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1. IlnaHupyemble pe3yJbTAaThl 0CBOCHHUSI YUeOHOI0 npeaMera « XuMHs»
I/I3y‘IGHI/Ie XUMHHU JaCT BO3MOXKHOCTb JOCTHUYDL CICAYIOIIUX PE3YJIbTATOB B HAIPABJICHUHA

JIMYHOCTHOTO Pa3BUTHS:

. TOTOBHOCTh M CITOCOOHOCTh K O0pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUHM BCEH JKU3HHU; CO3HATEIBHOE OTHOIICHHWE K HEIPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIIEUTHOHN MPo(hecCHOHAIBHOM U O0IIECTBEHHOM eI TeTbHOCTH,

. OpUEHTAIMS OOYYaroMIMXCs Ha JOCTIKEHUE IJIMYHOTO CYACThs, pPeaTu3aluio
MO3UTHUBHBIX JKU3HCHHBIX IICPCIICKTUB, HWHHUOUATUBHOCTb, KPCATUBHOCTb, TIOTOBHOCTHL U
CHOCOOHOCTh K JMYHOCTHOMY CaMOOIPEIENCHHIO, CIIOCOOHOCTh CTaBUTh 1M U CTPOUTHh
KU3HCHHBIC ITJIaHbI,

. TOTOBHOCTb M CIIOCOOHOCTH 00ECIICYUTh ce0e M CBOUM OJIM3KUM JIOCTOHHYIO )KU3HB
B IIPOIIECCE CAMOCTOSITEIILHOM, TBOPYECKON M OTBETCTBEHHOM JIEATEILHOCTH,

. HPaBCTBEHHOE CO3HAHME U TOBEICHUE HAa OCHOBE YCBOCHHUS OOIIEYEITOBEYCCKUX
[ICHHOCTEH, TOJIEPAHTHOTO CO3HAHMS M TIOBEJCHHS B IOJUKYJILTYPHOM MHUpPE, TOTOBHOCTH W
CIIOCOOHOCTH BECTH Auainor ¢ ApyruMu JroAbMH, JOCTUT'aTb B HEM B3aMMOIIOHMMAaHUA, HAXO/AUTh
06HII/I€ LEJI U COTPYAHUYATD AJId UX JOCTHUIKCHUS,

® PasBUTHUC KOMHCTGHHI/Iﬁ COTpyaAHHYECTBA CO CBCPCTHUKAMHU, ACTbMU MJIAALICTO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTelbHOM,  OOIIECTBEHHO  IIOJIE3HOHM,  Yy4eOHO-
UCCIIEIOBATEILCKOW, IIPOCKTHOM U APYTHX BUIAX JNCATCIHHOCTH,

. MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYMMOCTU HAYKH, TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPYECTBY, BIIaJICHUE JIOCTOBEPHOMU
uH(popMaLuel 0 NEPENOBbIX JOCTHXKEHUAX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON HayKW,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpPA U OOIIECTBA;

o 9KOJIOTUYECKAasl KyJbTypa, Oepe)KHOE OTHOUICHUsS K POJHOW 3eMiie, MPUPOTHBIM
oorarctBaMm Poccuu u Mypa; INOHUMAHUC BIUAHUA COLUAIIBHO-3KOHOMHUYCCKUX IMPOLCCCOB HaA
COCTOSTHUE TPUPOIHONW M COIMAIBHOM Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOIHBIX
PECYPCOB; YMCHUSA W HABBIKKM PA3yMHOI'0 HNPUPOAOMNOJIB30BAHUSA, HETCPIIMMOC OTHOHICHUC K

JNEUCTBUSAM, MTPHUHOCAIINM BpeA JKOJIOTHUHU; MPUOOPETEHHE OMbITa HKOJIOr0-HAMPaBICHHOM
JIeATEIIbHOCTH;

MeTtanpeaMeTHBIMM pe3yJIbTaTaMHU OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOH MpOrpaMMbl
OCHOBHOTO 00I11eT0 00pa30BaHUs SBISIOTCS:

1. PerynsTuBHble yHUBEpCaIbHbIE yUeOHbBIE N1EUCTBUS

BrinmyckHuk Hayuures:

J CaMOCTOSITENILHO ONPEAEIATh LIEH, 33aBaTh IapaMeTpbl U KPUTEPHH, 10 KOTOPBIM
MOKHO ONIPEACINTD, YTO LEJIb JOCTUTHYTA,

° OILICHUBAaTh BO3MOJXXHBIEC IIOCICACTBUA JOCTUIXCHUA MOCTaBJICHHON nejian B
NEeSITeIbHOCTH, COOCTBEHHOM JKM3HM M JKU3HM OKPYKAIOIIMX JIIOJIel, OCHOBBIBasCh Ha
COO00OpaXEHUSIX ITUKU U MOpaJIu;

. CTaBUTh U  (OpMyNIHpoBaThb COOCTBEHHBIE 3aJaud B  0Opa30BaTEIbHOMN
NeSITeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

. OLIEHUBATh PECypChl, B TOM YMCJE BpeMs U JIpyrue HeMmaTepualbHble Pecypchl,
HE0OXO0IMMBIE /IS TOCTH)KEHUS TIOCTABICHHOH 11eJIH;

o BBIOMPATH MyTh JOCTHXEHUS 1€, TUIAHUPOBATh pellleHNe MOCTaBIEHHBIX 3ajad,
ONTUMU3UPYS MaTepualbHble U HEMaTepUallbHbIE 3aTPaThI;

o OpraHu30BbIBaTh 3(PPEKTUBHBIN MOUCK PECYpPCOB, HEOOXOAUMBIX JUIS TOCTUKEHUS
IMOCTaBJICHHOM IICIIH;



° COINOCTABJIATh MOJIYYEHHBIH pPE3ybTaT ACSATEILHOCTH C MOCTABJICHHOW 3apaHee
HEIBIO.

2. Ilo3HaBarenbHbIC YHUBEPCATIbHBIC YUEOHBIC ICHCTBHS

BrinyckHuUK Hay4duTCS:

° UCKaTh M HAXOJIUTh OOOOIIEHHBIC CIOCOOBI PEHICHHS 3a7a4, B TOM YHUCIE,
OCYIIECTBIISATh pa3BEPHYTHI HHPOPMAIIMOHHBIN IMOMCK U CTABUTh HA €r0 OCHOBE HOBBIC (YUCOHBIC
Y TI03HABATEJIbHBIC) 3a1a4H;

° KPUTHUYECKH OLICHWBATh U MHTEPIPETUPOBATH MH(DOPMALHUIO C PA3HBIX MO3UIIHH,
pacro3HaBaTh ¥ UKCHUPOBATH IPOTHUBOPEUHS B MH(POPMAITMOHHBIX HCTOYHHKAX;

° HCITOJI30BaTh pa3JIMYHbIC MOJCIbHO-CXeMaTHUYECKHE CpeacTBa IS
MIPEJICTABIICHUSI CYLIECTBEHHBIX CBSI3€M M OTHOIIECHUM, a TaKKe MPOTUBOPEUYUH, BBISIBJICHHBIX B
WH(pOPMAITMOHHBIX HCTOYHHUKAX;

° HaxOJIUTb M MPUBOAUTH KPUTHUUECKHE APTyYMEHTbl B OTHOLIEHUHU JEUCTBUI U
CYXAEHUU APYroro; CHOKOWHO U Pa3yMHO OTHOCUTBHCS K KPUTUYECKUM 3aMEUaHHSIM B OTHOLIEHUH
COOCTBEHHOTO CYKJICHUsI, paCCMaTPUBATh UX KaK pecypc cOOCTBEHHOTO pa3BUTHS;

° BBIXOJIUTH 32 PAMKH y4eOHOTO IMpeAMeTa W OCYIIECTBIATH ILeJeHANpaBICHHBIN
MOWCK BO3MOYKHOCTEH Il IIIUPOKOTO MEPEHOCA CPEACTB U CITIOCOOOB JICHCTBUS;

° BBICTpAauBaTh WHIUBUIYAJbHYI0 00pa30BaTENIbHYI0 TPACKTOPUIO, YUYHUTHIBAs
OTPAaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

° MEHSTh U YAEPKUBATH PA3HBIE MTO3UIIMHU B I03HABATEIILHOMN AEATEIbHOCTH.

