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(0a3oBbIN YPOBEHD)
Cpok peajm3anuu nNporpamMmbl — 2 roaa

CocTaBuUTENb NPOTPAMMEBL:

ComnoBbeBa Onbpra CemeHOBHa,
YUUTETh XUMHUHU U OMOJIOTHH,

NEepBOM KBAUTM(UKAIIMOHHOW KaTeropuu

r. 'ycp-XpycranbHbii,
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IHosicuuTeNLHAA 3aNIUCKA

Pabouas mnporpamma ywyeOHoro mnpeamera «Xumusi» g 10-11 kmaccoB paspaboraHa B
COOTBETCTBUM ¢ TpeboBaHusiMu DenepaabHOr0 TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHJapTa
cpenHero obmiero oOpa3oBaHusi, Ha OCHOBE:

- OCHOBHOM 00pa3oBaresibHOM IIporpamMmsbl cpeaHero odmiero oopazopanus MBOY «COILL No2y;
- yue6Horo mmana MBOY «COILL Ne2y;
- pab6oueii mporpammel  O.C. T'aGpuensna. Xumwus. bazosbrii ypoenb. 10-11 kmaccel. Mocksa,
[Tpoceemenue, 2020.
Jlnst peanuzanuu pabodeid mporpaMMbl Kcnoiib3yercs Y MK:
- O. I'abpuensa Xumus. ba3oseiii yposenb. 10 kitacc, M.: [Ipocsemenue, 2020
- O. I'abpuensu Xumus. bazoBeiii ypoBens. 11 kimace, M.: IIpocBemenue, 2021

Pabouas mporpamma paccuntana Ha 35 y4eOHBIX Henenb B 10 kmacce u 34 ydeOHbIe Heaenu B 11
KJIacCE€ B COOTBETCTBUU C Y4YEOHBIM IUIAHOM U TOJOBBIM KaJleHAApHBIM y4yeOHbIM rpadukom. B
COOTBETCTBUHM C TpeboBaHmsiMu DeaepaqbHOrO0 TOCYyIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa
OCHOBHOT0 00111ero o0pazoBanus U cornacHo yuyeonomy miany MBOY «COILL Ne2y na usyueHue XumMuu
B 10 um 11 xmaccax orBeneno mo 1 yuyeOHOMY yacy B Henento, Bcero 35 yacoB B rog B 10 kimacce u 34
yaca B 11 kiacce.

@DopMBI KOHTPOJISI: YCTHBIC OIPOCHI, TPOBEPOUYHBIC PAOOTHI, TECTOBBIM KOHTPOJIb, MPAKTHICCKHE,
1abopaTopHbIE U KOHTPOJIbHBIE PAOOTHI.

Hesap yueOHOro npeamera

N3yuenne xumMuu B cTapiied mikosjae Ha 0a30BOM ypOBHE HAIMPABICHO Ha JOCTHXKEHHE CIIEIYIOIINX
1eJIeH:

¢ 0CBOCHHME 3HAHUN O XHMMHMYECKOW COCTaBIIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpAa,
BOKHEUIINX XUMUYECKUX IOHATHAX, 3aKOHAX U TCOPUSX;

¢ OBJIAJICHUEC YMCHUSMM I[IPUMCHATH IIOJYUYCHHBIC 3HAHUA JIA 00BACHEHUS pa3H006pa3me
XUMHYECKHUX SIBJICHUN U CBOWCTB BCIICCTB, OLICHKU POJIM XUMUHU B PA3BUTHU COBPCMCHHBIX TEXHOJIOTHH U
IMOJIYYCHHNH HOBBIX MaTCPHAJIOB;

®pPa3sBUTHE TI0O3HABATCIIBHBIX HWHTEPECOB W HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B rnmpomnecce
CaMOCTOATCIIBHOI'O HpI/IO6p€TeHI/I$I XHMHYCCKHX 3HAHHI C HCIOJIb30BaHHUEM Pa3IMYHbIX HCTOYHHUKOB
PIH(I)OpMElI.IPIH, B TOM YHCJIC KOMIIBFOTCPHBIX;

®BOCIIUTAHUE YOESKJIEHHOCTH B TMO3UTUBHOM pOJIM XHMMHUHU B KU3HU COBPEMEHHOIO OOIIECTBA,
HE00X0AMMOCTH XUMHUECKU TPAMOTHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U OKPY’KaIOILIEeH Cpeie;

e IpMMEHEHHe MOJYYeHHBIX 3HAHHMH M yYMeHHM#H Uit 0e30MacHOro MCIOJb30BaHMS BEUIECTB U
MaTepuajgoB B OBITY, CEIbCKOM XO3SHCTBE M Ha IMPOU3BOJACTBE, DPELIEHUS NPAKTHUECKUX 3a7ad B
MIOBCEIHEBHOM JKM3HM, NPENYNPEXKACHUS SBICHUH, HAHOCSIIMX BpEI 3J0pPOBbIO UEIOBEKAa U
OKpY>Karollen cpene.

®opMbI OpraHu3anuu 00y4eHusi: MHIMBUlyalbHas, IapHas, TPyNIOBasl, UHTEPaKTUBHAsI.

OcCHOBHBIE 3a0auu N3y4eHUs XUMUU B IIKOJIE:

v ¢opmuposamv 'y 0Oy4aIOIMXCS yMEHHsS BHUICTh M IOHMMATh I[IEHHOCTH OOpa30BaHUS,
3HAYUMOCTh XMMHYECKOIO 3HAHUA U KaKJOro YeJoBeKa HE3aBUCUMO OT €ro NnpodeccruoHalbHOMI
NESITENIHOCTH;

v (opmuposams TIPENCTABIEHUS O XUMHIECKOM COCTABISIONIEH €CTECTBEHHOHAYYHOW KAPTHHBI
MUPA; YMEHUS 00BACHATh OOBEKTHI U MPOLIECCH OKPYXKArOIEeH 1eHiCTBUTENBHOCTH, UCIIONB3YSI I ATOTO
XUMHYECKHUE 3HAHUS;

v’ osradesams METOIAMH HAYIHOTO TTO3HAHUS JUIsi OOBSCHEHUS] XUMHUUYECKHUX SIBICHUN U CBOWCTB
BEIIECTB, OLEHKM POJM XUMHUM B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTMH M MOJYYEHHU HOBBIX
MaTepUasos;

v gocnumwléams YOSKICHHOCTh B TIO3UTUBHOM POJIM XUMHH B JKH3HH COBPEMEHHOTO OOIIECTBA,
HE00XO0AMMOCTH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U OKpYXKAIoIleH cpejie;

v’ npumensimb TONYYCHHBIC 3HAHUN JUIS OE30ITACHOTO MCIIOIb30BAHHS BEIIECTB M MAaTEPHAJIOB B
OBITY, CEJTbCKOM XO3SHCTBE M Ha IPOM3BOJICTBE, PEIICHHS MPAKTHYECKUX 3a[ay B IOBCEAHEBHOM JKU3HHU,
IPESYIPEXICHUS SIBICHUH, HAHOCAIINX BpPEJl 3I0POBbIO YEJIOBEKA U OKpYIKalOIIeH cpeie;



v pazeusame NMO3HABATENbHBIE HHTEPECH, HHTEIIEKTYAIbHBIE U TBOPUYECKUE CIOCOOHOCTH
ydalmxcsi B MpPOLIECCe U3YyUEHUS UMM XHMHYECKOW HAayKHM M €€ BKJIaJa B COBPEMEHHBIA Hay4yHO-
TEXHUYECKHUI TPOrpecc;

v’ opmuposame  BaKHEWIIME JIOTHYECKUX OIEpaldii MbIIUIeHHs (aHajdu3, CHHTE3,
000011eHne, KOHKpEeTHU3alus, CpaBHEHHE U Jp.) B IMpoliecce MO3HAHUS CHCTEMbl BaKHEHMIINX
MOHSATHI, 3aKOHOB U TEOPUM O COCTABE, CTPOCHUU U CBOMCTBAX XUMHUYECKUX BE€ [ € CTB ;

v oenadeeamv KIHOUEBHIMU KOMIIETEHIUAMU (Yu4eOHO-TI03HABATEIBHBIMH, HH(MOPMAIHOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATHUBHBIMHU ).

v' MeTtoabl 00y4eHus:

v' T10 HCTOYHMKY 3HAHUIA: CIIOBECHBIE, HAMMISAIHBIE, IPAKTHYECKUE,

v' TIo ypoBHIO T03HABATEIBHON aKTMBHOCTH: MTPOOIEMHBIN, YaCTUYHO-IOUCKOBBIN, OOBICHUTEILHO-
WUTIOCTPATUBHBIN;

v Tlo NpHMHLMIY pACYIEHEHUS WIM COEIAMHEHMS 3HAHWI: aHAIMTHYECKMH, CHHTETHYECKUIA,
CpaBHUTEIBHBIN, 00001IarOINi, KTacCU(UKATMOHHBIMN.

v TexHoJioruu o6y4eHHs: MHIUBHyalIbHO-OPMEHTUPOBaHHas, pasHoypoBHeBas, UKT.

O01mas xapakTepucTuKa y4e0HOro npeamMera.

OCHOBHBIMH HpO6HeMaMI/I XUMHHU ABJIFIKOTCA HM3YUYCHHUE COCTaBa W CTPOCHUS BCIICCTB,
3aBHCUMOCTH WX CBOWCTB OT CTPOCHUA, KOHCTPYUPOBAHHWEC BCHICCTB C 3aJaHHBIMHU CBOfICTBB.MI/I,
HCCICOOBAHUC SaKOHOMepHOCTeﬁ XUMHNYCCKHUX npeBpameHI/Iﬁ u HYTeﬁ VIIpaBJICHHUA HMHU B LCJIAX
IMOJIYYCHH BCIICCTB, MAaTCPHUAJIOB, SHCPTHUU.

HOBTOMy B pa60qel71 nporpamMme 1o XuMHUHM HAIlUIK OTPAKCHHUEC OCHOBHBIC COACPIKATCIIbHLIC JIMHHUU:

* «Bewjecmeo» — 3HaHUS O COCTaBE W CTPOCHHUM BEIICCTB, MX BAKHEHIIMX (PU3NICCKUX U
XUMHNYCCKHUX CBOﬁCTBaX, OHOJIOTHNYECKOM HeﬁCTBHH;

o «Xumuueckasn peakuus) — 3HAHUA 00 YCIOBUAX, B KOTOPBIX IIPOABIAIOTCA XHUMHYCCKUC
CBOMCTBA BEIIECTB, CIIOCO0AX YIpPaBIEHUS XUMUUYECKUMU IIPOLECCAMH;

° «Hpumenenue eeuiecme) — 3HaHHUA M OIIBIT HpaKTquCKOﬁ JACATCIIBHOCTH C BCIICCTBAMH,
KOTOpble HauboJiee YacTO YMOTPEOJSIOTCS B TIOBCEAHEBHOM JKM3HMU, UIUPOKO HCIOJB3YIOTCS B
MMPOMBIINIJICHHOCTH, CCJILCKOM XOBHﬁCTBe, Ha TPaHCIIOPTE;

* «/B3biIKk Xumuu) — CHCTEMa BAXXHEHIIMX MOHATHM XMMHM W TEPMHUHOB, B KOTOPBIX OHH
OIIUCBIBAIOTCSA, HOMCHKJIaTypa HCOPraHUYCCKUX U OPraHUYCCKUX BCIICCTB, T. €. UX HaA3BAHUA (B TOM
4lCclie ¥ TPUBHUAJIbHBIE), XUMUYECKUE (OPMYJIIBI U YpaBHEHHUS, a TAaK)Ke IIPaBuJia IepeBoa HHPOPMAIUH C
POAHOTO NI PYCCKOTO A3bIKa HA A3BIK XUMHUU U 06paTHO.

Iliianupyemble pe3yJibTaThl OCBOCHHUS Y4e0OHOI0 NpeaMeTa

10 xaace
[IporpamMma obOecnieunBaeT (GOPMUPOBAHUE ITUYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX
pe3yJIbTaToOB.
JIMYHOCTHBIE:

e TOTOBHOCTBh M CITOCOOHOCTH O0YYaIOMUXCSl K CAMOPA3BUTHIO U CAMOBOCIIMTAHUIO B COOTBETCTBUU
¢ 00I1IeYeIOBeYeCKUMH IIEHHOCTSIMH | UJeallaMi TPakIaHCKOTO OOIIEeCTBa;

e IPUHATHE W peaU3alus IEHHOCTEH 3J0pOBOTO W 0E€30MacHOro o0pas3a XKU3HH, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXOJIOTHYECKOMY
3/10pOBBIO;

e HEMIPUSTHE BPEIHBIX MIPUBBIYCK: KYPEHUS, YIIOTPEOICHUS aJTKOTOJISI, HAPKOTHUKOB.

e YBAKEHHUE K CBOEMY HApPOJy, YyBCTBO OTBETCTBEHHOCTH mepea PoauHoM, ropaocTu 3a CBOM Kpaw,
cBoto Poauny, npoiuioe u HacTosIIee MHOTOHAIIMOHAIBLHOTO Hapoa Poccuu;

e IPUHATHE TYMAHUCTUYECKUX IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE M J00poKenaTesbHOe
OTHOILEHUE K JIPYrOMY YE€JIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

e CIIOCOOHOCTh K COMEpeKUBaHUIO U (OPMUPOBAHME MO3UTHUBHOTO OTHOLICHHS K JIIOASIM, B TOM
YHCIIe K JUIaM ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbsSI M MHBAIHIAM; OEpEKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOUICHHE K (PU3MUYECKOMY M TICHXOJIOTUYECKOMY 3/I0pPOBBIO JPYTUX JIIOJEH, yMEHUE
OKa3bIBATh MEPBYIO MOMOIIIb;



e Pa3BUTHE KOMIIETEHIIMI COTPYJHUYECTBA CO CBEPCTHUKAMH, JETBMH MIIAJIIErO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeNbHON, OOLIECTBEHHO IIOJIE3HOH, y4eOHO-HCCIIEe0BaTEeNLCKOM, MPOEKTHON U
OPYruX BUAAX A€ATEIbHOCTH.

¢ MUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH, 3HAUUMOCTH HAyKH,
TFOTOBHOCTh K HayYHO-TEXHUYECKOMY TBOPYECTBY, BIaJCHHE NOCTOBEPHON MH(pOpMalLUeld 0 mepeoBhIX
JOCTUKEHUSX U OTKPBITHSIX MUPOBOM U OTEYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTb B HAYYHBIX 3HAHUIX
00 ycTpoicTBe MHUpa 1 00I1eCTBa;

e TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCIIE CAaMOOOPa30BaHUIO, HA MPOTSHKECHUU
BCEH KHM3HU; CO3HATENIbHOE OTHOILIEHUE K HEMpPEephIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEUTHOU
poeCCHOHATBLHON 1 00IIECTBEHHOH 1EATEIbHOCTH;

e DKOJIOTHYECKasl KYJbTypa, OEpeKHOE OTHOIIEHUS K POJHON 3emiie, MPUPOAHBIM OoraTcTBam
Poccun n Mupa; noHMMaHue BIMSHUS COLMAIIBHO-DKOHOMUYECKUX MIPOLIECCOB HA COCTOSHUE IIPUPOAHOU
U COLUMAJIBHOM Cpeibl, OTBETCTBEHHOCTb 3a COCTOSIHUE IPUPOJHBIX PECYpCOB; YMEHHUS U HAaBBIKU
Pa3yMHOI'O IIPUPOAOIIOIb30BAHNS, HETEPIIUMOE OTHOLICHHUE K JEHCTBUAM, IPUHOCSIIHUM BpEJ dKOJIOTHH;
MPUOOpPETEHHUE OIBITA FKOJIOrO-HANPaBICHHON eI TEbHOCTH;

e OCO3HAHHBIN BBIOOp Oyaymield mpodeccuu Kak TyTh W CIOco0 peanu3alnud COOCTBEHHBIX
YKU3HEHHBIX IJIaHOB;

e IOTPEOHOCTh TPYAMTHCS, YBAXKECHHE K TPyLy M JIOASM TpPYHAa, TPYIOBBIM JTOCTHIKCHUSIM,
T00POCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHUE K PA3HBIM BHJIaM TPYAOBOI J1eATEIbHOCTH.

MeTanpeaMeTHbIE:

PGFVJIFITI/IBHI)IC YHUBCPCAJIbHBIC qu6HI)I€ IICﬁCTBPI?II

e CAMOCTOSITEIBHO OINPEIETATh 1EJIM, 3aJaBaTh IMAapaMeTpbl M KPUTEPUU, MO KOTOPHIM MOMXKHO
ONPEACINTD, YTO LIEJIb TOCTUTHYTA;

e CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3agaud B 00pa3oBaTEIbHOW JCATEIBHOCTH H
JKN3HCHHBIX CI/ITyaI_II/ISIX;

e BEIOMpATh MyTh JOCTHXKEHUS 1I€TH, TUIAHUPOBATh PEIICHHE MOCTABICHHBIX 3a7a4, ONTHUMH3UPYS
MaTepI/IaJ'II)HI)IG nu HCMaTepI/IaJ'II)HI)IC 3anaTBI;

e OPraHU30BBIBATH YPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHKEHUS TIOCTABICHHOM
[eIu;

e COIOCTABJIATH MOJYYEHHBIN pe3yJbTaT AEATEIBHOCTH C IIOCTAaBICHHON 3apaHee LEIbIO.

[To3HaBaTenbHBIC YVHUBEPCAIbHBIE YICOHBIC ACHCTBUS:

e ICKaTh W HAXOAUTh OOOOIICHHBIE CIOCOOBI peIIeHUs 3a7a4, B TOM 4YHCJE, OCYIIECTBISAThH
pa3BepHYTHIN MHPOPMAIIMOHHBINA MOUCK U CTAaBUTh HA €r0 OCHOBE HOBBIC (Y4eOHBIE U MO3HABATEIHHBIC)
3aa4M;

e KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATh MH(POPMAIIMIO C Pa3HBIX MO3UIMI, paclo3HaBaTh U
(bUKCUpPOBaTh MPOTUBOPEUNS B HHPOPMAIIMOHHBIX HCTOYHUKAX;

e UCIIONB30BAaTh  PA3JIMYHBIE  MOJEIbHO-CXEMAaTUYECKUE  CpEICTBAa s MPECTaBIICHUS
CYIIIECTBEHHBIX CBS3€H W OTHOIIECHWH, a TaKXe NPOTHBOPEYHI, BBISBICHHBIX B WH(OOPMAIMOHHBIX
HCTOYHUKAX;

e HaXOJIUTh U TIPUBOJIUTHh KPUTUUECKUE apPTYMEHTHI B OTHOIICHUH JCHCTBUN U CYKJICHHU JIPYroro;
CIOKOWHO U Pa3yMHO OTHOCUTHCSA K KPUTHUECKHM 3aMEUYaHHSIM B OTHOLIEHHUH COOCTBEHHOTO CYXKICHHSI,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

e BEICTpAaUBaTh WHIUBUAYATbHYIO 0O0pa30BaTeNbHYIO TPACKTOPUIO, YUYHUTHIBAST OTPAHUYEHHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB W PECYpPCHBIC OTPAaHUYCHHS; MEHSTHh M yJIEPKUBATh Pa3HbIC MO3UIMHA B
IMO3HABATEILHON JCATCIHFHOCTH.

