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1. ITosicHUTEIbLHAA 3aAMMCKA



- Pabouas nporpamma pa3paboTaHa B COOTBETCTBHH C:

- @®30129.12.2012r. Ne273-®3 «O6 obpazoBanuu B PO»;

- denepaabHBIM KOMIIOHEHTOM TOCYIapCTBEHHOT0 00pa3oBaTesbHOro cranaapTa (nmpukaz3 MOuH P® ot 05.03.2004r. Ne 1089);

- IIpuxkaz MOuH P® ot 09. 03. 2004r. Ne 1312 «O6 yrBepxaennu denepanbHoro 6a3ucHOro y4eOHOro miaHa ¥ MPUMEPHBIX YIeOHBIX
IUIaHOB U1 00111€00pa30BaTeNIbHBIX YUpexxJeHui PO, peanusyronux nporpaMmMsl o0IIero o0pa3oBaHus»;

- IIpuxaz MOuH P® ot 20.08.2008r. Ne 241 «/3meHenus B (peaepanbHblii 0a3ucHbIN ydeOHBIN TUIaH U IPUMEpPHBIC yUeOHbIE MIaHbI IS
0011e00pa3oBaTeNbHBIX YUpekKaeHUH PD, peanu3yronmx nporpaMmmel oo1iero oopasoanus, nmpukazoMm MOuH P® ot 09. 03. 2004r. Ne 1312
«O06 yrBepxkaennn PenepanbHOro 6a3UCHOr0 y4eOHOTO TUIaHa M MIPUMEPHBIX y4eOHBIX TUIAHOB JJIs 0011e00pa30oBaTeIbHbIX YupeKaeHuii PO,
peaTM3yoLIMX IPOrpaMMbl 001IEr0 00pa30BaHU;

- IIpukaz MOuH P® ot 30. 08. 2010r. Ne 889 «O BHeceHMHM W3MEHEHHMU B (enepaibHbI 0a3uCHBIA Y4eOHBIN IUIAaH U MPUMEpPHBIC
yueOHble IJIaHbl U 001e00pazoBaTeabHbIX yupekaeHuid PO, peanusyromux nporpaMmsl o01iero o0pa3oBaHusi, yTBEpXK/IEHHbIE IPUKA30M
MOwuH P® ot 09.03.2004 Nel312 «O06 yrBepxknenun denepanbHoro 0a3ucHOro ydyeOHOTO IUIaHA M MPUMEPHBIX YYEOHBIX TUIAHOB JUIS
00111e00pa30BaTeNIbHBIX YUpexaeHU PO, peanu3yronmx nporpaMMel 0011ero 00pa3oBaHUsI»»;

- IIpukaz MOuH P® ot 03.06.2011 N 1994 "O BHecenuu n3MeHeHUH B enepanbHblii 0a3MCHBIN y4eOHBIN TUTaH U MPUMEPHBIC YIeOHBIC
IUIaHbl Juid oOpa3oBaTesbHBIX yupexJeHuil Poccuiickoit denepanyu, peanusyromux HporpaMMbl o0LIero oOpa3oBaHUs, YTBEP)KICHHBIE
[Ipukazom Munuctepcta oopazoBanus Poccuiickoit @enepanuu ot 9 mapta 2004 r. N 1312";

- IIpukaz MO u H P® Ne74 ot 01.02.2012r. «O BHeceHuu U3MeHEeHUN B (peiepanbHblii 0a3UCHBIN yUeOHBII MJ1aH U IPUMEPHBIE YUeOHBIE
miansl 1151 OY PO peanusyromux mporpammel 0011ero oopazoBanus ot 9 mapra 2004r. Nel312y;

- IlocranoBnenue I'maBHOrO rocynapcTBeHHOro canutapHoro Bpaya P® ot 29.12.2010 Ne 189 «O6 yrBepxnaenun CanlluH 2.4.2.2821-
10 "CanutapHO-311A€MHOJIOTMUECKHE TPEOOBaHMSI K YCIOBUSM U OpraHU3alKi 00y4eHHsl B 00111e00pa30BaTeNbHbBIX YUPEKICHUIX ' »;

- YcraBom MBOVY «COIIINe5»;

- Oo6pazoBatenbHoit mporpammoit MBOY « COIINeS»

- Ionoxennem MBOY «COILINe5» o paboueit mporpamMmMe mnejarora, B coorserctsuu ¢ Tpedoanusimu @I'OC O0O0;

- IlpumepHoit mporpaMMel 1o npeaMery XHUMHs, Ha OCHOBE MPOrpaMMbl aBTOPCKOI0 KoJuIeKTHBa moj pykoBojacTtBoMm O.C. I'abpuensn
azpecoBaHa ywammmcs 10 kimacca, Ha 68 yacoB (2 ypoka B HEZENI0) U B COOTBETCTBUM C O0s3aT€IbHBIM MHUHHMYMOM COJIEpKaHMS
XUMHYECKOTO 00pa30BaHUs B CPETHEH IIKOJIE.

N3yuenne xuMun Ha 6a30BOM YpOBHE cpeHEro oO0I1ero o0pa3oBaHus HAIIPABICHO HA JOCTHIKEHHUE CIEIYIOLINX LeJIeH:
* OCBOCHHE 3HAHUI 0 XMMMUYECKOH COCTaBIISIIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, BAXKHEUIINX XMMHUYECKHUX MOHATHUAX, 3aKOHAX
U TEOPHSIX;
* OBJIajJleHHe YMEHUSIMH IIPUMEHSTDH MOJIy4YeHHbIE 3HAHUS I OOBSICHEHUS Pa3HOOOPA3HBIX XMMUYECKHUX SIBJIEHUH U CBOMCTB BEIIECTB,
OLICHKH POJIM XMMUHU B Pa3BUTHUU COBPEMEHHBIX TEXHOJOTUH U MOJTYYEHUN HOBBIX MaT€pUAIIOB;
* Ppa3sBUTHe IIO3HABATEJIbHBIX HHTEPECOB U HHTEUIEKTYaJIbHBIX CIIOCOOHOCTEH B MpoIecce CaMOCTOSATENLHOTO IMPHOOpETeHUs
XUMHUYECKHMX 3HaHUH C UCIIOJIb30BAHUEM PA3IMUHBIX UICTOYHUKOB HH(OpPMALIUY, B TOM YHCII€ KOMIIBIOTEPHBIX;



* BOCHHTAHHe YOEXKJIECHHOCTH B MO3UTUBHOM POJIM XUMHHU B KHU3HH COBPEMEHHOI'O O0IECTBA, HEOOXOAMMOCTH XUMUUECKU IT'PAMOTHOTO
OTHOILIEHHUS K CBOEMY 3I0POBBIO U OKPYKAIOLIEH Cpele;

* NpPHMEHeHHe MOJYYECHHBIX 3HAHMI M yMeHHH a7 0e30I1aCHOrO HCIOJIb30BAaHUS BEILECTB M MaTepUaioB B OBITY, CEIbCKOM
XO35IICTBE M Ha IIPOM3BOJCTBE, PELICHUS NPAKTUYECKMX 3a/ad B IIOBCEJAHEBHOM JXU3HU, NPENyNPEXKICHUS SIBICHUH, HAHOCSIIUX BpeEl
3I0POBBIO YEJIOBEKA U OKPYKAIOLLEH Cpele.

IInanupyemble pe3ybTaThbl H3yYeHHUs] Y1eOHOI0 NpeaMeTa

JInyHocTHBIE:

— TOTOBHOCTH M CIIOCOOHOCTH 00YYAIOMIMXCSI K CAMOPA3BUTHIO U CAMOBOCIIMTAHUIO B COOTBETCTBHH C OOIIEUYETIOBEYECKHUMHU IIEHHOCTIMHU
U 1JleallaMH IPa)<IaHCKOro 00I1eCTBa;

— TMPUHATUE U peau3alus LEHHOCTEN 310pOBOro 1 0e30macHoro oopasa Ku3HU, OEpexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIIEHHE
K COOCTBEHHOMY (PM3UYECKOMY M IICUXOJIOTHYECKOMY 3/I0POBBIO;

— HENPUATUE BPEIHBIX MPUBBIUEK: KypEHUSs, yIOTPEOJIECHUS aJIKOT0JIsl, HAPKOTUKOB.

— YBaXXEHME K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Imepen, PommHO#, ropmoctw 3a cBoM Kpail, cBoro Poauny, npouuioe n
HacTosillee MHOTOHAMOHAJIIBHOTO Hapoaa Poccuu;

— IPUHATUE TYMAaHUCTMYECKMX LEHHOCTEH, OCO3HAHHOE, YBaKUTEIBHOE U J0OpOXKEeJIaTebHOE OTHOILEHHE K JIPYroMy 4YellOBEKY, €ro
MHEHHIO, MUPOBO33PEHUIO;

— CHOCOOHOCTh K CONEPEKUBAHUIO M (POPMHUPOBAHUE MO3UTHUBHOIO OTHOLICHMS K JIFOJSIM, B TOM YHUCIE K JIMLAM C OIpaHUYEHHBIMHU
BO3MOXXHOCTSIMHU 3/IOpPOBbSl U HWHBaJIUAAM; OepeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3UYECKOMY U ICUXOJIOTHMYECKOMY
3I0pPOBBIO IPYTHX JIFOAEH, YMEHHE OKa3bIBaTh IIEPBYIO IIOMOILIb;

— pa3BUTHE KOMIIETEHIMH COTpyJIHHUYECTBA CO CBEPCTHUKAaMH, JE€TbMH MIIAJIIET0 BO3pacTa, B3POCIBIMH B 00pa30BaTEIbHOM,
0O0I11eCTBEHHO MOJIE3HOH, yueOHO-UCCIIeI0BAaTENbCKOM, TPOEKTHON M JPYTUX BUJAX JEATEIbHOCTH.

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH, 3HAYMMOCTHM HAyKHM, TOTOBHOCTb K Hay4dHO-
TEXHUYECKOMY TBOPYECTBY, BJaJIeHHE NOCTOBEpHOW MH(popMauuell O MepeAoBbIX JOCTHKEHHMSIX M OTKPBITHSIX MHPOBONH M OTEUECTBEHHOM
HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, Ha MPOTSHXKEHUN BCEH JKU3HU; CO3HATEIbHOE OTHOLICHHE
K HEMIPEephIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEITHON MPOo(ecCHOHATBbHONW U 00LIECTBEHHOM 1€ATEIbHOCTH;

— DKOJIOTMYECKas KyJbTypa, OepeXKHOe OTHOIIEHHUS K POJHOW 3emie, NpUpOAHBIM OorarctBaM Poccuu M Mupa; NOHUMaHHUE BIMSHUS
COIIMAIbHO-OKOHOMUYECKHUX ITPOLIECCOB HAa COCTOSIHUE IPUPOJHOM M COLMAIBHOW Cpelbl, OTBETCTBEHHOCTh 3a COCTOSHHE IPUPOJIHBIX
pPECYPCOB; YMEHHS M HaBBIKM DPAa3yMHOIO IMPHUPOAOIOJIB30BAHUSA, HETEPNMMOE OTHOLIEHME K JEHCTBUSAM, HMPHUHOCALIMM BpEX SKOJIOTHUH;
MpUOOpPETEHUE OIBITAa HKOJIOTO-HANPABICHHON AESITeIbHOCTH;

— OCO3HaHHBIN BBIOOpP Oyaymiel mpodeccun Kak MyTh U CIIOCO0 pean3aii COOCTBEHHBIX )KU3HEHHBIX IJIAHOB;

— MOTpeOHOCTh TPYAUTHCS, YBAXKEHHUE K TPYLY U JIOJSAM TPYy/ia, TPYAOBBIM TOCTHKEHUSM, J0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE
OTHOILIEHHE K Pa3HbIM BHJIaM TPYIO0BOM IEATEIBHOCTH.