3. KoMMyHUKaTHBHBIE YHUBEPCATIbHBIC YUEOHBIC IEHCTBUS
BrinyckHuK Hay4duTCs:

° OCYILECTBJIATh JICJIOBYKO KOMMYHHUKALMI0 KakK CO CBEPCTHUKAMH, TaK H CO
B3POCIBIMH (KaK BHYTpU 00pa3oBaTEIbHON OpraHU3allMM, TaK W 3a €€ IpejaesiaMu), moa0upaTh
MapTHEPOB JJisi  JIEJIOBOM KOMMYHHUKAIIMM HMCXOAS U3 COOOPaKEHUM pe3yJbTaTUBHOCTHU
B3aNMOJICHCTBHS, a HE JIMYHBIX CUMITATHIA,

° MIPU OCYIIECTBJICHUH TPYNIIOBOM PaOOTHI OBITH KaK PyKOBOIUTENEM, TaK U YWICHOM
KOMaH/IbI B Pa3HBIX POJISIX (reHepaTop UieH, KPUTHK, UCTIOJHUTENb, BBICTYIIAIOIINMA, SKCIEPT U
T.J1.);

° KOOPJIMHUPOBATH U BBIMOJHATH pabOTy B YCIOBUAX PEATHHOTO, BUPTYAJILHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

° pa3BEPHYTO, JOTUYHO U TOYHO M3JIaraTh CBOKO TOYKY 3PEHHS C MCIOJIb30BAHUEM
aJIeKBAaTHBIX (YCTHBIX U MMUCbMEHHBIX) S3BIKOBBIX CPEJICTB;

° pacro3HaBaTh KOH(PJIMKTOTEHHBIE CUTyaIluu U MPEIOTBPAIIaTh KOHMIUKTHI 10 UX
aKTUBHOM (ha3pl, BBICTpaWBaTh JEIOBYID M OOpa30BaTENbHYI0 KOMMYHHKAIIMIO, H30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXKICHUU.

IpeameTnbiMu pe3yjbTatamu ocBoeHHs OCHOBHOW 00pa30oBaTEbHOM MPOTPAMMBI CPETHETO
0011ero 00pa3oBaHUs SIBJISTFOTCS:

B pe3yabTare uzyueHusi yaeGHoro npeamera «XuMHUsD» HA YPOBHe CpeJHero o01iero
o0pa3oBaHus:
BbinyckHuK Ha 0230BOM YPOBHE HAYUMTCSH:

- pacKphIBaTh Ha IPUMEPax pojib XMMUHU B (POPMHUPOBAHNN COBPEMEHHOIN HAyYHON KapTHHBI
MHUDPA U B IPAKTUYECKOMN AESATEIbHOCTH YEIOBEKA;



- IEMOHCTPUPOBATH HA IPUMEPAX B3AUMOCBS3b MEKYy XUMUEH U IPYTUMH €CTECTBEHHBIMU
HayKaMy;
- pacKpbIBaTh Ha IpUMepax M0JIOKEHUS TeOpUr XUMudeckoro crpoenus A.M. byrieposa;

- moHuMarh ¢usndeckuii cmeica Ilepuoamueckoro 3akona /.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTb CBOMCTB XUMHYECKHUX AJIEMEHTOB K 00pa30BaHHBIX MU BEIIECTB
OT 3JIEKTPOHHOTO CTPOEHHUS aTOMOB;

- OOBSICHATD MPUYMHBI MHOTOOOpa3us BEIIECTB HAa OCHOBE OOIIMX IMPEACTaBICHUH 00 MX
COCTaBe M CTPOCHHH;

- IPUMEHSATH MpaBWJIa CHCTEMAaTHUYECKONH MEXKIYHApOJHOM HOMEHKIATYphl KaK CpeICTBa
pa3IMueHNs ¥ UACHTH()UKAIIMK BEIIECTB 0 UX COCTaBY M CTPOCHHIO;

- COCTaBJIATh MOJICKYJIAPHBIE U CTPYKTYpHbIE (OPMYJBI OPraHMYECKHUX BEIIECTB Kak
HOcHTeNneld HWH(OpMAamMu O CTPOCHUHM BEIIECTBA, €r0 CBOWCTBAX M NPHUHAIICKHOCTH K
OIIPEIETICHHOMY KJIacCy COEANHCHUH;

- XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBYy, CTPOCHHIO U CBOWCTBAM,
yCTaHABJIMBATh PUYUHHO-CIICACTBEHHBIE CBSI3U MEXKAY TaHHBIMHU XapaKTEPUCTUKAMH BEIECTBA;

- IPUBOANTH TPUMEPHl XUMHUYECKUX PEAKIMH, PACKPHIBAIOIIMX XapaKTEpHbIE CBOICTBA
TUIMYHBIX TPEICTAaBUTEICH KIACCOB OPTaHMYECKHUX BEIIECTB C LENbI0 WX HICHTU(DUKAIUU H
00BsicHEHUS 00J1aCTU IPUMEHEHUS;

- IPOrHO3UPOBATh BO3MOXKHOCTH MPOTEKAHHSI XUMHUECKUX PEaKIfii Ha OCHOBE 3HAHHUHU O
TUIIAX XUMHUYECKOH CBS3H B MOJICKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

- ICTIOJIb30BATh 3HAHMSI O COCTaBE, CTPOSHHUH M XMMHUYECKHX CBOMCTBAX BEIECTB IS
0€30I1aCHOTO MPUMEHEHUS B IPAKTHUECKON JeSITeTbHOCTH;

- IPUBOAMTH MPUMEPHI MPAKTUIECKOTO HCIIOJIB30BAHUS IPOIYKTOB NepepadOTKu HePTH H
MPUPOHOTO ra3a, BRICOKOMOJIEKYJISIPHBIX COSTMHEHHUH (TIOJIMATHIICHA, CHHTETHYECKOTO KayJyyKa,
alleTaTHOTO BOJIOKHA);

- IPOBOJIUTH OMBITHl MO PACMO3HABAHUIO OPraHMYECKUX BEIECTB: INIMLEPHUHA, YKCYCHOU
KHCJIOTHI, HETIPEIEIIbHBIX JKUPOB, TIIFIOKO3bI, Kpaxmaia, OEJIKOB — B COCTaBE MUIIEBHIX IPOTYKTOB
U KOCMETHUYECKUX CPEJICTB;

- BJIaJIeTh MPaBUJIaMU M IpueMaMH 0e30macHoil paboThl ¢ XMMHUYECKMMHU BEIECTBAMU U
71a00paTOpHBIM 000PYIOBaHUEM;

- yCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peaKkIy U CMEIEHHs] XUMUUECKOTO0
pPaBHOBECHSI OT PA3JIMYHBIX (DAKTOPOB C LIETBbIO ONPEAETICHUS ONTUMAIBHBIX YCIOBUHM MPOTEKAHUS
XUMHMYECKHX MPOLIECCOB;

- IPUBOAMTH MPUMEPHI THIPOJIN3a COJIEH B MOBCEHEBHOM KU3HU UEJIOBEKA,;

- IPUBOAMTH TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUMHA B  MPUPOJE,
IIPOM3BOJICTBEHHBIX MPOIIeccax U KU3HEAEATEIbHOCTH OPTaHU3MOB;

- IPUBOAMUTH TPHUMEPHl XUMHUYECKUX PpEaKIHi, pacKpbIBAIOIIUX OOIIME XHUMHYECKHE
CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB U HEMETAJLIIOB;

- IPOBOJIUTh pAacyeThl Ha HAXOXKJICHHE MOJIEKYJISIpHOH (OpMyJBl YIIIeBOAOpOAa IO
IPOAYKTaM CTOPaHUsl U MO €ro OTHOCHUTENIbHOW IJIOTHOCTH M MAacCOBBIM JIOJIIM 3JEMEHTOB,
BXOJISIIIUX B €T0 COCTaB;

