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1. NOACHUTEJIBHASA 3AIIUCKA
1.1. Craryc 1oKymMeHTAa

PabGouas mporpamma mo xumuu s 10-11 HenmpoduIbHBIX KJIacCOB 00IIe00pa3oBaTEIbHBIX
OIOKETHBIX YUPEkKACHUI COCTaBlIeHA HA OCHOBE:
1. ®enepanvHoro 3akoHa ot 29 nexadps 2012 roma Ne 273-D3 «O6 o6pa3zoBaHuu B
Poccuiickoit denepanmny;
2. denepaabHOrO0 KOMIIOHEHTA TOCYIaPCTBEHHOTO 00pa30BaTEeIbHOTO CTAHIAPTA,
yrBepxkaeHHoro [Ipukazom Muno6pazoBanust PO ot 05.03.2004 roga Ne 1089;
3. TlpumepHoli mporpaMMBbl cpeHero (TI0JHOT0) 00IIero 00pa3oBaHUs 110 XUMUH,
o00penHoit pemenneM ot 12 mas 2016 roga. [Tpotokon Ne2/16; caiit http://fgosreestr.ru;

4. ABTOpPCKOI porpamMmbl OCHOBHOTO o01iero oopazoanus o xumuu O.C. I'abpuensn / —
4-¢ u3n., crepeorurt. — M.: [Ipoda, 2016;

1.2. Crtpykrypa 10KyMeHTa

Pabouast mporpaMma BKJIIOUYAET MATH Pa3/IeioB:
1. NOSICHUTENBHYIO 3AIUCKY;
2. TUIaHUPYEMBIC PE3yJIbTaThl TOATOTOBKH BHITYCKHHKOB OCHOBHOM IIKOJIBI 110 XUMUH,;
3. OCHOBHOE COJIep)KaHHE Kypca C yU4eTOM pachpeiesieHus] yaeOHBIX YacoB I10 pa3ieinam
Y TIOCJIETIOBATEILHOCTh U3YUYCHHS TEM U Pa3JIeIOB;
4. y4eOHO-METOUYECKUI KOMILIEKT;
5. KaJIeHIapHO-TeMaTHYeCKOE IJIaHUPOBAHUE.

Pabouas mporpaMma KOHKpPETH3HUPYET COJAEpKaHHE MPUMEPHON MPOrpaMMBbl, TaeT YEeTKOoe
pacmpenenenue y4eOHBIX YacoB IO pa3lieiaM Kypca C OINpEeesIeHHOW IMOCIe0BATEIbHOCTHIO
W3YYCHUS TEM U PA3JICTIOB C YYETOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3CH, JIOTHUKU
y4aeOHOro Tpoliecca, BO3pacTHBIX 0COOCHHOCTEN yyanuxcs. B pabodeit mporpamme omnpeneneH
MepeveHb JIEMOHCTpPAIIUH, TA0OPAaTOPHBIX OIMBITOB, MPAKTUYECKUX 3aHATUNA W PACUETHBIX 3a/ad,
UX pacrnpe/esieHre 1o pa3aeam.

Kypc nenurcs 4eTko Ha JBE YaCTH: OPraHUYECKYI0 XUMUIO (68 yacoB) u o01yr0 XuMuto (68
9JacoB).

TeopeTuueckyro OCHOBY oOpeanuueckor XUMHHM COCTAaBISIET TEOpUsS CTPOCHUS B €€
KJIACCHYECKOM MOHUMAaHHH — 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHUS, T.€. OT
pacroyioXKeH!sT aTOMOB B MOJIEKYyJaX OPraHUYeCKHX COCIMHEHHH COIJIACHO BaJ€HTHOCTH.
DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHUE OPTaHWYECKUX BEHIECTB MPHU TOM KOJUYECTBE
4acoB, KOTOpO€ OTMYIIEHO Ha W3YYCHHE OPraHUYeCKOM XHMHUH, paccMaTpuBaTh He
MPEICTABISIETCS BO3MOXKHBIM. B opraHmyeckod XWMHUM CJENIaH aKIEHT Ha MPAKTHYECKYIO
3HAUUMOCTh Yy4eOHOoro wmarepuana. [losTomMy wu3ydeHHe MpencTaBUTENeNd KaKIoro Kiacca
OpPTaHMYECKUX COCIWHEHUN HAYMHAETCS C TMPAKTUYECKOW TMOCBUIKA — C HX [OJYYEHHS.
XVMHYECKHE CBOWCTBA BEIIECTB PACCMATPUBAIOTCS CYryOO MparMaTHYecKH — Ha MPEAMET UX
MPAKTUYECKOTO MPUMEHEHUs. B OCHOBY KOHCTpyHpOBaHHS Kypca MOJ0KEHa UAesd O MPUPOTHBIX
HMCTOYHHKAX OPTaHUYECKUX COCIMHCHHH M WX B3aMMOIIPEBpAICHUH, T.€. HJIEH TCHETUYECKOU
CBSI3U MEXY KJIaCCAMH OPTaHHUYECKUX COCTUHEHUH.

Teopernueckyo OCHOBY Kypca 0Owyeti XAMUHU COCTABIISIIOT COBPEMEHHBIE TIPEICTABICHHS
O CTPOEHUHU BEIIECTB (MEPUOJUICCKOM 3aKOHE M CTPOCHHMHM aTOMa, THUIIAX XUMHUYECKHUX CBS3CH,
arperaTHOM COCTOSIHMM BEIIIECTBA, MOJUMEpPAaX U AMCIIEPCHBIX CHUCTEMax, Ka4yeCTBEHHOM U


http://fgosreestr.ru/

KOJIMYECTBEHHOM COCTaBE BEIECTBA) M XUMHUYECKOM Iporiecce (KIacCUPUKANUA XUMHYESCKUX
peakiui, XWMHUYECKOW  KHHETHUKE H  XUMHUYECKOM  DPABHOBECHHM,  OKHCIHTEIHHO-
BOCCTAaHOBUTENBHBIX MPOIECCax), aAaNTUPOBAHHBIE IO KypC, pacCUMTaHHBIM Ha 2 4Yaca B
Henenmo. PaKTHYECKyl0 OCHOBY Kypca COCTaBIISIFOT OOOOIIEHHBIE MPEACTaBICHUS O Kiaccax
OpPraHWYeCKUX M HEOPraHWYECKHX COCAMHEHUH M HMX CBOWCTBaX. Takoe MOCTpoeHHE Kypca
oOmield XMMHH TO3BOJISIET IIOJIBECTH  yJaluXxcs K T[OHMMaHUI0 MaTepHaIbHOCTH |
MI03HABAEMOCTH MHUPA BEIECTB, IPUYHH €r0 MHOr000pa3us, BCEOOIICH CBsA3MU sIBIICHHH. B cBOrO
ouepeb, ATO JaeT BO3MOXKHOCTh YyYallUMCSl JIy4YIllleé YCBOHTH COOCTBEHHO XHMHYECKOE
COJep)KaHWE W TOHATH POJIb M MECTO XUMHHM B CHCTEME Hayk o mpupojne. Jloruka u
CTPYKTYpUPOBAaHHE Kypca TO3BOJISIOT B MOJHOW MEpE HCIOJIB30BaTh B OOYUEHUU JIOTUYECKUE
omepanuy MBIIUICHUS: aHaJdu3 ¥ CHHTE3, CPAaBHEHHWE M AHAJIOTHUIO, CHCTEMATH3AlHI0 U
o0o0mieHue.

JlarHas mporpaMMa peaiu3oBaHa B yYeOHHUKAX:

INabpuensu O.C. Xumus. 10 k. bazossiii ypoBenb. — M.: JIpoda, 2017;

INabpuensu O.C. Xumus. 11 k. bazoseiit yposenb. — M.: Jlpoda, 2017.

PaGouas mporpamma KOHKpPETU3UPYET COAEPIKaHUE TPUMEPHOM MPOTrPaMMBI, TAET YETKOE
pacnpezeneHue y4eOHbIX 4acoB MO pa3/esiaM Kypca ¢ OnpeAeNIeHHOM MOCIe0BaTeIbHOCThIO
HN3YUCHUA TEM U Pa3acCiioB C YUYCTOM MEKIIPEAMCTHBIX U BHYTPUIIPEAMCETHBIX CB?IBGI\/JI, JIOTUKHN
yueOHOTo MpoIiecca, BO3pacTHBIX 0OCOOCHHOCTEH yuaniuxcs. B pabodeld mporpamme omnpenesicH
MepeveHb JIEMOHCTpAIlUH, JIA00PATOPHBIX OMBITOB, MPAKTUYECKUX 3aHATUN U PACUCTHBIX 3a]1a4,
UX pacrpe/esieHue 1o pa3zesiaM.

PaGouas mporpamma BBITIOJIHSET ABE OCHOBHBIC (DYHKITUH:
HudopmaninoHHO-MeTOquUecKasi PYHKIIHS TO3BOJISIET BCEM y4acTHUKaM 00pa30oBaTeIbHOTO
mpolecca MoJTy4YuTh MPEeACTaBICHHE O 1EeNsX, COAepKaHuU, 00IIel cTpaTeruu o0y4yeHus,
BOCIUTAHUS U PA3BUTHUS YUAIIUXCS CPEACTBAMU JAHHOTO Y4eOHOTO MpeIMeTa.
Opranu3anruoHHO-TUTAHUPYIOMIAs (YHKIUS IPETyCMAaTPUBACT BBIJCIICHUE YTAIOB O0YICHUS,
CTPYKTYpUPOBaHUE yU4eOHOTO MaTepHalia, ONpe/IeJICHUE €ro KOJTUISCTBEHHBIX U KaUeCTBEHHBIX
XAPaKTCPHUCTHUK HA KAKAOM M3 3TAIllOB, B TOM YUCJIC IJIA COACPKATCIbHOI0 HAITIOJHCHUA
IIPOMEKYTOUYHOM aTTECTAalMU yJalIUuXCsl.