MeranpeameTHbie:



PeryasiTuBHbIe YHHBEpPCcAJbHbIe YUeOHbIE 1eliCTBHS

CaMOCTOATEIIBHO ONPENEIATh LEIH, 3a4aBaTh IapaMeTPbl U KPUTEPHUH, 110 KOTOPBIM MOXKHO OIIPEAEIINUTD, YTO LIEJIb JOCTUTHYTA,;

CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a41 B 00Pa30BaTEIbHON AEATEIbHOCTU U JKU3HEHHbBIX CUTYalMsX;

BBIOMPATh MyTh JTOCTMIKECHUS LIEJNH, IJIAHWPOBATh PEUICHHWE IMOCTABJICHHBIX 3aJad, ONTUMHU3UPYS MaTepHalbHbIEe W HEMaTepHaJbHbIC
3aTparhl;

OpraHu30BbIBaTh 3()(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISI JOCTHKEHUS TIOCTABJICHHOM LIeNH;

COIIOCTABJIATH MTOJIYYECHHBIN PE3YJIbTAT ACATEILHOCTHU C IIOCTAaBICHHOMN 3apaHee LENbIO.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

UCKaThb U HaXOAUTh OOOOILIEHHbIE CHOCOOBI PEIIeHUs 3a/ad, B TOM YHUCIE, OCYLIECTBIIATh Pa3BEPHYTHIH MH(OPMAILMOHHBIN MOUCK U
CTaBUTh Ha €r0 OCHOBE HOBBIE (YUEOHbIE U IT03HABATENbHbBIE) 33/1a4U;

KPUTUYECKH OLICHMBAaTh M MHTEPIPETUPOBaTh MH(OPMAIMIO C pa3HbIX IMO3ULMHA, Pacro3HaBaTh M (UKCHUPOBATH MPOTHBOPEUMS B
MH(OPMALIMOHHBIX UCTOYHUKAX;

UCIIOJIb30BaTh PA3JIMYHbIE MOJEIbHO-CXEMAaTHUYECKUE CPEJCTBA Ul IMPEJICTaBIICHUsS CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUH, a Takxke
POTHBOPEYHA, BBISBICHHBIX B MHPOPMALMOHHBIX HCTOUHUKAX;

HaXOJUTh U MPUBOAUTH KPUTUYECKHUE apIyMEHThl B OTHOLICHUH JEHCTBUM U CY)XIEHHH Ipyroro; CioKOMHO U PasyMHO OTHOCUTBCS K
KPUTUYECKUM 3aMEYaHUsIM B OTHOIIEHUH COOCTBEHHOTO CYXX/IEHUS, pacCMaTpUBaTh X KaK pecypc cOOCTBEHHOTO pa3BUTHS;
BBICTPaNBaTh MHIUBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAsI OIPAaHUUYEHHSI CO CTOPOHBI JPYTUX YYaCTHUKOB U PECYPCHBIE
OTpaHUYEHUS; MEHATh U YAEPKUBATh pa3Hble MO3UIIMU B I03HABATEIBHOMN JESITEIbHOCTH.

KoMMyHuKaTHBHBbIE YHHBepcalbHble Y4eOHbIe JelicTBHSA

OCYIIECTBIISITh JEJIOBYI0 KOMMYHHKAIMIO KaK CO CBEPCTHUKAaMU, TaK U CO B3pOCIBIMU (Kak BHYTpU 00pa30BaTEIbHON OpraHU3aliH, TaK
U 3a ee IpeeIaMn), MoA0UpaTh MAPTHEPOB AJIS 1€TI0BOM KOMMYHUKAIIUHM UCXOS U3 COOOpakeHUI pe3yIbTaTUBHOCTU B3auMOJIeHCTBUS,
a HE JIMYHBIX CUMIIaTHH;

IPU OCYILECTBIEHUH IPYNIIOBOM pabOThI OBITh KaK PYKOBOJUTENEM, TaK U YJICHOM KOMaH/bl B pa3HBIX pOJIsIX (FeHepaTop uae, KpUTHK,
UCIIOJIHUTEIIb, BEICTYMAIOIINM, SKCIIEPT U T.J1.);

pa3BepHYTO, JOTMYHO M TOYHO HM3jaraTb CBOI TOYKY 3PEHMS C HCIOJIb30BAHUEM aJI€KBAaTHBIX (YCTHBIX M NMHUCBMEHHBIX) SI3BIKOBBIX
CPEICTB;

IIpenmerHbie:
B pe3yabTare usyuenusi yaeOHOro npeamera «XuMush»> Ha YpOBHe CpeHero o001uero
0o0pa3oBaHuM:
BoinyckHuK HA 6230BOM YPOBHE HAYYHUTCS:
packpbIBaTh Ha MpUMEPaxX poJib XUMHUH B (POPMHPOBAHUHM COBPEMEHHOW HAyYHOW KApTHHBI MUpa M B MPAKTUYECKON JEATEIHHOCTH
YeJI0BEKa,
JIEMOHCTPHPOBATh HA MMPUMEPaX B3aUMOCBSI3b MKy XUMUEH U IPYTUMHU €CTECTBEHHBIMUA HayKaMH;



pacKpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUU XUMUYECKOoro crpoenus A.M. bytieposa;

noHnMmath ¢usndeckuii cmpicn llepumogmueckoro 3akona J[.M. MenneneeBa M Ha €ro OCHOBE OOBSICHATH 3aBHCHMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pPa30BaHHBIX UMH BEILECTB OT IEKTPOHHOI'O CTPOCHUS aTOMOB;

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUI 00 X COCTaBE U CTPOCHUU;

IPUMEHATh IPaBUIa CUCTEMaTUYECKONH MEXAYHapOJIHOW HOMEHKIATYphl KaK CPEACTBA pa3IMUYCHHs U UICHTU(UKALUMKN BEIIECTB 110 UX
COCTaBY U CTPOCHHUIO;

COCTaBJIATh MOJICKYJISIPHBIE U CTPYKTYpHBbIE (POPMYJIbl OPraHUYECKUX BELIECTB KaK HOCUTENIEH MH(OpMAIMK O CTPOEHUHN BEIIECTBA, €ro
CBOMCTBAX U IPUHAICKHOCTH K OIPEIEICHHOMY KJIACCY COCIMHEHU;

XapaKTepu30BaTh OPraHUMYECKHE BEILECTBA II0 COCTaBY, CTPOCHHMIO M CBOMCTBAM, YCTaHaBIMBaTb IPUYMHHO-CJIECICTBEHHBIE CBS3U
MEXIYy JaHHBIMU XapaKTEPUCTHUKAMU BEILIECTBA;

IPUBOJUTH IPUMEPHl XHMUYECKUX PEaKUUi, pPaCKpbIBAIOIIMX XapaKTEpHbIE CBOMCTBA THUIIMYHBIX IIPEACTABUTEIEH KJIACCOB
OpPTraHUYECKUX BEIECTB C IEJbI0 UX UISHTH()HUKAINN 1 OOBSCHEHUS 00JIaCTH IPHUMEHEHHS,

IIPOrHO3UPOBATh BO3MOYKHOCTH IIPOTEKaHMsSI XMMHUYECKMX pEaKLUUH Ha OCHOBE 3HAHUM O TUIIAX XUMHUYECKOW CBA3M B MOJEKYJIax
peareHToB M UX PEaKIMOHHON CIIOCOOHOCTH;

UCIOJIb30BaTh 3HaHMS O COCTaBE, CTPOEHHMM M XMMHYECKHX CBOMCTBAaX BELIECTB JUIl 0€3011aCHOrO NPUMEHEHUs B IPAKTHYECKOM
JIeSATEIbHOCTH;

IPUBOAUTE MPHUMEPHI MPAKTUYECKOI'O MCIOJIb30BAHUS NPOJIYKTOB INepepaloTKH HEPTH U MPUPOIHOTO Ta3za, BHICOKOMOJEKYISIPHBIX
COEIMHEHUH (IIOJUATUIIEHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOIO BOJIOKHA);

[IPOBOJUTE OIIBITHI IO PAClO3HABAHUIO OPraHMYECKUX BELIECTB: ITIUUEPUHA, YKCYCHOW KHUCIOTBHI, HENPEACIbHBIX XUPOB, IIIIOKO3BI,
Kpaxmaja, OEJIKOB — B COCTAaBE MUIIEBBIX MPOAYKTOB U KOCMETUYECKUX CPE/ICTB;

BJIAJICTh MTPaBUJIAMH U IIpUeMaMu 6e301acHoi paboThl ¢ XUMUYECKHMMHU BEIIECTBAMHM U JIAOOPATOPHBIM 000PYI0BaHUEM;

YCTaHABIIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMH U CMEIICHHSI XUMUYECKOTO PAaBHOBECHSI OT Pa3IMUYHBIX (PAKTOPOB C LENbIO
OIIPEIEICHUS ONTUMAJIbHBIX YCIIOBUN IIPOTEKAHUS XUMUYECKUX IIPOLIECCOB;

IIPUBOAUTH IIPUMEPHI THIPOJIN3a COJIEH B IOBCEHEBHOM KU3HH YEIOBEKA;

MIPUBOAUTH IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN B MIPUPOJE, IIPOU3BOACTBEHHBIX NPOLECCAX U KU3HEACATEIBHOCTU
OpraHU3MOB;

NOPUBOJNUTh TPUMEPHl XUMHMUYECKHX PEAKIMH, PACKPHIBAIOIIMX OOIIME XWMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — METAJUIOB H
HEMETAIIJIOB;

IPOBOJUTHh PAacUeThl HA HAXOXKACHUE MOJEKYISPHOW (OPMYNbI YIIeBOAOPOAA MO MPOAYKTAM CrOpaHUS U 1O €ro OTHOCHUTENBHOM
IJIOTHOCTH U MAacCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIIUX B €70 COCTAB;

BJIAJICTh MTPaBUJIaMH O€3011acHOr0 OOPAIEHHUs C €JKUMH, TOPIOYMMHU M TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOIM XUMMH;
OCYIIECTBIISATh OUCK XUMUYECKOW MH(OPMALINY IO Ha3BaHUAM, UIEHTHU(PUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BELIECTB;

KPUTUYECKH OLIEHUBaTh W HHTEPIPETUPOBATh XHWMHUYECKYI0 HH(OpPMAIMIO, COAEPHKAILIYIOCS B COOOLICHHMSX CPEJICTB MAacCOBOM
uH(popMannu, pecypcax MHTepHeTa, HayYHO-IOMYJSIPHBIX CTAaThsIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B IIEJNIAX



BBISIBJICHUSI OIIMOOYHBIX CYXACHUM U (hopMUpOBaHHS COOCTBEHHON MO3UIINH;

— MPEICTaBIATh MYTH PEHICHUs TJIO0ANBHBIX MPOOJIeM, CTOSIINX Mepe]] YeIOBEUECTBOM: IKOJIOTHUECKUX, SJHEPTETUUECKUX, ChHIPbEBBIX, U
POJIb XUMUU B PELLICHUU 3TUX MPOOIIEM.

BoinyckHuK Ha 60230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYNUTHCH:

— WUIIOCTPUPOBATH HAa MPUMEPAX CTAHOBJIECHUE M BOIIOIUIO OPraHMYECKONM XMMHU KaK HayKH Ha Pa3jIMYHbIX MCTOPUYECKHX dTarax ee
pa3BUTHS;

— HCIOJIb30BaTh METOJbl HAYYHOI'O MO3HAHUSA MPHU BBHIMOJIHEHUH MPOEKTOB M y4eOHO-HCCIIEI0BATENbCKUX 3a/a4 MO0 M3YYEHUIO CBOMCTB,
CIIOCOOOB IOJIYYEHHUS U PACIIO3HABAHUSI OPIraHUUECKUX BEIIECTB;

— OOBACHATH NMPUPOAY U CIIOCOOBI 0OPa30BaHUS XUMUYECKOU CBSI3U: KOBAJICHTHOW (MOJISIPHOM, HETOJSPHON), HOHHON, METAITTNYECKOH,
BOJIOPOJHOMN — C IIEJIbIO ONPECICHUS XMMHUYECKON aKTUBHOCTHU BEILIECTB;

— yCTaHaBIUBAaTh T€HETHUYECKYIO CBSI3b MEXIY KJIacCaMH OpPraHMYECKHUX BELIECTB i OOOCHOBaHHWS MPUHIUIHAIBHON BO3MOXHOCTH
MOJIYYCHUS] OPTaHUYECKUX COCIMHEHHH 3aJJaHHOTO COCTaBa U CTPOCHUS;

— yCTaHaBIUBATh B3aUMOCBS3U MEXIy (GakTaMd M TEOpHel, NMPUYUHOW M CIEACTBUEM IIPH aHAIM3€ MPOOJIEMHBIX CHUTyallil u
000CHOBAaHUM NMPUHUMAEMBIX PEIICHUN Ha OCHOBE XMMHUECKUX 3HAHUH.

TpeboBaHNsl K YPOBHIO NOATOTOBKH 00YyUYaKOUIUXCS.

