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IHosicHUTEABLHAA 3AIINCKA

[Iporpamma Kypca nocTpoeHa 10 KOHLIEHTPUYECKON KOHLIETILIAH.
OCOOGEHHOCTh MPOTPaMMbl COCTOUT B TOM, YTOOBI COXPAHUTH MPUCYIIMHA PYCCKOW CpenHeH IIKOJIe BBHICOKMH TEOPETHYECKUH YpPOBEHb M CHENaTh
o0Oy4eHre MaKCHUMaJbHO Pa3BHBAIONIMM. JTO JOCTUTACTCS ITyTEM BBIUMCICHUS YKPYITHEHHOW JUIAKTHYECKOW IMHUIBI, B POJH KOTOPOH BBICTYIIAeT
OCHOBOIIOJIATAIONIEe MOHATHE «XUMHYECKHH SJIEMEHT W (OPMBI €ro CymecTBOBaHUS (CBOOOIHBIE aTOMBI, MPOCTHIE W CIIOXHBIE BEIIECTBAY),
CIIEZIOBaHUE CTPOTOH JIOTHKE MPHHIIMIA PAa3BUBAIOUIETO OOYYEHHSs, MOJOKEHHOTO B OCHOBY KOHCTPYMPOBAHHS IMPOTPAMMBI, U OCBOOOKICHHE €€ OT
M30BITKa KOHKPETHOTO MaTepHara.
[TosTOMYy Bech TEOPETHYECKUI MaTepual Kypca XHMHH PacCMaTpUBAETCs Ha MEPBOM IOy OOy4eHHs, YTO TO3BOJIAET yJalIuMcs: 0ojiee 0CO3HAHHO U
rI1yOOKO M3Y4UTh (PaKTHUECKHI MaTepuai - XMMHIO JJIEMEHTOB U UX coenuHeHui. Hapsny ¢ 3TUM Takoe moCTpoeHue nNporpamMmbl JTae€T BO3MOKHOCTb
pa3BHUBaTh MOJyYEHHBIEC IEPBOHAYAIBHO TEOPETHUECKUE CBEACHUS Ha O0oraToM (PakKTHYECKOM MaTepHaje XUMUU JIEMEHTOB.

[IporpamMma nocTpoeHa ¢ y4eToM peanu3aluy MEeXIPeIMETHBIX CBA3eH ¢ KypcoM (pu3HKHM 7 Kilacca, 1€ U3y4aroTCsl OCHOBHBIE CBEJICHUS O CTPOSHUU
aTOMOB, U OuoJIoruM 9 Kilacca, Te 1aeTcs 3HAKOMCTBO C XMMUYECKOW OpraHu3alel KJIETKH U IpoLecCaMyi 0OMEeHa BEIECTB.

Benymmmu naesamu npeayiaraeMoro Kypea sBIIsitoTCs:
- MaTEpPUAIIBHOE €MHCTBO BEUIECTB IPUPObI, UX T€HETHUYECKAs CBA3b;
- IPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXIY COCTaBOM, CTPOEHUEM, CBOMCTBAMH U IIPUMEHEHUEM BEILIECTB;
- I03HABA€MOCTh BEIIECTB U 3aKOHOMEPHOCTEN IPOTEKAHUS XUMUYECKHAX PEAKIUH;
- 00BSICHSIONIAS ¥ IPOTHOZUPYIOLIAS POJIb TEOPETUUECKUX 3HAHUMN JUIA (DAaKTOJIOrMYeCcKOro MaTeprana XUMUH 3JIEMEHTOB;
- KOHKPETHO€ XMMHUYECKOE COETUHEHHE MPEJCTaBiIsieT co00 3BEHO B HENMpPEPBHIBHOW IIENM MpeBpallleHui BEHIECTB, OHO Y4aCTBYET B KPYroBOpPOTE
XUMHUYECKUX JJIEMEHTOB U B XUMHYECKOU 3BOJIIOLINY;
- 3aKOHBI IPUPO/Ibl OOBEKTUBHBI U TI03HABAEMBI;
3HaHUE 3aKOHOB XMMHUHU JaeT BO3MOXHOCTb YNPAaBIATh XMMHUECKUMH NPEBPALICHUSMHU BEILECTB, HAXOAUTh IKOJIOTHYECKH O€30MacHble CIOCOOBI
IIPOU3BOJICTBA U OXPaHBl OKPYXKAIOIIEH CPENbI OT 3arpA3HCHMUS;
- HayKa M IPAaKTHKa B3aUMOCBA3aHbI: TPEOOBAaHUS MPAKTUKM - IBUXKYILAS CHUJIA PA3BUTUSA HAYKH, YCHEXU NMPAKTHKU OOYCIOBIIEHBI TOCTUKEHUAMU
HayKH;
- pa3BUTHE XMMHUYECKOH HAyKM M XMMM3alMs HApOJHOIO XO3sMCTBa CIIyaT MHTEpecaM 4YeloBeKa M oOlIecTBa B LIEJI0M, UMEIOT I'yMaHUCTUUECKUI
XapakTep M MPU3BaHbl CIIOCOOCTBOBATH PEILICHUIO IN100aIbHBIX IPOOIEM COBPEMEHHOCTH.

IIporpamma pa3padoTaHa Ha OCHOBe HOPMATHBHO-IIPABOBOM 0a3bI:
e @denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbLHBIM CTAHIAPTOM CpPEIHEro o0Iero oOpa3oBaHus, YTBEPKIEHHBIM MTPUKa30M MHHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoii @enepanuu ot 17 mast 2012 r Ne 413;

e [lonoxenus o pazpaboTke pabouux mporpamm npeameTos, kypcoB, aucuumiand OOIT OO0 u OOIT COO MBOY «Oxynesckas COIL».
Ha ocHose:

e TpeboBaHuii K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTEeNbHOM MpOrpamMMbl OCHOBHOTO o6miero oOpazoBanus MBOY «OxyHeBckas
COlll»;

C yuerom:
¢ [IpumepHOIi OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus MbOVY «Okynesckas COILly;
e «[IporpammHO-MeTOAMYECKHX MaTepuanoB. Xumus: Cpenuss mkona. 10-11 kin.» Tabpuensa O. C.  — M.: [Ipoda, 2001



Ieau u 3agpaumn:

- OCBOCHHE BOKHEHIIIMX 3HAHUI 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMHH, XUMHUYECKON CHMBOJIUKE;

- OBJIaJICHUE YMEHUSIMU HAOJI0/IaTh XUMHUYECKUE SIBJICHUS], MPOBOJUTh XUMUYECKUNA SKCHEPUMEHT, MPOU3BOIUTH PACUEThl HA OCHOBE XMMHUYECKHX
(dhopMyJT BEIIECTB ¥ YPABHCHUI XUMHYCCKUX PEAKIIHIA;

- pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB W HMHTEIUICKTYAIbHBIX CIOCOOHOCTEH B TMpOIECCe MPOBEACHUS XUMHYECKOTO HSKCIEPUMEHTA,
CaMOCTOSITEJILHOTO MPUOOPETEHUS 3HAHUN B COOTBETCTBUHU C BOSHUKAIOIIUMHU KU3HEHHBIMH IMOTPEOHOCTSIMU;

- BOCIIMTAHUE OTHOIICHUS K XUMHUHU KaK K OJJTHOMY U3 (PYHIAMECHTAIBHBIX KOMIIOHEHTOB €CTECTBO3HAHUS M AJICMECHTY OO0IIEYEIIOBEUCCKON KYIIBTYPHI;

- TpPUMEHEHUE TOJIYUCHHBIX 3HAHUM M YMEHUW Il O€30TacHOTO HCIIOJIb30BAaHUS BEIIECTB W MATEpPHATIOB B OBITY, CETHCKOM XO3SIMCTBE W Ha
MPOU3BOJCTBE, PEUICHUS MPAKTUYECKUX 3aJa4 B IMOBCEIHEBHOW KW3HUW, NPEAYNPEKICHUS SBICHHN, HAHOCAIIMX BpEI 3/I0POBBIO YEIOBEKA W
OKpYKarollen cpene.

OcHoBHbBIE 00pa30oBaTeIbHbIE TEXHOJIOTHH.
[Ipu opranuzanuu npoiecca o0ydeHUsI B paMKax JaHHOW IMPOTrpaMMBbl MpearoJiaraeTcs NPUMEHEHUEM CIIEAYIOUINX MeJarornyecKux TeXHOJIO0Tui
o0yyeHus:

e npoOiaeMHOro ooyueHus,

e  3JI0pPOBbECOEpPEraloNINe TEXHOJIOTUH

e HWKT

e  TIpE3EHTALUU
I[Inanupyembie pe3yJibTaThl OCBOCHUSI 00 y4AIOMIMMUCS 00pa30BaTeIbLHOI MPOrpaMMBbl.

JIMYHOCTHBIE pPe3yJabTATHI OCBOEHUSI OCHOBHOM 00pa30BaTe/ibHOI MPOrPaMMBbl:

1. Poccuiickas rpaxxaaHCKass HUACHTHYHOCTH (HanI/IOTI/I3M, YBA)XXCHHUC K OTC‘IGCTBY, K IIPOIUJIOMY M HACTOAIICMY MHOT'OHAIIMOHAJIBHOI'O Hapoda
POCCI/II/I, YYBCTBO OTBCTCTBCHHOCTH H O0JIIra IEPEa POHHHOﬁ, I/I,Z[eHTI/I(l)I/IKaHI/ISI ce0sg B KauecTBe I'paxkJjaHnHa POCCI/II/I, Cy6’BeKTI/IBHaH 3HAYUMOCTb
HCIIOJIb30BAHUA PYCCKOTO S3bIKAa U A3BIKOB HApOOAOB POCCI/II/I, OCO3HAHHC W OLIYHICHUC JIMYHOCTHOM COIIPHUYAaCTHOCTH Cy,[[b6e pOCCHﬁCKOFO Hapoz[a).
Oco3HaHue 3THUYECKOM MNPUHAIIC)KHOCTHU, 3HAHUC UCTOPHHU, A3bIKA, KYJIBTYPbI CBOCI'O HAPOAa, CBOCTI'O Kpasd, OCHOB KYJIbTYPHOI'O HACJICAHUA HApOJ0B
Poccuu u yenoseuecTBa (I/II[@HTI/ILIHOCTB YCJIOBCKA C pOCCHﬁCKOﬁ MHOI‘OHaLII/IOHaJ'ILHOI‘/‘I KYHLTypOﬁ, COMMPUYIACTHOCTb NCTOPUHU HAPOAOB U TOCYHapCTB,
HaXOIUBIIUXCA Ha TCPPUTOPUHU COBpeMeHHOfI POCCI/II/I). OCOSHaHHOG, YBAXUTCIIBHOC U I[06p0)KeJ'IaTeJ'IBH06 OTHOIICHUC K HCTOPHUH, KYIIBTYpC,
peiIUruy, TpaauuuiaM, A3blKkaM, ICHHOCTAM HAPOJAO0B Poccun u HapoJa0B MHpaA.

2. 'oTOBHOCTPH U CIIOCOOHOCTH 06yqa}01u1/1xc;1 K CaMOpa3BUTHUIO U CaMOO6p8.30BaHI/II-O Ha OCHOBC MOTHBAIlMH K O6y‘IeHI/IIO U IIO3HAHHUIO, TOTOBHOCTh H
CIIOCOOHOCTD OCO3HAHHOMY BBI60py U TOCTPOCHHIO ﬂaaneﬁmeﬁ I/IH,Z[I/IBI/I,Z[yaHBHoﬁ TPACKTOPHU 06pa30BaHI/I}I Ha Oaze OpPUCHTUPOBKH B MHPC
HpO(peCCI/Iﬁ u HpO(beCCI/IOHaJ'IBHBIX npez[nhoeHI/Iﬁ, C yU€TOM yCTOﬁ‘-IPIBBIX IMMO3HABATCJIIbHBIX UHTCPECOB.

3. Pa3Butoe MOpaJIbHOC€ CO3HAHUC MW KOMIICTCHTHOCTb B PCIICHUU MOPAJIBbHBIX r[p06neM Ha OCHOBEC JIMYHOCTHOTI'O BBI60pa, (bOpMPIpOBaHI/Ie
HPAaBCTBCHHLIX YYBCTB W HPABCTBCHHOTO IMOBCACHUA, OCO3HAHHOIO W OTBCTCTBCHHOI'O OTHOIICHHA K COOCTBEHHBIM MOCTYIIKaM (CHOCO6HOCTL K
HPaBCTBCHHOMY CaMOCOBCPIICHCTBOBAHUIO; BCPOTCPIIMMOCTL, YBAKHUTCIBHOC OTHOIICHUC K PCIMIMO3HBIM YYBCTBaM, B3IJIIAaM J'IIOI[CI\/'I nim Mx



OTCYTCTBUIO; 3HAHHME OCHOBHBIX HOPM MOpaJHM, HPAaBCTBEHHBIX, JYXOBHBIX HJCANIOB, XPAHHUMBIX B KYJbTYPHBIX Tpaaulusx HapoaoB Poccum,
TFOTOBHOCTh Ha HMX OCHOBE K CO3HATEJIbHOMY CaMOOIPAHUYEHHUIO B IOCTYIKaX, MOBEACHUM, PACTOUUTEIBHOM IOTPEOMTENBCTBE; HAIUYUE OIBITA
y4acTus B COIMAJIBHO 3HAauYUMOM Tpyzae. Oco3HaHHMe 3HAUEHUS CEMbH B JKM3HM YEJIOBEKa M OOLIECTBA, NMPUHATHE HEHHOCTH CEMEHHOW >XU3HH,
YB)XKUTEIBHOE U 3a00TIMBOE OTHOLIEHHUE K YWIEHAM CBOEH CEMBbHU.

4. CchopMupoBaHHOCTH LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOW NPaKTHKH,
YUUTBIBAIOLIETO COLUATBHOE, KYJIbTYPHOE, S3bIKOBOE, TyXOBHOE MHOT00O0Opa3re COBPEMEHHOTO MUPA.

5. Oco3HaHHOE, YBa)XXUTEJIbHOE U J0OpOKEIATEIbHOE OTHOLIEHHE K JPYroMy YeJlOBEKY, €r0 MHEHHIO0, MUPOBO33PEHMIO, KYJIbTYpE, A3BbIKY, BEpE,
IPaXIAHCKOW MO3UIUU. [ 0OTOBHOCT M CIIOCOOHOCTH BECTH JWAJIOT C IPYTHMMH JFOJABMH M JOCTUTATh B HEM B3aMMOIIOHUMAHUS (MICHTHPHUKAIUS ceOst
KaK IOJIHOIIPAaBHOTO CyObeKTa OOLIEHMs, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 00pa3a mapTHEpa Mo AMAIOrY, TOTOBHOCTb K KOHCTPYHMPOBAaHHIO 00Opasa
JOMYCTUMBIX CITIOCOOOB J1MajIora, TOTOBHOCTh K KOHCTPYHPOBAHUIO MPOLIEcca AUaaora Kak KOHBEHIIMOHUPOBAHUSI HHTEPECOB, NMPOLIEYP, TOTOBHOCTD U
CIIOCOOHOCTH K BEJCHUIO IEPETOBOPOB).

6.0OCBOEHHOCTh COLMAIIBHBIX HOPM, MpaBUJ MOBEIEHUS, pojel U (GopM coUManbHOM XU3HU B Ipynmax M cooOllecTBaXx. Y4yacTHE B ILIKOJBHOM
CaMOYIPaBJIEHUH M OOIIECTBEHHOM J>XM3HU B Mpe/AeNiax BO3PACTHBIX KOMIETEHIIUN C YyYETOM pPETHOHAIBHBIX, STHOKYJIBTYPHBIX, COIMAIBHBIX W
SKOHOMMUYECKHUX 0COOEHHOCTEH ((popmMHpoBaHHE TOTOBHOCTH K YYacTHIO B MPOIIECCE YMOPSIOUEHHUS COIMANIbHBIX CBS3€H M OTHOILIEHHH, B KOTOpHIE
BKJIIOUEHBI U KOTOpble (OPMUPYIOT CaMU Yydalluecs; BKIIOYEHHOCTh B HEMOCPEACTBEHHOE TIpakJIaHCKOE ydacTHE, TOTOBHOCTh Y4acTBOBaTh B
KU3ZHEJESATEIbHOCTH MOJAPOCTKOBOIO OOIECTBEHHOTO0 OOBbEIMHEHUs, MPOJAYKTUBHO B3aWMOJEHUCTBYIOIIETO C COLMANBHON Cpenoi U COIHMabHBIMU
WHCTUTYTaMH; UACHTHUKAIKSA ceOs B KadecTBE CyOBEKTa COIMAIbHBIX MPeoOpa3oBaHM, OCBOCHHE KOMIIETEHTHOCTEH B cepe opraHu3aTOpCKOn
NeSITeIbHOCTH; MHTEPUOPU3ALIHS LIEHHOCTEH CO3UIATEIbHOTO OTHOUICHHS K OKPY)KAroIlel J1eHCTBUTENBHOCTH, IEHHOCTEN COIMAIbHOTO TBOPYECTBA,
LEHHOCTH MPOJAYKTUBHONW OpraHM3allud COBMECTHOM [eATENbHOCTH, CaMOpealMu3ali B TPYIINE W OpraHu3ally, LEHHOCTH «JIPYyroro» Kak
PaBHOMPABHOTO MapTHEpa, PopMUPOBAHUE KOMIIETEHIINI aHanM3a, IPOEKTUPOBAHUS, OPraHU3aluU AEITeIbHOCTH, pedIeKCUN U3MEHEHU, cioco00B
B3aMMOBBITOJTHOI'O COTPYIHHUYECTBA, CIOCOOOB peann3anuy cOOCTBEHHOTO JIJIEPCKOTO MOTEHIINANA).

7. CdhopMHUPOBAHHOCTh IEHHOCTH 3/I0POBOrO M 0Oe30macHoro oOpasza >KM3HU; HWHTEPHOPH3AIUS MpPaBHJ HWHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO
0€30MMacHOTO MOBE/ICHUS B UPE3BBIYAMHBIX CUTYAIUAX, YTPOXKAIOUIUX KU3HU U 3JJ0POBbIO JIIOJICH, MPaBUII TIOBEICHUS Ha TPAHCIIOPTE U HA JI0OPOTax.

8. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYJOKECTBEHHOTO Hacienusi HapoAoB Poccum u Mupa, TBOPYECKOW IESATENbHOCTH
ACTETUYECKOTO XapakTepa (ClIoOCOOHOCTh MOHUMATh XY/10°)KECTBEHHbIE POU3BEACHUS, OTPAKAIOIINE Pa3HbIe STHOKYIbTYPHbBIE TPATUIIIH;
ACTETUYECKOE, SMOIMOHAIBLHO-IIEHHOCTHOE BHUJCHHUE OKPYXKAIOMIET0 MHUPA; CIOCOOHOCTh K HSMOLMOHAIBHO-IIEHHOCTHOMY OCBOGHHUIO MHPA,
CaMOBBIPKEHUIO U OPUEHTAILIMU B XY/I0)KECTBEHHOM M HPaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPhl; YBaXKEHHUE K UCTOPHH KYJIbTYpbl cBoero OTeuecTsa,
BBIPKEHHOI B TOM YHUCJIE€ B MIOHUMAHUU KPACOTHI YEJIOBEKA; MOTPEOHOCTh B OOIICHHUH C XYI0KECTBEHHBIMU MPOU3BEACHUSIMH,

c(OpPMUPOBAHHOCTh AKTUBHOTO OTHOILIEHUS K TPAAULUAM XYI0KECTBEHHON KYyJIbTYphl KaK CMBICIOBOM, 3CTETUYECKOW M JIMYHOCTHO-3HAUYMMOM
LIEHHOCTH ).

MertanpeaMerHsblie pe3yabTaThl ocBoeHus OOII

MeTaHpeI{MeTHHe Ppe3yibTaThl, BKIOYAKOT OCBOCHHLIC O6y‘laIOH_[I/IMI/IC}I MCIKIIPCAMCECTHLIC yqe6HHe HeﬁCTBHH (per'J'I}ITI/IBHBIe, IIO3HAaBAaTCJIbHBIC,
KOMMyHI/IKaTI/IBHLIe).