- BJIaJIeTh NpaBWiaMu 0e30MacHOro oOpalleHHs ¢ €IKMMH, TOPIOYMMH U TOKCUYHBIMH
BEIIECTBAMH, CPEICTBAMHU OBITOBOM XUMHUU;



- OCYILIECTBIIATh MOMCK XUMHUYECKOW HHGPOpMAluU IO Ha3BaHUSAM, HJEHTH(PUKATOpaM,
CTPYKTYPHBIM (pOpMyJIaM BEILIECTB;

- KpUTHYECKH  OLEHMBATb W  WHTEPOPETHPOBATH  XHUMHYECKYI0  HMH(OpPMAIHIO,
COZIEPIKAIYIOCs B COOOIICHHUAX CPEICTB MaccoBOi nHpopmMary, pecypcax Murepuera, HaydHO-
HOIYJIIPHBIX CTaThSIX C TOYKH 3PCHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LENAX BBISBICHHS
OIIMOOYHBIX CYXKIECHHH U (POPMHUPOBAHUSI COOCTBEHHOW O3HIINY;

- IPEJCTABIATh IYTH PEIICHUsS TI00aTBHBIX MPOOJIEM, CTOSIIUX IEPe]] YeIOBEUYECTBOM:
HKOJIOTHYECKUX, IHEPTETHUECKUX, CHIPHEBBIX, H POJIb XUMHHU B PEIICHUHU 3TUX MTPOOIEM.

BuinyckHuk na 6a3060m ypoene noayuum 03MOHCHOCHb HAYUUMbCA:

- UITIOCMPUPOBAMs HA NPUMEPAX CMAHOBAEHUE U IB0JIYUI) OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCMOPULECKUX DMANAX ee Pa3eumusl,

- UCNOIb306AMb MemoObl HAY4YHO20 NO3HAHUA npu 6bINOJIHEHUU NPOEKmMos U y’{€6H0'
UCCne008amenbckKux 3a0ay no U3y4eHuro 06012017’16, cnocoboé nojy4yeHusl u pacno3nHasaHnusl
opeaHu4decKux eewiecmse,

- 00BACHAMb  NpUpody U CHOCcoObl 00PA306aHUSL XUMUYECKOU C653U. KOBALECHMHOLL
(NONAPHOLL, HENONAPHOLU), UOHHOU, MEMALIUYEeCKOU, B000POOHOU — C Yelblo ONpedeseHus
XUMUYECKOU AKMUBHOCTU 8EUeCmE;

= ycmaHaeaueams ceHemu4decKyro Ce643b Meofcdy Kilaccamu opearudeckux eewecme ons
obocHosanUs npuHL;unuaﬂbHoﬁ 603MOIUCHOCMU NOTYUEHUA OPcAHUUECKUX COeOUHeHUll 3a0AHH020
cocmaesa u Cmpoenust,;

- YCMAHABIUBAMb B3AUMOCEA3U MedCOy hakmamu u meopuetl, NPULUHOU U CLe0CEUem npu
aunanuze npooIeMHbIX cumyayuti U 000CHOBAHUU NPUHUMAEMBIX PEUeHUll HA OCHO8e XUMUYEeCKUX
3HAHU.

2. Coaep:xkaHue yueOHOI0 nmpeaMera
10kaacc (354; 14. B Heaento)
Teopust XMMHYECKOr0 CTPOCHHUSA OPraHu4YecKux coequHenni. Ilpupoaa xuMnyeckux csasei
Opranuueckue BemiecTBa. [losiBaeHHEe M pa3BUTHE OPraHWYECKOW XUMHUHU KaK HayKH.
XHUMHUUYECKOE CTPOCHUE KAK MOPSAJOK COCIUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJICHTHOCTH.
OcCHOBHbIE TOJOXEHUS TEOPUHM XMMHMUECKOTO CTPOEHHS OpPraHMYECKHUX COEIMHEHUN
A.M. BytnepoBa. YriepoaHblii CKeIeT OpraHndeckol MoJieKyibl. KpaTHOCTE XUMUYECKOU CBS3H.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHMsI MOjeKyls. M3omepus u U30Mephl.
[Tonstue o ¢pyHKkuMOHATBHOMN rpynmne. [IpuHIKIBI KITacCUPUKALIMM OPTaHUYECKUX COEAMHEHU.
Cucrematnueckas MeEXIyHAapoJHas HOMEHKJIATypa W MPUHIMIBI 0O0pa3oBaHMs Ha3BaHUU
OpraHUYEeCKUX COCIUHEHMM.
MecTo 1 3HaueHUE OPraHNIEeCKON XUMHUH B CUCTEME €CTECTBEHHBIX HayK.
Yraesoaopoabl
[TpenenbHble yraeBoaopoas! (ankansl). Cmpoenue monexynol memana. I'oMonornyeckuit
psan anka”oB. I'omonoru. MexayHapoaHas HOMEHKIIATypa OpraHM4ecKux BelecTs. HM3omepus
YTJIEPOAHOTO CKejleTa. 3aKOHOMEPHOCTH W3MEHEHHS (PU3UYECKHX CBOMCTB. XHMHUYECKUE
cBOWicTBa (Ha TpUMepe MeTaHa U JTaHa). peakUuH 3aMelleHus (TajJoreHupoBaHUeE),
JETUIPUPOBAHUS KaK CIOCOOBI MOMYyYeHUS! BaXKHEUIINX COEIMHEHUN B OPraHUYECKOM CHUHTE3E.
['openne MeTaHa Kak OJUH W3 OCHOBHBIX MCTOYHHMKOB TEIJla B MPOMBIIIJIEHHOCTH U OBITY,
uzomepusayuu ankanos. ILlennvie peaxyuu. Ceoboouvie paoduxanvi. Ianozenonpoussoonvie
ankanos. HaxoxneHue B IpUpOAE U IPUMEHEHHE aJIKAHOB.

Kpatnsie cBs3u. HenpenenbHble yrieBoaopoasl. AnkeHbl. CmpoeHue Monexynvl
omunena. SP—Iubpuousayusa. T'omonornyeckuii psn ankeHoB. Homenknatypa. M3omepus
YTJIEPOJTHOTO CKEJIeTa W TIOJIOKEHHSI KPAaTHOM CBS3M B MOJICKYJie. XMMHYECKHE CBOMCTBA (Ha
npUMepe 3TUJICHA): peakH MPUCOECTUHEHUs (TaIoreHUPOBAaHUE, cuUOpuposaHue, TUIIpATALMS,



2uopoeanioeeHuposanue)  Kak — crmoco0  TodydeHHs — (PYHKIMOHAIBHBIX  IMPOU3BOJIHBIX
yIJIEBOAOPOAOB, TopeHus.  Ilpasuno Mapkosuukosa. Bvicokomonekyaapuvie CcOeOUHeHUs.
Kauecmeennvlie peaxkyuu Ha O06otinylo c6a3b. llonmumepusanust STHIEHA KaK OCHOBHOE
HAIPAaBIIEHUE €r0 UCIOJb30BaHus. [[0MMATHUIICH KaK KPYIMTHOTOHHAKHBIM MPOAYKT XUMHUYECKOTO
npousBojcTBa. [I[pumeHeHue sTuieHa.

Ankanuensl W kKaydyku. [loHstme 00 ankaagueHax Kak YIJIEBOAOPOJAX C JBYMs
IBOMHBIMU cBsi3aMU. [lonmumepusanusa nuBuHuia (Oytaauena-1,3) kak croco0 MONTy4YeHHUS
CHUHTETHUYECKOTO Kayuyka. Mzonpen (2-memundbymaoduen-1,3). HaTypaibHblii U CUHTCTUYCCKHIA
Kayuyku. Bynkanuzauus kayuyka. Pesuna. [Ipumenenue kxayuyka u pe3unbl. Conpsasicénnvie
ogounvie ceasu. llonyuenue u xumuueckue ceoticmea ankaouenos. Peaxkyuu npucoeounenus
(eanoeenuposanus) u nouMepuU3AYUY AIKaOUeHO8.

