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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMma 1o XUMHUH MOCTPOECHA HA OCHOBE!

3akona P® «O6 obpazoBanum» oT 29.12.2012 Ne273-D3 ¢ u3MEeHEHUSIMU
2015-2017 rona; dyHIaMEHTAIBHOTO sJipa COAEPKaHUS OCHOBHOT'O OOIIETro
oOpa3oBaHus;

@enepanibioro  ['ocymapcrBennoro  OOpaszoBarenbHoro  Crangapra
OCHOBHOI'O CpeIHEro 00pa3oBaHMs, YTBEPXKIACHHOTO MpHKazoM MUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit deneparumy;

[Tporpammel cpeaHero (moaHoro) obiiero oopazoBaHus 1Mo xumuu s 10-11
kiacca  «Xumus.  YrayOneHHbIi  ypoBeHb»  aBTopoB  B.B. Epemuna,
H.E. Ky3smenko, A.A. Jlpo3nosa, B.U. Tepenuna, B.B. JIyauna. [Ipoda. 2018.;

[Tonoxenust 0 paboynx nmporpaMmMax yuyeOHbIX MPEIMETOB MYHHUITUTIATBHOTO
OromkeTHoro oOmeoOpa3zoBarenbHoro yupexaeHus «lllkonsr Ne7 umenu I'epos
Poccutickon @enepannun M. T. KanamankoBay ropoackoro okpyra Camapa.

[Ipemyiaraemasi mporpaMma pacKpbIBaeT COJAEpXKAHUE OOYUYEHUS XUMHH
oOyuatomuxcst  10-11  kmaccoB  oOmieoOpa3oBaTeNbHOM — OpraHW3alvd  Ha
yrayOJIeHHOM YPOBHE.

Hacrosiass mporpamma  peanusyeT oOIIME IeMd  CPeAHero (IMOJHOTO)
oOpa3oBaHMsI, AaBTOPCKME HWJEH pPa3BUBAIOIIETO, COBPEMEHHOTO, HAy4YHO
000OCHOBaHHOTO Kypca XHMHH, BHYTPUIPEIMETHBIE M MEXKIIPEIMETHBIC CBS3U.
[Iporpamma npeagycMatrpuBaeT GoOpMHUPOBAHUE YHUBEPCATbHBIX YUEOHBIX AEUCTBUI
obyuarommxcs (YY), Mo3BOISIET OCYIMIECTBIATh CHCTEMHO-ACATECILHOCTHBIA U
MPAKTUKO-OPUEHTUPOBAHHBIHN MOIX0/IbI B O0yUEHUHU.

Jannass nporpamma pazpaboraHa B cooTBerctBUuU ¢ PI'OC, cormacHo
KOTOpbIM paboyme mporpaMMbl y4eOHBIX TMPEAMETOB (KYPCOB) JIOJDKHBI
oOecrieuynBaTh JOCTIKEHHWE TUTAHUPYEMBIX pE3yJbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHONM MpOrpaMMBbl, pa3padaThIBAlOTCS Ha OCHOBE TpPeOOBaHUMN K
pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa30BaTENBHOM MPOTPAMMBI C YYETOM
IporpamMM, BKIIFOUEHHBIX B €€ CTPYKTYPY, B JIOJDKHBI COJIEPIKATh:

1) Ilnanupyembie pe3yabTaThl OCBOCHHUS y4eOHOTO MpeaAMETa, Kypca;



2) Coneprkanue y4eOHOTO IIpeIMeTa, Kypca;
3) TemaTudeckoe TUTAHUPOBAHKUE C YKA3aHUEM KOJHMYECTBA YaCOB, OTBOJAUMBIX
HA OCBOCHHE KaXJI0U TEMBI.

Cpennee oOiee (mogHOE) 00pa3oBaHWE — TPEThA, 3aKIIOYUTEIbHAS CTYIEHb
obmero oOpazoBanus. OIHONM M3 BaXKHEWIIUMX 3a7ady ATOrO dTama SBISETCS
MOJATOTOBKAa OOYYalOMIMXCI K OCO3HAHHOMY H OTBETCTBEHHOMY BBIOOpY
KU3HEHHOr0 M mIpodeccHoHanbHOro mytd. OOyuarommecs: AOJKHBI HAYYUTHCS
CaMOCTOATENLHO CTaBUTh LEIHN U ONPEACIATh yTH UX JTOCTHKEHUS, UCTIOJIb30BaTh
NpUOOpPETEHHBIA B IIKOJIE OMBIT JEATEIHHOCTH B PEAIbHOM JKM3HM, 32 paMKaMHU
y4eOHOrO Ipolecca.

['maBHBIMM LIEJIsI CpEAHETO 0011ero 00pa3oBaHUsl SIBIISIETCA:

1. ®opMupoBaHUE LEIOCTHOTO NPEJICTABIECHUS O MHUpPE, OCHOBAaHHOIO Ha

IpUOOPETEHHBIX 3HAHUIX, YMEHHUAX U CIIOCO0aX S TEbHOCTH.
2. IlpuoOpereHue OMbBIT Pa3HOOOPa3HOM [EATENBHOCTH, ONBIT MO3HAHUS U
CaMOIO3HaHUS.

