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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 0O0y4eHUs, BOCIIMTAHUS U PAa3BUTUs O0y4arOIIUXCsl CPEACTBAMU y4yeOHOro Impeamera
«Xumusa» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHLIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJI€H, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, IIOJIy4aeMoO€  BBIIYCKHUKaMU  00I1e00pa30BaTesIbHOM
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAHUSI 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMnudyeckoe oOpa3zoBaHue 00y4arOLIMXCs HA YPOBHE CPEIHET O
o0uiero oOpazoBaHusl CpeACTBaAaMH yd4eOHOro IpeaMera «XUMHUS», COJAEpKaHUE 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 ¥ IPUHIUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyI0 poJib B COBPEMEHHOM
LIMBUJIM3ALMH, B CO3/JaHUM HOBOM 0a3bl MaTepualibHON KyiabTypbl. OHa BHOCUT CBOH BKJIaja B
(dbopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBIILIEHHS, B CO3JaHUE LIEJIOCTHOIO 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 CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU MPUMEHEHHUSI.

TecHO B3aMMOAEWCTBYS C JIPYIMMHM €CTECTBEHHBIMM HayKaMHM, XUMHS —cTajia
HEOTHEMJIEMON YacThbI0 MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOTO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHass XMMMs Kak Hayka CO3HMJaTellbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, HJHEPreTH4ecKoil, MHUIIEBOH, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM ¢ OOmMMH LENMH W MPUHLIUIAMH CpEeIHEro ooOuiero oOpazoBaHMA
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIuxcs, HEOOXOAMMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B JKM3Hb COIMYMa,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsitomiuMu  ipeaMeTa  «XHUMHs» SIBISIFOTCSL 0a30Bble Kypchl — «OpraHudeckas
XUMHUA» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMITOHEHTOM COZEP)KaHUSI KOTOPBIX
SBIISIIOTCS. OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUH MO HEOPraHUYECKONW XUMUH (C BKIIOUEHHUEM
3HaHUHM U3 0o0lIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMbI 3HAHUN
IpU W3YYEHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTb PAaCCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa conepxkanus KypcoB — «Opranndeckast Xxumusi» u «O011as 1 HeopraHudeckas
XUMHUSA» chOpMUpOBaHA B MPOrpaMMe 10 XUMHM Ha OCHOBE CHCTEMHOIO IMOJX0/Aa K W3YUYEHUIO



yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHWYeCKOM XWMHH BEIlecTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUU BEILECTB.
Cenenust 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAOTCS B PAa3BUTHU — OT YIJIIEBOIOPOAOB JIO
CIIOKHBIX OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHMHA. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMus» 0a30BOro ypoBHS paccMaTpHUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUSCKUN MaTepual u
dakrosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, 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
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nornonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMu  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JESTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U TPUMEHATh €€ JJIsl IMOTIOJHEHUS 3HAHWUN, PEIICHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B memnom coxepxkanue
ydaeOHOro mpeaMera «XuMus» JTaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUs (UIOCOPCKUX WIEH, TAaKUX Kak:
MaTepUaIbHOE EAMHCTBO HEOPTAHUYIECKOTO W OPTAaHMYECKOTO MHPA, 00YCIOBIIEHHOCTh CBOHCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MIPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W peIIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH U TEOPETUUYECKUMHU MPEIINOCHITKAMH,
OCO3HaHHE POJIM XUMHUHU B PEIICHHH IKOJIOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemeHus 3amay BOCIUTAHUS, PA3BUTUS U COLHUANIM3AIMHU  OOYYaIOIIUXCS
MPUHATBIE MPOTPAaMMON IO XMMHHU TOIXOJbI K OMPENENICHUIO COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30BO€ 3HAUCHME /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPOOJieM, IMONCKa, aHAJIU3a 1
o0paboTku wuHPOpMAIUU, HEOOXOMUMBIX sl TPUOOpPETEHHs] ONbITa MPAKTHUYECKOH U
MCCJIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npenojiaBaHus XUMUU Kak Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus, TaKk U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TMPU  ONPEIACICHUH  COJEpKATEIbHOU
XapaKTepUCTUKU LEeJed H3y4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUIIMOHHO Tpu3HAETC (QOpMUpPOBAaHHME OCHOB XUMHUYECKOW Hayku Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JMEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIMYECKOW TOYKM 3pEHHsS TaKOW MOJIXOI K
ONpEIETICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPaBIAaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMU IEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:
bopMHUpPOBaHHE CHCTEMBbl XMMHUYECKUX 3HAHUW KaK Ba)KHEUIEH COCTABJISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIOYEBBIE MOHATHS, (DyHIaMEHTAIbHbBIE
3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHUMAaHHUE CYIIHOCTH



JOCTYITHBIX 00OOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOpHEeH uX
pa3BUTHUS U CTAHOBJICHMUSI,

dopMHupoBaHHE ¥ paA3BUTHE TMPEICTABICHUH O HAYYHBIX METOJAX IIO3HAHMUSA BELIECTB U
XUMHUYECKHX peaklui, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUW OPHUEHTUPOBATHCS B MHpE
BEIIECTB M XHMMHUYECKHX SIBJICHUH, HUMEIOIIMX MECTO B TPHUPOAE, B MPAKTHUECKOW U
MOBCE/IHEBHOM JKU3HH;

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUII O€30M1aCHOT0 OOpaIeHHs C BELIECTBAMH.

Hapsany ¢ atuM, conepxarenabHas XapaKTepUCTHKA IeNei U 3a71a4 U3y4eHHs MpeIMeTa B
porpaMMme 1o XMMHUHM YyTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IIPUOPUTETAMU
B cHCTeMe cpeaHero ooOmiero ooOpaszoBanusi. CerojHs B MPENOJAaBAaHUU XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJCp)KaHUS OOydeHus,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBINYCKHHKA 0OLIe00pa30BaTeIbHON  OpraHU3aIHH,
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 3ajau.

B cBs3m ¢ 3TMM Tpu U3ydeHHH TmpeaMera «XUMUS» JIOMUHHPYOIIee 3HAYCHHE
PUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

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

¢dopMupoBaHue y OOy4YalOIIMXCSl KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JEATEIBHOCTU: PEHICHUs TPOOIeM,
NOWCKa, aHamm3a W 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJIsI TPUOOPETEHHS OIbITa
JEeSTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMUH, a TaKXKe i1 OLIEHKH C
MO3HIINAN YKOJIOTHUECKON O€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX TPOILIECCOB
Ha OpPTraHK3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
0o0y4aromuxcsi: CIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 1O XUMHHU B
COOTBETCTBUH C KU3HEHHBIMU ITOTPEOHOCTSIMH, UCTIONB30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHan3a yueOHOU U HayYHO-TIOMYIsIpHOU WH(DOpPMALIUKA XUMHUYECKOTO
COJICPKAHNUS;

(dbopmHpoBaHUe U pa3BUTHE Y 00YUYaIOMIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHS,
HaOJIOIaTEIEHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUU U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaromuxcs YOSKAEHHOCTH B TyMaHUCTHUYECKOW HANpPaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH THo0aldbHBIX  MPOOJEeM  palloHaIbHOTO
NPUPOIONIONB30BAHNS, TIOMOJHEHNUS SHEPTeTUYECKUX PECYpCOB W COXPAaHEHHsS IPHPOTHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOJUMOCTH OEpEeKHOTO0 OTHOLIEHUS K TPHUPOJIE U CBOEMY
3JI0POBBIO, a TAKXKE MPHOOPETEHUS OIBITA MCIIONB30BAHUS TTONYUYECHHBIX 3HAHUHN /ISl TIPUHSTHS
TPaMOTHBIX PEIICHUN B CUTYallUAX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B ydeOHOM 1utane cpemHero o0Imiero oopa3oBaHUs MpeaMeT «XHUMUs» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnacTu «EcTecTBeHHO-HAYUYHbIE TPEIMETHI.

OOmee 4nciio 4acoB, OTBENEHHBIX JUISI M3YYEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero obpaszoBanus, cocraBiseT 68 yacoB: B 10 kmacce — 34 yaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 gac B Henemio).

COJAEPKXAHUE OBYYEHMUSA
10 KJIIACC
OPI'AHUYECKAS XUMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH



[Ipenmer opraHMyeckol XWMUHU: €€ BO3HUKHOBEHHME, pA3BUTHE U  3HAUYCHUE
B ITOJIy4YEHUH HOBBIX BELIECTB U MaTepHasIOB. Teopus CTPOCHUS OPraHUYECKUX COECOUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omonorus, uzomepus. XuMUYECKas CBsI3b B OPraHUYECKUX COCAMHEHHUSX — OJMHAPHBIE U
KpaTHBIE CBSI3U.

[IpencraBienue o ki1accuGpUKaUU OpraHUYecKuX BeuecTB. HoMeHkaTypa opranndeckux
COCIMHEHUHN (cHcTeMaTHyeckas) M TpPUBHAIbHBbIC HA3BAaHUS BAXKHEWUILIMX IIpEICTaBUTENICH
KJIACCOB OPTraHUYECKUX BELIECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHHS BELIECTB U MX NPEBPAICHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB 10
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBjIeHUE, OOYTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKMU psaA. MeraH M 3TaH — mpocTerime
NPEJCTaBUTENIN AJIKAaHOB: (PU3MUECKHME M XHMHUYECKHE CBOMCTBA (peakiuH 3aMeUICHUs U
TOpEeHUs ), HaXOXKACHHUE B IPUPO/IE, IOTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psiA. DTUIIEH U MPONWJIEH — IpocTeiiune
MPEJICTABUTENIN AJIKCHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJOreHUPOBAHUS, TUIpATAIIUU, OKUCJICHHS U TIOJTMMEPHU3ALIUN ), TIOJIyUeHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyranueH-1,3: cTpoeHue, BaxKHEHWIINE XUMUYECKUE
cBoiicTBa (peakius noauMmepusanuu). [loaydeHre CHHTETHYECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKHH psia. AneruneH —
IPOCTEUIINIA TPEICTABUTENbh AIKHHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu THIAPUPOBAHUS, TATTIOTCHUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOJyYeHUE U IIPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHHe, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHHS), MOJNy4YeHUE WU MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumudeckue ceolicmea (peakyuu 2an02eHUPOSaAnHUs U HUMPOBAHUSL), NOJYUEHUE U
npumenenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTHueckass  CBSI3b  MEXIY  YIVIEBOJOPOJAMHU,
MPUHAISKALITIMHI K Pa3JIMYHBIM KJIaccaMm.

[TpupoaHble UCTOUYHUKH YTIIEBOAOPOAOB. [IpupoaHbIii ra3 U MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedpte u e& mpoucxoxnaenue. CrnocoObl mnepepabOTKM HEPTH: NEPEeroHKa, KPEeKUHT
(TepMHUYeCKHiA, KaTaTUTUYECKUI), muponu3. [IpoaykTel nmepepaboTku HeDTH, UX MPUMEHEHHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yToIb ¥ MPOIYKTHI €ro nepepaboTKH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YUYEHHUs BEIIECTB U UX MPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJT YTJIEBOJAOPOJOB U TallOTEHOMPOM3BOAHBIX, IPOBEICHNE IPAKTHYECKONH pPabOoThI:
MIOJIy4EHHUE TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3a1a4u.

Bolunicnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIeCTBAa HIJIM TPOAYKTAa pEaklMU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme opranndeckue coeMHECHUS

[IpenenbHble OAHOATOMHBIE CHOUPTHI. MeETaHOA W 3TaHON: CTPOEHHUE, (PU3MUECKHe U
XUMUYECKHE CBOMCTBA (peaklMH C aKTUBHBIMU METAJJIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHHUE),
IpuMeHeHne. BoiopoiHbIe CBA3M MEXKy MOJIEKYJIAMH CIUPTOB. J[eficTBHE METaHOJIa U ATAHOJIA
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHble CHUPTHL. ODTUJIEHTJIMKOIb M TIULEPUH: CTPOCHME, (U3MUEecKHe U
XMMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEIOYHBIMU METAJUIAMH, KAYECTBEHHAs peaKIus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBMEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiulepuHa U
STUJICHTJTUKOJIS.

@DeHo: CTpOeHUE MOJIEKYNbl, (U3MYEeCKHMe M XHMHYECKHe CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.




Anprerunsl U kemonvl. DopManbIerui, aneTaIbIETHI: CTPOCHUE, (QU3HUECKUEe W
XUMHYECKHE CBOMCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIINH),
NOJIy4YEeHUE U TPUMEHEHHE.

OaHOOCHOBHBIE Tpe/ieTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHasi U YKCYCHAsi KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJlacca KUCIIOT, PeaKIusl
stepudukanmuu), mnoiyueHue u mnpumeHenue. (CTeapruHOBas M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIIOT. Mbla KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

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

VYrneBoasl: cocTaB, KiIacCu(pUKaAIMs YriIeBo0B (MOHO-, TU- U moyimcaxapusl). [moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruzapokcunom meau(ll), oxucieHne amMMHayHBIM pPacTBOPOM
okcunma cepebpa(l), BoccraHOBIEHHE, OpOKEHHE TIIOKO3bI), HAXOXJICHHE B TPHUPOJC,
pUMEHeHUe, onosornueckas poib. @otocuuTe3. DpyKkTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemironosa kak npupojHbie nmoiauMmepbl. CTpoeHUe Kpaxmalia U LeJUTFOJIO3bI.
du3nuecKkre 1 XMMUYECKHEe CBOWCTBA KpaxMaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

OKCIepUMEHTAILHBIE METOJbl HM3YYEHUsS BEIIECTB W MX MPEBPAILlIEHUH: MpOBEAeHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KadeCTBEHHBIC
pEeaKuu OJHOATOMHBIX CIHUPTOB (OKUcIeHHe 3TaHoda okcuaom wmenu(Il)), MHOroaTOoMHBIX
cnupToB (B3aumopelictBue ruuepuHa c rugpokcugom menu(ll)), anpaerunoB (oxkucieHue
aMMHa4dHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(Il), B3aumopeicTBUe
KpaxMajga C HOJOM), MPOBEACHUE MPAKTUUECKOW padOThI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérneble 3aaum.

Bbruncnenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTcozepikaliie OpraHn4eckie CoeIMHEHNUS.

AMUHOKHUCIOTHI Kak aM(pOoTepHbIe OpraHnuecKue coennHenus. Ousndeckre u XUMHUECKHe
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe MHIMHA). buojormueckoe 3HaueHHWE AMMHOKHCIIOT.
Ilentunasel.

benkm Kak TPUpPOAHBIE BBICOKOMOJIEKYISIpDHBIE coenuHeHus. [lepBudHas, BTOpHYHAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWMCTBa OETKOB: THUIPOJIU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKCIepUMEHTAILHBIE METOJIbl M3YYCHHsI BEUISCTB M WX MPEBPALICHUN: HAOMIOACHHUE U
ONKCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OEIKOB IPH HArpeBaHWHW, I[IBETHBIC
peaxiuu 6eIKoB.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTHHEHUS

OcCHOBHBIE TOHATHS XHMHUU BBICOKOMOIIEKYISIPHBIX COETUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTMMEpHU3aIIHs U MOJIUKOHICHCAIINS.

OKcIIepUMEHTAbHBIE METOJIbI M3YYEHHs BEUIECTB M WX MPEBpAIICHUH: 03HAKOMIICHHE C
oOpa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeIMETHBIE CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBSI3eH MpU M3ydyeHUU opraHudeckor xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSTHHA, TaK H
MOHSITHUM, SBISIONINXCS CUCTEMHBIMU JIJISI OTJICBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TIOHATHUS: SIBJICHWE, HAYYHBIH (aKkT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalMU3, CHUHTE3, KJIACCU(pHUKAIMs, MEPUOJAUYHOCTh, HAOIIOJACHNUE, HW3MEpEHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE.




®usnka: Matepusi, SHEPrHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPT€TUYECKUI YPOBEHD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUECKUE BEITUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: kinerka, opraHusM, Ouocdepa, oOMEH BeLIECTB B OpraHusMme, (pOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: nuuieBble NPOAYKThI, OCHOBBI PallMOHAIBHOI'O IIUTAHUS, MOIOILUE CPECTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE ITPENapaThl, MATEPHAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAsA 000J0YKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuonmueckas cucremMa XHMHMYECKUX 31eMEHTOB /[l
H. MenneneeBa. CBs3b NEpUOAUYECKOrOo 3akoHAa M Ileproguyeckoil CHUCTEMBI XMMMUYECKHUX
anemenToB JI. 1. MenzeneeBa ¢ COBpEeMEHHOM TeOpHEH CTpOEHHsSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CJIOKHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHUe NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. Buabl XUMHUYECKOH CBs3W (KOBaJIEHTHAs
HEeNoJIsipHasl U TOJSpHas, MOHHAs, MeTajuinyeckas). MexaHu3smMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOTpULATENIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

[TonsiTve o qucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBasi 101
BELIECTBA B paCTBOPE.

Knaccudpukanus Heopranmyeckux coenuHeHuidl. HomeHknarypa HeopraHMYeCKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckass peakuus. Kraccudukanus XUMHUECKMX peakiUii B HEOPraHUYECKOW H
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHS] MACChl BELLIECTB, 3aKOH COXPAHEHUs U MpEeBpaLeHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMblE pEaKIUU.
XnMuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO pPAaBHOBECHS.
ITpunnun Jle HlaTense.

OnexTponuTnyeckas aucconuanus. CunbHble U ciabble 37eKTposauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpalus
tabmun «[lepuoanyeckast cucrema xumuueckux snemeHtoB JI. M. MenpeneeBa», u3yueHue
Mojieseit KPUCTAITUYECKUX PELETOK, HaOmroaeHne
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3fioKEeHHE MEPOKCHIAa BOIOPOIa B
NPUCYTCTBUHM  KaTajlnW3aTopa, OINpeAesieHue Cpelbl pacTBOPOB BEIIECTB C  IOMOIIbIO
YHHUBEPCAJIBHOTO MHAMKATOpA, pEaKkM MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUYECKONH PabOThI
«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON peaKkIInm.

PacuérHble 3a1a4u.

Pacuérbl o ypaBHEHHMSIM XUMUYECKUX PEAKLU, B TOM YUCIIE TEPMOXUMHUYECKHE PAacUEThI,
pacu€Thl ¢ UCIIOIB30BAaHUEM MOHATHUS «MACCOBAs A0S BEIIECTBAY.




Heoprannyeckasi Xumus

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoguyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa U 0COOCHHOCTH CTPOCHHSI aTOMOB. (DU3HUECKHE CBOWCTBA HEMETAJUIOB.
AJoTponusi HEeMETaUIOB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVUMUYECKUE CBOWCTBA BaXXHEHINMX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCIMHEHU).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue meramioB B [lepuogudyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. Oobiiue
¢usnueckue cpoiictBa MeTauoB. CIUlaBbl METAIIOB. DJIEKTPOXMMHUYECKUHU DS HampsHKeHUH
METaJIOB.

XUMHYECKUE CBOMCTBA BAXHEHIIMX METAUIOB (HATpPUM, Kaiuii, KaJlblMi, MarHuw,
ATIOMHUHUM, HIUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIHA.

O06mme cocoObI moTyYeHHst MeTaJUI0B. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCIIEPUMEHTAIbHBIE METO/bl M3YYEHMsS BEIIECTB W MX NPEBPAIICHUN: H3Yy4YECHHE
KOJUIEKIIMU «MeTauibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIICHHUE HSKCIEPUMEHTATbHBIX
3aja4, HaONIOJIeHWEe ¥  ONHCAaHUE JICMOHCTPALMOHHBIX M JAaOOPATOPHBIX  OMBITOB
(B3auMOJIeiCTBUE THUAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIOYeH, KauyeCTBEHHBIE
peaKIuu Ha KAaTHOHBI METAJLIIOB).

PacuérHble 3a/1auu.

Pacuétel maccel BemecTBa uiun 0o0bEMa ra3oB IO H3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pPEaKIMH, ECIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumuu B 06ecrieyeHuu SKOJIOTHYECKOM, SHEPreTHUYEeCKON U MUIIEeBON 0€30MacHOCTH,
pa3BuUTUU MeAuIUHBL. [loHSATHE O Hay4YHBIX METOJax TIO3HaHUS BEIIECTB M XHUMHUYECKHX
pEeaKIuu.

[IpeacraBnenuss 00 oOOUMX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO IOJy4YeHUs
BAKHEUILNX BELIECTB.

UenoBek B MHpE BEIIECTB M MaTEpHAIOB: BaXHEWIIHWE CTPOUTEIBHBIE MaTepHAaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaigbl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIIbHBIC yI0OPEHHS.

XuMHS U 370pOBbE YENOBEKA: IMpaBHJIa HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX IpEnaparos,
npaBuiia 0e30macHoOro HCIIOJTH30BaHUS MpenaparoB OBITOBOM XUMUU
B [TIOBCETHEBHOMN KU3HH.

MeXnpeAMETHBIE CBSI3H.

Peanuzarus MeXnpeaMeTHBIX CBA3€H MpU M3y4eHUU OOIIEel M HEOpraHU4eCKOW XMMHH B
11 xnacce ocyuiecTBiseTcs 4epe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHH,
TaK W MOHATHM, SBISIOUUXCS CUCTEMHBIMH JJIs1 OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO01ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: HAyUHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CHUHTE3, Kiaccu(UKaius, TMePUOJUIHOCTh, HAOIIO/IEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, SIBJICHHE.

®dusnka: marepus, dHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZ0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECCKUE BETUIHHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocHcTeMa, Ouocdepa, Makpo- ¥ MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAeMBbIe, TOTLTUBO, PECYPCHI.

