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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®Dexepanuu, peann3yoMMx
OCHOBHBIE 00pa3oBaTebHbIC IMPOIPAMMbl, U OCHOBHBIX MONOKEeHUH «CTparerun pa3BUTHSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopsbxkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy 0OydeHUs, BOCIIMTAHUS U Pa3BUTHUs O0y4arOIIUXCsl CPEICTBAMU y4eOHOro ImpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4YeHHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMH  00I1e00pazoBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOTO 00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KyJIbTYpPbI
YeJIOBEKa, a TaKK€ DJKOJIOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudyeckoe o0pa3zoBaHue 00y4aroOLIMXCs Ha YPOBHE CPEAHEr0O
o01rero obpa3oBaHUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEPKaHHE U MOCTPOEHUE
KOTOPOI0 ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEUM(PUKM HAyKH XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAKXKe C y4ETOM OOIIMX
Hesell ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LIUBUJIM3AlMH, B CO3/aHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOM BKJaja B
(bopMHpOBaHHE PAllMOHAILHOIO HAYYHOT'O MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBIEeHUsS
00 OKpYKaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPYKAIOLIETO MHPA, OCO3HAHUS B3aMMOCBSI3U
MEXJly CTPOCHHUEM BELIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHash XMMHS Kak HayKa CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJIOBEYECTBA — CBHIPbEBOM, HYHEPreTUUecKoil, MHUIIEBOH, SKOJIOTMYECKOM Oe30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OOUmIMMM LEASMH M NPUHIMIAMH CpeaHero oOIiero obpa3oBaHus
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO MM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COLMYMA,
IPOIOJDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  npeaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeOpraHuYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHUYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMBbI 3HAHUN
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.



CrtpykTypa comepkanus KypcoB — «Opranudeckass xumus» U «O01as 1 HeoOpraHuyecKas
XUMHUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUU Ha
OnpeAciEHHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCsI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEJCTABICHUN O CTPOCHUHU BEIIECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMyeckol XUMHU IMOJTYYaroT
pa3ButHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TNEpBOHAYATIHHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBS3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

ITox HOBBIM yIJIOM 3peHHs B IpeaMmere «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBACTCS
WU3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEOPETUYCCKHH MaTepuan u
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYJaArOIUMCS TPEOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHUE TIEPHUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX ITO3HIIHH,
riry0Ke TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3aKkoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOMICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naiieMEHTaMH  COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IPOIIECCY
TBOpPYECTBA B 00JACTH TEOPUH U MPAKTUUYCCKUX MPHUIOKEHUU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsl TOTOJTHEHUSI 3HAHUMU, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B 1emom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HAa (POPMUPOBAHUE Y
00y4JaromuXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMHU (aKTaMH M TEOPETUYECKHUMH MPEINOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOIIeM, a Takke MpodieM cOepeKeHHs
OHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3JIaHUS HOBBIX TEXHOJIOTHI  MaTepHasIoB.

B murane pemneHus 3amad  BOCHHTAHUS, PAa3BUTHS U COIMAIM3AIUUA OOYyYarOMINXCs
MPUHATBIE TPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACIICHUIO COJEPKaHUS U TOCTPOEHUS
npeaMeTa MpeayCcMaTpuBalOT (OPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUS MPoOJieM, MOMCKa, aHAIIN3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] ONbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKON JEeITESILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TP  ONPEACICHUU  COJEpKATSIbHOU
XapaKTepUCTUKU LEeJed H3y4YeHHs] MpeaMeTa HampaBiICHHUEM TMEPBOCTENIEHHOW 3HAUYUMOCTHU
TPAAUIIMOHHO Tpu3HAETCS (QOpMUpPOBaHME OCHOB XUMHUYECKOW HaykHm Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW MEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOM MOIXO0d K
ONPEIETICHUIO LIeJIeH N3YUSHUS IIPEIMETA SIBJISICTCS BIIOJIHE ONPaBJaHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xu1.) ssBASIOTCS:



e (QopmMHupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWW KaK BaKHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIFOUYEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNII MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJIEHHUE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluuil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEILIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B IPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTHUKa LieJell ¥ 3a7ad U3y4YeHHUs NpeaMETa B
porpaMMme 1o XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B CHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJiepKaHusi oOyueHwus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKA 0OMIe00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMEHUSMHA aKTUBHOTO TIOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3a7au.

B cB3m ¢ »TUM TnpH H3ydeHMHM TpenMera «XUMHS» JOMHUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanus 0oOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
(dopMHpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €aM0OOpa3oBaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IUYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W 00paboTku uWHGOpPMAIMU, HEOOXOMUMBIX JUIsi MPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJi1 OLEHKU C
MO3UIUI IKOJIOTHYECKOM 0€30ITaCHOCTU XapaKTepa BIMSHUS BEUIECTB M XUMHUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaIn3a yueOHOU U HAyYHO-TIOMYIIpHOU WH(DOPMALIUA XUMHUYECKOTO
COJIepKaHus;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U TIOTUYECKOTO MBITIICHUS,
HaOJII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKON HalpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIB30BaHUS, TOTONHEHUS SHEPreTHYEeCKUX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUsI OIbITa MCIOJIB30BAHUS MOJYYEHHBIX 3HAHUN JUISl IPUHATHS
TPAMOTHBIX PEUICHUHN B CUTYAIUSAX, CBA3AaHHBIX C XUMUUYECKUMU SIBIICHUSMH.

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



OO01ee yuCiIo 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 4vaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMyYecKoil XMMHUHU: €€ BOZHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUsI opraHnyeckux coequHennii A. M. byrneposa,
e€ OcCHOBHbIe NOJOXKEHUA. CTpyKTypHble (OpPMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI
OpraHMYECKHUX BEIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUU (IJ1aBjieHUE, O0yIJIMBaHUE U FTOPEHNUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUs U
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTy4YeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUHN pAll. DTUIEH U NPONWIEH — MPOCTEeHUIIne
NpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3alllN ), TOJIYy4eHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psii. AlETuieH —
IPOCTEHIINN MPEACTaBUTENb aJIKUHOB: COCTaB, CTPOEHHUE, (GU3NYECKUE U XUMUYECKHE CBOWCTBA
(peakiuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TMOJIyde€HHE M TNpUMeHeHue. Tonyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpo8anus), noiyieHue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXIY YIUVIEBOAOPOJaMH,
MPUHAJIEKAITIME K Pa3IMYHBIM KJaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOPOJOB. [IpupoaHblii ra3 U monyTHble HEe(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX PUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepaboTKy.

OKCHEpUMEHTAJILHBIE METO/IbI M3Y4YEHMsI BEUIECTB U MX MPEBPAILECHUN: O3HAKOMIIEHUE C
oOpa3lamu 1acTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yromapy», MoniearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE INPAKTHYECKOW pPaOOTHI:
MOJIy4EHHUE 3TWIICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuérHsble 3anaum.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeiHHeHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWMCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJAaMH, TOPEHUE),




npuMeHeHre. BogopoaHble cBsI3U MEXAy MOJIEKYJaMH CIUPTOB. JlelicTBUE METaHOJIA U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aUMOICHCTBUE CO IIETOYHBIMU METaJlJIaMH, KAUeCTBEHHAs peakius Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riaunepuHa U
STUJICHTJIUKOJIS.

@eHol: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHI: CTpOeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIINH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIHME IS KIacca KUCIIOT, PEaKIIHs
stepudukanmuu), MoiyueHue u mpuMmeHeHue. (CTeaprHOBas M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. | MAPOIN3 CIOKHBIX A(PHUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBopl: cOCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3HUYECKUEe U XHUMUYECKUE
cBoiicTBa (B3aumogeiictBue ¢ ruzapokcuaoM Mmeau(ll), oxucieHume amMmMuauyHbIM pPacTBOPOM
okcugma cepebpa(l), BoccraHOBICHHE, OpOKCHHE TJIOKO3bI), HAaxXOXJIECHHWE B IPHUPOJE,
npuMeHeHue, ononorunyeckas posb. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemnonosa kak npupoaHble noaumepbl. CTpoeHne Kpaxmalla U LIEeJUTFOJIO3BI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
pEeaKkIMKU OJJTHOATOMHBIX CIUPTOB (OKUCIeHHe 3TaHosna okcugoM Mmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMojelcTBUe MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(Il), B3aumoneiicrBue
KpaxMajga C HWOJOM), MPOBEIACHUE MPAKTUUYECKOW pabOTHI: CBOWMCTBAa pacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJHOTO BEIIECTBAa WM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Dusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMiKHA). buonormdeckoe 3HaueHue
amuHOKuUCIOT. [lentumasl.

benky kak nmpupoaHblE BBICOKOMOJEKYIspHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMEHTaIbHbIE METOJbl M3YYEHHUS! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue U
OMMCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OENKOB MNpH HarpeBaHWHU, I[BETHHIC
peaxiuu OEIKOoB.

BbicokomosiekyasipHbIe COeUHEHHUS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3aIUH, CpedHss MoJeKyispHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIUS U TOJIMKOHIEHCALINS.



DKcrepUMEHTAbHbIE METO/bl M3YUYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
MOHSTHM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEeHHO-HAYYHBIC TOHSATHS: SBJICHHE, HAy4YHBIH (aKT, THUIOTe3a, 3aKOH,
TEeOopus, aHaiu3, CHUHTE3, KiIaccupuKalus, M[EePUOJUYHOCTh, HAOIIOJEHUE, H3MEPEeHUE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KHUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonOrys: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEICTRA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuvyeckue 0CHOBbI XUMHMHU

XvUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAas OO0OJIOUKA.
OHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemenTsl. Oco6eHHOCTH
pacnpenenenus 3JeKTPOHOB M0 OpOUTaIsiM B aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOH TeopHel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeprUoANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHYECKas CBA3b. BuAbl XUMHYECKON CBsI3U (KOBaJIEHTHAs
HEeNoJIsipHasl W TOJSpHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTE. CTENeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJSIPHOIO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBast 10
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkmatypa HeopraHM4ecKHX
BEILECTB. ['eHeTHueckas CBs3b HEOPraHWYECKUX BEILECTB, NPUHAMICKALIUX K pPA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX peEakUii B HEOPraHWYECKOH U
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHS MACCHI BEILECTB, 3aKOH COXPAaHEHUS U NPEBPALLCHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLUu.
Xumnueckoe paBHoBecHe. DakTOpbI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.



DnekrponuTtnueckas auccoruanus. CunbHble W ciaadble 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTPaJIbHAS, LIEJIOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUHU.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuoguyeckas cucrtema xumuueckux siemeHToB J[. U. MenpaeneeBa», uzyueHue
MoJielel KPUCTAJUIMYECKUX pPemeéToK, HaOJII0AeHHEe U ONUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAJIBHOTO MHAMKATOPA, PEaKLUU
HMOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKLIUM.

Pacuérnble 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XMMHUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€ThI C UCIIOIB30BAHUEM TTOHATHS «MACCOBAS JIOJISI BEIIIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME XUMHUYECKHX
sanementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI aToMoB. (Du3Hueckue CBONCTBA
HEMETAIIOB. AJUTOTPOTIHS HEMETAIOB (Ha IpUMepe KUCIopoia, cephl, (hocdopa u yrieposa).

XUMHYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOreHoOB, cephl, a3oTa, docdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH ).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Meramisl. [lonoxxenne MeramioB B [lepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX O00JIOYEK aTOMOB MeTauioB. OOmiue
busnueckue cBoiicTBa MeTamioB. CIUTaBbl METAIOB. DNEKTPOXMUMHUYECKUN P HAMpsIKECHUHA
METAJLJIOB.

XYUMUYECKHEe CBOICTBA BaXHEHIIWX METAIIOB (HATPUH, Kajuii, KanblHid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHrne MeTamioB B OBITY U TEXHHKE.

OKCIepUMEHTAIbHBIE METOJbl H3y4YeHHUs BEHIECTB MU WX TNPEBpPALICHUM: H3yUYEHUE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHHE AKCIEePHUMEHTATbHBIX
3a/7a4, HaONIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeHiCTBHE TUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacué€Tel mMaccel BemecTBa Wi 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wiu 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEaKIMH BEIIECTB, PacY€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumun B 00€CTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON M TTUIIEBOM 0€3011acHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKui.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUIAX [POMBIILICHHOTO TMOJNYyYeHUs
BaKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB U MaTEPHAIOB: BaKHEHIIME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPAaCKH, CTEKJIO, KE€paMUKa, MaTepuaiabl s 3JIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpaIbHbIC yI0OpEHUS.

XUMHS U 3I0pOBbE 4YEJIOBEKA: MpPAaBHJIa HUCIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HeOPraHUYeCKON XUMHUU B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHA,



TaK M MOHSTHUH, SBISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaIMW3,  CHHTE3,  KiIacCU(pUKalus,  MEePUOJUYHOCTb,  HAONIOJEHUE,  OKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOIL,
pPaZMOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEIEeCTBa, (PU3NYECKUE BEIMUUHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIIJICHHOCTD, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuaos, CEJIbCKOXO3SICTBEHHOE MIPOU3BOICTBO, MUIIEeBast
MPOMBINIICHHOCTh, (papMareBTUYecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pUaJIOB, AJIEKTPOHHAS MPOMBIIUICEHHOCTD,
HAHOTEXHOJIOTHUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IpoTrpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MOIXO.

B cOoOTBEeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IIOJXOJOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHHN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHYECKOTO
o0OpazoBaHus;

HAJIMYME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
y4yeOHOIl M BOCIUTATENbHONW JEATENIBHOCTH B COOTBETCTBUM C T'yMaHUCTHMUYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OONIECTBE HOPMAaMH M TIpaBUJIAMHU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHUS, CAMOPAa3BUTHsI U HPABCTBEHHOT'O CTaHOBIIEHUS
JUYHOCTH 00YYaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUPOBAHHOCTH
ONbITa MO3HABATEIbHOM M MPAKTUYECKOW JAEATENbHOCTH OOYy4arolMXCs 10 pealn3aluu
IPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEILHOCTH MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U IMO3HABATENbHBIX 33124, BHIMOJIHEHUN XUMHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAyKH €CTh PEe3yJbTaT JJIUTENbHBIX HAONIOJACHUH,
KpPONOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSTHHOTO TPpYyZAa YYEHBIX U IIPAKTHKOB;

MHTEpECa M II03HABATEJIIBHBIX MOTHBOB B IIOJIYYEHHH U TOCIEAYIOIIEM aHAIIN3E
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHUS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OLIEHUBATH CBOE IOBEJEHUE W IIOCTYNKU CBOUX TOBApHILEH C MO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro oOpas3a KU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHHUS IOCJIECJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIEHUS AIKOTrOJId,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U APYIUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NIuyHOro poja, B TOM YHCIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIOASAM TPpyJa U pe3yJibTaraM TPYJIOBOH JESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 001IEeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLUATIBHOMN CPEBL;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHUSI TPOTHO3UPOBATh HEOIAronpHUsATHBIE SKOJIOTHYECKHUE MOCIEICTBUS MPEANPHUHUMACMbIX
JIEMCTBUM U MPENOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYphI, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBAThCSI HMH B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIbHOM MPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHMMAHUA CHEINU(PUKA XUMUU Kak HaykKd, OCO3HaHUS €€ poiau B (HOpPMHUPOBAHHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LEJIOCTHOTO MPEACTABICHUS 00 OKpYKarolieM
MHpE KaK O €JUHCTBE MPUPOJbI M YEIOBEKA, B IMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHUM JJII COBPEMEHHON LWBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOH pPOJIM B CO3/aHMHM HOBOW 0a3bl MaTepHabHOU
KYJIbTYpbI, PEHIEHUH TII00ANbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSL YEIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMble 3HAHUS IS
aHamM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yYMEHHU Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIHUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHE 3HAHUS JUIs PELCHUs TpodsieM
B PEAIbHBIX KU3HECHHBIX CUTYaLlHsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHMM 10 XMMHMM B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cdepax npodeccuoHaTIbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero odmiero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUIsI (POPMHPOBAHUS MHUPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOLEeCC, CUCTeMa, Hay4YHbIH (aKkT, IPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIC0OBaHKE, HAOII0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYyTHE);

YHUBEPCAIbHBIE yueOHbIe NENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
peryisTHBHBIC), oOecneunBaroniye (GopMHUpOBaHWE (QYHKIIMOHAIBHOM TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIHUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLMAJIHOM MTPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJICHHE YHHMBEPCAIbHBIMU Y4€OHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOATENILHO (POPMYITHPOBaTh M aKTYalIM3MpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENEeNATh eI JAEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThl JICATEIILHOCTH C MMOCTABJICHHBIMHU IICIISIMHU;

HCIIOJIB30BaTh IpPHU OCBOCHUU 3HAHUI HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUS — BBIACISATH
XapakTepHbIC TMPHU3HAKKH TOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINEC MOHATHUA IJIA 00BsCHEHNS OTACIIbHBIX q)aKTOB n ﬂBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(UKAIIUHN BEIIECTB U XUMHUUCCKUX PEAKIIH;

YCTaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PpaCCYKIEHUS (MHIYKTHBHBIE, JAECIyKTHUBHBIE, II0 aHAJIOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHBOPEUHUSI B PACCMATPUBACMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,

NPUMEHSATHh B TIpoIiecce MO3HAHUS, UCTIOIb3yeMble B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHYecKass (GOpMyina, YpaBHEHHE XHWMHYECKOW peakuud — TpU pPEIICHHH YYeOHBIX
MO3HABATCJIbHBIX W IMPAKTHYCCKUX 3ala4d, MPUMCHATH HA3BAHHBIC MOACJIBHLIC MPCACTABJICHUA
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB HU3Y9aEeMBIX BEIIECTB U XUMUYECKUX PEAKIIHA.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLIU;

dopMynupoBaTh LETM M 3aJaud  HCCIEIOBAHUSA, KCIIOJIB30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUA M IIPOBEICHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIIOAATH 32 XOZOM IpPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOLIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOCIaHHOMI
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAS
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTB;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uHpopMaLnu, He0OXOAMMOM Ul BBITOJIHEHHSI yU€OHbIX 3aay ONpeeIEHHOTO THIIA,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY IpercTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa Mpu paboTe € XUMHUYECKOU
uHpopMalueil: MPUMEHATh MEXIpeIMeTHble ((pU3NUYecKue M MaTeMaTHYecKue) 3HAKU M
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 110 CYILECTBY OOCYXAaeMOW TEMbI B X0/l AUAIOra W/WIN JAUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIel pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOH paboThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa M (OpMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0J1€ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OgiaieHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMY 1€ CTBUAMM:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenensds e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4E€OHBIX M HCCIIEIOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISAITh CAaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs) OTpa)aroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XWUMHUYECKOW COCTaBISIONICH eCTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOJIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOM IJis
pelleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IIPUPOJIHON Cpenie;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAOIINE
HNOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
3EKTPOOTPUIIATENIFHOCTh, XHMHYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA O00BEM, YITIEpOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPYMIMa, pajuKai, H30MEpHus, W30MEpbl, TOMOJIOTMYECKUN psiA, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPKALINE COCIUHEHUSI, MOHOMEp, IOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUUECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUS, JEXKAIIUE B OCHOBE MOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUHU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U IIPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBA, CTPOEHUS U
MIpEBpAICHUI OPraHMYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJb30BaTh XUMHYECKYIO CHUMBOJIMKY JUJISI COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYNT OPraHUYECKUX BEIECTB
U YpaBHEHUN XMMHUYECKHX pEaKlUi, U3rOTaBIMBaTh MOJEIU MOJIEKY]l OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALUU MX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHMIO K OIpPENelEHHOMY KJIAcCy/TpyIiie COEAMHEHUH
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHbIE
COEJMHEHUs), JaBaTh UM Ha3BaHMsA Mo cucrtemarnuyeckoil HomeHkiatype (IUPAC), a Taxxke
NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEpUH, (QeHod, GopManbAerui, ameTaibAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsi KMCIOTa, CTE€ApUHOBAsI KHUCIIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH);

c(OpMUPOBAHHOCTh YMEHMSI OMNpPEAENATh BHJbI XMMHUYECKON CBA3M B OPraHUYECKHX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH TMOJOKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemecTB A. M. byriepoBa ans oObsICHEHHSI 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENIEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTwieH, Oyraguen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJ, ATaHOJ, ATHJIEHTJIMKOIb, TJIUIEPUH, (EHON, aleTalbJeru]l, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHas KHCJIOTa), WLIIOCTPUPOBAThH
TEeHETUYECKYIO CBSI3b MEKJIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX peakUuil c
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEPEepadOTKM M MPAKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB MIepepabOTKH;

c(OPMUPOBAHHOCTh yMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB UM MPOAYKTOB PEAKIHH);



c(hOpMUPOBAHHOCTh YMEHHI BIaJIeTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPM M3YYCHMM BEILECTB M XUMHYECKHMX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS [ IPUHATHUS PELICHUHA B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUJIa MOJIb30BAHUSA XMMHMUYECKON MOCYNOH U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUN OSKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHWH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHUYECKUX BELIECTB, JCHATypalus OCIKOB MpU
HarpeBaHUU, LIBETHbIE PEAaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEACTABIATh PE3yJIbTaThl
XMMHUYECKOIO 3KCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOUIMX pEaKIUi |
(GopMyIMpOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTE YMEHMH COOMIOJAaTh MpaBMiIa SKOJIOTMYECKH IeJecO00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENEIEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, noscHaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U NMPEJIOTBPAIIECHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUI;

JUIs CeNbIX M CcAa0OBHIAMIMX OOYyYaroIUMXCA: YMEHHME HCIHOJIb30BaTh pelbeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNH: O XHWMHUYECKOW COCTaBISAIONIEH E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIM XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUSI U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPAaKTHYECKUX 3adad M HSKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIE;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAeT: OCHOBOIOJATarolIne
MOHATHUS (XUMHYECKUH JIEMEHT, aTOM, U30TOT, S-, P-, d- AJIEKTPOHHBIE OpOUTATH aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBI O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKUCTICHUs, XWUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METANTHYECKas, BOJIOPOIHAsN),
KpUCTAJUIMYECKasi  pel€TKa, TUIBl XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHL,
HEDIJICKTPOJIUTHI, JICKTPOIUTHYECKAs IUCCOIMAIINS, OKHCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XMMUYECKOM  peaklM, XHUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON AuccolManuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPAILIEHUS SHEPrUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XHUMHUH, MHUPOBO33PECHUYECKHE 3HAHMSI,
JeXalue B OCHOBE IMOHMMAaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKHUX SIBIICHUM,
(haKTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEHUHU U O€30IMaCHOM HCIOJIb30BaHUHN
BXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTHUYECKOM IEATETHHOCTH YEIOBEKa;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH MMOHSATHH, yCTaHABIUBAThH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCHOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHUYECKHMX pEAKLUUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) um TpuBHanbHBIC Ha3BaHHWS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HErali€Has W3BECTb, IUThEBAs COJA, NMHUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBAa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAIIMYECKONH PEHIETKH KOHKPETHOIO
BellecTBa (aToMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyIIe COSTUHEHNH (TIPOCThIC BEMIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE TUAPOKCUIDI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl Xumuueckux 3nemeHTos /1. U.
MenneneeBa, HCHOIb3YyS MOHITHUS «S-, P-, d-DIEKTPOHHBIE OpPOUTATNY, «IHEPIETUUYECKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 nepuogam u rpynnam Ileprogudeckoi cucreMbl XMMHUYECKUX 31eMeHToB [I. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBa HEOPTaHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBI YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrollux BEHIeCTB, TEIIOBOMY J(h(eKTy peakiuu,
U3MEHEHHIO CTeTeHel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpalllEHHbIE YpaBHEHHUS PEAKIMH MOHHOTO OOMEHA, YUMUTHIBas YCJIOBUS, MPH KOTOPBIX 3TU
peaxKuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH TPOBOAUTH PEAKLUH, MOJITBEPHKAAIOUINE KadeCTBEHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh XHWMHYECKHE IMPOIECChI, JIEXKaIIUe B
OCHOBE IMPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npefcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOJieMaX XMMUYECKOTO
MIPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C HCIOJIB30BAHHEM MOHSATHUS
«MaccoBasi JI0NIsl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUI Ta30B NMPU XHUMHUYECKUX
peaKIMAx, Macchl BEIIEeCTBA WM 00BbEMa ra3oB MO0 M3BECTHOMY KOJIUYECTBY BEIECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUH BEIIECTB, TEIUIOBOro 3PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia MOJE30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BEILECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEeaKluH, PeaKIMd HOHHOTO OOMEHA, KaueCTBEHHBIE PEaKIMH Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIICHUE SKCIIEPUMEHTAIbHBIX
3aza4y no temMaM «Meramwiel» U «Hemertamisl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKHU
0e30MacHOCTH MpU 0OpallleHNH ¢ BELIECTBAMH U JIA0OpaTOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3yabTaThl XUMHYECKOTO OJKCIIEPUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peakuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJIyYaeMyIl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHeT U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBE/IECHNUA B OBITY M TPYHOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karollle MPUPOIHON cpelbl, 0CO3HABATh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMasi cMbIci mokasatens [1/IK, mosicuaTe Ha mpumepax crocoOb!
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUisi 0Oy4aroluXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/0pPOBbS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarOUIUXCs: YMEHHE HCIIOIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns s 3anucu XuMudeckux Gopmyi.

Texkymmii KOHTPOJIb 3HAHUH — TMpOBepKa 3HAHMKM OOydYarOUIMXCS Yepe3 YCTHBIM ompoc,
caMoCTOsITeNIbHbIE PabOThl, TECTUPOBAHME B paMKax YpOKa, TEPMHUHOJIOTMYECKUN JMKTAHT,
TecToBas paboTa, pabara ¢ KapTOUKaAMH.

OTMmeTKa 3a YCTHBIM OTBET 00y4aronierocsi 3aHOCUTCS B KJIACCHBIN JKypHAJ B IEHb [TPOBEJICHUS
ypoka. OTMeTKa 32 MUCbMEHHYIO CaMOCTOSTENIbHYI0, KOHTPOJIBHYIO U T.Il. paboTy
BBICTABJISETCA B KIIACCHBIN KYPHAJ K CIEAYIOIEMY YPOKY.