KoMMYHUKATHBHBIE YHUBEPCAILHBIE YIeOHbIC ICHCTBHS:

e OCYIIECTBIISATh JEJIIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMHU, TaK M CO B3pPOCIBIMU (Kak
BHYTPH 00pa30BaTeIbHONW OpraHU3allMH, TaK M 3a €€ MpeeiaMH), oa0upaTh MapTHEPOB IS JIEIOBOM
KOMMYHHKAITUU UCXOJIS U3 COOOPaKEHUH pe3yIbTaTUBHOCTH B3aUMOICHCTBUS, @ HE JTMYHBIX CUMIIATHIA,

e [IPH OCYIIECTBJIICHUH TPYIIIOBON pabOTHl OBITh KaK PYKOBOJIUTEIEM, TaK M WICHOM KOMaH[bI B
Pa3HbBIX pOJsiX (TEHEPATOP UAEH, KPUTUK, UCTIOTHUTENb, BBICTYHAIOLIUN, SKCIIEPT U T.11.);

e Pa3BEPHYTO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAaHWEM aJIeKBAaTHBIX
(YCTHBIX U MMCbMEHHBIX) SI3BIKOBBIX CPEJICTB;




IIpenmerHbie:

e PacCKpBIBaTh Ha MpPUMEpPaAX POJIb XUMHUH B ()OPMHUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI MHpa
U B IPAKTHUYECKOH J1eATEIbHOCTH YEJIOBEKa;

e IEMOHCTPUPOBAaTh Ha IPUMEpPAX B3aMMOCBA3b MEXAY XUMHUEH U JPYIrMMH €CTECTBEHHBIMHU
HayKaMu;

e PAcKpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUH XUMHUECKOro ctpoeHust A.M. bytneposa;

e moHUMaTh (uznueckuit cmbicn Ilepuognueckoro 3akona J[.Ml. MenneneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTh CBOWCTB XHWMHYECKHX DJIEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB OT
ANEKTPOHHOTO CTPOEHUS aTOMOB;

e OOBSACHATH MPUYUHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIUX MPEICTABICHUN 00 MX COCTaBe U
CTPOCHUH;

e IPUMEHATh IPaBUJA CUCTEMAaTHMUECKONM MEXAYHAapOAHOH HOMEHKIATypbl Kak CpeicTBa
pa3nuyeHus U NACHTU(UKALIUY BEUIECTB 110 UX COCTABY U CTPOCHUIO;

e COCTABIISITh MOJICKYJISIPHBIE U CTPYKTYPHbIE (POPMYJIBI OpPraHMYECKUX BELIECTB KaK HOCHUTEJEH
nH(pOpMAaLlUM O CTPOCHUU BEIIECTBA, €r0 CBOMCTBAX M TNPUHAAIEKHOCTH K OINpEAENCHHOMY Kiaccy
COCIMHEHHH;

e XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA 10 COCTaBY, CTPOCHUIO M CBOWCTBAM, yCTaHABIMBATh
IIPUYHMHHO-CJIEICTBEHHBIE CBSI3U MEX]y JTaHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;

e IPUBOJUTH MPUMEPHl XUMUUYECKUX PEAKIIM, PACKPBIBAIOIINX XapaKTepHbIE CBOMCTBA TUIIMYHBIX
MPEJCTaBUTENICH KIACCOB OPTaHMYECKMX BEIIECTB C LENbI0 MX MACHTH(GHUKAIUU M 00bACHEHHS 001acTH
MIPUMEHEHUS;

e IPOrHO3UPOBATh BO3MOYKHOCTh MPOTEKAHUS XMMHUYECKHMX DPEAaKIM Ha OCHOBE 3HAHUW O THUIIAX
XUMHYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHOHN ClIOCOOHOCTH;

e YICTIOJIB30BaTh 3HAHUS O COCTAaBE, CTPOCHUM M XUMHUYECKUX CBOWCTBAX BEIIECTB JJIsI OE30MIaCHOTO
MIPUMEHEHHUS B TPAKTUYECKON JEITeIbHOCTH;

e IPUBOJIUTh TIPUMEPHI TMPAKTHYECKOTO HCIOJIB30BAHUS MPOAYKTOB mepepaboTku HehTtH u
IPUPOJHOTO Ta3a, BBICOKOMOJEKYJISIPHBIX COEAMHEHUH (MOJUATUIIEHA, CHHTETHUYECKOro Kaydyka,
alleTaTHOTO BOJIOKHA);

e IIPOBOAMTD OMBITHI IO PACIIO3HABAHUIO OPraHUYECKHUX BEIIECTB: INIMLEPUHA, YKCYCHOM KHUCIIOTHI,
HEMpeIeNbHbBIX )KUPOB, TIIIOKO3bI, Kpaxmalia, 0eJIKOB — B COCTABE MUILEBBIX MPOJYKTOB U KOCMETUYECKUX
CPEICTB;

e BJIQJIETh NpaBWJIaMH U IpuemMamMu Oe3omacHod paboThl € XMMHUYECKMMHU BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHEM;

e YCTAHABIUBAaTh 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peakUuh M CMEIHIEHHS XHUMHUYECKOIo
paBHOBECHsI OT pa3IMYHBIX (DAKTOPOB C IENIBIO OINpPENEeNIEHUs] ONTHUMAIbHBIX YCIOBUH NpPOTEKaHUS
XUMHUYECKHUX IPOIECCOB;

 IPUBOJUTH MPUMEPHI THAPOJIN3A COJIEH B TOBCEAHEBHON KU3HU YEIOBEKa;

e IPUBOJIUTH  NPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuid B MHPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U JKU3HEAEATEILHOCTH OPraHU3MOB;

e IPUBOJUTH TMPUMEPHl XUMHUYECKUX peaKUui, pacKphIBAIOIIMX OOIIME XHUMHUYECKHE CBOICTBa
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

e IPOBOANTH pacyeThl Ha HAXOXKJIEHHE MOJIEKYJISIPHOM (OpMYJbl YIiIeBOJOpOAa MO MPOIyKTam
CTOpaHHUA U IO €ro OTHOCUTENIBHOM INIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIINX B €70 COCTAaB;

e BJIQ/IETh MIpaBMJIaMU 0€30MacHOro o0palleHus ¢ eAKUMU, TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMH,
cpeacTBaMu ObITOBOW XMMUU;

e OCYIIECTBIISAITh MOMCK XMMHMUYECKOH MHGpOpMAlMU IO Ha3BaHUAM, HJEHTHUPUKATOpaM,
CTPYKTYpPHBIM (hOpMYyJIaM BELIECTB;

e KDUTUYECKH OLIEHMBAaTh W HHTEPHPETUPOBATH XUMHUYECKYI0 HMH(OpPMAIMIO, COJAEP)KAIIYIOCS B
COOOIICHUSAX CPEACTB MaccoBoi MHpopMaiuu, pecypcax MHTepHeTa, HayYyHO-TOMYISPHBIX CTaThSIX C
TOYKH 3pEHUS] €CTECTBEHHO-HAyYHOW KOPPEKTHOCTH B LENSAX BBISBICHUS OIIMOOYHBIX CYXACHUH H
(dhopMupoBaHust COOCTBEHHOH MO3UIINY;

e IPEJICTABIATh IYTH pELIEHUS TJI00AJbHBIX NpoOJieM, CTOSIIUX TMepel 4YeI0BEUYeCTBOM:
HKOJIOTUYECKUX, YHEPTETUUECKUX, CHIPHEBBIX, U POJIb XUMHUHU B PEIICHUHU 3TUX MIPOOIEM.

e WITIOCTPUPOBATh HAa MPUMEpPaX CTAHOBJICHHWE U SBOJIIOIMIO OPraHMYECKON XMMHMH KaK HayKu Ha
Pa3IMYHBIX HCTOPUYECKUX FTalax €€ pa3BUTHS;




e UCIIOJIb30BAaTh METOJAbl HAy4YHOTO I[IO3HAHUS TPU BBIOJHEHUH MPOEKTOB M  y4eOHO-
HCCIIEIOBATENILCKHUX 33/a4 [0 U3yYEHHUIO CBOMCTB, CIIOCOOOB MOTYYCHHSI H PACTIO3HABAHMS OPTaHUIECKIX
BELIECTB;

e OOBSCHATH MPHUPOAY U CHOCOOBI OOpa3OBaHWs XUMHUYECKOW CBSI3U: KOBAJCHTHOW (MOJISPHOM,
HEMOJIIPHON ), MIOHHOM, METAILTHYECKON, BOJJOPOJIHOM — C IIeJIbI0 ONpeesieHNs] XUMUYECKOH aKTUBHOCTH
BELIECTB;

e YCTAHABIIMBATh FEHETUYECKYIO CBA3b MEXKIY KJIaCCaMH OPraHMYECKUX BEUIECTB AJI1 000CHOBaHUS
MPUHIUITAATBEHON BO3MOKHOCTH MOJTYyYEHUsI OPTaHUYECKUX COSMHEHUH 3aJaHHOTO COCTaBa U CTPOCHUS;

e YCTAHABIIMBATh B3aUMOCBS3U MEXKIYy (paKkTaMu U TEOpHUEH, IPUUNHON U CJIE/ICTBUEM MPU aHAJIN3e
MPOOJIEMHBIX CUTYyalluii 1 00OCHOBAHUY MPUHUMACMBIX PEIICHUN HA OCHOBE XUMUYECKUX 3HAHU.



Conep:xanue nporpamMmbl

10 xnace

Tema 1. Teopusi cTpoeHUs1 OPTAaHUYECKUX COCIMHEHUIH

IIpenmer opranmdeckord XuMuH. CpaBHEHHE OPraHUYECKUX COCIMHEHUN C HEOPraHUYECKHUMH.
HpI/IpOI[HBIe, HUCKYCCTBCHHBIC U CUHTCTUUCCKHUEC OPraHUYICCKHUEC COCAUHCHMA.

BanentHocTh. XMMHUYECKOE CTPOCHUE KaK MOPAJOK COEAVMHEHHsI aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJIeHTHOCTH. OCHOBHBIE ITOJIOKEHHS TCOpHUU CTPOCHUA OPraHUYCCKHUX COCHHHCHHﬁ. ITonsarue o
TOMOJIOTMM M TIOMOJIOTaX, HU30MEpUM M H30Mepax. XUMHUYEcKHe (GOpMyJbl M MOAEIM MOJIEKYN B
OpPraHUYECKON XUMUHU.

Tema 2. YriieBoaopoabl 1 UX NPUPOAHbIE HCTOYHUKH

[IpenenbHbie yriieBoIOPObl. AJIKaHbI. AJIKAHBI: TOMOJIOTHYECKUN PAJl, U30MEpPHU U HOMEHKJIATypa
ankaHoB. XHMMHUYECKHE CBOWCTBAa allkaHOB (HAa TNpUMepe MeTaHa W 3TaHa): TOpeHHe, 3aMelIeHUE,
pasiiokeHue u aeruapupoBanue. [Ipumenenue aikaHoB Ha OCHOBE CBOMCTB.

HenpenenbHble yrieBogopobl. AJKEHbl. DTUJIIEH, €ro MOJydYeHUEe (IeTHAPUPOBAHHUEM JTaHA U
Jeruaparanyeit staHona). XUMHYECKHE CBOMCTBA dTHIIeHA (0OeCIiBeUrBaHe OPOMHOM BOJIBI I PACTBOPA
NepMaHraHaTa Kamnus), TuapaTtauus, noimumepusanus. [lomudTuiieH, ero CBOWCTBA U NPUMEHEHHE.
[IpuMeneHue >TuIeHa HA OCHOBE CBOMCTB.

Anxaauensl u kayuyku. [lonsTue o0 ankaareHax Kak yrieBoJopOoiax C IBYMs IBOMHBIMU CBS3SIMH.
XuMUYecKue cBolicTBa OyTaauena-1,3 u u3onpena: odecrBeynBaHue OPOMHOM BOJIBI M IIOJTMMEPHU3AIIUS B
Kayuyyku. Pe3uHa.

AJNKUHBI. ATCTHIICH, €r0 TOJY4YCHHE MUPOIM30M METaHa W KapOUIHBIM CIIOcOO0M. XHUMUYECKUE
CBOMCTBa alleTHJIEHA: TOpeHHe, oOeclBeYMBaHUE OPOMHOM BOJBI, NMPUCOCTUHEHHE XJIOPOBOAOPOJA U
ruaparanus. [I[puMeHeHue aneTusieHa Ha OCHOBE CBOMCTB. Peakius monmmepus3anuu BUHUIXJIOPUIA.
[1oAMBUHUIXIJIOPHUA U €r0 IPUMEHEHHE.

ApomaThdecKkue yriieBoJIopojsl, win apeHbl. ben3on. Ilomyuenue OeH305la M3 LMKIOTEKCaHA U
arieTusieHa. XMMUYECKHUE CBOMCTBA O€H30/a: TOpeHHe, TaJoreHUpOoBaHUE, HUTpoBaHue. [IpumeHeHHE
OeH301a HA OCHOBE CBOMCTB.

[IpupoaHsblil ra3 kak TomnBo. IIpernmyiecTBo NpupoIHOro raza nepea JpyruMu BUAAMH TOILIMBA.
CocraB npupoIHOTO Tasa.

Hedts. Coctas u nepepabotka Hedptu. Hegrenpoayktel. beH3uH u nmoHsTHE 00 OKTAHOBOM YHCIIE.

Kamennsl1ii yronis u ero nepepadbortka. KokcoxuMmuueckoe Mpou3BOICTBO U €r0 MPOIYKIIHSL.

KounTtpouabHnas pa6ora Nel mo teme: «YTIeBOIOPOIBI».

Tema 3. Kuciiopoacoaepxxamme opraHudeckue coeIMHEeHUs1

EnuHCTBO XMMHMUYECKOM OpraHuW3aldd JKUBBIX OPraHU3MOB. XHMHYECKHM COCTaB KHUBBIX
OpraHU3MOB.

Cruprel. [lonydenne sTanona OpoXEHUEM TIIIOKO3bI M THUApATaued s>TuieHa. ['mapokcuibHas
rpynna kak QyHkuuoHanbHas. [IpencraBieHne o BOJOPOAHON CBsI3U. XMMHUYECKHE CBOWMCTBA ITAHOJNA:
ropeHue, B3aWMOJICHCTBHE C HATpWeM, OOpa30BaHME NPOCTHIX M CIOXKHBIX 3(PHUPOB, OKHUCICHHE B
anpaerus. [lpuMeHeHne »5STaHONAa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro IMOCHIEACTBUS U
peaypexaCHHE.

[lonsiTHe O MpeaenbHBIX MHOTOATOMHBIX CHUpTax. [ JIMIepuH Kak MpeAcTaBUTEIh MHOTOATOMHBIX
cnupToB. KauecTBeHHast peakiysi HA MHOTOATOMHBIE CTUPTHL. [[puMeHenne riniepurHa.

Kamennblii yroan. @®enon. Kokcoxumuyeckoe MpPOU3BOJCTBO M ero npoaykius. Ilomyuenue
(deHOMa KOKCOBaHMEM KaMeHHOro yris. B3anmHOe BiMsiHME aTOMOB B MoJieKyle (eHoma:
B3aMMOJICHICTBIE C THAPOKCHAOM HaTpusl W a30THOW kucioroil. [lommkonaeHcanusi ¢enoma c
dhopmanpieruioMm B heHoohopmManbaeTuIHyI0 cMoity. [Ipumenenue ¢heHona Ha OCHOBE CBOMCTB.

Aabaernabl. [lonyueHue anbaerugoB OKHCIEHHEM COOTBETCTBYIOIIMX CHUPTOB. XUMUYECKHE
CBOMCTBAa  aJbJECTHJIOB: OKHUCIEHHME B COOTBETCTBYIOIIYIHD KHCIOTY W  BOCCTAHOBJIEHUE B
COOTBETCTBYIOMUHI cupT. [I[puMenenue Gpopmanbaernia u aneTanbIeruaa Ha OCHOBE CBOMCTB.

KapooHoBble kuca0Thl. [lomydeHne kapOOHOBBIX KUCIOT OKHCICHUEM abJCTHIOB. X UMUUYECKHE
CBOMCTBA YKCYCHOW KHCIOTBI: OOIIME CBOWCTBA C HEOPraHMYECKUMHU KHCIOTaMH W pPeaKlus
stepudukanuu. [IpuMeHeHne yKCYCHOM KHCIOTHI Ha OCHOBE CBOMCTB. BwICIINEe >KUpHBIE KHUCIOTHI Ha
[IpUMepe NAIBMUTHHOBOU U CTEapUHOBOM.



Caoxnblie 3¢upbl U xKupbl. [lomydenne cnoxHbix dpupoB peaknuent 3repudukanuu. CioxHbIC
3¢upkI B IpUpoje, ux 3HaueHue. [IpuMeneHne cioXHbIX 3(HUPOB HA OCHOBE CBOWCTB.

Kuper kak cioxHbIE S(QUPH. XWMHUYECKHE CBOMCTBA KHUPOB: THUIPOJIW3 (OMBUICHHE) H
TUIPUPOBAaHUE )KUJKUX KUPOB. [IpMeHeHne KUpOB HA OCHOBE CBOMCTB.

YrieBoabl. YIiieBoAbl, UX KIacCH(pUKAIUsA: MOHOCAaXapu bl (TJII0K03a), Tucaxapuibl (caxaposa) u
noJincaxapusl (Kpaxmai U HeJUIi0J103a). 3HaYEeHUE YIIIEBOI0B B )KUBOU MIPUPOJE U B )KU3HU YEIOBEKA.

['mroko3a - BEmIECTBO € JBOMCTBEHHOW (YHKIMEW - aJIbJACTHUIAOCIHPT. XUMHYECKHUE CBOWCTBA
TJIIOKO3bI: OKUCIIEHUE B TIIIOKOHOBYIO KHUCIIOTY, BOCCTAHOBJICHUE B COPOUT, OposkeHHEe (MOJIOYHOKHCIIOE U
cnuproBoe). [IpuMeHenue riroKko3b Ha OCHOBE CBOMCTB.

JMucaxapuabl ¥ mnosaucaxapuabl. [loHsATHE 0 peakuusx NOJIMKOHJEHCAllMM W THUJPOJM3a Ha
IpuMepe B3aUMOIIPEBPAICHHI: TIII0K03a TOJIHCcaxapu/.

HemoncTpauuu. OxucineHue crnupra B aibaerui. KauecTBeHHas peakuuss Ha MHOTIOAQTOMHBIE
cnupthl. Komnekius «KaMeHHBIH yrojib U MPOAYKTHI €ro nepepaboTkuy». PactBopumocTts eHosa B Boae
npu OOBIYHOM Temmeparype W npu HarpeBaHuu. KadecTBeHHble peakuuu Ha ¢eHon. Peaxus
«cepeOpsHOro 3epkaiia» ajbJAEeTUAOB U TIIOKO3bl. OKHCIEHHE albJeru0B U TIIIOKO3bl B KHCIOTHI C
nomotpto ruapokcuaa meau (II). ITomydeHne yKCyCHO-3THIIOBOTO M YKCYCHO-M30aMHIIOBOTO 3(HpOB.
Komnnekuus spupnbix macen. KauecTBeHHas peakius Ha Kpaxmal.

Tema 4. AzoTcoaep:kaiye OpraHudecKue coeJuHeHn sl

Amunbl. [Tonstue 06 amunax. [lonydueHne apoMaTi4eckoro aMHHa - aHWJIMHA - U3 HUTPOOEH30J1a.
AHMJIMH KaK OpraHM4ecKoe OCHOBaHMeE. B3anMHOe BiMsHUE aTOMOB B MOJIEKYJIe aHWJIMHA: ocialieHue
OCHOBHBIX CBOWMCTB M B3aMMO/ICHCTBHE ¢ OpOMHOI Bos10M. [IpuMeHeHre aHUIMHA HAa OCHOBE CBOMCTB.