1.3. 3amaum kypca

1. CdopmupoBats npeacTaBiaeHHe O MECTE XMMHH B COBPEMEHHOW Hay4YHOH KapTHHE MUpa,
MOHMMAHHE POJIM XUMHH B (HOPMHPOBAHUH KPYyro3opa U (pyHKIHOHAIBHON TPaMOTHOCTH
YyeJioBeKa JJIs PeleHus] MPaKTUUECKUX 3aay.

2. Obyuums 61a0eHul0 OCHOBOIONATAIONIMMUA XUMHYECKHUMH TOHITUSMH, TEOPHUSIMH,
3aKOHAMHM ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAaHNUE XUMHUUECKONH TEPMUHOJIOTHEN
Y CUMBOJIUKOM.

3. Ob6yuums 6nadenuro OCHOBHBIMH METOJIAMH HAy4YHOI'O MO3HAHHUS, HCIOJIb3YeMbIMH B
XUMUU: HaONIO/IeHUe, ONMCaHHWe, M3MEpEeHHe, SKCIIEPHUMEHT; YMEeHHe 00padaTbhIBaTh,
OOBSCHATh pe3yNbTaThl TPOBEACHHBIX OINBITOB M JeJaTh BBIBOABI;, TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSATh METO/IbI TO3HAHUS MPU PELICHUH MPAKTUYECKUX 3a]1a4.

4. CdopmupoBaThb yMEHHUS JaBaTh KOJIMYECTBEHHBbIE OIIEHKHM W MPOBOAMTH PACUEThI IO
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM.



5. Obyuums  61a0enuro TpaBUJIAMHU TEXHUKH OE30MAaCHOCTH IPH  HCIOJIb30BAHUHU
XUMHUYECKHX BEILECTB.

6. CdopMupoBarh COOCTBEHHBIC MO3HMIIMU 1O OTHOLIECHUIO K XMMHYECKOW HH(popmammu,
IIOJIy4aeMOU U3 PA3HBIX UCTOYHHUKOB.

1.4. MecTo npeamMera B 0a3MCHOM y4eOHOM IJIaHe

Jlnia peanuzanuu paboueid mporpaMMbl H3ydeHUsl y4eOHOro rpeaMera « XUMHUs) Ha 3Tare
IIOJIHOTO (CpeiHero) oo1ero 0opazoBaHusl y4eOHbBIM IJIAHOM LLIKOJIBI OTBEAEHO 136 yacos.

B tom uncne 68 yacoB B X Kkjacce U3 pacuera —2 y4yeOHbIX yaca B HEJIENIO U

68 uacoB B XI kitacce, U3 pacuera —2 yuyeOHbBIX yaca B HEJIEIIO.

[Iporpamma mo xumuu 10-11 kmaccoB o0mieo0pa3oBaTeIbHBIX YUPEKIACHUN SBISICTCS
JIOTUYECKUM MPOAOKEHHEM pabouel MporpaMMbl, COCTaBICHHONW Ha OCHOBAaHUU aBTOPCKOIO
kypca O.C.I'abpuensna, s ocHOBHOM 1ikoibl. [ToaToMy oHa pa3paboTaHa ¢ OmoOpoil Ha Kypc
xumun 8-9 kiaccoB. Pe3ynmpTaToM 3TOro SBUJIOCH TO, YTO HEKOTOPBIE, MPEUMYIIECTBEHHO
TEOPETUYECKHE TEeMbl Kypca XMMHUU OCHOBHOMW IIKOJBI PAaCCMATPUBAIOTCA CHOBA, HO YXKe Ha
0osiee BBICOKOM, PacUIMPEHHOM M YIJyOJe€HHOM YpOBHE. JlenaeTcsi 3TO OCO3HAHHO C LeJbIo
(opMUpPOBaHUS LETOCTHOM XMMHUECKON KapTHUHBI MUpa U JJs 00eCneuyeHUs IPEEMCTBEHHOCTH
MEXy OCHOBHOH M CTapIIel CTyNeHIMU 00y4eHHs B 00111e00pa30BaTEbHBIX YIPEIKICHUSIX.

1.5. ®opmbl opranu3anuu o0pa3oBaTeJbHOro npouecca u GopMbl KOHTPOJIsI

[TpumepHas mporpaMma mpeaycMaTpuBaeT (pOPMHPOBAHUE Yy YYALIMXCS OOmIEeydeOHBIX
YMEHMHM U HABBIKOB, YHUBEPCAJIbHBIX CHOCOOOB AESTEIBHOCTH U KIIIOYEBBIX KOMIETeHUUH. B
ATOM HAIPaBICHUH MPHOPHUTETAMH Ui y4eOHOTO mpenMeTra «XUMHS» B CTapIled IIKoJiIe Ha
0a30BOM YPOBHE SIBJISIFOTCSI: YMEHUE CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPraHU30BbIBaTh CBOIO
MIO3HABATENBHYIO JIEATEIBHOCTh (OT MOCTAHOBKH LIENM 0 MOJYYEHUS M OLEHKH pe3yibTara);
UCMOJIb30BAaHUE 3JIEMEHTOB MPUYMHHO-CIEJCTBEHHOTO U  CTPYKTYpHO-()YHKIIMOHAJIBLHOTO
aHaJIu3a; OTpeJleIeHNe CYIIIHOCTHBIX XapaKTepUCTUK U3Yy4aeMoro 00beKTa; yMEHHE pa3BEpPHYTO
00OCHOBBIBaTh CYXKIECHHS, J1aBaTh ONpPEAETICHUs, NMPUBOIUTH J0Ka3aTeNIbCTBA; OILCHUBAHUE U
KOPPEKTHPOBKA CBOETO IOBEACHMS B OKPYKAIOWIEH CpENe, BBIIOJHEHUE B IPAKTHUECKOHN
JESTEIbHOCTH W B IIOBCEJHEBHOM JKM3HU SKOJOTMYECKUX TpeOOBaHUM; HCIIOJIb30BAHUE
MYJbTUMEAUMHBIX PECYPCOB U KOMIIBIOTEPHBIX TEXHOJIOTUH Ui 00paboOTKH, Nepenayu,
cuctemaruzaluu  HUHoOpManuu, Cco3AaHud 0a3  JaHHBIX, [PE3CHTAllMd  Pe3yJbTaTOB
MO3HABATEJIIbHON U IMpakTU4eCKOW JesTenbHOCTH. Paboueil mporpammoii kypca xumuu 10-11
KJIACCOB MPEyCMOTPEHO PabOT NpoBeieHNe 4 MPaKTUUECKUX U 5 KOHTPOJIBHBIX paboT, B T.4.

2 mMpakTHYeCKHe U 3 KOHTPOJIbHBIC paboThI B 10 Kiacce u

2 MpaKTUYEeCKHe U 3 KOHTPOJIbHBIC paboThI B 11 Kiacce.

JUis TekyIiero KOHTPOJsl YPOBHS YCBOEHHUS yU4eOHOTO MpeaMeTa MCIOJIb30BaTh Takue (HopMel,
KaK caMOCTOsITeNIbHbIE paloThl, B T.4. B (hopMe TecTa, Cpe3oBble pabOThl, YCTHbIE (POPMBI —
(dbpoHTaANBHBIN Oompoc, Oecebl, TMCKYCCUH ¢ UcTonb3oBanueM pecypca KCO.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS KYPCA.



2.1. JIn4HOCTHBIE pe3yJbTAaThl:

e dopMHpOBaHHE OTBETCTBEHHOTO OTHONICHHS K YUYEHUIO, TOTOBHOCTH M CIOCOOHOCTH
o0y4Jaroluxcsi K CaMOpa3BUTHUIO U C€aMOOOpa30BaHHMIO Ha OCHOBE MOTHUBALlMM K
OOy4eHHI0O ¥ TO3HAHHUIO, OCO3HAHHOMY BBIOOPY U IOCTPOCHMIO JalIbHEUIIeH
WHAUBUAYAIbHON TpaeKTopuu oOpa3oBaHUsl Ha 06a3e OPHUEHTUPOBKU B MUpPE Mpodeccuii
U TpodecCHOHATIBHBIX MPEANOYTEHUH C YYETOM YCTOMUYMBBIX IO3HABATEIbHBIX
UHTEPECOB;

e @opMHpOBaHME LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKW M OOUIECTBEHHOM MpAKTHUKE, YYUTHIBAIOLIEIO COLHUAIbHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA;

e dopMupoBaHHE TOTOBHOCTM M CIIOCOOHOCTH BECTH JUAJIOI C JIPYTHMMH JIIOJBMU U
JIOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

e (OcBoeHHUE COIMAIBHBIX HOPM, MPABWJI MOBEACHUS, posiel U (GopM CONMATBLHOM KU3HU B
rpynmnax u cooOIecTBax, BKJII0UYask B3POCIbIE U COLIMaIbHbIE COOOIECTRA;

e Pa3BuTuHe NpaBOBOrO MBIIIJICHUS U KOMIIETEHTHOCTH B PEIICHHUH MOPAJIbHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpPaA, (pOopMHpOBaHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBE/ICHHU S, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHBIM MOCTYIIKAM;

e @dopMupoBaHWE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOpAIllEHUU U COTPYAHUYECTBE
CO CBEpCTHUKAMH, CTAPIIMMH ¥ MIIQJIIIMMH B Ipoiiecce 00pa3oBaTelbHOM, 00IIECTBEHHO
MOJIE3HOH, y4eOHO-HCCIIe10BaTeIbCKON, TBOPUECKON U APYTUX BUIIOB ACATEIHHOCTH;

e  @OpMHUPOBAHHE OCHOB HKOJOTHMYECKOM KYJIbTYpbl Ha OCHOBE IIPU3HAHUS LIEHHOCTH
JKU3HH BO BCEX €€ TPOSABICHHSIX M HEOOXOJUMOCTH OTBETCTBEHHOIO, OEPEKHOTO
OTHOUIEHUS K OKPYKAIOILIEH Cpelie;

e (Oco3HaHHE 3HAYEHUS] CEMbH B JKU3HU YEJOBEKa W OOIIECTBA, MPHUHATHS IEHHOCTH
CEMEIHHOM KHU3HU, YBAXKHUTEIHLHOEC W 3a00TIMBOC OTHOIICHHE K YJICHAM CBOCH CEMBH;

o dopmMupoBaHHe MOTpeOHOCTEN COOII0IATH HOPMBI 3JJOPOBOTO 00pa3a KU3HH, OCO3HAHHO
BBITIOJIHSITH TMPaBHIIa 0€30MaCHOCTH KU3HEIEATEILHOCTH.