DopMBbI H CPEICTBA KOHTPOJISA

Texyiuit KOHTPOJIb OCYILECTBISETCS B POpME MPOBEPOUHBIX pabOT, TECTUPOBAHUS,
(pOHTATBHBIX ONPOCOB, MOJATOTOBKU IMPE3EHTALUH, YCTHBIX OTBETOB. M3ydeHue pasenos
3aBepIIAeTCs MOBTOPHUTEIbHO-0000MAIOIIMMU YPOKaMU

HODM])I U KPUTECPUU OLICHUBAaHUA

Ouemca VCTHBIX OTBETOB VUAIlIUXCH.

Ounenka 5 craBuUTCA B TOM Clly4yae, €CJIM YYalllMHCAd TMOKa3blBa€T BEpPHOE ITOHUMAaHUE
(U3MUECKOil CYIIHOCTH pacCMAaTPUBAEMBIX SIBJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH,
JaCT TOYHOE ONPEJICIICHUE U MCTOJKOBAaHUE OCHOBHBIX IOHSATHM M 3aKOHOB, TECOPH, a TaKKe
NpaBUIbHOE OmpeseneHre (PU3MUECKUX BEIMYMH, WX EJUHHUIl U CIIOCOOOB H3MEPEHHS;
IPaBUIbHO BBINOJHSET YEPTEXKH, CXEMbl U T'paQMKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COIPOBOKAAET pPaccKa3 HOBBIMU IPUMEpPAMH, YMEET IPUMEHATh 3HAHNS B HOBOM CUTYyalluu MPU



BBITIOJTHEHUH TIPAKTHUYECKUX 33JIaHUI; MOXKET YCTAHABJIMBATH CBS3h MEXKIY M3YYaeMbIM U paHee
M3YYCHHBIM MaTEPHAJIOM IO Kypcy (H3HMKH, a TAK)KE C MaTEPHAJIOM YCBOCHHBIM IPU H3yYCHHH
JIPYTHX TIPEIMETOB.

Onenka 4 cCraBUTCI B TOM CiIydae, €CJIM OTBET YUYCHHKA YIOBJICTBOPSET OCHOBHBIM
TpeOOBaHUSIM K OTBETY Ha OIICHKY 5, HO 0€3 HCIOJIb30BaHHS COOCTBEHHOTO IJIaHA, HOBBIX
PUMEPOB, 0e3 NMPHMEHEHHUs 3HAHWH B HOBOH CHTYyallMH, 0€3 WCIOJb30BaHUS CBS3CH C paHee
W3YYCHHBIM MaTepHaliOM, YCBOCHHBIM MPH H3YYCHUH JIPYTHX MPEIMETOB; €CIH YYallUics
JIOITYCTHJI OJTHY OIIMOKY WIJIM He 00JIee IBYX HEJI0YCTOB U MOYKET UCIPABUTh X CAMOCTOSATEIIHHO
WIH ¢ HEOOIBIIION MTOMOIIBIO YUUTEIS.

Onenka 3 CTaBUTCS B TOM Cjydae, €CIU YyYallWiCs NPaBUIBLHO IOHUMACT (PUIUYCCKYIO
CYIITHOCTh PAaCCMATPUBAEMBIX SIBJICHUH W 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ICIbHBIC
po0Oeibl B YCBOGHHH BOMPOCOB Kypca (DM3UKH; HE MPENATCTBYET JajJbHEHIIEMY YCBOCHHIO
MPOrPaMMHOTO MaTepuayia, yMeeT MPUMEHSTHh MMOTYYCHHBIC 3HAHUS TPH PEIICHUU MPOCTBIX
3ajlau C UCTOJIB30BAHUEM TOTOBBIX (HOPMYJI, HO 3aTPYIHSACTCS MPU PEUICHUU 3aj1a4, TPEOYIOIINX
npeoOpa3oBaHusi HEKOTOPHIX (OPMYIT; AOMYCTHII He Ooiee ogHOW TrpyOoil W OJHON HerpyOoun
olIMOKH, He 0oJiee NBYX-TpeX HErpyObIX HEAOUYETOB.

Onenka 2 CTaBUTCS B TOM Cly4ae, €CIIM YYalluiCs HE OBJIAJENl OCHOBHBIMH 3HAHUSIMH B
COOTBETCTBUHM C TPEOOBAHUSMHU W JOMYCTHIJI OOJIbIIE OMIMOOK W HEJ0YETOB, YeM HEOOXOIMMO
JUUIS OLICHKU 3.

Ounenka 1 craBuTCS B TOM Cily4ae, €ClIM Y4YEHHUK HE MOXKET OTBETUTb HU Ha OJHUH U3
MOCTaBJICHHBIX BOIPOCOB.

OneHka NMCbMEHHBIX KOHTPOJIbHbIX DaﬁDT.

Ouenka S craBuTcs 3a pabOTy, BBHITIOJIHEHHYIO IMOJTHOCTHIO 0€3 OMIMOOK U HEJIOUETOB.
Ounenka 4 craBuTcs 3a pabOTy, BBINOJHEHHYIO MOJHOCTHIO, HO IPU HAJM4UU He Oosiee OAHOMN
OIMOKH U OJJTHOTO HEJI0UYeTa, He 00JIee TpeX HEeA0UETOB.
Ounenka 3 craBuTcs 3a paboOTy, BBHINOJHEHHYIO Ha 2/3 Bceil paboThl MpaBUIIBHO WU TpU
JONyIIeHUH He Oosiee oAHOW TrpyOoM omuOKkH, He Oojiee TpeX HErpyObIX OLIMOOK, OJHOMU
HEerpyooi omMOKU U TpeX HEJJOYETOB, IPU HAINYUU YEThIPEX-IISITH HE0UETOB.
Onenka 2 craButcd 3a paboTy, B KOTOPOH YMCIIO OMIMOOK M HEJOYETOB MPEBBICHIIO HOPMY IS
OLIEHKHU 3 WJIM IPaBUIIBHO BHIMIOJIHEHO MeHee 2/3 paboThl.
Onenka 1 craBurcs 3a paOOTy, HEBBIIOJHEHHYIO COBCEM WM BBINOJIHEHHYIO C TpyObIMU
OolMOKaMHU B 3aaHUSX.

OueHka 1200paTOPHBIX padoT.

Ounenka 5 craBUTCS B TOM Cilydae, €CJIM YYalllMHCS BBIMOJIHWI paboTy B MOJHOM OOBEME C
coONIOZICHNEeM HEOOXOAMMON TOCIEIOBATEIbHOCTH TPOBEACHHS OIBITOB U HU3MEPEHUH;
CaMOCTOSITEIbHO M PalMOHATLHO MOHTHUPYET HEO00XOoauMoe O0O0OpYyIOBaHHME, BCE OIBITHI
MPOBOAMT B YCIOBHUSX M PeXKUMaX, 00ECIIEUNBAIONINX MOTYYCHHE MPAaBUIBHBIX PE3yIbTaTOB H
BBIBOJIOB; COOJIOaeT TpeOOBaHMSI TIpaBUI 0OE€30MacHOTO Tpy/Aa; B OTYETE MPaBUIBHO U
AKKypaTHO BBITIOJHSET BCE 3alKCH, TaONWIbI, PUCYHKH, YEPTEXHU, TpauKd, BBIYUCICHUS,
IMPAaBUJIbHO BBITNIOJIHACT aHAJIU3 HOl"peHIHOCTeI\/’I.

Ounenka 4 craBUTCS B TOM CiIy4ae, €CIM YYalMiCs BBINOJHUI pabOTy B COOTBETCTBUHU C
TpeOOBaHUSIMH K OIICHKE 5, HO IOMYCTHJI JIBa-TPU HEJIOYETa, HEe Oosiee OJTHON HEerpyOoil OTMOKH
Y OJIHOTO HEJI0UeTA.

Ouenka 3 CTaBUTCS B TOM Cydae, €CIu yJalluics BRITOJIHWI paboTy HE MOTHOCTHIO, HO 00BEM
BBINIOJIHEHHOHN 4acTH TAKOB, YTO MO3BOJIACT MOJIYUUTh MPABUJIBHBIC PC3YJILTATHI U BBIBOAbI, CCJIN
B XO/I€ MPOBE/ICHUS ONbITA U U3MEPEHUHN ObUIH JOMYIIEHBI OIIHOKH.



OueHka 2 CTaBUTCS B TOM Clly4yae, €CIIM YYaluiics BBITOIHII paboTy HE MOJHOCTBIO U 00BEM
BBINOJIHEHHON pa0OThl HE NO3BOJISIET ClIENIaTh IPABUIIbHBIC BBIBObI, BEIYUCIICHUS; HAOII0AEHUS
MMPOBOAWJIMCH HCIIPABUJIBHO.

Onenka 1 ctaBUTCS B TOM Clly4yae, €ClIM yJalliiics COBCEM HE BBINOIHUI paldoTy.

Bo Bcex ciydasx OLIEHKa CHIDKAeTCs, €CIM ydalluidics He coOiojan TpeOOBaHWM MpaBMIl
0e301acHOro Tpyza.

OueHka yMeHUil peliaTh pacuyeTHbIe 3a1a4M
OTMeTKa «5»:
B JIOTUYECKOM PAaCCYKJICHUH U PEIICHUH HET OIIMOOK, 3a7a4a pelieHa paliioHaIbHbIM
CII0co00oM.
OtMmeTKa «4»:
B JIOTHYECKOM PACCYKJCHUU M PEIICHUN HET CYIIECTBEHHBIX OIMMOOK, HO 3a/1a4a pelieHa
HEPALUOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.
OtMeTKa «3»:
B JIOTHYECKOM PACCYKJIECHUU HET CYIECTBEHHBIX OIIMOOK, HO JOMYIlIeHa CYIIIECTBEHHAs OIIMOKa
B MaT€MaTHYECKUX pacyeTax.
OTMeTKa «2»:
HMMEIOTCS CYIIECTBEHHBIE OMUOKH B JIOTHYECKOM PACCY>KICHUH U B PELICHUU;
OTCYTCTBHE OTBETA Ha 3aJlaHUE.

Kputepun oneHnBaHus TeCTOB
«5» - 80 — 100%
«4» -T70—-79%
«3»-50-69 %
«2» - menee 50%

Ounenka TBOpUYeCKHX padoT

TBopueckas paboTa BbIABISIET CPOPMUPOBAHHOCTH YPOBHS TPAMOTHOCTH U KOMIIETEHTHOCTH
y4aIIerocs, SBIseTcss OCHOBHOW (hOpMOH TPOBEPKH YMEHHS YIEHUKOM MPABUIHHO U
M0CJIEI0BATENbHO U3JIaraTh MBICIIHU, IPUBIIEKATH TOTOJIHUTENBHBIN CIIPAaBOYHBIN MaTepuall,
JieNlaTh CaMOCTOSATENBHBIE BEIBOJIBI, IIPOBEPSIET PEUEBYIO MOATOTOBKY ydarierocs. JIrobas
TBOpYECKas paboTa BKIIOYAET B ce€0s TPU YACTH: BCTYIICHHE, OCHOBHYIO YacTh, 3aKJIIOYCHUE U
odopmIsieTcss B COOTBETCTBUH C €IMHBIMUA HOPMaMH | MTPAaBHJIAMH, TIPEIbIBISIEMBIME K paboTam
Takoro ypoBHs. C MOMOIIbIO TBOPUECKOI pabOThI MPOBEPSIETCS: YMEHUE PACKPhIBATH TEMY;
YMEHUE HCIOJIb30BaTh S3BIKOBBIC CPENICTBA, TPEIMETHBIC TOHSTHS, B COOTBETCTBUU CO CTHJIEM,
TEMOH M 3a/1aueil BbICKa3bIBaHUs (PabOThI); COOIIOICHNE S3bIKOBBIX HOPM U TIPaBUII
NPaBOMHCaHUs; KaueCTBO 0(popMIIeHHST pabOTHI, MCIIOIF30BaHUE MILTIOCTPATUBHOTO MaTepHaa;
MIMPOTA OXBAaTa HICTOUHUKOB U JOMOJIHUTENBbHOM uTepatypsl. CoaepxKaHue TBOPUECKOW paboThI
OILIEHUBAETCS IO CIICAYIONINM KPUTEPHUSIM: - COOTBETCTBHE Pa0OTHI yUEHHKA TeME M OCHOBHON
MBICJIH; - TIOJIHOTA PACKPBITHS T€Ma; - IPaBUIBHOCTh (DaKTUUECKOTO MaTepuana; -
MIOCJIEIOBATEIBHOCTD U3JI0KEHUs. [IpH orieHKe peueBoro opopMIIeHHST yIUTHIBAIOTCS: -
pasHooOpa3ue CI0BapHOTO U TPAaMMAaTHYECKOTO CTPOS PEeUH; - CTUIEBOE €JUHCTBO U
BBIPA3UTEILHOCTh PEYH; - YUCIIO S3BIKOBBIX OMMOOK M CTHIIMCTUYECKUX HepoueToB. [Ipu onenke
HCTOYHHUKOBEIYECKON 0a3bl TBOPUECKON PabOThI yUUTHIBACTCS IPABUIbHOE 0(OpMIICHHUE
CHOCOK; COOTBETCTBHE OOIITUM HOPMaM H MpaBujiaM OMOIMorpaguu NPUMEHSIEMbIX HCTOYHUKOB
U CCHUIOK Ha HUX; PeaJbHOE UCIIOIb30BaHUE B paboTe IUTEpaTyphl IPUBEACHHOM B CIIHCKE
MCTOYHHKOB; IIMPOTA BPEMEHHOTO 1 (PaKTUIECKOTO OXBATa JIOMOJHUTEILHOM JTUTEPaTYPHI;
11e51ec000Pa3HOCTh UCIIOIB30BAHUS TEX HIIM MHBIX HCTOUHUKOB.