Ankunbl. AuetrusieH (3THH) U ero romolyiord. CmpoeHue MONEeKyIbl ayemuieHda.
['omonoruyeckuit psa ankuHoB. Homenknatypa. M3omepus yriiepoqHOro ckenera v MoJ0KeHus
KpaTHOW CBSI3U B MoleKyne. Meoicknaccosas usomepusi. SP-Iubpuouzayus. XUMHYECKUE
CBOIiCTBa (Ha MpUMepe alleTUJIeHa): PeakIuK MPUCOeANHEHUS (TaJOreHUpOBaHUe, 2uopuposaue,
TUApaTalys, 2Uopo2aio2eHuposanie) Kak crnoco0 MoixydeHusl IOJUMEPOB U JIPYTUX MOJIE3HBIX
npoayKTOB. ['opeHue aneTuieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JIJIsl CBAPKU U
pe3ku MetauioB. [IpuMenenue ameruiaeHa.

THounamue o yuxnoankauax.

ApeHbl (apoMaTUuYeCKHE YTIIEBOJAOPOAbI). BeH301 Kak NpencTaBUTENb apOMaTUYECKHX
yIaeBo10poaoB. Cmpoenue monekynivl Oen3ona. XUMHUUYECKHE CBOMCTBA: PEAKIMHM 3aMEIICHUS
(raJoreHHpOBaHKWE) KaK CImoco0 TMMONY4YCHHsS] XHMHYECKHUX CPEICTB 3alllUThl PACTECHUH,
npucOeANHEeHUs (THAPUPOBAaHUE) KaK J0Ka3aTelbCTBO HEMPENENIbHOrO XapakTtepa OeH30Ia.
Peakuus ropenus. Tonyon. Hzomepus 3amecmumenen. Ilpumenenue Oensona. [lecmuyuobl.
TI'enemuueckas c6s3b apeHos ¢ Opyeumu y2nee000pooamu.

Ipupoonvie ucmounuxu yeneeo0opooos. Ilpupoonwiii 2az. He¢hmo. Ilonymusie negpmsivie
eazvl. Kamenmwiti yeonv. Ilepepabomrxa mepmu. Ilepeconka negpmu. Pexmugurayuonnas
konouua. bBenszun. Jluepoun. Kepocun. Kpexune nepmenpooykmos. Tepmuueckuu u
Kamanumuyeckuti kpekureu. Iluponus.

Kucaopoacoaepxamue opranndecKkue CoeIMHeHHUs.

Kucnopoacoaepxaiue opranndeckue coeauHeHus. OHOATOMHBIC MPEICIbHBIC CIHPTHI.
Knaccugukanus, HOMEHKIaTypa, U30MepUsl CIUPTOB. METaHON M 3TaHOJI Kak HpeACTaBUTENN
IpeJlebHBIX OJHOATOMHBIX CIIUPTOB. [lepuunbiii, 6MOpudHbll U MPEeMUUHbIL AMOMbL Y21epood.
Booopoonas céa3p. XumMuueckue CBONCTBaA (Ha MpUMepe METaHoJa U ATAHOJIA): B3aUMOACHCTBHE
C HaTpueM Kak Ccrnoco0 yCTaHOBJEHMS HaJIW4YMs THJIPOKCOTPYMIbI, peakus ¢
raJlorTeHOBOJIOPOJIaMH  KaK CIOCO0 IMOJydyeHHsl pPacTBOpHUTENEH, NerujpaTanus Kak crocod
NOJlydyeHus1 HJTujeHa. Peakuus TopeHMs: CHOUPTHI Kak TOIUMBO. Cnupmogoe 6Opooicenue.
Depmenmul. Booopoousie cesazu. IlpumeHenne Metanosna u aTanosna. Gusnonornyeckoe AeHcTBre
MeTaHoJIa U ATaHOJIa Ha OpraHu3M YeJIOBeKa. A1K0201U3M.

MHoroaToMHbl€ COIUPTHI. DTUJIECHIJIMKONIb U TJIULEPUH KaK MPEACTaBUTENN MPEIEIbHBIX
MHOT0aTOMHBIX cUpTOB. KauecTBeHHas peakiisi Ha MHOTOAaTOMHbBIE CIIUPTHI U €€ TPUMEHEHUE
JUIsl pacliO3HaBaHMS TIIMLEPUHA B COCTaBE KOCMETHUECKUX cpencTB. [IpakTuieckoe nmpuMeHeHne
STUJICHTIIMKOJIA U TIINLEPUHA.

®enon. Apomatuueckue crnupTbl. CTpoeHue MONeKynbl (QeHona. Bzaumuoe enusanue
amomos 6 monexyie gpenona. Xumuieckue coucmea: 63aumooeiucmeue ¢ Hampuem, 2UOPOKCUOOM
Hampus, 6pomom. Kauecmeennas peaxkyus Ha ghenoa.
[Tpumenenue enona.

KapOonunbhsle coennnenns. KapOoHuibHas rpymnmna. AjbaeruHas rpymnmna. AjbIeruibl.
Keronsl. 3omepus u HomeHkiatypa. [lonyuenue u xumuueckue ceoucmsa anvoeuoos. Peakyuu
OKUCTIeHUs U npucoeouHeHus arboecudos. Metananb (popMaibAeria) 1 dTaHalb (alleTanbIeTu)
KaK NpPEICTaBUTENM MpeleibHbIX albaerujioB. KadecTBeHHblE peakuMu Ha KapOOHWJIbHYIO



rpymiy (peakius «cepeOpsiHOro 3epkana», B3aumonaencTBue ¢ ruapokcuaom meau (I1)) m ux
npUMEeHEeHHe JUIsl 0OHApY>KEHUS MPEAeNIbHBIX albJIeTU0B B MPOMBIIUIEHHBIX CTOYHBIX BOJaXx.
Toxcuunocts anpaerunoB. [Ipumenenue hopmanbaeruaa u aeTaabIeruaa.

KapOonoBbeie kucnotel. Kapboxcunvrnas epynna (kapboxcozpynna). Hzomepus u
HoMenKamypa Kap6onogvlx kuciom. OTHOOCHOBHBIE NpPENEIbHbIE KapOOHOBBIE KHUCIIOTHI.
Ilonyuenue 00HOOCHOBHBIX nNpedenvbHbIX KapOOHOBbIX Kuciom YKCyCHas KHCIOTa Kak
MPEJICTABUTENb MPEIeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBa (Ha
IIpUMepE YKCYCHOM KHCIIOTBI): PEAKLUU C METAJUIAMU, OCHOBHBIMH OKCHJIaMHU, OCHOBAaHUSIMU U
COJISIMHU KaK MOATBEPXKICHHUE CXOACTBA C HEOPraHMYECKUMU KuciaoTaMu. Peakuus stepudukanuu
KaK Croco0 Mojy4yeHus CIOXKHBIX 3(upos. [IpuMeHeHHe YKCyCHOH KHCIOTBI. MypaBbHHAS
kucnorta. Anerarsl. [Ipeacrapnenue o BhICIIUX KapOOHOBBIX KHCIOTaX.

Crnosxxubie 3¢upsl 1 Kupbl. Homenxkiamypa. [lomydenne, XAMUYECKHE CBOMCTBA CIIOKHBIX
a¢upoB. Peaknus ostepuduxanuu.  Croxsble 3QUPHl Kak MOPOIYKThl B3aUMOJEHCTBUS
KapOOHOBBIX KUCJIOT CO cupTamu. [IpuMeHeHrne CI0KHBIX 23(PUPOB B MUIICBON U TapProMepHOi
MPOMBINIIEHHOCTH. JKHUpBI KakK CIIOKHBIE 3(QUPHI IIHIIEPUHA M BBICHIMX KApPOOHOBBIX KHCIOT.
PactutenbHble M KMBOTHBIE JKHPBI, UX COCTaB. Pacno3HaBaHME pacTUTENbHBIX JXUPOB Ha
OCHOBaHMUU UX HENPeeNbHOro xapakrepa. [Ipumenenue xupos. ['uapon3 uiam oMplUIEHHUE )KUPOB
KaK crioco0 MPOMBIIIJICHHOTO MOJTyYeHHsI COJICH BBICIINX KapOOHOBBIX KUCIIOT.

MBpbL14 KaK cOJIM BBICIIUX KapOOHOBBIX KUCIIOT. Moromue cBoiicTBa Mblia. Cunmemuueckue
Morowue cpedcmaa.