2.2. MeTtanpeaMeTHbIe Pe3yJbTaThl:

e VYMeHHE CaMOCTOSATENbHO ONpENeNsTh LW CBOEro OO0y4YyeHHs, CTaBUTb U
dopmynupoBath Juis ceOs HOBbIE 337a4d B yu€Oe U IMO3HABaTEIbHON NEATEIBHOCTH,
pa3BUBAaTh MOTHBBI U MHTEPECHI CBOEH NTO3HABATEIBHON AEATEIbHOCTH;

e VYMeHHEe caMOCTOSTENIbHO IJIAHUPOBATh MYyTH JOCTHXKEHUS 1IeJIed 3alllUIIEHHOCTH, B TOM
yHclie albTepHATHBHBbIE, OCO3HAHHO BbIOMpaTh Haubosee 3P EKTUBHBIE CIOCOObI
peleHHs yueOHbIX U M03HaBaTeIbHbIX 33a4;

e VYMeHue coomHocumv ceou Oeucmeuss C IUIAHUPYEMBIMH pe3ylbTaTaMu Kypca,
ocyuecmenams KOHMpolb CBOEU NEATENbHOCTH B MPOIECcCe JTOCTHXKEHHUS pe3ylbTara,
onpedenams cnocobvl Oelicmeuss B PaMKax NPEIJIOKEHHBIX YCIOBHH M TpeOOBaHUM,
KOppeKmupo8ams c60u Oelicmeaus B COOTBETCTBUU C U3MEHSIOIIECHCS CUTYyallneH;

e VYMeHHE OIIEHMBAaTh MPAaBUJIBHOCTh BBHIMOJIHEHHUS Y4eOHOM 3aaud U COOCTBEHHBIE
BO3MOXHOCTH €€ pelIeHNUs;

e Bianenue ocHOBaMH ~ CAMOKOHTpPOJSl, CaMOOLIEHKHM, MPHUHSATHE  pEIIeHud U
OCYIIIECTBIIEHUE OCO3HAHHOTO BHIOOpA B yUeOHOM 1 MO3HABATENIbHOM AESITEIbHOCTH;



e VYMeHHUSA ONpeneNnarTh IMOHATHS, CO3/aBaTh OOOOIIEHHUS, YCTaHABIMBATh AaHAJIOTHU,
KJIacCCU(UIIUPOBATh, CAMOCTOSTENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH, YCTAHABIUBATh
MIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUThH JIOTUYECKUE PACCYNKACHUS, YMO3ZAKIHOUYEHUS
(MHIIyKTUBHBIE, IETYKTUBHBIE U 110 aHAJIOTHH) U JIeTaTh BHIBObL;

e VYMeHHUE cO3/aBaTh, IPUMEHITH U MPeoOPa30BhIBATH 3HAKU U CUMBOJIbI, MOJICIU U CXEMBbI
JUTSL pEIIeHUs yUeOHBIX U IMO3HABATEIbHBIX 3a/1a4;

e VYMeEHHE OpraHuU30BBIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHTEIEeM M CBEPCTHHUKAMH, padOTaTh WHIUBUAYAIbHO U B TPYIIE, HaXOIUThH 0OIIee
pelieHue W pazpemaTh KOH(GIMKTHI HAa OCHOBE COIJIACOBaHHUS NO3MIMN Hu ydéra
UHTEPECOB, POPMYIHPOBAThH, APIYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHE;

e dopMupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B oOsiactu ucnoib3zoBanus UKT;

e  (DopMHUPOBAHUE YMEHUN B3aUMOJICHCTBOBATh C OKPYKAIOLIUMHU.

2.3. IlpeanmeTrHble pe3yabTaThbl
B pe3yabrare uzydenusi yueOHOro npeamera «XuMush» Ha YpOBHe CpPeHero o01mero
o0pa3oBaHus:

BbInycKHUK Ha 62a30BOM ypPOBHE HAYYHTCH:

— packpblBaTh Ha IpUMEpPax poJib XUMHUU B (OPMUPOBAHHWU COBPEMEHHOW Hay4yHOMU
KapTUHBI MUPA U B IPAKTHUECKOH JEATEIbHOCTU YEJIOBEKA;

— JEMOHCTpPHpOBaTh HA MpHUMEpax B3aUMOCBSI3b MEXKIYy XUMUEH W JIpPYTHUMH
€CTECTBEHHBIMU HayKaMU;

—  pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPUHN XUMUUecKoro ctpoeHust A.M. bytieposa;

— noHuMarh (usudeckuit cmbicn Ilepuogumueckoro 3axona [[.M. MenaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCHMOCTb CBOWCTB XHMHUYECKHX 3JEMEHTOB M OOpa30BaHHBIX HMH
BELIECTB OT JIEKTPOHHOI'O CTPOCHUSI aTOMOB;

—  OOBSCHATH MPUYUHBI MHOTO0OpAa3usl BEIIECTB Ha OCHOBE OOIIUX MPEACTABICHUN 00 MX
COCTaBE€ U CTPOCHUH;

— TNPUMEHSATH MpaBUja CUCTEMATUUYECKONM MEXKIYHApOAHOM HOMEHKJIATYphl KaK CpelCTBa
pas3InyeHus ¥ UICHTU(UKAIIMH BELECTB [0 UX COCTaBYy U CTPOEHHUIO;

—  COCTaBIISITh MOJIEKYISIPHBIE U CTPYKTYpHBIE (OPMYIBl OpPraHUYECKUX BEIIECTB Kak
HocuTeneil WHQpOpPMAallMM O CTPOCHUH BEIIECTBA, €ro CBOWCTBAX M NPUHAJIEKHOCTH K
OTpeIeIECHHOMY KJIacCy CO€TMHEHUM;

—  XapaKTepu30BaThb OPraHWYECKHE BEIECTBA IO COCTaBY, CTPOCHHUIO U CBOMICTBaM,
YCTaHaBJIMBATh NPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MKy JaHHBIMU XapaKTePUCTUKAaMH BEILIECTBA;

—  TPUBOJUTH IPUMEPHl XUMHUYECKHX pEaKIUil, pacKpbIBAIOIINX XapaKTEpHbIE CBOMICTBa
TUMIUYHBIX MPEACTaBUTENIECH KIacCOB OPraHMYECKHX BELIECTB C LIENbI0 UX WACHTU(UKAIMHU U
00BsICHEHUS 00JIACTH TPUMEHEHMS;

—  IPOrHO3MPOBATh BO3MOKHOCTb IMPOTEKAHUS XMMHUECKUX PEAKIMI Ha OCHOBE 3HAHUH O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CrIOCOOHOCTH;

—  HCIOJIb30BaTh 3HAHUSA O COCTaBE, CTPOCHWU M XMMHUYECKHUX CBOWCTBAax BEILECTB IJIA
0e30MacHOro NPUMEHEHUS B IPAKTUUECKOM 1eATeNbHOCTH;

—  NPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOIB30BAHUS MPOIYKTOB MEepepadboTKu HEDTH U
IPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COEAMHEHMH (TOJMATUIIEHA, CHHTETHYECKOIO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);



—  TPOBOAWTH OMBITHI MO PACIIO3HABAHUIO OPraHUYECKUX BEUIECTB: IIIHIICPUHA, YKCYCHOM
KHUCIIOTHI, HETIPEIeTbHBIX JKUPOB, TIIFOKO3bI, Kpaxmala, OETKOB — B COCTAaBE MUIIEBLIX MPOIYKTOB
U KOCMETHUYECKUX CPECTB;

—  BIAQJETh NpaBWIAMHU U TpueMaMu 0e30MacHOi padOThl ¢ XUMUYECKUMHU BEIIECTBAMU H
71a00paTOPHBIM 000PYIOBAaHUEM;

—  YCTaHaBIHMBATh 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEaKIIMU M CMEIICHUSI XUMUYECKOTO
pPaBHOBECHsI OT pa3jMYHBIX (DAKTOPOB C MBI OINPEACICHUS ONTHMAaJIbHBIX YCIOBHI
NPOTEKAHUS XUMUYECKUX MPOIECCOB;

—  TIPUBOJUTH MPUMEPHI TUAPOIIN3A COJICH B TIOBCEIHEBHOM XKH3HH YEIIOBEKa,

—  TPHUBOJIUTH TMPHUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX pEaKUUid B TMPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX H KUZHECATSIILHOCTH OPTaHU3MOB;

—  TPHUBOJIUTH MPUMEPHl XUMHYECKHX pEaKIUd, PaCKPHIBAIOIIUX OOIME XUMHYCCKHE
CBOICTBA MPOCTHIX BEUIECTB — METAJIOB U HEMETAILJIOB;

— TIPOBOJMTH pacyeThl Ha HAXOXJICHUE MOJICKYJSIpHOW (OpMyIBI YIIIeBOJAOpOAa IO
NPOJYKTaM CTOpaHHsI U IO €ro OTHOCUTEIILHOW IIOTHOCTH W MACCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAB;

—  BJAJCTh NpaBUJIaMU OE30MACHOTO OOpAlICHUS C CIKUMH, TOPIOUYMMHU M TOKCHYHBIMHU
BEIIICCTBAMH, CPEIICTBAMHU OBITOBOW XVMHH;

—  OCYHICCTBIISATh TIOMCK XMMHYECKOH HWH(OpPMAIMK 110 Ha3BaHHIM, HIACHTH(HKATOpam,
CTPYKTYpPHBIM (pOpMysIaM BEIIECTB;

— KpUTHUYECKH  OIICHMBATh ¥  HWHTEPIPETHPOBATh  XHUMHUYSCKYI0  HH(OpMaIHIo,
COJZICPKAIIYIOCS B COOOIIEHHSIX CPEACTB MAacCOBOM nH(popMalyu, pecypcax MHTepHeTa, HaydHO-
HOMYJISIPHBIX CTaThsSIX C TOYKH 3PCHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B LENSAX BBISBICHHS
OIIMOOYHBIX CY)KICHHI U (POPMHUPOBAHUSI COOCTBEHHOW TIO3HIINY;

—  TIPEACTABIATH MYTH PEUICHHs TNIOOATBHBIX MPOOJEM, CTOSIIMX MEpe] YeIOBEUECTBOM:
IKOJIOTHYECKUX, SHEPTETHIECKHX, CHIPHEBBIX, H POJIh XUMHUHU B PEIICHUH 3TUX MPOOIIEM.