OTtMmeTka “5” cTaBUTCS, €CIIH

coJiepKaHue paboThl IOJTHOCTHIO COOTBETCTBYET TeMe; (haKTHUECKHE OITHOKHA OTCYTCTBYIOT;
cofiep’KaHKe M3JI0KEHHOTO TTOCIIeI0BATENIbHO; paboTa OTIINYaeTcss 00raTcTBOM CII0Bap,



TOYHOCTBIO CIIOBOYNOTPEOIECHUS; JOCTUTHYTO CMBICTIOBOE €IMHCTBO TEKCTA, MILTIOCTPAITHH,
JOTIOTHUTEIbHOTO MaTepuana. B pabore nonymieH 1 Hepoder B conepkanuu; 1-2 peueBbix
Hemodera; ] rpaMmmaTrueckas ommoka.

OtmeTka “4” cTaBUTCS, €CIIN

coJiep>kaHue pabOThl B OCHOBHOM COOTBETCTBYET TeMe (MMEIOTCS He3HAYNTEIbHBIC OTKJIOHCHUS
OT TE€MBI); UMEIOTCSl €AMHUYHBIEC (DaKTHUECKHUE HETOYHOCTH; UMEIOTCSI He3HAUUTEIbHbIE
HAPYIICHUS MTOCIIE0BATEILHOCTH B U3JI0KEHUH MBICIICH; UMEIOTCS OT/ICIIbHBIC
HEMPUHIUIIHATIbHBIC OMOKU B ohopmiieHnH paboTel. B pabore gomyckaercs He Oonee 2-X
HEJ0YETOB B COJIEPKaHUU, HEe Ooliee 3-4 pedeBbIX HEJIOUETOB, HE 00jee 2-X TpaMMaTHIECKIX
OIMOOK.

OtMeTKa “3” cTaBUTBCH, €CIIU

B pa0oTe OMYIIEHBI CYyIIECTBEHHbIE OTKJIIOHEHHSI OT TeMbI; padoTa JOCTOBEpHA B TJIaBHOM, HO B
HEl IMEIOTCS OT/ACIbHBIC HAPYIICHHS ITOCICIOBATEILHOCTH U3JIOKEHUST; opopMiteHre paboThI
HE aKKypaTHOE, eCTh MPETEH3UU K COOIIOICHUIO HOPM U IIpaBmIl OnbIrorpaduueckoro u
WLTIOCTPATHBHOTO oopmiteHus. B pabote nomyckaercs: He Ooliee 4-X HEIOYETOB B
COJIep’KaHUU, 5 peueBbIX HEAOUYETOB, 4 IPaMMaTHYECKUX OIIUOKH.

OtMeTKa “2” cTaBUTCH, €CIIN

paboTa He COOTBETCTBYET T€ME; AOMYIIEHO MHOTO ()aKTUYECKUX OMIMOOK; HapyIIeHa
MOCIIC0BATEIHHOCTh U3JIOKEHHS BO BCEX YACTSAX PAOOTHI; OTCYTCTBYET CBS3b MKy HUMU;
paboTa He COOTBETCTBYET IJIaHy; KpaiiHe OeJleH clloBaph; HAPYIIEHO CTHIIEBOE €AUHCTBO TEKCTA;
OTMEUEHBI CEPHhE3HBIC TPETCH3MH K Ka4eCcTBY o(hopmIieHUs paboThl. [[omymieHo 10 7 peueBbIX U
110 7 TpaMMaTUYECKUX OMIMOKH.

[Tpu oreHKe TBOPUECKOM PabOTHI YUUTHIBACTCS CAMOCTOSTEIIEHOCTD, OPUTHHAILHOCTh
3aMbIciia paboThl, YPOBEHb €€ KOMIIO3UIIMOHHOTO U CTUJIEBOTO PEILIEHUs, peYeBOTO
odopmiieHus. 30bITOYHBIN 00heM pabOTHI HE BIIMSICT HA TIOBBIIIICHUE OIICHKH. Y YU THIBAEMBIM
MOJIOKUTEIHHBIM (DAaKTOPOM SIBJISIETCS HAJTMUKE PELICH3UH Ha UCCIIEIOBATEIhCKYIO padoTy.

Kpurepun camooneHku

“5” — pedeKCUBHBIN ypoBEHb YCBOEHUS MaTepuaina (‘“lporoBapuBaHue’ €ro B yMe);
(BbInoaHMI MPaBUIIBHO U CAMOCTOSITEIBHO)

“4” — BepOaIbHBIN YPOBEHB (TOJBKO MEPECKA3 BCIYX COCENY);

(BbInmoaHM npaBUWIIbHO, HO AOMYCTHI HEKOTOPbIE HETOUHOCTH, OIIMOKH WM CAETAll C YeH-To
MTOMOIIIBIO)

“3” — mpeAMETHBIN YpOBEHb (IIPOrOBapyBaHHUE BCIyX C ONOPOM HAa CIIPABOYHUK).

(Cnenan He Bce( MEHBIIE TTOJIOBUHBI), CIIETaN ¢ OIMMOKAMHU U HE CAMOCTOSTEIHHO)

IlepeyeHb OIMOOK.

I. I'py0Obie ommoKkn.
1. He3nanue omnpeeneHnii OCHOBHBIX MOHATHM, 3aKOHOB, TIPaBUJI, TIOJIOKEHUH TeOopuH, Gopmyi,
OOIIECTTPUHATHIX CUMBOJIOB, 0003HaueHHs (PU3MUECKUX BEJINYHH, €IUHHUILY U3MEPEHHUS.
2. HeymMeHuHe BBIIENATH B OTBETE TIIABHOE.
3. Heymenue npuMeHSTh 3HaHUS JUIS PEIICHUS 3a7ad U OOBSCHEHHS (PU3MUECKUX SIBICHUIA,
HEMPaBWIBHO C()OPMYIUPOBAHHBIE BOIPOCHI, 33JaHUS WIM HEBEPHbIC OOBACHEHMs XoJa HX
pellleHusl, HE3HaHHE IPUEMOB PELICHHUS 3a/Jad, aHAJIOIMYHBIX pPaHEE PELICHHBIM B KJIACCE;
OLIMOKM, ITOKAa3bIBAIOLINE HENPABWIBHOE IOHMMAHHE YCIOBUS 3aJjaud WIM HENPaBUIbHOE
UCTOJIKOBAHUE PELLICHHUS.
4. HeymeHnue 4uTaTh U CTPOUTH IpaMKU U IPUHIUIIHATIBHBIE CXEMBbI
5. Heymenue moAaroToBuTh K paboOTe YCTAaHOBKY MIIHM JabopaTopHOEe 00OpYAOBaHHE, MPOBECTH
OIIBIT, HEOOXOIMMBIE PAaCUEThl WJIN MCII0JIb30BaTh [1OJy4YEHHbIE JAaHHbIE JUI BBIBOJOB.



6. HeGpexHoe oTHOIIeHHEe K J1a00paTOpHOMY 00OPYIOBAHUIO M U3MEPHUTEIBHBIM ITPHOOpaMm.
7. Heymenue onpenenuTh MOKa3aHusi H3MEPUTEILHOTO MTpHUoopa.
8. Hapymenue TpeGoBanuii mpaBui 6€30MacHOTO TPy/ia MPH BHIMOJIHEHUH SKCIIEPUMEHTA.

I1. HerpyObie ommoku.
1.Herounoctr (HopMyaupoBOK, ONpeneIeHUH, 3aKOHOB, TEOPHUM, BBI3BAHHBIX HEIOJHOTOMN
OTBETa OCHOBHBIX NMPHU3HAKOB ONpeaessieMoro noHsaTus. OmuoKy, BbI3BaHHbIE HECOOIIIOICHHEM
YCIIOBUY MPOBEACHUSI ONbITA WIIK U3MEPEHHUIA.
2.0mubKu B yCIOBHBIX O0O3HAYCHHUSX HA MPUHIUMHAIBHBIX CXEMaX, HETOYHOCTH YEPTEKEH,

rpaduKoB, CXEM.
3.IIpomyck Wiy HETOYHOE HATMCAHNE HAUMEHOBAHUH €TUHUI] PU3NICCKIX BEITUIHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m
NPOrpamMMbl Bcero Koﬁﬂ TPOILHBIC Hp6aKanecKne o0pa3oBaTte/ibHbIC
padoTbl padoTbI pecypes
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3nea 2. Yruesogopoasl
2.1 [IpenenbHbIe YTIeBOAOPOABI — ATKAHBI 2
29 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1
) AJIKaJMEHBbI, aJIKUHbI
2.3 ApomMaTH4eCKHe yTIeBOAOPOIbI 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux nepepaboTka
Hroro no pazneny 13
Pa3nea 3. Kuciopoacoaep:kaiue opranu4eckue coeJuHeHHs
3.1 Crnuptsl. ®enon 3
39 Anbpaeruasl. KapOOHOBbBIE KUCITOTHI. 7 1
' CrnoxHble 3¢upbl
33 Yrinesoasl 3 2
Uroro no pazgeny 13

Pa3znea 4. A3oTconeprkaiue opraHudecKkue coe{uHeHust

4.1

AMUHBL. AMUHOKHUCIIOTHL. benku




Uroro no pazgeny 3
Paznen 5. BeicokoMoIeKy IsSIpHBIC COETHHEeHHsT

5.1 . Imactmacchl. Kayayku. Bomoksa 2
Hroro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i ——— Beero KogITpo.m)m,Ie H[%aKanecmae 06pa3oBaTeILHbIe
padoTbI padoTsI pecypesI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue atomoB. [lepuoanueckuii 3akoHn
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB JI. 1. Menaeneena
12 Crpoenue BemectBa. MHOroo6pasue 4
) BEIIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertabl 6 1
2.2 Hemeransl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTAHNMYECKUX )
) BEIIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 ‘ XUMUS U )KA3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bcero KO6H TPOTBHBIC HpﬁaKanecRue H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypesl
[Ipenmert opranuyeckoil XuMuu, e€
1 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUECHHE 02.09.2025
Teopus cTpOCHHS OPTraHUIECKUX
2 coequHenuit A. M. bytiepona, eé 1
A YLIepoBa, 09.09.2025
OCHOBHBIC TTOJI0KCHUS
[IpencraBnenue o knaccuukanuu
opraHnyeckux BemiecTB. Homenknartypa
3 1
(cucremaTuveckasi) U TPUBHAIbHBIC 16.09.2025
Ha3BaHUS OPTaHUYECKUX BEIECCTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMUYECKUH PsijL 23.09.2025
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB 30.09.2025
6 AJKeHBI: COCTaB U CTPOCHHUE, CBONCTRA 1
poeHHe, 07.10.2025
DOTUJIEH U TPOINUIIEH — MPOCTeHIIne
7 1
MIPEICTaBUTENN aJTKEHOB 14.10.2025
3 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1
STUJICHA U U3YYEHUE €0 CBONCTBY 21.10.2025
Ankanuensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. [lomyuenune 1
yramen-1, i 11.11.2025
CUHTETUYECKOI0 KayuyKa U pe3uHbI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
10 TOMOJIOTUYECKUH psill. ALIETHUIIEH — 1
P All 18.11.2025

MIPOCTEUIINN NMPEACTABUTED AIKUHOB




11

Brrancnenus no YpaBHCHHUIO XHUMHYECKOM

peakiumn 25.11.2025
12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB 02.12.2025
I'enernueckas CBSI3b YTIE€BOIOPOAOB,
13
IIPUHAIEKALIUX K Pa3IMYHbIM KJ1accaM 09.12.2025
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:
14 TPHPOJIHBIi ra3 U MOMyTHbIE He(TSAHBIC 16.12.2025
rasbl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:
15 TPHPOJIHBIi ra3 U MOTTHBIE He(TSAHbIC 23.12.2005
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
16 KonTponbHas pabota no pazaeny
«YTI1€BOAOPOIBD 30.12.2025
17 [IpenenbHble OTHOATOMHBIE CIUPTHI:
METaHOJI U 3TaHoJI. BosiopoaHas cBs3b 13.01.2026
13 MHOroaToMHbI€ CIUPTHI: TUIICHTIIUKOIb U
IJIMLEPUH 20.01.2026
DeHOJI: CTPOCHHE MOJIEKYIIBI, (PU3UYECKUE
19 .
U XMMUYECKUE CBOMCTBA, IPUMEHEHHE 27.01.2026
20 Anpnerupl: popmManbaerua u
areraabIerua. AeToH 03.02.2026
OnHOOCHOBHBIE IIPe/ieNbHbIE KAPOOHOBBIE
21
KHCIIOTBI: MypaBbUHAs U YKCYCHasI 10.02.2026
[TpakTrueckas padota Ne 2. «CBoiicTBa
22 .
pacTBOpa YKCYCHOM KHUCIIOTBI» 17.02.2026
CreapuHOBasi M OJIGMHOBAsI KUCIIOTHI, KaK
2
3 MIPEICTaBUTENN BBICIIUX KapOOHOBBIX 24.02.2026
KHCJIOT
4 MBpbl1a KaKk COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ASHCTBIE 03.03.2026
25 CrnosxHble 3¢upbl KaK MPOU3BOIHbBIE




26

KapOOHOBBIX KHCIIOT. [ MAPOIN3 CI0XKHBIX
3¢upoB

XKupsl: ruaponu3, npuMeHeHue,
OuosIoruuecKas poib )KUPOB

10.03.2026

17.03.2026

27

VYraeBogpl: cOCTaB, KiIaccuuKanus.
Baxneiiue npeacraBuTeNnu: TII0K03a,
¢bpykTO3a, caxaposa

24.03.2026

28

29

Kpaxmai u neimirono3a Kak IpupoJHbIe
IIOJIMMEPBI

Kontponbnas pabota mo pazaery
«Kucnopozacoaepxariue opraHu4ecKue
coeauHeHUs»/ Beepoccuiickas
poBepouHas paboTa

07.04.2026

14.04.2026

30

31

OOm1ast XxapaKTEpUCTHKA a30TCOACPIKAIINX
OpPraHUYECKUX COCAUHEHUN /
Bcepoccuiickas npoepounas pabota

AMWHBI: METHJIAMUH W aHUJINH

21.04.2026

28.04.2026

32

AMUHOKHCIIOTHI KaKk aM(pOTEepHbIE
OpraHUYECKHE COCANHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuabl.
benku xak npupoaHsIe
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

05.05.2026

33

OCHOBHbBIE OHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
HToroBasi KOHTpOJIbHAs paboTa.