MeHCl'lpeIlMeTHLIe INOHATUSA

YcnoBuem (I)OpMPIpOBaHI/I}I MCKITPECAMCTHBIX HOHSITHfI, HalpuMEp TAKUX KaK CUCTEMA, (I)aKT, 3dKOHOMCPHOCTb, aHaJIn3, CUHTC3 SABJISACTCSA OBJIAACHUC
O6yanOH_II/IMI/IC$I OCHOBAaMM YHTATEIbLCKOM KOMIICTCHIINH, HpI/I06peTCHI/IC HaBBIKOB paGOTLI C HH(I)OpMaHHCﬁ, y4acCTuC B HpOCKTHOﬁ JACATCIIBHOCTH. B



OCHOBHOHM IIIKOJE€ Ha BCeX MpeaMmerax OyneT mpoaoipkeHa paboTa mo (HOPMUPOBAHHMIO M PA3BUTHIO OCHOB YHTATEIbCKOH KOMIETEHIHH.
OOyuaromuecs: OBIaJICIOT YTEHHEM KaK CPEICTBOM OCYIIECTBICHHS CBOMX JATbHEUIIMX IUIAHOB: MPOJOJDKEHUs 00pa3oBaHUA U CaMOOOpa30BaHMUA,
OCO3HAHHOTO IUIAHHPOBAHUS CBOETr0 aKTYyaJIbHOTO U NEPCIIEKTUBHOIO Kpyra YT€HHUs, B TOM YMCJIE JOCYrOBOTr0O, MOATOTOBKH K TPYIOBOM M COLMAIbHOMN
JEATeNbHOCTH. Y BBITYCKHUKOB OyneT copMUpOBaHa MOTPEOHOCTh B CUCTEMATUYECKOM YTEHUHU KaK CPEICTBE MO3HAHUS MUpPA U ce0s B 3TOM MHUpE,
rapMOHU3AIIMU OTHOIIICHUH YeI0BeKa U 00IIECTBa, CO3JaHIH 00pa3a «IOTPeOHOTo Oy IyIIETro.

[Ipn u3ydyeHun y4eOHBIX MPEIMETOB OOYYAIOLIMECS YCOBEPIIEHCTBYIOT NMPUOOPETEHHBIE HA NIEPBOM YPOBHE HABBIKM PadoThl ¢ HH(pOpManued u
nonoiaHAT ux. OHM cMOTYT paboTaTh C TEKCTaMU, IPeoOpa30BbIBATh U HHTEPIIPETUPOBATD

COJIeprKallylocs B HUX UHPOPMALHIO, B TOM YUCJIE:

* CHCTEMaTHU3UPOBATh, COMOCTABIIATH, aHATU3UPOBATh, 0000IATh M HHTEPIIPETUPOBATH HHPOPMAIIUIO, COACPIKAIIYIOCS B TOTOBBIX HH(POPMAITMOHHBIX
00BEKTaXx;

* BBIJICTISITH TJIABHYIO U U30BITOYHYIO HH(GOPMAIIHIO, BBITIOIHATH CMBICJIOBOE CBEPTHIBAHNE BBIJICIICHHBIX (DAKTOB, MBICIICH;

MPEACTABIAT, UHPOPMAIIMIO B CXXATOW CJIOBeCHOW (opme (B BUAE IJIaHA WIM TE3MCOB) U B HATJIAIHO-CUMBOJIMYECKOW (opme (BBUAE TaOHII,
rpagu4YecKuX CXeM U JuarpaMmm, KapT MOHATUM — KOHIENTYalbHBIX JUArPaMM, OMTOPHBIX KOHCIIEKTOB);

* 3ATIOJTHSTH M IOTIOJTHSITH TaOJIHUIIbI, CXEMBI, THArPaMMBbl, TEKCTHI.

B xone n3yueHus Bcex yuyeOHBIX MpeaMEeTOB oOydaroluiuecs MPUOOPeTyT ONbIT MPOEKTHOH /esiTeIbHOCTH Kak 0co00i ¢opMbl yueOHOUM paboThI,
CrOCOOCTBYIOIIEH BOCTIMTAHUIO CaMOCTOSITEIPHOCTH, WHUIIMATHBHOCTH, OTBETCTBEHHOCTH, TOBBIIMICHUIO MOTHBAIMU U 3(PPEKTUBHOCTH Y4eOHOMU
NEeSITEeIbHOCTH; B XOJIE peaju3allid MCXOJHOTO 3aMbIciia Ha MPaKTHYECKOM YPOBHE OBJIAJICIOT YMEHHMEM BBIOMpATh a/leKBaTHBIE CTOSILIEN 3anade
CpeICTBa, IPUHUMATh PEIIeHUs, B TOM YUCJIE U B CUTyalUsX HeompenenéHHOCTH. OHM MOJydyaT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTH K pa3zpaboTke
HECKOJIbKUX BAPUAHTOB PEIICHUH, K TTOUCKY HECTaHIapPTHBIX PELIEHUH, IOUCKY U OCYIIECTBIEHUIO Haubojee MPUeMIeMOro pelieHusl.

B cootBerctBHM @T'OC OOO BBIAETAIOTCS TPU TPYIIIHI YHUBEPCATBHBIX YICOHBIX ICUCTBUI: PETYIATUBHBIE, TO3HABATEIbHBIC, KOMMYHHUKATUBHBIC.
PeryasituBubie YY /|

1. YMeHue caMoCTOATeIbHO ONPEeNATh eI 00y4eHUs, CTaBUTh U (POPMYIHPOBATh HOBbIE 33/1a4H B yueOe 1

MMO3HABATEIHHOM JIEATEILHOCTH, Pa3BUBATh MOTUBBI M MHTEPECH! CBOEH MO3HABATEIBHON AeITeNbHOCTH. OOyJaromuics CMOXKET:

-aHAJIM3UPOBATh CYILIECTBYIOIINE U TUIAHUPOBATh OyAylIre 00pa3oBaTeIbHbIe PE3YIbTAThI;

-UIeHTU(UIUPOBATH COOCTBEHHBIE TPOOJIEMBI U ONIPEAETATH TJIaBHYIO PoOIeMy;

-BBIJIBUTaTh BEPCUU pelIeHUs Mpo0iIeMbl, GOPMYIUPOBATH THUIIOTE3bI, IPEIBOCXUIIATH KOHEUHBIA PE3yibTaT;

-CTaBUTb LIEJIb ACATEIHHOCTH Ha OCHOBE OMPEIeIEHHOM MPoOIeMbl U CYILIECTBYIOIMINX BO3ZMOXKHOCTEHH;

-opMynupoBaTh yueOHbIE 3a7aUu KaK IIaru JOCTUKEHUS MOCTaBJICHHOM 1IeNU JAesITeIbHOCTH;

-000CHOBBIBAThH LIETIEBBIC OPUEHTUPHI U IPUOPUTETHI CCHUIKAMU Ha IIEHHOCTHU, YKa3bIBasi © 000CHOBBIBAs JIOTHUECKYIO

MOCJIEIOBATENFHOCTD IIaroB.

2. YMeHue caMOCTOSITENIbHO IJIaHUPOBATh MYTH TOCTUXKEHUS 1IeJiei, B TOM YHCIIe allbTePHATUBHBIE, 0CO3HAHHO

BbIOMpaTh Hanboee 3G (eKTUBHBIE CIIOCOOBI pelIeHUs] y4eOHBIX U MTO3HABATENbHBIX 33aa4. O0yJaronuiicss CMOXKET:

-OIpeeNsaTh HEOOX0AUMBIE IeHCTBUE(s]) B COOTBETCTBUU C YUeOHOM U MO3HABATENILHOM 3aaUeil M COCTABIISITh AITOPUTM HX BBIIOJTHEHHUS,
-000CHOBBIBATh U OCYIIECTBISATH BEIOOP Hanbosee 3(h(hpeKTUBHBIX CIOCOOOB pellieHusl y4eOHbIX U TTO3HABaTEeNbHBIX 33134,

-OIpenesITh/HaX0AUTh, B TOM YHCIIE U3 MIPEIOKEHHBIX BAPUAHTOB, YCIOBUS /7S BHIMOJHEHUS y4eOHOM U MO3HABaTEIbHON 3a1auu;

-BBICTpaMBaTh JKU3HEHHBIC IUIAHBI Ha KPAaTKOCPOYHOE Oyayiiee (3asBISATH IIENEBbIE OPUEHTHPHI, CTABUTh aJCKBaTHBbIC MM 3a/layd W Tpeisiarath
JeVCTBUS, YKa3bIBasi U 0OOCHOBBIBAS JIOTUUECKYIO TIOCTIET0BATENBHOCTh I1aroB);

- BBIOMPATH U3 MPEAJI0KEHHBIX BAPUAHTOB M CAMOCTOSTENIHHO UCKATh CPEACTBA/PeCypPCHI IS PEIICHUS

3a/1a4uu/IOCTIKEHUS LeH;



-COCTaBJIATH IUIaH PEUICHUsI MPOOIEMBI (BBIIIOJIHEHUS IPOEKTA, IPOBEACHUS UCCIIEIOBAHUS);

-ONpPEIeNATh MOTCHIMAIBHBIC 3aTPyIHEHHS TP PELICHUN YIeOHON U MO3HABATEIBHOM 3a/1a41 U HAXOUTh CPECTBA

JUI UX YCTPAHEHUS;

-OIHUCHIBATh CBOM OMBIT, OOPMIISISl €T0 VIS TIepeiaduy APYTrUM JIFOISM B BUJIE TEXHOJIOTUH PEIICHHS MPAKTHUECKUX 3aa4 ONpeIeIeHHOTO KiIacca;
-IJIAHUPOBATH M KOPPEKTUPOBATH CBOIO MHMBHYaTbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOM JEHUCTBUSA C IUIAHUPYEMBIMU PE3YJIbTaTaMM, OCYIIECTBISATH KOHTPOJb CBOEH NEATEIBHOCTH B IPOLECCE NOCTUKEHUS
pe3yibpTaTa, ONpeAesTh CocoObl NEHCTBUM B paMKax MPEAOKEHHBIX YCIOBUN U TpeOOBaHMM, KOPPEKTUPOBATh CBOU JEHCTBUS B COOTBETCTBUU C
u3MeHstomenica cutyanuei. OOyJaronuics CMOKeET:

-OIpPEENSATh COBMECTHO € MIE€AAroroM U CBEpCTHUKAMU KPUTEPUH INIAHUPYEMbIX PE3YJIbTaTOB U KPUTEPUU OLIEHKH CBOEH yueOHOM e TeNbHOCTH;
-CHUCTEMAaTU3HpOBaTh (B TOM YHCII€ BEIOUpAaTh MPUOPUTETHHIE) KPUTEPUU TUTAHUPYEMBIX PE3YJIbTATOB U OLIEHKH CBOEH JI€ATEIbHOCTH;

- oTOMpaTb MHCTPYMEHTHI JUIsl OLIEHWBAHMSI CBOEU AEATEIbHOCTH, OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH NEATEIBHOCTH B paMKax MpeUIoKEHHBIX
yCIIOBUI U TpeOOBAHUI;

- OLIEHUBATh CBOIO JIEATEIBHOCTh, ApIYMEHTUPYS IPUUUHBI TIOCTHKEHUS WX OTCYTCTBUSI INITAHUPYEMOTO pe3yJbTaTa;

-HaXOJIUTh JIOCTaTOYHbIE CPEACTBA JJISl BBINOJHEHUS Y4E€OHBIX NEHCTBUN B H3MEHSIOIIEWCA CHUTyallUM W/WIM TpPU OTCYTCTBUHU IUIAHUPYEMOTO
pe3yJbTara;

-paboTasgs mO CBOeMy IIJIaHy, BHOCHTb KOPPEKTHBbI B TEKYIIYIO JESATEJIbHOCTh HAa OCHOBE aHajM3a HM3MEHEHUH CUTyaluu Ui MOJIy4eHUs
3aIJIaHUPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3ynbTara;

- YCTaHaBIIMBATh CBS3b MEXK]Iy MOJYUEHHBIMH XapaKTEpUCTUKAMU MTPOJIYKTA U XapaKTepUCTUKAMHU Ipoliecca

JESTEIIBHOCTH U IO 3aBEPUICHUM ACATEIbHOCTU IPEAIaraTb M3MEHEHHE XapaKTEPHUCTUK Ipouecca Uil NOJY4YCHMs YIyYLICHHBIX XapaKTEPUCTUK
MPOJTyKTa,

- CBEPSATH CBOM JICUCTBUS C LIENbIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKH CaMOCTOSITENBHO.

4. YMeHue OLeHUBATh IPABUIBHOCTD BBINOJIHEHHs y4eOHOM 3a/1aun, COOCTBEHHBIE BO3MOKHOCTHU €€ PELICHHUS.

OO0yuaromuiicsi CMOXKET:

- OIPEAETATh KpUTEPUH NPABUILHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUS y4eOHOH 3a1auH;

-aHaJIM3UPOBATh U 0OOCHOBBIBATH IPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS JUIsl BHIIOJIHEHUS YUeOHOM 3a1auu;

- cBOOOJIHO TOJIB30BATHCSA BBIPAOOTAHHBIMM KPUTEPUSMHU OLEHKH M CaMOOLIEHKH, MCXOJS M3 LeJIM U MMEIOUIUXCS CPEACTB, pasiuyas pe3yibTaT U
CIIOCOOBI IEHCTBUM;

- OLICHUBATh MPOIYKT CBOEH JEATEIbHOCTH O 33aHHBIM U/WJIK CAMOCTOSATENIBHO ONPEAETICHHBIM KPUTEPUSIM B COOTBETCTBUU C LIENIBIO JEATEIbHOCTH;
- 000CHOBBIBATh JOCTHKUMOCTbD LI€JIM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOMX BHYTPEHHHUX PECYPCOB U JJOCTYIHBIX BHEIIHUX PECYPCOB;

- (pukcHupoBaTh U AHAIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

5. BrnageHue ocHOBaMHM CaMOKOHTPOJIsS, CAMOOLIEHKH, IPUHATHUS PELICHUH U OCYIIECTBJIEHUS OCO3HAHHOIO BbIOOpa B y4eOHOW M MO3HABATENBHOM.
OOyuaromuicsi CMOXKeT:

-Ha0JII0JJaTh M aHAJIM3UPOBATh COOCTBEHHYIO Y4eOHYIO M IO3HABATENBHYIO JEATENBbHOCTh U JESTEIbHOCTh JPYrUX OOYdYarolMXCsl B Ipolecce
B3aUMOIIPOBEPKH;

- COOTHOCHUTbH peajibHbIC U IUTAHUPYEMbIE Pe3yIbTaThl MHANBHIYyaIbHON 00pa30BaTeNbHOM AEATEILHOCTH U I€1aTh BBIBOJIBI;

- IPUHUMATh pellleHHe B y4eOHOM CUTyallul U HECTH 32 HErO OTBETCTBEHHOCTD;

- CaMOCTOSITEIbHO ONPEIEIATh IPHUUHBI CBOETO YCIeXa UM HeyclieXa U HaXOJUTh COCOObI BHIX0/1a U3 CUTYAIMH HeycIexa;

- PETPOCIEKTHBHO OTPENeNATh, KaKhe JICHCTBUSA 10 PELICHNI0 YUeOHOH 3aJauu WM MapaMeTphbl ITHX JASUCTBUI NPUBEIH K MOIYYEHUIO UMEIOIIErocs
MPOIYKTa YUeOHOH JeATeNIbHOCTH;



-JIEMOHCTPUPOBATH MPUEMBI PETYISALUN MTCUXO0(PU3UOTOTUISCKUX/ SMOIIMOHATBHBIX COCTOSHHUM M1l JOCTHKEeHHs d(p(deKTa YCoKoeHus (yCTpaHCHUS
SMOIMOHAIBHON HampsHKEHHOCTH), dS((dekra BOCCTAaHOBIEHHUS (OCTA0NCHHUS TMPOSIBICHUN yTOMIICHHS), JPQeKTa akTUBU3ANUUA (TIOBBIIICHHUS
MCUX0(DU3HOJIOTUIECKON PEAKTHBHOCTH ).

ITo3naBaTenbublie YY /I

1. YMmeHne onpenensTh MOHSATHUS, CO3JaBaTh 000OIIEHUS, YCTAHABIMBATh AHAIOTHH, KIacCU(DUIIMPOBATh, CAMOCTOSTEIHHO BBIOMPATH OCHOBAHUS H
KPUTEPHUH TS KJIAaCCU(PUKALINHY, YCTAaHABIMBATH IPUIMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYXKICHUE, YMO3aKIIOUeHHE (MHIYKTUBHOE,
JCTYKTUBHOE, 110 aHAJIOTHH) ¥ JIEJIaTh BBIBOIbI. OOYJArOIIHIACS CMOXKET:

-BBICTPAMBATh JIOTHYECKYIO [IEMTOYKY, COCTOSIIIYIO U3 KIIFOYEBOTO CIIOBA M COTIOJYMHECHHBIX €MY CJIOB;

-00BEIMHATH IPEIMETHI U SBJICHHSI B TPYIIIHI IO ONPE/ICIICHHBIM TIPU3HAKAM, CPaBHUBATH, KIacCH(PHUIIMPOBATh U 00001IATh ()aKThI U SBIICHUS;
-BBIJICIISITH SIBJICHUE M3 OOIIETO psijia IPYTUX SBICHUIA;

-OIPEICIATh 00CTOATEIHCTBA, KOTOPBIC MPENISCTBOBAIA BO3HUKHOBEHUIO CBSI3H MEXTY SIBJICHUSMH, U3 ITHX

00CTOSITENTECTB BBIICIIATH OMPEISISIFOIINE, CIOCOOHBIE OBITh MPUYNHON JAHHOTO SIBJICHHSI, BBISBIISATH IPUYHHBI M CJICICTBUS SIBJICHU;

-CTPOHTH PACCYKJICHUE OT OOITUX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHUSM M OT YACTHBIX SIBJICHUN K OOITUM 3aKOHOMEPHOCTSIM;

-CTPOHTH pacCyKJICHUE Ha OCHOBE CPAaBHEHUS MPEAMETOB U SBJICHUM, BBIACIISAS TIPHU STOM OOIIHEe IPU3HAKHY;

-M3J1araTh MOJYICHHYIO HH()OPMAIIHIO, HHTEPIPETHPYS €€ B KOHTEKCTE periacMoi 3a1auu;

-CaMOCTOSITENIbHO YKa3blBaTh Ha WH(MOPMANHIO, HYXKIAMOIIYIOCS B IPOBEPKE, MpeiaraTh W MPUMEHATH CHOCOO TPOBEPKH JOCTOBEPHOCTH
nHpopmanuy;

-00BSCHATH SIBJICHUS, TPOIECCHI, CBS3M W OTHOIICHHS, BBISBIIICEMBIC B XOJIe TO3HABATCILHON W HWCCIICOBATEILCKON JESATEILHOCTH (TIPUBOIUTH
00BSICHEHHE C M3MEHEHUEM (DOPMBI IPEICTaBICHUS; OOBSICHATD, ACTATU3UPYS WK 0000111as1; 0OBSICHATH C 3aJJaHHOW TOYKU 3PEHUS );

- BBISBJISITH M HA3bIBATh MPUUMHBI COOBITHS, SBJICHUS, B TOM YHCJIE BO3MOKHbIE /Hanbojiee BEpOSATHbIE IPUYHHBI, BOSMOKHBIE MOCIIEIACTBHS 3alaHHOM
MPUYMHBI, CAMOCTOSTENIBHO OCYILIECTBIISISI IPUYMHHO-CIIEICTBEHHBIN aHAIIN3;

-7iefaTh BBIBOJ] HA OCHOBE KPUTHMYECKOIO aHajn3a Pa3HbIX TOYEK 3PEHMs, MOATBEPKAaTh BHIBOJ COOCTBEHHOM apryMeHTAalMeil WM CaMOCTOSITEIbHO
MOJIyY€HHBIMH JTAHHBIMU.

2. YMeHue co3gaBaTh, MPUMEHATh W MPeoOpa3oBbIBATH 3HAKHM W CHUMBOJIBI, MOJICIM M CXEMBI JJIsl pelleHUs y4eOHBIX M TO3HAaBaTENbHBIX 3a/1ad.
OO0yyaromuiicst CMOXKET:

-0003Ha4YaTh CUMBOJIOM M 3HAKOM NPEAMET U/UIIU SBIICHUE;

-OIpEeENATh JIOTUYECKUE CBS3U MEXAY NMPEAMETaMU U/UJIH SIBICHUSAMHU, 0003HAYATh JAHHBIE JIOTUYECKUE CBSI3U C MOMOIIBIO 3HAKOB B CXEME;
-C03/1aBaTh a0CTPaKTHBIN WUJIM pealbHbIN 00pa3 nmpeaMera U/Win SBICHUS;

-CTPOUTH MOJIETIb/CXEMY Ha OCHOBE YCIIOBUH 3a]auu U/WIIH CIIoco0a ee pereHus;

-IpeoOpa30BbIBATh MOJEIH C LIETIO BBISBICHUS OOLIUX 3aKOHOB, ONPEACISIONINX JAHHYIO TPEIMETHYIO0 00JIacTh;

-IIEPEeBOAUTDH CIIOKHYIO MO COCTaBY (MHOTOACHEKTHYI0) HHpOpMaIuio U3 rpaduyeckoro win (GopMaiu30BaHHOTO (CUMBOJBHOTO) MPEICTABICHUS B
TEKCTOBOE, U HA00OPOT;

-CTPOUTH CXEMY, allTOPUTM ACUCTBHS, UCIIPABIISTH MIIM BOCCTAHABIMBATh HEM3BECTHBIN paHEe aITOPUTM HAa OCHOBE MMEIOIIETr0Cs 3HaHUs 00 00BEKTe,
K KOTOPOMY TIPUMEHSIETCS aJTOPUTM;

-CTPOUTH JIOKA3aTENbCTBO: IPSIMOE, KOCBEHHOE, OT MPOTHBHOTO;

-aHaNTU3UPOBaTh/ pedIIeKCUPOBATh OMBIT Pa3pabOTKH U pean3aluu yueOHOro MPOEKTa, UCCIeI0BaHusl (TEOPETUYECKOTO, SMITUPHUECKOT0) HA OCHOBE
MIPeI0KEHHOM MPOOIEeMHON CUTYalluy, TOCTABIIEHHOW 1IEIH W/WJIH 3a/IaHHBIX KPUTEPUEB OIICHKH MPOYKTa/pe3ybTara.