TexHomorHs: XUMHYECKasi TPOMBIIIUIEHHOCTb, METaJUTYPTHUsl, IIPOU3BOJICTBO CTPOUTEIHHBIX
MaTepuaioB,  CEIbCKOXO3SMCTBEHHOE  IPOU3BOJCTBO, NUIEeBas  MPOMBILIUIEHHOCTD,




(I)apMaLIGBTI/I‘ICCKaSI IMPOMBINIJICHHOCTD, MMPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuraiosB, OJICKTPOHHAasA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

[DIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUKU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHUS OOYYarOIIMMUCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM st pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO/.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOAXOAOM B CTPYKTYPE JIHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TMpenMeTa «XUMHs» Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHS
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE:

OCO3HAHHME OOYYAIOIIMMHCS POCCHMCKON TIpa)KIaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIEICHHIO;

HaJM4he MOTHUBAIUU K 00YYECHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKICHHUN JTMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH NEATEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HaJIMYue TPABOCO3HAHMS HKOJIOIMUYECKON KyJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE TIAHBI.

JluyHOCTHBIE pe3yJbTaThl OCBOCHHS TMpeAMeTa «XUMHUS» JIOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HJ€aaMH POCCHICKOTO
IpaXAaHCKOro O00IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS,
CIIOCOOCTBYIOLIMMH IIPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCSl.

JIM4HOCTHBIE pe3yNbTAaThl OCBOCHMS NMpeAMETa «XHUMHUS» OTPakaoT cHOPMUPOBAHHOCTh
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaroIIMXCS IO pealu3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpakIaHCcKOro BOCHMTAHMSA:

OCO3HaHHA O0YYaIOUIMMUCS CBOMX KOHCTHUTYIL[MOHHBIX IIPAB U O00SI3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJIICHUS] O COLMAIBHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIbHOCTU IPU CO3/IaHUU YyUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3a/1a4, BHITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

CITOCOOHOCTH MOHMUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI IPYTUX
MIPY aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPMYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOMN
XUMUH;

YBaOXEHHUSI K TPOIECCY TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M T[I03HAaBATEIbHBIX MOTHBOB B TMIOJIYYEHHH U TOCIEIYIOIIEM aHalln3e
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHS;



CIIOCOOHOCTH  OIICHMBATh CHUTYallid, CBS3aHHBIE C XUMHUYECKUMH  SIBICHUSIMH,
U TPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYACh HAa MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJIEHHWE U TIOCTYNKH CBOMX TOBApHUIIEH C MO3UIUN
HPABCTBCHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUI ITHX MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

MOHWMAHUS IIEHHOCTEW 370pOBOr0 M 0O€30macHoro ooOpasza >KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofeHus mpaBui 0e30MacHOro0 OOpalieHHsl ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHON
YKU3HU U B TPYIOBOM IS TEIBHOCTH;

MOHMMAHUS [IEHHOCTH TMPaBWI WHIWBHIYATbHOTO M KOJJICKTUBHOTO 0€30I1acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJICICTBUNA W HENPHSTHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHHS aJIKOTOJIS,
HapKOTHUKOB, KYpEHHUS);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCJIEI0BATEIbCKONW JIeATEIbHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JCSATCILHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTUE B PEIICHUU MPAKTUUYECKUX 3a7ad COIHAIbHOMN
HAIPaBICHHOCTH (B paMKaX CBOETO KJIacca, MIKOJIbI);

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

YBa)XEHUS K TPYY, JTIOASIM TPyJla ¥ pe3yibTaTaM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIWBHIYaTbHOW TPACKTOPUH OOpa3oBaHUS,
Oynyuieil mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIeCTBa;

6) 9K0JIOrH4eCKOro BOCIIUTAHUS S

9KOJIOTHYECKH TIeJIECO00Pa3HOr0 OTHOIICHHS K MPUPOJIC, KAK NCTOYHHUKY CYIIECTBOBAHHUS
JKM3HHU Ha 3eMIIc;

MOHUMAHHUS TJI00ATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM, BIUSHUS IKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAaHUS HEOOXOUMOCTH UCTOIB30BAHUS JOCTHKCHUN XHUMHH ISl PEIICHUS BOIIPOCOB
paIoOHaIBLHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HETPHUATHS JCUCTBUN, TPUHOCSIINUX BpeA OKPYKAIOMIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE YKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPAILATh UX;

HAJIMYUSL PA3BUTOTO DKOJOTHYECKOTO MBIIIICHUS, IKOJIOTUYECKOW KYyIbTYpHI, OIbBITA
JESTSIIBHOCTH  DKOJIOTMYCCKOW  HAMPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HWMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UICOIOTHH XeMohoouw;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS

Cc()OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHWMAaHUS CHEMUPUKA XUMHHA KaK HayKd, OCO3HaHWS e€ ponu B (HOPMHPOBAHHH
paIoOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUH [[EJIOCTHOTO MPEICTABICHUS 00 OKpYKaIoIIeM
MHUpE KaK O €JIMHCTBE MPHPOJIBI M YEIIOBEKa, B TMO3HAHWW TPHPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHnr IpoOieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0CO0OW 3HAYUMOCTH XHMHHU IS COBPEMEHHOW IMBWIM3AIUHU: B €€
TYMaHUCTUYECKOW HAIPAaBIEHHOCTH M BAXKHOW PONM B CO3/aHUU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TIO0ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHUU  MEIUIIMHBI,
00eCreYeHN! YCIOBHI YCIIETHOTO TPY/Aa M SKOJIOTHUSCKA KOM(POPTHOM KH3HU KaXKIOTO WIeHA
00111eCTBA;



€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: TOHHMMAHHUS CYIIHOCTH METOJOB IO3HAHMS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTydaeMbIe 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHI OKPYXKAIOIIEro MUpa M HPOHCXOAIMX B HEM H3MEHEHHH,
YMEHHUS JienaTh 000OCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINUXCS JaHHBIX
C LEJBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIHHO MCIOJIb30BAaTh XUMUYECKHUE 3HAHUS JUIsl PEIICHHS TpoOiieM
B PCAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW 1O XUMHUM B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSMU;

WHTEpeCa K OCOOEHHOCTSM Tpylda B pPa3Iu4HbIX cdepax npodeccuoHaIbHON
JIeSATEeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeameTHble pe3yJbTaThl OCBOCHUSI Y4eOHOro mnpenMera «XuMHUs» Ha YpOBHE
cpemHero oomiero oopa3oBaHus BKIIOYAIOT:

3HaUYMMBIC i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKTUCITUTUINHAPHBIC
(MeXmpeIMeTHbIE) O0IIeHAYYHbIE TTOHSTHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHBIH (DaKT, MPHUHIIUII, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNEe, U3MEPEHUE, YKCIIEPUMEHT U JPYTHE);

YHUBEpCaJIbHbIE yueOHbIe JICUCTBUSA (mo3HaBaTebHEIE, KOMMYHUKaTUBHBIE,
perynsTuBHbIC), obecreunBaronye (GopMupoBaHUE (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYAIOMIMXCSI ~ HCIOJIb30BaTh  OCBOCHHBIE  MEXKIUCHMILIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MetanpeaMeTHble pe3yNbTaThl OTPaXKAIOT OBIAJACHUE YHHUBEPCAIbHBIMU Y4eOHBIMH
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMU JICUCTBUSMU.

OgBiaieHHe YHHBEPCAJbHBIMHM Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a30Bble JIOTHYeCKHeE AeCTBUS:

CaMOCTOSITENbHO (HOPMYIHpPOBaTh W AaKTyadU3UpPOBAaTh MPoOJIeMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpeNeNsATh LEeNU JACSITeNIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUM UX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

WCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUW MPUEMBI JIOTMUECKOTO MBILIUIEHUS — BBLACIATH
XapakTepHbIE TPU3HAKKM TIOHATHH M yCTaHaBIWMBAaTh WX B3aMMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MOHATUS JUIsI OObSICHEHUS OTJENbHBIX (DAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUU IS KITACCU(UKAIINK BEIIECTB M XUMHUECKUX PEAKIIHiA;

YCTaHaBIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3M MEXIY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE paCCyXIeHMs (MHIAYKTUBHBIE, JACAYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYyITUPOBATH
BBIBOJIBI U 3aKJTIOUEHUS;

MPUMEHSTh B TpOIlecce MO3HAHMSI, UCTIOIb3YeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIH, TTPe00Pa30BhIBATH MOJIETHHBIC MPECTABICHUS — XUMHYECKUI 3HaK (CUMBOJT) DJIEMEHTA,
xumMudeckas (opMyla, ypaBHEHHE XHUMHUYECKON pEakiuu — TpU pPEIIeHuHd Y4eOHBIX
MO3HABATENIPHBIX W TMPAKTHUYECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEIACTABICHUS
JUISL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUECKUX PEAKIIHil.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAyUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMii;



dopmynupoBaTh IENM M 3aJa4d  UCCIICAOBAHUS, WCIOIb30BaTh IIOCTaBICHHBIE U
CaMOCTOSITENIbHO c(OPMYJIMPOBAHHBIE BOIPOCHl B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYXKJICHUI;

BJIQJIETh HAaBBIKAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEICHHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IPUOOPETaTh OIBIT YUYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHHS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMu (HAY4YHO-TIOMYJIApHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
aHATU3UPOBaTh HMH(POPMAIMIO pPA3JIMYHBIX BHUIOB M (OPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynupoBaTh 3ampoCchl U TNPUMEHATh DPA3IUYHbIE METOJbl IPU IOUCKE U OTOOpE
uH(pOopMalii, HEOOXOAUMOH /1JIs BBIMOHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUIIA;

IpUOOpETaTh ONBIT UCHOJIb30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpepcTaBieHus nHpopManuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIOJIB30BaTh HAYYHBIM S3BIK B KAauyeCTBE CPEICTBA MpH paboTe ¢ XUMHYECKOU
uH(poOpMalliel: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nyecKue W MaTeMaTHYecKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aO0peBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISIIHOCTH.

OsiaieHHe YHMBePCAJIbHBIMA KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJaBaTh  BOMPOCHl IO  CYIIECTBY OOCyKJaeMod TemMbl B  XOJe JAMajora
W/WIN TUCKYCCUH, BBICKAa3bIBaTh HJCH, (OPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHHUSI IPEITIOKEHHOM 3a/1a4;

BBICTYNIaTh C MpPE3CHTallMel pe3ylbTaTOB MO3HABATEIBHOM JESATENbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUH XHMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYECKONW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTa U (dbopmynMpoBaTh BBIBOJIbI
[0 pe3yJbTaTaM TMpPOBEAEHHBIX HCCIEJOBAaHUM MyTEM COIJIACOBAaHUS NO3UIMK B XoJe
o0cyxJeHusI 1 0OMEeHa MHEHUSIMHU.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIbHOCTD,
onpezenss €€ UeNU U 3aJladl, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npe/ularaéMblii aropuT™M JIeHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PElIeHUs ¢ yYETOM MOTyYeHHUs] HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JESITEIbHOCTM Ha OCHOBE CcaMoaHalu3a M
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATbBI
10 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTpa)xKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOH COCTABJISIOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJBI, B (OPMUPOBAHUM MBILIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (PYHKIMOHANIBHOM TPaAMOTHOCTH, HEOOXOAUMOM [UIs pEeLICHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeliE;