3. IloaroroBka K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpA HMHAWBUIYAIbHOU

oOpazoBaTeabpHON UM TPO(PECCHOHATEHON TPACKTOPUH.

Bonbmioi BkIaa B JOCTHKEHHUE TIIABHBIX IIEJIEH cpeiHero 001ero oopa3oBaHus

BHOCHT U3Y4YEHHE XUMHH, KOTOPOE MPU3BAHO 00ECTICUUTH:

- (dopMmupoBaHHE CHUCTEMBl XHMHYECKHX 3HAaHHM KaK KOMIIOHEHTa

€CTECTBEHHOHAYYHON KapTUHBI MHUPA;

- pa3BUTHE JUYHOCTU OOYYAIOMIMXCS, UX HMHTEJUIEKTyaJIbHOE M HPABCTBEHHOE

COBEpIICHCTBOBaHNE, (DOPMHUPOBAHUE Y HUX T'YMAaHUCTUYECKUX OTHOIICHUN H

HKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEACHNUS B OBITY U TPYIOBOM J€ATEIBHOCTH;

- BBIpAOOTKY y OOydYaromuxcs MMOHUMaHUs OOIIECTBEHHOW MOTPEOHOCTH B

Pa3BUTHH XMMHH, a Takke (OPMHPOBAHWE Y HHMX OTHOIICHHUS K XUMHH Kak

BO3MOXKHOM 00s1acTu OyAyliei npakTH4ecKou NesiTeNbHOCTH;

- (opmupoBanue ymeHuid Oe30macHoro oOpalleHuss C BeIIeCTBaMHU,

HCIIOJIb3YCMbIMU B HOBCCHHCBHOﬁ ZKHN3HU.



I{EJI U3YYEHU S XUMHWU B CPEJIHEN LIIKOJIE

1. ®opMupoBaHue yMeHHS BUIETh M TOHMMAaTh LIEHHOCTH OOpa3oBaHUs,
3HAYMMOCTh XMMHUYECKOTO 3HAHUS IS Ka)XJO0ro 4eJIOBEKA, HE3aBUCHUMO OT
ero Npo¢eCcCHOHaNbHON AEITETFHOCTH.

2. @opMuUpOBaHHWE YMEHMA pas3auyarth (aKTbl M OLEHKHU, CpPaBHUBATh
OLICHOYHBIE BBIBOJABI, BUACTh WX CBA3b C KPUTEPHUSIMHU OLIEHOK U CBS3b
KPUTEPUEB C OIPEACICHHON CHUCTEMOW IIEHHOCTEW, (POopMyIupoBaTh H
00OCHOBBIBaTh COOCTBEHHYIO MO3ULUIO.

3. @opMupoBaHUE WEIOCTHOIO MPEACTAaBICHUS O MHUPE M PO XHMHUU B
CO3[JaHUH COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MHpPA; YMEHUS
OOBSCHATL OOBEKTHI M IPOLECCHl OKpY’)KaloLeHd JIeHCTBUTEIBHOCTH
(IpUpOIHOM, COLMANBHOU, KYJIbTYPHOW, TEXHUYECKON Cpeibl), UCHOJIb3Ys
JUISL 3TOI0 XUMUYECKUE 3HAHMSL.

4. [lpuoOpereHre ONbIT Pa3HOOOPA3HON MAEATEIBbHOCTH, ONbITA MO3HAHUS U
CaMOITO3HAHMS; KIIFOYEBBIX HABBIKOB, MMEIOIINX YHUBEPCAIBHOE 3HAYEHUE
JUISL PA3MYHBIX BHJIOB JI€ATEIBHOCTH (HABBIKOB pEIICHUs MpodiieM,
NPUHATUS pEIICHUW, TIOMCKa, aHaimu3a | 00paboTku uHdOpManuwy,
KOMMYHUKATHUBHBIX  HAaBBIKOB, HaBBIKOB  HM3MEpEHUH, HAaBBIKOB
COTPYJHUYECTBA, HABBIKOB 0€30MacHOro oOpallleHusi C BELIEeCTBaMHU B

MOBCEIHEBHOM KU3HM).

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O
IMMPEAMETA «XUMMUSI» HA YTJIYBJIEHHOM YPOBHE
I[lnanupyeMbIMH JIMYHOCTHBIMHU PpPe3yJbTaTaAMH B paMKaxX OCBOCHHS
y4eOHOro mpeameTa « XuMus» Ha yriay0JeHHOM YPOBHE SIBJISIIOTCS:

1) mpuHATHE W peaau3alis [EHHOCTeH 3M0pOBOro M 0Oe30macHOro obpasa
KU3HH, OEpeKHOe, OTBETCTBEHHOE U KOMIIETCGHTHOE OTHOIICHUE K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXOJOTUUECKOMY 3710POBbIO;

