeopeTI/I‘leCKI/IC OCHOBBI OpraHI/I‘{eCKOﬁ XHUMHH

11

[IpenMer opraHuyYeCcKOil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B IOJYYCHUU
HOBBIX BELIECTB W MaTepUayioB. Teopusi CTPOECHUS OPraHUYECKUX COequHEHHH A.M.
BytiiepoBa, €€ OCHOBHBIE ITOJIOKEHHUS

1.2

CrpykrypHble (OpMYJIbI OpraHMYECKHX BeLIeCTB. ['omosorus, mzomepus. XUMHUYECKAs
CBSI3b B OPraHUYECKUX COCAUHEHMSIX — OJAUHAPHBIE U KpaTHbIE CBs3U. lIpeacrasienue o
KJ1acCU()MKAIMU OPTaHUYECKHUX BEIIECTB

13

Homenknarypa opraHu4eckux coelMHEeHuH (crucTeMaTu4eckas) U TpUBUATIbHbIC Ha3BaHUS
BOKHEHIIMX MPEACTABUTENICH KIIACCOB OPraHUYECKUX BEILIECTB

Yri1eBo10pOBI

2.1

ATIKaHBI: COCTaB M CTPOECHHE, TOMOJIOTMYECKMH psAx. MeraH M 3TaH — MNpoCTeuIHe
NIPEJCTaBUTENIN AJKAHOB: (pU3MUECKUEe M XUMHUYECKHE CBOMCTBA (pEeakLUU 3aMeIleHUs U
TOPEHMsI), HaX0XIEHUE B IPUPOJIe, OJTYyYEHHE U TPUMEHEHNE

2.2

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psAll. DTUIIEH U MPONUJIEH — MPOCTEUIINE
MIPE/ICTaBUTENN AJIKEHOB: (PU3NYECKNE U XUMUYECKUE CBOICTBA (peakMy THIPUPOBAHMS,
TaJIOTEHUPOBAHNSA, THApATallUM, OKUCJIEHHUs W IOJIMMEpU3aluu), TOJyYeHHE W
IIPUMEHEHHE

2.3

Ankanuensl: Oyranuen-1,3 u MetunOyranuen-1,3: cTpoeHue, BaXHEHIINE XMMHUYECKHE
cBoicTBa (peakiys noauMmepusannn). [lonyyeHre CHHTETHUECKOro KayuyKa U pe3UHbI

24

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTHYECKUM psll. ANETHWIEH — Mpo-
CTEWIIMH TpeNCTaBUTENb AaJKWHOB: COCTaB, CTpOeHUE, (U3NYECKHEe U XHMHUYECKUe
CBONMCTBa (p€akIuu THAPUPOBAHUS, TaJOTCHUPOBAHUSA, THApATAIlMH, TOPEHHSs), II0-
JIy4YEHUE U IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, cTpoeHme, (pU3MUYECKHEe W XHUMHYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS U HUTPOBAHUs), OJIYyYEHHE U IPUMEHEHME. TOIIy0NI: COCTaB, CTPOEHUE,
¢u3nueckne M XUMHUYECKHEe CBOMCTBA (peakUWy TaJOT€HUPOBAaHUS U HUTPOBAHUSA),
MIOJIyYeHUE U TpuUMeHeHue. TOKCHMYHOCTh apeHoB. ['eHeTmdeckas CBs3b MEXKAY
YTI€BOIOPOAAMH, MPUHAIEKAIIMMHE K Pa3IMYHbIM KJlaccam

2.6

[TpupoHbIe UCTOUHUKHU YTIIeBOA0POA0B. IIpupoaHblil ra3 u nmomyTtHble He(TAHBIE ra3bl.
Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepaOOTKH He(TH: MeperoHka, KpEeKUHT
(TepMuUecKHi, KaTalUTUYEeCKUi), mHponau3. IIpoaykTbl mnepepaboTKu HePTH, HX
MIPUMEHEHHE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yroib M NPOAYKTHI €ro