12.05.2026

34

OcHoBHBIC MCTOABI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COGJII/IHGHI/IfI.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

19.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUHN IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalys aToMOB

KoauuyecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

[Tepuonuueckuii 3akon u Ileprnonnueckas
cHUCTeMa XMMHUYECKuX demMeHToB /1. U.
MeHpeneeBa, X CBS3b C COBPEMEHHOM
TEOPHUEHN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEIUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUONYECKOTr0 3aKOHA U CHCTEMBI
xumudeckux ayemenToB .. Meneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBs13U. BogoponHas cBs3b

BaneHTHOCTB. DNEKTPOOTPUIIATETBHOCTb.
Crenensb okucienus. Bemecrsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO
CTPOEHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 10151 BEILLIECTBA B pacTBOPE

Knaccudukanus 1 HoMeHKIATypa
HEOpPraHWYEeCKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BELIECTB, PA3JIUYHBIX
KJIaCCOB

Knaccudukanms XuMruaeckux peakiuii B




HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
3aKOH COXpaHEHMS MAcChl BEILIECTB; 3aKOH
COXPAHEHHUS U IPEBPAIICHUS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTUMbIe pEaKIUH.
XUMHYecKoe paBHOBECHE

10

[TpakTrueckas padota Ne 1. «BiustHue
pa3nuYHBIX (haKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakinm»

11

12

13

14

15

DIIeKTpoJIMTHYECKast Auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peakniun nonHoro oomeHa. I'uaponu3
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENEHO-BOCCTAHOBUTEITHHBIC
peakuuu. [lonarue o0 anexkTponuze
pacIyIaBoB M paCTBOPOB COJIEH

KonTponbnas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertaiuel, ux nosioxenue B [lepuoanyeckoii
CHUCTEME XMMHUYECKHX d1emeHToB 1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Guznyeckue cBOWCTBa
METaJIJIOB

CrnnaBel METaIIOB. DIIEKTPOXUMUYECKUH Pl
HanpsHKeHUH MeTalyIoB

16

XHMHYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kajaui, Kaablluid, MarHuH,
AITIOMUHUN) U UX COCTUHEHUN

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COE€IUHEHUN
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[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«Metamisny"

20

21

22

Hemeramel, BX MOJOKEHNE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
ANIOTpOnus HEMETAIOB (Ha IpUMepe
KHCIIOpOoJIa, cephl, hocdopa u yrieposa)
XHWMHMYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

23

24

25

XUMHYECKHE CBOMCTBA a30Ta, pocdopa U ux
COE€IUHEHUN

XHUMHUYECKHUE CBOICTBA yriepoaa, KpeEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAVIOB U UX
COE€TMHEHUI

26

27

28

O0001IeHrEe U CUCTEMATH3AIMA 3HAHUN 110
Teme «HemeTramnely. Beranuciaenus mo
YPaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TepMOXI/IMI/I‘IeCKI/Ie paCLIéTI)I

[IpakTuueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"Hemertanmsi'"»

KontponbHas padota mo TeMam «MeTauibiy
u «Hemeramnsny

29

HeopraHquCKHe 1 OPraHnv4C€CKHUEC KUCIIOTHI.
HeOpFaHI/I‘-ICCKI/IC 1 OPraHUYICCKHUEC OCHOBAHUMA

30

AMpoTepHbIE HEOpPraHUYeCK1e U
opraHnuyeckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKHUX U OPTaHUYECKUX




BEILIECTB

Pone xumuu B o0ecrieueHun BKOHOFHHGCKOﬁ,

31 JHEPreTUYECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHUU MEAUIIMHBI
[Ipencrarnenus 00 0OMKX HAYYHBIX

32 IIPUHLUIIAX IIPOMBIIUICHHOIO MTOIYy4EHUS 1
BAKHEHMIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MaTEPHUAIOB 1

34 XuUMUsI ¥ 3I0POBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

ChopmMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHH B TIO3HAHUU
SBJICHUWA TIPUPONBI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOU IS
peleHusT TPAKTUYECKUX 3a7a4 U DKOJIOTMYECKH OOOCHOBAaHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHON cpesie

1.2

Bnanenne cucremMoll XUMHUYECKHMX 3HAHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraroIue HOHATUSA (Monexymna, BaJICHTHOCT,
JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHCICHMS, XMMUYECKas CBA3b,
MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, YIIEpOTHBIA CKeEJeT,
(GyHKUMOHANbHAS ~ TpylHa,  pajJukans,  HU30Mepusi,  M30MEphI,
TOMOJIOTHYECKUH  pPsii, TOMOJIOTH, YIJIEBOJOPOJbl, KHUCIOPOIA- U
a30TCoJepKaIlue COCJUHEHUs, OMOJIOIMYECKM AKTHBHBIE BEILECTBA
(yraneBogpbl, JKHUpPBI, O€JNKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOpUHM U 3aKOHBI (Teopus
XMMHUYECKOTO CTpPOEHHsI opraHmdeckux aemiects A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUH, (DaKTOJIOrHYECKHE
CBEIEHUSI O CBOMCTBaX, COCTaBe, IOJyYeHMH U 0e30macHOM
HCIOJIb30BAHUN  BaXXHEMIIMX HEOPraHMYEeCKMX U  OPraHUYECKUX
BEIIECTB B ObITY U MPAKTUYECKOH J1eATEIbHOCTH YellOBeKa

1.3

1.4

ChopMupoBaHHOCTh YMEHHMI BBIABISATH XapaKTepHbIE MPH3HAKU
MOHSATUH,  YCTAaHaBJIMBATh WX  B3aUMOCBS3b,  HCIOJIb30BATH
COOTBETCTBYIOLIME IOHATHS NPU ONUCAHUM COCTaBa, CTPOCHUSA U
MPEBPAIICHUN OPTAaHNYECKUX COCTUHEHUN

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJIB30BATh XUMHUYCCKYIO CHMBOJIUKY
JUISE COCTaBIIEHUSI MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyaT OpPraHMYECKHX BEMIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKINil, U3TOTaBIUBATh MOJEIN MOJIEKYJI OPTraHUYECKUX
BEIIECTB I WILTFOCTPAMA HX XUMHYECKOTO W IPOCTPAHCTBECHHOIO
CTpOCHHS

1.5

ChopmupoBaHHOCTE ~ YMEHUH  yCTaHABIMBATh  IPHUHAJICKHOCTD
HU3YUYCHHBIX OPTraHUYCCKHUX BCIICCTB II0 HMX COCTaBy U CTPOCHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHeHHi (YriIeBOJAOPOIBI,
KHCJIOPOA W a30TCOACp)KAIINE COSAMHEHHS, BBICOKOMOJICKYIISIPHBIC
COC,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUs 10 CUCTEMATHUECKOU
nomenkiarype (IUPAC)

L.5

CdopmMupoBaHHOCTh YMEHHUS ONPEAEATh BUABI XUMHUYECKOU CBSI3U B
OpPraHUYECKUX COCTMHEHUSIX (OIMHAPHBIE U KPaTHbBIE)

1.6

ChopmupoBaHHOCTh  yMEHHUSI NPUMEHATH: TOJOXKEHUS  TEOpUHU
CTpoeHHusi opranudeckux BemiectB A.M. bytnepoBa 11t 0ObscHEHHS
3aBUCUMOCTH CBOWCTB BEUIECTB OT HX COCTaBa M CTPOEHUS; 3aKOH




COXpPaHCHHUA MaCChl BEIICCTB

2.1

VYTIIeBOIOPOIBI. Kucnoponconepxkariue u a30TCOoIepIKaIIIe
OpraHUYEeCKUE COeANHEHUS. BHICOKOMOIIEKYIISIPHBIE COSTUHEHUS

ChopmupoBaHHOCTE yMEHUW TPUBOAWTHL TPUBHAIBHBIC Ha3BaHUS
OTJICIIBHBIX OPraHMYECKHX BEIIEeCTB (ITHJICH, MNPOIWICH, alleTHUJICH,
STWICHIJIUKOJb, TIHIEepUH, (QeHon, Qopmanbaerun, ameraibIerui,
MypaBbHHAs KHCJIOTa, YKCYCHash KHCJIOTa, OJICMHOBAas KHUCIIOTa,
CTeapuHOBasl KHUCJIOTa, TJIIOKO3a, (PyKTO3a, Kpaxmal, IIeJUII0I03a,
TJTAIIVH)

2.2

ChopMHpPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢du3nyuecKkue M XUMUYECKUE CBOWCTBA THUIHYHBIX MPEICTaBUTENICH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATHIJICH,
MPONWICH, aneTuieH, OyraaueH-1,3, merwnOyraauen-1,3, OeHzodn,
METaHOJI, TAHOJ, STUJICHIJIMKOIb, IIMIEPHH, (EHOJ, aleTaabIeru]I,
MypaBbHHAsS W YKCYCHasi KHCIIOTBHI, TJIFOKO3a, Kpaxmall, IeJUII0JI03a,
AMHHOYKCYCHasl KUCJIOTA)

23

ChopMupoBaHHOCTh YMEHHS WILTIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXIy  TUIWYHBIMH  TPEACTABUTEISIMU  PA3JIMUYHBIX  KJIACCOB
OpPraHMYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIINX XUMHUYECKHUX
peakiuii C UCTIOIb30BAHUEM CTPYKTYPHBIX (hopmMyIl

24

CdopmupoBaHHOCTH yMEHUs XapaKTEepU30BaTh UCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbsI (HEPTH, TPUPOIHBINA Ta3, Yroiib), CIOCOOBI UX
nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH

XUMHUS U )KU3HL. PacuéTrl

3.1

3.2

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX
MEeTOJaX HAay4YHOTO MO3HAHMS, UCTIOIb3YEMBIX B XUMUU TIPU HU3YUCHUH
BEIIECTB W XHMMHUYECKUX sBIEHUN (HAOMIOJEeHUE, HU3MEpEeHHe,
JKCTIEPUMEHT, MOJICJIUPOBAHUE), HCII0JIh30BaTh CUCTEMHBIE
XUMHYECKHE 3HaHWs [N TPHUHITHS pelIeHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMH U X MTPUMEHEHHUEM

ChopMHUpOBAaHHOCTH yYMEHUW COONIOAATh TIpaBWiIa TOJIb30BAHUS
XUMHYECKON TOCynoil u 1abopaTOpHBIM 00OpYIOBaHHEM, a TaKKe
ImpaBujia 06paﬂleHHﬂ C BCIICCTBAMH B COOTBETCTBUU C MHCTPYKIUAMH
IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMHUYECKUX OMBITOB

33

CdopmupoBaHHOCTh YMEHUI TUITAHUPOBATH U BBIMIOJIHATH XUMUYECKHIMA
AKCTIEPUMEHT (TPEBpAICHUsI OPTaHUYECKHUX BEIIECTB MPHU HArPEBaHUH,
MOJIyYEHUE ITUIEHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLUU
OpPraHMYECKUX BEIECTB, JCHATypalus OENKOB TpU HArpPEBaHHH,
[IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C TpaBUJIAMHU TEXHUKU
0€30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1AOOPATOPHBIM
00opynoBaHuEM; MPEJICTABIISTh pe3yJIbTaThI XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMPOBATH BBIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUIT TPOBOAUTDH BHIYMCIECHUS 110 XUMUUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA MCXOJAHOTO BEIIECTBA HIIU
MPOJYKTa pEeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WIIH MPOTYKTOB PEAKITUH )

3.5

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAJIM3UPOBATh




3.6

11 KJIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

XMMHYECKYI0 WH(POPMAIMIO, IOJYyYaeMyl0 W3 pasHbIX HCTOYHHKOB
(cpencTBa MaccoBoit nHopmaruu, cetb UHTepHET U Apyrue)