Yuyamuecs B pe3yJibTaTe YCBOCHHUS Pa3/iesia q0/:KHbI 3HATh/IIOHUMATh:

® BOKHEUIINE XMMHUYECKHUE IMOHATHUSA: BELIECTBO, XMMHUUYECKUU AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHAsI aTOMHAas M MOJIEKYJIApHAas
MacCCbl, WMOH, aJINIOTPOIIHA, U30TOIIbI, XUMHUUYCCKAA CBA3b, DJICKTPOOTPHULATCIbHOCTE, BAJICHTHOCTD, CTCTICHb OKHUCJICHW A, MOJIb, MOJISIpPHAA Macca,
MOJISIPHBIA 00BEM, BEIIeCTBa MOJEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHUS, PACTBOPHI, DIEKTPOIUT U HEINEKTPONIUT, IICKTPOIUTHIECKAS
JUCCOITUAIINS, OKUCIUTEIh U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBIICHUE, TEIUIOBON A((EKT peakinu, CKOPOCTh XUMUUYECKON pPEeaKilvH,
KaTajan3, XMMUYeCKOe PaBHOBECHE, YTIIEPOIHBIN CKelleT, PYHKIMOHATbHAS TPYIIa, U30MEpHsl, TOMOJIOTHS;

® OCHOBHBIE 3aKOHBI XMMHUHU: COXPAHEHHUE MACChI BEILIECTB, IIOCTOSIHCTBA COCTaBa, IEPUOJANYECKUN 3aKOH;

® OCHOBHBLIC TCOPHUU XUMUU: XAMHUYECKON CBA3H, 3J'I€KTpOJ'II/ITI/I‘~IeCKOI\/'I aucconranuu, CTpOCHUA OPraHn4CCKUuX COCHHHGHHﬁ;

e BKHEHIIIME BelIeCTBA M MaTepuabl: METaH, JTHJICH, alleTHIeH; OEH30J, 3TaHOJ, >KUPBI, MbLIA, TIIOKO3a, caxapos3a, Kpaxmall,
KJIeTYaTKa, OCNIKH, UCKYCCTBEHHBIE M CHHTETUYECKIE BOJIOKHA, KAYTYKH, TIACTMACCHI;

YMeTh:

® Ha3bIBaTh N3YUYECHHBIE BEIIECTBA 10 «TPUBHAIBHOW» U MEXIYHAPOJAHOW HOMEHKIIATYPE;

® OIIPCACIIATE: BAJICHTHOCTHL WM CTCIICHL OKHCJICHHUA XHMHUYCCKHUX JJIEMCHTOB, THIL XAMUYECKOU CBI3U B COCIUHCHUAX, 3apdaa HOHa,
XapakTep Cpelibl B BOJHBIX PACTBOPaX OPraHUYECKUX COCIMHEHUN, OKUCIHUTEND U BOCCTAHOBUTEND, IPUHAIEKHOCTD BEIIECTB K PA3JIUYHBIM
KJIacCaM OPraHMYeCKUX COCTMHEHUMN;

® XapaKTCPU30BaTh: OCHOBHBLIC KJIACChI OPTraHUYCCKHUX COC}II/IHGHHfl; CTPOCHUEC U XHUMHNYCCKUC CBOMCTBA HU3YUCHHBIX OPraHUYCCKUX
COE€IUHEHMI;



® O0OBSICHATH: 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W CTPOCHHS; MPHUPOJY XHMHUYECKOH CBsA3M (MOHHOW, KOBaJICHTHOW,
METaJUINYECKOI ), 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKIuK U TOJI0KEHUS XUMUYECKOTO PAaBHOBECHS OT pa3IMYHbIX (DaKTOpOB;

® BBINOJIHATD XUMUYECKUN SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEHIINX OPraHUYECKHUX BEILECTB;

® [I[POBOJIUTH CaMOCTOSTEIbHBIN MOMCK XUMHYECKOW MH(POPMALMU C HCIOIb30BAHUEM PA3IMYHBIX MCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX
U3JJaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); MCIIOIb30BaTh KOMIBIOTEPHBbIE TEXHOJOTMM Jii OOpabOTKHM M Ieperadu
XUMHUYECKON MH(OpMaIUK U e€ MPeICTaBICHHS B Pa3INYHbBIX (opMax;

® CTIOJIH30BATh NPUOOPETEHHBIC 3HAHUS M YMEHHUS B IPAKTUYECKOM NESTETLHOCTH U TIOBCEIHEBHOW YKU3HU IS
OOBSICHEHUS! XUMUUECKUX SIBJICHUH, IPOUCXOASAIIMX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;
OIPEEICHUS BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX IIPEBPALICHUI B PA3JIMYHBIX YCIOBUSAX U OLICHKH UX IIOCIIECICTBUN;
9KOJIOTMYECKH IPaMOTHOIO IIOBEICHUS B OKPYXKalOLIeH cpene;
OLICHKH BJIMSIHUS XUMHYECKOTO 3arpsi3HEHUs OKPYKAIOIIEH Cpe/ibl HA OPTaHU3M YEJIOBEKA U IPYTUe KUBBIE OPraHU3MBIL;
6e3011acHOro 00pallleHus ¢ TOPIOUYUMH U TOKCHYHBIMH BEIIECTBAMU, 1a00paTOPHBIM 000py10BaHUEM;
IIPUTOTOBJICHUS PAaCTBOPOB 33JaHHON KOHIIEHTPALMH B ObITY M HA IIPOU3BOJICTBE;
KPUTUYECKOH OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW HH(POPMALIUH, TOCTYNAIOLIEH U3 pa3HbIX HCTOYHHUKOB.

ANENENENENEN

Coaep:xanue nporpamMmmsl «Opranudeckasi XuMush»

Tema 1. IIpeamer oprannyeckoit xumuu. Teopusi CTpOeHUSI OPraHMYecKMX coeMHeHui (74.)

[Ipeamer opranmdeckoil xumuu. CpaBHEHHE OPraHUYECKMX COEAMHEHUN C HeopraHuyeckumu. lIpupoaHble, HCKYCCTBEHHbIE U
CHHTETUYECKUE OPTaHUYECKUE COSTMHEHUSI.

BaneHTHOCTh. XMMHYECKOE CTPOCHHUE KAK MOPSAOK COEMHEHHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEGHTHOCTU. OCHOBHBIE MOJIOKEHUS
TEOPHUH CTPOCHUS OPTaHUYECKUX coeNUHEHHU. [IoHSITHE O TOMOJIOTMH U TOMOJIOTaX, U30MEPUHU U U30Mepax. XUMHUECKHE (HOPMYITBI U MOJIETH
MOJIEKYJI B OPraHUYECKOW XUMUHU.

JemoHcTpanuu. Mojen MOJIeKyJ TOMOJIOTOB M U30MEPOB OPraHUYECKUX COETMHEHUH.

Tema 2. YriieBoa0opoabl M X NPUPOJAHbIEC HCTOYHUKH (214.)

[IpenenbHble yrieBOAOPObl. AJKaHbL. AJIKaHbBl: TOMOJIOTMUECKUN DPsifl, ©30MEepUs U HOMEHKJIATypa ajKaHOB. XMMHUYECKHE CBOICTBa
aJKaHOB (Ha MpUMEpPE METAaHA U dTaHa): TOPEHUE, 3aMELIEHUE, PAa3JIOKEeHUE U AeruapupoBanue. [IpumeHnenune alkaHoB Ha OCHOBE CBOMCTB.

Hemnpenenbabie yrieBogopoasl. AJKEeHbI. DTUJIEH, €r0 MOTydeHue (JIeTHIPUPOBAHNEM 3TaHA M JETUApATAIMEH 3TaHOa). XUMHUYECKHE
cBOiicTBa »THIIeHa (0OeciBedynMBaHHE OpOMHONM BOJBI M pacTBOpa MepMaHTaHaTa Kallvs), TUApaTanus, nonuMepusanus. [lonmudTuneH, ero
CBOMCTBA U ITpuMeHeHue. [ [pumenenne sTuineHa Ha OCHOBE CBOMCTB.

Ankanuensl u kayuyku. [ToHsTre 00 amkagueHax Kak yriieBoJAOpoJax C ABYMS JABOWHBIMH CBSI3SIMH. XMMHYECKHE CBOWCTBA OyTaaneHa-
1,3 u uzonpena: odecriBeunBaHUE OPOMHOM BOJIBI U TIOJIMMEPHU3AIIHS B Kaydyku. Pesuna.

AnKuHBI. AIETUIIEH, €r0 MOJIyYeHHE MHUPOJIM30M MeTaHa W KapOWAHBIM crocoOoM. XHMMHUYECKHE CBOWCTBA alleTUJICHA: TOpEHHE,
oOeciBeurBaHe OpOMHON BOJbI, NMPUCOEIUHEHHE XJIOPOBOJOpOAa U ruiparanus. [IpuMeHeHue aleTUiIeHa Ha OCHOBE CBOMCTB. Peakuus
MOJIMMEPU3aLUU BUHUIXJIOpHUAA. [IoNMBUHUIXIIOpU]T U €r0 TPUMEHEHUE.



Apomaruueckue yrieBoJopojbl, wiu apeHsl. benzon. Ilomydenue OeH3ona M3 LUKIOr€KcaHa M aleTHIIEHA. XUMHYECKUE CBONCTBA
OeH30I1a: TOpEeHue, raloTeHUPOBaHne, HUTpoBanue. [IpruMeneHne 6eH301a Ha OCHOBE CBOWCTB.

[TpuponHsIii ra3z kak Tommso. IIlpenMyinecTso npupogHOro rasza nepes ApyrumMu BuaaMu Tormsa. CocTaB MIPUPOAHOrO Irasa.

Hedts. Cocta u nepepabotka Hedru. Hedrenponykrsl. bensun u nousitue 00 OKTaHOBOM YHUCIIE.

KamenHslit yroiss u ero nepepadorka. Kokcoxumudeckoe nponu3BoACTBO U €ro MPOoIyKIHUs.

Jemoncrpanuu. ['openue merana, STuieHa, aneTuieHa. OTHOLIEHHE MEeTaHa, 3TUIICHA, alleTHiIeHa 1 OeH30J1a K pacTBOPY MepMaHTraHaTa
Kanus 1 OpomHO#M Boze. Ilonmydenue 3TuineHa peakuued Aeruaparaniy 3TaHojda U JeNOoJIMMEpHU3aluy MOJIMITUIICHA, alleTUIeHa KapOuJHbIM
crioco0oM. PaznoxeHne kaydyka MpH HarpeBaHWM, UCIBITAHUE MPOIYKTOB PA3NIOKEHHs Ha HempenenbHoCcTh. Komtekius o0pas3noB HehTH U
HE(TEIPOAYKTOB.

JlabopaTopubie 3kcnepuMeHThl. 1. OnpeneneHue 3JIEMEHTHOIO COCTaBa OPraHUYECKUX coequHeHui. 2. M3rortoBieHue Mmojeneit
MOJIEKYJ yriieBooponoB. 3. MccnenoBanue cBOMCTB Kayuyka. 5. O3HakomieHue ¢ Kosekuusamu: «HedTs 1 npoaykTsl €€ nepepaboTKu»,
«KaMeHHBI! yroib U IPOAYKTHI €ro MmepepadoTKIm»

O06o00menne 3HAHUI M0 TeMe «YTJIEBOAOPOIbl U UX MPUPOIHBIC HCTOYHUKN.

KonTposbnas padora Nel no Teme «YT1i1eBog0poObl U UX IPUPOIHBIE UCTOUHUKI

Tema 3. Kucjiopoa- u a3oTcoaep:xaime opranndeckue coeqnuenus (304.)

Kucnopoa conep:xamme opranndyeckue coeqnHenus (204acon)

OpHoaromuble crnupThl. llomydyenue 5sTaHona OpOXKEHMEM IUIIOKO3bI M TUApaTanued »TwieHa. [MIpokcuibHas rpymnmna Kak
¢yHkmoHanbHas. [lpeacraBienue o BOJOPOIHOM CBSA3U. XMMUYECKHE CBOWCTBA 3TaHOJA: TOPEHHE, B3aUMOJEICTBHIE C HAaTpHEM, 00pa3oBaHue
IPOCTBIX M CIIOKHBIX 3(QHUPOB, OKHUCIEHUWE B aibaeruia. [IpuMeHeHue 3TaHOJIa Ha OCHOBE CBOWCTB. AJIKOTOJIM3M, €rO IOCIEACTBUS U
peynpexIeHue.