2) HEeMpHUSTHE BPEAHBIX TMPHUBBIYEK: KypEHHUs, YIOTPEOJICHUS aIKOTOJIs,

HAapKOTHKOB;



3) MUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIaJCHUE
JIOCTOBEpHON WH(pOpMaIMeli O TEPEIOBBIX JOCTIKCHHUAX W OTKPBITHUSIX
MHUPOBOU M OTEYECTBEHHOUN HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX
00 yCTpOMCTBE MHpa U OOIIIECTBA;

4) TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHIO, B T.4. CaMOOOpA30BAHUIO, HA
MPOTSDKCHUHM BCEH JKW3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCIICITHOM PO ECCHOHATBHON U 00IIIeCTBEHHOM
NEeSATEeTLHOCTH;

5) skosormyeckas KyJdbTypa, OCEpE)KHOE OTHOIICHHWE K POTHOW 3emile,
npupoAaHbIM OorarctBam Poccuu um Mupa, mOHUMaHUE BIMSHUS COLIUATBHO-
HYKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHHE MPUPOTHOMN M COITUATBHOU CPEJIBI,
OTBETCTBEHHOCTH 32 COCTOSIHHE MPUPOJHBIX PECYPCOB, YMEHUN U HABBIKOB
Pa3yMHOTO MPHUPOJIONOIL30BaHUS, HETEPIIUMOTO OTHOIIEHUS K JACHCTBUSM,
MPUHOCAIIAM BpPEa 3KOJIOTHYECKOW OOCTAaHOBKE CpEebl; MpHoOpeTeHne
OTIBITA IKOJIOTO-HAIMIPABICHHOM J1€ITebHOCTH;

6) oco3HaHHBIM BBIOOP OyayIiel mpodecchu Kak MyTh M CIIOCO0 pean3aliiu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

7) TOTOBHOCTh OOYYaMOIIUXCS K TPYIAOBOH MPOhECCHOHATLHONW NEATEIbHOCTH
KaK K BO3MOXXHOCTH YYacCTHsS B PCIICHHH JHMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOJIEM;

8) moTpeOHOCTh TPYAUTHCS, YBaXKCHUE K TPYAy W JIOASIM TPyAa, TPYIOBBIM
JTOCTIKEHHSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIIEHUE K
Pa3HBIM BHUJIaM TPYJOBOM JI€ITEIbHOCTH.

Ilnanupyemble MeTanpeaMeTHbIE Pe3yJbTaThl B paMKaX OCBOSHHUS YI€OHOTO
npeaMeTa «XUMHUS» Ha YIIyOJICHHOM YpPOBHE MPEACTAaBJICHBI TPEeMsl TpymHramMu
yYHHUBEpCaJbHbIX YueOHbIX Aeictuii (YVY ).

1. PerynsatuBHBIC YHUBEpCAIbHBIC YICOHbIC TCHCTBUS

BrInyckHUK HayduTCs:



® CaMOCTOSITENIBHO  ONpPENEeNsITh IEeNH, CTaBUTh W (OPMYIHUPOBATH
COOCTBEHHBIC 33/1a4ud B 0Opa30BATENbHOM AESITENBHOCTH U >KU3HEHHBIX
CUTYaLMsIX;

® OILICHUBATh PECYPCHI, B T.4. BPEMS U APYrMe HEMaTepualbHbIE PECYpPCHI,
HEOOXOUMbIE JJI JOCTUKEHHSI IOCTaBICHHOM paHee 1eNu;

® COIOCTABJIATH HMEIOIIUECS BO3MOXKHOCTM U HEOOXOOUMBIE  JUIA
JOCTHKEHHSI LIEJIA PECYPCHI;

® OpraHu3oBbIBaTh 3(PPEKTUBHBIM TOUCK PECYPCOB, HEOOXOAMMBIX IS
JOCTH>KEHHSI IOCTABJICHHOM LIEIH;

® ONpEIEIATh HECKOJIBKO IIyTEeH TOCTHKEHUS IIOCTABJIICHHOM LENH;

e BHIOMpaTh ONTUMAIBHBI MYTh JOCTHKEHHMS LEId C  Y4ETOM
3 ()EKTUBHOCTH  pacxoJOBaHUSI PECypCOB M  OCHOBBIBASCh  Ha
COOOPAKEHUSIX ITUKH U MOPAJIH;

e 33/1aBaTh MapaMeTpPbl U KPUTEPUH, IO KOTOPBIM MOXHO OIPENEIUTH, YTO
1EJb TOCTUTHYTA;

® CONOCTABJIATH MOJYYEHHBIA pPE3yJbTaT JEATEIIbHOCTU C MOCTABICHHOU
3apaHee LEbIo;

® OICHMBAaTh MOCIEACTBUS  JOCTH)KCHHMsS]  IOCTaBJICHHOW I1eiId B
NEeATEIbHOCTH, COOCTBEHHOM KU3HU U )KU3HU OKPYKAIOLIUX JIFOIEH.