ChopmupoBaHHOCTE yMEHHU COOMIOAATh MpaBWIIA DKOJIOTHUYECKU
1enecoo0pa3Horo MoBeIeHUss B OBITY U TPYIOBOM NEATEIbHOCTH B
LEIAX COXPAHEHMS CBOETO 3I0pPOBbS W OKPYXKAIOLIEH IPUPOJHON
Cpenbl, OCO3HAaBATh OMACHOCTb BO3JICHMCTBHS HA KUBBIE OpPraHU3MbI
OIpeeEHHBIX OPraHUYECKUX BELIECTB, IOHMMas CMBICI IOKa3aTess
I[IJIK (mpemenpbHO AOMYCTUMON  KOHIIGHTpAIlMW), TOSICHATH Ha
MpUMEPax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHHUS WX BPEIHOTO
BO3/ICMCTBUS HA OPraHU3M Y€JIOBEKa

IIpoBepsiemble MpeaAMeTHBbIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus

TeopeTnyeckre OCHOBbI XUMUU

Brnanenue cucreMol XMMUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOMOJIATAlOMIe  TMOHATHS  (XMMHUYECKUH  DJIEMEHT, aTrom,
3JIEKTPOHHAs 000JI0YKa aTOMa, §-, P-, d-3JIEKTPOHHBIE OPOUTAIIN aTOMOB,
UOH, MOJIEKYJa, BAaJEHTHOCTb, JIIEKTPOOTPHLATEIBHOCTb, CTEIEHb
OKHCIIEHUsI, XMMHUECKas CBS3b, MOJIb, MOJISIpHas Macca, MOJISPHBIN
00bEM, KpUCTAJUIMYECKasl pemeérka, TUIBl XUMHYECKUX peakuui
(OKUCITUTENbHO-BOCCTAHOBUTENBHBIE, 9K30- U SHIOTEPMHUYECKHE,
peakiuu HOHHOrO OOMEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANIEKTPOJIUTUYECKAs] ~ TUCCOLMAINSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOpPOCTh XMMHYECKOM pEaKlMi, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TE€OpHs 3JIEKTPOIUTHUECKON auccormanuu, llepuonuueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOrMYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, NOJYy4YeHHMH U O€30MacHOM HCHOJIb30BAHUM BaKHEHIINX
HEOPraHWYeCKUX BEIIECTB B OBITY W MNPAKTUYECKOW AEATENbHOCTU
4eJIoBeKa

ChopmMupoBaHHOCTh yYMEHMH BBISBISATH XapaKTepHblE MPHU3HAKU U
B3aUMOCBA3b HM3YYECHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHSA TIPU ONHMCAHUM CTPOEHUS MW CBOMCTB HEOPraHWYECKHX
BEIIECTB U UX IPEBpAIICHUH; BBIABIATH B3aUMOCBI3b XUMUYECKUX
3HaHUHN c MTOHATUSAMHU u MPEACTABICHUSAMU JIPYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BnageHne OCHOBHBIMH METOJAaMU HAay4HOTO ITO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HaOmoaeHue, H3MEpeHHue, SKCIEPUMEHT,
MOJICJIUPOBAHNE)

1.4

ChopMupoBaHHOCTE yYMEHHI OMPEACNATh BaJCHTHOCTh H CTENEHb
OKHCIICHHSI XMUMHYECKHX OJJIEMEHTOB B COCIMHCHUSX Pa3IMYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBS3U  (KOBaJCHTHAas, HOHHAs,
MeTaJUIn4YecKasi, BOJOPOJHAS) B COCTUHECHHUSX, THIT KPUCTAIUTHYECKON
PEIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAasi, MOJIEKYJsipHAsi, UOHHAs,
MeTaJUTHYeCKas)




1.5

1.6

1.7

CdopmMupoBaHHOCTh YMEHUN OINpPEAENATh XapakTep Cpellbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COSAMHEHUN

ChopmupoBaHHOCTE ~ YMEHHS  KJIACCH(UIIMPOBATh  XMMHYECKUE
peaKIyy M0 Pa3IMYHBIM MpPU3HAKaM (YUCITY M COCTAaBY PearupyroIix
BEIIECTB, TeIIOBOMY J(h(}eKTy peakiuu, HW3MEHEHHUIO0 CTereHel
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YY4aCTHIO
KaTaJlu3aTopa)

ChopMupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pPa3JIMYHBIX THUIIOB, IMOJHBIE W COKpAIICHHBbIE YpPaBHEHUS pPEAKUUN
HMOHHOTO 0OMEHA, YUYUTBIBAsL YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIUHA UAYT
J10 KOHIIa

1.8

1.9

1.10

1.11

2.1

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIIMH, MMOATBEPIKIAIONINE
KAueCTBEHHBIH COCTaB  pa3IUYHbIX HEOPraHUYECKUX  BEIIECTB,
pacrno3HaBaTh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

CpopMHUpPOBAaHHOCTh YMEHUW PACKpBIBATh CYIIHOCTh OKHCIHMTEIIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca 3THX peaKlnid

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT pa3InyHbIX (PAKTOpOB

CpopMUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO BO3JAEUCTBUS
(mpunnun Jle HlaTtenbe)

OO6m1ast 1 HeOpraHU4ecKask XUMHS

CopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.N. Menaeneesa 51 JIEMOHCTPUPOBATH €ro
CHUCTEMATU3HUPYIONIYIO,  OOBSICHUTEIBHYID U  MIPOTHOCTHYECKYIO
byHKIIUN

2.2

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Illepuoanueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHnneneeBa, HCHoOIb3ys
MOHATUSA «S-, p-, d-dTIEKTPOHHBIE OpPOUTATNY), <«IHEPTETUUCCKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMI MO MEpPUoJaM W rpynmnam
[Tepuoanueckont cucremsl XxumMuieckux 3neMeHToB .M. Menneneesa

2.3

24

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBaTH) OOLIHE
XMMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKIaTh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXKAY
HEOPraHWYECKMMH  BEUIECTBAMM  C  IIOMOIIBIO  YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PeaKuil

ChopMHUpPOBAaHHOCT, ~ YMEHHMM  YCTaHABIMBATH  MPHUHAIICKHOCTH
HEOPTaHMYECKUX BEIHIECTB MO MX COCTaBy K OMPEICIEHHOMY KJIaccy
(rpynme) coenwHEHUM (MPOCTHIE BEIIECTBA — METALIBI U HEMETaJUIbI,
OKCH/JIbl, OCHOBAHUSI, KUCIIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHUHN HCIIONB30BaTh XMMUYECKYI0 CHUMBOJIUKY
IUI1  COCTaBJICHMsT (OpMYJd BELIECTB M ypaBHEHHH XUMHUYECKUX
peakuuii, cuctemarnueckyro HomeHkiarypy (IUPAC) u TpuBuaibHble
Ha3BaHUSl OTJCJIBHBIX HEOPraHWYeCKUX BelecTB (yrapHelii ras,




2.6

2.7

VIJIEKUCIBIA Ta3, aMMHaK, TramiéHas W3BECTh, HETali€Has W3BECTb,
MUTHEBAs COJIA, TUPUT U JIPYTHUE)

ChopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh  CYIICCTBOBAHHE  TCHETUYCCKOW  CBS3UM  MEKIY
HEOPraHWYECKUMHU  BEIIECTBAMH €  IOMOIIBIO  ypaBHCHHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUI

ChopMupoBaHHOCTh YMEHHI TJIAHUPOBATH M BBITIONHSATH XUMUYCCKUI
IKCIIEPUMEHT (Pa3JIOKEHUE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUH
KaTaJau3aTopa, ONpelesICHUE CPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHbIX (HAKTOPOB Ha
CKOPOCTh XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
Ka4eCTBEHHBIC PeakIMy Ha cyiab(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTUOH aMMOHMUs, PCHICHHUEC JOKCICPUMCHTAJIBHBIX 3aJad I10 TeMaM
«Mertaib» u «Hemeramibl») B COOTBETCTBHU C MPaBHIAMU TEXHHUKU
0€30MacHOCTH NpU OOpalleHUMH C BeUlecTBaMM M J1a00paTOPHBIM
000pyIOBaHUEM; NPEACTaBISATH PE3YJIbTaThI XHUMHUYECKOTO
SKCHepuMeHTa B (OpMe 3aliCH YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 GOpMyIHPOBATh BEIBOABI HA OCHOBE ITHX PE3YJILTATOB

2.8

2.9

ChopmupoBaHHOCTh yMEHHIl COOMIOAATh MpaBWiIa TMOJIb30BAHUS
XUMUYECKOM TOCYI0M W J1abopaTOopHBIM OOOpYAOBaHUEM, a TaKkKe
MpaBmiia 0OpalleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU
T10 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB

C(l)OpMI/IpOBaHHOCTL yMeHI/II\/’I XapaKTCPU30BaATh XUMHUYCCKUC
IMPOLECChI, JCKAIIUEC B OCHOBC IMPOMBIINIJICHHOI'O ITOJIYUYCHUA CCpHOfI
KHCJIIOTBI, aMMHaKa, a TaKixKcC C(I)OpMPIpOBaHHOCTL HpeI[CTaBJ'IeHI/Iﬁ 00
06IHHX HAay4YHBIX IMpUHIUITIax n OKOJIOTHUYCCKUX HpO6J’IGM&X
XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUS U KU3HL. PacyéThl

3.1
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ChopMupoBaHHOCTh NPEACTABICHUH O XMMHUYECKOH COCTaBIISIOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XUMHH B TO3HAHUH
SBIIGHUWA TPHUPOABI, B (POPMUPOBAHWU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOAMMOM s
pelleHrs TPAKTHYECKUX 3a/7ad U IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBbIO U NIPUPOJIHON cpesie

CdopmupoBaHHOCTH yYMEHUN KPUTUYECKH aHaJIU3UPOBATh
XUMHAYECKYI0 HMH(OpMaIio, MOJy4aeMyl0 U3 Pa3HbIX HCTOYHHMKOB
(cpeacTBa MaccoBO KOMMYHHUKaIUMH, ceTb IHTEpHET U Apyrue)

ChopMHUpPOBAaHHOCT, yMEHUW COOJIIOJATh TIPAaBHJIA DKOJOTHYECKHU
11eJ1Iec000pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JAEATENIbHOCTH B
LEIAX COXPAaHEHUs CBOETO 3J0POBbSI M OKPYKAKOLIEH NPUPOJHON
Cpelbl

34

Oco3HaBaThb OMacHOCTh  BO3JEHCTBUS HA JKUBBIE OpPraHU3MBI
onpeeEHHBIX BEIIECTB, MOHUMAas cMbIci nokasarens [1JK, nosacHsITh
Ha IIpuUMepax CrocoObl YMEHBIIICHUsI W TIPEAOTBPAIEHUS UX BPEIHOTO
BO3JEHCTBUS HA OPTAHU3M YEJIOBEKA

3.5

CdhopMupoBaHHOCTB yMEHUHI IIPOBOJIUTH BBIYMCIICHUS c
HCIIONIb30BAHUEM IIOHATHS «MAaccoBas JOJA BEILECTBA B PacTBOPEY,
O00BEMHBIX OTHOIIEHMH Ta30B IMPH XUMHUYECKUX PEAKLHUAX, MACCHI




BEIIECTBA WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce MiIM 00BEMY OJHOrO M3 YJYacTBYIOUIMX B PEAKLUU BELIECTB,
TEII0BOro 3¢ (eKra peakluyu Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT COJAePKAHUS

TeopeTnyeckre OCHOBbI OPraHUYECKON XUMHUHU

[Ipenmer opraHMyeckOd XHMMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MIOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloB. Teopuss CTPOCHHUS OPraHUYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrpykrypHable (HOpMYIIBl OpraHUYECKHX BEIISCTB. [ OMOJIOTHS, H30MEpHS.
XUMUYECKasi CBA3b B OPraHMYECKUX COCAUHEHUSIX — OJIMHAPHBIE W KpaTHBIC
cBs3u. [Ipencrasienue o kinaccuukay OpraHuuecKX BEHIECTB

1.3

2.1

2.2

HOMGHKHaTypa OpPraHu4YCCKUux COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘leCKaH) H TPpUBHUAJIbHBIC
Ha3BaHUS BaKHEUIITNX HpeIICTaBPITeJIGfI KJIaCCOB OPraHM4CCKUX BCUICCTB

VYri1eBo10posl
AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne

npeaACTaBUTCIM AJIKAHOB! (1)I/I3I/ILI€CKI/IG U XHUMHUYECKHE CBOMCTBa (peaKI_II/II/I
3aMCIICHUA U FOpeHI/ISI), HaXOKXIACHUEC B IPHUPOAC, TOTYUYCHUC U IPUMCHCHHUC

AJKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUN psf. DTWIEH M NPONWIEH —
NPOCTEHIINE NPEACTAaBUTENIN AJIKEHOB: (HU3MYECKHE U XUMHYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAlUU, OKHUCIEHUS U
MOJIMMEPHU3ALHH ), TOJIyYeHHE U IPUMEHEHUE

23

Ankanuensl: Oyraguen-1,3 u MeTunOyranueHn-1,3: cTpoeHue, BaxkHeWIIHNe
XUMHUYECKHE CBOMCTBA (peakuusi noiaumepusanun). [lomyuenue cuHTETHUECKOTO
Kay4yKa U pe3UHbI

24

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psif. ALETUIIEH —
NPOCTEHIIMIA TpeACTaBUTENb aJKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUe U
XUMHUYECKHE CBOWCTBA (peakluu TUApUPOBaHNs, TAJIOT€HUPOBAHMSI, THIPATALINY,
TOpPEHMSI), TOJIyYEHUE U IPUMEHEHUE