BJIQ/ICHUE CHUCTEMOM XMMMUYECKHUX 3HAHHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarollne
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJb, MOJSpHas Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYIIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTMUYECKHHA P, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUYECKUX
BemecTB  A. M. byriepoBa, 3aKkOH COXpaHEHHMsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllU€ B OCHOBE ITOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIMUECKUE CBEIEHUS O CBOICTBaX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAaKTHYECKOM EATENBHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIME IOHATHS IIPH ONIMCAaHUM COCTaBa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHH HCIOIb30BaTh XMMHUYECKYIO CHUMBOJIMUKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (POPMYII OPraHUYECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKUX PEaKLMW, U3rOTABJINBATH MOJEIN MOJIEKYJ OpPraHMYECKHX BELLECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh MPUHAUIEKHOCTh U3YUEHHBIX OpPraHMYECKUX
BEIIECTB 110 WX COCTaBYy M CTPOCHHIO K OIpPENeNEHHOMY KIACCy/TPyNIe COeIUHEHHN
(YriaeBoJopozbl, KHUCIOpOJ M a30TCOJEpIXKAlllde  COCIMHEHMs, BBICOKOMOJIEKYISIpPHbIE
COEIMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
IPUBONUTH TPUBHAJbHBIE HA3BAaHUsS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, HPOINMUJIEH,
alleTUJICH, STHJICHTJIHMKONb, TIHLEPHUH, (eHOoN, (OpMalbAeTH, aleTalbIeru], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO3a, (PPYyKTO3a,
Kpaxmall, LeJUI0J103a, TJIUIUH);

c(OPMHPOBAHHOCTE YMEHMS OIpPEIENATh BHUIbl XUMHMUYECKOW CBSI3M B OpPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI HPUMEHSTHh IOJOXKEHUS TEOPUU CTPOCHMS OPraHHMYeCKUX
BeniecTB A. M. bytiiepoBa 111 00BsICHEHHS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapakTepu30BaTh COCTaB, CTPOEHHE, (U3HUECKHE U
XUMHUYECKHE CBOWCTBA TUIIHYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeTan, 2TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJIEHTJINKOIb, TIUIEpUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPAaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHUX pEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOYHUKH YIJIEBOJOPOIHOIO ChIPbS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEpPepadOTKU U MPaKTUUYECKOE MPUMEHEHHE
IPOAYKTOB EpepabOTKH;

c(OpMUPOBAHHOCTh YMEHHMM NPOBOJAUTH BBIYMCIEHUS [0 XHUMHUYECKUM YPaBHEHHSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
macce, 00BEMY, KOJMYECTBY OJTHOTO u3 HCXOJHBIX BEIIECTB
WIH IPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOW 3HaHW 00 OCHOBHBIX METOJaX HAy4YHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHMX SIBJICHUI
(HaOmrofieHHe, UW3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS UIs IPUHATHUS PELIEHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYaLlUsAX, CBSA3aHHbIX
C BEIIECTBaMHU U X MPUMEHEHUEM;



c(OPMHPOBAHHOCTh YMEHHI COOJIIOJaTh MpaBMIIa MOJIb30BAaHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBaHHEM, a TAK)KE MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallieHusT OPraHMYEeCKUX BEIECTB MPU HArpEeBaHHUH, MOJYYCHHE ATHICHA U WU3yYEHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIIECTB, JeHaTypanusi OeJIKOB Ipu
HArpeBaHUU, I[BETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKH O€30MaCHOCTH
npu oOpallleHUuu C BEIIeCTBAMU U JIAOOPATOPHBIM 00OPYIO0BaHHEM, MPEJCTABIATH PE3YIbTAaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aluCh YPaBHCHUN COOTBETCTBYIOIIUX PEAKIUN U
(dbopMynupOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI) HH(OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U ApYrux);

c(OPMHPOBAHHOCTh yMEHHUH COOJIOAaTh TpaBHJa SKOJIOTMYECKH LEIeco00pa3Horo
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOETO 3[0POBBS U
OKpYKarolllel NPUPOJHOM CpEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
ONpEIENEHHBIX OpPraHMYECKUX BELIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHiTe Ha
npuMepax CrnocoObl YMEHBIIICHUS] M TTPEAOTBPAICHUS X BPEIHOTO BO3ACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs OOY4YaIOIIMXCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHUE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUX OOYJAFOIIUXCS: YMEHHE UCIIOJIb30BATh PElbe(HO-TOUCTHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHUsT Kypca «OOmiass M HeopraHuyeckas XUMUS»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TPEJICTABICHUI: O XHUMHUYECKOM COCTaBJISIONICH EeCTEeCTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJIM XUMHH B IO3HAHWM SIBJICHHUH MNPUPOIbI, B (popMUpOBaHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
peuieHusT TPaKTUYECKHX 3a/lad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEGHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BIIQJICHUE CHCTEMOM XMMHWYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOIINE
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O0O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XHUMHUYECKas CBs3b (KOBAJICHTHAs, HWOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KPUCTAJUIMYECKass  pPEIIETKA, THUIbI XUMHYECKUX  PEAKIUW, PacTBOp, AJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKOW  peakIMM, XHUMHYECKOE€ paBHOBECHE); TEOPUHU H  3aKOHBI  (TeopHs
ANEKTPOJIUTUYECKON Aucconmanuy, nepuoanueckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS 3HEPTHH MPU XUMUYECKHUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXKalKe B OCHOBE IMOHMMAaHUS TPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
dakTonornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JACSITEIHHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHUU BBHISBIISATH XapaKTEPHBIE MPU3HAKU MOHATUH, YCTAaHABIMBATH
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IMPU OMHCAHUUA HEOPTaHUYECKHX
BEILECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHUN HCIIOJIH30BAaTh XUMHYECKYI0 CHMBOJHMKY MJII COCTABJICHHS
dbopMyn BEHIECTB W ypaBHEHUH XHUMUYECKUX PEAKIUH, CHUCTEMAaTHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TtpuBHajbHBbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HETaméHash M3BECTh, NUTHEBAs COAa, MUPUT U

Apyrue);



c(OpPMHPOBAHHOCTh YMEHUH ONPENEeNATh BaJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCIUHECHUM;

c(OpMHUPOBAHHOCTh YMEHUI YCTAHABIIUBATH NMPUHAICKHOCTh HEOPTraHUUYECKUX BEIIECTB
110 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh ~YMEHHUH  pPAaCKphIBaTh CMBICIT  MepHOAMYecKoro 3akoHa [Jl.
U. MenneneeBa © JEMOHCTPUPOBATH €ro CHCTEMAaTU3HMPYIOIIYIO, OOBSCHUTEIbHYIO U
IPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHUE AaTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos Ileproauueckoil cUCTEMbl XMMHUYECKHUX 3J€MEHTOB /Jl.
U. MenzeneeBa, MCHOJb3ys TOHATHS «S-, P-, O-37€KTPOHHBIC OPOUTAINY, «IHEPreTUUYCCKHUE
YPOBHHY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U UX
COeIMHEHUI 1o mepuojam u rpynnaMm lleproanmdeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB [l
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) O0IME XUMUYECKUE CBOMCTBA
HEOPraHWYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UUIUPOBATH XMMHUYECKHE PEAKIUU MO Pa3IU4HbIM
OpU3HakKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUIOBOMY 3G (EeKTy peaxiud,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 9JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalnu3aTropa);

c(OpMUPOBAHHOCTh YMEHUHN COCTAaBJISITh YPABHEHUS PEaKLUN Pa3IMYHBIX TUIIOB, MOJIHbIE
U COKpallEHHBbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUUTHIBAs yCIOBHS, MPU KOTOPBIX 3TH
peaKkIuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN TPOBOJIUTH PEAKIUH, MOATBEPKIAIONINE KAaueCTBEHHBIH
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATh OIBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX paCTBOPaX HEOPTAHMUECKUX BEIIECTB;

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

c(OpMHUPOBAHHOCTh YMEHUHN OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKIuu OT
pa3iaMyYHbBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [laTense);

c(OpPMHPOBAHHOCTh YMEHUI XapaKTeprU30BaTh XUMUUYECKHE MTPOLIECCHI, JIeKalllie B OCHOBE
IPOMBIIIJIEHHOTO TOJIYY€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
MpeJCTaBICHUH 00 OOIMX HAy4YHBIX MPUHIHUIAX W JKOJOTHYECKHX MpOoOJieMax XUMHUYECKOTO
IIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HWCHOJIB30BAHUEM TMOHSITHS
«MaccoBasi JI0Jsl BEILLECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH TIa30B MNPU XUMHYECKHX
peakIMax, Macchl BellecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEIECTBa, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MACCHI BEILECTB, IIPEBPAILCHUSA U COXPAHEHUS DHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh TPaBUiIa MOJTH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUU T[UJIAHUPOBATh M BBIMOJIHATh XUMHYECKHA SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIuy, peaklWd HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIEPUMEHTAIBHBIX



3a7au no Temam «Metamie» U «Hemeramibl») B COOTBETCTBHM C IMpaBUJIAMU TEXHUKH
06e30macHOCTH TP OOpAIICHUH C BEIIECTBAMH U JJa0OpaTOPHBIM 000PYy/I0BaHUEM, MPECTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hOpMe 3alucH ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHATM3UPOBATh XUMHUYECKYH HH(OpMAIIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYHMKAluM, WHTepHET U
JPYTHX);

c(OpMHUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWJIa HKOJOTMYECKU LEeIeco00pa3Horo
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKpY’KaroIlled MPUPOJIHON Cpelbl, OCO3HABATh ONACHOCTh BO3JIEHCTBHS HA JKUBBIE OpraHU3MBbI
OmpeeEHHBIX BEIIECTB, MOHUMAsi cMbIcT mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUIs OOYy4YarOMIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSi: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUISL CIIETIBIX M CITA00BUASAIIMX OOYJAIOIIUXCS: YMEHUE HCIIOJIb30BATh PENbe(hPHO-TOUCUHYIO
cucreMy o6o3HaueHuid JI. bpaitns ms 3anucu XuMudeckux Gopmy.