2. Ilo3HaBaTenbHbIC YHUBEpCAJIbHBIE yUeOHbIE JEHCTBUS
BpinyCKHUK Hay4uuTCS:

® KpPUTHUYECKH OLIEHHUBATh M WHTEPHPETUPOBATH MH(OPMAIUIO C Pa3HBIX
MO3ULINH;

® pacro3HaBaTh M (PUKCUPOBATh NPOTHUBOpPEUHs B HH(POPMAIIMOHHBIX
MCTOYHHKAX;

® UCIIOJIb30BaTh PA3JMYHBIE MOJEIbHO-CXEMATUYECKHE CPEACTBA IS
NOPEJICTaBICHUS  BBIABICHHBIX B  MH(QOPMAIIMOHHBIX  UCTOYHHKAX

IIPOTUBOPEUHNIL;



OCYILECTBISITh PAa3BEPHYTHIH HHPOPMAITMOHHBIN MOUCK U CTABUTh Ha €ro
OCHOBE HOBEIE (YUeOHbBIC U TTO3HABATEILHBIC) 3a/1a4H;

UCKaTh U HAXOJIUTH 0000IIEHHBIC CTIOCOOBI PEIICHHMS 3a/1a4;

MPUBOJUTH KPUTUYCCKUE aPTyYMEHTHI KaK B OTHOIICHHH COOCTBEHHOTO
CYXJICHHS, TaK U B OTHOIIICHUH JCUCTBUN U CYKJICHUH APYToTo;
aHAIM3UpOBaTh M  MPeoOpa3oBbIBaTh  MPOOJIEMHO-NIPOTUBOPEUUBHIC
CUTYyaIluH;

BBIXOJUTh 32 paMKH  y4eOHOTO TpeaMeTa H  OCYIIECTBIIATH
IEJICHAIIPABJICHHBII TOUCK BO3MOKHOCTH IIMPOKOTO MEPEHOCa CPEICTB U
CIT0cO0OB JICHCTBH;

BBICTpAauBaTh  WHAMBHUIYaJbHYI0  00pa3oBaTElIbHYI0  TPaEeKTOPHIO,
YUUTHIBasl OTPAHUYCHHSI CO CTOPOHBI JIPYTHX YYaCTHUKOB U PECYpCHBIC
OTpaHUYCHUS;

MEHSTh U yIEPKUBATh pPa3HbIC MO3UIUH B TIO3HABATEILHON ESTETLHOCTH
(OBITH YUEHHKOM U yuHTeNIeM; (OPMYIMPOBATH 00pPa30BaTEIbHBIN 3a1poC
U BBITIOJIHATH KOHCYJNBTAaTUBHBIE (DYHKIMKM CAaMOCTOATENIHHO;, CTaBUThH
npobsieMy U paboTaTh HaJ €€ pEIICHUEM; YIPaBJIATb COBMECTHOM

MMO3HABATCILHON ACATCIIbPHOCTBIO U HO)I‘II/IHHTBCSI).

3. KommyHHKaTHBHbBIE YHUBEPCAJIbHBIC yUSOHBIC IEHCTBUS

BpinyCKHUK Hay4uuTCS:

OCYIICCTBIIAThH JICTIOBYI0 KOMMYHHUKAIIMIO, KaK CO CBEPCTHHKA, TaK U CO
B3pOCIBbIMH (KaK BHYTpU 0Opa3oBaTelIbHOW OpraHu3aliM, Tak U 3a ee
npeneaMu);

P OCYIIECTBIICHUH TPYIIIIOBON PabOThI OBITh KaK PYKOBOJIUTEIEM, TaK U
YJICHOM MPOEKTHOW KOMaH/IbI B Pa3HBIX POJISX;

pa3BepHYTO, JIOTUYHO W TOYHO W3JIaraTh CBOI TOYKY 3pEHUS C
WCITOJIb30BAaHUEM QJICKBAaTHBIX (YCTHBIX W TIMCBMEHHBIX) SI3BIKOBBIX
CPEICTB;

pacmo3HaBaTh  KOH(IMKTOTEHHBIE  CHUTyallM H  MPEJOTBPAIaTh

KOH(JIMKTBI O UX aKTUBHOM (ha3bl;



® KOOpDJIMHHPOBATH M BBHINOJHATH pPabOTy B YCJIOBUSAX BUPTYaJIbHOIO
B3aUMOJICUCTBUS (MJIM COUETAHUS PEAIbHOTO U BUPTYaIbHOTO);

® COIJIaCOBBIBATH MO3UIIMU YJIECHOB KOMaH/bI B IIpoliecce paboThl Ha OOIIMM
MIPOYKTOM/PEIICHUEM;

® TMPEJCTABISITh MYOJIUYHO PE3YIAbTaThl HWHIAUBUAYAIBHOWM W TPYyHIOBOM
NESATENbHOCTH, KakK TMepe] 3HAKOMOW, TaK MW Tepell HEe3HAKOMOU
ayJUTOPUEN;

e moaOWpaTh TAPTHEPOB JIs JICIOBOM KOMMYHHKAIIUH, WCXOAS W3
COOOpaKEHUI PpEe3yJIbTATUBHOCTH B3aUMOJCUCTBHUS, a HE JUYHBIX
CHUMIIATHI;

® BOCIPUHUMATh KPUTHUYECKHUE 3aMeYaHUsi KaK pecypc COOCTBEHHOTO
pa3BUTHS;

® TOYHO M €MKO (POpMyIMpPOBaTh KaK KPUTHYECKHUE, TaK U OJ0OPUTEIbHBIC
3aMeYaHus B aJpec APYTruXx JIIOACH B paMKax JeJIOBOM U 00pa30BaTeIbHOM
KOMMYHUKAIINH, ©30€eras Mpy 3TOM JIMYHOCTHBIX OIICHOUHBIX CY>KJICHUH.