VYrnesoanl. Knaccuduxamnus yrieBogoB. Monocaxapuabl. Onueocaxapuosl. Jlucaxapumsl.
Haxoxnenue yriieBogoB B Ipupoje. [oko3a Kak anbAeruJocnupT. bpoKeHHE TIIIIOKO3BI.
Opykro3a. Caxaposa. [uodponus caxaposzvl. Kpaxman M 1eIrono3a Kak OHWOIOrMYecKue
nosuMepbl. XUMUYECKHUE CBOMCTBA Kpaxmaja U LHEeJUTI0J103bl (THIPOIN3, KaueCTBEHHAs peakliys ¢
HOIOM Ha Kpaxmall U ee INpUMEHEHHUE Uil OOHapyXKeHHsl Kpaxmajia B MPOAYKTax MUTAHHS).
[Ipumenenue u Ouonoruueckas posb yrieBoJoB. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHaxX Ha
pUMepe alleTaTHOro BOJOKHA. Ayemunyenntonoza Knaccughuxayus 6010koH.

Nnentudukanuss OpraHUYECKUX COEAUHEHUH. [ enemuueckas cea3b Mmedcoy Kiaccamu
opeanuyeckux coeounenui. TUIBI XMMUYECKUX peaKkIHii B OPraHNnYeCKON XUMHH.

A3oTcoaep:kamye OpraHnyecKne COeINHEeHusl.

AmuHokucHoTel U Oenku. CocTtaB M HOMEHKIATypa. AmuHvl. Amunoepynna. AHUMUH.
Ionyuenue u xumuueckue ceoucmea aHuiuHa. AMUHOKHUCIOTHI KaKk aM(pOTepHbIe OPTaHUYECKUE
coenquHeHus. Mzomepus u Homenkaamypa. bunonapuoii uon. llentuanas cBsa3s. buonornueckoe
3HauUEHUE O-aMUHOKUCIOT. OONacTH TPUMEHEHUS aMUHOKUCIOT. Xumuueckue ceoticmea
amunoxkucaiom. Ilenmuowi. I[lonunenmuowl. Inuyun. benxku Kak NpUPOJHBIE OHOMOIUMEPHI.
CoctaB u cTpoeHHe OenKoB. XUMHUECKHE CBOMCTBa O€JIKOB: THAPOJIM3, JE€HATyparusl.
Oo6napy>xeHne O0eIKOB NP MOMOIIM Ka4eCTBEHHBIX (LIBETHbIX) peakuuil. [IpeBpaienus O0eakoB
NUIIK B opranusme. buonornueckue GpyHKIum OENKOB.

Azomcoodepocawue cemepoyuxnuueckue coeounenus. Iupuoun. Iuppon. Hupumuoun. [lypun.
Aszomucmoie ocHoganusl.
Hyxneunosvie kucnomet. Hykneomuowi. KomniemenmapHule azomucmole 0CHO8AHUSL.
Xumus u 300posve uenosexa. Papmakoiocuueckas Xumus.
Xumusa nonumepos
Ilonumepwvl. Cmenenv noaumepusayuu. Monomep. Cmpykmyphoe 36eno. Tepmonnacmuunvle
noaumMepbl. CmepeopezynapHvie noaumepul. Tonusmunen. Tonunponunen.
THonumempagpmopsmunen. Tepmopeakmusnvie noaumepuvl. DPenonogopmanvoecuonvie cMOobl.
Ilnacmmaccol. ©@enonnacmel. Amunonnacmel. Ilenonnacmol. Ilpupoomwviii kayuyk. Pesuna.
D6onum. Cunmemuueckue kayyyku. Cunmemuueckue 6onrokua. Kanpon. Jlascan.

JleMoHCTpaLun.



e OOpa3ipl OpraHUYECKUX BEIIECTB M MaTepuaslioB. MoJenu MOJEKyJd OpraHHYeCcKUX
BEIIIECTB

e OTHOUICHHE AIKAHOB K KUCIIOTaM, IIEJI04aM, pacTBOPY MepMaHraHata Kajausi 1 OpOMHOM
BOJIE.

e Mogenu MoJIeKyJ1 TOMOJIOrOB U n3oMepoB. [lonydenue areruieHa KapOouIHbIM CIIOCOOOM.
B3aumonelicTBue aineTwieHa ¢ pacTBOpPOM II€pMaHraHaTa Kajausi U OpOMHOM BOOM.
I'openue anerunena. PaznoxeHne kayuyka IpM HarpeBaHUUM M HUCHBITAaHHE MPOAYKTOB
pasiiokeHusl. 3HAaKOMCTBO ¢ oOpa3maMu KaydykoB. beHszon kak pactBopurens. ['openue
6enszona. OrHomeHue OeH30Ja K OpOMHON BOAE M pPacTBOPY I[E€pPMAHraHaTa Kajusl.
Okucienue Tonyona

e PacTtBOpeHHe B aleTOHE PAa3MUYHBIX OPraHMYEeCKHX BemecTB. OOpa3lbpl MOMIUX H

YUCTALIUX CPE/ICTB.

JlaGopaTopHble ONBITHI.

W3rorosneHue Moaesell MOJIEKyJ1 yIIIeBOA0POI0B

O3nakomiieHHE ¢ 00pa3amMu MpoAyKTOB HepTenepepaboTKu

Oxucnenue staHona okcuioMm meau (I1).

PacTBOpeHue raumeprHa B BOAE U peakius ero ¢ ruapokcuaom menu (I1).

XumHuueckue cBoicTBa (eHoa

Oxkwuciienne MeTanass (dTaHajs) OKCHIOM cepedpa.

Oxkwucienne Mmetanais (dTaHans) ruapokcuaoM meau (I1)

PacTBOpHMOCTD KHPOB, J/I0KA3aTEIbCTBO HMX HEMPEICIBHOTO XapakTepa, OMBUICHHE

KHPOB.

9. CpaBHeHHE CBOWCTB MbUIA M CHHTETUYECKHX MOIOIINX CPEJICTB

10. CgoiicTBa II1I0KO3bI KaK aJIbJIETUAOCIHUPTA.

11. BsaumopeiicTBue caxapo3bl C THAPOKCUAOM KajbLIMsL.

12. IlpuroToBieHne KpaxMajabHOIO KielcTepa U B3auMoJeiicTBHE C HOJOM.

13. 'maponmu3 kxpaxmana. O3HakoMIIeHHE C oOpa3lamMu TpPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH.

14. [IBeTHbIe peakuuu Ha OeIKu

LN~ wNE

IIpakTyeckue padoTnl
1.« ITomyuyeHue 3TUICHA U U3YUYEHUE €TO CBOMCTBY.

2. «IlomyueHne yKCyCHON KUCIIOTHI U U3yUEHHE €€ CBOICTBY.
3. «Pemenne sKcriepuMEHTANIBHBIX 33124 HA pacIlO3HABaHUE OPTaHUYECKHUX BEIIECTBY.

4. PacriozHaBaHue BOJIOKOH

11 kaacc (34q; 14. B HExemn0)
TeopeTnyeckue 0CHOBbI XUMHHU

Cmpoenue eewjecmea. CoBpeMEHHass MOJEIb CTPOCHHMS aroMa. OJIEKTPOHHAas
KoH(purypamust aroma. OcHosHoe U 8030ydcOeHHble cocmosiHus amomos. Kiaccuduxanus
XUMHYECKHX 3JIEMEHTOB (8-, P-, d-35ieMeHThI). OCOOCHHOCTH CTPOCHHS SHEPTETUYCCKUX YPOBHEH
atomoB d-snemenToB. [lepmoamueckas cucrema xummdeckux 3yeMmeHTtoB J[.M. Menneneesa.
®usnueckuit cmpica [lepuoanueckoro 3akona /[.M. Menneneesa. [IpruurHbl 1 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB DJJIEMEHTOB M WX COCAUWHEHUU MO TEpHoJaM W TpynmaMm. DJIeKTpOHHas
OpUPOJa XUMHUYECKOM CBSI3U. OJEKTPOOTPHUIATENBHOCTb. BHIBI  XMMHUYECKON  CBS3U
(koBajieHTHAsl, HWOHHAs, METAJUIMYECKas, BOJOpPOJHAs) W MEXaHM3MBI €€ 00pa3oBaHUSI.
Kpucmannuueckue u amopguvle sewgecmea. Tunvl Kpucmaiiuveckux peuemox (amomuas,
MONEKYNAPHASL, UOHHAS, MEemAaliudeckas). 3asucumocms Quauueckux ceoucme ewecmsea om
muna Kpucmaniuyeckou pewemxu. IIpyauHbl MHOr0OOOpa3usl BEIIECTB.