BbIHyCKHI/IK Ha 0230BOM YPOBHE IMOJYYHUT BO3MOKHOCTD HAYYHUTHCH:

—  WUIIOCTPUPOBATh Ha NMpPUMEpax CTAHOBJIEHHE W SBOJIOLMIO OPraHUYECKOM XHMMHUH Kak
HayKHU Ha Pa3jIM4HbIX UCTOPUUYECKUX FTANax €€ pa3BUTHS;

—  HCTOJB30BaTh METOJbl HAYYHOTO TO3HAHUS TPHU BBINOJTHEHUH TPOEKTOB W y4eOHO-
MCCJIEIOBATENbCKUX 3a/1ad 10 W3YYEHHUIO CBOMCTB, CIOCOOOB TMOJYYEHUS] U PACTO3HABAHUS
OPraHUYE€CKHUX BEIIECTB;

—  OOBSCHATH NPUPOAY U CIOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJICHTHOU
(MoMsipHO#, HEMOJNSAPHOI), MOHHOM, METATUTMYeCKON, BOAOPOJHOW — C IIENbI0 OMpeeNeHus
XHUMUYECKOU aKTUBHOCTH BEIIECTB;

—  YCTaHaBIIMBAaThb TE€HETHUYECKYIO CBS3b MEXKAY KJIaCCaMM OPraHMYECKUX BEIIECTB JIA
000CHOBaHUS TPHUHIMIUATBLHOW BO3MOXXHOCTH TIOJTYYEHHS OPTaHUYECKUX COCAMHEHUMN
3aJJaHHOT'O COCTaBa U CTPOEHUSI;

—  YCTaHaBIIMBAaTh B3aWMOCBSI3U MEXAY (aKTaMu M TEOPHUEH, MPUUUHON U CIEICTBHEM MPHU
aHajgu3e MPOOJEMHBIX CHUTyallMii W OOOCHOBAaHWM TPUHUMAEMBIX pEIICHWH Ha OCHOBE
XUMHYECKUX 3HAHUH.

3. COAEP) KAHUE KYPCA

3.1. COAEP)KAHUE KYPCA XUMHUMU B 10 kaacce



Tema: Beeoenue — 7 uacoe.

[Ipenmer opranmyeckoil xumuu. CpaBHEHUE OPraHMYECKUX COEAUHEHHI C HEOPTraHUYECKHUMH.
[IpupoHble, HICKYCCTBEHHBIE 1 CHHTETUYECKUE COCIMHEHHUS.
BaneHTHOCTh. XMMHUYECKOE CTPOCHHUE KaK MOPSAJOK COEAMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO
WX BaJIEHTHOCTH. (OCHOBHBIC MOJIOKEHUS TEOPUU XUMUUYECKOTO CTPOCHHUSI OPTraHUYECKHUX
coequHeHuil. [loHATHE O TOMOJOTMM W TOMOJIOTaX, U30MEPUM M H30MeEpax. XUMHYECKHE
(GhOpMYITBI U MOJICTTH MOJICKYJT OPTAHUYECKUX BEIIIECTB.

JemoncTpaumuu. Mojiesii MOJIEKYJ TOMOJIOTOB U MU30MEPOB OPraHUYECKUX COEAUHEHHI.

Tema 1: Yzneeo00opoow — 20 uacos.

[TpupoagHns iiras. A ik a H bl. [Ipupoassiii ra3, kak Tormuso. [IpenmyinecTBa
IIPUPOJHOTO ra3a nepes ApyruMu Bugamu Tormsa. CocTaB IPpUPOJHOTO rasa.

ATKaHBI: TOMOJIOTUYECKMH psll, HOMEHKIATypa M H30MEpHsl  aJKaHOB. XHMHUYECKHE
CBOMCTBa aJKaHOB (Ha IpUMEpe MeTaHAa U H3TaHa): TOpPEHHUE, 3aMELICHME, Ppa3JIoKEHUE,
nerugpupoBanue. [IpumeHeHne ankaHoB Ha OCHOBE CBOMCTB.

A 1 K e H bl. DTWIEH, €ro MoJy4YeHue (IeruApPUpPOBAHMEM JTaHa W JIETUIpaTaIueit
3TaHoJIa). XMMHYECKHE CBOMCTBA 3TWJICHA: TOPEHHE, KAUeCTBEHHBIE peakinu (0O0eciBeYrnBaHNe
OpOMHOI BOZBI M pacTBOpa MepMaHraHata Kauus), ruaparanus, noiumepusanus. [lonustunes,
€ro CBOWCTBA U IpUMeHeHue. [I[puMenenne 3TuineHa Ha OCHOBE CBOWCTB.

AnkangueHsl U Kay4uyKku. [lonsaTue 00 ankagueHax Kak yriaeBoJOPOJOB C ABYMs
JBOMHBIMU CBS3SIMU. XHMMHYECKHe CBOiicTBa OyTranueHa-1,3 u u3ompeHa: obOecrBedrMBaHUE
OpoMHOIi BOABI M MOJIMMEpPHU3alus B KaydyKku. Pe3uHa.

A 1 K" HBL. AUETHICH, €r0 MOJyYeHHE MUPOIU30M METaHa M KapOMIHBIM CIIOCOOOM.
XVUMHUYECKUE CBOWCTBA alleTHIICHA: TOPEHUE, 00CeCIIBEUNBaHNE OPOMHOM BOJIbI, TPUCOCTHHECHUE
XJIOpoBOZOpoJa M ruaparanus. llpuMeHeHue aineruieHa Ha OCHOBE CBOMCTB. Peakuus
IOJIMMEPU3aLHY BUHWIXJIOpUAa. [1oMMBUHUIXIIOpU U €ro IPUMEHEHNE.

H e ¢ T b. CocraB u nepepaborka Hedptu. Hedrenponykrsl. beHsun u mnonstue o6
OKTaHOBOM YHCIIE.

b e 13 0 1. [Tonyuenune 6eH307a U3 rekcaHa U aleTHiIeHa. XUMHUECKUe CBOIMCTBa OeH30a:
rOpeHue, raloreHupoBaHue, HUTpoBanue. IlpumeHenne 0eH3051a Ha OCHOBE CBOMCTB.

JemoncTrpanuu. ['openre Merana. OTHOIlIEHHE METaHa K PacTBOPY NEpMaHraHaTa Kayus
u OpomHoil Bozae. IlomyueHue »sTuieHa [AeruapaTaledl s3TaHojla M JIENOJIMMEpHU3alueit
MOJIMATUIICHA, alleTWIeHa KapOWIHBIM crocoboM. PasznoxeHue kaydyka HOpH HarpeBaHuH,
UCIBITAaHUE MPOJYKTOB pa3iiokeHHsl Ha HemnpenenbHocTh. Komtekuus «Hedth u npoaykTsl ee

nepepadoTKm».
JlaGopatopuble ombIThl. 1. OmpezneneHue 5>JIEMEHTHOIO COCTaBa OPTaHUYECKHX
coequHenuii. 2. IloctpoeHue Mozeneil MOJEKya YIJIEBOAOPOIOB. 3. OGnapyxeHue

HCMPECACIIbHBIX COECIUHEHUH B KUIKHX HCCI)TerOIIYKTaX. 4, HOJ'IyLIeHI/IC 1 CBOMCTBA alleTUJICHA.

Tema 2: Kucnopoo- u azomcooepryicanjue cOeOUHEHUA U UX RPUPOOHbIE UCIOYHUKU —
30 uacoe.
Y riuaesBo bl ETMHCTBO XUMUYECKON OPraHU3ALMU )KUBBIX OPraHU3MOB. XUMHUUYECKUN
COCTaB >KMBBIX OPTaHHU3MOB.
VYrneBoapl, UX KiIaccU(pUKAIMI: MOHOcCaxapuabl (TJII0OK03a), Aucaxapuabl (caxaposa) u
nonvcaxapuapl (Kpaxmal U IeJUTI0JI03a). 3HAYCHHE YTJIEBOJOB B JKMBOU MPUPOJE U KHU3HU



yenoBeka. [loHsTMe O peakuusax MOJUKOHJEHCAlMM W TUAPOJIU3a Ha  MpUMEpe
B3aUMOINPEBPAILCHUN: TIIOKO3a <> TMOJUCAXapU/l.

I'moko3a — BEIIECTBO C JIBOMCTBEHHOW (YHKIMEH — anbAerHAOCHUPT. XUMHUYECKHE
CBOWCTBA TJIFOKO3bI: OKUCIICHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHUE B COpPOUT, OpOoKeHHE
(MonoYHOKHCIIOE U cupToBoe). [IprMeHeHue riaroKo3bl Ha OCHOBE CBOMCTB.

C o u p 1 bl. [lonyuenue sTaHona OpoKEHHUEM TIIOKO3bl M THApaTallMeld STHIICHA.
['unpokcunpHas rpynna kak ¢yHKuoHanbHas. llpencraBieHne o BOJOPOJIHON  CBSI3U.
XUMHYECKUE CBOMCTBA ATAHOJA: TOPEHUE, B3aUMOJICHCTBHE ¢ HaTpUeM, 00pa3oBaHHe MPOCTHIX U
CIOXKHBIX 3(GUPOB, OKHcIeHHMEe B anpiaerui. l[IpumeHeHue 53TaHONa Ha OCHOBE CBOWCTB.
AJIKOT0IM3M, €r0 MOCIIEACTBUS U NIPEAYIPEKACHUE.