[Ipu 1OCTHKEHNUU TUIAHUPYEMBIX PE3yIhTaTOB OCBOCHHS y4eOHOTO IIpeamMeTa

«XuMush» Ha yriIyOJIE€HHOM YPOBHE BBIITYCKHUK HAYYUTCS:

® packpbIBaTh Ha MpUMEpax pojib XUMUU B (OPMUPOBAHUM COBPEMEHHOM
HAY4YHOM KapTHHBI MHUpPA U B NPAKTHUYECKOM IEATEIbHOCTH 4YEJIOBEKA,
B3aUMOCBS3b MEXAY XUMHUEN U IPYTUMH €CTECTBEHHBIMU HAYKaAMH;

® CONOCTAaBJISITh MCTOPUUECKHE BEXU PA3BUTUS XUMHUHM C UCTOPUUYECKUMHU
MepUOJaMH  Pa3BUTUA MPOMBIIIICHHOCTH W HAyKd Ui MOPOBEICHUS
aHaJIN3a COCTOSIHUSA, ITYTEN Pa3BUTHS HAYKU U TEXHOJIOTUM;

® QaHAIW3UPOBATH COCTAB, CTPOCHHE W CBOMCTBA BEIIECTB, IPUMEHSS
MOJIO)KEHUSI OCHOBHBIX XUMHYECKHX TEOPHH: XUMHUYECKOTO CTPOCHUS
opraHuueckux  coeauHenuii  A.M. bytnepoBa, CcTpoeHHs  aTtoma,
XAMUYECKOU  CBSI3M,  DJIEKTPOJMTUYECKOM  JIUCCOLIMALIMM  KHUCIIOT,
OCHOBAHUM M COJIEH, a TAKXKE YCTAHABIMBATh MPUYMHHO-CJIEIACTBEHHBIE

CBA3U MCXKOY CBOMCTBaMU BCIICCTBA U €I'0 COCTABOM MU CTPOCHHUEM;,



MIPUMEHATH MPAaBWJIA CUCTEMATUYECKOM MEXKIYHAPOIHOW HOMEHKIATYPbI
KaK CpeACTBa Pa3IMYCHHS W WICHTU(UKAIIMN BEIISCTB IO UX COCTaBY U
CTPOEHHUIO;

COCTaBJIATh MOJICKYJISIPHBIC U CTPYKTYpHBIC (hOPMYJIBI HECOPTaHUUECKUX U
OpTraHUYECKUX BEIIECTB KakK HocHUTeNleld WH(QOpMAlud O CTPOCHHH
BEIIECTBA, €r0 CBOMCTBAX M MPUHAIJICKHOCTU K ONPEICICHHOMY KJIaccy
COCJIMHCHUN;

OOBSCHATh TPUPOAY U CIOCOOBI O0Opa30BaHMsSI XHMHYECKOW CBSI3H:
KOBUJICHTHOM, HWOHHOM, METAUIMYECKOHW, BOIOPOJHOU C  LIEJIBIO
OIIPEJICIICHUS] XUMUYECKOW aKTUBHOCTH BEILIECTB;

XapakTepu3oBaTh GU3NIECKUE CBOMCTBA HEOPTAHUYECKUX U OPTAaHUUECKUX
BEILIECTB U YCTAHABIUBAThH 3aBUCUMOCTb (DU3UUECKUX CBOIMCTB BEIIECTB OT
THUIIA KPUCTAJUINYECKON PEIICTKH;

XapaKTEepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHWH XHMHUYECKUX CBOWCTB
MPOCTBIX BEMIECTB, BOJOPOJHBIX COCAWHECHHWH, BBICIIMX OKCHAOB U
TUJIPOKCHJIOB;

MPUBOJUTH  TMPHUMEPHl  XUMHYECKHX  pPEaKIUW,  PaCKPBIBAIOIINAX
XapaKTEpPHbICE XMMHYECKHE CBOWCTBA HEOPTraHMYECKUX U OPraHUYECKUX
BEIIIECTB M3YUYCHHBIX KJIACCOB C IS0 MX HACHTU(MUKAIIUA U OOBICHCHUS
00J1aCTH NPUMEHEHMUS;