3. CmpicnoBoe ureHue. OOyJaromuiicss CMOXKET:

-HaXOJIUTh B TEKCTE TpeOyeMyro HHPOPMAIIUIO (B COOTBETCTBHH C LEISIMHA CBOCH EATEIHHOCTH);



-OpPUEHTUPOBATHCS B COACPKAHUM TEKCTA, IOHUMATh LIEJIOCTHBII CMBICI TEKCTa, CTPYKTYPUPOBATh TEKCT;

-yCTaHABJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHHI, TIPOIIECCOB;

-pE€3I0MHUPOBATh TJIABHYIO UJICI0 TEKCTA;

-KPUTHUYECKU OLIEHUBATD COJIepKaHue U (popMy TeKCTa.

4. Pa3BuTHE MOTUBALIMY K OBJIQJICHUIO KYJIbTYpPOUH aKTUBHOIO UCIIOJIb30BAaHUs CIOBAPEN U JPYTUX MOUCKOBBIX CUCTEM.

OO0yuaromuiicsi CMOXKET:

-OIpeesATh HE0OX0AUMbIE KITFOUEBbIE TIONCKOBBIE CJIOBA U 3alIPOCHI;

-OCYILECTBJIATh B3aUMOIEUCTBUE C 3JIEKTPOHHBIMH ITIOMCKOBBIMH CUCTEMAaMHU, CJIOBAPSMU;

-OopMHPOBATH MHOXKECTBEHHYIO BBIOOPKY M3 TOMCKOBBIX HCTOYHHUKOB I OOBEKTUBU3ALINYU PE3YIbTATOB TIOMCKA;

-COOTHOCUTH MOJTY4YEHHbIE PE3YJIbTAThl IOMCKA CO CBOEH J1€ATEIbHOCTBIO.

KommyHukatuBubie YY /|

1. YMeHue opraHu3oBbIBaTh y4e€OHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIBHOCTb C YYUTENIEM M CBEPCTHHKaMH; pabOTaTh MHAWBHIYalbHO U B
IpylIe: HaXxoJuTh oOOllee peleHHe M paspemarbs KOH(QIMKTBI Ha OCHOBE COTJIaCOBAHMS IMMO3MLMH W YydeTra HHTEpecoB; (HopMynupoBaTh,
apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHHE. OOyUaloIUNCs CMOXKET:

-OIpeIesTh BO3MOKHBIE POJIU B COBMECTHOM JIEATENbHOCTH;

-UrpaTh ONPEJIEIICHHYIO POJIb B COBMECTHOM JeSITEIbHOCTH;

-IPUHUAMATh MO3UIMIO cOOeceTHNKA, TOHUMAsl MTO3UIIMIO JPYroro, pa3inyaTh B €r0 peyd: MHEHUE JI0Ka3aTelIbCTBO (apryMEeHTHI), (DaKThl; THIIOTE3HI,
aKCHOMBI, TEOPHH;

-OIpeeNsTh CBOU ACHCTBUS U JEHCTBUS MapTHEPa, KOTOPbIE CIIOCOOCTBOBAIM MM MPENSATCTBOBAIN MPOAYKTUBHON KOMMYHHUKAIINH;

-CTPOUTH MO3UTUBHBIE OTHOIIEHHUS B Ipoliecce yIeOHON U MM03HABATEIbHON NS TeIbHOCTH;

-KOPPEKTHO M apryMEHTHUPOBAHHO OTCTAWBATh CBOIO TOUKY 3PEHHUS, B JUCKYCCUU YMETh BBIJBUTaTh KOHTPAPTYMEHTHI, nepedpasupoBaTh CBOIO MBICIb
(BIasieHrEe MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

-KPUTUYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IIpM3HABAaTh OUIMOOYHOCTH CBOETO MHEHHS (€CIM OHO TakKOBO) H
KOPPEKTUPOBATH €T0;

-TpejuiaraTh albTEPHATUBHOE PEllIeHnEe B KOH(MIUKTHOW CUTYaINH;

-BBLJICJISTH OOIIYIO TOUKY 3pEHUS B JUCKYCCUU;

-JIOrOBapUBAThCS O IPaBUJIAaX U BOMpOcax JJisi 00CYKJIEHHS B COOTBETCTBUH C ITOCTABIIEHHOW Mepe]l TPYIION 3a1a4eil;

-OpraHHU30BbIBaTh YU€OHOE B3aUMO/ICHCTBUE B TpyIIIe (ONpeAessaTh 00IIne 1enu, paclpeleisiTh PO, J0TOBAPUBATHCS

JPYT C APYrOM H T. 11.);

-YCTpaHATh B paMKax AWajora pa3pbiBbl B KOMMYHHKAIIMH, 00YCIOBIEHHbIE HEMOHUMAaHUEM/HEPUATHEM CO CTOPOHBI coOeceHUKa 3a1a4u, (GOPMBI
WM COAEP KAHUS TUANOora.

2. YMeHHe OCO3HAHHO MCII0JIb30BaTh PEUYEBbIC CPEACTBA B COOTBETCTBUM C 33Jadeil KOMMYHUKALMU JUIS BBIPAXKEHHUS CBOMX YYBCTB, MBICIEH U
noTpeOHOCTeN A MIAHUPOBAHUS U PETYISALMU CBOEH AEATENIbHOCTH; BIIAJIEHUE YCTHOW M NMHUCBMEHHOHM peublo, MOHOJIOTMYECKONW KOHTEKCTHOM
peubto. OOyyaromuncs CMOXKeET:

-ONpeeNATh 3a/1a4y KOMMYHUKAIIUN U B COOTBETCTBUH C HEll 0TOMpaTh peueBble CPECTBA;

-0TOMpAaTh U UCIIOJIL30BaTh PEUEBbIE CPEACTBA B MPOIIeCcCe KOMMYHUKAIMK C APYTUMH JIIOJIbMU (JIUaJIOT B Mape, B MaJlol Trpymme U T. 1.);
-TIPE/ICTABIIATH B YCTHOM MJIM MUCbMEHHOH (popMe pa3BepHYTHIH M1aH COOCTBEHHO e TENbHOCTH;

-COOI0aTh HOPMBI IMYOJIMYHON peyH, perIaMeHT B MOHOJIOTE M TUCKYCCHH B COOTBETCTBUU C KOMMYHHKATHBHOM

3ajaueii;



-BBICKA3bIBaTh U 00OCHOBHIBAaTh MHEHHE (CY)KICHUE) U 3allpallliBaTh MHEHHE MapTHEPA B paMKax JIHajora;

-IIPUHUMATh PELIEHHUE B XOJI€ AUajIora U COrjJacoBbIBaTh €ro0 C COOECEHUKOM;

-CO3/1aBaTh MUCHbMEHHBIC «KIUIINPOBAHHBIE» M OPUTHHAIBHBIE TEKCTHI C HCIOJIH30BAaHNEM HEOOXOJMMBIX PEYEBBIX CPE/ICTB;

- HCIIOJIK30BaTh BepOaJIbHBIE CPEACTBA (CPEICTBA JIOTHUECKOM CBS3H) AJIS BHIJICTICHHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

-HCII0JIb30BaTh HEBEpOATbHBIC CPEACTBA WIIM HATJISAHbIE MaTepUAIIbl, TIOIrOTOBJICHHBIE/OTOOPAHHEIE MOJT PYKOBOJACTBOM YUYHTEIIS,

-enaTh OLICHOYHBIM BBIBOJ O JOCTI)KEHUU LEIM KOMMYHUKALIMM HEMOCPEACTBEHHO IIOCIE 3aBEPIICHHUS KOMMYHUKAaTUBHOIO KOHTaKTa H
000CHOBBIBATH €TO.

3. ®opmupoBaHHE W Pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HWCMOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX TexHosoruil (mamee — WKT).
OO0yuaromuiicsi CMOXKET:

-1IeJIEHANPaBJIEHHO UCKAaTh U MCHOJb30BaTh MH(MOPMAIIMOHHBIE PECYpChl, HEOOXOIUMBIE JUIsl pElIeHUs] YYEOHBIX U MPAKTUYECKUX 3a/1ad C MOMOIIBIO
cpeactB UKT;

-BbIOMpaTh, CTPOUTH M HCHOJIb30BaTh aJEKBATHYIO HH(GOPMALMOHHYIO MOJENb JJs Iepeladyd CBOMX MBbICIEH CpEeACTBAMHU €CTECTBEHHBIX H
(OpMabHBIX SI3BIKOB B COOTBETCTBUHU C YCIOBUSIMH KOMMYHHKAIIUH;

-BBIIEISTh HH(POPMALIMOHHBIN aCHEeKT 3aauu, ONEpUPOBaTh JTaHHBIMHU, UCIIOIb30BaTh MOJIEINb PEILICHUS 3a]auu;

-ICIMOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHHM (BKJIIOYash BBIOOp aJ€KBAaTHBIX 3a/Jade HWHCTPYMEHTAJIbHBIX MPOTPaMMHO-ANIMApPaTHBIX CPEICTB H
CEpBHCOB) JJIsl pelIeHUS HHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX YU€OHBIX 3aa4, B TOM YHCIIE:

- BBIYHCIIEHUE, HAlTUCAaHUE TTICEM, COUMHEHUH, TOKJIaJl0B, pedepaToB, CO3/1aHue NPe3eHTalui U JIp.;

-HICI0JIb30BaTh HH(POPMAIIHIO C YUETOM 3TUYECKUX U MPABOBBIX HOPM;

-co3/laBaTh MH(GOPMALMOHHBIE PECYpPChl PA3HOTO THUIIA M U1 Pa3HBIX AyJUTOPHUH, COOMIOAATh MHMOPMALMOHHYIO THTHEHY MU IIpaBUIIa
MH(POPMATMOHHOM 6€30TaCHOCTH

MeTtanpeaMeTHbIMH pe3yJbTatamMu ocBoeHuss OOIT
- HCIIOJIB30BaHUC YMCHHI;'I U HaBBIKOB pPa3JMYHbIX BHIOB MI03HAaBaTEIbHON ACATCIIBHOCTH, NMPUMCHCHHHN OCHOBHBIX MCTOJOB ITO3HAHUSA
(cucteMHO-MH(GOPMAIIMOHHBIN aHAIM3, MOJICITUPOBAHKE) ISl U3YUYCHHS PA3TMYHBIX CTOPOH OKPY)KAIOIIEH ACHCTBUTEIHLHOCTH,
- UCII0JIb30BaHNE€ OCHOBHBIX MHTCIIJICKTYAJIbHBIX onepaunﬁ:
- (bOpMy.]'IPIpOBaHI/IC TUII0TE3, aHAJIN3 U CUHTE3, CPAaBHCHHUC, O606H_ICHI/IC, CUucCTeMaTu3anus, BbISABJICHHUE ITPUYUMHHO-CIICACTBECHHBIX CBH3CI>'I, IIOUCK
AdHaJIOTOB,
- YMCHHEC I'CHCPHUPOBATH UACHU U OIIPCACIIATE CPEACTBA, H€O6XOI[I/IMBIC JJIs UX peain3alvu,
- YMCHHC ONPCACIIATh LU U 3ala4U ACATCIIbHOCTH, BLI6I/IpaTb CpeacCTBa peain3allvi UCIIN U IIPUMCHATb UX Ha IIPAKTUKE;
- HCIIOJIb30BAHHUC PA3JIMYHBIX HCTOYHUKOB IJId IIOJYUCHUA XUMHYECKOH I/IH(I)OpMaI_II/II/I, MNOHUMAaHHUEC 3aBUCHUMOCTH COIACPKAHHA H (bOprI
npeaACTaBJICHUA I/IH(i)OpMaI_II/II/I oT ueneﬁ KOMMYHUKAIUHU U aJipecara.
B oGnactu npedmemnbtx pe3yibmamoB N3yUCHUC XUMHU MNPEAOCTABIISICT YUYCHUKY BO3MOKHOCTH HA CTYINCHH CPCIAHCTO (HOJ'IHOFO) O6H_ICFO
O6paSOBaHI/I${ HAYIUTbLCH:
1) B mo3HaBaTeNnbHOM chepe —
— JaBaThb OIPCACICHUA U3YUCHHBIM IIOHATHAM;
— OIIKUCBhIBATh AEMOHCTPAIIMOHHLBIC U CAMOCTOATCIIBHO ITPOBCIACHHBIC 3KCIICPUMCHTBI, UCIIOJIB3YyA IJIS1 3TOTO €CTECTBCHHBIN (pyCCKHﬁ, pOI[HOfI)
SA3BIK U A3BIK XMMHH,
— OIIKMCBhIBATh U PA3JIM4aThb U3YUCHHBIC KJIIACChl HCOPIraHNYCCKUX U OPraHUYCCKUX COC,Z[I/IHCHPlﬁ, XUMHYCCKHUEC PCAKIINU,
- KJ'IaCCI/I(I)I/ILII/IpOBaTB HN3YUYCHHELIC OOBEKTHI U SABJICHUA,



— Ha0moaaTh AEMOHCTPUPYEMBIE U CAMOCTOSTEIILHO MPOBOUMBIE OTIBITHI, XUMHUYECKHE PEAKINH, IPOTEKAIOIINE B IPUPOE U B OBITY;
— JlenaTh BBIBOJBI M YMO3AKIIOUEHUS M3 HAOMIOACHUHN, M3YYCHHBIX XUMHYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEU3YYCHHBIX
BELIECTB [0 aHAJIOTUU CO CBOMCTBAMU U3YyUECHHBIX;
—  CTPYKTYpPHPOBAaTh U3yYEHHBI MaTepHal;
— HMHTEPIPETUPOBATH XUMHUYECKYIO0 HHPOPMALINIO, TIOTYYEHHYIO U3 APYIHX HCTOYHHUKOB;
— OIUCHIBATh CTPOCHHE aTOMOB AJIeMeHTOB [—IV meproja ¢ ucroyib30BaHNEeM AIEKTPOHHBIX KOH(PHUTypamuii aTOMOB;
— MOJENMPOBATh CTPOCHUE NPOCTENIINX MOJIEKYJI HEOPTraHUYECKUX M OPraHUYECKUX BEIECTB, KPUCTAILJIOB;
2) B ICHHOCTHO-OPUEHTAMOHHOM cepe —
— aHAJM3HMPOBATh M OLIEHUBATH IMOCIEJICTBUS JUIsl OKpY)KaoLleH cpeibl ObITOBOM M MPOU3BOACTBEHHOMN NESATENHOCTH YEJIOBEKa, CBA3aHHOM C
nepepaboTKOM BEIIECTB;
3) B TpynoBoii chepe —
— TPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT;
4) B chepe puznuecKkoi KyiabTypbl —
— OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABIICHUAX, 0KOTaX U APYrUX TpaBMax, CBA3aHHBIX C BEUIECTBAMH U J1a0OPATOPHBIM 000PYIOBAHUEM.

B pesyabTaTe udyueHusi XuMuu Ha 6a30B0oM ypoBHe yyeHUK 10 kiacca HayuyuTcs:

- Ha3bIBaTh U3YUYEHHBIE BEIIECTBA M0 «TPUBUATIHHONY WM MEXKIYHAPOJIHOM HOMEHKIATYpPE;

- ONPENENATh: BAJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB, TUII XUMHUUYECKOU CBSI3U B COCIMHEHMSX, 3apsi/l MOHA, XapaKTep Cp el
B BOJHBIX PACTBOpPAaX HEOPraHMYECKUX COEAMHEHHH, OKHCIWUTEIb U BOCCTAHOBUTENb, MPUHAUIEKHOCTh BEIIECTB K Pa3jIMYHBIM KilaccaMm
OPraHM4eCKUX COCTMHEHU;

- XapaKTEPHU30BaTh: AIEMEHTHI MAJIBIX MIEPHUOIOB IO UX IMOJIOKEHUIO B Tiepuoanyeckoi cucteme [[.Ml.MenneneeBa; o0mme XMuMUIECKUE CBOMCTBA
METaJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKUX M OPraHWYECKHX COECIMHEHHH; CTPOCHHE M XUMHUYECKHE CBOMCTBA M3Yy4EHHBIX
OpPraHUYECKUX COECTUHECHUI;

- OOBSCHSTH: 3aBHCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHMS; MPUPOY XUMHUYECKON CBSI3U (MOHHOM, KOBAJCHTHOM, METAIIMIECKO ),
3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEeaKIMK U MOJIOKEHUSI XUMUYECKOTO PaBHOBECHS OT Pa3InYHbIX (PAKTOPOB;

- BBITIOJIHATh XUMUYECKUI HKCIIEPUMEHT IO PaCIIO3HABAHUIO BAKHEUIINX HEOPTAHUYECKUX U OPTraHUYECKUX BELIECTB;

- MIPOBOJHUTH CAMOCTOSITENIbHBIN MOUCK XUMHUYECKOW MH(GOPMAIUU C HCIOJBb30BAHUEM PA3UYHBIX UCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX H3IAHUIA,
KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa); UCHOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHU Ui 0OpabOTKM M Mepefayd XUMHYECKOU
nH(OPMALIUY U €€ MPEICTaBICHHS B pa3UYHbIX (hopMax;

ITosy4nT BO3MOKHOCTH HAYYUTCSH
—  00BACHEHMsI XUMUYECKUX ABJICHHUM, TPOUCXOAIINX B IPUPOE, OBITY U Ha IPOU3BOJICTBE;
— OIpeAeNeHus BO3MOKHOCTH ITPOTEKAHNUS XMMHYECKUX NIPEBPAILIEHUN B PA3JINYHBIX YCIOBHAX U OLIEHKU MX IOCIIEICTBH;
— DKOJIOTMYECKU T'PAMOTHOTO TIOBEJEHUS B OKPYXKAIOILEH CPELIE;
—  OLICHKH BJIMSHUS XUMHUYECKOTO 3arps3HEHUs OKPYXKaIOIIed cpe/ibl Ha OpraHU3M 4€JI0BEKa U IPYTHUE KUBbIE OPraHU3MB;
— 0Oe3omacHOro oOpaleHust ¢ TOPIOYMMH U TOKCUYHBIMHU BEIIECTBAMH, JJa0OPaTOPHBIM 000PYA0BaHUEM;
— TPUTOTOBJIEHUS PACTBOPOB 33JaHHOM KOHIIEHTPALMH B OBITY M Ha IPOU3BOJICTBE;



KPUTHYECKOW OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW MH(POPMALINH, TOCTYIAIOMIEH U3 Pa3HBIX HCTOYHUKOB.