AMHMHOKHCI0TBI. [lonydeHne amMMHOKUCIOT W3 KapOOHOBBIX KHCIOT M THMJIPOJIN30M OEJKOB.
XUMHUECKUE CBOMCTBA aMHHOKHUCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COCTMHEHUI: B3aUMOICHCTBHE CO
1ieJ0YaMy, KUCJIOTaMH W JApYyr C Jpyrom (peakuus moJiMkoHaeHcauuu). IlenTupHast cBsi3b |
nonunenTtuasl. [IpuMeHeHne aMMHOKHCIOT HAa OCHOBE CBOMCTB.

Beaxu. [Tonydyenne 6enkoB peakinuel MOJMKOHIEHCAIMM aMUHOKUCIIOT. [lepBuuHas, BropuuHas u
TpeTUYHasi CTPYKTYphl OenkoB. XMMHYECKHE CBOMCTBAa OEJIKOB: TOpEHHUE, JAEHaTypauus, THAPOJIU3 U
L[BETHBIE peakiy. buoxummuueckue GyHKIIMHU OETKOB.

I'eneTndeckas CBA3b MEXKIy KJIIACCAMHU OPTAHMYECKUX COCTUHEHUN.

HyxJiemHoBbIe KMCI0TBHI. CHUHTE3 HYKJIEHHOBBIX KUCIIOT B KJIETKE U3 HYKJIeoTuA0B. OOImuil miaxn
ctpoenust Hykieoruaa. CpaBuenne crpoenus u pynkiuit PHK u JIHK. Ponb HykIenHOBBIX KHCIIOT B
XpaHEHUH U Nepeade Hacae cTBeHHON nHdopmarun. [ToHsTHe 0 OMOTEXHOIOTUU U TEHHOW MH)KEHEPUH.

JemoHcTpanuu. B3zanmoneiicTBue aMMuaka U aHWJIMHA C COJSIHOW KUCIOTOM. Peakuus aHuinuHa ¢
OpoMHOI BOJOM. JloKa3aTenbCTBO HadMuUsl (PYHKIMOHAJIBHBIX TPYNI B pacTBOpaXx aMHUHOKUCIOT.
PactBopenne u ocaxnaenue OenkoB. L[BeTHble peakunu OEIKOB: KCAaHTONPOTEUMHOBass U OWypeToBasl.
I'openne ntuusero nepa u mepcerssHoll HUTH. Mogens Monekynsl JIHK. Ilepexonsl: sTaHON — 3THIIEH
STWIECHIVIMKOIb ATHIIeHTUKoIAT Meau (II); sTaHon, sTananb, 3TaHOBAs KUCIIOTA.

IIpakTnyeckas padora Nel no teme: «HTH(UKALMSA OPraHUYECKUX COSTUHEHUI
KonTpoabnas padora Ne2 mo teme: «Kucimopomo- W a3oTo- COAEpKAIIME OPraHUYECKHE
COCIIMHEHUS.

Tema 5. Xumus u :Ku3Hb

buotexnonorus. Ilepuonsr pa3zsutusa. Tpu HampaBiieHuss OMOTEXHOJIOTWU: T€HHas HH)KEHEpHs,
KJICTOYHAsl MH)KeHepusi, Onosnornyeckas nmxenepus. [ MO u TpaHcreHHasi IPOIYyKIUs, KIOHUPOBAaHUE.

Knaccudpukanus mnomumepoB. MckycctBennble monumepbl. [lomydueHne  MCKYCCTBEHHBIX
MOJIUMEPOB, KaK MPOAYKTOB XUMHUECKOW MOAM(PHUKAIMKA TMPUPOJHOTO MOJMMEPHOTO  CHIPHS.
HckyccTBeHHBIE BOJIOKHA (alleTaTHBIN MIENK, BUCKO3a), UX CBOMCTBA U PUMEHEHHE.

Cunrernueckue noaumepsl. [lomyueHne CHHTETUUECKHX MTOJIMMEPOB PEAKIMSIMU TOJUMEPU3ALNN
n rnoinukoHaeHcanuu. CTpyKTypa IIOJIMMEpOB: JIMHEHWHAs, PpAa3BETBICHHAA W INPOCTPAHCTBEHHAS.
[IpencraBuTeNn CHHTETUYECKUX IIACTMACC: TIOJUATHIIEH HU3KOT'O U BBICOKOIO JJaBJICHHUS, TOJIUIIPOIIUIIEH
Y NOJUBUHUIXI0pUA. CHHTETHYECKHE BOJIOKHA: JIaBCaH, HUTPOH U KaIlPOH.

IIpakTyeckas padora Ne2 nmo teme: «PacrozHaBaHue IIaCTMAcC U BOJIOKOH».

O06o00menne u cucremMaTusaums 3HaHuii 3a kypc 10 kiacca.



I[Inanupyemble pe3yabTaThl 0CBOEHHUS Y4eOHOI0 MpeAMeTa

11 xaace
[IporpamMmma obOecrnieunBaeT (QOPMUPOBAHUE ITUYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX
pe3yJIbTaTOB.
JIMYHOCTHBIE:

e TOTOBHOCTb U CIIOCOOHOCTh O0YYaIOUIMXCA K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO B COOTBETCTBUU
C 001I1eUeIOBEYeCKUMH IIEHHOCTSIMH H HealaMi TPakJaHCKOTO OOIIECTBa;

e IPUHATHE U pealn3alus LEHHOCTeW 370poBoro M Oe3omacHoro obpasza >KU3HH, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DU3MYECKOMY U TICHXOJIOTUYECKOMY
3JI0POBBIO;

e HENPUSTHE BPEIHBIX MIPUBBIYECK: KYPEHHUS, YIIOTPEOICHHSI aJIKOTOJIsl, HAPKOTHKOB.

* YBAXKECHUE K CBOEMY HApPOAY, YyBCTBO OTBETCTBEHHOCTH nepea PoauHoOM, ropaocTu 3a CBOM Kpawu,
cBoto Ponuny, mporuioe v HacTosiIiee MHOTOHAalMOHAIbHOTO Hapoa Poccuu;

e IPUHITHE TYMAHUCTUYECKUX I[EHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE W J00pOKeIaTeIbHOE
OTHOIICHUE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

e CIIOCOOHOCTh K COTICPEKHBAHUIO U (OPMUPOBAHME MO3UTHUBHOTO OTHOIICHHS K JIFOASIM, B TOM
YHClie K JUIaM ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSMU 3/I0pPOBbs U MHBAIHIaM; OepeKHOE, OTBETCTBEHHOE U
KOMITETCHTHOE OTHONICHHE K (PM3MYECKOMY M TICHXOJIOTHYECKOMY 3J0POBBIO APYTUX JIFOACH, YMCHHE
OKa3bIBaTh MEPBYIO MTOMOIIIb;

e Pa3BUTHE KOMIICTCHIIMA COTPYJHUYECTBA CO CBEPCTHHKAMH, JACTHBMH MIIAJIIETO BO3pPACTa,
B3pOCJIBIMH B 00pa30oBaTeNIbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-UCCIIEeN0BATENbCKOM, MPOSKTHON U
JIPYTHUX BUAAX JCSITCIHLHOCTH.

e MUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTH HAYKH,
TOTOBHOCTh K HaYYHO-TEXHUYECKOMY TBOPYECTBY, BIIQJICHHUE TOCTOBEPHON WMH(pOpManueld 0 mepeaoBhIX
JOCTUKEHHSIX U OTKPBITHSIX MUPOBOM M OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX
00 ycTpoiicTBe MHpa 1 00IIEeCTBa;

e TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha MPOTIKEHUU
BCel KHM3HHU; CO3HATEILHOEC OTHOIIECHUE K HEMPEPHIBHOMY OOpa30BaHUIO KAaK YCJIOBHIO YCIENTHOU
npodeccnoHanbHOM U 0OIIECTBEHHON AEITENbHOCTH;

e DKOJIOTHYECKAsT KYJbTypa, OCpeKHOE OTHOIICHUS K POJHON 3emile, MPHUPOJHBIM OOraTcTBam
Poccun u Mupa; moHuMaHue BIUSHUS COIMATbHO-9KOHOMUYECKHX MPOIIECCOB HA COCTOSIHUE MTPUPOIHOM
U COIMAILHOW Cpejbl, OTBETCTBEHHOCTh 3a COCTOSHHE MPHUPOJHBIX PECYpPCOB; YMEHHUS M HaBBIKH
Pa3yMHOT0 MPUPOJIOTOIH30BAHUS, HETEPIIMMOE OTHOIICHHE K JIEUCTBUSAM, MPUHOCSIIUM BpPE]] SKOJIOTHH;
MPUOOPETEHHUE OIBITA YKOJIOTO-HAPABICHHON JCSITEIILHOCTH;

e OCO3HAHHBIN BBIOOp Oyaymield mpodeccuu Kak TyTh W CHOco0 peamu3aludd COOCTBEHHBIX
KU3HECHHBIX TUIAHOB;

e IOTPEOHOCTh TPYAUTHCA, YBAXKEHHE K TPYAYy U JIOASIM TPyJda, TPYIOBBIM JIOCTHIKEHUSM,
T0OPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIICHHE K Pa3HBIM BHJIaM TPYIOBOH JIEATEITHBHOCTH.

MeTanpeamMeTHblie:

PerynsaTuBHbIC YHUBEpCaIbHbIC YUCOHbIE ICHCTBUS:

e CAMOCTOSITEJIBHO OMPENENsATh IeNH, 3aJaBaTh MapamMeTpbl W KPUTEPUHU, MO KOTOPHIM MOXKHO
OMPENIEAUTh, UTO 1IEJIb TIOCTUTHYTA;

e CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 3agaydl B 0OOpa30BaTENbHOW JEATEIBHOCTH W
KU3HEHHBIX CUTYalUsIX;

e BEIOMPATh MYTh JOCTKECHUSI 1€, TJIAHUPOBATh PEIICHNUE TMOCTABICHHBIX 3a/1ad, ONTUMHU3HPYS
MarepuaibHble U HEMaTepuaIbHbIE 3aTPaThl;

e OPraHu30BBIBaThH d(PPEKTUBHBINA TTOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHXKEHUSI TTIOCTaBICHHOM
LETH;

e CONOCTABJISAITh MOJYYEHHBIN PE3YJIBTAT AEATEIBHOCTH C IIOCTABIEHHOM 3apaHee 1EINbIO.

Ilo3HaBaTeIbHBIC YHUBEPCAIHLHBIE V‘I66HI>IG JICHCTBHS.




e ICKaTh W HAXOAUTh OOOOIICHHBIC CIOCOOBI pEIIeHUs 3a7a4y, B TOM YHCJE, OCYIIECTBIISTH
pa3BepHYTHIM NH(GOPMAIIMOHHBIN MMOMCK U CTAaBUTh HAa €r0 OCHOBE HOBBIC (Y4E€OHBIC U NO3HABATEIBHBIC)
3aJ1a4u;

e KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh MHPOPMALIMIO C Pa3HBIX MO3MILIMH, paclo3HaBaTh U
(bUKCUpPOBaTh MPOTUBOPEUNS B HHGOPMAIIMOHHBIX HCTOYHUKAX;

e MCIIOJIB30BAaTh paSJII/I‘-IHLIC MOJICJIIBHO-CXCMATHUYCCKHC Cpel[CTBa JUUIA HpCI[CTaBJICHI/Iﬂ
CYIIIECTBCHHBIX CBS3€H W OTHOIICHUH, a TaKXEe NPOTHBOPEYHH, BBISBICHHBIX B HH()OPMAIMOHHBIX
UCTOYHUKAX;

e HaXOJUTh U TIPUBOJIUTHh KPUTUUECKHE aPTYMEHTHI B OTHOIICHUH JEHCTBUN U CYXACHHUH JIPyroro;
CHOKOI>'IHO 158 pa3YMHO OTHOCUTBLCA K KpI/ITI/I‘-IeCKI/IM 3aMCUYaHUSIM B OTHOIICHUU COGCTBGHHOFO Cy)KI[eHI/ISI,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

e BBICTPAaWBaTh HMHIMBUAYAIBbHYIO 00pa30BATENbHYIO TPACKTOPHUIO, YUYHMTHIBAs OTPAaHUYEHUS CO
CTOPOHBI JIPYTUX YYAaCTHUKOB W PECYpPCHBIC OTPaHUYCHMS; MCHSATHh M yJEPKHBATh Pa3HbIC MO3UIHHA B
MO3HaBaTEeIbHOM JCATCIbHOCTH.

KoMMyHHKATHBHBIC YHUBEPCAIbHbBIC YICOHBIC JICHCTBUS:

e OCYIIECTBIISITH JICIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAaMH, TaK M CO B3pOCJBIMH (Kak
BHYTpH 00pa3zoBaTeIbHON OpraHM3allMy, TaK M 3a ee MpeesaMu), MoJ0HpaTh MapTHEPOB IS AEIOBOM
KOMMYHHKAIIUU UCXOJIA U3 COOOpaKEHUI pe3ybTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATUH;

e TIpY OCYIIECTBJIICHUHU TPYIMIIOBOKH pabOTHI OBITh KaK PYKOBOIHMTEIEM, TaK M WICHOM KOMAaHIBI B
pa3HbIX poJsX (TeHeparop uaei, KpUTUK, UCIIOTTHUTENb, BRICTYIAIOIINMA, SKCIIEPT U T.11.);

e Pa3BEpPHYTO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAaHUEM aJEKBATHBIX
(YCTHBIX ¥ MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

IIpenmeTHbIE:

e PAcKpBIBaTh HA MPUMEPaxX POJb XUMUU B (OPMHUPOBAHUU COBPEMCHHON HAYYHOW KapTHHBI MHpA
U B MIPAKTUUYECKOW JEATEIbHOCTH YETIOBEKA;

e IEMOHCTPUPOBATh Ha MpPUMEpPaX B3aUMOCBA3b MEXIY XHMHEH W JPYTHUMH €CTECTBEHHBIMU
HayKaMu;

e pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XUMHUecKkoro ctpoeHust A.M. bytieposa;

e moHNMaTh (usznueckuit cmbica [lepuogmueckoro 3akona J[.MI. MeHneneeBa m Ha €ro OCHOBE
OOBSACHITh 3aBUCUMOCTh CBOMCTB XHUMHYECKHUX DJJEMEHTOB U OOpPa30BaHHBIX WMH BEIHIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;

e OOBSICHATH IPUYUHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIMX MPECTaBIEHUN 00 WX COCTaBe U
CTPOEHUHU;

e IPUMEHATHh TpPaBUJIa CHCTEMATHYECKOM MEXIYHApOJHOM HOMEHKJIATYphl KaK CpeICTBa
pa3nuyYeHus U UACHTU(UKAIIMY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

e COCTABJISATh MOJIEKYJSIPHBICE U CTPYKTYPHBIC (POPMYJIBI OPTAaHMYECKUX BEIIECTB KaK HOCHUTENEH
nH(pOpPMALUM O CTPOCHUU BEIECTBA, €T0 CBOWCTBAX WM MPUHAAICKHOCTH K ONPEACIEHHOMY KJaccy
COEeIMHEHN;

e XapaKTEpPU30BaTh OPraHUYECKHE BEUIECTBA MO COCTaBYy, CTPOCHUIO M CBOICTBaM, yCTaHaBIMBATh
MPUINHHO-CIIEACTBEHHBIE CBS3H MEXK]y TaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

e IPUBOJUTH MPUMEPHI XUMUYECKUX PEAKLUN, PACKPHIBAIOIIUX XapAaKTEPHbIE CBOMCTBA TUITMYHBIX
MIPEACTABUTENCH KJIACCOB OPTraHUYECKUX BEIIECTB C LETbI0 MX MICHTU(DHUKAIUUA U OOBSICHEHUST 00J1acTH
MIPUMEHEHUS;

e IPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMHUYECKHX PEaKIMi Ha OCHOBE 3HAHUW O THIIAX
XUMHYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKIMOHHON CIIOCOOHOCTH;

e HCIIOJIH30BaTh 3HAHMS O COCTAaBE, CTPOCHUHM W XUMHYECKUX CBOMCTBAX BEIIECTB ISl O€30MTaCHOTO
MIPUMEHEHHUSI B IPAKTUYECKOU 1eATeIbHOCTH;

e IPUBOJUTH TPUMEPHI TPAKTUYECKOTO HKCIOJIB30BAHHUS TMPOAYKTOB TEepepadOTKu HEPpTH W
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYJSPHBIX COCAUHEHUN (MOJMATHICHA, CHHTETHYECKOTO Kayuyka,
aIeTaTHOTO BOJIOKHA);

e [IPOBOJIUTH ONBITHI IO PACIIO3HABAHUIO OPTraHUYECKUX BEIIECTB: TIUMLEPUHA, YKCYCHOM KHUCIOTHI,
HETIPeCIIbHBIX KUPOB, TIIFOKO3BI, KpaxMasa, OEJTKOB — B COCTaBE MHUIIEBBIX MPOAYKTOB M KOCMETHYECKHUX
CPEJICTB;
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e BIAJCTh NpPaBUIAMU M MpUeMaMH Oe30macHOW paboThl C XMMHUYECKMMM BEIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;

e YCTAaHABIUBATh 3aBUCUMOCTb CKOPOCTHM XHMMYECKONH pEaKIMM M CMELICHHUS XHMHUYECKOTO
paBHOBECHsSI OT pa3IM4YHBIX (DAKTOPOB C IENBIO OINpPENEeNICHUs ONTHMAJIbHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKHX IPOLIECCOB;

e IPUBOJUTH MPUMEPHI THAPOJIN3A COJIEH B TIOBCEIHEBHOM )KM3HU YEJIOBEKA;

e IPUBOJUTh  IPHUMEPbl  OKUCIUTEIBHO-BOCCTAHOBHUTENbHBIX  peakuuii B Ipupoze,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIAEATEIBHOCTH OPraHU3MOB;

e IPUBOJIUTh TNPUMEPbl XUMHUYECKUX PEAKIMHA, pacKpbIBAlOIIUMX OOLIMEe XMMUYECKHE CBONCTBA
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

e IPOBOJUTH PACYEThl Ha HAXOXKJEHHE MOJEKYJIAPHOU (OopMysbl YIIeBOJIOpOJAa IO MPOAYKTaM
CrOpaHHUA U IO €r0 OTHOCUTENIBHOM IIIOTHOCTH U MAaCCOBBIM J0JISIM 3JIEMEHTOB, BXOJALIUX B €r0 COCTaB;

e BJIAJICTh NTpaBUJIaMH 0€30M1acHOr0 OOpAILEHUs C €IKMMHU, TOPIOYMMH U TOKCUYHBIMH BELLIECTBAMH,
cpencTBamMu OBITOBOM XMMHM;

e OCYLIECTBIATh IOUCK XHUMHUYECKOM uWHGpoOpMalMM 1O Ha3BaHUAM, HUAECHTU(PHUKATOPAM,
CTPYKTYpPHBIM (hOpMYyJIaM BEIIECTB;

e KDUTUYECKH OLICHMBATh M HHTEPIPETHPOBATH XMMUYECKYI0 HH(POpPMAIMIO, COJEpKallylocs B
COOOMICHUSAX CPEACTB MaccoBoi mH(popMamu, pecypcax MHTepHeTa, HayYHO-TIOMYJISPHBIX CTaThSIX C
TOYKH 3PEHUsS] €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B LEISAX BBIABICHUS OIIMOOYHBIX CYXACHUHA U
(dbopmupoBaHUs COOCTBEHHON NO3HIINY;

e IPEACTABIATh IYTH PpELICHUs IJI00aJdbHBIX MpoOJieM, CTOSAMIMX Mepes 4YeIOBEYECTBOM:
9KOJIOTMUYECKUX, SHEPreTUUYECKUX, ChIPHEBBIX, U POJIb XUMUHU B PELICHUH 3TUX MIPOOJIEM.