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 opranumdeckux BemiecTB. Ompenenarts BUAB XUMHYECKOU
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 OMHUCKHIBATH JAOOPATOPHbIE
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. A3oTconepskaniue opranHnyecKkue coeIuHeHus

4.1

AMUHEL
AMUHOKHUCIIOTHL. benku

3

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-HAyYHbIE  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

6

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
OKHCIIUTENBHO- JEATEIbHOCTh; INPUHHMATh AKTHMBHOE Yy4YacTHE B




IpyNIOBON Y4eOHOW AEATEIbHOCTH

PackpbIBaTh CMbICT U3y4aeMbIX HOHATHH (BBIIECIATh UX XapaKTepHbIE
IIPU3HAKKW) U HPUMEHSTh 3TU IOHATUS IPU OINUCAHUM COCTaBa U
CTPOEHUS BELIECTB, JUIsl OOBSICHEHUS OTAEIbHBIX (AKTOB U SBJICHUM.
OOBsicHATH O0OIIME 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOMCTB
HEMETAJJIOB U UX COEAMHEHUU C Y4ETOM CTPOCHMSI HX aTOMOB U
nosnoxkeHus B llepuoanyeckon cucreMe XMMUYECKHUX 3JIEMEHTOB /Jl.
W. MenpeneeBa. XapakTepru3oBaTh (OMUCHIBATh) 00LIME XUMUYECKHE
CBOMCTBa HEMETAJUIOB, MX Ba)KHEHUIIMX COEAMHEHUH, MOATBEpKIas
9TO  ONMCaHUE  INPUMEPAMH  YPaBHEHHH  COOTBETCTBYIOLIUX
XUMHUYECKHUX peakluMid. XapakTepu30BaTh BIMSIHUE HEMETAJJIOB U UX
COCIUHEHUII HA JXUBbIE OpPraHU3MBbI; OIIMCBHIBATH IPUMECHEHHE B
pa3IMYHBIX O0JIACTAX MPAKTUYECKOH JIEATEJIbHOCTH YEJIOBEKA.
[lonTBepknaTe  CyIIECTBOBAHUE TI'E€HETUYECKOW CBA3H  MEXIY
HEOpraHWMYECKMMH  BEUIECTBAMU €  TIOMOIIbIO  YpPaBHEHMH
COOTBETCTBYIOIIUX XMMHMUYECKHUX peakiuil. PackpblBaTh CyIIHOCTH
OKHCIIUTEITbHOBOCCTAHOBUTEIIBHBIX peakuuii MOCPEACTBOM
COCTaBJIEHHUS] JJIEKTPOHHOro OanaHca 3TuUX peakuui. I[IpoBoanuTh
peakuuy, IOATBEPKIAIIINE XAPAKTEPHbIE CBOWCTBA H3y4aeMBbIX
BELIECTB, PACIIO3HABATh ONBITHBIM ITYTEM aHMOHBI, IPUCYTCTBYIOIINE
B BOJIHBIX pacTBopax. Mcronp30BaTh €CTECTBEHHO-HAYYHBIE METO/BI
MO3HAHUsl — TPOBEJCHUE, HAOJIOJICHUE W OINMCAaHHE XMMUYECKOTO
SKCTIEpUMEHTa (JEMOHCTpPAIlMOHHBIE W JIa0OPAaTOPHBIE  OIIBITHI,
npakTuyeckue pabotel). IlpenctaBnaTh pe3ynbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alucHu ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii M JenaTh BBIBOJABI Ha MX OcHOBe. CienoBaTh IpaBHIIaM

I10JIb30BaHUS XUMHAYECKON MOCy 101 51 1a00pPaTOPHBIM
obopynoBanueM. IIpoBOIUTH  BBIYMCIEHUS 1O  YPaBHEHUSIM
XUMUYECKHX  peakuuid.  CamMOCTOATENBHO  IUIAHUPOBATH U

OCYLIECTBJIATH CBOK IIO3HABATEIBHYIO JACATEIBHOCTh, IPUHUMATh
AKTUBHOE Y4acTHe B TPYNIOBON y4eOHO e TeNbHOCTH

2.2 | Hemeramibl 9
2.3 | CBs13p HEOPraHMYECKUX 2
U OpraHHUYECKUX
BEIIIECTB
Wroro no pazpeny 17

Paznen 3. XumMud 4 JKN3HL




3.1

XUMUS U )KU3Hb 4

PackppiBaTh posib XMMUHU B PELIEHUM SHEPTETUYECKUX, CHIPbEBBIX U
9KOJIOTUYECKUX MpoOJIeM 4YeJIOBEYECTBA, OIUCHIBATH OCHOBHbBIE
HalpaBJIEHUs Ppa3BUTHS XMMMUYECKOHM HAyKd U  TEXHOJOTHUH.
[IpumensaTs mnpaBuia Oe3omacHOro oOpalleHHs C  BEleCTBAMU,
HCIOJIb3YEMBIMU B IIOBCEIHEBHOH JKM3HM, IpaBUjIa IOBEACHMS B
nesax cOepeXeHus 370pOBbsS M OKPYKAIOLIEH MPUPOTHON Cpeabl;
[IOHUMAaTh Bpel (ONAcHOCTb) BO3JEHCTBUS Ha JKHUBBIE OPraHU3MBbI
ONpeCNIeHHBIX BelecTB cMblca nokaszarens [IJIK, moscHaTe Ha
MpUMEpax CIOCOObl YMEHBUICHUS M MPEIOTBPALICHUS UX BPEIHOTO
BO3JEHCTBUA.  AHaIM3UpoBaTb M KPUTUYECKH  OLICHMBAThH
MHPOPMAIIHMIO, CBSI3aHHYI0 C XWMHYECKHMH TIPOLECCaMH M HX
BIMSHUEM Ha COCTOSHUE OKpyXKaroumei cpeasl. lcnonb3oBarhb
[IOJIyY€HHbIE 3HAHMS M MPEACTaBICHUS O cdepax AeATeIbHOCTH,
CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMHU TEXHOJIOTMSIMH, KaK OCHOBY
JUIE OpUEHTAallMM B BBIOOpE cBoel Oyaymiel mpodeccrnoHaTIbHON
nestenabHOCTH. [IpuHHMMaTh ywyacTue B OOCYXXKIEHMM MpoOieM
XUMHYECKOM U DKOJIOTMYECKON HAalpaBJIEHHOCTH, BBICKa3bIBaTh
COOCTBEHHYIO TO3MIHMIO MO MpoOsieMe U Mpejlaratb BO3MOXKHBIE
IIyTU €€ pelIeHUs

Wroro no pazpeny 4

OBILIEE KOJIMYECTBO 34 2
YACOB I10 ITPOTPAMME

10 KJIACC

ITOYPOYHOE IIVTAHUPOBAHHUE

No

/1

Tema ypoka

KonunuecTBo yacoB Hara JlomamHee 3ananue
U3YYCHUS

Bcero

Kontponsusle | IlpakTuueckue 10A
paboThI paboThI

ONEKTPOHHBIE
uudpoBbIe
o0Opa3oBaTenbHbIC

pecypch

[IpeameT opraHMYecKOl XUMHH, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHUE

N3yuuts § 1

Teopust cTpoeHUST OPTaHUIECKUX COCTUHECHHMA
A. M. bytnepoBa, €€ OCHOBHbBIE MTOJIOKEHUS

N3yunts § 2




[IpencraBnenue o knaccudurkanum
oprannyeckux BemecTB. Homenknarypa
(cuctemaTtnyueckasi) ¥ TpUBHAIbHBIC HA3BAHUS
OpPraHMYeCKHX BEIIECTB

N3yunts 3anucu B
TeTpagu

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUYECKHI N3yuuts § 3 1o
psn pasznena
«Dusnyeckue u
XUMHUYECKHE
CBOMCTBA aJIKAHOB
5 MertaH u 3TaH — NPOCTEUIIINE MPEACTABUTEIH Wzyuuts § 3 1o
AJIKaHOB KOHIIA
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA N3yuuts § 4.
7 DTUIICH U TIPOMMIICH — MPOCTEHIINe N3yunts 3anucu B
MPEJICTABUTENN ATKEHOB TeTpaau
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue W3yuuts 3anucu B
ATUJIEHA U U3yYEHHUE €r0 CBONCTBY TeTpaau
9 Anxanuensl. byraguen-1,3 u meTunOyraauen- N3yuuTs § 5.
1,3. [lony4yeHne CHHTETUUECKOTO KayuyKa U
PE3UHBI
10 | ANKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, N3yuurts § 6.
TOMOJIOTMUECKUH Psil. ALIETHIIEH —
MPOCTEUIINN MPEICTABUTEIb ATKUHOB
11 | BeruucnieHus no ypaBHEHUIO XUMHUYECKOM N3yuuts 3anucu B
peakuuu TeTpaau
12 | Apensl: 6eH301 U TOIYOJ. TOKCHYHOCTh N3yuurs § 7.
apeHoB
13 | I'eneTnueckas cBs3b YII€BOJOPOIOB, W3yuuts 3anucu B
NPUHAUISKANINX K Pa3IMYHBIM KJlaccam TeTpaau
14 | IIpupoaHBIE HCTOYHUKH YTIEBOJOPO/IOB: N3yuurs § 8.
IPUPOJIHBIN ra3 U MOMyTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOJYKTHI €€ epepaboTKu
15 | [IpupoaHbIe HCTOUYHUKH YTIEBOJOPO/IOB: N3yuurs § 9.

IPUPOJIHBIN ra3 U NONMYyTHHIE HEPTSIHBIE Ta3bl,




He(Th U MPOJYKTHI €€ epepaboTKu

16 | KontpospHas paboTa mo pasaeny He 3anmano
«YTIIEBOIOPOABD)

17 | [IpenenbHBIC OJHOATOMHBIE CITUPTHI: METAHOI N3yuuts § 11.

1 3TaHoj. BogopoiHas cBs3b

18 | MHoOroaroMHbI€ CIIUPTHI: ATUICHTIUKOIb 1 N3yuuts § 12.
TIIMIEPUH

19 | deHo: cTpOCHUE MOJICKYJIbI, (PU3UYCCKHE U Nzyunts § 13.
XUMHYECKHE CBOICTBA, IPUMEHEHHE

20 | Anpnmerunabl: popMaNbICTHI U alleTATbICT U], NzyuuTts § 14.
AneroH

21 | OgHOOCHOBHBIE Tpe/IETbHBIE KAPOOHOBEIE N3yuuts § 15.
KHUCJIOTHI: MypaBbHHAs M YKCYCHAs

22 | IlpakTrueckas padora Ne 2. «CBoiicTBa W3yuuts 3anucu B
pacTBopa YKCYCHOU KHCIIOTBI» TeTpaau

23 | CreapuHOBas ¥ OJICMHOBAs KMCIIOTHI, KaK W3yunTh 3ammcu B
MPEJICTABUTENN BBICIINX KaPOOHOBBIX KHCIOT TeTpaau

24 | Mbina Kak CoJIM BBICHIMX KapOOHOBBIX KHCIIOT, W3yunTh 3ammcu B
UX MooIlee JieiicTBHe TeTpaau

25 | CroxxHbIe 2QHPBI KaK TPOU3BOIHBIC N3yuuts § 16 no
KapOOHOBBIX KUCIIOT. 'UAPOIN3 CIOKHBIX paznena «Kupsl, ux
a¢hupoB CTPOCHHE U

CBOVCTBaY.

26 | XKupsl: ruaponmn3, IpuMeHEeHHe, N3yuuts § 16 no
Ouosoruveckas poJib KHUpPOB KOHIIA.

27 | YrneBobl: cOCTaB, Kiaccuukarus. N3yuuts § 17 no
Baxxsneiimme npeactaBuTenu: TIIIOK03a, paszena
bpykTO3a, caxaposa «[Tonucaxapupn»

28 | Kpaxman u nieiniroio3a Kak mpupoIHbIe Wzyauts § 17 no
MOJTUMEPHI KOHIIA.

29 | KonTponpHas paboTa 1o pazuery He 3anmaHo.