XuMHyecKHe peakUMu. ['OMOreHHbIE W TEeTepOoreHHble peakiuuu. CKOpPOCTh peakiuu, ee
3aBUCHUMOCTh OT Pa3UYHBIX (AKTOPOB: MPHUPOABI PEATUPYIOUIUX BEIIECTB, KOHIEHTPAIIUU
pearupyroomux BeHIeCTB, TEMIIepaTyphl, IJIOMAAN PEAKIMOHHOM MOBEPXHOCTH, HAIUYUS
KaranuzaTtopa. Poib Kataau3aTopoB B MPUPO/JIE U MPOMBILIIIECHHOM Ipou3BoacTBe. OOpaTUMOCTh
peakiuii. XUMHUYECKOE PaBHOBECHE M €r0 CMEIIEHHE O] JIEHCTBUEM pa3IUYHbIX (DaKTOPOB
(KOHIIEHTpAIIMSl PEareHTOB WIM NPOIYKTOB PEaKIMH, JABJICHHE, TeMIeparypa) JJisi CO3AaHus
ONTHUMAJIBHBIX YCIIOBUHM MPOTEKAHUS XUMUYECKUX MPOIECCOB. JJucnepcHuvle cucmemvl. Ilonamue
o Konnouoax (3onu, 2enu). Memunnvie pacmeopwvl. Peakuum B pacTBOpax 3JIEKTPOIUTOB. pH
pacTBopa Kak IOKaszareidb KHUCJIOTHOCTU cpenbl. ['miaponu3 coseil. 3HaueHuWe THIpPOJIU3a B
OMOJOTUYECKIX OOMEHHBIX Tporieccax. OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC PEAKIIMH B IPUPOJIC,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U KUZHEAEATeIbHOCTH opraHnn3MoB. Heopranuueckasi xumust
Mertamnel. CriocoObl monmydeHusi MetauioB. Jlerkue u TsokENbie MeTamibl. JlerkomnaBkue u
TyroruiaBkue Metajibl. Metamimdeckue 3semMeHTbl A- u b-rpynmn. Menp. [{unk. Tutan. Xpom.
Kenezo. Hukens. Ilmaruna. CmnaBsl. Jlerupyromue no6aBku. UépHble metamibl. L[BeTHbIE
Metaiibl. YyryH. Crans. JlerupoBanubie ctain. OKCUABI M TUAPOKCUIBI MeTaJIOB. HemeTrasbl.
[Ipoctrie BemecTBa — HeMeTauibl. Yriepoa. Kpemunii. Azor. @ocdop. Kucnopona. Cepa. Drop.
Xnop. Kucnorusie oxcuabl. Kucnoponconepskamue kucinotsl. CepHas KucioTta. A30THas
KHciioTa. BogopoaHbie coeTMHEeHNs] HEMETAILIOB.

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BEUIECTB — METAJIJIOB IJIaBHBIX U
MOOOYHBIX MOArPYHI (MEb, JKEJI€30) U HEMETAJJIOB: BOJIOPOJA, KHCIOPO/a, TAJIOTE€HOB, CEpPHI,
azota, ocdopa, yrieponaa, kpemuus. Kopposus MetamioB: BUIbI KOPPO3UU, CIIOCOOBI 3alTUThHI
METAJIJIOB OT KOPPO3UU. DIeKmpou3 pacmeopos u pacniasos. llpumenenue snekmponusa 6
NPOMBIULLEHHOCU.

XuMHus 4 )KU3Hb

Hayunsie MeTonpl mo3Hanus B xumMuu. Mcrounuku xumudeckor mHpopmaruu. [louck
uH(pOpMaIlMK 10 Ha3BaHWIM, UACHTHU(HKATOpaM, CTPYKTYpHBIM (dopMysiaMm. MojaenupoBaHue
XUMHUYECKHX MPOLECCOB U SIBICHUM, XuUMUYecKuli aHaiu3 u cuHme3 KaK METOJbl HAyYHOTO
MTO3HAHMSL.

Xumus u 310poBbe. JlekapcTBa, GepMEHThI, BATAMUHBI, TOPMOHBI, MUHEPATbHBIE BOJBI.
[IpoGnemsbl, CBs3aHHBIE C MPUMEHEHUEM JIEKapCTBEHHBIX MpemnapaTtoB. BpenHbie MPUBBIUKU U
dakTopbl, paspylIaIIie 3A0pOBbe (KypeHHue, YMNoTpeOJeHHe allKorojs, HapKOMAaHHUS).
PammonansHoe nuranue. [uwesvie 0obasku. OCcHo8bl NUWEBOU XUMUL.

XvMUs B MOBCEAHEBHON KU3HU. Morolue U uucTsmme cpeacrsa. Cpedcmea 6opbdvl ¢
ObIMOBLIMU  HACEKOMbIMU:  peneileHmol, uHcekmuyuosl. CpeiacTBa JWYHOW THUTHMEHBl U
kocMmeTHKH. [IpaBuna 6e3omacHoOi pabOTHI ¢ €IKUMHU, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMU,
cpencTBamMu OBITOBON XMMHH.

XuMHS U CeNbCKOe X03siicTBO. MUHepanbHble U opranndeckue ynoOpenus. Cpencta
3alIUThl PACTEHUU.

Xumus v sHepretuka. [[pupoaHble ICTOUHUKH yIIIeBOAOPOAOB. [IpupoIHbIi 1 MOy THBIN
He(TsIHOM Ta3bl, UX COCTaB U Hcnoib3oBaHue. CoctaB HedTH U ee nepepadboTka. HedrenpoayKkThi.
OxrtanoBoe uymcio OeH3mHa. OxpaHa OKpyXkawomiei cpenbl npu HedTenepepaboTke U
TPAHCTIOPTUPOBKE HEPTENPOTYKTOB. AJTBTEPHATUBHBIC UCTOYHUKU SHEPTHH.

Xumus B crpoutenbctBe. llement. beron. I[logbop oONTUMaNbHBIX CTPOUTENBHBIX
MaTepHaJIOB B MPAKTUYECKOM JCSITEIPHOCTH YEJIOBEKA.

XUMHS U SKOJIOTHS. XUMUYECKOE 3arps3HEHUE OKPYKArOUIEH Cpeibl U €ro MOCIEICTBHUS.
Oxpana rugpocdepsl, o4Bbl, aTMOchepsl, GI0psl U GayHbI OT XUMUYECKOTO 3arps3HEHNUS.

JleMoOHCTpaLun.

e Mojenu HMOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX WU METAJUIMYECKUX KPHUCTAIITUYECKUX
pPEIETOK.

e OOpa31sl mIacTMace

e Mojenu MOJIEKYJT H30MEPOB M TOMOJIOTOB

e Pa3iuyHble TUMBI XUMUYECKUX PEAKIUH, BUACOOIBITHl MO OPIraHUYECKON XUMUU.



e (OOpa3Isl METAIIOB M UX COSAMHECHHIA, CIUIABOB.

e BsaumopeiicTBrEe METaIIIOB C KUCIOPOAOM, KHUCIOTAMH, BOJIOM.

e JlokazarenbcTBO aM(OTEPHOCTH ATIOMUHUS U €0 THAPOKCHUIA.

e B3saumozeiicTBuE MeIM M Kejle3a C KUCIOPOJIOM; B3aUMOJEHCTBHE MEOU U Kele3a ¢

KHCJIOTaMU (CepHasi, COoJIsTHAs ).

[Tonyuenue runpoxcuaoB meau (1) u xpoma (L), oxcuna meau.