[lonsiTie O mpenenpbHBIX MHOTOAaTOMHBIX CHUpPTax. [JIMIEpUH Kak IpeIcTaBUTEIb
MHOI0aTOMHBIX cnupToB. KauecTBeHHas peakuusi Ha MHOroaroMHble cnupThl. IIpumeHeHue
TJIMLEPUHA HA OCHOBE CBOWCTB.

KamMenub i yroans @ eHoia KokcoXxuMHUYECKOe MPOU3BOJCTBO U €r0 MPOAYKIIHUA.
[Tomyuenue ¢eHona KOKCOBAaHHMEM KaMEHHOTro yriiid. B3ammHoe BIusSHHUE aTOMOB B MOJIEKYJIeE
deHona: B3aUMOJAEWCTBHE C TUIAPOKCHUIOM HATpusi U a30THOW kuciotoil. [lonmukonneHcamus
denona B peHondopmaibaeruanyto cmomy. [Ipumenenne ¢eHona Ha OCHOBE CBOWCTB.

A nbsaer una bl [lonydeHue anpIernoB OKMCIEHHEM COOTBETCTBYIOLIUX CIIUPTOB.
XUMHUYECKHE CBOMCTBA  albJETHIOB: OKHCIEHHE B COOTBETCTBYIOIIYID KHCIOTY U
BOCCTaHOBJICHHE B COOTBETCTBYIOUIHIA cupT. [IprMenenue hopmanbaernaa u aneraibIeruia.

KapObounoBbse KucimaoT sl [lonyueHne kapOOHOBBIX KHUCIOT OKUCICHHUEM
anbJeTuI0B. XUMUYECKUE CBOMCTBA YKCYCHOM KHUCIOTHI: OOIIME CBOWCTBA C HEOPTAaHUYECKUMU
KHCIIOTaMU W peakius srepudukanuu. [I[puMeHeHne yKCyCHOW KHCIOTHI Ha OCHOBE CBOWCTB.
Bricmine xupHbIe KUCIOTHI Ha MPUMEPE MATbMUTUHOBOM U CTEAPUHOBOIA.

Cnoxubee 3bups ©u X U Dp bl [logydeHne cnoxxkHbix 3UPOB peaxiueit
srepudukanmu. CioxxHsie 3puUpsl B IPUPOJIE, X 3HaUYeHue, [IpuMeHenne cioKHbIX 3(UPOB Ha
OCHOBE CBOMCTB.

Kupbr kak cioxubie dpupbl. XUMHUYECKHE CBOMCTBA JKUPOB: THAPOJINU3 (OMBUICHHUE) U
TUAPUPOBAHUE KUJKHUX kKUpOB. [I[puMeHeHre )KUpoB Ha OCHOBE CBOMCTB.

JdemoncTpanun. OkucieHue cnupra B anpjeruja. KadecTBeHHass peakuuss Ha
MHOroatoMHbie cnupThl. Kommekius «KameHHBIH yromb W TPOAYKTHI €ro mepepabOTKH.
PactBopuMocCTh (heHONa B BoJIe MTpH OOBIUHOM TemrepaType U Mpu HarpeBaHuu. KauecTBeHHBIE
peakiuu Ha deHol. Peakiins «cepeOpsHOro 3epkasay ajibAeTHA0B U ITIOK03bl. OKUCIIEHUE allb-
JIETUI0B U TJIOKO3Bbl B KUCIOTHI ¢ momomibio rugapokcuaa meau (I). Ilomydenue ykcycHo-
ATUJIOBOTO M YKCYCHO-H30aMuioBoro 3¢upos. Komrekuus sgupubix macen. KauectBenHas
peakuus Ha KpaxMail.

JlaGopaTopublie onbIThl. 7. CBolicTBa rautiepuHa. 8. CBoiicTBa opMasbaeruia.

9. CroiicTBa ykcycHoi kuciotsl. 10. CBoiicTBa kupoB. 12. CBOMCTBA ITIOKO3BI.

JI.13. CoiictBa kpaxmana. JI.14. CBoiicTBa 6€1IKOB.

A M u H bl Ilonstne 06 amunax. IlosyueHne apoMaTHUECKOro aMHHA — aHWIMHA — U3
HUTpOOEH30J1a. AHUJIMH KaK OpraHu4ecKkoe OCHOBaHUE. B3auMHoe BIUSHIE aTOMOB B MOJIEKYJIE
aHWIMHA: OCJIa0JIeHHe OCHOBHBIX CBOWCTB M B3auMoJeiicTBue ¢ OpoMHOM Bojao#. Ilpumenenue
AQHWJIMHA HA OCHOBE CBOWCTB.

AMuHOKHCHOTHL. [lonyueHne aMHHOKHCIOT M3 KapOOHOBBIX KHCJIOT M THUAPOJIU30M OENKOB.
XUMHYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(OTEpHbIX OpPraHW4YecKUX COEAMHEHUI:



B3aUMOJICHCTBUE CO IIEJIOYaMH, KHCIOTaMU U APYr C APYroM (peakiusi MOJUKOHJICHCALINH).
IlenTuanas cBsA3b U nonuneNnTUAbl. [I[puMeHEHNEe aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 1 x u. Ilomydenue OenKOB peakiyell MOJMKOHACHCAIIMM aMUHOKUCIOT. [lepBuuHas,
BTOpUYHAS ¥ TPETHYHAS CTPYKTYpPhl OCIKOB. XWMHUYECKHE CBOWCTBA OCIKOB: TOpCHHE,
JeHaTypalus, TUAPOIU3 U IBETHBIEC peakiuu. bruoxumuueckue GyHKIUN OETKOB.

I'eneTnueckas CBA3b MEXAY KJIaCCAMHU OPTaHUYECKUX COCAMHEHUH.

HykaneuHoBbBle KHUCIOTBbL. CHHTE3 HYKJICHHOBBIX KUCIOT B KJIETKE U3 HYKJICOTHIOB.
OO6mwmit mman crpoenust Hykieotunaa. CpaBHenue crpoenus u ¢ynkinuii PHK u JIHK. Poms
HYKJIGMHOBBIX KHCIIOT B XpaHEHUM U Nepenaue HacieacTBeHHOW wuHpopmanuu. [lonsTHe O
OMOTEXHOJIOTUU U TEHHOW WHXKEHEPHH.

JdemoncTpaumuu. B3auMoJelicTBUE aMMUaka W aHWJIMHA C COJIIHOM KHUCIOTOW. Peaknus
aHWIMHA ¢ OpOMHOU Bojoi. Jloka3aTenbCcTBO Hamuuus (QYHKIIMOHAIBHBIX TPYII B PacTBOpax
aMUHOKUCIOT. PacTtBopeHne wu  ocaxnenue OenkoB. L[BeTHble  peaknuu  OEIKOB:
KCaHTONPOTEHHOBasi U OmypeToBas. ['opeHue NTHUYbETO Mepa U LepcTssHOW HUTH. Monenas Mo-
nexynsl JIHK. Ilepexompl: 3TaHON —)3THICH—)3THICHIIIMKOIb—ITHIICHIIUKOIAT Meau (ID);
3TaHOJI—)3TaHAIb—3TaHOBAs KUCJIOTA.

IIpakTuyeckas padora Ne 1. Unentudukaius opraHuuecKux COeAMHEHUN.

Tema 3: Buonocuuecku akmugHbvie cOeOUHEHUA — 7 UACOB.

® epw™me HT B. OepMEHTH KaKk OHOJIOTUYCCKUE KATAIHM3ATOPBI OCIKOBOW IMPHPOJIHI.
Ocobennoctr GpyHKIIMOHUPOBaHUS (hepMeHTOB. Poib ()epMEHTOB B JKU3HEICATEITHHOCTH KUBBIX
OpPraHU3MOB M HapOJTHOM XO3SIICTBeE.

B urtawmun b [lonatue o BuramuHax. HapyimieHus, cBsi3aHHbIE C BHTaMHUHaMHU:
ABUTAMUHO3BI, TUIIO- U TUNIEPBUTAMUHO3bI. Butamun C Kak mpencTaBUTENb BOJOPACTBOPUMBIX
BUTAMUHOB M BUTAMUH A Kak MPEICTaBUTENb KUPOPACTBOPUMBIX BUTAMHHOB.

I' o p M 0 H bl [loHSITHE O TOPMOHAX Kak F'YMOPAJIBHBIX PETYNIATOPaX KU3HEAESITEIbHOCTU
JKUBBIX OpPraHu3MoB. MHCynIMH W ajpeHalMH Kak IpeacTaBuTend ropmoHoB. [Ipoduiaktrka
caxapHoro auabera.

JlexapcTB a. JlekapcTBeHHas XUMUS: OT MATPOXUMHUU O XUMHOTEPANUU. ACHUPHUH.
AnTHOMOTHKM M JucOakTepuo3. Hapkotuueckue BemiectBa. Hapkomanus, Ooppba ¢ Hel u
npopHIaKTHKA.

JemoHcTpauuu. PaznoxkeHue nepokcuga BOJOpOJa KaTajla30od CBIPOrO MscCa U ChIPOTO
kaprodensa. Komnekuus CMC, conmepxkamux sH3uMmbl. Mcnsitanue cpensl pactBopa CMC
UHAMKaTopHON Oymaroi. Mmtoctparuu ¢ ¢pororpadusMu )KUBOTHBIX C Pa3IMYHBIMU (hOpMaMU
aBuTamMuHO30B. Komnekuus BUTaMUHHBIX IpenapaToB. McmbelTaHue cpeabl  pacTBopa
acKOpOMHOBOW KUCJIOTHI MHAUKATOPHOU Oymaroi. McnbplTaHne anTeyHoro mpemnapara WHCYJIUHA
Ha Oenok. [lomarHsis, 1abopaTopHas 1 aBTOMOOUIIbHAS allTeyKa.

Temad: chyccmeenuble U cunmemuuecKue noaumepsl — 4 yaca.