«Kucnopoaconepxaiine opraHuuecKue
coenmHeHus» | Beepoccuiickast mpoBepovHas




paborta
30 | OOmas xapakTepUCTHKA a30TOCOICPIKAIINX 1 He 3anano.
OpraHM4YecKuX coeauHeHult / Beepoccuiickas
npoBepoyHas paboTa
31 | AMUHBL: METHJIAMHH U aHWINH 1 N3yuuTts § 18.
31 | AMUHOKHCIOTHI KaK aM(pOTEPHBIC 1 N3yuuts § 19
OpPraHUYeCcKUe COSTUHEHUS, UX
ouonoruueckoe 3Hayenue. [lentuapl. benku
KaK MPUPOIHBIE BHICOKOMOJICKYJIISIPHBIC
COEJIMHEHUS
33 | OcHOBHBIE TOHATHS XUMUHU 1 WzyuuTs § 22.
BBICOKOMOJICKYJISIPHBIX CO€TMHEHUI
34 | OcHOBHBIE METOJIBI CHHTE3A 1 Wzyuuts § 23.
BBICOKOMOJICKYJISIPHBIX COCTMHECHUH.
[TnacTmacchl, Kaydyku, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 3 2
I[TPOTPAMME
11 KJIACC
Ne Tema ypoka KomnuectBo wacos [ara JomamHee 3ananue DNeKTPOHHBIE
n/n U3Y4YCHHUSI ¢ poBbIe
Bcero | Konrponshbie | [Ipaktnueckue 11A oOpasoBarenbHbIe
paboThI paboThI pecypcsl
1 XUMUYECKUH 371IeMEHT. ATOM. DJIEKTPOHHAS 1 N3yuurs § 1.
KOH(UTYpaIysi aTOMOB
2 Ilepnoanueckuii 3axoH u Ilepunonnueckas 1 NzyuuTs § 3.
crcTeMa XUMHUYECKUX drieMeHToB []. 1.
MeHeneeBa, UX CBS3b C COBPEMEHHOM
TEOpHel CTPOCHHUSI aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB 1 N3yuuts § 2.

XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CHCTEMBI




xumuueckux ayemenToB JI.1. MeHnieneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUUECKast CBsI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHusl KOBAaJIEHTHOMN
cBs13u. BonopoaHas cBsi3b

N3yuurs § 5, 7.

BaneHTHOCTB. DIEeKTPOOTPUIIATEILHOCTD.
CreneHn okucieHnus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

N3yunth 3anmcu B
TETpaau

ITonsaTue o nucnepcHbIXx cucreMax. MicTunHble
Y KOJUIOUJHBIE pacTBOPBL. MaccoBas 10JIs
BEIIECTBA B pacTBOpPE

N3yuuts § 9.

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYeCKUX COeAUHEHUN. [ eneTnyeckas
CBSA3b HEOPraHUYECKHUX BELIECTB, PA3ITMYHBIX
KJIaCCOB

N3yunTts 3anucu B
TeTpaau.

Knaccugukaius XuMHUecKuX peakiuui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MACChI BEILECTB; 3aKOH
COXpaHEHUs U NIPEBPAILECHNS SHEPTUU IIPU
XUMHUYECKHUX PEaKLUIX

N3yuurs § 10.

Ckopoctb peakiuu. O6paTuMble peaKiuy.
XHUMHYECKOE PABHOBECHE

Wzyauts § 11, 12.

10

[IpakTnueckas padorta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HAa CKOPOCTh
XUMHUYECKON PEAKIIUN»

N3yunTts 3anucu B
TeTpaau

11

Dnektponutnueckas auccounanus. [lonsarue o
BOJI0OpoAHOM moka3zarese (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHWYECKUX U HEOPTAaHUYECKUX BEIICCTB

N3yuurs § 13.

12

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
ITonsATHE 00 27MEeKTPOIN3E paclIaBoB U
pacTBOPOB COJIEH

NzyunTts § 14.




13 | KonTposbHas paboTa 1o pasaeny He 3anano
«Teopernueckrie OCHOBBI XUMUM»

14 | Metansl, ux nosoxxenue B Ilepuonnueckoit NzyuuTts § 16
CUCTEME XUMHUYECKUX 31eMeHToB /1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. OOmue hu3ndecKkrue CBOMCTBa
METAJIJIOB

15 | CnnaBsl MeTauIOB. DIEKTPOXUMUYECKUHN P N3yuuts 3anucu B
HaIpsHKEHUN METaJUIOB TeTpaau

16 | Xumuueckue CBONCTBA BAXKHEUIITNX METAIJIOB N3yuuts 3anucu B
(HaTpuii, KU, KaJIbIIWA, MarHuu, TeTpagu
ATFOMUHHNA) U UX COCTUHEHUN

17 | Xumuueckue CBOMCTBA XpOMa, MEIU U UX N3yuuts 3anucu B
COEIMHEHUN TETpagu

18 | Xumuueckue CBONCTBA LIMHKA, JKeJe3a U UX N3yuuts 3anucu B
COCTMHEHUN TeTpagu

19 | IIpaxkTnueckas padora Ne 2. «Pemenue N3yuuts 3anucu B
AKCIIEPUMEHTAJIbHBIX 33a4 110 TEME TeTpagu
«MeTamsb»»

20 | Hemeramsl, ux mosioxkenue B [lepuoamaeckoit Nayaurs § 17
CHUCTEME XMMHUYECKUX demeHToB 1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21 | dusnyeckue CBOMCTBAa HEMETAIIOB. N3yuuts 3anucu B
AnnoTponus HeMeTauIoB (Ha mpuMepe TeTpagu
KHCIIOpoJia, cephl, hocdopa u yrieposa)

22 | XuMu4ecKrue CBOWCTBA TAJIOTEHOB, CEPBI U HX N3yunTs 3anucu B
COEIMHEHUN TETPaau

23 | XuMudeckue CBOWCTBA a30Ta, (pocdopa n ux N3yuanTh 3anmcu B
COEIMHEHUN TETPaau

24 | XuMudecKkne CBOWCTBA YIiiepoia, KpeMHUS H N3yunTs 3anucu B
UX COEAMHEHUN TETpaau

25 | IlpumeHeHue BaKHEMITNX HEMETAIJIOB U X N3yuuts 3anucu B

COEeIUHEHUN

TETpaIn




26 | O0oOmeHue 1 cucTeMaTH3alMs 3HaHUH 110 1 W3yunTh 3anmcu B
teMe «Hemeramnely. Berunciaenus no TeTpaau
YpaBHEHHSIM XUMHYECKHX PEaKLIUi 1
TEPMOXUMHUYECKHE PACUEThI
27 | Ilpaktuueckas padota Ne 3. «Pemenue 1 N3yuuts 3anucu B
SKCIIEPUMEHTAJIbHBIX 33a4 10 TeMe TeTpaau
«Hemerauibm
28 | KonTpoapHas pabora o remam «MeTauibh» | 1 He 3amano
«Hemeraiutb»
29 | Heopranmveckue U OpraHUIECKHUE KHUCIOTHI. 1 N3yuurts § 18, 19.
Heopranmueckue u opraHn4eckue OCHOBAHUS
30 | AmdoTepHBIC HEOPraHUYECKHUE U 1 N3yuuts 3anucu B
opraHuveckue coenuHeHus. ['eneTrnueckas TETpaan
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
31 | Ponb xumuu B 00€CTIEYEHNH SKOIOTHYECKOH, 1 N3yuuts 3anucu B
HHEPreTUYeCcKOi U MUIEeBOH 6e30MacHOCTH, TeTpaau
Pa3BUTHH MEJIUIIUHBI
32 | IlpencraBienust 06 0OLIMX HAYYHBIX 1 N3yuuts 3anucu B
MPUHITUIAX TIPOMBIIUIEHHOTO TIOTYYEeHUS TETpaan
BaXKHEHIINX BEIECTB
33 | YenoBek B MHpE BEIIECTB U MAaTEPHUAJIOB 1 N3yuuth 3amnucu B
TeTpaau

34 | XuMus ¥ 310pOBBE YEITOBEKA 1 N3yunts 3anucu B
TeTpaau

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

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

1

TeOpeTI/IHCCKI/IC OCHOBBI OpFaHH‘ICCKOﬁ XUMHHU

11

ChopMupoBaHHOCTH  MPEACTABICHUH O  XUMHYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAy4YHOM KapTHHBI MHUpPa, POJIM XUMUU B IIO3HAHUU SIBJICHUU
OpUPOABI, B (OPMUPOBAHWU MBIIUICHHS H KYJIbTYPHl JIHYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAWMOM il pEelIeHUs MPAKTUYECKUX
3aa4 M JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3JI0OPOBBIO U
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, yriepoJHbIii CKeseT, (pyHKIMOHAIbHAS TpyIIa, paJuKal,
U30MEpUsl, HM30MEphl, TOMOJOTMYECKHH psAJl, TOMOJIOTH, YIJIEBOIOPOAIDI,
KHUCIOPOA- M  a30TCOJAEp)KALIMe COEJUHEHUs, OHOJOIMYECKH AaKTHBHBIE
BellecTBa (YIrJIeBO/bI, )KUPHBI, OEJIKH), MOHOMED, IOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI); TEOPUH U 3aKOHBI (TEOpUsT XUMUYECKOTO
CTpoeHMsl opraHuuyeckux BemectB A.M. bytiepoBa), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH $3bIK XHUMHUHM, (PAKTOJOTMUECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, TOJNYYEHWH W  OE30IaCHOM  HCIOJB30BAHWM  BAKHEHUIIMX
HEOPraHMYECKUX W OPraHMYeCKHUX BEIIECTB B OBITY M INPaKTHYECKOH
JIeSITEJIbHOCTH YEJIOBEKa

1.3

ChopmMupoBaHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPHU3HAKA TOHATHUH,
YCTaHABIIMBATh MX B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIINUE IOHSATHUS
IIPY OMUCAHHUH COCTaBa, CTPOCHUS U MPEBpaIlleHU OPraHMYECKUX COSAMHEHUN

1.4

c(OPMHPOBAHHOCTh YMEHHUH HCIIOIB30BaTh XUMHYECKYIO CHUMBOJHKY JUIS
COCTABJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
(GbopMysl OpraHMYECKHX BELIECTB W YpPAaBHEHUH XUMHUYECKHUX pEaKIui,
M3TOTaBIUBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEILIECTB I WILIOCTPALUU
MX XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHHUS

1.5

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

1.5

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

1.6

ChopMupOBaHHOCTb YMEHHSI TPUMEHSTH: IOJOKEHUS TEOPUHU CTPOCHMS
oprannueckux BemiectB A.M. byrnepoBa st 0OBSICHEHMS 3aBUCHMOCTH
CBOMCTB BEIECTB OT MX COCTaBa U CTPOCHHUs; 3aKOH COXPAaHEHHsS MAaCChl
BELICCTB

YFHCBOI[OPO,Z[BI. KI/IC.HOpOI[CO,Z[Cp)KaH_IHe H a30TCOACPIKAIUC OPTaHUYICCKHUEC CO-
CANHCHNA. BBICOKOMOJ'ICKyanpHBIe COCAMHCHU S

2.1

CdopmupoBaHHOCT, YMEHUW MPUBOAWTH TPUBHAIBHBIC HA3BAHUS OT/EIHHBIX
OPTraHWYECKUX BEMIECTB (ITWJICH, NPOIMUJIEH, alleTWICH, STUJICHTJIUKOJIb,
ruuepuH, (eHon, GopManbAeTua, aneTalbIern/l, MypaBbHHAs KHUCIOTA,
YKCYCHasi KHCJIOTa, OJICMHOBAas KHUCJIOTa, CTEApUHOBAs KHCJIOTa, TJIFOKO3a,
(bpyKTO3a, KpaxMaJ, IeJUTIJI03a, TTUIIH)