OMPEICNIATh MEXAaHU3M PEAKIIMU B 3aBUCUMOCTH OT YCIIOBUU MPOBEICHUS
pe€aKkuuMu M TIPOTHO3MPOBATH BO3MOKHOCTh MPOTEKAHUS XUMHYECKHUX
pEaKLMil Ha OCHOBE TUIIA XUMUYECKOU CBSI3U U AKTUBHOCTH PEAr€HTOB;
yCTaHaBJIMBATh 3aBUCHUMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPraHWYECKUX
COCOMHEHUN OT XapakKTepa B3aMMHOI'O BJIMSHUS aTOMOB B MOJIEKYyJaX C
LEJIbIO POTHO3UPOBAHUS TPOAYKTOB PEAKIINY;

YCTaHaBJIUBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIINU U CMEIIICHUS
XUMHYECKOTO PABHOBECHSI OT PA3IMYHBIX (PaKTOPOB C IEIIbIO ONPEICTICHUS

OIITUMAJIBHBIX yCHOBI/Iﬁ IMPOTCKaHUs XUMHUYCCKHUX ITPOLECCOB;



yCTaHaBIUBATh TEHETUYECKYIO CBSI3b MEXIY KJacCaMH HEOPTaHUYECKHUX U
OPraHUYECKUX  BEIIECTB  JJii  OOOCHOBaHMS  MPUHIUIIHAIBLHON
BO3MO>KHOCTH MOJIyY€HUSI HEOPTaHUYECKUX M OPraHUYECKUX COECTUHEHUIM
3aJIaHHOTO COCTaBa U CTPOEHUS;

no0MpaTh pearcHThl, YCJIOBUS U OIPEAENsATh NPOAYKTHI peakiui,
NO3BOJIIOIIMX PEATM30BaTh JA0OPATOPHBIE U MPOMBIIIEHHBIE CIIOCOOBI
HOJTyYEHUS BaXKHEUILINX HEOPraHUUECKUX U OPraHU4YECKUX BEUIECTB;
OTIPEMIETISATh XapaKTep CpPelibl B pe3ysbTaTe TUAPOIN3a HEOPTaHUIECKUX U
OpPraHUYECKUX BELIECTB W NPUBOAUTH HPUMEPHI THAPOJIN3a BELIECTB B
MIOBCEIHEBHOM ’KU3HU U€JI0BEKa, OMOJIOTHYECKUX OOMEHHBIX MPOLIECcCax U
MPOMBIIIIICHHOCTH;

OPUBOJUTH MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKUui B
OpUposie, TMPOU3BOJACTBEHHBIX Ipoleccax M  JKU3HEIAEATEIbHOCTH
OpPTraHH3MOB;

OOOCHOBBIBaTh IMPAKTUYECKOE HCIOJIb30BAHUE HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB U UX PEAKLUH B IPOMBIIIJIEHHOCTH U OBITY;
BBITIOJHATh XUMHUECKHUI KCTIEPUMEHT IO PACTIO3HABAHUIO U MOJYYCHUIO
HEOPraHUYECKUX M OPTaHWYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IMYHbIM
KjlaccaM CO€JIMHEHHMI, B COOTBETCTBUM C TMpaBUJIaMU U IpHUEMaMH
O0e3onacHOi pabOThl C XUMUYECKMMHU BEUIECTBAMU M J1a0OpaTOpPHBIM
00opy1I0BaHUEM;

IPOBOAUTH PAaCyYeThl HAa OCHOBE XUMHYECKMX (QOpPMYJ U YpaBHEHHI
peakiuii: HaXO0XJACHHE MOJICKYJSIPHOH  (OPMYNIBI  OPraHMYECKOTO
BEIIECTBA 110 €ro INIOTHOCTU U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B
€ro COCTaB WJIM 0 MPOAYKTaM CTOpaHUsl; pacueThl MaCCOBOM J0JIH (MacChl)
XUMHYECKOTO COCTUHEHHSI B CMECH; pacueThl Macchl (00beMa, KOIMIecTBa
BEIIECTBA) MPOJYKTOB PEaKLMH, €CIU OJHO U3 BEIIECTB JaHO B U30OBITKE
(MMeeT TpUMECH); pacueTbhl MacCOBOM WM OOBEMHOW JI0JM BbIXOAA
NPOAYKTa PEaKIMd OT TEOPETUYECKH BO3MOXKHOTO; PacyeThl TETIOBOTO

adexra peaknuu; pacueTbl OOBEMHBIX OTHOIICHHWH Ta30B IIpHU



XUMHYECKHX PEaKLUixX, pacueThl Macchl (00beMa, KOJIMUECTBA BEIIECTBA)
IIPOAYKTa pPEAaKLMM, €CIM OJHO W3 BELIECTB JaHO B BHUJAE pPACTBOpPA C
OIIPEIEIICHHOW MacCOBOM JI0JIEN paCTBOPEHHOT'O BELIECTBA;

® JCHOJIb30BAaThb  METOAbl HAy4YHOIO  IIO3HAHWA:  AHANU3, CHUHTES,
MOJEIUPOBAHUE XHMHUYECKMX INPOLIECCOB M SBJICHUM NPHU PELICHUU
y4e0HO-UCCIIE0BATENbCKUX 3a7ad II0 HM3YYEHHIO CBOMCTB, CIIOCOOOB
ITOJIYYEHHUSI U PACIIO3HABAHUS OPTaHUYECKUX BEILECTB;