B pe3yJbTaTe H3yUYCHUN yqeﬁﬂoro npeamera «XuMHS» HA YPOBHE CPEAHETO oﬁmero 06pa30BaHI/IH BBIIIYCKHHUK 11 kaacca HAYYIUTCH:

pacKphIBaTh Ha MPUMEpax poJib XUMUH B (POPMUPOBAHUM COBPEMEHHOM HAYYHOU KapTHHBI MUPA U B MPAKTHUECKOM NESITEIHHOCTH YETIOBEKA;
JIEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEXK/y XUMHUEH U IPYTUMU €CTECTBEHHBIMU HAyKaMU;

pacKpbIBaTh Ha IIPUMEpax MOJIOKEHUS TEOPUU Xumuieckoro crpoenust A.M. byrneposa;

nmoHuMarh ¢uzndeckuii cMeich [lepuomudeckoro 3akoHa JI.M. MenzaeneeBa U Ha €ro OCHOBE OOBSCHSATH 3aBUCUMOCTh CBOWCTB XUMHUYECKHX
2JIEMEHTOB M 00pa30BaHHBIX UMU BEILIECTB OT IEKTPOHHOTO CTPOEHUSI aTOMOB;

OOBSICHATH IPUIMHBI MHOTOOOpa3Hsl BEIECTB HA OCHOBE OOIIUX MPEACTaBICHUI 00 MX COCTaBE U CTPOCHUH;

MPUMEHSTH MpaBUja CUCTEMAaTHYECKONW MEXAyHAPOJHON HOMEHKIIATyphl KaK CPeJICTBA pa3IMueHUs U UACHTU(UKALIMN BEIIECTB 110 UX COCTaBy
U CTPOEHUIO;

COCTaBIISATh MOJIEKYJSIPHBIE M CTPYKTYpHBbIE (DOPMYNBI OPraHMYECKUX BEUIECTB KaK HOCUTENEeW MHPOpPMAalMU O CTPOECHUHU BEIIECTBA, €ro
CBOMCTBaX M MPUHAJIECKHOCTHU K ONPEACTICHHOMY KJ1acCy COSAMHEHHUI;

XapaKTepH30BaTh OPraHMYecKHe BeIleCTBAa IO COCTaBY, CTPOEHHUIO M CBOWCTBAM, YCTaHaBIMBAaTh MPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY
JAHHBIMU XapaKTEPUCTUKAMU BEIECTBA;

MIPUBOJIUTH MPUMEPHl XMMHUYECKHUX PEaKIMil, pacKpbhIBAIOUIMX XapaKTepHbIE CBOIICTBAa TUIUYHBIX NPEACTABUTEIEH KIACCOB OPraHMYECKUX
BEIIIECTB C IEIBI0 UX UCHTU(DUKAIIUN U 00BSICHEHUS 00JIaCTH MPUMEHEHHS;

IIPOTHO3UPOBATh BO3MOYKHOCTh IPOTEKAHUS XUMHUYECKUX PEAKIU Ha OCHOBE 3HAHMM O THIAX XMMHUYECKOHN CBA3M B MOJIEKYJaxX pEareHTOB U
WX PEaKIIMOHHOM CIIOCOOHOCTH;

WCII0JIb30BaTh 3HAHUS O COCTABE, CTPOEHUHU U XMMHUECKHUX CBOICTBAX BEUIECTB JiIsi 0€30MacHOTO MPUMEHEHUS B TPAKTUUYECKON JesITENbHOCTH;
MPUBOJUTH TMPUMEPHl MPAKTUYECKOTO HCIHOJb30BAHUSA MPOAYKTOB TMepepadOoTKM He(PTH U TNPUPOIJHOTO Trasza, BHICOKOMOJIEKYISPHBIX
coemHeHuH (MOIMATHIIEHA, CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OMBITHI [0 PACIIO3HABAHUIO OPraHMYECKUX BEIIECTB: INIMIEPHUHA, YKCYCHON KUCIIOTHI, HETIPEAEIbHBIX JKUPOB, IIFOKO3bI, KpaxMala,
0EIKOB — B COCTaBe MUILEBLIX MPOIYKTOB U KOCMETUYECKUX CPEJICTB;

BIIAJIETh MIPaBUJIAMHU U TIpreMaMu 06e301acHoi paboThl ¢ XUMUYECKMMU BEIIECTBAMHU U JTAOOPATOPHBIM 000pyI0BaHUEM;

YCTaHABIIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKlIUU U CMELIECHUS XMMHUYECKOTO PaBHOBECHS OT PA3MYHBIX (PAKTOPOB C LIEJBIO
ONpe/ieTICHUsI ONTUMAIbHBIX YCIOBUN MIPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

MIPUBOJUTH IPUMEPBI THIPOJIM3a COJIEH B IOBCEAHEBHOM )KU3HU YEJIOBEKA;

MIPUBOJUTH MPUMEPBHl OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLUHM B MPUPOJE, MPOU3BOJACTBEHHBIX IPOLIECCAX M KU3HEAEATEIbHOCTU
OpraHU3MOB;

MIPUBOJIUTH MPUMEPHl XUMUUYECKUX PEAKIUH, paCKPBIBAIOIINX O0IINE XMMHUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METANIOB M HEMETAILIOB;
MIPOBOJUTH PacyeThl HA HAX0XKJICHNUE MOJIEKYISIPHOHM (hOpMYIBI YIIIEeBOJOPOIa MO MPOAYKTAaM CTOPaHUS U MO €r0 OTHOCUTENHHOU MIIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIINX B €r0 COCTaB;

BIIAIETh MpaBUIaMU O€30MaCHOTO OOpAIEHUS C €AKUMHU, TOPIOYUMH U TOKCUYHBIMU BEIIIECTBAMH, CPEICTBAMH OBITOBON XUMUU;
OCYILIECTBISATh IOUCK XUMUYECKOU HH(GOPMAIIUH 110 Ha3BaHUSAM, HACHTU(UKATOpaM, CTPYKTYPHBIM (hOpMYyIiaM BEIECTB;



— KPUTHYECKU OIEHUBATh M MHTEPIIPETUPOBATh XUMHUYECKYI0O HH(POPMAIIUIO, COJACPIKAIIYIOCS B COOOIICHUSIX CPEICTB MAcCOBOUM MHGpOpMAIUH,
pecypcax MHTepHETa, HAYIHO-TMIOMYISIPHBIX CTATHAX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IENISX BBHISBICHHS OMIMOOYHBIX
CyXaeHul U (POpMHUPOBaHHS COOCTBEHHOU MO3UIINN;

— TPEICTABJIATH MYTH PEUICHUS TII0OOATBHBIX MPOOJIEM, CTOSIIUX Tepe]] YeTOBEYECTBOM: IKOJIOTHYECKUX, YHEPIEeTHUYECKUX, ChIPhEBBIX, U POJIb
XHMHH B PEIICHUH YTHX TPOOIIEM.

BbIyCKHHUK MOJIy4YUT BO3MOKHOCTD HAYUYHMThCS:

— WUIIOCTPUPOBATh HA IpPHUMEpPax CTAHOBJIIEHWE U SBOJIOLUI0 OPraHUMYECKONM XMMMM KaK HAayKH Ha pa3jMYHbIX HCTOPUYECKUX dTamax ee
pa3BUTHS;

— HCHOJIb30BaTh METO/Ibl HAYYHOT'O MO3HAHUS MIPH BBIIIOJIHEHUHU IPOEKTOB M y4eOHO-MCCIEA0BATEIbCKUX 3a/1a4 10 U3YYEHHUIO CBOMCTB, ClIOCO00B
MOJIyYEHUS U paclO3HAaBaHUSI OPraHUYECKUX BEILECTB;

— OOBSACHATH HPUPOYy U CcIOCOObI OOpa30BaHMS XUMHYECKOW CBSI3U: KOBAJIEHTHOHN (MOJISIPHOM, HEMOJIAPHOM), MOHHOM, METaJuIM4eCcKOM,
BOJIOPOJTHOM — C LIEJIbIO ONPEAETICHUS] XUMUYECKOW aKTHBHOCTH BEILIECTB;

— YCTaHaBJIMBAaTh F€HETUYECKYIO CBS3b MEX]y KIaCCaMU OPTraHUYECKUX BEIIECTB JUIsi 00OCHOBAaHUS MPUHIMITHAILHOW BO3MOXKHOCTH MOJIy4EHUS
OpraHMYECKUX COCAMHEHUN 3aJaHHOTO COCTaBa U CTPOEHUS;

— YCTaHaBJIMBaTh B3aUMOCBSI3U MEXIy (pakTamMu M Teopuel, MPUYMHOM M CIEJCTBUEM NpU aHAU3€ MPOOJIEMHBIX CHUTyallMil 1 000CHOBaHHUH
MIPUHUMAEMbIX PEIIeHU Ha OCHOBE XMMHYECKHUX 3HAHUM.

Conep:kanmne yueOHOT 0 nmpeamera.
B cucreme ectecTBEeHHOHAydyHOTO OOpa30BaHUS XWMHS KaK ydeOHBIM TpeAMET 3aHMMAeT BaXXKHOE€ MECTO B IIO3HAHMHM 3aKOHOB IPUPOJIBI,
(hopMUPOBaHNHN HAYYHOW KapTHUHBI MUPA, CO3JIaHUH OCHOBBI XUMHUYECKHX 3HAHWH, HEOOXOIUMBIX JIJIsi TIOBCEAHEBHOM >KM3HU, HABBIKOB 3JI0POBOTO U
0e3011aCHOTO JJIAA 4CJIOBCKAa U Opr>K8.I-OH.ICI71 €ro Cp€abl o6pa3a JKHU3HHU, a TaKKE€ B BOCIIMTaHUU JKOJIOTHYECKOMH KYJIBTYPHEI. VcmemHocThb HN3Y4YCHU
XUMHHU CBs3aHa C OBJIaAACHHEM XHMHYCCKHM S3BIKOM, CO6J'IIOI[€HI/IGM IMpaBUJI 0e30macHoM pa6OTH I[P BBINIOJTHEHUHN XHMMHYCECKOI'O SKCIICPUMCHTA,
OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3EH XHUMHHU C APYTUMH NpEeaAMETaMU IKOJBHOI'O Kypca.
HporpaMMa BKJIFOYaeT B ce01 OCHOBEI HCOpFaHquCKOﬁ n OpFaHquCKOﬁ xumuu. ['maBHOM I/meeﬁ IIporpaMmsl  SABJISIETCA CO3AaHUEC 0a30B0ro
KOMILICKCA OITOPHBIX 3HaHUH 110 XHUMHUH, BBIPAKCHHBIX B q)opMe, COOTBGTCTBYIOH_[eﬁ BO3pacTy o6yqafomnxc;1. B COACPKaHNU JAaHHOTO Kypca
MMpEACTAaBJICHBI OCHOBOIIOJIATalOIIHUE XUMHUUYCCKUE TCOPECTUYCCKUC 3HAHUSA, BKIIIOHUAOMINE HU3YYCHHEC COCTaBa U CTPOCHHA BCIICCTB, 3dBUCUMOCTU HUX
CBOMCTB OT CTPOCHHU:, IIPOTHO3UPOBAHUC CBOMCTB BCIICCTB, UCCIICAOBAHNUC SaKOHOMepHOCTeﬁ XHUMHYCCKHUX npeBpameHI/Iﬁ n HYTeﬁ YIIpaBJICHUA UMU B
HeJaX MOJIYdCHH BCIICCTB U MAaTCpHAJIOB. TeOpeTI/I‘IeCKYIO OCHOBY H3YYCHUS HeOpFaHquCKOﬁ XUMHUH COCTABJISICT aTOMHO-MOJICKYJISIDHOC YUYCHUC,
HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH HI/I MCHI[GJICGB& C KpaTKUMHU CBCACHUAMMU O CTPOCHHUH aTOMa, BUAaX XUMHWYSCKOM CBs3U, 3dKOHOMCPHOCTAX IIPOTCKAHHA
XUMHNYCCKHX peaKHHﬁ. B HU3YUCHHUU KypcCa 3HAYUTCIIbHAA POJIb OTBOAUTCA XUMHUUCCKOMY SKCIICPUMCEHTY: IPOBCACHUIO ITPAKTHYICCKUX U J'Ia60paTOpHBIX
pa60T, OMHNCAHUIO PE3YIIbTATOB YUICHUYCCKOTO OKCIICPUMCHTA, CO6J'IIOI[CHI/IIO HOPM U IMpaBHJII Oe3omacHoOi pa6OTLI B XUMHUYECKOMH na60paT0pHH.
PeaJ'II/BaI_II/IH ,[[aHHofI mporpaMmsl B MpoONHecce 06yquI/151 IIO3BOJINT O6y‘IaIOH_II/IMC$I YCBOUTH KIIFOUCBLIC XUMHWYCCKHUEC KOMIICTCHIUU U IOHATH POJIb U
3Ha4eHHE XMMHUU CPEIM JIPYTUX HayK o mpupoje. MzyueHue npeamera « XuMus» B yacTu (popMupoBaHHs Y 00ydaroluXcsi HAyYHOTO MUPOBO33PEHHUS,
OCBOCHHA O6H.[eHay‘lHI>IX MCTOOOB (Ha6J'IIOI[CHI/Ie, N3MCPCHUC, SKCIICPUMCHT, MOI[CJ'II/IPOBaHI/Ie), OCBOCHHUA MPAKTHUYCCKOIO0 INMPHUMCHCHUA HAYYHBIX
3HAHUM OCHOBAHO Ha MCKIIPCAMCTHBIX CBA3AX C NPCAMECTAMU! «buomnor us», «Feorpa(bnﬁ», «I/ICTOpI/Iﬂ», «HI/ITepaTypa», ((MaTeMaTI/IKa», «OCHOBBI
0€e301MacHOCTH KU3HCACATCIIbHOCTH ), «PyCCKI/Iﬁ SA3BIK), «d)mmca», «DKOJIOTH.



Oprannyeckasi XumMusi
10 kiace

Beenenue

[Ipenmer opranndeckoit Xumuu. OCOOEHHOCTH CTPOEHUS M CBOMCTB OPraHMYECKHUX BEILECTB B CPABHEHUU C HEOpPraHMYeCKUMHU BeulecTBamMu. Kpatkuii
OYEPK 3apOKJICHHS U PA3BUTHsL OPraHUYECKOM XUMUHU. MeCTO U 3HaYE€HUE OPraHM4eCKON XMMHUM B CUCTEME €CTECTBEHHBIX HayK.

[ToBTOpEHME BaXKHEUIIMX ITOHATUN OPraHUYECKONW XHUMHUU 3a KypC OCHOBHOM IIKOJIBI

BaneHTHOCT B CpaBHEHHHU CO CTENEHbIO OKHCIeHH. CTPYKTYpHBIE (OPMYIBI B CPaBHEHUH C SMIHUpHYECKUMU. KoBajeHTHAsi XMMUYECKas CBs3b, €€
MOJIIPHOCTB U KPATHOCTB.

[loHATHE O TOMOJOTMYECKUX DPsJlaX AJKAHOB, AIKEHOB, AJIKMHOB, MPEIENbHBIX OJHOATOMHBIX CHHPTOB U IMPEAEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
kucnoT. [lonsiTue 06 M30MepHM U FOMOJIOTUM HA OCHOBE ATUX PsiioB. [loHATHE 0 (PyHKIMOHATBHBIX TPYNIaxX Ha MPUMEPE THAPOKCOrpyIy cnuptoB U
KapOOKCHUJIBHOM TPyl Y KUCIIOT.

CrpoeHne opraHM4ecKux coeIMHeHUu |

CrpoeHune aTOMOB BOJIOPOJIa, KUCIOPO/a, a30Ta. DJIEKTPOHHOE CTPOSHUE aToMa yIiiepo/ia B HOPMaIbHOM U BO30Y)KIEHHOM COCTOSTHUAX. JJIEKTPOHHbBIE U
ANIEKTPOHHO-Tpaduueckue GopMyIbl aTOMOB YKa3aHHBIX dJIeMeHTOB. [ mOpumu3aius opouTasneil Ha mpuMepe aroma yriepoaa. Buner rubpuauzammu: sp3 -
Ha MPUMEpPEe MOJICKYJbl METaHa, Sp2 - Ha TpUMEpe MOJIEKYJIbI JTHIJIEHA, Sp - Ha MPUMEpPE MOJICKYINbI alleTiIeHa. HampaBieHHOCTh, JIJIMHA, SHEPTUs U
KpaTHOCTh YTJIepOJI-YTJIEPOTHBIX CBSI3EHl.

Teopusi cTpoeHHs] OpraHMYeCKuX coenuHeHui. [Ipeanochuiki co3aHus TEOPUM CTPOEHUS OpPraHMYECKHX coeauHeHuil. IIpeacraBienue o teopun
paaukanoB u Teopun TUNIOB. PaboTe A. Kekyne. OCHOBHBIE TIOJIOKEHUS TEOPUH CTPOCHUS OpraHWYecKuX coequHeHnid A. M. bytiepoga.

Buner nzomepru B OpraHMyYecKO XMMHUW: CTPYKTYpPHAsl M TIPOCTPAHCTBEHHAs (cTepeon3oMepusi). Pa3HOBUAHOCTH CTPYKTYpHOU m3oMepun. M3omepus
MOJIOKEHUSA(KPaTHOM CBSI3M Ha MpHUMEpe ajJKeHOB, (YHKIMOHAIBHOM TpYyIMIbl Ha MPUMEpE CIUPTOB). MexkKiIaccoBasi H30MEpHs Ha MPUMEpPEe aIKEHOB U
LUKJIOAJIKAHOB, CIIUPTOB U MPOCTHIX 3(HUPOB, HUTPOATKAHOB U aMUHOKHCIIOT.

PazHoBHIHOCTH POCTPAaHCTBEHHOM M30oMepuu. [ 'eomerprueckas (LKc-, TpaHCc-) H30MEpHUs Ha IPUMEpE alIKeHOB U LUKJIOAKaHOB. OnTHyeckas n3oMepust
Ha rpuMepe anbha-aMUHOKUCIIOT.

Knaccudukanuys 1 ocHOBbI HOMEHKJIATYphl OpraHU4ecKuX coequHeHnit. Kinaccudukaiys opraHnuecKux COeIUHEHHUN N0 CTPYKTYpPE YrIIEpOJHOTO CKElleTa.
AIMKIIMYECKUE COEAMHEHMS KaK COCJIMHEHHsS C HE3aMKHYTOM IIelbl0 aTOMOB YIJiepoja C OIMHAPHBIMH, JBOWHBIMU M TPOWHBIMHU CBSI3SIMH.
KapOouuknnueckiue CoeIMHEHUs: aluIUKInYecKue, apoMarudeckue (apensl). ['erepouukinuueckue coeauHenus. Kiaccudukamuys opraHudecKux
COeIMHEHUH 10 (PYHKIMOHAIBHBIM Tpymimam. ["ajoreHonpous3BoHbIe yriieBoaopo1oB. Crnupthl, ¢eHobl, npocThie 3¢upsl. KapOoHMIbHBIE COSANHEHUS
(ambnerump! U kKeToHbl). KapOOHOBBIE KUCTIOTHI, CIIOKHBIE 3(DUPHL. 'YTIEBOIbI. A30TCOIEpKAIUE COSTMHEHUS: HUTPOCOSIMHEHU S, aMUHbBI, aMUHOKHCIIOTHI.
OCHOBBI HOMEHKJIATYPbI OPraHUYECKUX COCTMHEHUIA.

Peakuuu opraHm4ecKux coeIHHEeHUH
Tumel XUMHUECKUX peaklIuid B OpraHUYeckod XuMuW. Peakuuu 3aMeleHus, NPUCOSAWHEHMS, OTIICIIICHUS (JIMMHUHUPOBAHUS), W30MEpHU3alUU.

Pa3HOBHIHOCTH 3THX THIIOB peaKI.[HﬁZ raJIOrCHUPOBAHUC AJIKAHOB U apCHOB, IMPHUCOCAWHCHUC K AJIKCHAM, IMOJYYCHUC 3TUIJICHA TTOCPECACTBOM pCaKLII/II\/'I
OTIICIVICHUSA, U30MEPU3alrs aJIKAHOB. Peakiuu MOJIMMEPU3ALINU U TTOJIMKOHACHCAITUN I ITOJTYYCHUA BHICOKOMOJICKYIISAPHBIX COETMHEHUI. OcobenHoctu



9TUX PEAKLIUH.

Ankanbl. CTpoeHre, TOMOJIOTHYECKHU psijl, ©30MEpHs U HOMEHKIIATypa ajkaHoB. [losrydeHne ankaHOB B IPOMBIIIJIEHHOCTH U3 PUPOIHBIX HCTOYHHUKOB
YIIIEBOAOPOJOB (mpupoaHblid ra3, HedTh). Ilepepabotka HedTH, Kpekunr. JlabopaTopHble CHOCOOBI TOJIYdEHHsS alKaHOB: CHHTE3 Biopia,
JeKapOOKCUITMPOBAHNE HATPHUEBBIX COJIEH KapOOHOBBIX KHCIIOT, THIPOJIM3 KapOuaa amroMuHus. Ou3ndeckue CBONCTBA aIKaHOB. XMMHUYECKHE CBOMCTBA
aJIkaHOB. Peakiinu pajiuKaibHOTO 3aMEIlEeHUs], TOPEHUs, AETHIpUPOBaHsl, u3oMepu3auu. I lpumenenue ankaHos.

Ankenpl. CTpoeHH€e, TOMOJIOTUYECKHN psiJl, U30MEPUsSl U HOMEHKJIaTypa alKkeHOB. [loaydeHre ankeHoB: 13 aJIkaHOB, raJIOTeHONPOU3BOIHBIX aJIKaHOB U
cnupToB. OU3NUECKUE CBOMCTBA AIKEHOB. XMMHUYECKHE CBOMCTBA AJIKEHOB: 3JEKTPO(PUIBHOE NMPUCOEAMHEHHE T'aJIOT€HOB, I'aJOr€HOBOJOPOAOB, BOJbI.
I'unpupoBanue ankeHoB. Oxucienue ankeHoB. [lommmepusanus. [IpuMmenene alkeHoB Ha OCHOBaHUU X CBOMCTB.