2.2

ChopMUPOBAaHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3UIECKUE
U XUMHUYCCKHC CBOﬁCTBa THUITNYHBIX HpeﬂCTaBI/ITCHef/’I pa3JII/IqHBIX KJI1aCCOB
OpraHUYeCKHX BellecTB (MeTaH, OTaH, OSTWIIEH, MPOIKMIEH, alCTHUJICH,
OyraaueH-1,3, meTmiiOyraauen-1,3, 6€H30J1, METaHOJ, ITAHOJ, STUICHIJIMKOIIb,
TIIMIEpUH, EHOI, alleTalbIeIH/I, MypaBbHHAS U YKCYCHAst KUCIIOTHI, TITFOKO03a,
KpaxMaJl, IeJUTI0JI03a, aMHHOYKCYCHasl KHCIIOTA)

2.3

ChopmupoBaHHOCTh YMEHUS WUIIOCTPUPOBATH T'€HETUYECKYIO CBSA3b MEXIY
TUMAYHBIMU TIPEJCTABUTENSIMU PA3JIUYHBIX KJIACCOB OPraHUYECKHX BEIECTB
YPaBHEHUSIMH COOTBETCTBYIOLIUX XUMHUYECKUX PEaKLUUN C HCIOJIb30BAHUEM

CTPYKTYPHBIX (OpPMYII

2.4

ChopMupOBaHHOCTh YMEHHUSI XapaKTEPH30BaTh MCTOYHUKHU YTIICBOJOPOIHOTO
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 SIBJICHHH (HAOIOJIeHUE, MU3MEPEHUEe, DKCIEPUMEHT,
MOJICIUPOBAHKE), HCIOJIB30BaTh CHUCTEMHBIC XHMHUYECKHUE 3HAHUA JJIA
MPUHATHST PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBSI3aHHBIX C
BEILIECTBAMH M MX IPUMEHEHUEM

3.2

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

3.3

ChopMupOBaHHOCTh yMEHUH IUIAHUPOBAaTh U BBIMNOJHATH XMMUYECKUH
SKCIIEPUMEHT (IIPEBPALCHUS] OpPraHMYECKHUX BEIIECTB IpU HarpeBaHuH,
[IOJIyYEHUE DSTUJIEHA W M3YYEHUE €ro CBOMCTB, KauyeCTBEHHBIC pEAKIUU
OpraHMYECKUX BEUIECTB, JI€HATypalusi OCJIKOB NpU HAarpeBaHWUHU, LIBETHBIE
peakiuu OeJIKOB) B COOTBETCTBUHU C MPABUJIAMU TE€XHUKU O€30MACHOCTHU IPH
OOpalIeHnn ¢ BEIECTBAMU M JIA0OPATOPHBIM OOOPYAOBAaHUEM; 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 BELIECTBA WU MPOIYKTa
peakuuu Mo HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU MPOIYKTOB PEaKIIH)

3.5

ChopMupOBaHHOCTb YMEHHMH KPUTHYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
nH(pOpPMALIHIO, TOIY4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeICTBAa MacCOBOM
uHpopmanuu, cetb IHTEpHET U JpyTrue)

3.6

CdhopMupoBaHHOCTb ~ YMEHMH  cOOMIOAAaTh  MpaBWJa  HKOJOTHMUYECKH
1[e71eco00pa3HOro MOBEAEHUS B OBITY U TPYIOBOW JEATEIBHOCTH B IEINAX
COXPAHEHHMsI CBOETO 310POBbSI U OKPYXKAIOIIEH MPUPOJHON Cpeibl, OCO3HABATh
OIACHOCTb BO3/IEHCTBUS HA >KUBBIE OPTaHU3MBI ONPEACIEHHBIX OPIraHUUECKUX
BellecTB, MOHUMas cMbica nokazarens I[IJIK (mpenenbHO pomyctumMoit
KOHIIGHTPALMU), TOSICHATh Ha MpHMepax CHocoObl YMEHBIIEHHS W Tpea-
OTBpAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa

11 KJIACC

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 XUMUYECKUX peakiuidi (OKUCIUTEIhHO-BOCCTAHOBUTENBHBIE, 9K30- U
SHIOTEPMHUECKUE, PEAKIMH WOHHOTO OOMEHAa), pacTBOp, JIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS JIUCCOLMAIIS, OKHCIINTENb,
BOCCTaHOBUTEJb, CKOPOCTh XMUMHYECKON pEaKIMH, XMMHUYECKOE pPaBHOBECHE),
TEOPUU W 3aKOHBI (TEOPHs AIEKTPOJIUTHICCKON Juccoruaiuu, [lepuonnueckuii
3akon JI.W. MenneneeBa, 3aKOH COXpPaHEHHsS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (DAKTOJOTHYECKHE CBEIECHUS O CBOMCTBax,
COCTaBe, TONYyYCHHMH W  OE30IaCHOM  HCIONb30BAaHMM  BaKHEUIIHX
HEOPraHMYECKUX BEHIECTB B OBITY M MPAKTUYECKON JIEATEIILHOCTH YeIOBEKa

1.2

ChopMHpOBaHHOCTh ~ yMEHUH  BBISIBISATH  XapaKTEpHblE IpPU3HAKU U
B3aUMOCBSA3b H3YYEHHBIX IMOHATHM, IMPUMEHATH COOTBETCTBYIOLIUE ITOHATUSA
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 METOJIJaMU HAYYHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
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 (KOB&HCHTH&H, HOHHAas, MCTAIIN4YCCKasd, BO,Z[OpOI[HaFI) 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

ChopMupOBaHHOCTh YMEHHUS KJIACCU(PUIMPOBATE XUMHUECKUE PEAKIMH IO
pa3IMYHBIM IpU3HAKaM (YHUCIY U COCTaBy pearupyroliux BELIECTB, TEIJIOBOMY
3pdexTy  peakuuHM, U3MEHEHHI0  CTeleHEeH  OKHCICHHMS  SJEMEHTOB,
00paTUMOCTH peakliii, YJacTHIO KaTajlu3aTopa)

1.7

ChopMupOBaHHOCTb YMEHHMH COCTABIIATH YPAaBHEHUS 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 BEILECTB, PAclO3HABATH
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

ChopMupoOBaHHOCTh YMEHHMI OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaxkiuu oT pa3IMYHbIX GaKTOPOB

1.11

ChopMUPOBAaHHOCTh YMEHHUH OOBSCHATH XapakTep CMEIICHHS XUMHYECKOTO
pPaBHOBECHS B 3aBHCHMOCTH OT BHENIHETO0 BO3ACHCTBUS  (IIPHUHIHIT
Jle laTenne)

OO6m1ast 1 HEOPraHMYECKask XUMUS

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 XMMHUYECKHX 3JIEMEHTOB M UX COEJUHEHUH IO IIepruoiaM U
rpynnaM Ilepuonnueckoi cucteMsl XUMUYECKUX d1eMeHToB [[.1. Menneneesa

2.3

ChopMHUpOBAaHHOCTP ~ YMEHHMM  XapaKTepw3oBaTh  (OMHUCHIBaTh)  oOmIHe
XUMHUYECKHE CBOWCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX 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 OIpeNeIEHHOMY Kiaccy (Tpymnie)
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,
cucremarnyeckytro HomeHkiaarypy (IUPAC) wu tpuBManbHble Ha3BaHUsA
OTJENbHBIX HEOPraHMYECKUX BeELIECTB (yrapHblid ras, YIJIEKUCIBIA Ta3,
aMMMaK, ramé€Has W3BECTb, HErami€Has W3BECTb, NNTbEBas COJA, IUPUT U

Jipyrue)

2.6

ChopmupoBaHHOCTE ~ YMEHUH  XapakTepu3oBaTh  (OMUCHIBaTH)  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 yYMEHHUH IUIAHUPOBAaTh U BBINOJHATH XMUMHYECKHM
SKCIIEPUMEHT (pa3joXKEeHHE MEePOKCHAA BOJOpPOJAa B NPUCYTCTBUU KaTallu-
3aT0pa, ONPEIEIIEHUE CPEbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBLHOTO
WH/IWKATOpA, BIUSHUE pPAa3JIMYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakIMy, peakly HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKLUUU 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 Ja0OpaTOPHBIM 000pYIOBaHHUEM; 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
MocyAol U abopaTOpHBIM O0OpPYIOBAaHUEM, a TaKXKe MpaBuiIa OOpaIIeHHs 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 KHUCJIOTHhI, aMMHaAKa, a
TaKXC C(I)OpMI/IpOBaHHOCTB HpCIICTaBJ'ICHI/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 XUMHH B MO3HAHUU SIBJICHUHN MpU-
poabl, B (QOPMHUpPOBAHWM MBINIIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(YHKITMOHATFHOW TPaMOTHOCTH, HEOOXOIUMOU /Il pelleHus MPAKTUYECKUX
3ala4 M HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUIEHHS] K CBOEMY 3J0POBbIO U
MIPUPOIHOM Cpese




3.2 ChopMHUpPOBAaHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
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 TPYIOBO# JEATEIBHOCTH B IENAX CO-
XPpaHCHHUSI CBOCTO 3/I0POBbSI M OKPYIKAFOIIEH MPUPOTHOM CPE/Ibl

3.4 Oco3HaBaTh ONACHOCTh BO3JEHCTBHUS HA JKUBBIE OpPraHU3Mbl ONPEIECIEHHBIX
BelecTB, MOHUMast cMbic nokazatens [1JIK, mosicHaTh Ha mpuMepax CrocoObI
YMEHBIIEHUS W MPEJOTBPALLEHUS UX BPEJHOTO BO3JCHCTBUS HA OpPraHU3M
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
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O00BEMY OIHOTO W3
Y4acTBYIOUIMX B pEaKlMU BEIIECTB, TEIJIOBOro 3¢ ¢ekra peakuuu Ha OCHOBE
3aKOHOB COXPAHEHHUs MAcChl BEUIECTB, IPEBPALLIEHUS U COXPAaHEHUS SHEPTUU

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIECMECHT 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. XuUMHUECKas
CBSI3b B OPraHUYECKUX COCAUHEHMSIX — OJAUHAPHBIE U KpaTHbIE CBs3U. lIpeacrasienue o
KJ1acCU()MKAIMU OPTaHUYECKHUX BEIIECTB

13

Homenknarypa opraHM4ecKuX COeIMHEHUN (crucTeMaTH4ecKas) U TPUBUAIbHBIC Ha3BaHUs
BOKHEHIIMX MPEACTABUTENICH KJIACCOB 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), HAX0XIEHHUE B IPUPOJIE, MOTYyUEHHE U TPUMEHEHUE

2.2

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKUHN PAl. DTHIIEH U MPOINUJIEH — MPOCTEUIINE
MIPE/ICTaBUTENN AJIKEHOB: (PU3NYECKNE U XUMUYECKUE CBOICTBA (peakMy THIPUPOBAHMS,
TaJIOTEHUPOBAHUSA, THApaTallUM, OKUCIEHHS W IOJIMMEpU3aluu), IOJIYy4YeHHEe U
IIPUMEHEHHE