MHoroaromHsle cnupThl. [JIMLIEPUH KaK MPEICTaBUTENIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHAs peakliis Ha MHOTOAaTOMHBIE CIIUPTBHI.
IIpuMeHeHne rmneprHa.

@®eHosi. B3anMHOe BIMSHHE aTOMOB B MOJIEKyle (EeHONa: B3aUMOJCHCTBHE C THAPOKCHIOM HATpUs M a30THOM KHCIIOTOM.
[MonmukonaeHcamus dpenona ¢ Gopmanbaeruaom B henonpopManbaeruanyo cmoiy. [I[pumMenenne geHosia Ha OCHOBE CBOMCTB.

Anpaeruapl U KeToHbl. [lonydyeHHe alpIeruoB OKHCIEHHUEM COOTBETCTBYIOIIMX CIHUPTOB. XUMHYECKHE CBOMCTBA aJIbJIETHMJIOB!
OKHCJICHHE B COOTBETCTBYIOIIYIO KUCJIOTY U BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMM ciupT. [IpumeHenne ¢popmanbaeruia u aletanpiernjia Ha
OCHOBE CBOMCTB. [loHATHE O KETOHAX.

Kap6onossie kucnotsl. [lonyuenne kapOOHOBBIX KHCIOT OKUCICHHEM ajlbJETHA0B. XUMUUYECKHE CBOMCTBA YKCYCHOM KHUCIIOTBI: 00IIMe
CBOWCTBA C HEOPTaHUYECKUMU KUCIOTaMU U peakuus srepuduranuu. [IpuMenenre ykCycCHON KUCIOTH HA OCHOBE CBOMCTB.

Cnoxuble 3¢upsl u xupbl. [lomyuenue crnoxHbIx 3¢upoB peakuueidl srepudukanuu. CraoxHbele 3QUpPbl B NPUPOJE, UX 3HAUYCHHUE.
[TpumMeHeHHe CIOKHBIX 3()UPOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxHble 3¢upbl. XMMHUUYECKHE CBOICTBA JKUPOB: TUAPOJIN3 (OMBUICHHE) U THAPUPOBAHHUE XKUAKUX KUPOB. IIprMeHeHue
JKUPOB Ha OCHOBE CBOMCTB.



VYrneBonpl. YrieBoabl, UX Kiaccudukanus: MOHoOcaxapuibl (TJII0OK03a), Aucaxapuibl (caxapo3a) W MOJHMcaxapuibl (Kpaxman u
LEJUTI0J103a). 3HAUYEHUE YIJIEBOIOB B XKUBOU MIPUPOJIE U B )KM3HU UEIIOBEKA.

['mroko3a — BelIecTBO C JABOWCTBEHHOM (yHKIMEW — albAeruJocinupT. XUMHUYECKHUE CBOMCTBA TJIIOKO3bI: OKHCIEHUE B TIIOKOHOBYIO
KHCJIOTY, BOCCTAaHOBJIEHHE B COPOUT, OpokeHHEe (MOJIOUHOKHCIIOE M clTUpTOBOE). [[puMeHeHne TIr0K03bl HA OCHOBE CBOMCTB.

Hucaxapunpl 1 nonucaxapuipl. IloHsTHE 0 peakuMsIX MOJUMKOHIAEHCAMM M THPOJIM3a Ha MPUMEPE B3aMMOIPEBPAILECHMI: TIIFOKO3a
<—>I0JICaXapu.

JemoncTrpanuu. Oxuciienue cnupra B anpaeruj. KauecTBeHHas peakiusi HA MHOTOaTOMHbIE CUPTHL. PacTBopuMocTh (peHona B Boje
npu OOBIYHOM TEMIIepaType U Mpu HarpeBaHuu. KauecTBeHHBIE peakiuu Ha GeHol. Peakius «cepeOpssHOro 3epKajiay ambIeTUI0B U TIIOKO3bI.
OxucneHue anpAETHAOB U TJIIOKO3bl B KUCIOTHI ¢ momormibio ruapokcuna menud (I1). IlomydyeHuwe yKCyCHO-3TUIIOBOTO M YKCYCHO-
n30amMmwIoBoro 3¢gupos. Komtekmus a¢gupHbix Macen. KauecTBeHHas peakius Ha KpaxMall.

JlabopaTopHble 3xkcniepuMeHThI. 6. CBolicTBa 3THIIOBOTO cniupta. 7. CBoiicTBa rnunepuna. 8. CpoiictBa ¢popmanpaeruga. 9. CpoiictBa
ykcycHol kucaotel. 10. CBoiicTBa sxupoB. 11. CpoiicTBa ritoko3sl. 12. CBolicTBa Kpaxmaia.

O0001menne 3Hanui Mo Teme «Kuciopoacoaepxaniyue OpraHM4eCKue COeIMHEHUSI 1 UX TPUPOIHBIE UCTOUHUKI.

Kourtpoasnas padora Ne2 no reme «Kucnopoacoaepxaiiue opraHn4eCKie COeUHEHUS U UX MPUPOIHBIC UCTOUHUKI.

A3oTcoaeprkamiye coeJMHEHNsI M X HAXO0KIeHue B :kuBoi npupoae (114.)

Amunbl. Ilonatue 06 amuuax. IlomyyeHume apoMaTH4EeCKOIO aMHMHAa — aHWJIMHA — M3 HUTPOOEH30J1a. AHWIMH KaK OpPraHH4ecKoe
OCHOBaHue. B3anMHOe BIMSHHE aTOMOB B MOJIEKYyJie aHWJIMHA: OCJIa0JIeHHe OCHOBHBIX CBOMCTB M B3aMMOJEWUCTBHE C OpOMHOW BOJIOM.
[IpumeHeHue aHUIMHA HA OCHOBE CBOMCTB.

AmuHokucioTel. benku. TlonydeHre aMUHOKUCIOT U3 KapOOHOBBIX KUCIOT U THAPOIU30M OeTKOB. XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT
KaKk aM(pOTEPHBIX OPTraHUYECKUX COCTUHEHUN: B3aMMOJICUCTBUE CO IIEI0YaMHU, KUCIOTAMH U JIPYT C APYroM (peakius MOTUKOHICHCAIUN).
[lentunHas cBs3b U nonunenTuabl. [IpyuMeHeHne aMUHOKHUCIOT HA OCHOBE CBOMCTB.

['eneTndeckas CBA3b MEXKIY KJIaCCaMH OPTaHUYECKUX COEIMHEHUH.

JemMoncTpanuu. B3anmozeiicTBie aMMiaka U aHUIIUHA C COJNITHOM KHUCIOTOW. Peakiust anmnmHa ¢ OpoMHO# Bogoi. Jloka3arenbCcTBO
Hanuuus QyHKIIMOHAJIBHBIX TPYII B paCTBOPAaxX aMMHOKUCIIOT. PacTBopenue u ocaxxaenue 0einxoB. Moaens monexyinsl JJHK.

JlabopaTopubie 3xcnepuMeHThl. 13.1[BeTHBIE peakiny OENKOB: KCAaHTOMPOTEHMHOBas M OuyperoBas. [oOpeHHe NTUYBETO Tepa U
mepcTssHoi HUTH. 14.OcaxaeHne OeNKoB.

IIpakTuyeckasapadoraNel «neHTudukanys OpraHMYeCKUX COSTUHEHHI.

O0001meHne 3HAHUMH 110 TeMe «A30TCOoAEepKAIME COETUHEHNS U MX HaXO0KJIECHUE B )KUBOU ITPUPOLIE».

KontpoabsHnas padora Ne3 mo reme «A30Tcoepkaline COEAMHEHUS U UX HAXOXKACHUE B )KMBOU MPUPOIEY.

Tema 4.0pranuyeckasi Xumus 1 00uiecTBo (9 4acosn)

buorexnonorus. Ilepuonsl passutus. Tpu HanpaBieHUs OMOTEXHOJOTHH: T€HHAS WHXKCHEPUSs, KJIETOYHAs] MHKEHEpHsi, OMOIoTHuyecKas
umkenepus. MO u TpaHCreHHast TPOIYKITHs, KIOHUPOBAHHE.

Knaccudukanus monumepoB. HMckyccTBeHHbIe TonuMepbl. [lodydeHre HMCKYCCTBEHHBIX MOJIMMEPOB, KaK MPOAYKTOB XUMHYECKOU
MoAu(HUKAIIMH TIPUPOTHOTO MTOTUMEPHOTO ChIPhs. MICKycCTBEHHBIE BOJIOKHA (AII€TaTHBIN MIENK, BUCKO3a), UX CBOWCTBA U IPUMEHEHHE.



Cunrernueckue nojumMepbl. [logydeHne CHHTETMYECKHX IMOJMMEPOB PEAKUMSIMHU IMOJUMEpU3AUUM U TOJMKOHAeHcanuu. CTpykTypa
MOJIMMEPOB: JIMHENHAs, pa3BETBIEHHAA U IPOCTPAHCTBEHHAs. [IpeacTaBuTeny CHHTETUYECKUX IUIACTMACC: MOJIMATUIEH HU3KOTO U BBICOKOTO
JIaBJICHUS, TTOJTUIIPONUIIECH U MOTMBUHWIXJIOpUA. CHHTETUYECKHE BOJIOKHA: JJABCaH, HUTPOH U KaIpOH.
JMemoncTpaumnu. Komiekuus niactMace u u3aeinii u3 Hux. Komiekuny MCKyCCTBEHHBIX BOJIOKOH M M3JIeJMid U3 HUX. Pacnio3HaBaHue BOJIOKOH
Y u3Aeui u3 HuX. PacrozHaBaHue BOJIOKOH MO OTHOIICHUIO K HArPEBAHUIO U XUMUYECKUM PEAKTHUBAM.

IIpakTyeckas padora Ne2. PacriozHaBaHMe I1acTMacC U BOJIOKOH.
O600menue 3HaAaHNH M0 TeMe «OpraHudecKas XuMHUs U 00IIIECTBOY.
Hrorosas konTposibHasi padora Ne S 3a kypce 10 kiacc.

Bcero: 68 yacos

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanuyecTBO 4acoB

HaumeHoBaHuUe pa3/iesioB U TEM

JuiekTpoHHbIE (LU pPOBbIE)

Ne ni/m Konrpoabnubsie IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
IIpeamer OpraHu4ecKOr XUMHUH. https://academy-

11 Teopus cTpoeHHs OpraHMYECKUX 6 0 1 content.apkpro.ru/lesson/a9f3d191-

coequnenuit A. M. byrneposa Sele-4e24-ac02-efb16fa49f6a
Uroro no pazgeny 7
Pasnen 2. YraeBonopoabt

[IpenenvHbIE YTIIEBOAOPOIBI — https://academy-

2.1 pedl e poA 4 0 1 content.apkpro.ru/lesson/258ddc06-
ATianpt ec23-473¢c-h3d7-ed82fcaddd02
HenpenenbHble yrieBo10pOIBL: itps://acaclemy-

2.2 pedt y AOPOJABL: 6 0 2 content.apkpro.ru/lesson/4038171e-
AJIKCHDL, ATKAZTMCHDL, aJIKHHbL 4158-4bd1-ae98-18dc1cfh399

https://academy-

2.3 ApOMATHYECKUE YTACBOAOPOTLI 2 0 . content.apkpro.ru/lesson/d86d7d00-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

2.4

[IpupoaHbIe HCTOYHUKHU
yIJIEBOAOPOAOB U UX NepepaboTka

d5b4-491d-aded-c3ddal9feef4

https://lesson.edu.ru/04/10

Hroro no pazneny

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

21

https://academy-

3.1 Cnuptel. Genon 6 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
https://academy-

A . Kapo .
3.2 CHLHGFHHH APOOHOBBIC KHCIOTHI 8 content.apkpro.ru/lesson/8664b319-
TOXKHEIE J)UPEI 0ba3-4945-h076-ch7ae5858b90
https://academy-

3.3 VYrieBoasl 4 content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0
Hroro no pazneny 20

Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHus1

https://academy-

4.1 AMMHBI. AMUHOKHCIIOTHL. benku 8 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazneny 11
Paszgea 5. Oprannyeckasi XuMusi 1 OMOTEXHOJIOTHSI
5.1 [Inactmaccel. Kayuyku. Bonokna 7 https://lesson.edu.ru/04/10
Hroro 1o pasneny 9
OBLIEE KOJIMYECTBO YACOB I1O0 68

[TPO'PAMME



https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
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KanenpapHo-temaTudeckoe miianuposanue, xumus 10 kiaacc(68 yacos, 2 4. B Hepe110)