BzaumopeiicTBue OKCHIOB U THIPOKCUAOB METAJIOB C KUCIOTAMM.

Jloka3zatenbcTBO amdorepHocTr coenuHeHuit xpoma(11l)

OO6pa3ibl HeMeTauIoB.

e Mopenu KpUCTAJUIMUECKUX PEMIETOK anMasa U rpadura.

e [lomyyenne amMMmMmaka W XJIOPOBOJIOPOJA, PACTBOPEHHE HMX B BOJAE, J10KA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOWCTB 3TUX BEIIECTB.

e (kuranue yriasi U cepbl B KHUCIOPOJIE, ONPEAeICHUE XUMHUYECKUX CBOWMCTB MPOAYKTOB
cropaHus. B3aumoneicTBue ¢ MeIpHO KOHUEHTPUPOBAHHOW CEPHOM  KHUCIOTBHI,
KOHIICHTPUPOBAHHOM U pa30aBIEHHON a30THOM KUCIIOTHI.

e OOpa3isl cpeACcTB OBITOBOM XMMHUH, HHCTPYKIIMH 110 UX MPUMEHEHHUIO.

JlaGopaTopHbIe ONBITHI.

e lI3yueHue BIUSAHUS PA3IUUHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKHUX PEaKIIUil

e Omnpenenenue peakuu Cpeabl yHUBEPCAIbHBIM UHIUKATOPOM.

e ['maponus conei.

IIpakTuyeckue padoTsl
e PemieHue skCnepuMEHTANIBHBIX 3a7a4 M0 Teme «MeTamibby
e PemieHue skCnepuMEHTANIBHBIX  3aj1a4 1o TeMe «HemeTamibny

3. TemaTnyeckoe NJIAHHPOBAHHMEe, B TOM 4YHcCJIe ¢ Yy4eToM padodyeil NporpamMmsl
BOCIIUTAHMSA € YKA3aHMEM KOJHYeCTBA 4YaCcOB, OTBOAMMBIX HA



Tema paznena Konunue BocnurarenbHblii
CTBO KOMIIOHEHT coryiacHo PIIB
4acoB
10 xaace e  YCTaHABIMBATh JOBEPUTEIIb
Pazoen 1. Teopemuueckue ocnoewt | 64 HbBIC OTHOIICHUN MEXKITY
OpP2aHUYECKOU XUMUU y4UTEJIEeM U yUEHUKAMH,
MoBTOpeHHue 3. CIOCOOCTBYIOUINX TTO3UTUBHOMY

1 5 BOCTIPUATHIO YUALTUMUCS
[IpaBuna TEXHHKH 0€3011aCHOCTH. TpeGOBaHHIi H POCKO yauTeNs,
[Tepuonnueckuii 3akon /.. Menneneena AKTHBH3AIAH MX [TO3HABATEIBHOM
U CTPOCHHE aToMa. JEATETbHOCTIL,

2 Knaccudukanus u cBoicTBa CIOXKHBIX e TOGYKIATh MKOTHHIKOB
BCILICCTB COOII0aTh Ha yPOKe

3
Bxonnas koHuTposibHas pabota OGLIETPHHATBIE HOPMBI

- MOBEJICHHSI, IPpaBUiIa OOIIEHUS CO

4 [IpenMer oprannyeckoil XuMuu.

CTapImUMH (YIUTEIISIMH) U
OcCHOBHBIE OJIOKEHUS TEOPUU

CBEPCTHUKAMHU (ILIKOJbHUKAMHU);
XUMHUYECKOTO CTPOCHHS OPTaHUYECKUX
Beniects A.M.bytiieposa.

5 CriocoOb1 00pa3oBaHus U pa3pbiBa CBA3CH
B MOJICKYJIaX OPTaHUYECKUX BEUIECTB. JIO
Nel. MsroToBnenne Mozesen MOJIEKYI ¢ TNPHBICKAT> BHUMAHHC
YITIEBOIOPOIOB IIKOJBHUKOB K IIEHHOCTHOMY

6 Knaccudukanus opraHnuecKkux ACICKTY H3YHACMBIX Ha ypOKe

. SIBJICHUU,
COCTUHEHHUIA. .
OpPraHU30BBIBATH PabOTY AeTei
Pazoen I1. Knaccwol opzanuueckux 10. .
) iV 20000 C COIMAJILHO 3HAYUMOM
coeOuHeHuil. Yeneeo0opoout Ly —
7 IIpenensHbIe YIIIEBOIOPOIBL. 24. BBICKA3bIBATH MHEHHE,
Aunkanbl. CTpoeHHe, HOMEHKJIATypa, e JICIIONB30BATE
CT10cO0bI MOy CHHS BOCIIUTATEbHbIE BO3MOKHOCTH

8 dusnueckue U XUMUYECKHIE CBOMCTBA COJIepKaHUs yqe6Hor0 npeaMera
aJIKaHOB. gyepe3 JIEMOHCTPALUIO JIETSIM

9 HenpenenbHble yriaeBogopos! 4y, IPHUMEPOB OTBETCTBEHHOTO,
Crpoenue, CBOMCTBa, OJTYUYEHUE U TPakTaHCKOTO TIOBEJICHHUS,
MPUMEHEHHE AIKEHOB. IPOSIBJIICHUS YEIOBEKOIIO0MS U

10 ITpaktnyeckas padora Nel. ITomyuenue J100pOCepACIHOCTH;

JTUJIE"HA U U3ydeHue ero csoucts. UTh e  cHoOCOOCTBOBATH Ipodeccu

11 [ToHsATHE O AUEHOBBIX YIJIEBOAOPOIAX. OHAIIbHOMY CaMOOIPEACICHUIO
[TpupoTHEIIA KaydyK HIKOJIEHUKOB

12 A e TPHUMEHSTH Ha YPOKE

LICTHJICH 1 €TO TOMOJIOTH WHTEpPaKTUBHBIE (POPMBI pabOTHI:

13 Apomatnyeckue yrieBo0po/bl (apeHbl) 24 UHTCIIJICKTYaJIbHBIC UIPBI,
ctpoeHue Oenzona. M3zomepus u AU JAKTUYECKUH
HOMEHKJIaTypa TOMOJIOTOB OeH3011a. Teatp, IMCKYCCUH, PaboTEI B

14 CBOMCTBa OEH30I1a U €r0 TOMOJIOTOB. napax v Jip.;

[ ]

15 [IpupoaHbIE HCTOYHUKH U CIIOCOOBI HayHqHTb yHaluXcs
nepepaboTKu yriesoaopoaoB. Jlo Ne 2 24 aHaI3NpOBATD, CPABHIBATD,
O3HaKOMJIEHHE ¢ 06pa3aMy MPOTYKTOB KOHKPCTH3HPOB%TB "
nedrenepepaborkn. UTH MPEJCTABIATH 0OPa3HO BEITMYHHBI

1 (aKThl, OTHOCAIIUECS K

16 Konrtponsnas padora Ne 1 mo teme:

HKOHOMHUYECKUM SIBIICHUSIM,
«YTIIEBOAOPOIBD) o

SIBIICHUSIM COLIMATIbHOU U
Pazoen I1I. Kucnopooocooepicaujue 9 4. 00II1eCTBEHHON KU3HH.

op2aHuuecKue coeoOuHeHus




17

OpnHoaTOMHBIE NpeAenbHble cnupThl. JIo
Ne3 OxwuciieHue dTaHojIa OKCUIOM MEIN
(IT). UTh

18

MHuoroaromusle cnuptbl. JIo Ne 4
PactBopenue rimieprHa B Bojie U
peakuus ero ¢ ruapokcuaom meau (I1).
UTHb

19

Denonrl. JIo Ne 5 Xumnueckue cBoMcTBa
¢denona. UTh

20

anpaeruansl U KeToHbl. JIo Ne 6.
Oxkuciienre MeTaHass (3TaHajs) OKCHIOM
cepebpa. JIo Ne 7. OkuciieHne MeTaHass
(aranans) ruapoxcunom meau (IT) UTh

21

KapOoHoBbI€ KUCITOTHI.