2.5

2.6

Apenbl. beHzon: cocraB, cTpoeHue, (U3MYECKHME W XHMHYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS ), IOTy4YeHUE U puMeHeHue. Tomyou:
COCTaB, CTpOeHHE, (U3MYeCKHMe M XUMHYECKHe CBOMCTBa  (peakuuu
raJIOTEHUPOBAHNS WU HUTPOBaHUs), MOJy4eHHE M NpuUMeHeHHe. TOKCHYHOCTh
apeHOB. ['eHeTHuYeckas CBSI3b MEXAY YIVIEBOJAOPOJIAMH, MNPUHAIEKAIIUMU K
pa3IMYHbBIM KJlaccaM

[Ipupoanbie HCTOYHUKH YTiIeBOAOPO0B. [Ipupoanblil ra3 u nonyTHele HeTIHbIE
ra3sl. Hegp 1 e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HeTU: MEPETOHKa,
KPEKUHT (TepMUYECKHl, KaTamuTudeckuit), muponus. IlpoaykTel mepepaboTku
He(pTH, UX NPUMEHEHUE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHbIH yromap u
MPOAYKTHI €r0 IepepadoOTKH

Kucnopocoaepxaniyue OpraHnIecKue COeaAMHCHHS

3.1

[IpenenbHble OHOATOMHBIE CIUPTHI. METaHOM U 3TAHON: CTpOeHHE, HU3NUECKUE
M XUMHYECKHE  CBOWCTBAa  (peakumum ¢  aKTUBHBIMH  METaJllaMH,
raJIor€eHOBOJIOPOIAMU, TOpEHHE), MpUMeHeHHe. BoaoponHble CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JleiicTBME MeTaHOJia M 3TaHOJA Ha OPraHU3M 4YeJIOBeKa.
MHoroatoMHble CIUPTHL. DTUICHIVIUKOJb U TIHUIEPUH: CTPOCHUE, PU3NYECKHE U




XMMHUYECKHE CBOMCTBA  (B3aUMOACWCTBHME CO  ILENOYHBIMH  METaJJIaMH,
KauecTBEHHasl peakuus Ha MHOIoaTOMHbIE cIUpThl). JleiicTBUEe Ha OpraHu3M
4esioBeKa. [[puMeHenne rauneprta U 3TUICHITITMKOIIS

3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

52

@DeHol: CTpOEHHE MOJIEKYJbl, (U3MYECKHUe U XUMHYECKHE CBOMCTBA.
Tokcuunocts enona. [lpumenenue gpenona

Anbreruasl M KeToHbl. POpMabAerul, alueTaabAeTHl: CTpOeHUEe, Pru3ndeckue u
XMMHUYECKHE CBOWCTBA (PEaKLUU OKUCIIEHUS U BOCCTAHOBJIEHUS, KaueCTBEHHBIE
peaxkiuun), noJy4eHue U NpUuMEHEHUE

OAHOOCHOBHBIE IpeAeIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHas M yKCyCHas
KHUCJIOTBI: CTPOEHUE, pU3NUECKUe U XMMUUYECKHE CBOMCTBA (CBOMCTBA, 00IIMe JUIs
Kjlacca KHUCJIOT, peakius OSTepuuKanyu), TI[OIyd4eHHe U [PUMEHEHHE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX
KHUCIOT. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIeHCTBHE

CroKHBIE 3(1)I/IpI>I KaK IIPOHU3BOJHBIC Kap6OHOBI)IX KHCIJIOT. FI/IIIpOJII/I?, CJIOKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornueckas posb
JKHUPOB

VYraeBoapl: coCTaB, KiacCU(UKAILUSA YIIEBOAOB (MOHO-, M- M IOJUCAXapuibl).
I'moko3a — mpocredmmii MOHOCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢du3nyeckre 1 XuMHUYECKUe cBoiicTBa (B3aumozeiicteue ¢ rugpokcuaom meau(1l),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuzaa cepedpa(l), BoccraHoBieHueE,
OpOKeHME TJIIOKO3bl), HAaXOXJIEHUE B IPUPOJE, NMPUMEHEHHUE, OMOJOrHyYecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u mesmiono3a Kak
IpUpOAHbIE MonauMepbl. CTpoeHHE KpaxMmana M Leurosio3bl. Pusznueckue u
XUMHUYECKHE CBOICTBA Kpaxmaia (THIPOJIN3, KAUeCTBEHHAs! PEaKIMsl C HOJI0OM)

A3oTcoiepKaliie opraHn4eckie CoeIMHEeHUs

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHHYecKue coequHeHus. duznueckue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpuUMepe INMIUHA). buomoruueckoe
3Ha4E€HHE AMMHOKHUCIOT. [lenTuasl

benku kak mpuUpONHBIE BBICOKOMOJEKYJspHbIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHMMHUYECKHE CBOMCTBa OENKOB:
TUIPOJIN3, ACHATypalusl, KAYeCTBEHHbIE peaklliy Ha OeIKu

BbICOKOMOIEKYIIIpHBIE COETMHEHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BE€HO, CTETICHB MOJTMMEPU3AIIUHN, CPETHSIS MOJICKYIISIpHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCAUHEHUNH —
MTOJTMMEPU3AITUS 1 TTOJIMKOHICHCAIIHS

SKCHepI/IMeHTaJ'H)HI)Ie MCTOAbl H3YUCHUSA BCHICCTB W HUX TP eBpameHHﬁ .

O3HAKOMJICHHUE C 06pa3uaMI/1 NMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U pE3UHBbL

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

XUMHYECKUH 3JIeMEHT. AToM. SIapo aToma, M30TOMBl. DJIEKTPOHHAS 000JIO0YKa.
DHepreTuveckre YpoBHHU, IOJYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DIIEMEHTHI.




1.2

OcoOeHHOCTH pacrpe/eNieHns 3JIEKTPOHOB M0 OpOUTAISAM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX NMEPUOOB. DIEKTPOHHAS KOH(DUTYpALIUsl aTOMOB

IIepnonnueckuit 3akoH u [lepuoanueckas cucreMa XUMHYECKUX d1aeMeHToB J[.1.
MengeneeBa. CBsA3b NepuOAMYECKOro 3akoHa H Ilepmomnueckold CUCTEMBI
xuMudeckux vieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHUX DJJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX M CIOXKHBIX BELIECTB IO TPYNIaM M IEPHOAAM.
3HaueHue NepUOJIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH

1.3

1.4

1.5

1.6

1.7

1.8
1.9

Ctpoenne BemiecTBa. XHUMHYECKass CBSI3b. BHIBI XMUMUYECKOW  CBS3H
(KoBaJieHTHAs HEMOJISIpHAsE W TOJspHAsi, HWOHHAs, MeTajndeckas). VoHbI:
KaTHOHBI U aHHMOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUUYECKOU CBSI3H
(0OMeHHBIN U TOHOPHO-aKLIENTOPHBIN). BogopoaHast cBsi3b

BanentHocTs. DnekTpooTpuniateabHOCTh. CTENEHb OKUCICHUS

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEILIECTBA. TWUIMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA
BEUIECTB OT TUNA KpuUcTamyeckod pem€rku. Ilonstue o aucnepcHbIX
cucteMax. VIcTUHHBIE M KOJUIOMJIHBIE pacTBOPbL. MaccoBasi J0Jis BelllecTBa B
pacTBope

Knaccudukanusa Heoprannueckux coeuHeHnii. HomeHnkinatypa HeopraHmaeckux
BELIECTB

Xumuueckas — peakius.  Kmaccudukanms ~— XMMHUYECKMX — peaknuid B
HEOPraHWYECKON M OPraHUYECKOM XMMMH. 3aKOH COXPAaHEHHUS MAacChl BEILIECTB,
3aKOH COXPAaHEHUs U NIPEBPALLECHUS SJHEPIUH IIPU XUMUYECKHUX PEAKLIUAX
CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3JIMYHbIX (PAKTOPOB

OOpatumble peakuuu. XUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha
COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle Ilarense

1.10

OnekrponuTndeckas aucconuanms. CuibHbIE M ciadbie 3ekTpoiuThl. Cpena
BOJHBIX paCTBOpOB BCIIICCTB: KHUCJIasd, HeﬁTpaJ'II;HafI, mIeJiIouHasl. PeaKHI/II/I HOHHOTO
oOMeHa

1.11

2.1

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumust

Hemeramnsl. [lonoxxenne HemeramioB B llepuoanyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa 1 0COOEHHOCTH CTpoeHHs aToMOB. Duzndeckue
CBOICTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCII0pO/ia, CEpHI,
docdopa u yraepoaa)

2.2
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XUMHUYECKHUE CBOMCTBA BAXKHEUIINMX HEMETAIIOB (TaJIOTEHOB, CEphbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U HUX  COEIMHEHUH  (OKCH[OB,
KHCIIOPOJICOICPKAIUX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). [IpuMeHeHue
BaXHEHIITNX HEMETAJUIOB U X COEINHEHNH

Meramnbl. Ilonoxenune wmertamwtoB B Ilepuogmdeckoil cucTteMe XUMHYECKHUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. OO0mue ¢puzndeckue cBoicTBa MeTaioB. CrilaBbl METAIIIOB.
DNEKTPOXUMHUYECKUN Psii HAIPSHKEHUH METAITIOB

24

XWMHYECKHUE CBONCTBA BAXKHEWINIMX METAJUIOB (HATPWUM, KalWi, KaJbIUH,
MarHuii, aTIOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) U HX coeauHeHwil. Oomue
CIOCOOBI MOTYyYCHUsI METAIIOB. [I[puMeHeHNE METAITOB B OBITY U TEXHHUKE

2.5

I'enetnyeckas cBSI3b HCOPIraHNYCCKUX BCIUICCTB, IIPHUHAMICKAINIUX K Pa3IMYHBIM
Kj1accaM




XUMUS U )KA3HD

3.1

Ponp xumMum B 0OeCreYeHUH SKOJOTHYECKOW, SHEPIeTHYECKOW W THIIECBOU
0€30MacHOCTH, Pa3BUTUU MeIUIUHBEL. [IOHATHE O HAYYHBIX METOJaX IMO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKITUNA

3.2

[IpeacraBnenuss 06 OOIMMX HAYYHBIX MPHHIMIAX MPOMBIIIJICHHOTO TOJyYEHUS
BOXHEHIIMX BelecTB. UenoBEeK B MHUpPE BELIECTB U MATEPHUANIOB: BaXKHEUILIHE
CTPOUTENBHBIE MaTepHUajbl, KOHCTPYKIMOHHBIC MaTepualibl, KpPackH, CTEKIIO,
KEpaMuKa, Marepualbl ISl JIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKHUE U
MUHEpaJIbHbIC YI00pEHUS

3.3

XuMus W 30pOBbE UEJIOBEKAa: MpaBuja MCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpermapaToB, MpaBuiIa 0€30MaCHOTO UCIIOJIBL30BAHUS MIPEIapaTOB OBITOBON XUMUU
B [TOBCEIHEBHOM JKU3HU



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus, 10 xnace/ IM'abpuensu O.C., OctpoymoB NU.I'., CnagkoB C.A. AKIIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Xumus. 10 xnace. ['abpuensa O.C., Octpoymos W.I'., Cnagkos C.A. AkioHepHOe 00IIIeCTBO
«M3narenscTBO «IIpocBemnienne» *Xumusi(6a3oBbliiypoBeHb).Peannzanus o6pa3oBaHus:
MeToaudeckoe mocooue st yuurtens / Kasepuna A. A., [Tuayruna I'.B.; mox pen.I'. B.
[Tnuyrunoii. M. : ®I'BHY «MHcTUTyT cTpareruu pa3sutus oopazoBanus PAOy,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1. Ilopran pynnamenTanpHOro XuMudeckoro oopasosanusi ChemNet.