Ne Hara Tema ypoka dopMa opraHu3zanumu OcHOBHBIE BU/IbI YU4€OHOI 1eSITeJIbHOCTH
n/ Y4eOHbIX 3aHIATHIH
miaH | ¢akr
n
Tema 1. [Ipeamer opranuveckoii xumuu. Teopusi CTPOEHHUS OPraHUYeCKUX coeJuHeHui (7 yacoB)
1 |01.09 [IpaBuna Th B kabuHeTe XUMHUH. VYPpoK u3ydeHus HOBOTO | JArOT KJIACCU(DUKAIINIO OPTaHUYECKUX BEIIECTB: MPUPOTHBIC,
[Tpeamer opraHUYeCcKO XUMHH. MaTepuaa MCKYCCTBEHHBIE U CHHTETHUECKHUE, XapaKTEPU3YIOT OCOOCHHOCTH
OpPraHUYECKUX COCTUHEHUM, MPUBOIAT MIPUMEPhl OPTaHUUECKUX
COCIMHECHUM.
2 |03.09 Teopus cTpoeHUs OpraHUYECKUX Ypok u3ydeHust HOBOTO | OOBSICHSIIOT MOHSATHUS: BAJICHTHOCTh, XUMHUECKOE CTPOCHHUE,
coequaenuii. CTpoeHune atoma MaTepuaia YIIIEPOIHBIN CKEJET, CTPOCHHE aToMa yrieposa
yriaeposa.
3 108.09 OCHOBHBIE TIOJIOKEHUS TEOPUU VYpoK U3y4eHHs HOBOTO | XapaKTEPU3YIOT OCHOBHBIC TIOJIOKECHUS TEOPHH XUMUIECKOTO
CTPOEHHS OPTaHUYECKUX MaTtepuana CTPOEHUS, IPUBOMST IPUMEPHL.
COCIMHECHM.
4 110.09 Hzomepsl. Buabl nzomepun. YPOK KOMILJIEKCHOTO JAIOT OTpeAeNCHUs: CTPYKTYPHOU U MPOCTPAHCTBEHHOM
MPUMEHEHHS 3HAHU MU30MEPHH, COCTABIIAIOT (POPMYJIIBI H30MEPOB, OMPEIEIISIOT BUIBI
M30MEPHH, JAIOT Ha3BaHUS H30MepaMm.
5 15.09 Knaccudukanust oprannueckux YPOoK KOMITJIEKCHOTO JIAIOT OTPEICIICHUS: TOMOJIOTHUYECKUH PsiI U TOMOJIOTUYECKast
COEIMHEHUH. MIPUMEHEHMSI 3HAaHU Pa3HOCTh, FTOMOJIOTH, IPUBOASAT IPUMEPHI OCHOBHBIX KJIACCOB
OpPraHUYECKHUX COCTMHEHUN U UX TOMOJIOTOB
6 |17.09 Pemenne 3a1a4 Ha HAXOXK/IEHUE VYpox penienus pemaroT 3a/1a4un U3 COOpHUKA 33/1a4 U yIPAKHEHUN
7 2209 MOJIEKYJISIPHON (HOpMYJIBI MIPaKTUYECKHX 3a7a4
OpPraHUYeCKOTO BEIIECTBA.
Tema 2. Yri1eB0o10pPOAbI U MX NPUPOIHbIEe HCTOYHUKH (21 yac)
8 |24.09 [TpenenpHbIE YIIIEBOIOPOIBI. VYpok u3y4eHHs HOBOTO | Ha3bIBAIOT COCTaB aJIKaHOB, FTOMOJIOTHUECKUH psifl PeIeNbHbIX
AJIKaHBI. MaTepuaia yriaeBoAopoAoB. [IpuBoIST mMprUMepsl H30MEPOB AIKAHOB,
9 129.09 [TpakTHKyM IO COCTaBIICHHIO VYpox penieHus COCTaBIISIOT (hOPMYJITBI H30MEPOB ¥ TOMOJIOTOB, HAa3bIBAIOT UX I10
(dbopMyI1 H30MEPOB U TOMOJIOTOB MIPAKTUYECKHX 3a/1a4 MexyHapoaHoi Homenkinatype MIOITAK
QJIKAHOB.
10 | 01.10 dusnueckue 1 XMMUYECKHe VYpok uszyueHus u Ha3bIBAIOT XUMUYECKHE CBOMCTBA aJIKAHOB Ha MPUMEpe METaHa,
CBOICTBA aJIKAHOB. MIEPBUYHOTO ATaHa: peaKIMu TOPEHHUS, 3aMEIECHHSI, IeTHIPHPOBAHNS,
3aKpeIUIeHUs] HOBBIX OCHOBHBIE CITOCOOBI MOJTyYEHHsI, BBITOJHSIOT 1AO0OPATOPHBIN
3HaHUH OKCTIEPUMEHT, COCTABIISIIOT YPABHEHUSI COOTBETCTBYIOIINX
peakuui




11 | 06.10 [{uxmoankaHbpl Ypok uzydeHus u Ha3bIBAIOT COCTAB IUKJIOAJIKAHOB, MPUBOJIAT IPUMEPHI H30MEPOB
MEPBUYHOTO [IUKJIOAIIKAHOB, HAa3bIBAIOT XMMUYECKHE CBOMCTBA, COCTABIISIOT
3aKperICHUs] HOBBIX YpaBHEHHUS COOTBETCTBYIOIINX PEAKIIHIi
3HaHUHI

12 | 08.10 HenpenenbHble yriieBOoAOPOIBL. YPOK KOMILJIEKCHOTO HA3bIBAIOT COCTaB AJIKEHOB, FTOMOJIOTHYECKUN Psijl, TOMOJIOTH,

AJIKEHBI. PUMEHEHHSI 3HAaHUH BUJIBI H30MEPUHU
13 | 13.10 [IpakTUKyM IO COCTABJICHHIO VYpok pereHust COCTaBJISIOT (HOPMYJIBI HK30MEPOB M TOMOJIOTOB, HAa3bIBAIOT UX.
(dbopMyIT H30MEPOB U TOMOJIOTOB MPAKTUYECKHX 3a/1a4
AJIKEHOB.
14 | 15.10 XUMHYECKHE CBOWCTBA U CIIOCOOBI YPOK KOMILJIEKCHOTO HA3bIBAIOT XUMHUYECKHE CBOMCTBA aJIKEHOB:,COCTABISIIOT
MIOJTyYCHUS AJIKEHOB. MPUMEHEHHS 3HAHU YpaBHEHHSI COOTBETCTBYIOIINX PEAKIIMA, COCTABISIOT YpaBHEHUE
peaxIuy NoJMMepPU3alliy Ha IPUMEepe STUIICHA

15 | 20.10 AJKaueHBI. VYPpok U3ydeHust HOBOTO | Ha3bIBAIOT COCTAB aJIKAaJUEHOB (JUEHOBBIE YIIIEBOAOPO/IbI),

MaTtepuana MOJIMMEPBI, KAyYyKH, COCTaBIISIIOT YPaBHEHHS pEaKIIUid,
XapaKTEPU3YIONINX XUMUIECKHE CBOWCTBA aJIKAANCHOB

16 | 22.10 Kayuyxu. Ypok uzydenus u rpymnmnosas paboTa ¢ onpeesieHUsIMU MOHITUH «Pe3UHay,
MIEPBUYHOTO «BYJIKAHU3ALUsDy; CBOWCTBA M IPHUMEHEHHE KaydyKOB, PE3HHBI,
3aKperICHUS] HOBBIX H00HUTA, BBINOIHSIOT JJA0OPATOPHBINA HKCIIEPUMEHT
3HaHUHI

17 | 05.11 AJIKHHBI: CTPOEHNUE, U30MEpHS, YPOK KOMIIJIEKCHOTO rpymmnoBas paboTa ¢ MOHATUAMU «ITUPOJIU3», «AJTKUHBD»;

HOMEHKJIaTypa, prusmueckue MPUMEHEHHS 3HAHU NpaBUJIAMU COCTABIICHUS Ha3BaHUH,OMPEIEIISIOT
CBOWCTBA, MOJyYEHHE NPUHAAIIEKHOCTh BEIECTB K KJIACCy QJIKMHOB 10 CTPYKTYpHOU
dbopmyre

18 | 10.11 [TpakTHKyM 110 COCTaBICHHUIO VYpok perienus COCTaBJIAIOT (POPMYJIIBI HK30MEPOB U TOMOJIOTOB, HA3bIBAIOT UX.

(bopMyIT H30MEPOB U TOMOJIOTOB MPAKTUYECKHX 3a/1a9
QJIKMHOB.
19 | 1211 XUMHYECKHE CBONCTBA, YPOoK KOMITJIEKCHOTO TpyNIoBas WHIWBUyaJIbHAs paboTa, 3HAIOT COCTaB AJIKHWHOB,
NPUMEHEHHUEATKHHOB. MIPUMEHEHMSI 3HaHU MIPOBOJIAT KaUECTBEHHbIE PEAKIINY Ha KPATHYIO CBSI3b,
COCTABIISIIOT YPAaBHEHHUSI COOTBETCTBYIONINX PEAKIIUi
20 | 17.11 ApoMaTu4ecKue yriieBoAOpOIbl. Ypok usydenus u rpyIIoBas, MHAWBUIAYalIbHAs paboTa, Ha3bIBalOT 0COOEHHOCTH
ApeHbl. TIEPBUYHOTO cTpoeHust OEH30J1a U €ro TOMOJIOToB; (hopmyy OeH301a,
3aKpeIUIeHUs] HOBBIX CHOCOOBI MOTYYECHHUS.
3HaHUUI
21 |19.11 CaolicTBa 6eH301a. Ypok uzydeHus u Ha3bIBAIOT XMMUYECKHE CBOMCTBA, COCTABIIIOT YPABHEHMS

IIEPBUYHOTO
3aKpEIUICHUS] HOBBIX
3HAHUN

COOTBETCTBYIOIINX PEAKIINH, BHIMOTHSIIOT TA00PATOPHBIN
AOKCIIEPUMEHT




22 | 2411 Pemenue 3amay Ha HaXOXKICHUE VYpoxk permenust IpyNIoBas, MHAUBUIyaJIbHAS paboTa, pEIIaroT 3a1auu
BBIX0/Ia MIPOTYKTOB PEaKIUU OT MPAKTUYECKHX 3a/1a4
TEOPETUUYECKH BO3MOXKHOTO.

23 | 26.11 [TpuponHsIii ras. VYpox u3y4eHus HOBOTO | FPYIMIIOBasi, UHANBHIyalbHAs paboTa, HA3BIBAIOT COCTaB
Martepuana PUPOJIHOTO rasza, NIPOAYKTHI epepabOTKH.

24 | 01.12 Hedtb 1 ciocoOsI ee mepepaboTKu. | YPOK U3y4eHUs U rpynmnosas paboTa, Ha3bIBalOT NPUPOIHBIE HCTOUYHUKU
MIEPBUYHOTO YII€BOI0POAOB — HEPTH, CIIOCOOBI €€ MepepadOTKH, COCTABIISIOT
3aKpeIuIeHUs] HOBBIX ypaBHEHHE KPEKUHTa.
3HaHUI

25 | 03.12 [TonsiTe 06 OKTAaHOBOM YHCIIE. KomOunnpoBaHHBIT rpynmnoBas padboTa ¢ TOHATUSMHU: JIETOHAIMOHHAS YCTONYMBOCTD,

Hed1h B MUpPOBOI 5KOHOMUKE. YPOK OKTaHOBOE YUCIIO.