e WUITIOCTPUPOBATh HA IPUMEpax CTAHOBJICHHE U HBOJIOLUI0 OPTaHUYECKOM XMMHUHM KaK HayKHd Ha
Pa3IMYHbIX HCTOPUUECKUX FTalax €€ pa3BUTHUS;

e UCIIOJIb30BAaTh METOABl HAYYHOTO IIO3HAHUSA IMPU BBIIOJHEHUHM MPOEKTOB M Yy4eOHO-
HCCIIEIOBATENbCKUX 3a/1a4 10 U3yYEHHUIO CBOMCTB, CIIOCOOOB MOIYYEHHSI U pacliO3HABaHMsI OPraHUYeCKUX
BELIECTB;

e OOBSACHATH MPHUPOAY U CHOCOOBI OOpa30BaHMS XUMHUYECKOW CBSI3U: KOBAJEHTHOW (ITOJIAPHOM,
HEMNOJIIPHON ), NOHHOM, METAJNINYECKON, BOJOPOJIHON — C LEJIBIO ONPEIEIICHNS XUMUYECKON aKTUBHOCTH
BELIECTB;

e YCTaHABIUBATh T€HETUYECKYIO CBSA3b MEKIY KJIACCAMU OPraHUYECKUX BEIIECTB J11 00OCHOBAHMS
MPUHLIMITHATIEHOW BO3MOKHOCTH MOJIYYEHHs] OPraHUYECKUX COETMHEHUH 3a/1aHHOTO COCTaBa U CTPOCHUS;

e YCTaHABIMBATh B3aUMOCBS3HM MEXIY (PakTaMu U Teopuell, MPUUNHON U CIIEACTBUEM IIPU aHAIM3E
MPOOJIEMHBIX CUTYalluii 1 00OCHOBAaHUM MPUHUMAEMbIX PEIICHUN HA OCHOBE XUMUYECKUX 3HAHUH.
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Conep:xanue nporpamMmbl

11 xnace

Tema 1. CTpoeHue BelecTBa

OcHOBHbBIE CBeJIEHUS O CTPOCHHHM aToma. Sipo: MPOTOHBI M HEHUTPOHBL. M30TONBL. DIEKTPOHBI.
DnekTpoHHas 0007104YKa. DHEepreTHdeckuil ypoBeHb. OCOOEHHOCTH CTPOCHHUS SJEKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB 4-T0 W 5-r0 MepuoaoB mnepuoanueckoir cucreMbl J[. 1. MenneneeBa (mepexoaHbIx
aneMeHTOB). lloHsTHE 00 oOpOHWTANIX. S-HM p-opOUTanNU. DIEKTPOHHbIE KOH(PUTypalMu aTOMOB
XUMHUYECKUX 3JIEMEHTOB.

[Tepuonuueckuii 3akon J[.M.MenneneeBa. OtkpsitTe . M. MeHnaeneeBbIM MNEPUOAHUYECKOTO
3aKOHa.

[lepuoanueckas cucreMa xumuueckux snementoB J1. M. Menpeneesa - rpaduueckoe oToOpaxeHue
MEePUOANYECKOr0 3aKoHa. DPU3MUECKUI CMBICI MOPSAKOBOTO HOMEpa dJEMEHTa, HOMepa Iepuoaa u
HOMepa rpynmnbl. BajneHTHble 351eKTpoHbI. [IpUuuHBl M3MEHEHHsSI CBOWCTB AJJIEMEHTOB B IEpPHOJAX U
rpynnax (rnaBHeIX mnoarpymnmnax). [lomoxenue Bojopoja B NEPUOAMYECKON cHucTeMe. 3HadeHHE
MEePUONYECKOr0 3aKOHA M MEePHUOJUYECKON CUCTeMbl XuMudeckux anemeHToB J[. M. MengeneeBa ans
Pa3BUTHUS HAYKU U TOHUMAHUSI XUMUYECKON KapTUHBI MUPA.

WNonnass xumuueckas cBsi3b. Kartuonsl u anuwonbsl. Kraccuduxamus wuonoB. HoHHbIE
KpUcTaJuTnueckue pemerku. CBONCTBA BEIIECTB C 3TUM THUIIOM KPUCTAJUTMUECKUX PEIIETOK.

KoBaneHnTtHass Xumuueckas CBsI3b. OJIEKTPOOTPUIATENBHOCTh. [lonmspHas w©  HemosdspHas
KOBaJICHTHBIE CBS3U. Jumosb. [1oJsSpHOCTH CBSA3M U MOJSAPHOCTH MOJICKYJbl. OOMEHHBIH M JOHOPHO-
aKLENTOPHBI  MEXaHU3Mbl O0pa30BaHMS KOBAJIEHTHOW CBsI3U. MoOJEKylnsapHble U aTOMHbIE
KpUcTaJUTM4YecKue pemeTki. CBONCTBA BEIIECTB C STUMU TUIIAMH KPUCTATMYECKUX PEIIETOK.

Mertannndeckass XuMu4eckasi cBa3b. OCOOCHHOCTH CTPOEHHS aTOMOB METaJIOB. MeTrayuinyeckas
XUMHUYECKas CBSI3b W METAJUIMYECKas KpuUCTaJUIMdeckas pemierka. CBOMCTBA BEIIECTB C 3TUM THUIIOM
CBSI3H.

Bonoponnas xumudeckasi CBs3b. MeXMOJIEKYsIpHAss M BHYTPUMOJICKYJISIPHAsT BOJOPOIHAS CBS3b.
3HaueHue BOJIOPOJAHON CBSI3U JUIS OpTraHU3aIUU CTPYKTYpP OHOMOINMEPOB.

Hucnepcusie cuctemsl. [lonsitue o mucnepcHbix cucremax. JucnepcHas ¢daza um AUCTIEpPCUOHHAS
cpena. Kmaccuduxamus AUCTIEpCHBIX CHUCTEM B 3aBUCHMOCTH OT arperatHoro COCTOSIHHS JAMCIIEPCHOMN
cpenbl M AUCHEPCHOHHOM (pa3pl. ['pyOomucriepcHbIE CHUCTEMBI: SMYJIbCHUU, CYCIEH3UH, a’pPO30JIu.
ToHKOAMCTIEPCHBIE CUCTEMBI: TE€IU U 30J1H.

Knaccudpukanmss momumepoB.  HckycctBeHHble  monmuMepbl.  [lonmydeHne  MCKYCCTBEHHBIX
MOJINMEPOB, KaK TMPOAYKTOB XUMHUYECKOW MOIU(MUKAIMHA TPHUPOJHOTO TMOJMMEPHOTO  CHIPbS.
HckyccTBeHHBIE BOJIOKHA (all€TaTHBIN HICNK, BUCKO3a), UX CBOICTBA U IPUMEHEHHUE.

Cunrernueckue nonumepsl. [loaydyeHre CHHTETUUECKUX MOJIUMEPOB PEAKIUAMHU MOJIUMEPU3ALIUU U
nonukoHAeHcauu. CTpyKTypa TIOJMMEpOB: JIMHEWHAs, Pa3BETBICHHAs W TMPOCTPAHCTBEHHAS.
[IpeacraBuTen CHUHTETUYECKUX TIACTMACC: MOJIUATUIIEH HU3KOTO M BBICOKOTO JIaBJICHHUSI, OJUITPOIIUIIEH
1 oyMBUHWIXIIOpU . CHHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH M KAIIPOH.

Tema 2. XumMnyeckue peakuuu

Peaknun, waymume Oe3 U3MEHEHMs COCTaBa BelIecTBA. AJUIOTPONMS U aJUIOTPOIIHBIE
BHIOM3MeHeHUs. [[pudnHbl amoTponuu Ha nmpuMepe MoAuUKaAIMi KUCIopoa, yriaepoaa u ¢gocdopa.
O30H, ero 6uosoruyeckas poib. Vi3omepsl U H30Mepusi.

Peakuuu, wunaymme ¢ HW3MEHEHHWEM COCTaBa BellecTBa. Peakiuu coeluHEeHUus, pas3iokKeHHs,
3aMelleHuss 1 0OMeHa B HEOPTaHUYeCKOM M OpraHu4ecKoi XMMHHU. Peakumu 3K30- U 3HI0TEPMUYECKHE.
TennoBoit 3¢ (deKkT XUMHUEeCKOll peakuuu M TEPMOXUMHUYECKHE ypaBHEHHUs. Peakiuu ropeHus, Kak
YaCTHBIN ciryJai 9K30TEPMHUUECKHUX
peaKuuid.

Ckopocth xumudeckod peakunu. CKOpOCTh XUMHYECKOH peakluu. 3aBHCHUMOCTb CKOPOCTH
XMMHMYECKON PEaKUUU OT MPUPOJBl PEarnpyroIlHUX BEIIECTB, KOHICHTPALUH, TEMIIEPATypsl, IUIOMAAN
IIOBEPXHOCTU COIIPUKOCHOBEHUS M KaTanuszaropa. Peakiuu romo- u rereporenssle. Ilonstue o katanuse
U KaTanu3aTopax. GepMeHTHI Kak OMOJIOTHYECKUE KaTaau3aTopbl, 0COOEHHOCTH X ()YHKIIMOHUPOBAHMUSL.

OOpatuMocTh XUMHUYECKHX peakiuii. HeoOpaTtumble M oOpaTUMble XMMHYECKHE PEaKIHH.
CocTosiHME XMMHMUYECKOTO paBHOBECHS Al OOpaTHMBIX XMMHYECKMX peakuuid. CrocoObl CMeLeHHs
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XMMHUYECKOI0 paBHOBECHUS Ha MpUMEpe CHUHTE3a aMMHaka. [IoHsATHE 00 OCHOBHBIX Hay4HBIX HMPUHIMIAX
IIPOU3BOJCTBA HA IIPUMEPE CUHTE3a aMMHUAKA WIA CEPHOM KUCIIOTBHI.

OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE  peakiuu. CTeneHb okuciacHus. OIpenencHue CTENneHu
OKHCIeHus 1o ¢opmyne coeauHeHus. lloHATHE 00 OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIUSX.
OxucieHre 1 BOCCTAHOBJIICHUE, OKUCIIUTEb U BOCCTAHOBUTEb.

I'uaponn3 opraHMyYecKUX M HEOpraHWdeckux coeauHeHuil. HeoOparumerii ruaponan3. OOpaTumslii
TUAPOIN3 coslel. ['Maponu3 OpraHMYecKUX COCOUHEHMM M €ro NPaKTUYECKOe 3HAYEHUE IS MOJIyYeHUs
TUAPOJIM3HOIO CIIUpPTAa U MbUIA. buosiorndeckas poJib T'MAPOIU3a B IUIACTUYECKOM M DHEPreTUYECKOM
oOMEHeE BEIEeCTB 1 SHEPIUHU B KIIETKE.

OneKTpoian3. JNEKTPOJIN3  KaK  OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIN  IIpoLecc.  DIEKTPOIU3
pacIuIaBOB U pacTBOPOB Ha NpUMepe XJIopua HaTpus. [IpakTnueckoe NpUMEHEHHE MIEKTPOIINA3A.

KounrtpoJabsHnas padora Nel no teme: « XUMHYECKHE PEAKITUI

Tema 3. BemecTBa u UX cBONiCcTBa

Meramisl. BzanmoseiictBue MeTajuloB ¢  HeMeTaulaMH  (XJIOpOM, CEpOM U KUCIOPOAOM).
B3aumoneicTBue ILEIOYHBIX M ILEJIOYHO3EMENbHBIX METAJIJIOB C BOJOW. DJIEKTPOXUMHUYECKUU psij
HaIpsDKEHUH MeTaJuloB. B3anMopelicTBUe METalIOB ¢ PacTBOPaMM KUCJIOT U COJIEH. AFOMUHOTEPMHUSL.
BsaumoneiictBue Hatpus ¢ 3taHoioM u (eHoimoM. Kopposus meramnos. [loHsTHE O XMMHYECKOH
JIEKTPOXUMUYECKON KOppO3uH MeTaiIoB. CriocoObl 3alUThl METAJIIOB OT KOPPO3HUHU.

Hemeramnpl. CpaBHUTENIbHAS ~ XapaKTEpPUCTHKA  TAJOTCHOB  KaKk  Hambojiee  TUIHMYHBIX
npejcraBuTeniell HeMeTauioB. OKHCIUTEIbHBIE CBOMCTBA HEMETAIIOB (B3aUMOACHCTBUE C METAJIaMH U
BOJIOposioM).  BoccraHoBuTenpHBIE  CBOICTBa  HeMeTaioB  (B3auMmojeiictBue ¢ Oosee
JIEKTPOOTPHULIATEIbHBIMUA HEMETAIIJIAMU U CJIOKHBIMH BELIECTBAMU-OKUCIUTEISIMHU).

Kucnorsl Heopranuueckue u opranuueckue. Knaccudukanus kucior. XUMHUYECKHE CBOWMCTBA
KHMCJIOT: B3aMMOJEICTBHE C METAUIAMH, OKCHJAMU METAJUIOB, THAPOKCHIAMH METaJIOB, COJIAMH,
cnupramu (peakuus stepuduxanuu). OcoOble CBONCTBA a30THOM U KOHLIEHTPUPOBAHHOW CEpHOM
KHCIIOTBHI.

OcHoBaHMsI HeopraHuyeckue M opraHudeckue. OCHOBaHUS, UX Kiaccupukauus. XUMHUYECKUE
CBOMCTBA OCHOBAaHUM: B3aMMOJEHUCTBHUE C KHCIOTAMM, KUCIOTHBIMM OKCHUJAMU U COJIAIMH. PaznokeHue
HEpPAaCTBOPUMBIX OCHOBaHUM.

Conu. Knaccudukanus coneil: cpelHue, KUCIble M OCHOBHBbIE. XHUMHMYECKHE CBOWCTBA COJEH:
B3aMMO/ICIICTBHE C KUCIOTaMH, 1eI09aMH, MeTalaMu U cosiaMu. [IpencraBurenu coneil 1 UxX 3HaYCHHE.
Xnopua Hatpus, KapOoHaT Kaiublus, (ocdar kaapuus (CpeiHUE COJIM); THAPOKApOOHATHI HATpUs U
aMMOHHUA (Kucible conu); Tuapokcokapoonat menu (II) - mamaxut (ocHoBHasi coinib). KauecTBeHHBIE
peaxiuu Ha XJIOpHI-, CyIbdaT-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUs, kKaTuoHsl xxkenes3a (1) u (II1).

['eHeTnyeckas CBA3b MEXAY KJlacCaMU HEOPraHWYECKUX U OpraHudeckux coenuHeHuil. [lonstue o
TEHETUYECKOM CBSI3U U T€HETUYECKUX psiax. ['eHernueckuit psa metaia. ['eHeTuuecknii psii HemeTaia.
Oco0eHHOCTH TeHETUYECKOTO psiZia B OPraHUYeCKOW XUMHUH.

KonTpoabHas padora Ne2 no teme: «BemiectBa 1 Ux cBOHCTBa»

IIpakTHyeckas padora «PemieHue IKCIEPUMEHTAIBHBIX 3a1249»

Tema 4. XumMus 1 cOBpeMeHHOe 0011eCTBO

[Ipon3BoICTBO cepHON KUCIOTHI, aMMHUaKa, Yyr'yHa U CTajH, yI00peHul 1 MOJTUMEpPOB.

OCHOBBI IPUMEHEHHS BEIIECTB B CEJILCKOM XO3AUCTBE, OBITY M MEJUIIMHE.

[ToBTOpenue u 0606menue kypca. [lonBenenne nroros yueonoro roma. Pesepsraoe Bpems.
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Kpurtepuu u HOpMbI OLIeHKH 3HAHUN, YMEHU M HABBIKOB 00Y4aI0IIMXCS 110 XUMHH
1. OueHka ycTHOro oTBeTA.
OTmeTka «5»:
- OTBET MOJIHBIM ¥ MPaBUJIbHBIA HA OCHOBAaHWHU U3YyUYE€HHBIX TEOPHUI;
- Marepuaj U3JI0KEH B ONPEACIICHHON JTOTHYECKOM MOCIEI0BATEIbHOCTH, TUTEPATYPHBIM SA3bIKOM;
- OTBET CaMOCTOSTEIbHBIM.
OTBeT «4».
- OTBET MOJIHBIM ¥ MPaBUJIbHBIA HA CHOBAHUM U3YYEHHBIX TEOPHIl;
- Marepuay M3JI0KEH B OMPEIENICHHON JIOTMYECKOM IMOCIeI0BATEIbHOCTH, IPU 3TOM JOIMYIICHBI
JIBE-TPH HECYIIECTBEHHBIC OIMUOKH, UCTIPABIICHHBIE TIO TPEOOBAHUIO YUHUTEIIA.
OtMmerka «3».
- OTBET IMOJHBIA, HO TMPH OSTOM JOIMYyIICHA CYIICCTBEHHAs OINMOKAa WM OTBET HEIIOIHBIMU,
HECBSI3HBIM.
OTmeTka «2».
- TIpU OTBETE OOHAPYKEHO HEMIOHUMAHKE YIAITUMCSI OCHOBHOTO COJIEp)KaHUsI yUeOHOT0 MaTepuana
WM JOMYIIEHbl CYIIECTBEHHBIE OIIMOKH, KOTOpbIC YYAIIMHCS HE MOXKET HCIPABUTH MPH HABOMSAILINX
BOIIPOCAX YUUTENsl, OTCYTCTBHE OTBETA.

2. OneHkKa 3KCIepUMEHTAJIbHbIX YMEHMI.

- O1leHKa CTaBUTCA Ha OCHOBAHUU HAOJIO/ICHUS 32 YUAIIUMUCS U MUCBMEHHOI0 OT4eTa 3a paboTy.
Ormerka «S5»:

- paboTa BBINIOJIHEHA MOJHOCTHIO U MIPABUIIBHO, CIEIaHbI MPAaBUIbHbIC HAOIIOICHHUS U BHIBOJIBI;

- OKCHEPUMEHT OCYIIECTBIICH IO IUIAHY C YY€TOM TEXHHUKH OE30MacHOCTH W TPaBMII PabOTHI C
BElIECTBAMH U 000PYAOBaHUEM;

- TPOSIBJICHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHHS, MOAIEPKUBAIOTCS YUCTOTa pabovero Mecra u
MOPATIOK (Ha CTOJIE, SKOHOMHO UCIOJB3YIOTCS PEaKTHBBI).

OtrMmeTka «4»:

- paboTa BBHINIOJHEHA MPaBWIBHO, CHIEJIaHbl MPABUIbHBIE HAOMIOJEHUS M BBIBOJBI, HO MPHU 3TOM
SKCIIEPUMEHT MPOBEAECH HE IMOJHOCTbIO WM JIOMYIIEHbl HECYIIECTBEHHblE OMMOKM B pabore ¢
BEIIECTBAMH U 000PYJOBAHUEM.