nepepadoTKu

Kucnoponcoaepxkaiime opraHu4ecKue CoOeIMHEHU

3.1

[IpenenpHble OMHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpoeHHe, (U3NUECKHe
U XMMUYECKHUE CBOMCTBA (PEAKIMU C AKTUBHBIMU METAJJIaMH, TaJOre€HOBOJOPOIAMH,
ropeHue), npuMeHeHue. BoropoaHbie cBS3U Mexay MoJeKylnaMu cnuptoB. JlelicTBue
MEeTaHoJIa ¥ 3TaHOJa Ha OPTaHU3M 4YejioBeKa. MHOroaToOMHbIE CIUPTHI. DTUICHTIUKOIb U
[NIMLIEPUH: CTPOCHUE, (PU3NYECKUEe M XUMHUYECKHE CBONCTBa (B3aUMOJEHUCTBHE CO
LICJIOYHBIMU METaJJIaMU, KaueCTBEHHAs! Peakldss Ha MHOTOAaTOMHbIEC CIUPTHI). JleiicTBue
Ha OpraHu3M 4denoBeka. [I[puMeHeHne rmnepruHa v STUICHTIIMKOIS

3.2

@DeHOT: CTPOCHHE MOJICKYNbI, (PU3NYECKUE M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
tdenona. [Ipumenenne GeHona

3.3

AHLHGI‘I/IHH N KCTOHBI. (DOpMaJIBIIeFI/II[, alCTAJIbACTHU/L: CTPOCHUC, (1)I/IBI/ILI€CKI/IC n Xu-
MHYECKHE CBOMCTBA (pCaKI_II/II/I OKHCJICHHSA M BOCCTAHOBJICHUS, KAYCCTBCHHBIC peaKHI/II/I),
IMOJIYYCHHC U MPUMCHCHUC

3.4

OIHOOCHOBHBIE Tpe/ieIbHbBIE KapOOHOBBIE KUCIOTHL. MypaBbHHAsS M YKCYCHAst KHCIIOTHI:
cTpoeHue, pU3NYECKue U XMMUYECKHE CBOICTBA (CBOWCTBA, OOIIME AJIsi KJlacca KHCIOT,
peakuus H»TepuduKanuu), MoiaydeHue u mnpumeHeHue. CreapuHOBas U OJEUHOBAs
KHCJIOTBI KaK HNPCACTABUTCIIM BBICIIUX Kap6OHOBI>IX KHACJIOT. MBIIa KaK COJM BBICIINX
KapOOHOBBIX KHCJIOT, UX MOIOIIEe JICHCTBHE

3.5

Crnoxable 2QHUpBI KaK TPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ HIponn3 cloxXHBIX 3(pHupoB.
Kupsl. 'maponus xupos. [Ipumenenue xupos. buosornueckas poib )KUPOB

3.6

VYrneBoabl: cocTaB, KiaccuuKaus yrieBoaoB (MOHO-, TU- U moiaucaxapuabl). ['moko3a
— TPOCTEWINIUH MOHOCAXapwa: OCOOCHHOCTH CTPOCHHSI MOJICKYJbI, (HU3HUECKHUE U
XMUMHAYECKHE CBOMCTBa (B3ammopelicTBue ¢ ruapokcuaoMm wMeau(ll), okwucieHue
aMMHadHBIM pacTBopoM okcuaa cepedpa(l), BoccTaHOBIEHUE, OpOKCHHE TIIOKO3HI),
HaXOXKJICHHE B MPUPOJIC, IPUMEHEHHE, Orosorndeckas poib. DotocunTes. PpykTo3a Kak
n3oMep TIIOKO3bl. Kpaxmanm M 1memnoso3a Kak NpupojaHble mnoiumepbl. CTpoeHue
KpaxMayia W IeJuTtoio3bl. DHU3MUecKue W XMMHYECKHE CBOMCTBA Kpaxmalyia (THIpOJIU3,
KauCCTBCHHAA pCaKknus C I/IOI[OM)

A30Tcozlep>i<amne OpraHu4CCKUC COCANHCHU

4.1

AMMHOKHUCIIOTHI Kak aM{QoOTepHble oOpraHuyeckue coeAuHeHus. Duzmyeckue u Xu-
MUYECKHE CBOWCTBA aMHMHOKUCIOT (Ha MpuUMepe TIHIHHA). buomornueckoe 3HaueHHE
aMUHOKHCIIOT. IlenTnant

4.2

benku kak mpupoIHBIE BBICOKOMOJEKYISpHBbIE coequHeHwus. llepBuuHasi, BTOpUyHas U
TpeTU4Hasi CTpyKTypa OenkoB. XMMHUYECKUE CBOMCTBA OENKOB: THAPOJIH3, JE€HATYpaIlUs,
KaueCTBEHHBIE PEAKIINH Ha OEITKH

BBICOKOMOJIEKYIISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TOHSITUS XMMHUHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MTOJIUMEPHU3AIINH, CPEIHSSI MOJIEKYJsipHas macca. OCHOBHBIE
METOABbl  CHHTE€3a  BBICOKOMOJEKYJSIPHBIX  COCIMHEHHMH  —  MOJIMMEpHU3alus
Y TIOJIMKOHICHCAIIHS

5.2

DKCHepUMEHTAIbHBIE METOJIbI M3YUYEHUsl BEUIECTB U MX MPEBPAILCHUI: 03HAKOMIIEHUE C
oOpasiamMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TuTacTMacc, kayuykoB. [lomyuenue
CUHTETUYECKOr0 Kay4yKa U pEe3UHBI

11-12

KJIACCHI

Kon

IIpoBepsieMblil 3JIEMEHT COJIePKAHUS

TCOPCTHHCCKI/IC OCHOBBI XUMHH

11

XUMHYECKUN d7eMeHT. AToM. Slapo atoma, M30TOmBl. DNEKTPOHHAs 000J04YKa. DHEp-
reTUYECKHe YPOBHHU, TIOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d-d5eMeHThl. OCOOEHHOCTH
pacrmpeiesieHdsi JIEKTPOHOB TIO0 OpOUTAIsIM B aTOMax OJJIEMEHTOB TEPBBIX YETHIPEX
MePHOJIOB. DIEKTPOHHASI KOH(QUTYpAIIHsI aTOMOB

1.2

[lepnonnueckuit  3akoH u  Ilepmonmueckas cucremMa XHMHMYECKHMX — 3JIEMEHTOB




J.N. Menneneea. CBsi3b Nepuoauyueckoro 3akoHa u Ilepuomnyeckoil CHUCTEMBl XH-
Muueckux 3yieMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEW CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHS CBOWMCTB XHMHUYECKUX OJIIEMEHTOB U 00pa3yeMblX HMHU
MPOCTBIX M CIOXKHBIX BEIIECTB MO TPYIIaM U MepuojaM. 3HAYCHHE MEPUOIUYECKOTO
3aKOHA B Pa3BUTUH HAYKH

1.3

CrpoeHue BeniecTBa. XHUMHUYECKass CBsA3b. Buabl XUMHUYECKOM CBsI3U (KOBaJIEHTHAs
HEeNoJsipHask W TMOJIApHAs, WOHHAas, MeTaindeckas). MoHBl: KaTMOHBI M AHUOHBI
MexaHu3mbl 00pa30oBaHUs KOBAJICHTHOW XUMHYECKOW CBs3M (OOMEHHBIH M JOHOPHO-
aKIenTopHeIii). BogopoaHas cBs3b

1.4

BanentHocTts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. TUIMBl KPUCTAUIMYECKUX PELIETOK. 3aBUCHMOCTh CBOMICTBAa BELIECTB OT THUIA
Kpuctaymmueckon pemérku. Ilonstme o gucnepcHslx cucremax. MctuHHble U
KOJUIOMHBIC pacTBOpBL. MaccoBas 10J1s1 BEUIECTBA B paCTBOPE

1.6

Knaccudukanus Heopranumueckux coeAuHeHUd. HomeHkiaTypa HeEOpraHmdyecKux
BELIECTB

1.7

XumMuueckas pCaKnusi. KJ'IaCCI/I(bI/IKaI_[I/ISI XUMHNYCCKHX peaKHI/Iﬁ B HeopraHquCKOﬁ
PIOpI‘ElHH‘-ICCKOfI XUMHUH. 3aKoH COXpaHCHUA MaACChl BCHICCTB, 3aKOH COXpPaHCHUA
W IIPCBpAIICHUA SHCPI'U ITPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTh peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (JaKTOPOB

1.9

OO6partumbie peakuuu. XUMHUYECKOe paBHOBecue. DaKTOPHI, BIUSIOINIME HA COCTOSTHUE
xumuueckoro paBHoBecus. [Ipunuun Jle [llarense

1.10

Onexrpomutuyeckas auccouuanus. CunbHble U ciaOble 21eKTposuThl. Cpena BOAHBIX
pacTBOPOB BELECTB: KKcas, HEUTpalibHas, 1enoyHas. Peakiiuy noHHOro ooMeHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCakunn

HeOpraHI/IquKaﬂ XUMUA

2.1

Hemeramiel. [lonoxenue HemeTtauioB B [lepuoauueckoil cucTeMe XUMHYECKHX OJie-
menToB JI.M1. MeHzeneeBa U OCOOCHHOCTH CTPOCHUsI aTOMOB. Du3MUYECKHe CBOWCTBA
HEMETAJUIOB. AJUIOTPONHMS HEMETauloB (Ha IpuMepe KHciopoaa, cepbl, (ochopa
U YIieposia)

2.2

XUMHYECKHE CBOWCTBA BAXKHEWIIIMX HEMETAJUIOB (TalOTEHOB, Cepbl, a3ora, ¢ocdopa,
yriaepoia W KpPEeMHUS) U HMX COCOUHEHHH (OKCHAOB, KHCIOPOJACOAEPKAIIUX KHUCIOT,
BOJIOPOAHBIX coeMHEHMH ). [I[puMeHeHrne BAXKHEUIIINX HEMETAJUIOB U UX COCTMHEHUM

2.3

Meramnbl. [lonoxxenue meramioB B lleprognyeckoit cucTeMe XUMHUYECKHUX DJIEMEHTOB
J.U. MenneneeBa. OcOOEHHOCTH CTPOEHUS IEKTPOHHBIX 00OJI0OUEK aTOMOB METAIIJIOB.
O6mue Qusndeckue cBoiicTBa MeTaiioB. CIIaBbl METAIIOB. DJIEKTPOXUMUYECKUI Psifl
HaIpsDKEHUH METaJUIOB

24

XUMHYECKHE CBOMCTBA BAXHEHIMX METAIOB (HATPHM, Kajaui, KaJdblMid, MarHui,
ATIOMHUHHM, ITUHK, XPOM, JKeTe30, Melb) U uX coenrHeHuit. OOIIe crnocoObl MOMyYeHUS
MeTasuioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE

2.5

I'eneTnyeckas cBA3b HCOPTaHNYCCKUX BCIICCTB, IIPUHAIJICIKAIINX K PA3JIMYHBIM KJIaCCaM

XUMHUS U KU3Hb

3.1

Ponb xumMuu B obecriedeHIH KOJIOTHIECKON, YHEPTETUUECKOM U MHIIEeBON 0€30MacHOCTH,
Pa3BUTHUNU MCIUIUHBI. ITonsaTue o HAayYYHBIX MCTOAaxX IMO3HAaHWA BCIICCTB U XMUMHUUYCCKUX
peakuui

3.2

[IpencraBnenuss 00 OOMMX HAYYHBIX NPUHLUIIAX POMBIIUIEHHOIO IOJTY4YE€HHUS
BOKHEUIINX BemlecTB. UYenoBek B MHUpE BEIIECTB W MaTEpPUANIOB: Ba)KHEWIIUE
CTPOUTEIBHBIE MAaTEPHAIIbl, KOHCTPYKIIMOHHBIE MaTEpHalbl, KPACKH, CTEKJIO, KEpaMHKa,
MaTrepHuabl JUTS JJIEKTPOHUKHU, HaHOMaTepHaIbl, OpraHUYeCKUe
1 MUHEpaJbHbIEe yTIOOpEHUs

3.3

X¥UMHA U 3740pPOBbE YEIOBEKA: IpaBHUJa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBwiia 0€30MacHOr0 HCIOJIb30BaHUs MpenapaToB ObITOBONM XMMHUHU B TOBCEIHEBHOU




| xu3En

YUYEBHO-METOJANUYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
e  Xwumus, 10 kiacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A. AknroHepHOE
obmiectBo «M3narenscTBO «lIpocBemnienue»
o Xumus, 11 knmacc/ T'abpuensia O.C., OctpoymoB WN.I'., CnankoB C.A. AKnoHEpHOE
obuiectBo «M3narenscTBO «lIpocBenienue»
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
OenepanbHas pabouas TporpamMma CpeaHero oOmero ooOpa3oBaHus NpeaMeTa «XUMUS)
(6azoBwrif ypoBenb) (s 10-11 kmaccoB oOpazoBatenbHbIX opranmzanuii. ®I'BHY HUuctutyT
cTpareruu pa3Butus obpazoBanus. Mocksa — 2023.
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnuoreka [IOK
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