26 | 08.12 KamenHslii yrosae u ero Ypok u3ydeHust HOBOTO | TpyIoBas padoTa, Ha3bIBAIOT MPUPOIAHBIC HICTOYHUKHI

nepepadboTKa. Martepuaia YIJI€BOJIOPOAOB — KAMEHHBIN yroJib, CIOCOObI €ro nepepadoTKu:

27 |10.12 O060061ieHue cBeaeHuit 06 VYpoxk peuienus OPUBOJAT MPUMEPHI YTIIEBOAOPOIOB, COCTABIAIOT (POPMYJIBI

YIIIEBOAOPOAAX. MPAKTUYECKHX 3a/1a9 M30MEPOB, HA3bIBAIOT BEIIECTBA, COCTABIISIOT
YpaBHEHUS PEaKINii, OTpa)karolire CBOICTBA YIIIeBOAOPOIOB
28 | 15.12 Kourpoabnas padora Nel o teme | YpoK KOHTpOIIsS WHIWBUIyalIbHAs paboTa
«Teopus ctpoenus A.M. byrieposa.
YreBo1opoab»
Tema 3. Kucsiopoja- 4 a3oTcojep:kaimie opraHuveckue coeJHHEHUs H UX NpupoaHbie ucTouHukHu (31 yac)

29 | 17.12 OnHOaTOMHBIE CIIUPTHI. Ypok uzydeHus u COCTaBJISIOT (OPMYJIbI CIIUPTOB, BBAEISAIOT (DYHKIIMOHATIBHYIO
MIEPBUYHOTO rpyIiy, Aat0T Ha3BaHUs criupTaM no HomeHknarype MIOITAK,
3aKpeIUICHUS] HOBBIX BBITTOJTHSIOT JIA0OPATOPHBINA YKCTIEPUMEHT
3HAHUU

30 | 22.12 CBoiicTBa, MoMy4YeHUe, IPUMEHEHHE | YPOK KOMIUIEKCHOTO COCTaBJIAIOT YPABHEHUS COOTBETCTBYIOLIMX PEaKIuii,

OJTHOATOMHBIX CITUPTOB MPUMEHEHHS 3HAHUI 3aIMCBIBAIOT YPABHEHUS PEaKIUil MOTydeHHsI STAaHOIa,
BBITOJIHSIOT JJA0OPATOPHBINA YKCTIEPUMEHT
31 | 24.12 MHOroaToMHbI€ CITUPTHI YPpOoK KOMIUTEKCHOTO COCTaBJISIIOT (DOPMYJIIBI CIIUPTOB, BBIACISIOT () YHKIIMOHATBHYIO
MIPUMEHEHUS 3HAHUN rpymiy, 1alT Ha3BaHus cnupTam 1o HoMmeHknatype MIOITAK,
BBINTOJIHSIOT JJA0OPATOPHBINA YKCTIEPUMEHT
32 |12.01 CBoiicTBa, Moy4yeHue, IpUMEHEHHE | YPOK KOMILIEKCHOTO Ha3bIBAIOT CBOWCTBA, TPOBOJIAT KAueCTBEHHBIE PEAKIIUU Ha
MHOTOAQTOMHBIX CITUPTOB MPUMEHEHHS 3HAHUH MHOT'OATOMHBIE CITUPTHI, BRITIOTHSIOT J1a00paTOPHBIHA
HKCHEPUMEHT
33 | 14.01 [TpaBuna no Th B kaOuHeTe XuMuu. | Ypok U3yueHust u OOBSCHSIIOT B3aWMHOE BIIMSIHUE aTOMOB B MOJIeKyJie (eHoIa,

denon.

IIEPBUYHOTO
3aKpEIUICHUST HOBBIX
3HAHUN

3alMUCBIBAIOT YPAaBHCHUS peaKLII/Iﬁ Z-)HCI(TpO(I)I/IJ'IBHOI“O 3aMCIICHUA




34 119.01 Cemunap mo teme «CIUpThI U VYpoxk - cemuHap TpynIoBas, MHIUBUIyallbHas paboTa. PaboTa B mapax
dheHOoIBD)
35 12101 AJbJeruipl ¥ KETOHBI. Ypok uzydeHus u XapaKTEPU3YIOT OCOOCHHOCTH CTPOCHHUSI alIbJICTHIOB,
MEPBUYHOTO COCTaBIISAIIOT CTPYKTYpPHBIE (HOPMYJIIBI H30MEPOB, HA3BIBAIOT
3aKpeTIeHUs] HOBBIX aJb/ICT U b
3HaHUHI
36 |26.01 XUMHUYECKHE CBOWCTBA NBJCTHIOB | YPOK M3y4eHHS U 3aMMCHIBAIOT PEAKLUH OKHCIICHUS, KAUeCTBEHHBIC PEaKIIUU Ha
U KETOHOB. MIEPBUYHOTO aNIBJCTU/IbI, OCYIIECTBISIOT IIETIOYKH PEBPALCHHIA,
3aKpeTIeHUs] HOBBIX BBITIOJIHSIOT JIAOOPATOPHBIN SKCIIEPUMEHT
3HaHUHI
37 |28.01 ®enonopManbaeTUAHAS CMOJIA U €€ | YPOK U3yUCHHS U COCTaBIIAIOT ypaBHEHUE TIOJIMKOHICHCAINH, OTMCHIBAIOT
pUMEHEHHE. HEPBUYHOTO IpPUMEHEHHE U CBOWCTBA (heHOII(OPMATIHIETUIHON CMOJIBI
3aKpeIUICHUS] HOBBIX
3HaHUI
38 | 02.02 KapOoHOBBIE KHCIIOTHI: Ypox u3yueHus u 3aMUCBIBAIOT (POPMYIIBI, HA3BIBAIOT BEIIECTBA
KJ1accuduKaIys, HOMEHKIIATypa, MEPBUYHOTO
U30MEpHSL. 3aKpeIUICHUS] HOBBIX
3HaHUI
39 | 04.02 KapOoHOBBIEC KUCIIOTHI: CBOMCTBA, YPOK KOMITJIEKCHOTO NEPEYHCISIIOT CBOWCTBA KAPOOHOBBIX KHCIIOT, BBITTOIHSIOT
HOJIy4YEHHE. PUMEHEHMsI 3HaHU 71a00paTOPHBIH SKCIIEPUMEHT
40 | 09.02 Cemunap «KapOOHOBBIE KACIOTHD VYpox - cemuHap XapaKTEPU3YIOT OCOOCHHOCTH CTPOCHHUS KapOOHOBBIX KHCIIOT,
COCTaBJIAIOT CTPYKTYpPHbIE (POPMYIIBI H30MEPOB, AAIOT UM
Ha3BaHUS, XapaKTePU3YIOT XUMHUECKUE CBOMCTBA KapOOHOBBIX
KHCJIOT
41 |11.02 CrnoxHbie 3(DUpHI. YPOoK KOMITJIEKCHOTO OOBSICHSIIOT CITOCOOBI TIOYUEHUSI CIIOKHBIX A(UPOB peaKIueit
IPUMEHEHMsI 3HaHU STepUPHUKAILIMU, XUMUYECKHUE CBOMCTBA CI0KHBIX A(PHUPOB.
42 116.02 Kupor YPOoK KOMITJIEKCHOTO OOBSICHSIIOT CITOCOOBI MOJTYYEHHUSI CIIOKHBIX A(UPOB,
MIPUMEHEHMSI 3HaHU XMMUYECKHE CBOWCTBA CIOXKHBIX 3(UPOB, MOIOIIIEe JIeiicTBHE
MBIJIa, BBITOJIHSIOT JIAOOPATOPHBIN IKCIIEPUMEHT
43 | 18.02 [TonsiTue 06 yrieBomaax. VYpok u3y4eHus HOBOTO | KJIACCU(PULUPYIOT YIIIE€BOIbI, UCIIONIb3YS 3HAHUS U3 OMOJIOTUU
MaTepuaia
44 | 25.02 I'mroko3a, cTpoeHue U CBOMCTBA. KomOunmnpoBaHHbIH 3alMCHIBAIOT YPABHEHHMS PEaKINi, OTPAKAKOIINE XUMUYECKHE
YPOK CBOWCTBA IJIIOKO3bI, BHIOJIHSIOT JJAOOPAaTOPHBII SKCIIEPUMEHT
45 | 02.03 Hucaxapunsl. [Tonucaxapusl Ypok uzydenus u XapaKTepU3yIT OMOJIOTMYECKOE 3HAUEHUE YTIIEBOIOB;
MEPBUYHOTO 0COOEHHOCTH CTPOEHHS KpaxMaia U IeJUTI0N03bl, UX

3aKpEIUICHUST HOBBIX
3HAHUN

XUMHUYECKHE CBOMCTBA, BBITIOJIHAIOT Ja00paTOPHBII
JKCIIEPUMEHT




46 | 04.03 O06o0menre 1 cucTeMaTru3aIus YPOK KOMITJIEKCHOTO paboTta co COOpHUKOM 3aj71a4 M YIIPaKHEHUH TT0 XUMUHU
3HAaHUM, YMEHUI, HABBIKOB 110 TEME IIPUMEHEHHUSI 3HAaHUU
«Kucnopogoconepxarue
OpPTraHUYeCKHEe COCTUHEHUS»
47 109.03 KontposbHas padora Ne 2 o teme | YpOK KOHTPOJIS WHIWBHIyaJIbHAs paboTa
«Kucnoponocoaepxamue
OpPraHUYECKUE COEUHEHUSI»

48 | 11.03 AMUHBI, UX KITaCCU(PUKAIIHSL. Ypok usydenus u MH/IMBUyalIbHAs paboTa cocTaBieHrue GOopMysT aMUHOB,
NIEPBUYHOTO BblJIeJIEHUE (DYHKIIMOHAIBHOM IPYIIIbI, UCIIOIb30BaHHE
3aKpEIUICHUS] HOBBIX HomeHkiarypsl MIOITAK
3HaHUI

49 |16.03 CBoiicTBa aMMHOB, M10JIyY€HHE, VYpok uzyueHus u COCTaBJICHUE YpaBHEHMH peakLui, OTPaXKaIoLMX XUMUUECKUE

pUMEHEHHE. MIEPBUYHOTO CBOIICTBA AMUHOB, MTOJyYCHUE aHUITHA
3aKpeIUIeHUs] HOBBIX
3HaHUHI
50 |18.03 AMUHOKHUCIOTBI, CTPOCHHE MOJIEKYJ, | YPOK U3y4eHHUs HOBOTO | IpymroBas paboTa, COCTaBJI€HUE CTPYKTYPHBIX GOopMyIT
HOMEHKJIaTypa. MaTepuaia aAMHHOKHCIIOT, H30MEPOB
51 | 23.03 XHMHYECKUE CBOWCTBA Ypok u3ydenus u 00BsICHEHHUE MOJIyYEHHs] aMUHOKHCIIOT, 00pa30BaHus MENTUAHOM
AMHHOKHCIIOT. MIEPBUYHOTO CBSI3U W TONUTIENTUIOB. [[puMeHeHne aMHHOKHUCIIOT Ha OCHOBE
3aKpeIUIeHUs] HOBBIX CBOWCTB
3HaHUHI
52 | 25.03 benku, ux ctpoeHue U GyHKIUH. YPOK KOMIIJIEKCHOTO napHasi paboTa, XapakTepUCTUKa CTPYKTYpHI (IEPBUYHYIO,
IIPUMEHEHHsI 3HAaHUU BTOPUYHYIO, TDETUYHYIO) U OMOJOTHYECKUX (QYHKIMM OENKOB
53 | 06.04 XUMHUYECKUE CBOMCTBA OEIKOB. YPok u3ydeHus u COCTaBJICHUE YPAaBHEHHUH PEAKIUH, OTPAKAIOLUINX XUMHUECKHE
MEPBUYHOTO CBOIiCTBA OEJIKOB, KAUECTBEHHBIE PEAKIINH Ha OCJIKH,
3aKpeIuIeHUs] HOBBIX BBINOJIHAIOT J1A00OPATOPHBINA HKCIIEPUMEHT
3HaHUHI
54 | 08.04 ['eneTnyeckas CBS3b MEXIY YPOK KOMIIJIEKCHOTO napHas paboTa, COCTaBJI€HHE YPAaBHEHUH peaxiiuid,
KJIacCaMH OpPTraHMYECKIX MPUMEHEHHS 3HAHUH OTpaKaIOIINe CBOWCTBA OPTaHMYECKUX COCAMHEHUI U CIIOCOOBI
COEIMHEHUH. nepexoa MeX,y KJaccaMu BEIECTB

55 | 13.04 [TpakTHUKyM 110 COCTaBIECHUIO VYpok pernienus napHasi paboTa, COCTaBJICHHE YpPaBHEHUH peaxIluii,

56 | 15.04 YpaBHEHUH peaKUi K [IEMOYKaM MPAaKTUYECKUX 3a]a4 OTpaXKaIOIINE CBOWCTBA OPTAHMYECKUX COSTUHEHUHN U CIIOCOOBI
IpEeBpalCHUH. nepexoaa MeX1y KJaccaMu BelIECTB

57 | 20.04 IIpakTuyeckas padora Nel VYpok pemenus rpymnmoBas pabora

«MnenTudukanus opraHuIecKux
coequuennin» [Ipasuna Th.