OtrmeTka «3»:

- paboTa BBHINOJHEHA NPAaBWIbHO HE MEHEE YeM HAIMOJIOBUHY WM JONYIIEHa CYIIeCTBEHHas
olMOKa B X0/1€ SKCIIEPUMEHTA B O0BSICHEHUH, B OPOPMIIEHUH pabOThl, B COOJIOJAECHUU NMPABUI TEXHUKU
0e30macHOCTH Ha paboTe ¢ BelecTBaMU M O00OpYJOBaHUEM, KOTOpas MCIpPAaBIsSETCS MO TPeOOBaHMIO
YUUTENS.

OtrMmeTka «2»:

- JOMyIIeHBI 1Be (U1 0oJiee) CYIIECTBEHHBIE OIIMOKU B XOJ€: JKCIEPUMEHTA, B OOBSICHEHUH, B
oopmienun paboThl, B COONIOJEHUM NMPaBWI TEXHUKU OE30MACHOCTH NMpHU paboTe C BELIECTBAMU U
000py/oBaHUEM, KOTOPbIE YUALIUICS HE MOKET UCIIPABUThH JIaXe 10 TPEOOBAHUIO YUUTES;

- paboTa He BBINOJIHEHA, Y y4allerocst OTCYTCTBYET dKCIIEPUMEHTAIbHbIE YMEHHUS.

3. OuneHka yMeHHUii pemiaTh pacueTHbIE 32/1a4 M.
O1mMmeTKka «5»:
- B JIOTUYECKOM DACCY)KIEHHU U PEIICHMH HEeT OMIMOOK, 3ajada pelieHa pardoOHaIbHBIM
CII0CO0OM;
OrmeTka «4»:
- B JIOTHYECKOM PACCY)KJICHHH W DPEIICHHs] HET CYIIECTBEHHBIX OIMMUOOK, HO 3ajada pelieHa
HEpaIMOHAIBHBIM CIIOCOO0M, WIIH JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMINOOK.
O1mMmeTka «3»:
- B JIOTHYECKOM PACCYXJCHUH HET CYIIECTBEHHBIX OLIMOOK, HO JOMYIIEHA CYIIeCTBEHHAs OITNOKa
B MaTEMAaTHYECKUX pacyeTax.
OTmeTka «2»:
- IMEETCS CYIECTBEHHBIC OMIMOKHU B JIOTHYECKOM PACCYXKICHUHU U B PEIICHUH.
- OTCYTCTBHUE OTBETa Ha 3aJJaHUE.

4. OueHkKa NMMCbMEHHBIX KOHTPOJIBHBIX PadoT.
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OtmeTka «5»:
- OTBET IOJIHBIN U PaBUIbHBIN, BO3MOXKHA HECYIIECTBEHHAs OITHUOKA.
OtmeTka «4»:
- OTBET HETIOHBIN WK JOMYIIEHO He 00JIee IBYX HECYNMECTBEHHBIX OIITHOOK.
Otmerka «3»:
- paboTa BBINIOJIHEHA HE MEHEE YeM HAIOJIOBHHY, JOIMYIICHA OJIHA CYIIECTBEHHAs OIMMOKA U TpH
ATOM JIBE-TPH HECYIIIECTBEHHBIE.
OTrMmeTka «2»:
- paboTa BBITIOJIHEHA MEHBIIE YEeM HAIMOJIOBUHY HWJIM COJCPKUT HECKOJBKO CYIIECCTBEHHBIX
OIIIHOOK.
- paboTa He BBITIOJIHEHA.
[Ipu orieHKe BBITIOJHEHUS TUCHbMEHHON KOHTPOJIBHON pabOThl HEOOXOIUMO YUUTHIBATH TPEOOBAHHUS
eauHoro opdorpaduaeckoro pexmuma.

5. OueHKa TecTOBbIX padoT.

TecTsl, cocTOSIIIIME U3 TIATH BOIIPOCOB MOKHO MCIOJIb30BATh MOCIIEC U3YyYEHUS KaXI0r0 MaTepurania
(ypoka). Tect u3z 10—15 BompocoB ucmonb3yeTcs s nepuoandeckoro konrpois. Tect uz 20—30
BOIIPOCOB HEOOXOIMMO HCTIOIB30BaTh JI UTOTOBOTO KOHTPOJIA.

[Ipu oreHMBaHUM UCTIONB3YETCS CIEAYOIas IIKaia: sl TeCTa U3 MSATH BOIIPOCOB
* HET OIIMOOK — OIIEHKA «5»;

* 0lHa OIIMOKA - OLIEHKA «4»;

* JIBE OIINOKHU — OLIEHKA «3%»;

* TPH OIIMOKH — OIICHKA «2».

st recta u3 30 BOIpoCoOB:

* 25—30 npaBWIBHBIX OTBETOB — OLICHKA «5»;

* 19—24 npaBUIIbHBIX OTBETOB — OIIEHKA «4»;

* 13—18 npaBUIIbHBIX OTBETOB — OLIEHKA «3»;

* MeHblIE 12 npaBUIBHBIX OTBETOB — OLIEHKA 2.

6. Ouenka pedepara.

Pedepat onenuBaeTcs mo clieayromuM KpUTEPUsIM:

* coOrozieHue TpeOOBaHUM K €ro 0POPMIICHHIO;

* HE0OXOIUMOCTh W JIOCTAaTOYHOCTHh ISl PACKPBITHS TE€MbI MPHUBEACHHON B TekcTe pedepara
nH(popMaLuu;

* yMeHue o0yyaronerocst cB000IHO U3NlaraTh OCHOBHBIE UJEH, OTPaXXEHHbIE B pedepare;

* CIOCOOHOCTH OO0Yydaromerocs TMOHATh CYTh 3aJaBa€MbIX WICHAMH AaTTECTAI[HOHHONW KOMHCCHH
BOIIPOCOB U C(HOPMYIHPOBATH TOUHBIE OTBETHI HA HUX.
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TemaTnuyeckoe mianuposanmne Kypca xumun. 10 kiacca

N Kos1-Bo Koua-Bo IIpumepHbIe
/ Pazgen 2COB CPOKH
wn 1 K.p ILp. | K.p. ILp.
1 Beenenne 4
Pa3nen 1. Teopusi cTpoeHus OpraHUYecKHX
COeIMHEeHUM
2 Pa3nen 2. YriieBoaopoabl M UX NPUPOIHbIE 9 Nel Ypok
HCTOYHUKH Nel3
3 Pa3nen 3. Kuciopoaconep:kamue 8
OpraHuyecKue coeMHEeHUs!
4 Pa3nea 4. A3zorcoaep:kaiiue opraHu4ecKue 8 Ne2 Nel | Vpok | Vpok
COeJJUHEHUSA No29 No27
S) Pa3nea 5. Xumus u xKu3Hb 4 Ne2 Ypok
Ne33
6 O0o0menue U cucTeMaTH3aUMA 3HAHMI 32 2
Kypc 10 kiaacca. PezepBHoe Bpems
Hroro: 35 2 2
TemaTnueckoe miIaHupoBanue Kypca xumuu. 11 kiacca
Ne Koa-Bo IIpumepHbIe
n/n Paznen Kour-Bo CpOKH
Hacon K.p. ILp. | K.p. ILp.
1 Pa3nen 1. CTpoenue BemecTBa 9
2 Pa3nen 2. XuMnueckue peaxkuun 12 Nel Nel | Vpok | Ypok
Ne21 | Nel9
4 Paznen 3. BeurecTBa U UX CBOiiCTBa 9 Ne2 | Ne2 | Vpok | ¥Ypok
Ne30 | Ne28
3 Paznen 4. Xumusi u coBpeMeHHOe 00111eCTBO. 5
IToBTOpeHune n 0000meHNE Kypca.
IMonBeneHue UTOroB y4eOHOro roja.
PesepBHOE Bpemsl.
HTroro: 35 2 2
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Kanennapuo-rematudeckoe mianupoBanue. 10 kiacca.

Yuer nporpaMMsbl BOCHUTAHUS

Jara
Ne OcnoBHoe ®opma Buabl yueoHoi
n/u Tema ypoxa coacpikaHmue pa, JeATeILHOCTH
peajmn3anus
ypoxa NMPAKTHYECKOH YaCTH
Pasnen 1. Teopusi cTpoeHHs1 OpraHuvecKuX coeuHeHui (4 4.)
1-2 Brenenue. Opranuueckue | Ademoncmpauuu. XapakTepu3oBarb
[Tpenmer BEIIIECTBA: [TnaBnenue, oOyruBaHue | 0COOEHHOCTH COCTaBa
OpraHUYeCKOU MIPUPOAHBIE, Y TOPEHUE OPTraHUYECKUX | U CTPOEHHUS
XUMUHU MCKYCCTBEHHbBIC | BelecTB. Monenu OpraHUYECKUX
u MOJIEKYJI OPraHUYECKUX BELIECTB.
CUHTETUYECKHUE. | COCIMHEHUN pa3HbIX Knaccudunuponars
OcobenHoctu KJIaCCOB UX Ha OCHOBE
cocraBa U (1apocrep;KHEBbIE U MIPOUCXOKIACHUS U
CTPOCHHUS 00BbEmHBIE). OmipenesieHne | nepepadoTKH.
OpraHMYECKUX AJIEMEHTHOTO COCTaBa ApryMeHTUPOBATh
BELIECTB. OpraHUYEeCKHUX HECOCTOSITEIBHOCTD
Butanusm u ero | coennnenuii. [loprperst BUTAJIN3MA.
kpax. [lonstue | A. M. bytiepoga, Onpenensartsb
00 1. 51. Bepuemnyca, . OTJIMYUTENIbHbIE
yreBojgoponax. | Bénepa 0COOCHHOCTH
YIJIEBOJOPOJIOB.
3-4 Teopus OcHOBHbIE Jlemoncmpayuu. Dopmynuposams
CTpOEHUs MOJIOKEHUS [TopTpetsl OCHOBHBIE MTOJOXKEHUS
OpraHUYECKHUX TEOPUHU A. M. bytneposa, D. TEOPUU XUMUYECKOTO
COETMHEHU N XUMHUYECKOTO ®panknanaa, CTpOEHHUS
CTPOCHHUS ®. A. Kekyue. A. M. bytneposa.
A .M. Jlabopamopnvie onvimot. | Pa3znuyarh MOHITHS
Bytneposga. N3roroenenue monenei «BAJICHTHOCTH» U
BaneHTtHOCTS. OpraHUYEeCKHUX «CTETICHb
CrpykTypHBIE COETMHEHU M OKHUCTICHUSD.
dbopmyIbr — CocraBnsth
MOJIHBIE U MOJIEKYIISIPHBIE U
COKpAILEHHBIE. CTPYKTYpPHBIE
ITpocteie dbopMyIbL.
(omuHApHBIC) U Kaccudunuporars
KpaTHbIE KOBaJICHTHBIE CBSI3U

(BOITHBIE U
TPOWHBIE) CBA3H.
N3omepsl 1
U30MepHusl.
Bsaunmnoe
BJIMSTHUE aTOMOB
B MOJIEKYIIE.

0 KPaTHOCTH.
OOBSCHSTD SIBICHUE
HU30MCPHUHU U B3aUMHOC
BJIMSIHUE aTOMOB B
MOJIeKyIIe

Paznen 2. YrieBogoponasl M X npupoaHbie ucTounnku (9 4.)

[Ipuponnslii ra3

IIpuponnslii ras,

Jemoncmpayuu. Kapra

XapakTepus3oBars ¢

KaK MCTOYHUK €ro COCTaB. MOJIE3HBIX NCKONIAEMBIX ITOMOILBIO POJHOTO

yrnesoaoponos | IIpenmyiecrtsa PD SI3BIKA U SI3bIKA
MIPUPOAHOTO rasza XUMHU COCTaB U
KaK TOIJIMBA. OCHOBHBIE
XuMu4ueckas HalpaBJiIeHUs
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nepepadoTKa
MPUPOIHOTO Ta3a:
KOHBEPCHSI,
nuponus. CUHTE3-
ra3 u ero
UCTIOJIb30BaHHE.

HCIIOJB30BaHUS U
nepepadoTKu
MIPUPOTHOTO Ta3a.
YcraHaBIMBaTh
3aBHCHMOCTb MEXTY
00BbEMaMu JOOBIYH
MIPUPOJTHOTO Ta3a B
P® u OromkeToMm.
Haxonutb
B3aMIMOCBSI3b MEKTY
H3y4aeMbIM
MaTepuaioM H
Oynyuieit
npodeccruoHaIbHON
JIEATENBHOCTBIO.
Coburonath mpaBuiia
JKOJIOTUYECKHU
IPaMOTHOTO
[TOBEJICHUS U
0e3011acHOro
oOparnieHus ¢
MIPUPOIHBIM I'a30M B

OBITY U Ha
MIPOU3BOJICTBE.
[Tpuponusie AJKaHBI, WIH Jemoncmpayuu. Topenue | Onpenensarsb
YIJIEBOJOPONBI. | MpEACIIbHbBIC AJIKaHOB (B TOM YHCJIEC U U3 | MPUHAITICHKHOCTh
AJKaHbI YIJIE€BOJOPO/IBI. pe3epByapa razoBoit BEIECTB K
I'omonoruueckuit | 3axuranku). OTHOLIEHHE | pa3IMYHBIM THUIIAM
pAI aNKaHOB U aJIKaHOB K pacTBOpam (mpeaenbHBIM UITU
ero oorras TepMaHTraHara Kajius u HeTpeIeIbHBIM) U
dbopmyna. OpOMHOM BOJIE. KJIaccam
CrpykTypHas Jlabopamopnuie onvimol. | yTIIEBOIOPOIOB.
n30Mepus Oo6napyxenue npoaykroB | HaspiBarh ux mo
YIIIEPOJHOM TOPEHUS CBEUU MEKTYHApOIHOMN
uenu. Pagukaner. HOMEHKJIAType,
Homenxknarypa XapaKTepU30BaTh
AJIKaHOB. CTPOEHHE U
XUMHYECKHE CBOMCTBa
CBOMCTBA BaKHEUIITNX
AJIKAaHOB: MpeaCcTaBUTENEH
rOpeHue, peakuuu AJIKaHOB.
3aMeIeHUs HaGmronars u
(ramoreHupoBaHU OMUCHIBATH
€), peaKIus XUMHUYECKHUM
pa3NOKEHUs AKCIIEPUMEHT C
MeTaHa, PeaKIus MTOMOIIIBIO POTHOTO
JETUAPUPOBAHUS SI3bIKA U SI3bIKA
JTaHa. XUMUH.

O0001mars 3HaHHuS U
JIeNIaTh BBIBOJEI O
3aKOHOMEPHOCTSIX
N3MCHEHHS CBOMCTB
YIJIEBOJOPO/IOB B
TOMOJIOTHYECKHX
psaax.

Pazauuars monsTus
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«HU30MEP» U
«T'OMOJIOT))

OTHUIICHOBBIE Henpenenbubie Jemoncmpayuu. Ha3zsiBaTh ajikeHbI

YIJIEBOJOPOIBI. | YIIIEBOJOPO/IBI. [Tonyuyenue sTunena 10 MEXTYHapOAHOU

AJIKEeHBI AJKeHbl. DTUJIEH. | peakluuen Jeruaparanuu HOMEHKJIaType.
I'omonornueckuii | 3Ta”Hosa, €ro rOPEeHUe u XapakTepuzoBaTh C
P QJIKEHOB. OTHOLIIEHUE MTOMOIIBIO POHOTO
CrpykTypHas u K pacTBOpam S3bIKa U SI3bIKA
IIPOCTPAHCTBEHHA | IIEPMaHraHaTa Kajaus u XUMHUU CTPOCHHUE,
s OpOMHOIi BOJIE CBOMCTBa, CIIOCOOBI
(reomeTpuueckas) MTOJIYYCHHS U
U30MepHsl. obmactu
[IpomsblinuieHHOE MIPUMEHEHUS
MOJIy4eHHUE ATUJICHA.
AJIKEHOB: KPEKUHT Habnronars,
u CaMOCTOSITEJIbHO
JETUAPUPOBAHUE MIPOBOJUTH U
aJIKaHOB. OIMHCHIBATH
JlaboparopHoe XUMUYECKUM
MOJTy4CHHUE AKCIIEPUMEHT.
STUJIEHA — YcranaBnuBaTh
peakius 3aBUCUMOCTH MEXKIY
JierupaTanuu TUIIOM CTPOCHUS
sTanoia. Peakiuun YIJIEBOAOPOJA U €10
MPUCOEITUHEHHUS: XUMHUYECKUMU
rUApaTanus, CBOICTBaMU Ha
TUAPOTAIOTEHUPO npuMepe
BaHHE, JIOTHYSCKHUX CBSI3CH:
rajJjloreHUPOBAHNE MpeaeNbHbIA —
. [IpaBuno peakuu
MapkoBHUKOBa. 3aMelleHMs,
Oxucnenue HenpeaebHbIN —
AJIKEHOB. peakiumn
KagecTBennnie MIPUCOECTUHECHUS
peakiuu Ha
HeTpeIeIbHbIC
YIJIEBOJOPO/IBI.

JlnenoBsbie Ankanuensl, WK | XUMHUYECKUN Haspisare nueHsl 1o

YIJIEBOJIOPONBI. | THEHOBBIE AKCIIEPUMEHT MEXTyHApOTHON

Kayuyku YIJIEBOJOPO/IBI. Jlemoncmpayuu. HOMEHKJIaType.
CornpsikéHHbIE Pasnoxenue kaydyka npu | XapakTepu3oBaTh C
JTMEHBI. HarpeBaHUM, UCIIBITAHUE MTOMOILbIO POAHOTO
byraagunen-1,3, MIPOYKTOB PA3JIOKEHUS Ha | A3bIKA U A3BIKA
M30IPEH. HETPEeAEbHOCTb. XUMHUU CTPOCHHUE,
Peaxrmsa Komnexuus «Kayaykny. CBOICTBA, CITOCOOLI
Jlebenena. Jlabopamopnsie onvtmol. | TONY4YECHUS U
Peaknuu Uccnenosanme cBoiicTB oOactn
MIPUCOETUHEHUS Kay4yKOB MIPUMEHEHUS
AJIKaJJMEHOB. Kay4yKOB.
Kayuyku: HabGmonars u
HaTypaJbHBI, ONMCHIBATH
CUHTETUYECKHUE XUMUYECKUM
(OyTamMeHOBBIH, AKCIIEPUMEHT
W30IPEHOBBIN).
Bynkanuzanust
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Kaydyka. Pe3una.
DO00HHT.

9 AnernneHoBbie | ALICTUIICHOBEIC Jemoncmpayuu. Ha3spiBaTh mo
YIJIEBOIOPOBI. | YITIEBOAOPOABDI, [Tonyuenue aneruneHa MEX1yHapOIHON
Wnu ankuHBbI. WJIH aJIKUHBI. peakuuen TuIpoan3a HOMEHKJIaType

[Tonmyuenue u KapOuaa Kaiblus, ero AJIKUHBI.
IPUMEHEHUE TOpPEHHE U OTHOIIICHHE XapakTepus3oBarh C
aleTHIICHA. K pacTBOpam MTOMOIIbIO POTHOTO
XuMHUECKUe repMaHraHara Kajaus u SI3bIKA U SI3bIKA
CBOICTBa OpOoMHOM BozIe XUMHH CTPOCHUE,
aleTHICHA: CBOMCTBa, CIIOCOOBI
rOpeHue, peakinuu MOJTyYeHUs U
NPUCOCTUHECHUS: obnacTu
THJIPOTATIOT€HUPO PUMEHEHUS
BaHUeE, alieTUIeHa.
raJloreHupPOBaHUE

, TUJIpaTaius

(peakrus

Kyuepoga).