2.3

Ankanuensl: Oyranuen-1,3 u MetunOyranuen-1,3: cTpoeHue, BaXHEHIINE XMMHUYECKHE
cBoicTBa (peakiys noauMmepusannn). [lonyyeHre CHHTETHUECKOro KayuyKa U pe3UHbI
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AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTHYECKUM psll. ANETHWIEH — Mpo-
CTEWIIMH TpeICTaBUTENb AaJKWHOB: COCTaB, CTpPOEHHUE, (U3MUYECKHE U XHUMHUYECKUE
CBONMCTBa (p€akIuu THAPUPOBAHUS, TaJOTCHUPOBAHUSA, THApATAIlMH, TOPEHHSs), II0-
JIy4YEHUE U IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, cTpoeHme, (pU3MUYECKHEe W XHUMHYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHNS U HUTPOBAHUs), OJIYYEHHE U TpUMEHEHME. Toiyom: cocTaB, CTpOEHUE,
¢u3nueckne M XUMHUYECKHEe CBOMCTBA (peakUWy TaJOT€HUPOBAaHUS U HUTPOBAHUSA),
MIOJIyYeHUE U TpuUMeHeHue. TOKCHMYHOCTh apeHoB. ['eHeTmdeckas CBs3b MEXKAY
YTI€BOIOPOAAMH, MPUHAISKAIIMMH K Pa3IMYHbIM KJ1accaM

2.6

[TpupoaHble UCTOUHUKHU YTriIeBOAOpoAoB. IIpupoanblil a3 u nomyTHbIE HEPTSIHbBIE Ta3bl.
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 W NPOAYKTHI €ro




nepepadoTKu

Kucnoponcoaepxkaiime opraHu4ecKue CoOeIMHEHU

3.1

[IpenenpHble OMHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpoeHHe, (U3NUECKHe
U XMMUYECKHUE CBOMCTBA (pEaKIMU C AKTUBHBIMU METAJJIaMH, TaJOr€HOBOJOPOJIAMU,
ropeHue), npuMeHeHue. BoropoaHbie cBsi3U Mexay MojieKyidamu crnupToB. [leiicTBue
MEeTaHoJIa ¥ 3TaHOJa Ha OPTaHU3M 4YejioBeKa. MHOroaToOMHbIE CIUPTHI. DTUICHTIUKOIb U
[NIMLIEPUH: CTPOCHUE, (PU3NYECKUEe M XUMHUYECKHE CBONCTBa (B3aUMOJEHUCTBHE CO
LICJIOYHBIMU METaJJIAMU, KaueCTBEHHAs! Peakldss Ha MHOTOAaTOMHbIE CIIUPTHI). JleiicTBue
Ha OpraHu3Mm 4denoBeka. [I[puMeHeHne rmneprHa u STUICHTIIMKOIS

3.2

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

3.3

AHLHGI‘I/IHH N KCTOHBI. CDOpMaHLl[eI‘I/II[, anecTajabACruja: CTpOCHUC, (1)I/I3I/I‘-IGCKI/IG n XHu-
MHYECKHE CBOMCTBA (peaKI_[I/II/I OKHCJICHHUA M BOCCTAHOBJICHUS, KaYCCTBCHHBIC peaKHI/II/I),
IMOJIYYCHHC U MPUMCHCHUC

3.4

OnHOOCHOBHBIE IpeJieNbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHasi KUCIIOTHI:
cTpoeHue, pU3NYecKue U XMMUYECKHUE CBOMCTBA (CBOWCTBA, OOIIME A Kiacca KHUCIOT,
peakuust »TepuduKanuu), moiaydeHue u mnpumeHeHue. CreapuHOBas | OJEUHOBAs
KHMCJIOTBI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak COJM BBICHIMX
KapOOHOBBIX KHCIIOT, MX MOIOIIEEe ICHCTBHE

3.5

Crnoxuable 2QUpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIponn3 cIoxHBIX 3()UPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupos. buosornueckas poib )KUPOB

3.6

VYrneBoabl: cocTaB, KiaccuuKaus yrieBoaoB (MOHO-, TU- U moiaucaxapuabl). ['moko3a
— TPOCTCHINUH MOHOCAXapwa: OCOOCHHOCTH CTPOCHUS MOJICKYJbI, (U3NYECKUE W
XMMHUYECKHE CBOMCTBa (B3ammopelcTBue ¢ ruapokcuaom meau(ll), okucnenue
aMMHadHBIM pacTBopoM okcuaa cepedpa(l), BoccTaHOBIEHUE, OpOKCHHE TIIOKO3HI),
HaXOXKJICHHE B MPUPOJIC, IPUMEHEHHE, Orosorndeckas poib. DotocunTes. PpykTo3a Kak
u3oMep TIIOKO3bl. Kpaxmanm W 1menoiio3a Kak TNpUpoaHbie moiumepsl. 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 aMQOTEepHbIE OpraHuyeckue coeauHeHus. Du3nueckue U XHu-
MUYECKHE CBOWMCTBA aMHHOKUCIOT (Ha TpuMepe TiuiuHa). buonormdeckoe 3HayeHHe
aMUHOKHCIIOT. IlenTnant

4.2

benku kak mpupoIHBIE BBICOKOMOJEKYISpHBbIE coequHeHwus. llepBuuHasi, BTOpUyHas U
TpeTUYHasi CTpyKTypa OenkoB. XMMHUYECKHUE CBOMCTBA OEJIKOB: THIPOJIU3, ACHATYpallus,
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 ~ COCIMHEHHMHM  —  MOJIMMEpHU3alus
Y TIOJIMKOHICHCAITHS

5.2

DKCHepUMEHTAIbHBIE METOJIbI M3YUYEHUsl BEUIECTB U MX MPEBPAILCHUI: 03HAKOMIIEHUE C
oOpasiamMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TuTacTMacc, kayuykoB. [lomyuenue
CUHTETHYECKOI0 KayuyKa U PE3UHBI

11 KUIIACC

Kon

IIpoBepsieMblil 3JIEMEHT COJIePKAHUS

1

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 TIO OpOUTaIsiIM B aroMax OJJIEMEHTOB TMEPBBIX YETHIPEX
MePHOJIOB. DIEKTPOHHASI KOH(QUTYpAIIHsI aTOMOB

1.2

[lepnonnueckuit  3akoH u  Ilepmonmueckas cucremMa XHMHMYECKHMX — 3JIEMEHTOB




JA.N. Menneneea. CBsi3b NepuoauyYecKoro 3akoHa u Ileproanyueckoil CHCTEMBI XU-
Mu4ueckux 3yieMeHTOB [[.M. MenneneeBa ¢ COBPEMEHHOW TEOPHUEW 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

Crpoenue BemiecTBa. XHUMHUYECKas CBsA3b. Buabl XMMHUYECKOH CBSI3M (KOBaJE€HTHas
HEeNoJsipHask W TMOJIApHAs, WOHHAas, MeTaindeckas). MoHBl: KaTMOHBI M AHUOHBI
MexaHu3mbl 00pa30oBaHUs KOBAJICHTHOW XUMHYECKOW CBs3M (OOMEHHBIH M JOHOPHO-
aKIenTopHeIii). BogopoaHas cBs3b

1.4

BanentHocts. DnekTpooTpuniateabHOCTh. 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 aucnepcHblx cucreMax. VcTuHHBIE N
KOJUIOMHBIC pacTBOpBL. MaccoBas 10J11 BEIECTBA 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 COXpPaHCHUA MacCChl BCHICCTB, 3aKOH COXpPaHCHUSA
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

Onexkrpomutudeckas auccouuanus. CunbHble U cnaOble 31eKTponuTsl. Cpena BOIHBIX
pacTBOPOB BEILIECTB: KKcas, HEUTpalibHas, 1enoyHas. Peakiiuy noHHOro ooMeHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCakunn

HeOpraHI/IquKaﬂ XUMUA

2.1

Hemeramiel. [lonoxenue HemeTtayuioB B [lepuoauueckoil cucTeMe XHMHYECKHX Olie-
mentoB .M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aroMoB. Du3Mueckue CBONCTBA
HEMETAJIOB. AJUIOTPONHUS HEMETaUIoB (Ha MpUMepe KUciaopona, cepsl, ¢ocdopa
U YIieposia)

2.2

XUMHYECKHE CBOWCTBA BAXKHEWIIIMX HEMETAJUIOB (TalOTEHOB, Cepbl, a3ora, ¢ocdopa,
yriaepoia W KpPEeMHUS) U HMX COCOUHEHHH (OKCHAOB, KHCIOPOJACOAEPKAIIUX KHUCIOT,
BOJIOPOAHBIX coenHEeHMH). [[ppuMeHenre BAXKHEUIITNX HEMETAJUIOB U UX COSMHEHUN

2.3

Meramnsl. [lonoxenne MmeramioB B lleproanyeckoi cucTteMe XMMHUYECKHX JJIEMEHTOB
J.U. MenneneeBa. OcoOEHHOCTH CTPOEHMSI AJIEKTPOHHBIX 00OJIOYEK aTOMOB METAJJIOB.
OOmume ¢usndeckue cBoiictBa MeTasioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUECKUI Psilt
HaIpsDKEHUH METaJUIOB
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XUMHYECKHE CBOMCTBA BAXHEHIMX METAIOB (HATPHM, Kajaui, KaJdblMid, MarHui,
ATIOMHUHHM, ITUHK, XPOM, JKeTIe30, Melb) U UX coeAnHeHur. OO1ue crnocoObl MONTyYeHUS
MeTasuioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE

2.5

I'eneTnyeckas cBA3b HCOPTaHNYCCKUX BCIICCTB, IIPUHAMJICIKAINNX K PA3JIMYHBIM KJIaCCaM

XUMHUS U KU3Hb

3.1

Ponp xumMuu B obecriedeHIH KOJIOTHIECKON, YHEPTETUUECKOM U MHUIIEeBON O€30MacHOCTH,
Pa3BUTHUNU MCIUIUHBI. ITonsaTue o HAayYYHBIX MCTOAaxX IMO3HAaHWA BCIICCTB U XMUMHUUYCCKUX
peakuui

3.2

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHLIUIAX MPOMBIIUIEHHOTO IOJY4EHHUS
BOKHEUIINX BemlecTB. UYenoBek B MHUpE BEIIECTB W MaTEpPUANIOB: Ba)KHEWIIUE
CTPOUTEIBHBIE MaTepHAJIbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPAaCKH, CTEKJIO, KEpaMHKa,
MaTrepHuabl JUTS JJIEKTPOHUKHU, HaHOMaTepHaIbl, OpraHUYeCKUe
1 MUHEpaJbHbIEe yTOOpEHUs

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
OBS3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
e Xwumus, 10 xmacc/ I'abpuensu O.C., OctpoymoB W.I"., CnaakoB C.A. AKITMOHEpHOE
obmiectBo «M3narenscTBO «lIpocBemnienue»
o Xumus, 11 knmacc/ T'abpuensia O.C., OctpoymoB WN.I'., CnankoB C.A. AKnoHEpHOE
obuiectBo «M3narenscTBO «lIpocBenienue»
METOANUYECKHUE MATEPUAJIBI 1JIS1 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.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnuoreka [IOK
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