® BJaJeTh MpaBWIaMH O€30MacHOr0 OOpalleHUsl C €IKHUMH, TOPIOYMMHU U
TOKCUYHBIMH BEIIECTBAMHU, CPEJCTBAMU ObITOBON XUMUU;

® OCYLIECTBIISAITh IOUCK XUMHUYECKOHM UWH(GOpPMAIMM 1O Ha3BaHUSM,
UAeHTU(PUKATOPaM, CTPYKTYPHBIM (hOpMyJiaM BELECTB;

® KPUTHYECKU OLICHUBATh U MHTEPIPETUPOBATH XUMUYECKYIO HH(POpMAIIHIO,
coJepKallylocs B COOOLIEHMSIX CpPEICTB MaccoBOM HH(pOpMaIuu,
pecypcax HMHTepHeTa, HAy4HO-TIONMYJSIPHBIX CTAaThAX C TOYKH 3PEHHS
€CTECTBEHHO-HAYYHOM KOPPEKTHOCTU B IIEJIAX BBIABICHUS OLIMOOYHBIX
CyXXJIeHUI U (OpMUPOBAHUS COOCTBEHHOUN MO3UIINH;

® HaxOJUTh B3aMMOCBS3U MEXIY CTPYKTYpod U (yHKUUEH, MPUUYUHOU U
CIIEJICTBUEM, TEOPUEH U (PakTaMU MPH aHAIM3E MPOOJIEMHBIX CUTyallul U
00OCHOBaHMY MPUHUMAEMBIX PELICHUI Ha OCHOBE XMMUUYECKUX 3HAHU;

® [IPEACTABIATH MYyTH PEUICHUS TIOOANBHBIX MPOOJEM, CTOSAUIMN Tepen
4eJIOBEYECTBOM, U MEPCIEKTUBHBIX HANPABICHUN Pa3BUTHS XUMUYECKHUX
TEXHOJIOTUH, B T.4. TEXHOJIOTUM COBPEMEHHBIX MATEPUATIOB C PA3JIUYHOU
(YyHKUIHOHAJIBHOCTHIO, BO300HOBJISIEMBIX MCTOYHHUKOB CBIpPbA,
nepepaboTKU U YTUIIM3ALMH IPOMBIIIEHHBIX U OBITOBBIX OTXO/IOB.

BbINTyCKHUK Ha YTIIyOJIEHHOM YPOBHE TAK)K€ MOJTYYUT BOZMOXKHOCTh HAYUUThCA:

e (dopmynupoBaTh 1L€Nb  HMCCIEIOBAaHUA, BBIIBUTaTb U  MPOBEPSATH
HKCIIEPUMEHTAJIBHO THIIOTE3bl O XMMHYECKHX CBOMCTBaxX BEIIECTB Ha
OCHOBE MX COCTaBa U CTPOCHMSI, UX CIIOCOOHOCTH BCTYNaTh B XUMUYECKHE

peaKuuun, O XapakTepe U NPOAYKTAX PA3IMUHBIX XUMUYECKUX PEAKIU;



CaMOCTOSITEIIHHO TUIAHUPOBATH W MPOBOJIUTH XUMUYECKHUE IKCIIEPUMEHTHI
C coOmrofeHueM TIpaBWI 0Oe30macHOi paboThl C  BEHIECTBAMU U
Ja00paTOPHBIM 000PYTI0BaHUEM;

WHTEPIIPETUPOBATH JTAHHBIC O COCTaBE M CTPOCHHUH BEIIECTB, MOTyICHHbIE
C TIOMOIILI0 COBPEMEHHBIX (DU3UKO-XUMHUIECKUX METOIOB;

OIKCHIBaTh COCTOSIHHE JJICKTPOHAa B aTOME HAa OCHOBE COBPEMEHHBIX
KBAaHTOBO-MEXaHUYECKHX IMPEJICTABICHUA O CTPOSHUU aToMa [l
OOBSICHEHHSI PE3YJIbTaTOB CIEKTPAIHLHOIO aHAIN3a BEIIECTB;
XapakTepu3oBaTh  POIb a30TCOACPKAIINX TeTePOLUKINICCKUX
COCJIMHCHUA W HYKJICHWHOBBIX KHCJIOT KaK BaKHEUIUX OHMOIOTHYECKU
AKTUBHBIX BEICCTB;

MIPOTHO3UPOBATH BO3MOYKHOCTh MIPOTEKAHUS OKHCITUTEIIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUi, JEKANMX B OCHOBE NPUPOJTHBIX W

IMPOU3BOACTBCHHBIX ITPOICCCOB.