Bununxnopun,

MOJIMBUHWIXJIOPU

1.

10 Apomaruueckue | Apomaruueckue | emoncmpayuu. XapakTepus3oBarh C
YIJIEBOJIOPO/IbI, | YITIEBOAOPOABDI, HccnenoBanue cBONCTB IIOMOIIbIO POJIHOTO
WA apeHbl WJIU apeHBbl. O€H30J1a ¢ TOMOIIbIO SI3bIKa U SI3bIKA

bensour: ero OBITOBOTO PaCTBOPUTEINS XUMHH 0COOEHHOCTH
CTPOEHHUE, «ConpBeHT» CTPOEHHUsI, CBOMCTBA
HEKOTOpBbIE u obnactu
buznueckue u MPUMEHEHUS
XUMUYECKUE OeH3ona.

CBOMCTBA Habmionats u
(ropenue, OTMHCHIBATH

peakiumn JIEMOHCTpaIMOHHBIH
3aMELIECHUS — XUMHYECKHI
rajJjloreHUPOBAHNE SKCIIEPUMEHT

, HITpOBaHHUE),

MOJIy4eHHUE U

MpUMEHEHHE.

DKCTpaKLHA.

11 Hedts 1 [TormyTHBIN Jemoncmpayuu. XapakTepHu30BaTh
CrocoObl eé He(TAHOM ra3s, Konmnexus «Hedts n COCTaB U OCHOBHBIE
nepepadoTKu €ro COCTaB U He(TEPOAYKTHI, HaNpaBICHUS

bpaxkuuun —
ra3oBbIM OCH3HH,
IpOTIaH-
OyTaHOBas1, CyXou
ra3. Hedrs, e
COCTaB U
nepepadoTKa u
NIEpEroHKa,
KPEKUHT,
pUPOPMUHT.
HedrenponykTsl.

BHI€O(pArMEeHTHI U
crnaiinsl «lIeperonka
HedTH

HCIIOJIE30BAHUS U
nepepaboTku HeDTH.
YcraHaBIMBaThH
3aBHUCHMOCTb MEXKITY
00BéMaMu 100OBIYH
HepTH B PO 1
OIOIKETOM.
Haxonuts
B3aUMOCBS3b MEXKIY
M3y4aeMbIM
MaTepHuaioM 1
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OKTaHOBOE YHUCIIO
OeH3MHA.
»

Oynyuien
npodeccruoHaNbHON
JESTeThHOCTBIO.
Cobmronars mpaBuia
IKOJIOTUIECKH
IPaMOTHOTO
MOBEJICHUS U
6e30macHoro
oOparieHus ¢
HEPTENPOAYKTAMH B
OBITY U Ha
MIPOU3BOJICTBE

12 O6o0menue u TecTupoBanue, CamocrositenbHas pabota | BBIOTHATH TECTHI,
CUCTEMAaTHU3allus | pelieHue 3a7a4 u pelaTh 3a1a4u v
3HaHUU 00 yIpaXHEHHH 110 YIpaXHEHHS 110
yIJIEBOIOPOJIaX | TEME TEeMeE.
KontponpHhas [IpoBOIUTH OLIEHKY
pabora Nel mo COOCTBEHHBIX
TeMe TOCTHXKEHUH B
"VreBonopoabl YCBOEHHUH TEMBI.

" Koppektuposarh
CBOM 3HaHUSI B
COOTBETCTBHH C
IJIAHUPYEMBIM
pE3yabTaTOM

13 KontponsHas padora Nel mo teme "YrineBoaopoasl

Paznen 3. Kuciiopojacoaep:kaiye oprannyeckue coeimHenus (8 1)

14 CrnupTsl OyukunoHanbHas | Jemoncmpayuu. Ha3piBarh criupThl
TUJIPOKCUIIbHAS Oxkucrenue cnupra B 10 MEKTYHapOTHOU
rpymima. aJbJIeTHI. HOMEHKJIaType.
T'omonornueckuit | Jlabopamopnuie onvimpl. | XapakKTepU30BaTh C
psan npenenbHbiX | CpaBHEHHE CKOPOCTH ITOMOIIBIO POIHOTO
OJTHOATOMHBIX WCTIapEHUs BOJBI U SI3bIKA M SI3bIKA
CIIUPTOB. 3TaHOJA. XUMHUU CTPOCHHUE,
N3omepus Xumuueckuil 5kcnepumenm | CBONCTBA, CIIOCOOBI
MOJIOKEHU S MOJIYYECHUS U
(GyHKIMOHATBHON oOnactu
TPYIIIHL. MIPUMEHEHUS
Bonoponnas MPEAETbHBIX
CBSI3b. OJTHOaTOMHBIX
XUMHYECKHE CIIUPTOB
CBOICTBa Knaccudumuposars
CIIUPTOB. CIUPTHI 110 KX
AnpaeruaHas aTOMHOCTH.
rpymnma. Peakmus HaGmronarts,
sTepuduKam, CaMOCTOSITEJIbHO
CIIOKHBIE 3(PUPHI. MIPOBOJIUTH U
[Ipumenenue OIHCHIBATH
CITUPTOB. XUMHYECKHI
[elictBue OKCIEPUMEHT
METHJIOBOTO U
3TUJIOBOTO
CIIUPTOB Ha
OpraHu3M
YyeJloBeKa.
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15 KameHnHnblii Uckomaemprit Jemoncmpayuu. XapakTepu3oBarh
YTOJIb yroiib: autpauut, | Komnexkuus «KameHHBIM MIPOUCXOKICHUE U
KaMEHHBIH, YTOJIb U TIPOYKTHI €T0 OCHOBHEBIE
OypbIit. nepepadoTKm. HarpaBJIeHUs
KokcoBanue BuneodparmenTs! u HCIIOJIL30BaHUS U
KaMEHHOTO YIJIsl. | CJIaiiJIbI nepepaboTKu
KoxcoBglii ras, «Kokcoxumuaeckoe KaMEHHOTIO YIJIS.
aMMHUa4Has BOJa, | MPOU3BOJCTBO" YcraHaBiuBarh
KaMEHHOYTOJIbHAS 3aBUCUMOCTb MEXKITY
CMOJ1a, KOKC. 00BbEMaMu JOOBIYH
["azuduxarus u KaMEHHOTO YIS B
KaTaJuTHYCCKOE P® u OromkeToMm.
THAPUPOBAHUE Haxonuth
KaMEHHOTO YIJISI. B3aUMOCBS3b MEXKIY
H3y4aeMbIM
MaTepuaioM 1
Oymymieit
npodeccnoHaIbHON
NIESITEIbHOCTBIO.
Coburonath mpaBuiia
9KOJIOTHYECKH
IrPaMOTHOTO
MOBEACHUS U
0e3011acHOro
oOparieHus ¢
KaMEHHBIM YITIEM U
MPOIYyKTaMHU
KOKCOXHMHUYECKOTO
MIPOU3BOJICTBA B
OBITY U
MIPOMBIIIEHHOCTH
16 denon ®denom, ero Jlemoncmpayuu. HaGmnronars u
CTpPOCHHE, PactBopuMOCTh (peHONIA B | OMUCHIBATH
MOJIy4EHUE, BOJIE MPU OOBIYHOM JIEMOHCTPAIMOHHBIN
CBOMCTBA U TeMIlepaType 1 Ipu XUMHYECKHI
MpUMEHEHHE. HarpeBaHUMU. AKCIIEPUMEHT.
KauecTBeHHbIE KauecTBeHHbIE peaknu Cobmronats nmpaBuia
peaKkiuu Ha Ha (heHon 9KOJIOTHYECKH
denon. Bzaumuoe TPaMOTHOTO U
BJIMSTHHE aTOMOB B Oe3omacHOro
MOJIEKYIIe oOparieHus ¢
¢benona. TOPIOYUMH U
TOKCUYHBIMU
BEIIECTBAMHU B OBITY
U OKpYXKarolen
cpene
17 Anbaeruapl Anbaerunpl. Jlemoncmpayuu. XapaktepusoBarb ¢
®opmanbaerua u | KauecTBeHHbIE peakinu TMOMOIIBIO POTHOTO
areTanbACTH/I. Ha aJIbJICTUbI SI3BIKA U SI3bIKA
XuMHYeCKHe XAMUH 0COOEHHOCTHU
CBOMCTBa CBOICTB
aJIbJIETHIOB. dbopmanbaeruaa u
KadecTBeHHBIC aleTalbAeTHIa Ha
peakiuu Ha OCHOBE CTPOCHUS
aJIbIETUBI. MOJIEKYJI, CITIOCOOBI
Peakiun MTOJTYYCHHS ¥ UX
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[MOJIMKOHIEHCAIIA oOactu

u. KapOonunsHas MIPUMEHEHUS.

rpynma. Ketonsl HaGmronarts,

Ha IpuMepe OMKCHIBATH U

aleToHa. MIPOBOJUTH
XUMHYECKHUI
SKCIIEPUMEHT.
WNnentudunmuponars
abAETUJIBI C
MTOMOIIBIO
Ka4€CTBEHHBIX
peaKuuii.
Cobmtonars npaBuia
AKOJIOTUUECKHU
IPaMOTHOTO U
6e30macHoTo
oOparnieHus ¢
TOPIOYUMU U
TOKCUYHBIMHU
BEIIECTBAMU B OBITY
1 OKpYXarolen
cpene

18 KapboHnossie [Ipenenbuble Jlemoncmpayuu. XapakTepu3oBarb ¢
KHCJIOTBI OJTHOOCHOBHBIE [IpeacraBurtenun MTOMOIIIBIO POAHOTO

KapOOHOBBIE pa3IMYHBIX KJIACCOB SI3bIKa U SI3bIKA

KHUCJIOTBI, UX KapOOHOBBIX KHCJIOT. XUMHUU 0COOEHHOCTHU

romosiornueckuii | Jlabopamopnuvie onvimepl. | CBOWCTB

pan, XHUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT

MIPEICTABUTEINH, YKCYCHOW KHCIIOTBI Ha OCHOBE CTPOCHHUS

WX TIOJyYeHue u UX MOJIEKYJI, a TaK¥kKe

MIPUMEHEHUE. CHOCOOBI TOTyYEHUS

XuUMHUYECKHe u obnactu

CBOMCTBa MIPUMEHEHUS

KapOOHOBBIX MYpPaBbUHOMN U

KUCHOT. Peakius YKCYCHOM KHUCJIOT.

TepUUKALINN. Pasnuyare oOuiee,

0COOEHHOE U
eIUHAYHOE B
CTPOCHUH U
CBOMCTBaxX
OpPraHUYECKHUX
(MypaBbUHOM U
YKCYCHOH) 1
HEOPTaHMYECKHUX
KHUCJIOT.
HabGmronars,
OIUCKHIBATh U
MTPOBOJIUTH
XUMHUYECKHH
AKCIIEPUMEHT.
CoOmonars npasuiia
9KOJIOTHYECKH
TPaMOTHOTO H
0e3omacHOro
oOparieHus ¢
TOPIOYNMU U
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TOKCHYHBIMH
BEIIIECTBAMH B OBITY
U OKpYy>Karoleu
cpene

19

CnoxHble
a¢upsl. Kupbr

Peaknus
TepUPUKALINH.

CrnoxHble dPUPHI.

Kupsl, ux cocraB
U TUJIPOJIN3
(KUCTIOTHBIN U
ICJIOYHON ).
Mbina.
['uppupoBanue
JKUPOB.

Jemoncmpayuu.
Komnnexius cnoxHbIx
a¢upoB. Komrekwst
)upoB. OOpa3ipl
TBEPJIOTO U KUJIKOTO
MBI,

Jlabopamopnvie onvimeot.
Ornpenenenue
HENPEeIeIbHOCTH
pacTUTEIBLHOTO Maciia

Pasnuuare peakuun
sTepuduKau Kak
oOparumoii
0OMEHHBIN TIpoIIecC
MEXy KUCIOTaMH U
CHUpPTaMHU.
XapakTepus3oBaTh
0COOEHHOCTH
CBOMCTB KUPOB Ha
OCHOBE CTPOCHUS UX
MOJIEKYJI, a TAaK¥Ke
KJIacCU(UKAITUN
KHUPOB IO UX
COCTaBY |
MPOUCXOXKICHUIO U
MIPOU3BOICTBO
TBEPABIX KUPOB HA
OCHOBE
pPacTUTEIBHBIX
Maceil.

Ha ocnose peakiuu
STepUPHUKAIIA
XapaKkTepu30BaTh
COCTaB, CBOMCTBA U
obmactu
MIPUMCHCHHUS
CIIO’KHBIX 3(UPOB.
HaOmronars,
OTHCHIBATh U
MTPOBOJIUTH
XUMHYECKHUI
AKCIIEPUMEHT.
CoOmonars npasuiia
IKOJIOTHIECKHU
TPaMOTHOTO U
6e301acHOro
oOparieHus ¢
TOPIOYUMU U
TOKCHYHBIMH
BEIIECTBAMHU B OBITY
U OKpYXKarolen
cpene

20

21

VYrieBopl.
Momno- u
JMCaxapuibl.
VYreBoanl.

ITonucaxapuael.

VYrieBopl.
Monocaxapusl.
I'mroxo3a kak
aJIbJIETUIOCITUPT.
CopOur.
MOoJIOYHOKHCITIOE
U CIIUPTOBOE
OpoKeHHe.
DOTOCHUHTE3.
Jncaxapupl.

Jemoncmpayuu.
BsanMoneiicTBrE MITIOKO3EI
¢ ruapokcugom meau(Il)
Kak aJlbJIETUIOCIINPTA.
KauecTBeHHas peakius Ha
Kpaxmall.
Jlabopamopnuvie onvimeot.
OO6HapyxeHHe Kpaxmasa B
MPOJYKTaX MUTAHUS

XapakTepu3oBaTh
COCTaB yIJICBOJIOB.
Knaccudunuposars
HMX Ha OCHOBE
CIIOCOOHOCTH K
THUAPOITH3Y.
OnuceIBaTh
CBOMCTBA IITIOKO3EI
KaK BEIECTBA C
IBOWUCTBEHHOM
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Caxapo3a.
ITonucaxapumsl:
Kpaxmaill,
L[EJUIIOJIO3A.

byHKIIIEH
(aspierugOCINpPTA).
YcraHaBIMBaThH
MEXTPEAMETHBIE
CBSI3U XMMMH U
OHOJIOrMU Ha OCHOBE
PaCKpBITHS
OHOJIOTHYECKOMN
POJIM U XMUMHUYECKUX
CBOMCTB Ba)KHECHIITNX
NpeJcTaBuTENCH
MOHO-, N~ U
MOJINCAXapHUI0B.
Habmronars,
OIIMCBIBATh U
MIPOBOJIUTH
XHUMHYECKHI
AKCIIEPUMEHT.
Coburonath mpaBuiia
TEXHUKHU
0€30MacHOCTH MpH
pabote B kKabuHeTe
XAMUHU

Pasnen 4. A3otoconeprkamue opranudeckune coequHeHus (8 u)

22

AMUHEL
AHUnMH

AMuHOrpymma.
AMUHBI
npeienbHbIE U
apoOMaTH4eCKHeE.
AHunuH.
ITomyuenue
aMHHOB. Peakiusa
3uHuHAa.
XHUMHYECKHE
CBOICTBA U
MIPUMEHEHUE
aMUHOB.

Hemoncmpayuu. 1loptper
H. H. 3ununa. Konnekmus
AQHUJIMHOBBIX KpacuTese.
Jlabopamopnvie onvimot.
N3sroroBnenue Mmonenei
aMUHOB

XapakTepus3oBarh ¢
MTOMOIIIBIO POTHOTO
SI3BIKA U SI3BIKA
XAMUH 0COOCHHOCTHU
CTPOEHUS U CBOMCTB
aMHUHOB U aHHJIMHA,
B YAaCTHOCTH, Ha
OCHOBE B3aMMHOT'O
BIIMSIHUSI aTOMOB B
€ro MoJIeKyJle, a
TaK)Ke CIIOCOOBI
MTOJIYYCHHS U
obnactu
MIPUMECHCHHUS
aHUJIMHA.
ApryMeHTHpOBarTh
YyBCTBO FOPJOCTH 32
JIOCTHIKCHHUS
OTE€UECTBECHHOM
OpraHnYeCcKOMn
XUMHH.