Ankunbl. CTpoeHne, FrOMOJIOTHUECKUHN psiJl, U30MEPHSI 1 HOMEHKJIaTypa ajJKuHOB. [loyueHne aJlkuHoB.
du3nyecKre CBOMCTBA AIKMHOB. XMMUYECKUE CBOMCTBA AJIKUHOB: 3JIEKTPO(PUIbHOE MPUCOEUHEHHE T'aJIOT€HOB, TallOr€HOBOAOPOIOB, BOJIBI (TIOTy4YEHHE
aNbJETUJIOB U KETOHOB). [ naprpoBaHue ankuHOB. JluMepu3aius U TpuMepr3anus aleTuieHa. BzanmoeiicTBue TepMUHANIbHBIX QJIKHHOB C OCHOBAHUSIMHU.
Oxucnenue. [IpumeHeHne aaKuHOB.

Huensl. CoctaB u ctpoenue. KymynupoBaHHbIe, CONPsKEHHBIE U M30JMPOBAaHHbIE AUEHBI. V30Mepus M HOMEHKIarypa aueHoB. [lonyueHue queHoB.
dusnyeckue cBOMCTBA. XMMHUYECKUE CBOMCTBA: 1,2- 1 1,4-npucoequHenye K queHaM, noauMepusanus. HarypanbHbIi 1 CHHTETHYECKUI KaydyKH. Pe3nHa.
Huxnoankansl. CtpoeHue, u3oMepusi, HOMeHKIaTypa. [lomydeHue IukiIoankaHOB. XUMHUYECKHE CBOMCTBA: PEaKIUM PaJAUKAIbHOTO 3aMEleHHUS.
Oco6eHHOCTH XMMUYECKHUX CBOMCTB LIMKJIONPONaHa U UKI00yTaHa.

Apenbl. CTpoeHHE apOMaTUYECKUX YriIeBOJA0poI0B. M3oMepu3anus u HoMeHkIarypa. Ousnueckue cBoiicTBa. CriocoObI MOMy4YeHUs. XUMHUECKHE

CBOMCTBA: paJMKaIbHOE XJIOPUPOBAHHUE M KaTAIUTHUYECKOE TuipupoBanue Oensoa. [Ilpumenenue 6eH3oa 1 €ro roMoJIoroB.
Crouptel. CoctaB M KiaccHpUKalUs CIUPTOB (MO XapaKTepy YIJIEBOJOPOAHOTO pajauKaia, MO aTOMHOCTH), HOMeHkIaTypa. CTpoeHue CIHUpTOB U UX
¢usnueckue cpoiictBa. BomoponmHas cBs3b. XHMMHYECKHE CBOMCTBA CIUPTOB, OOYCIOBIIEHHbIE HAIWYMEM THIPOKCHIBHBIX TPYII: 0Opa3oBaHUE
QJIKOTOJIATOB, B3aMMOJICHCTBHE C TalOr€HOBOAOPOJAMH, MEXMOJEKYJspHas Neruaparanus, 3Tepudukanus, BHYTPUMOJEKYISpHAs IeTUApaTaiysl,
OKHCJIEHHE M JeruipupoBaHue cOoupToB. OCOOCHHOCTH CBOWCTB MHOTOATOMHBIX CHHUPTOB (KaueCTBEHHAs pEakUusi Ha MHOTOATOMHBIE CIHPTHI).
Baxneilre npeacraBuTeny Kiiacca CliMpToOB: METAHOI, 3TaHOJI, THIICHIJIMKOIb, TIulepuH. [I[pumenenne cnupTos.

®enonpl.  CTpoeHHe, H30Mepus, HOMEHKJIaTypa. MHoroatomHble ¢eHonbl. Pusuueckue cBocTBa (eHosa. XHUMHUYECKHEe CBOWCTBA (heHoJIa.
Kucnotnocts. [Tonukonnencanus penomna ¢ popmaibaeruiom: noiydeHue dperondopmanbaeruiHoi cmosbl. KauecTBeHHbIE peakiuy PeHOIOB.

Anbnerussl 1 ketoHsl. Kitaccudukanus, HOMEHKIaTypa U U30Mepusl ajlbJIeruoB U KeTOHOB. CTpoeHue KapOOHWIbHOM Irpymiibl. XMMUYECKHE CBOWCTBA
anmpaerusioB. Ilpucoequnenrie CMHUIBHON KHCIOTHI UM OuCyibduTa HaTpus. BoccTaHOBIEHHE M OKUCIIEHUE alblerufioB. Peakuus «cepeOpsHOro
3epkanay». [Tonukonnencaius Gopmanbaeruia ¢ eHOIOM.

Kucsiopogocoaep:xanue coemHeHNs.

Kap6OHOBLIe KHCJIOTBI. KJ'IaCCI/I(bI/IKaI_[I/ISI, HOMCHKIJIATypa. O,Z[HOOCHOBHLIG 1 MHOT'OOCHOBHBLIC Kap6OHOBHe KHCJIOTEI. CTpOCHI/Ie Kap6OKCI/IJIBHOI>'I
T'pyHIibI. ®du3nyecKue CBOMCTBA OJHO OCHOBHBIX Kap60HOBBIX KHCJIOT. XHUMHYEeCKHe CBoMcTBa. KuHCIOTHOCTH (B3aHMOl[eﬁCTBHe C MCTajlllaMH,
OCHOBAHHMAMHU, OKCHUJIaMU, COJI}IMI/I). Peakuus 3Tep1/1(1)1/11<am/n/1. Here,Z[eJ'ILHLIC Kap6OHOBLIe KHCJIOTBI. OT,Z[CJ'ILHLIC MpEaACTaBUTCIIA Kap6OHOBBIX KHCJIOT.



Cnosxxuble 3¢pupsl. CTpoeHue cloxkHbIX 3¢upoB. [lomydenne cnoxkHbIX 3(DHPOB peaknuei srepupuranyu. ['aponn3 cIoKHbIX 3PHPOB.
XKupsl. Ctpoenue u pacnpocTpaneHue xupoB. OMbUIeHHE KUPOB. JKUPBI KaK ChIpbe I NOTyYeHUs! MbUIa. Mblia, X MOIOIIHE CBOWCTBA. IOHATHE O
CMC

YriaeBoanl

OtuMonorus Ha3BaHus kiacca. Kiaccudukanus yriieBoJJoB: MOHOCAaXapH/ibl, TUcaxapuabl U OIUCAXapyIbl.

Mownocaxapusl. Ux knaccudukarms. ['ekco3sl 1 ux npeactaBuTenu. [1oko3a, CTpoeHHe €€ MOJICKYJIbI.
du3nvecKre U XUMHUYECKHE CBOMCTBA TITFOKO3bI, 00YCIIOBJIIEHHBIE €€ CTPOCHUEM: peakiuu ¢ ruapokcuaoM mean (ll), kak MHOTOaTOMHOTO CIIUpTa M Kak
aNpJEru/ia; Apyrue aabAeruIHbIe PEaKIUK TIIFOKO3bI (PEeaKus «cepeOpsIHOTO 3epKajia. U BOCCTAHOBJIECHHE BOJOPOJOM B COPOUT); peaKMK CIIUPTOBOTO U
MOJIOYHOKHUCIIOTO OposkeHus. [IpuMeHeHue TriroKo3bl Ha OCHOBaHMU ee cBoMcTB. DpykTo3a Kak HM3oMep TJroKo3bl. HaxoxkneHue ee B mpupojae U
OMOJIOTHYECKas POJIb.

Hucaxapuapl. O0mas popmyna u npeacrasutenu. Caxaposa, ee Gpu3nveckue 1 XuMudeckre cBoiictBa. HaxoxxieHue B mpupoie 1 61oorndyeckast poib.
[Tonyuyenue caxapa B MPOMBIILIIEHHOCTH.

[Nonmucaxapuapl. O6mast hopmya U npeACTaBUTENH: IEKCTPUHBI, IIMKOTEH, KpaxMal U Leiono3a. ['unponns nomucaxapuaoB. CBOWCTBa KpaxMana u
LEJUTIONO3bI B cpaBHEHUH. [IpuMeHenne noamcaxapuioB Ha OCHOBaHMU X CBOMCTB (BOJIOKHA). HaxoxaeHue B mpupoae U uX OHOJIOTn4ecKas poib.

A30Tconep>1<aume COCIMHCHUSA

Awmunbl. CTpoeHne, 130MepHusi 1 HOMEHKJIaTypa aMHUHOB. Anudarudeckue U apoMaTndeckue amuHbl. [lonydyeHne anmdarnyeckux U apoMaTudecKuX
aMHUHOB. AJIKWIMPOBAaHME aMMHaKa, BOCCTAHOBJICHHE HUTPOCOCAMHEHUH (peakius 3uHuHa). OU3NYecKre CBOMCTBA. XUMHYECKHE CcBOKCcTBA. OCHOBHOCTD
aMUHOB. AMHMHBI KaK HyKJICO(PWIbI. AJIKUIUPOBAHUE aMUHOB.

AMUHOKHMCIIOTH U Oenku. CTpoeHHe M u30Mepusi aMUHOKHUCIOT. CBOMCTBA aMHUHOKHCIIOT, OOYCIIOBJICHHBIC HAJTMYMEM B MX MOJICKYJIaX OCHOBHOM
aAMHHO- M KHCJIOTHOM KapOOKCHJIBHOW TpyIil. Peakiuu NOJUKOHJCHCAIMH, TENTHIHAS CBS3b, 00pa30BaHUE IOJAIICTITUAOB. BelKM Kak TOJUMEpHI.
[lepBuyHasi, BropuydHasi U TpeTUYHAs CTPYKTYphI OenkoB. bruonorudeckas pojib OEIKOB.

Oo0mag xumus.
11 knacce
Crtpoenue aToma.

AtoM - cnoxxHas qacCTHulia. H,Z[pO H 3JICKTPOHHAsA 000J10UKa. BHCKTpOHLI, MMPOTOHBI U HeﬁTpOHBI. MI/IKpOMI/Ip U MaKpOMHUDP. I[yaJII/ISM qacTull MUKpOMHUpA.



CocrosiHKE JIEKTPOHOB B aToMe. DIEKTPOHHOE 00J1aKo 1 opouTans. Gopma opouranei (S, p, d, f). [l1aBHOe KBaHTOBOE YKCII0. DHEPreTHYECKHE YPOBHH
U TOAYpOBHH. B3arMOCBS3b T7IaBHOTO KBAaHTOBOTO YHCIIA, TUMOB M (popM opOuTaiell 1 MaKCUMAIBHOTO YUCIIa SJIEKTPOHOB Ha MOTYPOBHSAX M YPOBHSX.
puanun Ilaynu. DnekrpoHHas (opmylia aTOMOB 3MeMEHTOB. |'paduueckue smeKTpoHHbIE (GopMysbl U npaBwio ['yHma. DieKTpoHHO-rpaduyeckue
(opMyIIBI aTOMOB JIEMEHTOB. DJICKTPOHHAs Kiaccu (UKl 3JIEMEHTOB: S-, p-, 0-, f-cemeiicTBa.

BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKMX 3JIEMEHTOB. BasleHTHBIE 2IEKTPOHBI. BaJleHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKUX IEMEHTOB KaK
(GYHKIMSA UX HOPMAIBHOTO U BO30Y)KJIEHHOTO COCTOsIHUS. J[lpyrue (akTopsl, ONpeesionre BaJICHTHBIE BO3MOXXHOCTH aTOMOB: HAIMYME HE TIOAETEHHBIX
SIIEKTPOHHBIX Iap ¥ HAJIMYUE CBOOOHBIX opOuTaneil. CpaBHEHHE BAJICHTHOCTH U CTETICHU OKUCIICHUSI.

[leproguueckuil 3aKOH M IEPUOJMYECKAs CHCTeMa XuMudeckux dneMeHToB J[. M. MenpneneeBa u crpoenue aroMa. [Ipennocbuiku OTKPBITHS
TIEPHOIMYECKOTO 3aKOHA: HAKOILUICHHe (haKTONOrMUYECKOro Matepuana, paboTsl mpeauiecteHnnkoB M. S Bepuenmyca, chesn xumukos B Kapicpyd,
nuyHocTHBIE KadecTBa JI. 1. MenneneeBa.

Otkpeite JI. M. MengeneeBsiM mepuoaundeckoro 3akoHa. llepBast ¢opmynupoBka ero. ['opuzoHTanpHas, BepTUKAIbHAS W JUaroHaJbHas
MIEPUOINYECKUE 3aBUCUMOCTH.

[leproguueckuit 3aK0H U CTpOeHHE aToMa. 30TOnbLI.

CoBpeMeHHOE TOHATHE XUMHUYECKOro sjieMeHTa. Bropas ¢dopmynupoBka mnepuojuueckoro 3akoHa. Ilepuoandeckas cucteMa M CTPOEGHHE aToOMa.
@U3N4ECKUI CMBICIT ITOPSAIKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB T'PYIIIBI U epuoa. I [pruurHbl N3MEHEHNSsT METAIIMYECKAX U HEMETAJUINYECKUX CBOKCTB

AJIEMEHTOB B TpYIIax W Tmepuoaax. TpeThst GOopMyTUpOBKA MEPHOAAYECKOTO 3aKOHA. 3HAUCHUE TMEPHUOIUYECKOTO 3aKOHA W TIEPHUOUYECKON CHCTEMBI
xuMudeckux ameMenToB [[. . MenneneeBa /i pa3BUTHsI HAYKU ¥ TIOHUMAHWS XUMUYECKOW KapTHHBI MHUPA.

CTpoeHue BemecTs.

Xumudeckas cBs3b. ExpHas npupona XuMHu4Yeckod cBsi3W. VOHHAsg XuMHU4YecKas CBsSI3b M HOHHBIE KpPHCTAUIMYECKME pemeTkd. KoBasieHTHas
XUMHYECKasi CBS3b M €€ KJIaCCH(HUKAIUS: TI0 MEXaHU3MYy 00pa3zoBaHus (OOMEHHBIN M TOHOPHO-aKIENTOPHBIN), TI0 3JIEKTPOOTPHUIIATEILHOCTH (TIOJISIpHAS
W HETIOJIIpHAs), 10 CIOCO0Yy MEPEeKPhIBAaHHUS AJIEKTPOHHBIX OpOUTANEH, 10 KPaTHOCTU (OAMHApHAS, JABOWHAs, TpOWHas W moiytopHas). [lomspHOCTH
CBSI3U U TMOJIIPHOCTH MOJIEKYJbl. KpucTaninyeckue pemeTku Ui BEIIECTB C 3TOM CBA3bIO: aTOMHAas U MOJeKyssipHas. Meraimnueckass XUMU4ecKas
CBSI3b M METAJTMYEeCcKasl KpUCTaJUIM4ecKas peuierka. BoropoaHas cBs3b: MEXKMOJIEKYIApHAS U BHYTPUMOJIEKYJIsipHas. MexaHnu3M o0pa3oBaHUsI 3TOU
CBSI3U U €€ 3HAUCHHE.

Honnas cBsI3b Kak KpaI\/'IHI/II\/'I cnyqaﬁ KOBaJICHTHOM HOHHpHOﬁ CBA3H,; IIEPEXO T OJHOI'O Braa CBs3U B ﬂperﬁ, Ppa3HbIC BUIBI CBA3W B OAHOM BCHICCTBE U T.

CBoiicTBa KOBAJIEHTHON XMMHUYECKOM CBA3H. HachlaeMocTs, oI pu3yeMoCTh, HalPaBJIEHHOCTb. [ eOMeTpus MOJIEKYJI.

I'u6puu3aiys opouTa Jeil 1 reoMeTpus MosieKysl sp? ['uOpuau3alys y alkaHoB, BOJIbI, aMMHUaKa, ajiMa3a; sp > IMOpHAM3alus y COeIMHEHuH 6opa,

aJIKeHOB, apEHOB, AUEHOB U rpauTa; Sp-rudpuan3ays y coeqMHeHni OepuiuIns, aIKWHOB U KapOua. I eomeTpust MOJIeKyIl Ha3BaHHbIX BELIECTB.

HucnepcHble cucrembl. [lonsTne o mucnepcHelx cucremax. JlucnepcuoHHas cpepa U aucnepcHas ¢asza. JleBaTb THUIIOB cHUCTeM M MX 3HAY€HUE B
NIPUPO/IE U KU3HU YesioBeka. /lucnepcHas cuctema ¢ xKHJIKON cpeioit: B3BECH, KOJUIOUIHBIE CUCTEMBI, UX Kinaccudukarys. 3omu u renu. Koarynsws. Mo-
JICKYJISIPHBIE U UCTUHHBIE PACTBOPBIL.

Teopus cTpoenus xumuueckux coequHeHnit A. M. Bytieposa. [Ipeanocsuiky co3ianust Teopuu cTpoeHus: padoTsl npeamectseHHukoB (K. b. Jlroma,
@. Benep, 1. ®. XKepap, ®. A. Kekyne), cbe3n ecrectBoucnbitateneil B Llpeiiepe, muuHocTHble kauectBa A. M. BytnepoBa. OCHOBHBIE TOJOKEHUS
COBPEMEHHOM T€OpHUH CTpoeHus. Buuel nzomepun. M3omepus B HEOpraHM4YeCKOoW XMMHMH. B3auMHOE BIIMsSHUE aTOMOB B MOJIEKYJaX OPraHMYECKUX U
HEOPraHUYECKUX BEILECTB.

OcHOBHBIC HaIpaBJICHUA pPa3BUTHA TCOPHUU CTPOCHUA - 3aBUCUMOCTDb CBOICTB BEIIECTB HE TOJBKO OT XHMHYECKOT 0, HO U OT HX DJJICKTPOHHOI'O U



MIPOCTPAHCTBEHHOTO CTpoeHUs. HAYKIIMOHHBIN 1 Me30MepHBI 3P PeKkThl. CTepeoperyispHOCTb.

JlnanekTuyeckrue OCHOBBI OOIITHOCTH JIBYX BEIyLIMX TEOpUH XUMUH. J{naneKkTndeckue OCHOBBI 00IIHOCTH Teopun neproanunoctu 1. Y. Menpeneesa u
Teopun ctpoeHust A. M. bytiepoBa B CTaHOBJICHUH TPEJICKA3aHUN

[losmmeps! opraHudeckue U Heopranudeckue. Ilonumepsl M MOHATHS XMMHMHM BBICOKOMOJIEKYJIIPHBIX COCIMHEHUMN: CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEpU3aliui, MoJIeKyJsipHass macca. CrocoObl IMOJydyeHHsT NOJMMEpOB. Peakuuy nojauMepusauuu M MOJMKOHJeHcauuu. CTpOeHHE IOJIMMEPOB:
reoMeTprueckast popMa MaKpOMOJIEKYJl, KPUCTAIUTMYHOCTh U aMOP(HOCTB, cTepeoperyisipHocTh. [lonmumeps! opranndeckie u Heopranndeckue. Kaydayku.
[Tnactmaccel. Bonokna. bruononmMepsr: 0e1Ky 1 HyKI€HHOBBIE KUCIIOTHI.

XuMHUYeCKHe peakium.

Knaccugukanmst Xumuueckux peakiuid B OpraHM4ecKod M HeopraHmdeckod xuMuu. IIoHsATHE O XMMHUYECKOM peakluu; €€ OTIWYHE OT SJAEpHOU
peakuuu. Peaxnym, naymue 0e3 M3MEHEHHs] KaueCTBEHHOIO —COCTaBa BEIIECTB: aUIOTPONM3alMU M M30Mepu3aluy. Peakiuu, uaynpe ¢ M3MEHEHUEM
COCTaBa BEIIECTB: MO YHCIY U XapakTepy pearupyrolmx U oOpa3yroluxcs BEHIeCTB (pa3ioKeHus, COeIMHEHNUs, 3aMeleHns], OOMEHa); 10 U3MEHEHUO
CTENEeHel OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOLINX BEIECTBA (OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU HE OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE PEAKIINN);
mo TemioBoMy 3bdekTy (9K30- W IHAOTepMHUYecKkue); mo (asze (roMo- W TETEepOTeHHBIC); TO HampaBleHHIO (OOpaTUMbIe W HEOOpaTUMBIE); TIO
UCIOJIb30BaHUIO KaTaln3aTopa(KaTaIUTUYECKUE U HEeKaTAIUTUYECKUE); M0 MEXaHU3MY (paJuKajbHbIE W HOHHBIE); 110 BUIY 3HEPrHM, MHUIHMHPYIOLIEH
peakuuio (pOTOXUMUYECKUE, PaIHallMOHHbIE, JIEKTPOXUMUYECKUE, TEPMOXUMUYECKHE).

BeposTHOCTh IPOTEKAHMSI XUMUYECKUX PEAKIUH. 3aKOH COXpAaHEHUS SHEPIUH. BHYTpEHHSISI SHEPTUA M 9K30- U SHAOTEPMUYECKUE peakimu. TerioBon
addexr. Tepmoxumudeckue ypaBHeHus. Termnora obpasoBanus. 3akoH I'. WM. I'ecca. DHTponus. Bo3aMOXHOCTh IPOTEKaHUS pPEaKIUii B 3aBUCUMOCTH OT
W3MEHEHUS SHEPTUU U SHTPOIIHH.