Nck YCCTBCECHHBIC II OJJUMCD BIL HonyquHe HCKYCCTBCHHBIX IMOJIUMEPOB, KaK
IMPOAYKTOB XHUMHYECKOM MOI[I/I(bI/IKa]_[I/II/I NpUupoOAHOro IOJIUMEPHOTO ChIPbA. I/ICKYCCTBCHHLIC
BOJIOKHa (a].IeTaTHBIfI HICJIK, BI/ICKO3a), HUX CBOMCTBA U IMPUMCHCHHUC.

CHHTEeTHUUYECKHE MOITHUME P BL HonyquI/Ie CUHTCTUYCCKUX IMOJIMMEPOB PCAKIUAMHA
MMoJIMMEpHU3allU W TMMOJIMKOHIACHCAIIUH. CprKTypa MMOJIMMEPOB: HHHeﬁHaﬂ, Pa3BCTBJICHHAA H
MMPOCTPAHCTBCHHAA. HpeJICTaBI/ITeJ'II/I CHHTCTHYCCKHUX IIlIaCTMacCC:. TIIOJIM3THIICH HU3KOIro H



BBICOKOTO JABJICHUS, MOJUIIPONIICH U NMOJUBUHWIXJIOpUA. CUHTETHUYECKHE BOJIOKHA: JIABCaH,
HUTPOH U KampoH.

JemoncTpanuun. Komekius mactMace U u3enuid U3 HUX. KOJUIEKIIMM MCKYCCTBEHHBIX U
CHHTETUYECKUX BOJIOKOH WM H3JeNHM M3 HUX. Pacrno3HaBaHuE BOJOKOH MO OTHOIICHHUIO K
HArpeBaHUIO U XUMUYECKUM PEaKTUBAM.

JlaGopaTropHbie onbIThI. 15. O3HaKOMJIEHHE C KOJUICKIIMEH MIACTMACC, BOJJIOKOH U Kay4yKOB.

IIpakTnyeckas padora Ne 2. PacriozHaBaHue MJIaCTMACC U BOJIOKOH.

3.2. COOEP KAHUE KYPCA XMMUHU B 11 kiaacce

Tema 1. Ilepuoouueckuit 3akon u cmpoenue amoma — 4 uaca
OcHOBHBIE CBEJIEHUS O CTPOEHUU aTOMa. fJIpo: MPOTOHBI U HEUTPOHBI. M30TOMNBI. DNEKTPOHBI.
OnekTpoHHas o00osouka. DHepreTuyeckuid ypoBeHb. OCOOEHHOCTH CTPOCHUS 3JIEKTPOHHBIX
000J10YE€K aTOMOB DJJIEMEHTOB 4-TO M 5-TO TepHoaoB nepuogudeckod cuctemsr J[. H.
MenneneeBa (mepexogHbix diemMeHTOB). [lonste 00 opOutansax. S- u  p-opOUTaIH.
DNEeKTPOHHBbIE KOH(DUTYpAIITN AaTOMOB XUMUYECKUX JIEMEHTOB.
[Tepuoaunueckuii 3akoH [I. 1. Menneneesa B cBere yueHus o crpoenun aroma. Otkpsitue /1. U.
MeH1eneeBbIM NIEPUOJNYECKOTO 3aKOHA.
[Tepuongndeckass cuctema xumudeckmx snemeHToB JI. WM. MenneneeBa — rpadudeckoe
O0TOOpaXe€HHE NMEPUOJNYECKOro 3aKoHAa. PU3NYECKUN CMBICI MOPSAKOBOIO HOMEpA 1JIEMEHTA,
HOMEpA NepuoJia U HOMepa rpymnnbl. BaneHTHble 37€KTpoHBI. [IpuunHBI U3MEHEHHUsI CBOMCTB
9JIEMEHTOB B IIEPUOAAX U rpyImax (TJIaBHBIX MOArPYyMax).
[lonoxeHnue BOAOpPOAAa B MEPUOJMYECKOW CHUCTEME. 3HAUEHHUE IEPUOJMYECKOr0 3aKOHAa U
MEPUOIUYECKON CUCTEMbl XUMUUYECKUX aneMeHToB [[. M. MenaeneeBa ais pa3BUTHS HAYKH U
MOHUMaHUS XUMUYECKON KapTUHBI MUPA.
Jemoncrpanuu. Pa3zmnunsie popMbl IeprOANIECKON CHCTEMBI XUMHUYECKUX HIIEMEHTOB
. . Menneneena.

Tema 2. Cmpoenue eewiecmea — 25 uacos.

Honnast xumuueckas cBs3b. Katnonel u aHuoHsl. Kmaccuduxarms nonoB. MonHble Kpuc-
TaJuiM4ecKkue pemeTky. CBONCTBA BEIIECTB C 3TUM TUIIOM KPUCTAINIMYECKHUX PEIIETOK.
KoBasieHTHast XxuMu4eckas CBA3b. OJIEKTPOOTpUIATENbHOCTh. llonsipHas u HemoJsipHas
KOBaJeHTHbIE CBs3U. Jlumonb. [lonspHOCTH CBS3M U MOMSPHOCTh MoJNeKynbl. OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa3oBaHHUS KOBAJCHTHON CBA3H. MOJEKyIspHbIE U
aTOMHBIE KpUCTalIn4yeckue pemerkd. CBONCTBA BEIIECTB C ITUMH TUIIAMHU a KPUCTAIUTMUECKUX
pELIETOK.
Mertannuueckast xumudeckas cBs3b. OCOOEHHOCTH CTPOECHHS aTOMOB METaJNIOB. MeTrainueckas
XUMHYECKasl CBSI3b U METaJUIMyecKas KpucTamiudeckas penierka. CBONCTBa BEIIECTB C 3TUM
TUTIOM CBSI3H.
Bonoponnas xumudeckass CBs3b. MEXMOJNEKYJIsIpHasE U BHYTPUMOJIEKYJISIpHAsh BOJOPOIHAS
CBS13b. 3HAUEHUE BOJAOPOAHOM CBSI3H JUI OPraHU3aUH CTPYKTYp OHOMOIUMEPOB.
[Tonumepsl. IlnacTMaccsl: TEPMOIIIACTBI M PEAKTOILIACTBI, UX MPEACTABUTENN U MPUMEHEHUE.
Bonokna: mpupoaHbsie (pacTHTENbHBIE W JKHBOTHBIC) M XHUMHUYECKHE (HMCKYCCTBEHHBIC U
CUHTETHUYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHUE.
["a3000pa3Hoe cOCTOSTHUE BEIECTBA. TPy arperaTHbIX COCTOSHHS BOABL. OCOOCHHOCTH CTPOCHUS
ra3oB. MossipHbIif 00beM Ta3000pa3HbIX BEIECTB.



[Tpumepbl Ta3000pa3HBIX MPHPOTHBIX CMECed: BO3AYX, NPUPOAHBIN Tra3. 3arps3HEHue
aTMocdepsl (KUCIOTHBIEC TOKIH, MTAPHUKOBEINA 3 (dekT) u 6opnda

C HUM.

[IpencraButenu T1a3000pa3HBIX BEUIECTB: BOJOPOJ, KHUCIOPOJ, YIJIEKUCIBIA ra3, aMMHAaK,
stuiieH. VX nomydyenue, cobupanue 1 pacro3HaBaHUe.

XKunkoe cocrosHue BemectBa. Bona. I[lorpeOnenue Boiasl B OBITY M Ha INPOU3BOJCTBE.
JKecTKkocTh BOJBI M CITIOCOOBI €€ YCTPaHEHMS.

MuHepanbHble BOJbI, MX MCIIOJIb30BaHUE B CTOJIOBBIX U JIE€UCOHBIX LIETIAX.

Kunkue KpucTaibl U UX IPUMEHEHHE.

TBepaoe cocrosHuE BemecTBa. AMOp(HbBIE TBEpAbIE BEIIECTBA B MIPUPOJE U B KHU3HU YEJIOBEKA,
UX 3Hau€Hue U npuMeHeHue. Kpucramimueckoe CTpOEHUE BELLIECTBA.

Hucnepcusie cuctemsl. [loHsTHE 0 AUCTIepCcHBIX cucTeMax. JlucnepcHas (aza u qucrepcuoHHas
cpena. Kmaccudpukanust AUCTIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperatHoro COCTOSIHUS
JMCIIEPCHOM cpeJibl U TUCTIEPCUOHHOMN (a3bl.

I'pyboaucriepcHble CUCTEMBL; SMYJIbCUHU, CYCIIEH3UH, a3PO30JIH.

TonkoaucnepcHsle cuctembl: renu u 3omd. CocTtaB BemiectBa M cMeceil. Bemiectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUsI. 3aKOH IOCTOSIHCTBA COCTABa BEILIECTB.

[TonsiTve «10y1» M €€ Pa3sHOBUAHOCTH: MaccoBas (J10Ji1 AJIEMEHTOB B COEAUHEHMHM, OIS
KOMIIOHEHTa B CMECH — JI0JI1 NpUMeEceil» J10Jis1 pacTBOPEHHOI'O BEIECTBA B pPacTBOpPE) U
oObemHas. /{0 BbIX0OAA MPOIYKTa peakLUu OT TEOPETUUECKHU BO3ZMOYKHOIO.

JemMoncTpanumn. MoJenp KpUCTaNIMYeCKOW peneTku xjaopuaa Hatpus. OOpa3ibl MUHEPAJIOB C
MOHHOW KPUCTAJUIMYECKOW PEIIeTKOM: KanbLuTa, ranura. MoJenn KpUCTAJUIMYECKUX PEIeTOK
«Ccyxoro npaa» (Wik uoja), anMasa, rpadura (uau kBapua). Monens monekynsl JJTHK. O6pasist
wiactMace  (eHonmodopmanbieruHple, — HOJAMYpETaH,  HOJIMATUIECH,  [OJUIPONMIIEH,
HNOJMBUHUIIXJIOPUI) U U3Aeaus U3 HuX. OOpasibl BOJOKOH (IIEPCTh, HIENK, alleTaTHOE BOJIOKHO,
KampoH, JIaBCaH, HEWJIOH) W u3nenus u3 Hux. OOpas3ipl HEOPTaHMYECKUX IOJUMEpOB (cepa
IUIaCTUYECKas, KBapl, OKCHJ AJIOMUHUSA, MPUPOJHBIE AIIOMOCHIMKATHI). MOJelnb MOJISIPHOTO
oObema ra3oB. TpHu arperatHbiX COCTOSHHSA BOAbl. OOpa3lbl HAaKUMM B 4YaHHUKE M Tpyodax
LEHTPaJIbHOro oTorIeHHs. KecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. [Ipubopsl Ha KUAKUX
Kkpuctaiiax. OOpasipl pa3iIuYHbIX JUCIEPCHBIX CUCTEM: 3MYJbCUH, CYCIEH3MH, a’po30Jei,
reneit u 3oneit. Koarymsanus. Cunepesuc. ddexr Tunnans.