Cobinronath mpaBuiia
SKOJIOTHYECKH
TPaMOTHOTO U
0e30I1acHOro
oOparieHus ¢
TOPIOYUMU H
TOKCUYHBIMU
BEIIIECTBAMH B OBITY
U OKpYy>Karoleu
cpene
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23 AMUHOKHUCIOTBL. | AMHUHOKHUCIOTEL | /lemoncmpayuu. OnuceiBaTh
24 benku Kak amgorepHsle | CBONCTBA IIMIIKHA. CBOMCTBa
OpTraHUYECKHE [IBeTHBIC peakiuy OCIKOB. | aMHUHOKHCIIOT KaK
COEIMHEHMUS. Jlabopamopnusie onvimobl. | 6GU(PyHKIIMOHATBHBIX
I'munue. Peaknusa | Jlenarypanms 6emkoB aM(pOTEPHBIX
MOJINKOHEHCALA COEMHEHHUI.
u. [lentuanas YcranaBiuBarh
CBSI3b. MEXIPEIMETHbBIC
[TepBuunasi, CBSI3U XUMHH H
BTOpHUYHAS, OMOJIOTUN HAa OCHOBE
TpeTUYHas PaCKpBITHS
CTPYKTYpBI Ouonornueckon
OEIKOB. POJIA U XUMUYECKUX
KauecTBeHHbIC CBOMCTB
peakiuu Ha AMUHOKHCIIOT.
6enku. ['unponus. OnuceiBaTh
Jenaryparusi. CTPYKTYpPBI U
buonorunueckue CBOICTBa OEITKOB KakK
byHKIIH OENKOB OMOIIOIMMEPOB.
B OpraHu3Me. YcraHaBiuBaTh
MEXITPEIMETHBIC
CBSI3U XUMHH U
OMOJIOTUH HAa OCHOBE
PaCKpBITHS
OMOJIOTHYECKOM
POJIA U XUMHUYECKUX
CBOMCTB OEIIKOB.
[IpoBoauTS,
HaAOII0NaTh U
OTIMCHIBATh
XAMUYECKUMN
IKCIIEPUMEHT
25 [Tonsitue o [Tonsitre o Pemenne xummyecknx YcTraHaBIuBaTh
HYKJIEMHOBBIX T€HETHYECKOM 3a7a4 B3aUMOCBS3b MEXKIY
KHUCJI0Tax CBA3U Ha IpUMepe COCTaBOM,
B3aUMOTIEPEXOIOB CTPOCHHUEM H
26 I'enernueckas MEXIy Ki1accamu CBOMCTBaMU
CBSI3b MEXKIY YIJIEBOJIOPOJIOB, MpEICTaBUTENCH
KJIaccaMu KHUCIIOPOA- U KJIAaCCOB
OpTraHUYECKHUX a30TCOJIePIKAIIHNX YIJIEBOJIOPOJIOB,
COEIMHEHUH COEJIMHEHUH. KHUCIIOpOA- U
Nnnroctpanus a30TCOAEPIKALNX
T€HETUYECKOU COETUHEHUH.
CBSI3U HA TIPUMeEpE OnwmceIBaTh C
OpraHUYECKHUX MOMOILBIO POJAHOTO
COCTUHCHUI SI3BIKA U SI3BIKA
Pa3IUYHBIX XUMUHU
KJIaCCOB, TCHETHYECKHE CBS3H
coJleprKallluX JBa MEXy Kiaccamu
aToMa yriieposa YIJIEBOJIOPOJIOB,
KHUCJIOPOA- U
a30TCOJIEPIKAIINX
COEMHEHUI
27 [TpakTrueckas Nnentuduxamus | [Ipaktukym [TpoBoauTH,
pabota Ne 1. OpraHUYECKHUX HAOIIONATh U
Nnentudukamym | coenMHEHHUI OIINCEHIBATh
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s OpraHUYECKHUX XUMHYECKHH
COCTMHEHU I AKCIEPUMEHT ISt
MOATBEPKICHUS
CTPOEHUS U CBOMCTB
pa3IMYHBIX
OpraHUYeCKUX
COCIMHEHHI, a
TaKXKe UX
UIEeHTU(DHUKAITIHN C
MTOMOIIBIO
KaueCTBEHHBIX
peaKkuuii
28 O6o0menue u TecTupoBanue, CamocrositenbHas pabota | BBIOTHATH TECTHI,
CHUCTEMaTHU3allMs | pEelICHHE 3a7a4 U pemarb 3a1a4u 1
3HAaHUU O yIpaXHEHHH 110 YIpaXHEHHS 110
KHUCIIOPI- U TeMe TEeMe.
a3oT- [IpoBOIUTH OLIEHKY
coJieprKaIux COOCTBEHHBIX
OpPraHMYECKHUX JIOCTHXKEHUH B
COCTMHEHU I YCBOEHUU TEMBI.
KoppexTtuposarb
CBOM 3HaHUSI B
COOTBETCTBHH C
TUTAHAPYEMBIM
pE3yabTaTOM
29 KonTponwsnas pabora Ne2 «Kucnopoa- 1 a3orconepxaiifie OpraHuueckue COeTMHEHUS
Tema 4. Xumus u ku3ub (4 1)
30 [Tnactmaccer  u | CiocoObI Jlemoncmpayuu. Paznuuarh
BOJIOKHA MOJTYICHHS Komnexrust MOJIMMEPU3AIUI0 U
MOJIUMEPOB: CUHTETUYECKHUX MTOJIMKOH/IEHCAIUIO.
MOJIMMEpHU3AITUs U | TOJTUMEpoB: TutactMace u | [IpuBoauTh
MOJMKOH/ICHCAIM | BOJIOKOH U M3/IETUI U3 HUX | IPUMEPHI ITUX
a1, Croco00B
CunreTnueckue MONTyYeHUS
Kay4dyKH. MOJIMMEPOB.
[Tnactmaccer: OnuceiBaTh
MTOJIUCTUPOIT, CUHTETUYECKHE
Te(IIoH, Kay4qyKH,
MTOJIMBUHWIIXJIOPH MJIaCTMACCHI u
1. BOJIOKHAa Ha OCHOBE
CuHTeTHYeCKHE CBS3U CBOWCTBA —
BOJIOKHA: KalpoH, MIPUMEHEHUE;
HAJIOH, KeBJap, * BKJIFOYEHHUE B YPOK
JIaBCaH. UTPOBBIX TPOIIEIYP,
31 DepMEHTHI. DepMEHTHI — J. JlekapcTBeHHBIE KOTOPBIE TIOMOTAIOT
Buramunbt OuoorNYecKue CPEICTBa, COAEpIKaIINE MO/IEPKaTh
KaTaJanu3aTopbl dbepmenTsr: «llemcuny, MOTHUBALIMIO AETeN K
OEIKOBOM «Mesumy, «dectam» U Ap. | TOTYYCHUIO 3HAHWUM,
MPUPOJIBI. CrupalibHble TOPOIIKU HATAKUBAHUIO
OcobenHoctH (YyrmakoBKH), copepxaniue | MO3UTHBHBIX
¢dbyHKIIMOHUpOBaH | pepMeHThl. JleiicTBre MEXITUYHOCTHBIX
ust HepMEHTOB. CBIPOTO U BapEHOTO OTHOIICHUN B
Ponb pepmenToB | kaprodens umum msca Ha KJlacce, IOMOTAIOT
B pacTBOp MEepoOKCUaa YCTaHOBJICHHUIO
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KHU3HEACSITEILHOC | BOIOPOIA no0poxenaTenbHON
TH KUBBIX aTMocQepsl BO
OpraHU3MOB U BpeMs ypoKa
HapOJHOM
XO35IUCTBE.
32 ["'opMOHBI. Xumus u J1. O6pa3ibl BUTAMUHHBIX | PUMEHEHHE Ha YPOKE
JlexapctBa 3J10pOBBE. IIpenaparoB, B TOM YHUCIIE | NHTEPAKTUBHBIX
XuUMHYECKOe MOJIUBUTAMUHBI. bopm paboThl
3arpsisHEHHE ®dororpaduu KUBOTHBIX U | yYALIUXCS:
OKpY’Karollen JIOAEW € pa3IN4YHBIMM | HHTEJUICKTYaJIbHBIX,
CpEeIIbl U ero dbopMaMu  aBUTaAaMHHO30B. | JIEJIOBBIX,
nocneactsus. [lo | McneiTanue Cpelbl | CUTyallUOHHBIX MWID,
HSTHUE O pacTBopa  acKOPOMHOBOH | CTUMYIUPYIOIIMX
BUTAMHUHAaX. KHCJIOTBI. HcnpiTanue | mo3HaBaTeNIbHYIO
Buramunsi C u anTeyHOTro npernapara | MOTHUBAIIHIO
A. ABUTaMUHO3BI. | MHCYIMHA  HAa  OCJIOK. | IIKOJIHHUKOB,
[TonsiTue o Komnekmus TUCKYCCUM, KOTOpBIE
rOPMOHaX. TOPMOHAJIbHBIX JIAI0T ydanmmest
WucynuH u npenaparoB. JlomaiiHss, | BOBMOXKHOCTb
a/ipeHaJIMH. nabopartopHast U | IpUoOpecTd  OMBIT
[Tpodunakruka aBTOMOOMJIbHAS alITEUKH BEICHUS
CaxapHOro KOHCTPYKTHBHOI'O
nuabera. JUanora; rpynmnoBoi
Hapxotuueckue paboThl uau padboThI
BEIIIECTBA. B Iapax, KOTOpbIE
Hapxomanusi, ydyaT  LIKOJIbHHUKOB
npoduIaKTUKa u KOMaHJIHOW pabote U
6opr0a c Hel. B3aUMOJICUCTBHIO C
JIPYTUMU JEThbMHU.
33 IIpakTrueckas Pacno3naBanue IIpakTukym IIpoBoauTs,
paborta Ne 2 IacTMacc " Ha0IIoIaTh u
BOJIOKOH OIIHCHIBATh
XUMHYECKHUI
OKCHEPUMEHT  JJIA
UIeHTU(DUKAITIN
IJIaCTMAcc u
BOJIOKOH C ITOMOIIBIO
Kau€CTBEHHBIX
peakuuii
33 O0001eHue U cucTeMATH3alMA 3HAHU I
34-35 Pe3epBHOE Bpemsi
Kanenpapno-remaTndeckoe niianuposanue. 11 kaacca.
Ner. Tema ypoka Bunsr [Inanupyemslie pe3ysIbTaThl Homamnee | I[lmanupyem
II. JESATEIIbHOCTH 3a/laHue 1 | ble CPOKH
yUalmxcst yyalmxcs | IpOBEICHHs
1 CTPOEHME BEHIECTBA (9 uacos)
11 OcHOBHBIE CdopmupoBats | 3HATh: COBPEMEHHBIC 1 yu.
CBECHHUS O y ydamuxcs IIPEICTABIEHHS O CTPOCHUH I. 1, Heaens
CTPOCHUH MIPEJICTABICHUE | aTOMa, MOHSATHS: XUMUYECKUI 3aganus 1-10
aToMa. 0 aToOMe, SIApEe, | IEMEHT, U30TOIBI.
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JJIEKTPOHAX, | YMeTb: ONpPENENsITh COCTaB U
POTOHAX. CTPOEHHUE aTOMa HJIEMEHTA 110
noJ1okeHuio B [1C.
1.2 | Ilepuwonuueck | ChopmupoBarh | 3HaTh: CYIIHOCTH MOHATHHA 2 yd.
as cucrema y y4Yalmxcs AJIEKTPOHHAs OpOUTAIb U HeIems
XUMHUYECKHX | IpPEJCTaBICHHUE | IEKTPOHHOE 00J1aKO, GOPMBI
3JIEMEHTOB 0 DJICKTPOHHOM | OpOUTaNel, B3AUMOCBSI3b I1.2,
obunake, HOMEpA YPOBHS U SHEPTUH 3agaHus 1-5
aTOMHBIX JIEKTPOHA.
opOuTasx. Ymerb: CocTaBisITh
JIEKTPOHHBIE (POPMYJIBI AaTOMOB.
1.3 | Cranosnenue u | CopmupoBats | 3HaTh: PU3NUECKUN CMBICI 3 yu.
pasBUTHE Yy ydaiuxcs IOPSIIKOBOIO HOMEpa, HOMEPOB Heaens
HEPUOAMIECKOT | mpecTaBieHUE | TICPUOJAA U TPYIIIIEL.
0 3aKOHa 1 0 YMeTb: [aBaTh XapakTepucTuky | 11 3>
xn;fl?lngoro HEPUOJNYECKOM | DJIEMEHTa Ha OCHOBAHMH €TO 3ajaHust 1-5
cTpocHus 3aKOHE. pacnionoxenus B [1C.
1.4 Honnasn Cdopmuposats | 3HaTh: knaccudukanuio TumnoB | I1. 4, 4 yu.
XUMHYECKast y yyammxcs XUMHUYECKOH CBSI3U U 3aganus 1-7 Hesens
CBSI3b U NPEJCTABICHUE | XapaKTEPUCTUKH KaXJIOTO U3
HOHHBIE O BUJIAX CBSI3U. | HUX.
KpHUCTAJITNIEC YMeTh: XapakTepu30BaTh
KHE PeIIeTKU CBOWCTBA BEIECTBA, 3HAS TUII
€ro KpUCTAJUIMYECKOU PELIETKH;
o Gopmyse BelecTBa
MpearnoaaraTh TUI CBSI3H,
MPEJCKa3bIBATh THII
KPHUCTAJUIMYECKOM PEIIETKH.
1.5 | Kosanentnas | CdopmupoBats | 3HaTh: knaccudukanuio tunos | I1. 5, 5 yu.
XUMHAYeCKast y y4daImxcs XUMHAYECKOH CBSI3U U 3aganus 1-8 HEIest
CBSI3b. NpPEJCTaBICHUE | XapaKTEPUCTUKU KaxXJI0To U3
0 BUJAX CBSI3U. | HUX.
YMerTb: XapakTepu30BaTh
CBOICTBA BEICCTBA, 3HAS THII
€ro KpUCTAJUIMYECKON PEeIIeTKH;
o GopmyJe BelecTBa
npearnosaraTh TUI CBS3H,
MPECKA3bIBATh THIT
KPUCTAJUINYECKOHN pEeIIeTKH.
1.6 | Merammmueck | ChopmupoBats | 3HaTh: Kinaccudukanmio tTunos | I1. 6, 6 yu.
ast CBA3b. y yyammxcs XUMHUYECKOH CBSI3U U 3aganus 1-8 Hees
NPEJCTaBICHUE | XapaKTEPUCTUKH KaxJIOTO U3
O BUJAX CBSI3U. | HUX.
YMeThb: XapakTepu30BaTh
CBOWCTBA BEI[ECTBA, 3HAS THII
€ro KpUCTAJUIMYECKOUN PEHIETKH;
o (hopMyJie BeuecTa
IpeamnosaraTb TUI CBSI3H,
MPEICKa3bIBATh THII
KPUCTAJUIMYECKON PEIIETKH.
1.7 | Bomopognas | Cdopmupoars | 3HaTh: knaccudukanmio tunos | I1. 8, 7 yu.
XUMHYECKast y ydalmxcs XUMHUYECKOH CBSI3U U 3afanus 1-8 Hezes
CBSI3b. NPEJCTAaBICHUE | XapaKTEPUCTUKU KaXJIOTO U3

O BUJax CBs3H.

HHX.
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YMeTh: XxapakTepu30BaTh

CBOMCTBa BCIIICCTBA IO TUITY CT'O

KPUCTAJUIMYECKON PEIIETKH; 110
(dbopMyIie mpeanoaarath TUI
CBSI3H, MIPEJICKA3bIBATH TUII
PEIICTKU, OIIPCACIATD
TFeOMETPUIO MOJIEKYJIBI 110
XapaKTePUCTHUKAM XUMUYECKOM
CBSI3H.

1.8 [Tonnmepst CdopmupoBats | 3HaTh: OCHOBHBIE TOHATHUS I1. 9, 8 yu.
y y4aImmxcst xumu BMC: monomep, 3amanus 1-10 Henens
NpEJCTaBICHUE | TIOJUMEp, CTPYKTYPHOE 3BEHO,
0 [oJIUMepax. | CTENeHb NOJMMEpHU3altH,
CpeaHsst MOJIEKYJISIpHAsl Macca,
OCHOBHBIE CITOCOOBI MOJTyYEHHUSI
MOJTUMEPOB, HanboJIee MHPOKO
pacrpocTpaHeHHbIE TOJUMEPHI,
HX CBOMCTBA U IIPAKTUYECKOE
IIPUMEHEHHE.
YMerb: cOCTaBIATh
CTPYKTYpPHYIO (pOpMYILy U
HaXOJUTh CTPYKTYPHOE 3BEHO.
1.9 | Hucnepcusie | Chopmupoars | 3uarh: OnpeneneHue u I1. 12, 9 yu.
CHCTEMBI. y yyammxcs KJIaCCU(UKALUIO AUCTIEPCHBIX 3aganus 1-3 Hesens
NPEJCTABICHUE | CHCTEM, TOHSTHUS: UCTUHHBIC U
0 JMCTIEPCHBIX | KOJUIOMIHBIE PACTBOPHI,
cucremax, JMCTIEPCUOHHAA Cpeia,
¢azax. nucriepcHast asza, KoaryJsiusi.
YmMmertb: CriocoObl BhIpaXKEeHUs
KOHIICHTPAILIMU PAaCTBOPOB.
2 XUMHNYECKHUE PEAKIIMU (12 yacos)
2.1- | Knaccuduxarn | ChopmupoBats | 3HaTh: OnpeaeneHus U I1. 10, 10 yu.
2.2 us y ydamuxcs KJIaCCU(UKALIMIO 110 TaHHOU 3aganus 1-8 Hezens
XUMHUYECKHX | IpeJCTaBICHUE | TEME. 11 yu.
peakui 0 peaKLUsaX YMeThb: K1accupuIUpoBaTh Helels
pa3NoXeHus, | XUMHYECKUE peaKIiu
COCIMHEHUS, | MPOTEKAIOIINe C U3MEHEHHEM
3aMelleHus, COCTaBa BELIECTB, PelIaTh
oOMeHa, 3a/1a4M 10 TEPMOXUMHUYECKUM
peaKIMsIX 3K30- | ypaBHEHUSM.
u
HHJIOTEPMHUYECK
UX, TETJIOBOM
s dekre.
2.3 CkopocTb O606umTh 1 | 3HATH: MOHITHE «CKOPOCTH IT. 11, 12 yu.
XUMHUYECKHX pacuIMpuTh XUMHUYECKON peakiumy; 3aganus 1-8 Hesems
PEaKIIHiA. 3HaHUS O - (hakTOpHI, BIHSAIONINE HA
CKOpPOCTH CKOpOCTh peaKLuii;
XUMHAYECKHX | - IOHSTHE O KaTallM3aTope U
peaKuuid. MEXAHU3ME €T0 JCUCTBUS,
(hepMeHTHI-OMOKaTaTN3aTOPBI
YMeTh: BBIUUCIATH CKOPOCTh
XUM. peaKIuii mo Gpopmyie.
2.4 | ObparumocTb O606umTh 1 | 3HaTh: [loHATHSA — I1. 12, 13 yu.
XMMHUYECKHX pacUIMpUTh 00paTUMOCTh XUM. PEAKIIHH. 3aganus 1-7 Hezesl
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peaKkuuid. 3HAHUS O [TonsaTHst — 0OPATUMOCTH XUM.
XuMHU4eCcKue XUMUYECKOM | peaklyil, CKOPOCTb PEAKLIUH,
paBHOBECHE U PaBHOBECHM, | KOHCTAaHTBHI pAaBHOBECHS,
CIIOCOOBI €T0 ¢akrTopax, npuHuun Jle Hlarense.
CMEILCHUS. cMemarmux | YMerb: Onpenensarts B Kakyro
€ro. CTOPOHY CMEILAETCS] XUM.
AKTyanus3upoBa | paBHOBECHE.
Tb, PaCIIMPUTH
U yriayouTh
3HAHUA O
XUMHYECKOM
paBHOBECUHU U
€ro CMEIECHUU.
2.5- I'unponus. CdopmupoBats | 3narh: [lonarus — T['maponus, | I1. 13, 14 yu.
2.6 IIOHATHE THJIPOJIN3 110 KATUOHY, aHUOHY, | 3aaaHus 1-9 HeZeus
TUAPOIIN3. MOJIEKYJISIPHBINA 1 HOHHBIA BUJL 15 yu.
Hayuuts Tunsl TuapOIH Henens
COCTAaBJIATh 3a COJIEN M OpraHuye
YpaBHEHHE CKHX COEAVHEHUN
TUIPOJIN3a, YMerhb: 3anuceiBaTh ypaBHEHUS
OINpENEIIATh TUIPOJIN3a B NIOHHOM U
Cpelly pacTBOpa | MOJIEKYJISIPHOM BUJIE
O0001UTE CocTaBiiTh
CBECHMUS O yYpPaBHEHUS IMIPOJIN3a
TUPOJIN3E coxei,
OpPraHUYECKUX | ONPENENATh XapaKTep
COCIMHEHU I cpensl.
2.7 OxucnurensH | Cucremaru3upo | 3HATh: MOHITHS «OKUCITH I1. 14, 16 yu.
o- BaTh 3HAHUA O | TEJbY», BOCCTAHOBHU 3aganus 1-9 Hezaens
BOCCTAaHOBUTE | KJIacCU(DPUKAIUK | TEINIb)», KOKHCIECHUEY,
JIbHBIE OBP «BOCCTAHOBJICHUEY,
peaKuu. Hayuuts - oruinuust OBP ot peaknuit
COCTaBIIATh HMOHHOT0 OOMeHa
28 DIeKTPOITH3 OBP metozioM | AITOPHTM H CXEMy COCTaBICHUS | ], 15, 17 yu.
pacrmaBos m | O7EKTponnoro | OBP. 3ananus 1-13 HeJeIs
PacTBOpOB. Oayanca. Ymerb: CocTaBIsATh ypaBHEHUS
Onexkrponu3. | OBP MeTo10M 31€KTPOHHOTO
OanaHca.
2.9 | Ilpumenenue I1. 15, 18 yu.
AIIEKTPOJIA3A 3amanus 1-13 He s
2.10 | ITpakTHYeck N3ydenue n 3HaTb: OCHOBHBIE NTpaBUIIA Crp. 85-86, 19 yu.
asi pabora MOBTOPEHHE TEXHUKH 0€30MacHOCTH MpHU odopmiieHne Hezens
Ne2 npaBui paboTsl | paboTe B XUMHUYECKOM paboThbI.
«Pemenune B XMMHYECKON | KkaOuHeTe.
sKcnepuMeHTa | Jabopatopud, | YMerb: OmnpenensTs Hauboee
JBHBIX 33J1a4» | MPaBWJI TEXHUKHU | IIUPOKO PACIIPOCTPAHEHHbIE
0€30MaCHOCTH | OJIMMEPHI U UX CBOMCTBA.
pu
BBITNIOJTHEHUH
2.11 | TloBTOpEHUE U | TaHHOU PaOOTHI. I1. 1-15 20 yu.
00001IeHNE HEelens
U3Y4YEHHOTO
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MaTepuasa

2.12 | KonTpoabHa | Ypok KOHTpOJs | 3HATBL: NMPOWJICHHBIN MaTepual. | Terpaab 21 yu.
s1 padora Nel Y 3HaHUM. YMerhb: NpUMEHATh Ha HeJens
MPAKTUYECKUX YIPAKHEHUSIX
IIPOMICHHBIN MaTepHUal.
3 BEIIECTBA U X CBOMCTBA (9 uacos)
3.1 MerTtamisl. Cucrematusupo | 3HaTh: [ToHsTHS- II. 16, 22 yu.
BaTh 3HAHUSA O | METAJUIMYHOCTh, DJIEKTPOHHOE 3ananus 1-14 Hezens
CTPOCHUU CEeMEHCTBO, MaKpo- U
aTOMOB MHUKPODJIEMEHT, MeTaJlTnyecKas
METaJIJIOB, CBSI3b, METAJTMUECKAS
METAJIMYECKON | KpUCTalTnYecKas penieTka
CBsI3H, [TonsTHs - XUMHYECKas
OCOOCHHOCTH | KOPPO3HS, SJCKTPOXUMHUYECKAs
duznyecKux KOppO3us, IPOLECCHI
CBOICTB OKUCJICHHUS, BOCCTAHOBJICHHUSI,
PactmpuTh 1 | IPOTEKTOP, TACCHBAIIHS,
yriayouTh HUHTHOUTOD.
3HaHUSA O Ymern: /laBath
KOppO3Uu XapaKTePUCTHKY BEIIECTB-
METaJIJIOB U METaJIJIOB.
crocobax
3aIIUTHI
METaJIJIOB.