22

[IpaxTnueckas padora Ne 2 «Ilomyuenue
YKCYCHOM KHCJIOTBI M U3yYEHHE ee
ceoncte». UTh

23

Croxusle 3¢upsl. Kupsr. Jlo Ne 8.
PacTBOpHUMOCTB JKHUPOB, JOKA3aTEIbCTBO
UX HEMPEAEIbHOr0 XapaKTepa, OMbLICHUE
#upoB. JIo Ne 9. CpaBHeHue CBOMCTB
MbLJIa 1 CHHTETUYECKUX MOIOIINX CPEJCTB.
UTh

4y,

24

Vraesonsl. JIo Ne 10 CoiicTBa IITFOKO3BI
kak anpaerungocnupra. UTh

25

[Tonucaxapuapl. Jlo Ne 11
B3aunmopeiicTBre caxapossl €
TUAPOKCHUIOM Kasblus. 12.
[IpuroroBnenue KpaxmMaabHOTO KiehcTepa
U B3auMoeicTBue ¢ ionom. 13. I'maponus
kpaxmana. UTh

26

[IpakTuueckas padbora Ne 3 o Teme:
«PemieHne sKcepuMEHTAIBHBIX 3a/1a4 Ha
MOJTyYeHHE PACIIO3HABAHUE OPTaHMYECKHIX
Bemectsy UTh

3u.

Pazoen 1V. A3omcooeprcanjue
coeOuHenus

27

AMUHEBI

28

AMHHOKHUCIIOTHIL.

29

benku. JIo Ne 14. [[BeTHbIe peakuuu Ha
oenxu. UTH

34.

30

Kontponbras padota Ne 2 mo kypcy
OpPraHUYECKON XUMUU

Pazoen V Xumusa nonumepoe

31

[Tonumepsr.

3q




32

CuHTeTH4ECKHE MOIUMEPBHI.
KonneHcannoHHbIe IOJIUMEDHI.

[TenomnacTsl.
33 [IpakTrueckas padota 4 «PacrosnaBanue
ractMacc u Bojgokon». UTh
Pazoen V1. Opzanuueckasa xumus 6 AH
acuznu uenoeeka. Qooouienue
34 Opranuyeckasi XuMuUsi ¥ OKpY>Karo1as
cpena
35 O060061IeH e U cuCTeMaTH3aIus
11 kaace
Pazoen I. Obwan xumusn 20 4.
1 XuMuyeckui aneMeHt. M30Tonsl.
OcHOBHBIE 3aKOHBI XMHH.
2 Teopus crpoenust aroma.
Ilepuonnueckuii 3akoH u [leprnoanyeckas e OPraHM30BBLIBATH MIE(PCTBO
CUCTEMA XUMHUYCCKUX 3JICMCHTOB I[ n. MOTHUBHUPOBAHHBIX U
MenpeneeBa 3pYAUPOBAHHBIX yYallluXcsd HaJ UX
HEYCIICB MU
3 Bxonnas konTpoibHas pabota CycreBaior
- OJIHOKJIACCHUKAMU;
4 [TonoxeHue B NEPUOIUYECKON CUCTEME
e HCIOJIb30BAaHHE
BOZOPOJIa, TAHTAHOU OB, AaKTUHOH/IOB.
C s 1 KpaeBeIuecKoro Marepuana npu
TpoeHHe U MHOTro00pa3ue BellecTB Y. HATTOHEHHH YPOKA 1 OMAIIHAX
5 BaneHTHOCTh U BaJIeHTHBIE BOZMOKHOCTH 3aIaHuUi
aTOMOB. e HHWIIUUPOBATH U
6 . MOJIJICP>KUBATH
OcCHOBHBIE BUJIBI XUMUYECKOU CBSI3U.
MCCIIEI0BATENBCKYIO U
7 TI/IHVI)I KPUCTAJUTMYECKUX PEIIETOK 1 MPOEKTHYIO JIESITENLHOCTD
CBOICTBA BEIECTB. MKOJLHAKOR
8
[TpocTpaHCTBEHHOE CTPOCHUE MOJICKYIL. * OpraHH3auus OOUICHHS
CMecH M pacTBOPbI BENIECTB 24, * (opmupoBaTh 1 pasBUBATH
9 HABBIKH, 3HAHUS O 3I0POBOM
VICTIEPCHBIE CUCTEMBI.
Jucniepcuie © o0pa3se Xu3HU
10 CrocoObl  BBIpaXXEHUS KOHIEHTPAIIUU e AKTHBU3HPOBATH
PacTBOpOB. MO3HABATENbHYIO aKTUBHOCTD
XumMHu4ecKue peakunu 10 4. e IIOKa3bIBaTh OOYYAIOIIHMCS
11 Knaccudukanmss XuMuuecKkux peakiuia CBA3b IPEAMETA C UCTOPUECH U
12 CKOpOCTh XMMUYECKUX PEAKIUH. . NPAKTHHCCKHIM HPHMCHCEHIEM B
JKU3HU
13 XHUMHYECKOE PABHOBECHE
14 DNEKTPOIUTUYECKAS AUCCOITUAITHS.
Bonmoponnslii mokasarens.
15
Peakuuu nonsoro ooMeHa.
16 I'uaponms opraHuvecKkux u
HEOPraHUYECKUX COETUHEHU.
17 OKUCTUTENHEHO-BOCCTAHOBUTEIHHBIC

pEaKIvH.




18 OOu1re crocoObl MOTYyYSHHUS METAILIOB.
DIIEKTPOJIN3.
19 Koppo3sust Merauios.
20 KonTtpomnbHas pabora
Pazoen I1. Heopeanuueckan xumusa (11 | 11 4.
4)
Mertanibl 6u.
21 OO6m1ast XxapaKTepUCTHUKA B CTIOCOOBI
MOJTyYCHHS METAJUIOB.
22 OOuwmii 0030p METATUTMYECKHUX 3JIEMEHTOB * OpraHH3OBBIBATH MEHCTBO
A B-noarpym. MOTHUBUPOBaHHBIX U
SPYIMPOBAHHBIX yUAIIUXCS HAJI UX
23 CIUIaBbl METAILIOB. N ——
24 OKCHJIBI ¥ THIPOKCHIBI METAJIOB. OTHOKJTACCHHKAMM,
25 Penienne pacyeTHBIX 3a/1a4 Ha ¢ HCIOJIB30BaHHUC
OTIpe/iesieHHe BHIX0JIA TPOLYKTA KpaeBe4eCKOro MaTepuana npu
26 IIpaktnyeckas padora Ne 1 «Pemenue ;{:;;;II/I:I;HHH ypoka i oMarliix
IKCIIEPUMEHTAIBHBIX 337124 110 TeME
«MeTab». ¢ WHHAIMHAPOBATEL 1
MOJIICP)KUBATh
Hewmerannsl Su.
HCCIIEIOBATEIbCKYIO U
27 0O030p HEMETAILIOB. MIPOEKTHYIO JAESITEIbHOCTD
28 Oxcupl HEMETAIIOB U HIKOJIbHUKOB
KHCJIOPOCOICPIKAIINE KUCIOTHI. e OpraHu3aiys OOUCHHS
29 ['enernueckas CBsA3b HEOPraHUYECKUX U  (QopmupoBars u paspuBarh
OpPraHUYECKUX COCIMHECHUM. HaBbIKH, 3HAHUS O 3I0POBOM
30 [IpaxTuueckas pabora Ne 2 «Peruenune obpase KH3HH1
SKCIEPUMEHTANBHBIX 3a/1a4 [0 TEME * AaKTHBM3MPOBATh
«HeMeTambs. MO03HABATEBHYIO AKTHBHOCTh
31 e TIOKa3bIBaTh OOYyYaOLIMMCS
KonrposbHas padora CBSI3b IIPEAMETA C UCTOPUEN U
Paszoen I1l. Xumus 6 nawei sxcusnu 3. MIPaKTUYECKUM IIPUMEHEHUEM B
32 Knaccudukanus u B3auMocBsI3b KU3HU
HEOPTaHUYECKUX U OPTaHUIECKUX
BEIIECTB
33 [Tpon3BOICTBO M MPUMEHEHHUE BEUIECTB U
MaTepHaioB
34 MerTo/ibl TO3HAHUS B XUMHUHU