Ckopoctb xumudeckux peakiuid. [lonsitue o ckopoctu peakiuy. CKOpOCTh TOMO- U T€TEPOTreHHOM peakluyi. DHEPIrusi aKTUBALIMH.

®dakTophl, BIMAIONIME HAa CKOPOCTh XWUMHUYecKou peakiuu. [Ipupoma pearupyrommx BemiecTB. Temmeparypa (3akoH Bant-T'odda).
KonuenTpanust (OCHOBHOI 3aKOH XMMHUYECKOW KWHETHWKH). KarammzaTopbl M Karaiau3: rOMO- U T€TEepOTeHHBIM, UX MexaHu3Mbl. DepMeHTbI, UX
CpaBHEHHE C HEOPraHMYECKUMM KaTajau3aropamu. MHTHOUTOpbI M KaTaJIUTUYECKHE S/Ibl. 3aBUCUMOCTh CKOPOCTH PEaKLUil OT MOBEPXHOCTU
COIIPUKOCHOBEHHMSI pEarupyrolunx BEIIECTB.

OOpatuMOCTh XMMHUECKMX peakuuil. Xumuueckoe paBHOBecue. [loHSATHE O XUMHUYECKOM paBHOBeCHU. PaBHOBeCHbIE KOHIIEHTpAlWU.
JInHaMUYHOCTh XMMHYECKOTo paBHOBecus. KoHcTanTa paBHOBecHs. DaKTOpbl, BIMAIOIIME HA CMELICHUE PAaBHOBECHS: KOHLUEHTpALMs, JaBJICHUE,
temrieparypa. [Ipunuumn Jle-1larense.

DNEKTPONUTUYECKAs TUCCOLMALMA. DIEKTPOIUTBl U HEAIEKTPOJIUTHI. DJIEKTPOJIMTUYECKAs AUCCOLMAMA. MexaHu3M JUCCOLMALMM BELECTB C
pa3nuuHbIM TUIIOM CBsi3U. CBoiicTBa MOHOB. Katnonsl n aHMOHBI. KHUCHIOTBL, COMM, OCHOBaHUSA B CBETE JIEKTPOIMTUYECKOM nuccounanuu. CTerneHb
JWICCOLIMALIMU U €€ 3aBUCUMOCTb OT MPUPObI 3JIEKTPOJIUTA U ero KoHIeHTpauuu. Koncranta auccoumanyu. CTyneH4aras 1MCcCOLManus 3IeKTPOIH-
ToB. CBOICTBA PaCTBOPOB JIEKTPOJIUTOB.

Bonopoansiii nokazarens. uccoumanus Boasl. KoHcranTta ee aucconuauuu. MonHoe mpousBeneHure Boabl. Bomopoanslii nokasarens - pH.
Cpenpl BOJHBIX paCTBOPOB 3JIEKTPOIUTOB. 3HAUYCHUE BOIOPOIHOTO TOKA3aTeNs Ul XUMUYECKUX U OMOJIOTMYECKHX MPOLIECCOB.

I'mppomus. Tlonstue runponusa. ['maponns opraHMYECKHX BEIIECTB (TalOreHalKaHOB, CIOXHBIX 3(UPOB, YrieBoloB, OenkoB, AT®D) u ero
3HaueHue. ['maponm3 HeopraHmueckux BerecTs. [ uaponus coneit — tpu cinydasd. Crynenyarsiii rugponus. HeoOpatumelii ruaponus. [Ipaktuueckoe
MIPUMEHEHHUE TUAPOIIN3A.



BenecTBa M uX cBONCTBA.

Knaccudukanms Heopranmueckux BemiecTB. IIpocTeie u cioxxuble BemecTBa. OKcuapl, ux knaccuduranust. [ uap okcuapl (OCHOBaHHS, KUCIOPOIHBIC
KUCIIOTHI, amoTepHble TUAPOKCHBI). Kucmotel, mx kmaccudukamus. OcHoBanus, ux kinaccupukanus. Conm CpeaHue, KUCIbIe, OCHOBHBIE H
KOMILJIEKCHBIE.

Knaccudukanms opraHi4ecKux BEIIECTB. YTIEBOAOPOIBI M KIacCH(PUKaIMs BEIIECTB B 3aBUCUMOCTH OT CTPOCHHS YIIIEPOTHOH LenH (annupaTuiecKue
U IUKJIAYECKUE) U OT KPAaTHOCTU CBsi3ed (MpeiesibHbie M HempeaenbHble). ['omonornyeckuii psia. [Ipou3BoaHbIE YIiieBOJAOPOAOB: TajlOrCHAKAHBI,
CTIUPTHI, (PEHOIBI, aTbJICTH Bl K KETOHBI, KAPOOHOBBIE KUCIIOTHI, IIPOCTHIE M CIIOKHBIE A(PUPBI, HUTPOCOCAMHEHHUS, AMUHBI, AMHHOKHCIIOTHI.

Meramnsl. IlonoxeHue MeTamioB B MEPUOAWYECKON CHCTEME M CTpOEHHME MX aTOMOB. [IpocThle BelllecTBa METAJUIbl: CTPOEHHE KPHUCTAIJIOB U
MeTaJuIn4ecKasi XUMudeckas cBs3b. Asutorpornus. OOmue ¢u3nyeckue CBONCTBa METAUIOB M BOCCTAHOBUTENIBHBIE CBOWMCTBA MX: B3aUMOJICHCTBHE C
HEMeTaJlJIaMU (KUCIIOPOJIOM, T'aJIoTeHaMH, CEpOM, a30TOM, BOJOPOJIOM), C BOJIOW, KUCIOTaMH, pacCTBOPAMHU COJIEH, OpraHMYeCKUMH BelleCcTBaMHU (CIUp-
TaMH, rajloreHalKaHaMH, ()eHOJIOM, KUCIOTaMu), €O IenoyaMu. OKCHUJIbI U THIPOKCH/IbI METAJIIOB. 3aBUCUMOCTh CBOMCTB 3THX COEIMHEHHUH OT CTENeHen
OKHCJIEHUS] METAJUIOB. 3HAYEHNE METAJIOB B PUPO/IE U KU3HU OPraHU3MOB.

Koppozus meransos. [lonstue koppo3un. XuMudeckas Koppo3ust. iaeKTpoxuMudeckas Koppo3usi. CriocoObl 3aIUThl METAJUIOB OT KOPPO3UH.

OOmue crnocoObl MosydyeHus MeTayuloB. MeTaibl B mpupojae. MeTaulyprus U. €€ BHJbL: IHPO-, TUAPO- U AIEKTPOMETALIYPrusl. DJIEKTPOIU3
pacIuIaBoB ¥ PacTBOPOB COEAMHEHHUI METAIJIOB U €r0 MPaKTUYECKOe 3HAUCHHE.

Hewmeramnsl. [lonoxeHrne HEMETAIIIOB B IEPUONYECKON CUCTEME, CTPOEHUE UX aTOMOB. DIIEKTPOOTpULATENbHOCTh. MIHEpTHBIE ra3sl. /[BOICTBEHHOE
TIOJIO’KEHNE BOAOPOJA B MEPHOANUYECKOM cucTeMe. HemeTtaiusl mpocTeie BemecTBa. ATOMHOE U MOJIEKYJSIPHOE CTPOEHHE. AJIOTpOINrsA. XHMHUYECKUE
CBOMCTBAa HeMeTauIoB. OKHCIHUTENBHBIE CBOWCTBA: B3aUMOJICHCTBHE C METAUIAMH, BOJOPOAOM, MEHEE 3JICKTPOOTPHULIATEIILHBIMU HEMETAIAMU,
HEKOTOPBIMHU CJIOXKHBIMHU BellleCTBaMU. BoccTaHOBUTENIBHBIE CBOMCTBA HEMETAUIOB B PEAKLMAX CO (PTOPOM, KHMCIOPOJOM, CIOKHBIMM BEIIECTBAMM-
OKHUCITUTEISIMHU (a30THOM M CEPHOM KUCIIOTaMH U Jp.).

Bonopoansie coemuuenus HemeTawioB. [lonydeHne X CHHTE30M U KOCBEHHO. CTpOEHHE MOJEKYJI M KPUCTAUIOB ATHX coenuHeHuid. dusndeckue
cBoiictBa. OTHOIIEHNE K BoJie. MI3MEeHeHne KUCIIOTHO-OCHOBHBIX CBOMCTB B Meproax U rpymnmnax. HecomeoOpa3zyromue 1 coieo0pa3yromnme OKCHIbI.

Kucnoponusie KUCIOTEL. MI3MEHEHNE KUCIOTHBIX CBOWCTB BBICIIMX OKCHUIOB M TMIPOKCUIOB HEMETALIOB B IIEPUOJAX U IpyIIaxX. 3aBUCHMOCTb CBOWCTB
KHCJIOT OT CTEIIEHH OKHMCJICHUSI HEMETAIIA.

Kucnots! opranuueckue 1 Heopranuueckue. Kucnotel B cBere nporoauruyeckoil Teopun. ConpshkeHHbIE KUCIOTHO-OCHOBHBIE Mapbl. Kiaccudukanus
OpPraHM4ecKMX M HeopraHudeckux kucioT. OOmue cBoicTBa KHCIOT: B3aMMOJECWCTBME OPraHMYECKUX M HEOPraHMYECKMX KHCIOT C MeTallaMu,
OCHOBHBIMHM U aM(OTEpHBIMM OKCHUIAMHU U TUAPOKCHIAMHM, C COJSIMH, 0Opa3oBaHUE CIOKHBIX 3pHpoB. OCOOEHHOCTH CBOMCTB KOHLEHTPUPOBAHHOMN
CepHOM U a30THOM KUCI0T. OcOOEHHOCTH CBOMCTB YKCYCHOM M MYPaBbUHOM KUCIIOT.

OcHoBaHMs opraHuyeckue U Heopranudeckue. OCHOBaHMS B CBETE MPOTOJIMTHYECKON TeopuH. Kiaccudukanus opraHMuecKUX U HEOPraHU4eCKHX
OCHOBaHMH. XMMHUUYECKHE CBOICTBA LIen0Yeil 1 HepaCcTBOPUMBIX OCHOBaHUM. CBOMCTBA OECKUCIOPOJHBIX OCHOBAHMI: aMMHaka M aMUHOB. B3anmuoe
BJIMSIHUE aTOMOB B MOJIEKYJIE aHWINHA.

AMdoTepHbIe OpraHN4ecKHe U HEOPraHn4ecKue CoeMHEeHns. AM(POTEpPHbIE COEAMHEHUS B CBETE POTOIUTHYECKOI Teopuu. AMGBOTEPHOCTh OKCHJIOB
Y TUIPOKCUIOB MIEPEXOIHBIX METAIUIOB: B3aUMOJIEHCTBUE C KUCIOTAMH U ILEI0YaMHU.

I'enerndeckas cBA3b MEXIy KJIACCAMU OPraHUYECKMX M HEOPraHWMYECKUX coeAuHEHWH. [IoHATHE O reHEeTMUYECKON CBSA3M M T'€HETHYECKUX
psax B HEOPraHMYECKOM M OpraHndeckoil XuMuM. ['eHeTHueckue psipl MeTaula (Ha NMpUMepe KaslblMs U JKene3a), HeMeTaa (Cepbl M KpeMHHUs),
MIePEXOHOTO 31eMeHTa (IMHKa). ['eHeTndeckue psbl U FeHeTUYecKas CBsA3b B OPraHUYeCKON XMMHUM (COEIMHEHUs IByXaTOMHOTo yriiepoaa). EauHcTBO
MHpa BELIECTB.



XuMHA B KU3HHU 00IIIECTBA.

Xumusi ¥ TIPOU3BOJACTBO. XUMMYECKAsl IMPOMBIIUIEHHOCTh W XMMHUYECKHE TEXHOJOrMH. ChIppe ISl XMMHMUYECKOW MPOMBIIUIEHHOCTH. Bona B
XMMUYECKOM IPOMBIIIJIEHHOCTH. DHEPrus Uil XMMHUYECKOTO MPOM3BOJACTBA. HayuHble NPUHIMIIBI XMMUYECKOTO NPOU3BOJICTBA. 3allUTa OKPYKAIOLIEH
Cpezbl U OXpaHa Tpy/a Ipu XMMUYECKOM MPpon3BoicTBE. OCHOBHBIE CTa/IMM XMMUYECKOT0 MMPon3BocTBa. CpaBHEHHE IPOU3BOJICTBA aMMHAKa U METAHOJIA.

XUMHS U CENbCKOE X03sMCTBO. XMMHU3ALMUS CENbCKOI0 XO3sHCTBa U ee HanpasieHus. PacTtenus u nousa, nouseHHbIi nornomarouuii komrieke (ITK).
VY noOpenunst n ux KinaccupuKapsa. XUMAYECKHE CPEICTBA 3aIIUThI pacTeHnid. OTpHIaTenbHbIe TIOCIEICTBUS PUMEHEHHS TIECTUIMIOB U 00phOa ¢ HAMHU.
XuMmuzanus )KMBOTHOBO/JICTBA.

XUMUST ¥ 9KOJOTHs. XHUMHYECKOE 3arpsisHEHHE OKpykaromei cpempl. OxpaHa ruapocdepbl OT XUMHYECKOTro 3arpssHeHus. OxpaHa TOYBBI OT
XUMHYECKOTO 3arpsi3

HeHus1. Oxpana atMocdepbl OT XUMUUECKOTOo 3arpsizHenust. Oxpana Giaopsl U payHbl OT XUMUYECKOTO 3arpsi3HeHHs. BUOTeXHOIOTHS 1 TeHHAs WH)KEHEPHSL.
XuMusi ¥ TIOBCETHEBHAsI KU3HBb 4enoBeka. [lomamHsisi anteka. Motone u uuctsmme cpenctBa. CpencrtBa 60pbObl ¢ OBITOBHIMH HAaCEKOMBIMHU.
CpencrBa TUYHOM TWTHMEHBI U KOCMETHMKUA. XUMHUA W MUIA. MapKUpOBKAa YIMAaKOBOK MHIIEBBIX U TMTHEHWYECKUX MPOAYKTOB M YMEHHE MX YHUTATh.
OKOJIOTHSA KWINIA. XUMUS U T€HETHKA YeJIOBEKA.
XHMHUYECKUH NPAKTUKYM.

1. Tupponms.

2. AmOTEepHOCTh TUAPOKCHIA ITUHKA.

TemaTn4yeckuil mian:
Oprannyeckass xumus. 10 kiacc.

Ne HaumeHnoBaHue pasaciia Konuuect q)OpMBI KOHTPOJIA TeMsbl PCruoHaJIbHOIO KoauuectBo
BO 4aCoOB KOMIIOHCHTAa 4JacCoOB PCr.




KOMIIOHCHTAa

1 BBenenue. 3
2 | CTpoeHue OpraHu4ecKUX cOeTUHEHHUIA. 3
3 Peaknuu opranuveckux coeTMHEHUM. 9 Kontpossnast padora Ne 1 Ctpoenue u
pEeaKLUN OPraHMYECKUX COETMHEHHH.
YrieBoaopoasbl. KontpossHast padota Ne2 VYriieBoaopoasl. | YTriaeBoAOpOIbL. ITo xony ypoka
IIpupousie
2 12 HUCTOYHUKH
YIJIEBOJOPO/IOB.
Jo0bI4a U nepepadboTka
yriesoaopoaos B PK
Kucsoponoconep:xaiue coetmHeHuUsl. KonTposnsHast padota Ne3 CrupThl. ITo xomy ypoka
3 6 Kucnoponocoaepskariue coeiuHeHsI. VYnotpebnenune
ankorouis B PK.
YrieBoasbl. KontponbHas pabota Ned VrieBompl. [peBecuna. ITo xomy ypoka
[TepepaboTka
4 4 JIPEBECUHBI.
HeI0j03a U ee
nepepaboTka Ha
tepputopuun PK
5 A3oTocoaep:kanme coeTuHEeHUs 5 KonrpossHas padota Ne5 Opranuueckue
BEIIIECTBA.
Hroro 35
Oo0mas xumus. 11 kaacc.
No HaumenoBanwue paznena Konunuect @DOopMBI KOHTPOJIS TeMbl pernoHATBLHOTO Komunuaectso
BO YacOB KOMIIOHEHTa 4acoB per.
KOMITOHEHTA
1 | Crpoenne aToma. 3




Jlaboparopnas pabota . Ompenenenue
BOJIOKOH.

2| Crpoenne Bemects. > KonrponmeHast pabora Nel 1o Teme

«CTpoeHue BEIIeCTBA

[IpakTnueckas padora 1 ['maponms.
3 | XumMuuecKkue peakimu. 8 Kontpomsnast paGora Ne2 mo Teme

«XHMMHYECKUE PEAKLIAN
4 | BemecrBa u UX CBOMCTBA. 11 Konrponbrast ~ p a60vTa Ne3 mo - reme

«BelecTsa U X CBOMCTBa»
5 | Xumusi B :KM3HH 0011I€CTBA. 6

Hroro 33
KaHeHJIapHO — TEMAaTHY€CCKOC INTAHUPOBAHHUE.
10 kaacc

Ne Tema ypoka Jara
n/n IJIaH pakr
1 [IpaBuna Th B kabuneTe. [Ipeqmer opraHUnYECKON XUMHUH

TeOpI/IH CTPOCHUSA OPraHN4YCCKUX BEIICCTB.

CTpOGHI/Ie aToMa yrieponaa. BanenTHBIE COCTOSHUS aTOMOB.

Knaccudukanuys opraHu4ecKuX COSIUHEHU.

OCHOBEI HOMCHKIJIaTYPbl OPTaHNUYCCKUX COGﬂHHCHHﬁ.

N3omepus u e€ BuabI.

THIIBI XUMHUYECKUX PEAKIIUN B OPraHUYECKON XUMHUH.

KonTtponeHas padota Nel CTpoeHue 1 peakiiuu OpraHMuecKuX COeJUHEHUH.

Wl | N0 &> wW DN

HpI/IpO,Z[HLIC HCTOYHHUKU YTJICBOAOPOIOB .




Anxanbl. CTpO€HHE U U30MEPUSL.

10.

11. Ankanbl. CBOMCTBA U IPUMEHEHUE.

12 | Ankensl. CTPOCHHE U H30MEPHSL.

13. Ankensl. CBOMCTBa U MPUMEHEHHE.

14. | Ankusbl. CTpOCHHE U H30MEPUS.

15. Anxunbl. CBOMCTBA U PUMEHEHHE.

16. | Amxanuenst. CTpoeHHE H H30MEpHs.

17. Anxanuensl. CBoiicTBa v npuMeneHue. [lomumepsl, Kayqayk.
18. [Muknoankadsl.

19 | ApoMaTHYeCKHe YrIeBOIOPOIBI

20. KonTtponbHas padota Ne2 YTieBoa0poIbI.
1. | CrmpTBL.

99 | DEHOJIBL.

93 | AIIBJICTHJIBI X KETOHBI.

24 | KapOOHOBBIE KHCIIOTBL.

o | CioxHbIe a¢upsl. Kupsl.

2. | KouTponbHas pabota Ne3 Kucnoponoconepskaiiue coeAMHEHUS.
o7 | YrmeBozbl, HX Ki1acCU(pUKaLKs 1 3HAUCHHC.
28 Monocaxapusl. I'ekco3sl. [ nroko3sa.

og | Homncaxapunsr. Kpaxman u nemmosnosa.
30. KonTponsnas pabota Ne4 YrieBosl.

31.

AMUHOKHUCIIOTHI.




benku.

32.

33. | HyKIICHHOBEIC KHCTIOTBL.

34. | KonrponbHas pabota Ne5 Azotocoaeprkaiine CoeTuHEHUS.

35. | IIpomexyrouHas aTTecTanus.

11 knace
Ne Tema ypoka [ara
n/n IIaH dakr

1. Atom CtpoeHue 35IeKTPOHOB B aTOME. DIIEKTPOHHbIE KOH(DUTYpallui aTOMOB XUMHYECKUX 3JIEMEHTOB.
2. BanenTHbie BO3MOYKHOCTH aTOMOB XUMHYECKUX 3JIEMEHTOB.
3. [leproaryecknii 3aKOH M IEPUOINUECKAs CUCTEMa XUMuIecKux sneMeHToB JI.11. Menneneesa.
4, Xumunueckas cBsizb CTpO€HHE BEIIECTB.
5. ['uOpuau3anms 3MeKTPOHHBIX OpOUTAICH U TEOMETPHS MOJICKYII.
6. JlucriepcHble CUCTEMBI U B3BECH.
7. Teopust crpoeHust XuMUYECKUX coequuennit A.M. byrneposa.
8. [Tomumepsl. JlabopaTtopHas padora Nel OmnpeneneHrue BOJIOKOH.
9. KonTponsnas padora Nel mo teme «CTpoeHue BemecTBa
10. Knaccudukanys XuMAYeCKUX PeaKIuu.
11. [Touemy npoTekarOT XuMuueckre peakiiuu. CKOpOCTh XUMHUECKUX PEAKLIUM.
12. OOpaTUMOCTh XUMHUYECKUX peakiuii. XMMUYeCKoe paBHOBECHE.
13. DNEKTPONUTHYECKAs JUCCOLIMALIMS.
14, IM'uaponus.