3.2 Hemeramnsr. Pacmpute 1 | 3HaTh: OcHOBHBIC 1 KitoueBbie | [1. 17, 23 yu.
yIIIyOUTh MTOHSTHS 3agaHus 1-6 Hezaens
3HAHUA O [ToHsTHSA- OCHOBHOW Xapakrep,

HeMeTaax KHCIIOTHBIHN XapakTep,
O3HaKOMHTH C | OKHCIIHTENb, BOCCTAHOBUTEITb,
HEMeTallJIaMH | KOBaJICHTHAs TOJISIPHASI CBA3b,
TJIaBHBIX MOJIIPHOCTD CBSI3H.
noarpynn 7, 6,5 | Ymers: JlaBats
u 4 rpynm, XapaKTEPUCTUKY
OCOOCHHOCTSIMU | dIIeMEHTaM-HeMeTaliaM
(U3NIECKOTO U | Ha OCHOBE UX MOJIOKEHHS
xumudeckoro | B IICXD;
CTpOCHHUS, - CpaBHUBATH HEMETAJLIBI
MPUMEHEHHE. | C METaJUIaMHU.
3.3 KucioTsr N3yunth 3HaTh: OCHOBHEIE TOHATHS: II1. 18, 24 yu.
HEOpPTaHUYEeCK CTpOEHHE, OKCH/JIBI, TUAPATHI, OMHAPHBIC 3amanus 1-11 Heens
ue u KJaccupukanm | COeTUHEHUS
OpraHHYEeCcKue 10, Knaccuduxkanmuto,
HOMEHKJIATYpPY, | HOMEHKIIATypy U CBOMCTBA
XUMHYECKHE | OPTaHMYECKUX H
34 OcHOBaHUS CBOMCTBA HEOPTaHWYECKUX KUCIIOT, I1. 19, 25 yu.
OpraHUYEeCcKUe OKCHIIOB. KaueCTBEHHYIO PEAKIUI0 HA 3agadus 1-10 Henens
" N3yunthb pacro3HaBaHHe KUCIIOT.
HEOPraHUYecK CTPOEHHE, Ymernb: Onpenensirs
ue. KJIacCUpUKalK | MPUHAAJIEKHOCTh BEIIECTBA K
10, KJIACCY OKCHJIOB, HA3bIBATh €TO0,

32




3.5 | AmdorepHbie | HOMEHKIATYPY, | COCTABISTH hopmyisl okcumoB | 1. 20, 26 yu.
COEMHEHHUS XUMHYECKHE Ornpenenarb NpUHAJICKHOCTD 3amanus 1-7 HEeJeIs
HEOpraHUYeCcK CBOIiCTBa BEIIECTBA K KJ1acCy KUCIOT.
ue u KHCJIOT.
HEOpraHUYecK
ue.
3.6 Comnu. O60061TH 3uarth: Knaccudukamuto, I1.21, 3ananust 27 yu.
CBEJICHUS O HOMEHKJIAaTypy M CBOICTBa 1-15 HeIes
COJISIX, HAYYUTh | OPTAHUYECKUX U
MOATBEPK/IaTh | HEOPTaHUYECKUX COJIEH,
CBOICTBa KaueCTBEHHYIO PEaKLMIO Ha
OpPraHUYECKUX U | pacrio3HaBaHUE COJICH.
HEOpraHuyecku | Ymerb: OnpenensiTh
X BEILIECTB MIPUHA/IICKHOCTD BEILIECTBA K
KJIACCY COJICH.
3.7 | Ilpakruueck | B3aumoneiictBu | 3HaTh: OCHOBHBIE MpaBUiIa c. 111-112, 28 yu.
as pabora € KUCJIOT C TEXHUKHU 0€30I1aCHOCTH IpU oopmtenne Hezens
Ne2 MeTaJUIaMH, paboTe B XUMHUYECKOM padoTeI
«Pemenne OCHOBaHUSIMH, C | KaOUHETE.
JKCIIEPUMEHTA COJISIMU. YMeThb: onpenensiTh
JIBHBIX B3aUMOJICVICTBUE KUCIIOT C
3aau». MeTaJlJlaMH, C OCHOBAHUSIMH, C
COJISIMU.

3.8 | IloBropenne u | Pemenue 3amau | [oay4aT BO3MOXKHOCTD I1.16-21 29 yu.
00001IeHNEe | W YIPaKHEHUH. | HAYUYMThCSH: MPUMEHSTH Heens
M3Y4EHHOTO [ToaroTroBka K | 3HAHWS, YMCHHSI, HABBIKU TIPH
MaTtepuana KOHTPOJBHON | BBIMTOJHEHUU TPEHUPOBOYHBIX

pabore. YIOpaXKHEHUH U 3aJJaHUH.
3.9 | KonrpoubHa | Ypok KOHTpoJs | 3HATh: NpoilieHHBIN MaTepuan. | - 30 yu.
s1 pabora Ne2 3HaHUM. YMerTh: peniaTh Ka4eCTBEHHBIE HEJEeNs
10 TEME: Y KOJIMYECTBEHHBIC 33a]]a41 U
«BemecTtBa n COCTABJISITh YPABHEHMUS.
HX CBOWCTBY.
4 XUMUA 1 COBPEMEHHOE OBHIECTBO (5 uacos)

4.4 | Xumuueckas Ypok ycBoeHns | XapaKTepu30BaTh XUMUYECKYIO .22, 3a1aHust 31 yu.
TEXHOJIOTHSL. HOBBIX 3HaHUI TEXHOJIOTHIO KaK 1-8 Heens
HpOI/BBO}ICTBO MIPpOU3BOAUTCIIBHYIO CUITY
amMHuaKa u oOrmiecTna.

MECTaHOJIAa. OnuceIBaTh XMMHYECKHE
MMPOLCCCHI, JICKAIIIUC B OCHOBE
IIpOn3BOJACTBA aMMHaKa U
METaHOJIa, C MOMOIIBI0 POJHOTO
SA3BIKA U A3bIKa XUMHU.
VYcranaBanBaTh aHAJTOTHH MCXKAY
ABYMs ITPOU3BOJCTBAMMU.
dopmynupoBaTh 00IIME HAYYHBIC
MOPUHIHUIIBI XUMHUYCCKOTO
POM3BOJCTBA

45 | Xumuueckas Ypok — ApryMeHTHPOBaTh HEOOXOIUMOCTh | 11.22, 3amaHus 32 yu.
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TPaMOTHOCTh MIPaKTHKYM XUMHYIECKON TPAMOTHOCTH KaK 1-10 Heneus
KaK KOMITOHCHT KOMITOHEHTa OOIIEKYIbTYPHOU
KYJbTYPBI KOMIIETCHTHOCTH YeJIOBEKa.
YyeIoBeKa. YMeTh nmony4ars He0OXO0 UMY
nH(pOpMAITHIO ¢ MAPKUPOBOK HA
YIaKOBKaX pa3iuvHbIX
MIPOMBIIIJICHHBIX U
MIPOJTIOBOJIBCTBEHHBIX TOBAPOB
4.6 | IoBropenue u BEBITOTHATE TECTHI, peraTh 3a0a9d | COOOITICHIMS 33 yu.
00001IeHEe U yIPaXHEHUS 0 TEME. yYaIuXCsl. Hees
Kypca. [TpoBoAKTE OIIEHKY COOCTBEHHBIX
47 Momsencnn JOCTHKEHUN B YCBOSHHUH TEMBI. 34 yu.
KoppexTupoBarh cBoU 3HAHUS B
HUTOTOB Heaes
5 COOTBETCTBHH C IJIAHUPYEMBIM
y4e0HOT0 To/a. pe3yITBTATOM
4.8 35 yu.
PezeprHOE !
HeAes
BpeMsI.

Cnncok Jiureparypsl o kypey Oprannveckasi xumus — 10 kiace

Ocnoenas

1. Ilpumepnas nporpamma «Xumus 10-11 kmaccee» - M., «IIpocemenue» 2010r,
2. Pabouas nporpamma O.C.I"abpuensna, coorserctBytomas ®PI'OC COO - M.: «lpoda», 2013 T.

3. «Xumus. 10 knacen: O.C.I'abpuenss; - M.: [Ipoda. — 2013 rox

Hononnumenvnan
1.  O.CTIabpuensn, N.I.OctpoymoB Xumus 10 knacc: Hacronpnas kaura. — M.: Ipoda, 2004 rox;
2.  O.CTIaopuensa, N.I'.OctpoymoB, E.E. OctpoymoBa Opranuueckasi XMMHUs B TecTaX, 3ajadax,

ynpaxkHeHusx, 10 kimace. — M.: [Ipoda, 2003 rox;
.0.C.I'abpuensn, I1.H.bepeszkun, A.A.YmakoBa Xumus 10 knacc: KoHTpoibHBIE U TPOBEPOUYHBIE
paboThI k yueOHuKy. — M.: [lpoda, 2003 rox;

3.

Cnucok gureparypsl no kypey Oomas xumus — 11 kiaace

Ocnosnas numepamypa

1. Tabpuensn O.C. Ilporpamma kypca xumuu a8 8-11 kiaccoB 001eoOpa3oBaTeNbHBIX

yapexaenuit.— M.: JIpoda, 2010.
2. «Yuebnuk Xumus 11xmace»: O.C.I'abpuensa - M.: [poda. — 2003 roxg

Jononnumenvnan r1umepamypa

1. O.CTIabpuensH, I'.I'.JIpicoBa «Xumus Metoauueckoe nocodue — 0a3oBbI  ypoBeHb» - M.:
Hpoda 2006 rog.
2. O.ClIaopuensn, N.I'.OctpoymoB, «OOmas xumHs B TeCTax, 3ajayax, ynpakHeHHsX. 11
kiace» — M.: lIpoda, 2003 rog.
3. O.C.Tlabpuensn, I[1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTponsHbIe U
poBepOYHbIE PadOTHI K yueOHHUKY». — M.: [Ipoda, 2004 r.
4, O.C.I'abpuensia, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumusi 11 kmacc: HacrombHas kHuMra ISt
yaurtens». Yacte 1 — M.: Jlpoda, 2003 rox.
5. O.C.I'abpuensin, ['.I'.JIpicoBa, A.I'.BBenenckas «Xumusi 11 kmacc: HacrombHas kHura ISt
yuureis». Yacts 2 — M.: Jlpoda, 2003 ro.
6. O.CTIabpuensn, II.B.PemeroB, W.I.OctpoymoBa «3agaud MO XUMHH M CHOCOOBI HX
pemerus» - M.: «/Ipoda», 2004roz.
7.  B.I. HenucoBa «Xumusi 11 kmacc moypounsle Iutanel no yueOnuky O.C.I'abpuensna,
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I'.I".JIeicoBoit» - Bonrorpaa» Yuurens 2003roz.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIunko «Tectosl mo xumuu 11 kaacey, - M.: Dk3amen, 2006r.
9. O.C.I'abpuensn, U.I'.octpoymoB «XuMHUECKH# dKciepuMeHT B mikoie 11 kmace»; - M.: [Ipoda.
—2009 rog.
IHosie3nbie 00pa3oBaTebHbIE CANTHI
1.  O.CI'abpmensn, N.I'.OctpoymoB Xumus, Meroauueckoe nocodue 10 kmacc; - M.: [Ipoda, 2001
roz;
2.  M.A.Ps6os, P.B.JIunko, E.}O.HeBckast Tectsr mo xumun k yaeOauky O.C.I'abpuensna u ap.
3. «Xumug 10 ximacey; - M.:«Dx3amen» 2006 rox;
4.  O.CTlabpuensn, A.B. fmrykoBa «Pabouas tetpaap k yueOnuky O.C.I'abpuensna u ap. «Xumus
0 xmacc» (6a3oBsIit ypoBeHb); M.: JIpoda 2012 rox;
1.  Xwumus Xumuueckas Hayka u obpasoBanue B Poccun http://www.chem.msu.su/rus
2. Xwumus u XKuznbe — XXI Bek http://www.hij.ru
3. Tazera «Xumwusi» u caift i yuurens «51 uay Ha ypok xumumn» http://him.1september.ru
4.  ChemNet: mopray ¢pyHIaMEHTAILHOTO XMMHUYECKOTO 0OpazoBanus http://www.chemnet.ru
5. AJIXUMUK: caiit JI.IO. Anuk6eposoit http://www.alhimik.ru
6. OCHOBBI XMIMHU: 00pa30BaTEIbHBINA CAUT JIJISl IIKOJLHUKOB U CTyAEeHTOB http://www.hemi.nsu.ru
7.  Xwumus B OTKpbITOM KoJutemke hitp://www.chemistry.ru
8. WebElements: onyaifH-clipaBOYHHK XMMHUYECKHX 31eMeHTOB http://webelements.narod.ru
9.  BwupryansHas xuMudeckas mikosa http://maratakm.narod.ru
10. 3anumarenpHas XuMus: Bce 0 Metauiax http://all-met.narod.ru
11.  Mup xumunu http://chem.km.ru
12. Komneknus «EcrecTBeHHOHaYYHBIE SKCIIEPUMEHTHDY: XUMHUsI http://experiment.edu.ru
13.  Xwumus u1st BceX: WIUTIOCTPUPOBAHHBIE MaTEPHATHI 110 O0IIEH, OpraHNnYeCKON  HEOPTaHUIECKOM
xumun http://school-sector.relarn.ru/nsm/
14. DnexrtponHas OnbnIHMoTEKa Mo XMMHUH U TexHukehttp://him.1september.ru
15. bask memarorn4eckoro omsita. Meroauyeckue pa3padoTKH YPOKOB XUMHHU COPOCOBCKUX

yuurenei. http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html

16.

XuMus: KOJ'IJ'ICKI_[I/ISI MaTCpUuaJIioB AJId YUYUTECII XUMHUHN: TEMAaTUUCCKHUE TUIAHBI, TIPOBEPOYHLBIC

paboThI, MeIMa-ypoKH, MaTepuaibl onumMiua. http://sysmanova.narod.ru

arwn

Menuapecypcsi:

Enunslie o6pa3oBaTensHbIe peCcypchl ¢ caiita WWW. school-coolection.edu.ru (exuHoii KoyeKun
00pa3oBaTeNbHBIX PECYPCOB)

VY4eOHoe anexkTpoHHOE n3nanue «BuptyanbHas nabopatopusi» Xumus 8-11xkmace

Xumus «lloansrit nmuoctpupoBanHbiit Kype XUMUS - u3 cepun «IIposeps ceOsi»

«Xumus st Beex 21: «Pemenue 3agau» CaMoyduTenb

Xumus 8-11 knaccsl

CpeacrBa o0vueHus.

1. IeuarHbie mocoOus.

1.
2.

Tabnuuwr:
Cepust MHCTPYKTHUBHBIX TAOIHI] IO XUMHUHU
Cepwust TaOIHII 0 OPTAHUIECKON XUMUU

2.MndopMannoHHO-KOMYHUKATHBHbBIE CPE/ICTBA:

1.
2.

MynbTHMEANITHBIC TPOTPaMMBI (00yYaroIine, TPEHUHTOBEIE, KOHTPOJIHPYIONIUE) XUMHUH.
ANEKTPOHHAs OMOIMOTEKA 0 XUMHH.

3. Texuuueckue cpeacTBa 00yUeHus.

1.
2.

DKpaH

HoytOyx
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MynabTUMEAMHHBIN TPOEKTOP
Kononkn

IIpunTep

Koanexuun:

Tomnuso

Hedtn

Crexito

IInacTmaccer

ITone3nble MCKOITaeMEbIC

OobopynoBanmue:

[lItaTuB 11 TPOOUPOK
JIabopaTopHbIC MTATHBBI
[Tpobupku

[Tpubop 1uIst MOATBEPKACHUS 3aKOHA COXPAHCHHS MACChI BEIIECTB
[TpuGop 1t N3ydeHus cocTaBa BOdIyXa
Jepxarenu amst IpoOUpPOK
["azooTBOHBIE TPYOKU
CrnupToBKH

Becr! antekapckue

Taran

Tpeyronbauk GpapdopoBbrit
Arnmapar Kunna

CeTku MeTaNIMYECKHE

JIOXKe4UKM JIJIsl COKUTAHUS BEIIESCTB
Kon6w1 paznuyabix 006EMOB
CrakaHbl XUMHYECKHE
CTeKIISTHHBIC IUITUHIPBI
CrekIsHHBIC TUTIETKU
CrekisHHBIE TPYOOUKH

Boponku

dapdoposas mocyaa

YyeOublie TA0JHLLI:

[Tepuoanueckas cucrema xumuueckux aneMeHToB J[. . Mennaeneesa
Tabnuia pacTBOPUMOCTH KUCIIOT, COJIEH M OCHOBAHUI B BOJIE
DIEKTPOXUMHUYECKUH PsiJl HAPSKEHUSI METAJIIIOB

ITmaxaTte!r mo xumun 11g 8-11 ximacos

[TopTpeTsl BbIAAIOIINUXCS] YUEHBIX — XUMUKOB
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