JlabopaTopubie onbIThbl. 1. OnucaHue CBOMCTB BEIIECTB Ha OCHOBE THUIIA KPUCTAJIIMYECKOU
pemetku. 3. JKecTkocTh BOJBl. YCTpaHEHHE KECTKOCTH BOAbl. 5. (O3HakOMIIEHHE C
JUCIIEPCHBIMH CUCTEMAaMHU.

IIpakTuyeckas padora Ne 1. [Tonyuenue, coOupanue u pacro3HaBaHUE ra3oB.

Tema 3. Xumuueckue peaxkuyuu — 19 uacoes.
Peakuuu, waymme 0Oe3 M3MEHEHMsI cOCTaBa BEIIECTB. AJIOTPONHST U aUIOTPOIHBIE
BUZOM3MeHeHUs. [IpUunHbI alIoTponMK Ha mpuMepe MoaupuKaluil Kuciopoja, yriepoaa u
docdopa. O30H, ero OUOTOTUYECKAS POJIb.
H3oMepsl 1 uzomepus.
Peakuuu, maymmue ¢ HM3MEHEHMEM COCTaBa BEIIECTB. PeakuMM COEIUMHEHMS, Pa3JIOXKEHMS,
3aMenieHus] U OOMEHa B HEOPraHWYecKOM M oOpraHuyeckodl xumuu. Peaknum 3k30- u
sHAOTEepMUYecKue. TermnoBoil A3(eKT XUMUYECKON peakiuu U TEPMOXUMUYECKHE YpaBHEHUS.
Peaknuy ropenusi, Kak 4aCTHBIN Ciy4all SK30TE€PMUYECKUX PEAKIIUN.



Ckopocth xuMHuecKOl peakiuu. CKOpOoCTh XMMHUYECKOM pEaKIUH. 3aBUCHUMOCTb CKOPOCTHU
XUMHUYECKON PEaKIMK OT PUPOBI PEAruPYIOLINX BELIECTB, KOHLIEHTPALMH, TEMIIEPATYPHI,
IUIOLIAI MTOBEPXHOCTU CONPUKOCHOBEHMS M KaTajau3aropa. Peaklum roMo- U reTeporeHHbIE.
[Tonsatue o kartamu3e W Karanuzaropax. DepMeHTHl Kak OWOJIOTMYECKHE KaTalu3aTophbl,
0COOCHHOCTH MX (YYHKIIMOHUPOBAHHUSL.

OOpatumocTh XxuMHuYecKUX peakiuil. HeoOpatumble W oOpaTuMble XMMHYECKHE PEAKIIMH.
CocTosiHMEe XMMHUYECKOr0 paBHOBECHUS AJIsi OOpaTHMbIX XUMHYECKHX peakiuil. CriocoObl cMe-
HICHUST XUMHYECKOIO0 DPAaBHOBECHs Ha IMpUMepe CHUHTe3a aMMuaka. [loHstne 00 OCHOBHBIX
HAyYHBIX MPUHIUIIAX [IPOU3BOJICTBA HA MPUMEPE CUHTE3a aMMHUAaKa UM CEPHON KHUCIOTHI.

Posib Boapl B XuMHU4eckoil peakuuu. VIcTHHHBIE pacTBOpPHI. PacTBOPUMOCTh M KITaCCHU(UKAIHS
BELIECTB 10 3TOMY IIPU3HAKY: paCTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPHUMBIE BELLIECTBA.
ONEKTPOIUTHl U HEIEKTPOIUTHI. DJIEKTpOIUTHYECKas Auccouuanus. Kuciorel, OCHOBaHUS U
COJIM C TOYKH 3PEHUSI TEOPUH IEKTPOJIUTHUECKOMN TUCCOUALIIH.

XUMHYECKHE CBOWCTBA BOJbI: B3aUMOJICHCTBHE C METa/JIaMU, OCHOBHBIMU U KHCJIOTHBIMU
OKCHJAMHM, pa3lio)KeHHe M oOpa3oBaHHE KPHUCTAJUIOTHApATOB. Peakuuu ruapatanuu B
OpPraHUYECKON XUMUHU.

['unponu3 opraHMYecKUX ¢ HEOpraHWYecKHX coenuHeHWil. HeoOpaTumblii  THIPOIHU3.
OOpaTuMblii TUAPOIU3 COJIEH.

['uponu3 opraHMuECKUX COSIUHEHUM U €ro MPAaKTUYECKOE 3HAUE€HUE IS [TOJIy4E€HUs TUAPOIIN3-
HOrO cHupTa U MbLIa. buonoruueckas posib THAPOJIM3a B IUIACTUYECKOM M SHEPreTHUYECKOM
0OMeEHE BEIIECTB U PHEPTUH B KIIETKE.

OKHCTUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucienus. OnpeneneHue CTeneHu
okucieHus 1o ¢opmyne coenuHeHus. I[loHsTne 00 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiusx. OKHCIEHUE U BOCCTAHOBJICHHE, OKUCIUTEIh U BOCCTAHOBUTEIIb.

DNEKTPOaN3. DINEKTPOJIN3 KaK OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIN MpPOIECC. DIEKTPOIU3 pac-
IUTABOB M PAacTBOPOB Ha Ipumepe xsopuaa Hatpus. [IpakTuueckoe nmpuMeHEHHE 3JIEKTPOJIU3a.
DNEKTPOIUTUUECKOE MOTYUEHUE aTFOMUHUS.

JMemonctpauuu. [Ipespamenne kpacaoro gocdopa B 6enbiit. O30HaTop. Moaenu MoieKy
H-OyTaHa W M300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIMM OT MPHUPOJABI BEIIECTB HA MPUMEpE
B3aUMOJICHCTBUSL PACTBOPOB PA3JIMUHBIX KUCJIOT OAMHAKOBOM KOHILIEHTPALlUM C OJUHAKOBBIMU
rpaHylaMd IMHKA W B3aMMOJCHCTBHS OJUHAKOBBIX KYCOYKOB pa3HBIX METaUIOB (MarHus,
[IMHKa, »elle3a) C COJITHOM KHCIOTOW. B3ammopeiicTBhe pacTBOpPOB CEpHOW KHCIOTHI C
pacTBopamMH THOCYyNIb(aTa HaTpUs pPA3NIUYHOW KOHIEHTpAllMM W TeMmmeparypel. Mozens
KHIIAIEro cios. PasnokeHue mnepokcujga BOAOpPOJA € IOMOINBIO KaTanu3atopa (OKcHIa
maprania (IV)) m kartamasel celporo Mmsica U cbiporo kaprodens. IIpumepsl HeoOpaTUMBIX
peakuuii, HAymux ¢ 00pa3oBaHUEM OCaJKa, I'a3a WM BoJbl. B3auMopeiicTBue TUTHS U HATPUSI C
Bojoit. [Tomyuenue okcuna gocdopa (V) u pacTBOpeHHE €ro B BOJE; UCIBITAHUE MOTYYEHHOTO
pactBopa jakMycoM. OOpa3ipl KpUCTAUIOIWIpaToB. VcnbiTaHue pacTBOPOB AJIEKTPOIUTOB U
HEDJIEKTPOJIMTOB Ha IMPEIMET JUCCOLMALUU. 3aBUCHUMOCTb CTENEHH DJIEKTPOJIMTUYECKOU
JIMCCOIIMALMU YKCYCHOM KHCJIOTBI OT pa30aBieHusi pactBopa. ['maponus kapOuaa KajbIHsl.
['unponu3 xkapOOHATOB IMIETOYHBIX METaIOB W HUTpaToB IuHKa wiu cBuHIia (II). Tlomydenue
Mbu1a. [Ipocrelimme OKMCIUTENIbHO-BOCCTAHOBUTEIBHbBIE PEAKLMU: B3aMMOACHCTBHE LIMHKA C
COJITHOW KHCJIOTOM H Kene3a ¢ pactBopoMm cyibdara memu (II). Monens amexTponusepa.
Mojenb 37eKTpOAU3HON BaHHBI JUIsl TOTYYEHUS aTFOMUHUS.



JlabopaTopHble ombITHI. 6. Peakuus 3amelieHdss MeOu >KEJIe30M B PACTBOPE MEIHOIO
kynopoca. 8. [Tomyuenue Bomopoma. 9. Paznmunbie ciaydam ruaponusa coneid. 12. I'mmponu3
XJIOPHUJIOB M all€TaTOB LIEJIOYHBIX METAJIOB.