15. I'uaponus. [paktudeckas padora Ne 1 I'maposms.

16. KonTponsHas padora No2 mo teme « XUMUYECKHE PEaKITUN»

17. Knaccugukarnus Bemiects.

18. Mertanisl.

19. Mertanisl.

20. Hemeranmsl.

21. Hemeransr.

22. Kucnots! oprannyeckue 1 HeOpraHM4ecKue.

23. OcHOBaHMsI OpraHUYECKHE U HEOPraHUYECKHUE.

24, Am¢oTepHbIe OpraHudecKkre U Heoprauuueckue coequHenus. [lpakruueckas pabora Ne2 AmdorepHOCTh
THJIPOKCHA IMHKA U aMHHOYKCYCHOM KHCITOTHI.

25. I'enernueckas cBs3b MEXKIY KJIacCaMU HEOPraHMYECKUX BEIECTB.

26. ['enernueckas cBs3b MEXKAY KJIaccaMd OpPraHMYECKUX BEIECTB.

27. Kontponbras padoTta Ne3 o reme «BemecTBa u ux CBOKWCTBa»

28. XHUMHS ¥ TIPOU3BOJICTBO.

29. XUMHUS U CEIIbCKOE XO3SIMCTBO.

30. XuMus U IpoOIeMbl OKPYKAIOIIEH CpPeJibl.

31. XUMUS U TIOBCETHEBHAS )KU3Hb YeIOBEKa.

32. Bcepoccutiickas mpoBepodHas padoTa.

33. IIpomexyTouHas aTTecTalus.

OueHka 3HAHUIN M YMEHHH y4AIIUXCH.




B oCHOBY KpuTepHeB OIICHKH Y4COHOH JESTEIBHOCTH YYAIMXCS IMOJIOKEHbI OOBEKTUBHOCTh W eauHBIA moaxoi. [lpu 5 - OamibHON OIEeHKE Ui BCEX
YCTaHOBJICHBI OOIINE TUTAKTUICCKIE KPUTCPHH.

Onenka '"'S" craBurcs B ci1yvae:
1. 3HaHus1, HOHUMAaHWS, TITyOUHBI YCBOSHHUS 00YJaroIuMest BCeTo 00beMa IMPOrpaMMHOT0 MaTepHraa.
2. YMeHHsI BBLIENSTH TJIaBHBIC TMOJIOKEHUS B M3YyYEHHOM MaTrepHaye, Ha OCHOBAaHMH (DAKTOB M NPUMEPOB 0000IIATh, JENaTh BBHIBOJBI, YCTAHABIMBATH
MEXIPEIMETHBIC U BHYTPHIIPEIMETHBIE CBSI3U, TBOPYECKU MPUMEHSIET MTOTydCHHBIE 3HAHUS B HE3HAKOMOM CHTYaInH.
3. OrcyrcTBHE OMMOOK M HEIOYETOB MPU BOCIPOM3BEACHUN H3Y4EHHOTO MaTepHaa, TIPH YCTHBIX OTBETAaX YCTPAaHEHHE OTIEIBHBIX HETOYHOCTEH C TIOMOIIIBIO
JOTIOJTHATEIIBHBIX BOIIPOCOB YUUTEINS, COOJFO/ICHUE KYJIbTYpPBI IIMCBMEHHOM U YCTHOM peuH, MpaBiil 0(hopMIICHHS MTMCEMEHHBIX padoT.

Ouenka "4":
1. 3HaHue BCEro N3y4eHHOTO MTPOrPaMMHOTO MaTepHaa.
2. YMeHuii BBIJCTISATH TJIABHBIC TIOJIOKEHUS B M3YYEHHOM MaTepHuajie, Ha OCHOBaHWHM (DaKTOB W IMPUMEPOB 000OIATh, JENaTh BBHIBOJIBI, YCTAHABIMBATH
BHYTPHIIPEIMETHBIE CBS3U, PUMEHSTH MOJTyISHHBIC 3HAHHS Ha TIPAKTHKE.
3. HesnauutenvHple (HErpyoOble) OMMOKM W HEIOYETHl MPHU BOCHPOM3BEACHHUHM HW3YYCHHOTO MaTepuasia, COOJIOACHUE OCHOBHBIX IPABHI KYJIBTYPHI
MMCHbMEHHOM M YCTHOM pedH, MpaBwil 0(hOPMIICHHS TMCHBMEHHBIX Pa0oT.

Ouenka "3"

(YpoBeHb IpecTaBlIeHNH, COUETAIOUINXCS C AIEMEHTaMU HAay4YHBIX IOHATUN):

1. 3HaHMe W yCBOEHHE Marepuaja Ha YPOBHE MHUHHMAIbHBIX TPeOOBAaHUN MPOTPAMMBbI, 3aTPyAHEHHE IPU CAMOCTOSTEIHHOM BOCIPOU3BEICHUH,
HEOOXO0JMMOCTh HE3HAYUTENLHOM TTOMOIIIN MPETIoIaBaTerIsl.
2. YMenue paboTaTh Ha YpOBHE BOCIPOU3BEICHHUS, 3aTPYAHEHHUS IPH OTBETAX HA BUIOU3MEHEHHBIE BOTIPOCHI.
3. Hanmuume rpy6oil ommOKy, HECKOIBKUX HETrpyObIX MpPU BOCHPOU3BEACHUH U3Yy4EHHOIO MaTepualla, He3HaYUTEeNTbHOE HECOOMI0ICHNE OCHOBHBIX MPaBIII
KYJbTYpPbl TUCbMEHHON U YCTHOW peyu, IpaBil 0pOpMIIEHHS TUCbMEHHBIX padoT.

Onenka "2'":
1. 3HaHue U yCBOEGHHE MaTepralia Ha ypOBHE HIYKE MUHUMAIIBHBIX TPeOOBaHMUI POTPaMMBI, OT/IENIFHBIE PEICTaBICHU 00 M3y4EeHHOM MaTepHare.
2. OtcyrcTBUE yMEeHUH paboTaTh HA YPOBHE BOCIPOU3BEICHNUS, 3aTPYAHEHHS TIPU OTBETAX HA CTaHAAPTHbBIE BOIIPOCHI.
3. Hammume HECKONBKUX TPYObIX OMIMOOK, OOJBIIOrO YHCIa HErpyObIX NMPH BOCHPOM3BEACHUHM HM3YYEHHOTO MaTepHaia, 3HAYMTENbHOE HEecOOoeHne
OCHOBHBIX MIPABHJI KYJIbTYpPbl TUCEMEHHON U YCTHOM peuu, PaBui 0(OPMIICHHUS MMCEMEHHBIX Pa0oT.

Onenka "1":
CraBuTcs 3a OJHOE HE3HaHHE y4eOHOTO MaTepuala, OTCYTCTBHE IEMEHTapHBIX YMEHUI U HAaBBIKOB.
O0mas knaccupukanust OIMOOK.
I1pu oieHKe 3HaHMI, yMEHHMI M HABBIKOB YUJalIUXCS CIEAYET YIUTHIBATh BCE OUIMOKHU (IpyOble M HETPyObIe) U HEIOYETHI.



I'pyObIMu cUMTAIOTCS CIIEYIOIINE OTHOKH:

1. Hesnanue onpeneneHuss OCHOBHBIX MOHSTHIA, 3aKOHOB, MPaBUJI, OCHOBHBIX TMOJIOKEHUH TEOpUH, HE3HAHHE (OPMYII, OOLICTIPUHSTHIX CHMBOJIOB
0003HaYEeHHI BEIMYMH, €IUHUI] UX U3MEPEHHUS;

2. He3Hanue HaMMEHOBAHUH €IMHUI] U3MEPEHUS

3. HeymeHue BbIIEIUTH B OTBETE TJIABHOE;

4. HeymeHue IpUMEHSTh 3HAHUS [UTS PEIICHUS 33149 ¥ OOBSICHEHUS SIBIICHUIA;

5. Heymenue nienathb BBIBOIBI M OOOOIICHYS;

6. Heymenue yntats 1 CTpOUTH rpadyKi U IPUHITUITHATBHBIC CXEMBL;

7. HeymeHue moAroTOBUTH YCTaHOBKY MITH JIabopaTtopHOE 000pyIOBaHKE, IPOBECTH OIIBIT, HAOIIOICHNUS, HEOOXOIUMBIEC PACUEThl WM MCTIOIB30BaTh
TIOJTy4EeHHBIE TaHHBIE JUTSI BBIBOJIOB;

8. Heymenne mosip30BaThCsi IEPBOMCTOYHHKAMHE, YICOHUKOM U CIIPABOYHHKAM;

9. HapymieHne TeXHUKH 0€301TacHOCTH;

10. HeGperxHOE OTHOIICHHE K 000PYI0BaHHIO, IIPHOOPAM, MaTepralIlaM.

K Herpy0bIm ommOkaM cieyeT OTHECTH:

1. HerouHocts (hOpMyIHPOBOK, OMpeNeNIeHNH, TOHATUI, 3aKOHOB, TEOPHH, BbI3BaHHAS HETIOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OMPENENIIEMOro
TIOHSATHS WJT 3aMEHOM OJHOTO-/IBYX U3 3THX ITPU3HAKOB BTOPOCTETIEHHBIMU;

2. OmmOKY MpH CHATHU MOKa3aHUNA ¢ U3MEPUTEIIbHBIX MMPHOOPOB, HE CBA3AaHHBIE C OMpEIENICHUEM 1IEHbI ICJICHNS LIKAIbI (HarpruMep, 3aBUCSIINE OT
pacnosoKeHUs] U3MEPUTENILHBIX MPH OOPOB, ONTUYECKHE U JP.);

3. OmmoOKu, BRI3BaHHBIE HECOOTIOICHUEM YCIIOBHH MPOBEICHUS OTBITA, HAOIIOICHHS, YCIIOBH PabOThI pHOOpPa, 000pyI0BAHNUS;

4. OmuOKy B YCIIOBHBIX 0003HAYEHUSIX HA MPUHIMITHATIBHBIX CXeMaX, HETOUHOCTh rpaduka

5. HepatmonansHblil METOJ| pellieHns 3alaud WM HeJOCTaTOYHO MPOAYMaHHbIM IJIaH YCTHOTO OTBeTa (HapyIIeHHE JIOTUKHU, MOJAMEHa OTIEIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);

6. HeparrioHambHBIE METO B! paOOTHI CO CIIPABOYHOM M APYrOH JINTEPATYpO;

7. Heymenue pemarth 3aa4uu, BHITIOJIHATH 33/1aHHS B 00IIEM BUJIE.

Hepnoueramu siBrsitoTcs:

1. HeparmonanbHble prUeMbl BEIYUCICHUH U TPe0Opa30BaHHii, BBINOIHEHBS ONBITOB, HAOIIOICHUH, 33/1aHHIA;

2. OmuOKH B BEIUHCIEHHUX;

3. HeOpesxHoe BBINIOJIHEHHE 3aIiceil, uepTexeit, cxeM, rpauKkoB;

4. Opdorpaduyeckue u MyHKTYaIIMOHHBIE OLTHOKH.

YCTHLIH OTBeT.



Omnenxka "S" craBuUTCSl, €CIIN YUEHUK:
1) Ioka3piBaeT riIy0OKOE M MOJHOE 3HAHME M TIOHMMAaHHE BCETO 0O0BbEMa MPOrpaMMHOIO Marepuaia; MOJHOE MOHMMAHWE CYITHOCTH PAacCMaTpHUBAeMBIX
MIOHATHM, IBJICHUIA U 3aKOHOMEPHOCTEM, TEOPHIA, B3aUMOCBSI3EH;
2) YMeer cOCTaBUTh TOJIHBIM U MPAaBUJIBHBIA OTBET Ha OCHOBE M3y4EHHOTO MaTepuasa; BBIACIATH IVIABHBIC MOJIOKEHUS, CAMOCTOSTEIHHO MOATBEPKIATh
OTBET KOHKPETHBIMHU MPUMEpaMH, (paKTamu; CaMOCTOSITENFHO M apryMEHTHPOBAHO JENIaTh aHaM3, 0O0OMICHNs, BEIBOJIBI. Y CTAHABIIMBATD MEKIIPEIMETHBIC
(Ha OCHOBe paHee MPUOOPETEHHBIX 3HAHWI) W BHYTPU MPEAMETHBIC CBS3H, TBOPYECKH NPHMEHSATH IOJTyYEHHbIC 3HAHHMS B HE3HAKOMOW CHTYallWH.
[ocnenoBarensHO, YETKO, CBS3HO, OOOCHOBAaHHO M O€30IIMOOYHO M3JIaraTh y4eOHBI MaTepuai; JaBaTh OTBET B JIOTHYECKOW MOCIIENOBATEIILHOCTH C
UCIIONIb30BAHMEM TPHHSATOW TEPMHHOJIOTHH; J€aTh COOCTBEHHBIE BBIBOABL, (POPMYIHPOBATH TOYHOE ONpEETICHHE M MCTOJKOBAHWE OCHOBHBIX TTOHSITHI,
3aKOHOB, TEOPHIA; IIPU OTBETE HE TIOBTOPSITH JIOCIOBHO TEKCT YI€OHHMKA; M3JIaraTh MaTepHa JINTEPaTypHBIM S3bIKOM; IIPABUIILHO M 0OCTOSTENFHO OTBEYATh Ha
JIOTIOJTHATENIBHBIE BOTIPOCHI  yumtens. CaMOCTOSTENBHO W PAIMOHATIBHO WCIIOJIB30BAaTh HAITBAHBIE TIOCOOHS, CIIPABOYHBIE MaTepUalibl, YIEOHUK,
TIOTIOJTHUTEIIBHYIO JIUTEPATypy, IMEPBOUCTOYHMKH;, IMPUMEHSTh CHCTEMY YCIOBHBIX OOO3HAYeHWH NpPH BEICHUM 3aliCcel, COMPOBOXKIAIONIINX OTBET;
WCIIOJIb30BaHKE JUTS IOKA3aTeNIbCTBA BHIBOJIOB M3 HAOIFOJICHHIA M OTIBITOB;
3) CamocCTOSITENBbHO, YBEPEHHO U 0€30IIMO0YHO MTPUMEHSET MOJTyYeHHbIE 3HAHUS B pellieHUH Mpo0JieM Ha TBOPUECKOM YPOBHE; JOMYCKaeT He 0ojiee 0THOro
He/lou€Ta, KOTOPBIH JIErKO MCIIPaBIsSeT M0 TPEOOBAHUIO YUUTENSl; UMEeT He0OXOIMMbIe HaBbIKM padOThI ¢ MPUOOpaMH, YepTeKaMu, CXeMaMU U rpaduKamy,
CONYTCTBYIOIIMMH OTBETY; 3aIIMCH, COTIPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHHSIM.
Ouenka 4" craBuTcs, €CM yYECHUK:
1) Tloka3piBaeT 3HaHUS BCETO M3y4EHHOTO MPOTPaMMHOTO MaTepuaiia. J[aéT MoTHbIN 1 MPaBUIIBHBIA OTBET HA OCHOBE M3YYCHHBIX TCOPHi; HE3HAUNTEIILHBIC
OLIMOKU U HEAOYETHI MPU BOCIIPOU3BEICHUN M3YYEHHOTO MaTepHaia, OnpeieSieHrs] MOHATHI /1aJl HETIOIHbIe, HeOOJIbIINe HETOYHOCTH MPY MCIOJIb30BaHUU
HAyYHBIX TEPMUHOB WU B BBIBOJAX U 000OIIEHUSX U3 HAOIIOICHNH U OTBITOB; MaTepHal U3jaraeT B ONpeeTIeHHON JJOTHUECKOH MOCIeI0BaTeIbHOCTH, MPU
ATOM JIOMYCKAeT OJIHY HErpyOyro OIMOKY Wi He OoJiee MBYX HEIOYETOB M MOXKET MX MCIPABUTh CAMOCTOSITEIIHHO MPH TPEOOBAHWHU WJIH TPHU HEOOJIBIION
MOMOIIM TIPEToJiaBaTeNisi; B OCHOBHOM YCBOWJI YYeOHBIM MaTepuai; MOATBEPXKAAeT OTBET KOHKPETHBIMH IpUMepaMu; MpPaBUIBHO OTBEYAeT Ha
JOTIOJTHUTEIbHBIE BOIPOCHI YUUTEIS.
2) YMeeT caMOCTOSITENBbHO BBIICTATH TJIaBHBIE MOJIOKEHHS B M3Yy4EHHOM Marepualie; Ha OCHOBaHMU (PaKTOB M MPUMEPOB 0000IIaTh, J1eNaTh BBHIBOJBI,
yCTaHaBJIMBaTh BHYTPU MpPEIMETHBIC CBS3U. [IpHMMEHSTh MOTydeHHbIEC 3HAHUS HA MPAKTUKE B BUJIOM3MEHEHHOM CUTYyallMH, COOMIOAaTh OCHOBHBIC MpaBHiIa
KYJBbTYpBI YCTHOM P4y U COMPOBOKIAIOIICH MUChbMEHHOM, HCIOIb30BaTh HAyYHbIE TEPMUHBDI;
3) He o6nagaer 1O0CTaTOYHBIM HABBIKOM PAOOTHI CO CHPABOYHOMN JTUTEPATYpOl, Y4EOHUKOM, IEPBOMCTOYHUKAMH (TIPaBUIIBHO OPUEHTUPYETCS, HO paboTaer
MeieHHO). JlormyckaeT Herpyoblie HapyIeHHs paBiil 0(pOPMIICHUS MMCbMEHHBIX PaboT.
Ouenka "3" craBuTcs, €CIIM YUEHUK:

1. YcBoun ocHOBHOE coziepykaHue yueOHOTro MaTepuaiia, UMeeT MpoOenbl B YCBOEHHH MaTepHana, He MPENsTCTBYIOIINE JajJbHEHIIIEMy YCBOSHHIO

MPOrpaMMHOTO MaTepuaa;

2. Marepuain usnaraetr He CMCTeMaTH3UPOBaHO, (pparMeHTapHO, HE BCET/1a MOCIeI0BATENbHO;

3. Iloka3bIBaeT HENOCTATOUHYIO C(HOPMUPOBAHHOCTH OT/EIBHBIX 3HAHUHM U YMEHUIL; BBIBOJIbI M 000OIIEHUS] apryMEHTHPYET €1a00, TOMyCKaeT B HUX

OIITHOKH.

4. JlomycTri omMOKH M HETOYHOCTHU B MCHOJIB30BAaHUH HAYYHOU TEPMHUHOJIOTHH, OTIPE/INICHUs] TIOHATHI a1 HEIOCTATOYHO YETKHUE;



5. He ucronp30Ban B KauecTBE I0Ka3aTENbCTBA BBIBOABI M 0000ICHHS U3 HAOMIOACHHA, (DAKTOB, OIBITOB W JOITYCTUII OIIMOKH MIPU UX M3JI0KEHUH;
6. VcnbIThIBaeT 3aTpyAHEHUS B IPUMEHEHUH 3HAHHN, HEOOXOIMMBIX JUTsl PELICHUS 3a/1a4  PA3IMYHBIX THIIOB, IPU 00BSICHEHUN KOHKPETHBIX SIBJICHUN
Ha OCHOBE TEOPUH U 3aKOHOB, WJTH B MOJTBEP)KACHUN KOHKPETHBIX MPUMEPOB MPAKTHYECKOTO PUMEHEHHS TEOPUii;

7. OTBeyaeT HENoJHO Ha BOMPOCH! yuuTens (YITycKasi i OCHOBHOE), MJIH BOCIIPOM3BOIUT COJICP)KaHUE TEeKCTa y4eOHMKA, HO HEIOCTaTOYHO TIOHUMAEeT
OT/ICNIbHBIE TIOJIOXKEHHST, IMEIOIIIE BaYKHOE 3HAUYCHUE B 3TOM TEKCTE;

8. OOHapyXMBaeT HENOCTATOYHOE NMOHMMAHUE OTACIBHBIX TOJIOKEHHUI MPU BOCIIPOU3BEICHUH TEKCTa ydeOHHMKa (3amucel, MepBOMCTOYHIKOB) HIIN
OTBEYAET HETIOJIHO Ha BOIIPOCHI YUHTEIIs], IOMYCKasi O/IHY, ABE TPyObIe OIINOKH.