MPaKTUYCCKUX 3ada4d

pabota ¢ 1abopaTopHEIM 000PYIOBaHHEM, TPOBEICHUE OIBITOB
10 MACHTH(UKAIIMI OPTAHUYECKUX COSAMHEHUHN




58 | 22.04 O06001eHre 1 TOBTOPEHUE TEMBI YPOK KOMITJIEKCHOTO rpynmoBas
«A30TOCO/IEpKAIIME OPTaHUYECKUE | MPUMEHEHUs 3HAHUI WH/IMBUyallbHAs paboTa
BEIICCTBA
59 | 27.04 KonTpoubHnas padora Ne3 1o reme | Ypok KOHTpoJIs WH/IMBUyallbHAs paboTa
«A30TOCOIEpIKAIINE OPTAaHHYECKUE
BEIIIECTBA
Tema 5. «Opranuveckasi XuMusi 4 00mecTBo» (9 yacon)

60 | 29.04 buorexHonorus. Ypok uzydeHus u rpynmoBas padboTa ¢ onpeIeICHUIMUA TTOHATHI
MIEPBUYHOTO «OMOTEXHOJIOTHS», «T€HHASI HHKCHEPHS», «KIETOUHAs
3aKpEIUICHUS] HOBBIX WH)KCHEPUS», BBICTYIJICHUS C COOOIICHUSIMHU
3HaHUHI

61 | 04.05 Knaccudukanus nonumepos. YPOK KOMILJIEKCHOTO rpymnmnosas paboTa

62 | 06.05 HckyccTBEeHHbBIE TTOTUMEDHI. MIPUMEHEHUS 3HAHUN IPUBOJIAT IPUMEPBI: HCKYCCTBEHHBIX ITOJIMMEPOB, BOJIOKOH

63 | 11.05 CuHTETHYECKHUE TIOJIUMEPBI. YPOK KOMILJIEKCHOTO rpymnmnosas paboTa, COCTaBlIeHUE YpaBHEHUI peakiuid
PUMEHEHHSI 3HAHUH MOJTyYCHHUsI CHHTETUYECKUX MTOJIMMEPOB

64 | 13.05 IIpakTuyeckas pabora Ne2 VYpoxk peuienus paboTa B rpymnmnax ¢ 1a00paTopHbIM 000PYIOBAHUEM,

«Pacno3naBaHue miacTMacc u MPAKTUYECKHX 3a/1a9 BBINTOJIHEHNE XHMHYECKOTO SKCIIEPHUMEHTA 110 PaCTIO3HABAHHIO
BoJIOKOH» [IpaBumna Th. IIacT™Macc

65 | 18.05 O06001IeHre U TIOBTOPEHHUE TI0 KypCy | YPOK KOMIUIEKCHOTO TpyIIOBast

66 | 20.05 OpPraHMYECKON XMMHHU. IIPUMEHEHHUS 3HAHUN WH/IMBU/yallbHas paboTa

67 | 25.05 HUTorosasi KOHTpPOJIbHAsA padoTa YPpok KOHTpOJIs WHAUBUAyallbHas paboTa

Neq
68 | 27.05 AHam3 KOHTPOJIBHON pabOTHI Y POK KOMITJIEKCHOTO paboTa B mapax, COCTaBJCHHE IIETIOUEK MPEBPAICHII MEXTY

NPpUMCHCHUSA 3HAHUM

KJIaCCaMH OPraHUYECKUX U HEOPraHUYECKUX BEILECTB C
ITOMOIIBIO YPABHEHHUM PEaKIUi.




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knacc/ IN'abpuensna O.C., OctpoymoB W.I'., CnankoB C.A., AkurioHepHoe o611ecTBo «3marenbeTro
«IPODA»,2021 r

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumusi(06a3oBeiitypoBeHb ). Peanu3zaius oOpa3oBaHus: MmeToandeckoe nocooue nis yuutens / Kaepuna A. A., [luuyruna
I'.B.; nox pen.I'. B. Ilnuyrunoii. M. : ®I'BHY «MHcTtutyT crpareruun pazsutus oopasoanust PAOy», 2022 81 c.:u.
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/



1. OueHnka ycTHOIo 0TBeTA.

Ouenka "5" craBuTCS, €ciu 00yJarOIIHIACS:

1. moka3bIBaeT riry0oOKoe U MOJIHOE 3HaHUE U IOHUMaHKE BCero 00bEMa mporpaMMHOTO

MaTepuaga; IOJHOE MOHMMAHUE CYLIIHOCTH PACCMATPUBAEMbIX IOHATHH, SBICHUH U
3aKOHOMEPHOCTEM, TEOpUH, B3aHMOCBS3EH;

2. yMeeT COCTaBUTh IOJIHBIA U MPAaBUJIbHBIA OTBET Ha OCHOBE M3YyYE€HHOI'O MaTepuala;
BBIICTIATh TJIABHBIE IIOJIOKEHUS, CAMOCTOSITEJIbBHO IOJATBEP)KIaTh OTBET KOHKPETHBIMU
npuMepamMu, (QakTaMy; CaMOCTOATEJBHO M apryMEHTHUPOBAHO JejaTh aHaiu3, 000OLIeHMS,
BBIBOJIbI. Y CTaHABIUBATh MEXIPEAMETHbIE (Ha OCHOBE paHee NPHOOPETEHHbIX 3HAHUM) U
BHYTPUIIPEIMETHBIE CBSI3U, TBOPYECKM IIPUMEHATH I[IOJYYEHHbIE 3HAHHUA B HE3HAKOMOM
curyauuu. [locnenoBarenbHo, 4ETKO, CBI3HO, 0OOCHOBAHHO U 0€30IIMO0YHO M3/1araTh y4eOHbIN
MaTepuai; JaBaTb OTBET B JIOTMYECKON IIOCIEAOBATEIBHOCTU C HUCIOJIb30BAaHUEM IPHUHATON
TEPMUHOJIOTHH; JeJaTh COOCTBEHHBIE BBIBOJbI; (OPMYJIMPOBATH TOYHOE OIpEACICHHE U
MCTOJIKOBAaHUE OCHOBHBIX IIOHATUM, 3aKOHOB, TEOPUI; IIPH OTBETE HE MOBTOPATH JOCIOBHO TEKCT
y4eOHHMKa; M3J1araTh MaTepua JIMTEPaTypPHbIM S3bIKOM; MPABMWIBHO U OOCTOSATENILHO OTBEYATh
Ha JIONOJIHUTENIbHBIE BONpOChl yuuTens. (CaMOCTOATENbHO W PALMOHAIBHO HCIOJIb30BaTh
HarjsiiHble  1OcOOus, CHpPaBOYHblE MaTepualbl, Y4eOHUK, JONOJIHUTEIbHYIO JHUTEPaTypy,
NEPBOMCTOYHUKH; MPUMEHITh CHCTEMY YCJIOBHBIX O0OO3HAYeHWH IpU BEIEHUU 3aIUCel,
COIIPOBOKIAIOIIMX OTBET; HCIOJb30BaHUE Ul JO0Ka3aTelbCTBA BBIBOJOB M3 HAOMIOJIEHHHA U
OIIBITOB;

3. caMOCTOATENbHO, YBEPEHHO M 0€30IIMO0YHO IpPHUMEHSET IOJIyYeHHbIe 3HaHUS B
pemeHn mpodIeM Ha TBOPYECKOM YPOBHE; JOIMYCKaeT He 0ojiee OJHOTO HenouéTa, KOTOPBINA
JIETKO HCHpAaBIsieT IO TPeOOBAaHUIO YUUTENs; HMEET HEOOXOIUMble HaBbIKM paboThl ¢
npubopaMu, dYeprexamH, cxemMamMHM U TIpaduKaMH, CONYTCTBYIOIIMMM OTBETY; 3allMCH,
COIIPOBOKAIOIME OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Onenka "3" craButcs, eciy 00yJaromuncs:

l.moka3bIBaeT 3HAHMS BCEr0 M3YyYEHHOTO NpPOrpaMMHOro marepuaina. [Jlaér mosHelid u
IIPABWJIbHBIM OTBET Ha OCHOBE M3YYEHHBIX TEOPUM; HE3HAUUTEJbHbIE OMINOKU M HEIOYETHI NPU
BOCIIPOM3BEICHUH M3YYEHHOTO MaTepuaia, OlpeesIeHUs] OHATHH J1an HenoJHble, HeOOobIIne
HETOYHOCTU NPU HCIHOJB30BAaHMU HAYYHBIX TEPMHHOB WJIM B BBIBOJAX M OOOOIIECHUSAX W3
HaOJI0IEHUH U ONBITOB; MaTepHaj U3JIaraeT B ONPEAeICHHOMN JIOTHYECKOM Moce10BaTeIbHOCTH,
IpU 3TOM JIONYCKAaeT OJHYy HerpyOyio ommuOKy win He Oosiee IBYX HEIOUETOB U MOMKET HX
UCTIPaBUTh CaMOCTOATENBHO NMPH TPEOOBAHUU WMJIM MPH HEOOJIBLION MOMOLIM MPEeroiaBaTels; B
OCHOBHOM YCBOWJI Y4€OHBIM Marepual; MOATBEP)KIAET OTBET KOHKPETHBIMU IPHUMEpaMUu;
IIPaBUJIBHO OTBEYAET Ha JIOTIOJTHUTEIIbHBIE BOIIPOCHI YUUTENS,

2. yMeeT caMOCTOSITEIbHO BBIJENATH IJIaBHbIE MOJOXKEHHUS B M3y4YEHHOM MaTepualie; Ha
OCHOBaHMHM  (aKTOB M  NpPUMEpPOB  0000maTh, JAeiIaTb  BbIBOJABI,  YCTaHABIMUBATh
BHYTpUIIpEIMETHBIE CBsI3U. [IpUMEHATH MOSydyeHHbIE 3HAHUS HA MPAKTUKE B BUIOW3MEHEHHOU
CUTYyalluH, COOJIOAAaTh OCHOBHBIE NpaBWiIa KYyJIbTYpPbl YCTHOH peud M CONpPOBOXKIArOIEH
MUCbMEHHOM, HCII0JIb30BATh Hay4yHbIE TEPMUHBIL;

3. He oOnazaer AOCTaTOYHBIM HABBIKOM palbOThI CO CIPAaBOYHON JHUTEpaTypoH,
y4eOHUKOM, TEPBOMCTOYHUKAMH (MIPABWIIBHO OPHEHTHUPYETCS, HO paboTaer MEIUIEHHO).
Jomyckaer  HerpyOble — HapylleHHss  NpaBwil  O(QOPMIIEHHS  NUCBMEHHBIX  paboT.

Ouenka "3" craBurcs, eciu o0ydaromuncs:

1. ycBOMJI OCHOBHOE CO/ep)KaHHe Y4eOHOro MaTepuasa, UMeeT MpoOesbl B YCBOCHUH
MaTepuaia He MPensTCTBYIOLINE albHEeHIlIeMy YCBOCHHIO IPOTPaMMHOT0 MaTepuara;

2. MarepuasJl HW3JlaraeT  HECHCTEeMaTU3WPOBAaHHO, (parMeHTapHO, HE  Bcerua
MOCJIE0BATENbHO;

3. TMOKa3bIBaeT HENOCTATOYHYIO C(HOPMHPOBAHHOCTH OTAEIbHBIX 3HAHUM W yMEHHIA;
BBIBOJIbI U 000011IEHUSsI apTyMEHTHPYET CJ1a00, AOMYCKAeT B HUX OLIUOKU;

4.momycTuil  OMIMOKM M HETOYHOCTH B MHCIOJIb30BAHMM HAYYHOH TEpMHUHOJIOIHH,
ornpezesieHus: HOHITUN Jall HEIOCTATOYHO YETKHUE;

5. He UCHOJb30BaJ B KAYECTBE J0KA3aTEJIbCTBA BBIBOJIBI U 000OIIEHUS U3 HAOIIOCHUH,
(bakTOB, OINBITOB WJIM JOIYCTHJI OIIMOKU IIPU UX U3JI0KEHUU;



6. HCTIBITHIBACT 3aTPYIHEHHUSI B TPUMEHECHUY 3HAHUI, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4
Pa3IMYHBIX THUIIOB, NIPH OOBSICHEHUH KOHKPETHBIX SIBJICHUH HA OCHOBE TEOPUN W 3aKOHOB, HJIH B
MOJITBEPKICHUU KOHKPETHBIX MTPUMEPOB MPAKTUYECKOTO IPUMEHEHHSI TEOPHIA,

7. OTBEYAET HEIMOJHO Ha BONPOCH! yuuTens (yrmyckas U OCHOBHOE), HIIU BOCHPOHU3BOJIUT
CoJIep’KaHUe TeKCTa yueOHMKA, HO HEIOCTATOYHO IMOHUMACT OT/IEIbHBIC MOJIOXKEHUS, NUMEIOIUE
B2)XHOE 3HAYCHHE B 3TOM TEKCTE;

8. 00HapyXMBaeT HEJOCTATOYHOE TOHUMAHUE OTHAEIbHBIX  IOJOXKEHUM TpH
BOCIIPOM3BEJICHUH TEKCTa y4eOHMKa (3amuceid, IMepBOUCTOYHUKOB) MIJIM OTBEYACT HEIMOJHO Ha
BOIIPOCHI YUUTEIIs, IOMYCKas OJHY-IIBE TPYObIe ONIHOKH.