2. Xumunueckast ”HpopMalonHas cetb: Hayka, oOpasoBaHue, TeXHOIOTUH
http://him. Iseptember.ru

3. Enunas kosnekiusa LOP: TlpenmeTHas kosuteKuus «XuMUs»

4. http://school-collection.edu.ru/collection/chemistry

5. EcrecTBeHHO-HAayYHbBIE SKCIICPUMEHTHI: XHMHUSI.

6. Komexkuus Poccuiickoro o0mieo6pa3zoBaTenbHOTO MopTaia
http://www.chemistry.ssu.samara.ru

7. OCHOBBI XHMHH: JICKTPOHHBIN yueOHHK http://chemworld.narod.ru

8. Caiit «BupTtyanbHas XuMuueckas 1mkona» http://maratakm.narod.ru

9. Caiit «Mwup xumumn» http://chemistry.narod.ru



10 xmacc

KonTpoabHas padora Nelmo treme «Yr1eBog0poOaAbI»

Haznauenue KOHTPOJILHOW pabOTHI: OLIEHUTH YPOBEHb OCBOEHH ydamuMmucs 10 kiacca o
Teme. «YTIEeBOIOPOABI»

Copneprxanne KOHTPOJIBHBIX U3MEPHUTEIBHBIX 33aJJaHUN ONPEIENIETCS COIepIKaHNEeM
paboyeli mporpaMMbl IO y4eOHOMY MPEIMETY «XUMHUS», a TAKKE COIEpPKaHNEM ydeOHUKa
st obmeoOpazoBarenbHbIX yupexkaenuii ['abpuensa O.C., Octpoymos W.I'., Cnaakos
C.A,

Yacts A

Bri6epute oquH MpaBUIIbHBIN OTBET U3 YETHIPEX MPEASIOKEHHBIX

Al. AnkeHaM COOTBETCTBYeT oOrasi popmyna
l)Cl’lHZI‘l 2) CnHZn-6 3) CnH2n+2 4) CnH2n-2
A2. T'omoI10rOM IporneHa siBiasieTcs
Metan 2)O6ytuH 3) OyteH 4)3TaH
A3. Kaxoii BUJ1 ©30MEpUN UMEET MEHTaH
1)ronoxeHust TBOWHOM CBS3U
2)yraepoaHoro cKejiera
3)mpocTpaHCcTBEHHAs
4)mexkiaccoBas
A4. DTuieH npuMeHsieTcs IS
1) npou3BOACTBA CaXKu 2) MOIYUYEHUs paCTBOpUTENIEH
3)meraHona  4) MOJHMATHIICHA
AS. BeniecTBo, 111 KOTOPOI'O HE XapakTepHa peaklus TMIpUPOBaHUS
1) Metan 2) mpormneH 3)aTen  4) 2-MeTWIIpPOIEH
OTtser
A6. CymMa k03 GUIIMEHTOB B YpaBHEHUHU PEAKIIMH TOPEHUS MPOIeHa paBHa
)23 2)11 3)12  4)13
Yacts B
Ilpu svinonnenuu 3a0anusn Bl k kasxcoomy snemenmy nepeoz2o cmonoya noooepume
coomeemcmayowull J1eMeHm u3 6mopo2o cmoadoya. Beibpannvle 6ykevl 3anuwume 8
maoauyy no0 COOMEEmMCcmayIowuUMUu yuppamu.
B1. YcranoBuTe cOOTBETCTBHE MEXY Ha3BaHHUEM COEIMHEHHUS U KJIAacCOM, K KOTOPOMY OHO

MIPUHAJIIEKUT
HazBanue BemecTsa Kiacc coenunenmii
1) 6yran A) anmKUHBI
2) UMKJIOTEeKCaH b) ankansl
3) 6yren B) ankensl
4) metan I') cnupter
J1) uMKiIoankaHsl
E) apenst

Omeemom k 3adanuto B2 sensemcs nocredosamenvrocms yugp, Komopwvie coomeemcmeyom
HOMepam NpasuibHblX 0meemos. 3anuuiume dmu Yyu@povl 8 NOpsa0Ke 803PACMAHUSL.

B2.0TaH He MOXKET BCTyNaTh B PEAKIIHUIO C:
1) O,

2) KMnOg4

3) Cl, nHa cBety



4) H,

5) CHy

Yacts C

Cl.HanumuTe ypaBHEHHsI peakliu, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTH CIEAYIOIIHIE

npespamenus: C,;Hg — C,Hy — C,Hs0H — C,HsONa

C2. Haiinute Gopmyny BelecTBa, coaepxariero 85,71% yrnepona u 14,29% Bonopoaa,

€CJIM OTHOCUTEJIbHAS TUIOTHOCTh ITApPOB 3TOTO BEIECTBA 10 BO3yXYy paBHa 1,448.

KonTpoasnas padora Ne2 no teme «Kucjopoagocoaepskaniue coeamHeHH D
Haznauyenue KOHTpOIBHOM pabOTHI: OLIEHUTh YPOBEHb OCBOEHUs ydamumucs 10 kimacca

coJiepkaHus Kypca Xxumu 1o teme «Kucnopogocoaepxaiine COeTUHEHHUS
Conaeprxkanrie KOHTPOJIbHBIX U3MEPUTEIBHBIX 3a/IaHHUI ONPEEISIETCS COJIepKaHUEM

paboueii mporpaMMsbl 0 y4eOHOMY MPEAMETY «XUMHUS», a TAKKE COJIepKaHueM yuyeOHHKa

st obmeoOpazoBarenbHbIX yupexkaenuii ['abpuensa O.C., Octpoymos W.I'., Cnaakos

C.A,

YacTts A.

Boi6epuTe ouH NpaBUIIbHBINA OTBET U3 YETHIPEX MPEIOKEHHbBIX

Al. BemectBo, cooTBeTcTByMoMIee odieit popmyne C,H,,iOH, oTHOCKTCS K Kaccy:
l)cnuproB 2) dperonoB 3)anpaerugoB 4)KapOOHOBBIX KHCIOT.
A2. BemecTBo, SBISONIEECS H30MEPOM ITPONAHAIIS:
l)nponanoBasi KHCJIOTa 2) MpornaHoH 3)mpornanoi-1  4)MeTundTaHoar.
A3. BemiectBo ¢ popmynoit  CH3;-CH-CH,-COOH  HazbiBaeTcs:
CH;
1) 3-meTunOyranoBas kucinora  2)3-MeTUIOyTaHAIb
3) 2-meTwiOyTaHoBas Kuciaora  4)2-MeTUIIpONIaHallb.
A4. C nomomipio Kakoro peakTuBa MO>KHO paclio3HaThb MHOTOATOMHBIE CITUPTHI:
1) 'mppokeun meau(Ill)  2) Oxeun meau(1l)
3)AmMuausbIil pacTBop okcuzia cepedpa  4)Xmopun xenesa(1ll).
AS. Meranainb u popMaibaeruj aBIsOTCS
1) romonoramu
2) CTPYKTYpHBIMH U30MEpaMu
3)reoMeTpHUUECKUMH HU30MEpaMHU
4) OHUM U TEM K€ BEIIECTBOM
A6. C kakuM U3 BEUIECTB BCTYNAET B PEAKLNIO YKCYCHAsl KMCIOTA?
CH, 2)Ba(OH), 3)MgCl, 4)Cu.
Yactp
BoinonnuTe 2 n100bIX 3a1aHUS:
CoctaBbTe CTPYKTypHBIE (POPMYIIBI OTHOTO TOMOJIOTA M TPEX U30MEPOB 2,3-
TUMETUI0YTaHOBOM KHCIoThl. Ha3oBuUTE BCe BelecTna.
Hanummre ypaBHEHUS peakiyii, IPU MOMOIIY KOTOPBIX MOXKHO OCYIIIECTBUTH CIIEIYIOIINE
MIpEeBpaLCHHUS:
C2H4 — CH3CH20H — CH3COH — CH3COOH — CH3COOC2H5
VKaxxuTe yCIOBHS peaKkuii, HA30BUTE BEIIECTBA.
3.Hanummre ypaBHeHHs peakluii: a) B3auMoJeicTBUs (eHoIa ¢ HaTpueM, 0)
oKucJeHus sTa"ans ruapokcuom meau(ll), B) B3auMonelCTBUS YKCYCHOM KHCIOTHI C
KapOOHATOM HaTpusl.
Yacts C
IIpu evinonenuu 3a0anus 3anuuiume 6ce 3Manvl peueHus 3a0adu.



C.B pe3ynbpraTe B3auMOoI€HCTBUS YKCYCHOM KUCIOTHI Maccoi 90 I ¢ aTaHOI0M
obpazoBasioch 100 r cioxkHoro 3¢pupa. Berunciure MmaccoByro 1010 BeIX01a dpupa.
HToroBasi kKOHTpoOJILHAsE padoTa Ne3 1o Kypcy OpraHu4eckoil XuMHu

Haznauenune KOHTpoJIbHON pabOTHI: OLIEHUTH YPOBEHb OCBOEHUS ydamumucs 10 kiacca
cozepxkanus Kypca xumun 3a 10 kiacc.

CopepxaHrie KOHTPOJIbHBIX U3MEPUTEIBHBIX 3a/IaHUN OMPEEIIIETCs COAepKaHuEM
paboueii mporpamMmbl IO y4eOHOMY MPEIMETY «XHUMHS», & TAKKE COACP)KaHNEM YUeOHHKa
U1t obmeo0pazoBarenbHbIX yupexaeHuit ['adpuensa O.C., Octpoymos W.I'., Cnaakos
C.A,

Yacte A. OtBetamu Kk 3aganusm 1—10 sBisirores nudpa wim nocae0BaTeIbHOCTE THP.

1.0pranuueckasi XuMus — 3TO

A) XUMMsI aMUHOB U UX IIPOU3BOIAHBIX b) xumus yriaeBogoB ¥ UX MPOU3BOIAHBIX
B) xumus yriaeBoJopoioB U MX MPOU3BOJHBIX

I') XxuMus npenenbHbIX YIIIeBOIOPOIOB U UX IPOU3BOIHBIX

2. Teoputo CTPOCHUS OPTaHUIECKUX COCTUHEHUN BBEIL:

A) Mengenees  b) Jlomanocos B) Jlayazbe  I') bytiepon

3. 'omosornueckuii psii — 310

A) PAa BEIICCTB PACIIOIOKCHHBIX B MOPAAKE YMCHBIICHWA OTHOCUTCIIBHBIX aTOMHBIX Macc,
oOnajaromuye pa3HbIMA XMMHYECKHMHU CBOMCTBAMH M OTJIMYAIOUIMXCS IPYr OT JApyra Ha
roMosiornyeckyto pasHocts CHj-

b) psn BemiecTB pacrosioKEHHBIX B MOPSAJIKE BO3PACTAaHUS OTHOCUTENBHBIX aTOMHBIX Macc,
o0JajjaloIuX pa3HbIMU XMMHUYECKMMH CBOMCTBaMHU M OTJIMYArOIIMEcs APYr OT JIpyra Ha
oJHy niu Heckoabko CH, rpymnm

B) psan BemecTB pacnosiOKEHHBIX B MOPSIIKE YMEHbIIEHUS! OTHOCUTEIbHBIX aTOMHBIX Macc,
o0JIaJjaloIUX CXOJHBIMM XUMHUYECKUMH CBONCTBAMHU M OTJIMYAIOIIMECS JPYyr OT Jpyra Ha
roMoJiornueckyto pasHocts CHy

I') psn BemiecTB pacroyioKEHHBIX B MOPSAKE YBEIMUEHHUS OTHOCUTEIbHBIX aTOMHBIX Macc,
o0JIaJlaloIUX CXOJHBIMM XUMHUYECKUMH CBONCTBAMHU M OTJIMYAIOIIMECS JIPYr OT Jpyra Ha
roMoJiornueckyto pasHocts CH;

4. VI3 psima npeyioxKEeHHBIX BEIIECTB BRIOEPUTE AJIKEHBI

1.C;Hy 2.C3Hs 3.CsHyp 4.CH4 5.CsHi,

A)123 b) 345 B)145 134
5. U3 psina BemiecTB BEIOEPUTE aTTKaHBI

l.Metan  2.meHtaameH  3.mporeH  4.0yraH  S.rekcaH

A) 145 Bb) 135 B)125 124

6. AJKUHBI BCTYIAIOT B pEaKIUU:



1. ramoreHupoBaHus 2. AETUAPOraIOreHUPOBAHUSA 3.ruzparanuu
4.neruaparaiuu 5.3aMeleHusA

A) 145 b) 135 B)124 245
7. ®opMyna npupoOIHOro rasa

A)CH, B) C4Hyp B) C;Hg I') CHy4

8. Peakuumn B pe3ynapTare, KOTOPBIX OCYILECTBISAETCS MOJYYEHHE BBICOKOMOJIEKYJISPHBIX
COEAMHEHHMIN U3 HU3KOMOJICKYJISIPHBIX HAa3bIBAKOTCS

A) ranorenupoBanusi  b) srepuukanuu  B) smomunupoBanus ') noammepusanuu
9. AnkaaueHbl UCIOIb3YIOT /ISl IPOM3BOACTBA:

A) cunTeTnyeckoro kayayka b) mpuponaHoro kayuyka B) mmactmace [I) monmmatuiena
Yacts B. CootHecTH.

B1. CootHecure:

O6mas ¢popmyra kiacca Ha3sBanue coeqnHeHus
A.CnH2n 1. amKaHbl

b. CnH2n-6 2. aJIKMHBI

B. CnH2n-2 3. aJKeHBI

I'. CnH2n+2 4. ApomaTuyecKue COeIMHEHUS

B2. CootHecure

Ha3anne kiacca @yHKIMOHAIbHASA TpyNIa
A.OtaHon 1. I'mapokcunbpHas

b. ®opmanbaernyg 2. KapbokcunbHas

B. fInTapnas kucinora 3.KapOonunbHas

I'. benson 4.beH30IIbHOE SIIPO

B3. cootHecure

HasBanue kiacca Tun peakuuun

A. Ankansl 1. ITpucoenunenus

b.KapOoHoBbIE KUCTOTHI 2. Oxucnenue

B. Anbnerunst 3. Drepedukarnus

I'. Anxunsl 4. 3amernieHue
Yacts C

C 1. Kakyro maccy xjgopMeTaHa MOKHO MOJYYUTh U3 MeTaHa 00bEMoM 89,6 1 u
HE00X0AMMOT0 KOJIM4yecTBa Xjaopa?



C 2. [Ipu cropanuu yraesogopoaa maccoi 11,4 r Beraenuiiocs 35,2 © yriaekucioro ra3a u
16,2 r mapoB Bojsl. [IOTHOCTH 3TOr0 BelecTBa MO0 BOAOPOAY paBHa 56. Onpenenute
MOJICKYJIIPHYIO (hOpMYJITy BEIIECTBA.
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