Onenka "2" craBUTCSl, €CIIN YUEHUK:

1. He ycBOoMII 1 HE pacKpbLT OCHOBHOE COJIEpYKaHHE MaTepuaa;

2. He nenaer BBIBOJIOB M 0000IIIEHHIA. |,

3. He 3HaeT u He IOHMMAET 3HAYMTENBHYIO WIIM OCHOBHYIO 4acTh IMPOTrPaMMHOTO MaTepHalia B Ipe/IesiaX MOCTABICHHBIX BOIIPOCOB;

4. Vinu nmeeT crnabo chopMHUpOBaHHBIE U HETIOIHBIC 3HAHUS U HE yMEET MPUMEHSITh NX K PEIICHNI0 KOHKPETHBIX BOIIPOCOB | 3a/1a4 M0 00pasily;

5. Mnu mipu oTBeTE (Ha OJIMH BOTIPOC) JIOITyCKaeT 0oJiee ABYX IPYOBIX OIMIMOOK, KOTOPHIE HE MOYKET HCIIPABUTH JTAKE TIPH TIOMOIIH YIUTEIIS.

Ouenka "1" craBuTcs, €CM yUEHUK:

1) He Mo>xeT OTBETUTH HU HAa OJIH U3 NIOCTABJIEHHBIX BOIIPOCOB;

2) IlomHOCTBIO HE YCBOWII MaTepHall.

IIpumeuanme.

Ilo OKOHYaHWIO YCTHOTO OTBETA Y4allErocsl MEAAroroM JaeTcs KpaTKUH aHalIu3 OTBETa, OOBABISIETCS MOTHBHUPOBAHHAs OLEHKAa. Bo3MOxkHO
MPUBJICUEHHUE IPYIUX YHAIIUXCs I aHAJIN3a OTBETA, CAMOAHAJIN3, IIPEUIOKEHUE OLICHKH.

OneHka caMoCTOSITeJIbHBIX MMCbMEHHBIX H KOHTPOJILHBIX PadoT.

Ounenka "5" craBUTCS, €CIIM YYEHUK:
1. Bemosamt paboty 0e3 omrboK U HEIOYETOB;
b
2. Jlomyctun He 6oJiee 0JTHOrO HeJloYeTa.
Ouenka "4" craBUTCS, €CIIM YUYEHUK BBINOIHUI PA0OTY HOJIHOCTBIO, HO JIOITYCTHI B HEM:
9 b
1. He Gonee oaHO#M HerpyOoi OIIMOKH U OTHOTO HEJIOYETa;
2. VInu He GoJiee IBYX HEIOUYETOB.
Ouenka "3" cTaBUTCSA, €CITUM YYEHUK TPABUIILHO BHITIOJIHII HE MEHEE MOJIOBUHBI PA0OTHI UM JIOMTYCTHI:
1. He 6onee 1Byx rpyObIX OLIHOOK;
2. Vlnn He 6oriee o1HO Tpy0O0# 1 01HOM HErpyOOit OIIMOKH U OJJTHOTO HEI0YEeTa;
3. Wnu He Gonee IBYX-TpeX HErpyObIX OIMOOK;
4. W otHOM HEerpyOo# OIMOKH U TPeX HEO0YETOB;
5. W npu OTCYTCTBUM OMIMOOK, HO TIPU HATIMYUU YETHIPEX-TISITH HEIOYETOB.



Ouenka "2 cTaBUTCS, €CITM YUCHUK:
1. JlomycTit 9MCIio OMMOOK ¥ HEJIOYETOB MPEBOCXOAAIIECE HOPMY, IIPU KOTOPOU MOXKET OBbITh BBICTaBJICHA OreHKa "3";
2. Vnu ecnu MpaBHIIBHO BBITIONTHUI MEHEE MOJIOBUHBI PAOOTBHL.
Omnenxka "1" craBuTCS, €CIIM YUEHUK:
1. He npucTynain K BbIIOIHEHHUIO pabOTHI;
2. Vinn ipaBuiibHO BEIONHWI He Ootee 10 % Bcex 3aaHuid.

IIpumeyanmue.
1 Vuurens mMmeer npaBo NOCTABUTh YYEHUKY OLICHKY BBIIIE TOH, KOTOpas NPEAyCMOTPEHa HOPMaMH, €CIM YYEHWKOM OPHIMHAIBHO BBITIOJHEHA
pabora.
2 OueHky ¢ aHAIM30M JOBOJSATCS J0 CBEIEHMS yJallluXcsl, KaK IpaBWJIO, Ha MOCIEIYIOIIEM YpPOKe, MpeaycMaTpuBaeTcs paboTa HaJl OIIMOKaMH,
yCTpaHEHHE MPOOETIoB.

OueHka BbINOJHEHHS IPAKTHYECKHX (J1a00paTOPHBIX) padoT, ONBITOB O MpeIMeTaM.
Ouenka "S" craBuTCs, €CIM yUEHUK:

1. IIpaBuiIbHO OnpeeNuI 1eNb OIbITa;
2. BeimosHm paboTy B MOJTHOM 00beMe ¢ COOITIOZICHHEM He0OX0AMMOM TIOCIIeIOBATEILHOCTH ITPOBEICHHS OTIBITOB M U3MEPEHHIA;
3. CamoCTOATENIFPHO M PAlMOHATIBHO BHIOpAll M TMOJITOTOBWJ JUIS OMNbITA HEOOXOAMMOE 00OpYyHOBaHHE, BCE OMBITHI MPOBEN B YCIOBHSX U pPEXHUMaX,
00ecCIeUnBAIOIIMX MTOYyYEHHE Pe3yIbTaTOB U BHIBOJOB C HAMOOJIBILIEH TOYHOCTbIO;
4. Hay4Ho, rpaMOTHO, JIOTUYHO OMKUca HaOMOAeH!Us 1 c(hopMyTUpOBall BBIBOJIbI U3 OMbITA. B IpecTaBieHHOM OTYeTe MPaBUIIbHO U aKKYpPaTHO BBITOJIHIIT
BCE 3aITUCH, TAOJIUIIbI, PUCYHKHU, YEPTEKH, TPAUKH, BHIYUCIICHHUS U CIIENIAl BHIBOIbI;
5. [posBnsier opraHU3alMOHHO-TPYJOBbIE YMEHHsI (IIOJIEPKHBAaET YUCTOTY pabodyero Mecra U MOPSAOK Ha CTOJIE, SKOHOMHO HCHOJIB3YET PacXOHbIE
MaTepHualbl).
6. DKCIIepUMEHT OCYILECTBIISET IO TUIaHy C YY4ETOM TEXHUKH 0€30MacHOCTH U IPaBHJI pabOThl ¢ MaTepraIaMu U 000pyI0BaHHEM.

Ouenka 4" craBuTcs, €ClM yUCHUK:
BBITIOJTHUJ TPeOOBaHMS K olieHKe "S", HO:
1. OmbIT MPOBOMI B YCIOBUSIX, HE 00ECTICUMBAIOIIUX JOCTATOYHOM TOUHOCTH U3MEPEHUI];
2. W 6bL10 AOMYIIEHO JIBA-TPU HEIOYETa;
3. Vinu He Gornee 01HOM HETpyOOil OIIMOKU U OHOTO HEJ0YETa,
4. Vnu SKCTIEpUMEHT MPOBEJICH HE TOJIHOCTHIO;
5. Vinu B onmcanuy HaOMIOJICHUH 13 OMBITA IOMYCTHI HETOUHOCTH, BBIBOJIBI CJIENAll HETIOJTHBIE.

Omnenka "'3" craBuTCS, €CIIM YUEHUK:



1. IpaBuIbHO ONPEEHII 1IENb OIbITA; PAOOTY BHIMOIHSET MPABUILHO HE MEHEE YeM HAIOJIOBHHY, OJJHAKO OOBEM BBIIOTHEHHOW YaCTH TAKOB, YTO TIO3BOJISIET
MIOJTY9UTh NIPABIIIBHBIC PE3YTBTAThI U BEIBOIBI [0 OCHOBHBIM, IPHHIIMITHAIEHO BXKHBIM 33/1a4aM paOoTh;

2. nu monbop oGopymoBaHusi, 0OEKTOB, MATEPHAJIOB, a TakkKe pabOThI 10 HAYATy OIBITA MPOBEJ C TIOMOIIBIO YUUTEIIS;, M B XOJIE TIPOBEIICHHUS OIbITA U
n3MepeHui ObUTH OMYIIEHBI OIMOKM B ONIMCAHUK HAOIIOACHNH, (DOPMYITMPOBAHIHN BBIBOJIOB;

3. OmbIT TPOBOIMIICS B HEPAIMOHAIBHBIX YCIOBHUSX, YTO MPHUBEIIO K MOTYYEHHIO PE3YABTAaTOB C OOJIBIIEH MOTPEIIHOCTHIO; M B OTYETE OBUTH JIOMYIIICHBI B
o0rirelt cro)HoCTH He 0oJiee BYX OMMOOK (B 3aITUCSX, SAWHUII, N3MEPCHUSX, B BEIUMCIICHUSIX, TpadrKax, TabuIax, cxeMax, | T.J.) He MPUHIUITAATEHOTO
VTSl JaHHOW paOOTHI XapakTepa, HO MOBJIMSBIINX Ha pe3yJIbTaT BBIIOIHEHUS,

4. JlonyckaeT rpyOyro OIIMOKY B XOJI€ KCIIEpUMEHTA (B 00BSICHCHUH, B 0)OPMIICHHH PAOOTHI, B COOJIIOJICHUY MPABMIT TEXHUKH OS30IIACHOCTH TPpU paboTe ¢
MaTepuanamMu 1 000pyI0BaHUEM ), KOTOpast UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEIS.

Onenka "2" craBUTCS, €CIN YUEHUK:
1. He ompenenun caMOCTOSITENIBHO 1IEMTb OIIBITA; BBINOJHWI paboTy HE MOJHOCTBHIO, HE TIOATOTOBWI HY)KHOE 000pyA0BaHHE U 00BEM BBINOJHEHHOMN YacTH
paboThI HE MO3BOJISIET CAETaTh MPABUIBLHBIX BHIBOJIOB;
2. Vv OTIBITBL, U3MEPEHNS, BEIYHUCIICHSI, HAOTFOICHUS IIPON3BO,WJIHCEH HEMPABHIJIHHO,
3. Wl B X071€ pabOTHI ¥ B OTYETE OOHAPYXKIITHCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUCHHBIC B TPEOOBAHUSX K olleHKe "3";
4. Jlommyckaet aBe (1 6ojee) rpyoObie OITMOKA B XOJIE SKCIIEPUMEHTA, B 00BSICHEHNH, B 0(DOPMIICHUH PaOOTHI, B COOTIOJICHUH TTPABUII TEXHUKHA O€30TIaCHOCTH
1pu paboTe ¢ BEIIecTBaMU U 000pyI0BaHHEM, KOTOPbIE HE MOKET UCIIPABUTH JaXKe MO TPEOOBAHUIO YUUTEISL.

Onenka "1" craBuUTCS, €CITU YUEHUK:

1. TosHOCTBIO HE CyMen HavaTh U O(OPMHTH OTBIT; HE BBHITIONHSIET paboTy; MMOKAa3bIBAET OTCYTCTBHE IKCIICPHMEHTAITBHBIX YMEHHI; HEe COOITIOIa WIN
rpy0o Hapyman TpeboBaHUs OE30IaCHOCTH TPY/Ia.

IIpumeuanme.
1. B tex cimydasix, KOTJa yJalluiicsi TIoKa3al OPUIMHAIBHBIN M HAanOoJIee PallMOHATIBHBIN TOIXO0] K BBIIOJHEHHIO pabOThl M B Tporiecce paboThl, HO HEe
M30eKall TeX WA UHBIX HEJIOCTATKOB, OIICHKA 32 BBIMOJHEHHUE PA0OTHI 0 YCMOTPEHHUIO YUUTEISI MOKET OBITh TIOBBIIIICHA [0 CPABHEHUIO C YKA3aHHBIMH BBIIIIC
HOPMaMH.
2. OLEHKH ¢ aHATM30M JIOBOJISITCS JIO CBEICHUS YYAIMXCsl, KaK MPABHJIO, Ha MOCIIETYIOIIEM YPOKE.

Ouenka yMeHMii IPOBOIAUTH HAOJIIOICHMSA.
Omnenka "'S" craBuUTCSl, €CIN YUECHUK:
1. IIpaBUIBHO MO 33/1aHUIO YIUTENSI IPOBEIT HAOIIOICHHE,
2. Boiienun cylecTBeHHbIE IPU3HAKK y HaOMI0aeMoro oobekTa (Tporecca);
3 Jlorn4Ho, Hay4HO rpaMOTHO O(OPMIUIT pe3ybTaThl HAOIIOICHUI U BBIBOIBL.

Onenka 4" craBuUTCsl, €CIIN YUEHUK:



1. IpaBuiIbHO 1O 3aJAHUIO YUIUTEIS IPOBET HAOIIOICHUE;
2. IIpu BeIIEIEHUH CYIIECTBEHHBIX MPU3HAKOB Y HAOIIOIaeMOro 00beKTa (Iporiecca) Ha3Ball BTOPOCTETICHHBIE,
3. Jlomyctun HEOpeKHOCTH B 0(hOpMIICHUN HAOIIOJICHUH 1 BBIBOJIOB.

Onenka 3" craBUTCSl, €CIIN YUEHUK:

1. lommycTrin HETOUHOCTH U 1-2 o1MOKY B TPOBEJCHUH HAOIIOAEHUH 110 3a/IaHUI0 YUUTES;

2. Ilpu BIIENIEHNY CYILIECTBEHHBIX PU3HAKOB y HA0JII0aeMoro 00beKTa (IpoLecca) BbLIAETI JIUIIb HEKOTOPBIE;
3. Jomyctun 1-2 ormmOku B 0(opMIICHUH HAOIIOICHUI 1 BEIBOJIOB.

Ouenka "2" craBUTCS, €CIN YUEHUK:

1. Homyctun 3 - 4 ommOKy B TPOBEACHUH HAOTIOACHUH 110 3aJTAHUIO YIUTEIIS,
2. HenpaBWiibHO BBIJICITIIT TPU3HAKH HAOIFOIaeMoro 00beKTa (Tiporiecca);

3. Jomyctnn 3 - 4 ormmOku B 0(OopMIICHNH HAOJIOICHUH U BEIBOJIOB.

Ouenka 1" craBuTCs €ClM y4EHHUK:
He Bnazneer yMeHneM poBOJUTh HAOIIOICHUE.

IIpumeuanme.
OneHky ¢ aHANM30M YMEHUH MPOBOAUTH HAOMIOAEHUS JOBOJSTCS A0 CBEICHUS yJalUXcs, Kak MPaBUJIO, HA MOCIEIYIOIIEM YpOKe, TOCle Clauu
OTuéTa.

OneHkKa TeCcTOBBIX 3aJaHul
TecroBas pabota n0/pKHA OBITH OIICHEHA B 0a/IaX B COOTBETCTBUH C STAJIOHOM OTBeTa. )i onpeiecHus 1eiiei 00ydeHHs yCTaHABIMBAKOTCS

KPUTEPHUHU OIICHKH YPOBHS YCBOCHHUS COJICP)KaHUS yUdeOHOM MPOrpaMMbl. B 0CHOBY MX pa3pabOTKH HOJIOKEHBI ITOKa3aTe M (pacueT BHITOJHEHUS
3aJIaHUI B IIPOIICHTAX)

100 — 85 % - «5»

85— 75% - «4»

75 —50% - «3»

Menee 50% - «2

Cnucok aurtepatypsl o Kypey Opranndeckasi xumus — 10 kiace
Ocnosnasn
1. TIpumepnas nporpamma «Xumus 10-11 xmacces» - M., «IIpocsemenne» 2010r,
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«Xumus. 10 kmacey: I'.E. Pymsutuc; - M.: llpoda. — 2019 rox

Hononnumenvuasn

O.C.I'abpuensia, U.I.Octpoymor Xumust 10 knacc: Hacronpras kaura. — M.: JIpoda, 2004 rox;

O.C.I'abpuensn, N.I'.Octpoymos, E.E. OctpoymoBa Opranuyeckass XuMusi B TecTax, 3ajadax, ynpaxkHeHusx, 10 xmacc. — M.: Ipoda, 2003
ron;,

.0.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakosa Xumus 10 knace: KoHTpoapHBIE 1 TpoBEpoUHBIEe pabOTH K yueOHHKY. — M.: poda, 2003 roz;
. Xumusa XuMu4deckas Hayka u oOpazoBanue B Poccuu http://www.chem.msu.su/rus

. Xumus u XKuzus — XXI Bek http://www.hij.ru

. Tazera «Xumusi» 1 caift i yuautens «5 uny Ha ypok xumuu» http://him.1september.ru

Cnucok aqutepartypsl no kypey Oomas xumus — 11 kaace

Ocnoenasa numepamypa

IMa6puensu O.C. [Iporpamma kypca xumun 115 8-11 kmaccoB o01eodpazoBarenbHbIX yapexaeHuii.— M.: JIpoda, 2010.

«YueOnuk Xumus 11xmace»: O.C.I'abpuensia - M.: Ipoda. — 2003 rox

Jlononnumenvhan numepamypa

O.C.T'abpuensn, I'.I".JIpicoBa «Xumust Metoamdeckoe nmocodbue — 6a3oBbiii ypoBeHb» - M.: [Ipoda 2006 ros.

O.C.T'abpuensin, N.I'.OctpoymoB, «O01mast XuMusi B TeCTax, 3a1adax, ynpaxaenusx. 11 kmace» — M.: JIpoda, 2003 rox.
O.C.T'abpuensH, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 xnacc: KoHTposibHBIE U TpoBEpOUYHBIE pabOTHl K yueOHUKY». — M.: [Ipoda,
2004 r.

O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kinacc: Hactonbrast kaura st yaurtensi». Yacte 1 — M.: [Ipoda, 2003 ros.
O.C.T'abpuensn, I'.I'.JIpicoBa, A.I".Breaenckas «Xumus 11 knacc: HacronpHas kaura s yaurenss». Yacte 2 — M.: [Ipoda, 2003 ros.
O.C.T'abpuensh, [1.B.Pemeros, N.I".OctpoymoBa «3amauu mo XuMUH U CIIOCOOBI uX pemeHus» - M.: «Jlpoday», 2004rom.

B.I". lenucoBa «Xumus 11 knacc noypounsie muiansl o yueonuky O.C.I'abpuensna, I'.I".JIpicoBoii» - Boarorpam» Yuurtens 2003ro.
M.A.Ps6osa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 knace», - M.: Dk3amen, 2006r.

9. O.C.I'abpuensn, N.I".octpoym0oB «XUMUYECKUN dKCTIEpUMEHT B mikoJie 11 kimace»; - M.: Ipoda. — 2009 rox.

Oo0pa3oBaresibHbIE CANTBHI
ChemNet: mopran (pyHIaMEHTAILHOTO XMMHUYECKOTO 0OpazoBanus http://www.chemnet.ru
AJIXUMUK: caiir JI.FO. AnuxGeposoii http://www.alhimik.ru
OcCHOBBI XMMHU: 00pa30BaTEIbHBIN CAUT IS IIKOJIBHUKOB U cTyAeHToB hitp://www.hemi.nsu.ru
Xumus B OTKpeiTOM KOJiemke http://www.chemistry.ru
WebElements: oHnaiiH-cipaBOYHUK XUMHUYECKHX diieMeHToB http://webelements.narod.ru
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10.
11.
12.
13.
14.
15.

16.

Bupryansnas xumudeckas mkosa http://maratakm.narod.ru

3anuMarenpHas XUMus: Bce 0 MeTtaiuiax http://all-met.narod.ru

Mup xumum http://chem.km.ru

Koinekuus «EcTecTBeHHOHAaYYHBIC SKCIIEPUMEHTBDy: Xumust http://experiment.edu.ru

XUMHs 1715 BCEX: HILUTIOCTPUPOBAHHBIC MaTepHaIbI 10 00IIeH, OpraHMYecKoi u Heopranudeckoit xumun http://school-sector.relarn.ru/nsm/
OnektpoHHas OubnMMoTeka o xuMuu u Texuukehttp://him.1september.ru

bank mnemarormueckoro ombITa. MeToAMYECKHE Ppa3padOTKM YPOKOB XHMHH COPOCOBCKMX  yuuTeneit.  http://www-windows-

1251.edu.var.ru/russian/pedbank/sor uch/chem/index.html
XI/IMI/I?II KOJIJICKIII/I?[ MaTepI/IaJIOB JUIA y‘II/ITeJISI XUMHUHU: TEMATHYCCKUC IIJIaHBbI, HpOBGpOIIHI)IG pa6OTI>I, MGI[I/Ia-ypOKI/I, MaTepI/Ia.HBI oJIMMIIraad.
http://sysmanova.narod.ru
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