Tema 4. Bewecmea u ux ceoiicmea — 20 uacoe..
Mertamnsl. BzauMopeilicTBue METalJIOB € HEMETaIaMH (XJIOPOM, CEpOM U KUCIOPOIOM).
B3auMozeiicTBUE IIETOUYHBIX M LIEIOYHO3EMEIbHBIX METAJUIOB ¢ BOAOWU. DIIEKTPOXUMHUYECKUN
PN HANpsHKEHUM MeTauioB. B3aumonelcTBHE METauIOB € pacTBOpaMU  KHUCIOT M COJICH.
AmoMuHoTepMusi. BzauMonelicTBrue HaTpuUs € 3TaHOJIOM U (PEHOIOM.
Koppo3us meramio. IloHATHE O XMMHYECKOM M BJIEKTPOXMMHYECKOM KOPPO3UU METAJIIOB.
Croco0bl 3alUTHI METAJIJIOB OT KOPPO3HH.
Hewmeranbi. CpaBHUTENbHAS XapaKTEPUCTUKA TaJOrCHOB Kak HauOoliee TUIUYHBIX
npeacraBuTesield HeMeTauioB. OKHUCIUTENbHBIE CBONCTBA HEMETAUIOB (B3aUMOJAEHUCTBHUE C
MeTaJlJlaMl U BOJOpOJIOM). BoccraHOBUTENbHBIE CBOMCTBA HEMETAUIOB (B3aUMOJIEHCTBUE C
Oojiee DJIEKTPOOTPHUIIATEILHBIMA HEMETala M  CJIOXHBIMU  BEIIECTBAMU-OKUCIUTEIISIMU).
Kucnotel Heopranuueckue u opranuveckue. Knaccudukanusa kucnor. XMMUYECKHE CBOWCTBA
KHCJIOT: B3aUMOJEHCTBUE C METAUIaMH, OKCHJAMHM METaJUIOB, THAPOKCHUIAMU METAJIOB,
coimssmMu,  crupramu  (peaknus — orepudukanuu). OcoOble  CBOWCTBA  a30THOM U
KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.
OcHoBaHusI HeopraHudeckue u opranumyeckue. OCHOBaHMs, MX KiaccuPukanus. XUMHUIECKUE
CBOMCTBa OCHOBAaHWI: B3aUMOJCHCTBUE C KHCIOTaMH, KHUCIOTHBIMH OKCHJAMH U COJISIMH.
Pa3noxeHne HepaCTBOPUMBIX OCHOBAHMIA.
Comu. Knaccudukanus cosieil: cpeaHue, KUCiable 1 OCHOBHbIE. XMUMHUYECKHUE CBOMCTBA COJEH:
B3aUMOJICHCTBUE C KHUCIIOTaMH, LIeJI04aMH, MeTailaMi U coyiaMu. [IpencraBurenu coneit u ux
3HaUYCHHME. XJIOPUJ HaTpus, KapOoHaT Kaiblus, ¢ocdaT Kanblus (CPEAHHE COJIH);
THJIPOKapOOHATHI HATPUSI K AaMMOHUS (KHCIIBIE COJIN); TUApPOKcokapOonat menu (1I) —
MajaxuT (OCHOBHAs COJIb).
KauecTtBenHble peakimuu Ha XJIOpUA-, Cyibdar-, U KapOOHAT-aHHUOHBI, KAaTHOH aMMOHWSI,
katronsl xenesa (1) u (III).
['eneTnyeckas CBsI3b MEX/1Y KJIaCCAMH HEOPraHUYECKUX U OpraHnyeckux coeauHeHui. [lonstue
0 T€HETUYECKOM CBSI3M U F'€HETUUYECKHUX psiax. [ eHeTnueckuil psa Meramia. ['eHeTuueckuil psa
HemeTamia. OcoOEHHOCTH TEHETUYECKOTO PsAZIa B OPTaHUYECKOM XUMUH.
HMemoncrpanuu. Komnekuus oOpas3ioB MeTamwioB. B3aummojeiicTBue HaTpusi U CYpbMBI C
XJOpOM, JKeje3a ¢ cepol. ['opeHume MarHMs M adlOMHHHMS B Kuciaopozae. B3aumopeiicTBue
LIEJIOYHO3EMENBHBIX METAUIOB C BOJOW. B3amMmopeiicTBue HaTpus € 3TaHOJIOM, LHUHKA C
YKCYCHOM KHCJIOTOW. ATFOMUHOTEPMUA. B3anuMoericTBue MeAN ¢ KOHLIEHTPUPOBAHHOM a30THOM
KHCJIOTOW. Pe3ynpTaThl KOpPpO3MM METAJVIOB B 3aBUCHMOCTH OT YCJIOBHM €€ MPOTEKaHUS.
Konneknus 06pa3ioB HemeTaywuioB. B3aumojaeicTBHe XJIOPHOW BOJIBI C pacTBOPOM Opommuaa
(vognnma) kanusa. Kosuekmuss TPUPOAHBIX OPraHUYECKUX  KHUCTOT. Pazb6aBnenue
KOHLIEHTPUPOBAHHOW CEPHOW KHCIIOTHI. B3anmoneincTeue KOHLIEHTPUPOBAHHOM CEpPHOM
KHUCTIOTHI C Caxapom, IEJUTI0N0301M U Menblo. OOpasibl MPUPOTHBIX MUHEPAIIOB, COAEPKAIIUX
XJIOpUJ HaTpus, kKapOoHaT Kanblus, pocdat kanpuus u ruapokcokapoonar meau (II). O6pasisl
MUIIEBBIX MPOAYKTOB, COJAEPXAIINX THAPOKAPOOHATHI HATPHUS M AMMOHHS, UX CIOCOOHOCTH K
Pa3oKEHUIO MPU HarpeBaHuu. ["amenne coapl ykcycoM. KauecTBeHHBIE peakiiuy Ha KaTHOHBI U
AQHUOHBI.



JlabopaTopuble onbIThl. 13. O3HakoMieHHE C KoJuleKiuell metamioB. 14. O3HakoMIEHHE C
KOJUIeKIMel HemeTalioB. 15. O3HakomiieHue ¢ koiuiekuuei kucnot. 11. Ilonyuenue u cBolicTBa
HEPACTBOPUMBIX OCHOBaHMM. 17. O3HAKOMIIEHNE C KOJUIEKIMEN MUHEPAJIOB, COAEPIKAIIMX COJIH.
IIpakTyeckas padora Ne 2. Pacnio3HaBaHuE BEILIECTB.

4. TEMATHYECKOE IINTAHUPOBAHHUE

4.1. YYEBHO-TEMATUYECKHWM IUIAH 10 kaace

Paznen Tema Komnuecrso | Konnyectso
qacoB KOHTPOJIbHBIX
pabot
da3za 3amyckKa (COBMeCTHOE NPOEeKTHPOBAHME M IVIAHNPOBaHHe Y4eOHOr0 roaa)
I | Beenenue | 7 |
@da3a NOCTAHOBKH W pPellieHHsI CHCTEMHBIX 33124
I YTIIeBOIOPOIBI 20 1
i Kucnopon- u azorcoaepxaniye opraHU4ecKue COSAMHEHUS U 30 1
UX IIPUPOJHBIE HCTOUHUKHU

PeduexcuBnas gasa

v buonornyecku akTUBHBIE COETUHEHUS
V. M cKyccTBEHHBIE Y CHHTETUYECKHE ITOJIUMEPBI 4
HUTOI'O: 68 2

4.2. YYEBHO-TEMATHYECKHM IUIAH 11 kaace

Paznen Tema KomnuectBo | Komnuuectso
JacoB KOHTPOJIbHBIX
pabor
@da3a 3anycka (COBMeCTHOE MPOEKTHPOBAHME U IJIAHHPOBAHHME YUeGHOI0 rojia)
I ‘ [lepnonnyeckuil 3aKOH U CTPOCHHE aTOMa ‘ 4 ‘
da3a NoCTAaHOBKH U peuicHus CMCTEMHBIX 3a1a4
Il CrpoeHue BeliecTBa 25 1
Il XUMHUYECKUE PEAKITUU 19 1
PedaexcuBuas dasa
v BemectBa 1 ux cBoicTBa 20 1
UTOI'O: 68 3

5. KPUTEPUU OLIEHUBAHUS JOCTUXKEHUN YUYALIIUXCS




¢ OrueHka «5» — OTBET He TpeOyeT JONOJTHEHH, BECh MaTEpUall H3JI0KEH B IIOJTHOM
o0beme. Peus xopormas.

¢ OneHka «4» — B U3TI0KEHUH MaTepHala JIOMyIeHbl He3HAUUTeIbHbIE OMINOKHY,
HETOYHOCTHU.
¢ OneHka «3» — B yCBOGHUH U U3JI0)KEHUU MaTepraia UMEI0TCs CyLIECTBEHHbIE IPOOeEbI,

U3JI0’KEHUE HE CaMOCTOSITEIbHOE (HABOSIINE BOIIPOCKHI YUUTEISI, IOMOILIb YYaIlIUXCs), B OTBETE
HUMEIOTCS CYLIECTBEHHBIE OIIUOKHU.
¢ Onenka «2» — OCHOBHOE COJIep:KaHHEe MaTepuala 1o BOIPOCY HE PaCKpPBITO.

6. YAEBHO-METOIJMYECKU KOMILIEKT

1. 'a6puensn O.C. Yuebuuk Xumus. 10 k1. bazoBslit ypoBens. — M.: JIpoda, 2017;
2. I'abpuensn O.C. Yuebnuk Xumus. 11 k. ba3oseiit yposens. — M.: lpoda, 2017.

3. I'abpuenan O. C, Ocmpoymos H.I'. HactonbHas kaura yuurens. Xumus. 10 Ki1. ypoBeHb:—
M.: JIpoda, 2004.

4. I'abpuenan O. C, Ocmpoymoe U.I'., Cnaokoe C.A. HactonbHas kHura yuurenst. Xumus. 11
kJ1. ba3oBslii ypoBens. — M.: Jlpoda, 2009.

5. H.I1.Tpoezybosa. KoutponbHO-U3MepUTeIbHble MaTepuanbl. Xumus: 10 kimace. — M.:
BAKO, 2011. —96c.

6. H.II1. Tpoezybosa. KontponbHO-H3MepUTeIbHBIC MaTepuanbl. Xumus: 11 kracc. —M: BAKO,
2011. - 112c.

7. M.A.Paboe. Tectsl o xumuu. 10 knacc: k yueOnuky O.C.I'abpuensna «Xumus. 10 kiacc.
bazosslit ypoBeHb— M.: U3parenbcTBo «OKk3amen», 2011.

8. M.A.Ps6os, FO.E.Heeckasn. Tectol 1o xumuu. 11 kmace: k yaeonuky O.C.I'abpuensiaa
«Xumust. 11 knacc. ba3osslii ypoBeHnbs — M.: M3natenscTBo «OKk3amen», 2011
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