Ounenka "2" craBuTcs, eciy 00y4aroIUnCs:

1. He yCBOWII M HE PacKpbll OCHOBHOE COJIEpYKaHHE MaTepHala,

2. He JienaeT BHIBOJIOB U 0000IICHUH.

3. He 3HAET W HE TOHUMAET 3HAYUTEIBHYIO WM OCHOBHYIO 4YacTh HPOTPAMMHOTO
MaTepHaia B Ipe/eliax MOCTaBICHHBIX BOIIPOCOB;

4. unu uMmeet c1abo chopMUpOBaHHBIE U HETIONHBIC 3HAHUS U HE YMEET IMPUMEHSTh UX K
PELICHUIO KOHKPETHBIX BOIIPOCOB U 33134 10 00pasiy;

5. unu npu oTBeTe (Ha OJUH BOIPOC) JIOMYCKaeT Oosee ABYX IpyObIX OMIMOOK, KOTOPHIE
HE MOXET HCIPABUTH JAXKE TPU TOMOIIH YIUTEIS.

2. OneHkKa 3KCNepUMEHTAJIBHBIX YMeHMH (IPAKTHYECKUX U J1a00paTOpPHBIX pador)

O1eHKa CTaBUTCS Ha OCHOBAaHMM HaOJIIOAEHUS 33 yJalIUMHMCA M MUCbMEHHOTO OTYeTa 3a
pabory.

Ouenka "5" craBuTCs, ecinu 00y4aromuncs:

1. mpaBWIJIbHO OIpENEIHII LEJIb OIbITA;

2.BBIMIONIHKAJI ~ paboTy B  TOJHOM O0beMe C  COONMIOJEHHEM  HEoO0XOIuMOMn
[I0CJIEZI0BATEIbHOCTU IIPOBEACHUSI ONIBITOB U U3MEPEHUI;

3. caMOCTOATENbHO M PALMOHAIBHO BHIOpPAT M MOJArOTOBUI Ui ONbITA HEOOXOIUMOE
000py/i0BaHUE, BCE OMBITHI MPOBEI B YCIOBUSX M peXHUMax, 0OECHEUMBAIOIIMX IOJyYEHHE
pe3yJIbTaTOB U BBIBOAOB C HAUOObIIEH TOUHOCTBIO;

4. Hay4HO TPaMOTHO, JIOTMYHO oOMnucan HaOmoJeHHs U cHOPMYIUPOBAT BBIBOJBI W3
onbiTa. B mpencTaBieHHOM OTYeTe MPaBHJIBHO M AKKYpPaTHO BBINOJIHUII BCE 3alUCH, TaOJIHULIBI,
PUCYHKH, YepTEKH, rpaUKH, BEIYUCICHHS U CIIEJIa BEIBOIBI;

5. NposBISET OPraHMU3ALMOHHO-TPYAOBBIE YMEHHs (MOIJEPKUBACT YHUCTOTY paboyero
MecCTa U MOPAJIOK Ha CTOJIe, SKOHOMHO HUCIIOJIb3YET PACXOIHbIE MaTEPUAJIbI).

6. SKCIIEPUMEHT OCYIIECTBISIET MO IUIAHY C YYE€TOM TEXHUKH Oe30MacHOCTH M IpaBUII
paboThl ¢ MaTepHraiaMi U 00OPYTIOBAHUEM.

Ouenka 4" craBuTcs, eciiv 00y4arouuiicst BHIMOIHUI TpeOoBaHus K oleHke "5", Ho:

1.onBIT IPOBOAMI B YCIOBHSIX, HE 00€CTIEUMBAIOLINX JOCTATOYHOW TOUHOCTU U3MEPEHUII;

2. unu ObUIO JIOMYIIEHO ABAa-TPU HEl0ueTa;

3. unu He 60Jee ofHOM HerpyOoi OMMOKU M OJTHOTO HEJA0YETa,

4. UK SKCIIEPUMEHT MPOBENIEH HE MOJIHOCTHIO;

5. win B onucaHuU HAOMIOAEHWH W3 OMbITAa JOMYCTHJI HETOYHOCTH, BBIBOJBI CHAENall
HETIOJIHBIE.

Ouenka "3" craBUTCS, €ciy 00y4arOmUncs:

1. mpaBUIBHO OIpeNeNui Ledb OMbITa; pabOTy BBHIMONHAET MPAaBUIBHO HE MEHEe 4YeM
HaIOJIOBUHY, OJIHAKO 00bEM BBIITOJIHEHHOM YacTH TAKOB, YTO MO3BOJISIET MOJYUYUTh MIPaBUIIbHbBIE
pe3yJbTaThl U BBIBOJIBI [0 OCHOBHBIM, IPUHIIMITHAIEHO BaXKHBIM 3a/1a4aM pabOThI;

2. nmn noabop obopynoBaHUs, OOBEKTOB, MAaTEPHANIOB, a TakXe pabOThl MO Hayaly
OMbITa TPOBEJI C MOMOUIbIO YUHUTENS; WIM B XOJA€ MPOBEACHUS ONbITa U W3MEPEHUH ObLTH
JIOTIYIIIEHbI OITMOKH B OMMCAaHUH HaOMI0AeHUH, (OPMYITUPOBAHNUHN BHIBOJIOB;

3. ONBIT MPOBOAMJICS B HEPALMOHAJIBHBIX YCIOBUAX, YTO MPUBEIO K IOJYyYEHUIO
PEe3yNbTaTOB C OOJBINEH MOTPENIHOCTHIO; WM B OTUETE OBUIM JOMYIIEHBI B OOIIEH CI0KHOCTH
He Oosiee IByX OIIMOOK (B 3aIMCAX €IWHUIL, U3MEPEHUSX, B BEIUMCIICHUX, TpaduKax, Tabnunax,
CXeMax, aHaJIM3€e NOrpelHocTel U T.11.);



4. momyckaer TpyOyio OmIMOKY B XOJIe IKCIEpUMEHTa (B OOBSICHEHHH, B O(OPMICHUH
paboThl, B COONIOZCHUW TIPABWJI TEXHUKH OE30MAaCHOCTH TpH padoTe C MaTepuajaMu u
000pyI0BaHUEM ), KOTOPAsi UCTIPABIISETCS 110 TPEOOBAHUIO YUUTEIIS.

Ounenka "2" craBuTCS, €CJIM YYCHHUK:

1. He ompemenwyI CaMOCTOSITENIBHO IIeNb OIBITA; BBIIOIHUI pabdOTy HE IMOJIHOCTHIO, HE
MOJATOTOBMJI HYKHOE O00OpYJOBaHHME U OOBEM BBHIIOJHEHHOW 4YacTH pabOThl HE IO3BOJISET
CeNaTh MPAaBUIBHBIX BHIBOJIOB;

2. WY ONBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOICHHUS POU3BOAMIUCEH HETIPABUIIHHO;

3. unu B xone paboThl U B OTYETE OOHAPYKUIIUCh B COBOKYIIHOCTH BCE HEIOCTaTKH,
OTMEUEHHBIC B TpeOOBaHMIX K OleHKe "3";

4. nomyckaeT nBe (M Oosiee) TpyOble OMMOKHA B XOJI€ SKCIEPUMEHTA, B OOBSICHCHUH, B
opopmiieHHH paboOThl, B COOJIOJCHUM TPaBHJI TEXHUKHM OE30MacHOCTH TMpu paboTe C
BelIeCTBaMH U 000PYZOBaHUEM, KOTOPbIE HE MOXKET UCIIPABUTh JaXe 110 TPEOOBAHUIO YUUTETIS.

3. OueHka yMeHHil pemiaTh pacuyeTHbIE 3a1a4M

Onenka «5»:

B JIOTHYECKOM PACCYKACHHH M PEUICHUH HET OMMOOK, 3ajaua pelieHa palioHaIbHbIM
CIIoco0oM;

Onenka «4»:

B JIOTUYECKOM PACCYXJICHHUH M PEIICHHSI HET CYIIECTBEHHBIX OMMOOK, HO 33a/[a4a pelicHa
HEPALUOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

Onenka «3»:

B JIOTHYECKOM PACCY>KJICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIECTBEHHAs
OmurOKa B MAaTEMAaTUYECKUX pacyeTax.

Onenka «2»:

1. UMeeTcst CyIIECTBEHHBIE OMMOKH B JIOTHYECKOM PACCYKJIEHUH U B PEIICHUU;

2. OTCYTCTBHUE OTBETA Ha 3a/IaHUE.

4. OneHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT

Ouenka «5»:

OTBET IOJIHBIM U MPaBUWIbHBINA, BO3MO)KHA HECYILIECTBEHHAs OIMIMOKA.

Ounenka «4»:

OTBET HETOJIHBIN MK JIOMYILEHO He 0oJiee IBYX HECYIECTBEHHBIX OIIMOOK.

Ounenka «3»:

pa0oTa BBIIOJIHEHA HE MEHEe YeM HAaIlOJIOBHHY, JOMYIIEHA O/IHA CYIECTBEHHas OIINOKa
W IIPH 5TOM JIBC-TPU HECYIICCTBCHHBIC.

Ounenka «2»:

1 .pa60Ta BBITIOJTHEHA MCHBIIIC yeM HAIIOJIOBUHY  WJIA COACPIKUT HECKOJBKO
CYIIECTBEHHBIX OIINOOK;

2. paboTa He BBIIIOJHEHA.

IIpu oleHKe BBHIMONHEHUS] TUCHbMEHHOW KOHTPOJIbHOM paboThl HEOOXOIMMO YUUTHIBATH
TpeboBaHus eAMHOTO OphorpaduuecKoro pexuma.

5. Onenka TecToBbIX padoT

Tectsl, cocTosiMe U3 MATH BOIMPOCOB MOXKHO HCIIOJIB30BATh MOCIE W3YYEHUS KaxXJI0ro
matepuaina (ypoka). Tect uz 10-15 BompocoB ucCHOIB3yeTCs ISl MEPUOAUYECKOTO KOHTPOJIS.
Tect u3 20-30 BonpocoB HEOOXOMMO HCIIONIB30BaTh /I UTOTOBOTO KOHTPOJIS.

[Tpu onleHMBaHUH UCTIONB3YETCS CIETYIOIIAs IIKaa:

JJIS1 TeCTa U3 MATH BONPOCOB:

HET OIIMOOK — OILIEHKA «5»;

OJTHA OIINOKA — OILICHKA «4»;

JIBE OIIMOKU — OIICHKA «3»;

TPH OIIUOKH — OLIEHKA «2).

st Tecta u3 30 Bonpocos:



25-30 mpaBUIBHBIX OTBETOB — OLIEHKA «5»;
19-24 npaBUIBHBIX OTBETOB — OIICHKA «4»;
13-18 mpaBUIBHBIX OTBETOB — OIIEHKA «3»;
MeHbIIe 12 MpaBUIBLHBIX OTBETOB — OLICHKA «2.

6. Onenka pedepara

Pedepar oneHuBaeTCs Mo ClIeyIOMUM KPUTEPUSIM:

coOJroieHne TpeOoBaHui K ero 0(hOpPMIICHHIO;

HEOOXOJMMOCTh W JOCTATOYHOCTh JUISI PACKPBITHS TEMbI TPHUBEICHHOW B TEKCTE
pedepara nHGOpMAaIUH;

YMEHHE 00yJaromerocsi CBO00IHO U3JIaraTh OCHOBHBIC UJICH, OTPaXXCHHBIC B pedepare;

CIOCOOHOCTh OOYYaroIIErocst TMOHSATh CYTh 3a/aBaéMbIX UWICHAMH AaTTECTallMOHHOM
KOMKCCHH BOIIPOCOB U CHOPMYIIMPOBATH TOUHBIC OTBETHI HA HUX.