COAEPXKXAHUE NTPOI'PAMMBI
XUMMUHAL. 10 KJITIACC

(102 YHACA, 3 YACA B HEJIEJIIO)

Pasnen 1. [lloBropenue u yriydjeHne 3HaAaHUM

ATOMHO-MOJNEKYJSIpHOE ~ ydeHue.  BemecrBa  MONEKYJISIpHOTO |
HEMOJIEKYJISIPHOTO CTpOeHHMs1. KaueCcTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BEIIECTBA.
Crpoenne aroma. M3oromnsl. PacnpeneneHue 37I€KTPOHOB MO 3HEPrETHUECKUM
YPOBHSIM B COOTBETCTBUU C IIPUHLIUIIOM HAMMEHBLIEH SJHEPTUH, TPaBUIOM XyH/A U
npunnumnom [laymu. DnexTponHas koHpurypauus atoma. [lepuognueckuii 3aKoH.
DopMyJIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX IPEICTABICHUN O CTPOEHUHU aTOMa.
3aKOHOMEPHOCTH B MW3MEHEHUM CBOWCTB NIPOCTBIX BEUIECTB, BOJOPOIHBIX
COEJIMHEHUM, BBICHIMX OKCHUJIOB U THJIPOKCUIOB B IEPUOJAX U IPYIIIAX.

XrMHUYecKass CBs3b. OJIEKTPOHHAs NPUPOJAa XMMHUYECKOW CBsi3H. MoOHHas
cBsa3b. KoBaneHTHast cBsizb. OOMEHHBIH M JTOHOPHO-AKLENTOPHBIA MEXaHU3MBbI
oOpa3oBaHMsI  KOBAJIEHTHOW  TOJSApPHOM  CBsA3U. ['eomMeTpus  MOJIEKYJbI.
Merammueckast cBA3b. BonoponHas CBA3b. ArperatHble COCTOSIHMSI BELIECTBA.
Tumbel  KPUCTAJUIMYECKHMX  PELICTOK:  aTOMHAasl, MOJEKYJIsApHas, HWOHHasi,
MeTaJlIn4eckas. 3aBUCUMOCTh (DM3MYECKHUX CBOMCTB BEIIeCTBa OT THUIIA
KPUCTAUTNYECKON pereTku. COBpEMEHHBIE IPEACTABIECHUS O CTPOCHUY BEILIECTB B
pPa3IUYHBIX arperaTHbIX COCTOSHUSX.

Knaccupukanus XUMHUECKHX peakUMid [0 pa3uyHbIM IpU3HAKAM
cpaBHeHus. ['a3oBble 3akoHbBl. YpaBHeHue KianelpoHna-MeHneneeBa. 3akoH
ABorazipo. 3aKOH OOBEMHBIX OTHOIICHUN. OTHOCHUTENbHAsI IUIOTHOCTH Ta30B.
Cpennsss MoJisipHas mMacca cMecu. VI3MEHeHHe CTENEHU OKHUCIICHHs 3JIEMEHTOB B
COETUHEHUSX. OKHUCANTENBPHO-BOCCTAHOBUTENBHBIE peaKuuu. Meron
3JIeKTpOHHOTO OanaHca. [loBeneHue BelecTB B cpeax ¢ pa3HbIM 3HaueHueMm pH.
['anbBaHWYECKUI DIEMEHT. OJEKTPOJW3 PAaCIUIaBOB M BOJHBIX PacTBOPOB
ANEKTPOIUTOB.  OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKUMHW B  IPUPOJE,

IMPONU3BOACTBCHHBIX IIPOHOCCCAX W KHU3HCACATCIBHOCTH OPIraHU3MOB. Pacuetsl no



dbopMylnaM ¥ ypaBHEHHUSM pEAKIUH C HCIOJIH30BAHUEM OCHOBHOTO 3aKOHa
XAMHUYECKON CTEXHOMETPUHU.

Baxneiiimne kiaccel HeopraHudeckux BemiecTB. Kiaccuduxamus u
HOMEHKJIAaTypa CJIOKHBIX HEOPTraHWYECKUX COEAUHEHHU. ['‘eHeTndeckas CBA3b
MEXIy KJlacCaMU HEOpraHUYeCKuX coeAnHeHu. CHIIbHbBIC U CITa0bIe AIEKTPOIUTHI.
Peakiiuu MOHHOTO OOMEHa U YCIOBUSI MX MpoTekaHus. [lojiHbIe U COKpallleHHbIE
VMOHHBbIE ypaBHEeHUS. | maponus conen. Tunel runponusa. Peakuus cpeasl pacTBOpOB
coseit. Tlomubiii HeoOpaTumblii ruaponus. KomiekcHole coeauHeHusi. Cocrtas
KOMIUIEKCHOTO HOHa: KOMIUIEKCOOOpa3oBaTeNlb, JHraHibl, BHEIIHIS cdepa.
HomeHnknaTypa KOMIUIEKCHBIX coeTMHEHNN. [[oHATHE 0 KOOPAMHALIMOHHON XUMHH.

PactBopbl. CrniocoObl BbIpaK€HUsI KOJMYECTBEHHOI'O COCTaBa pacTBOPA.
PactBopeHue kak (U3MKO-XMMHUYECKUH Tpolecc. JlucrepcHble CHCTEMBI.
Komnouansie pactBopsl. MictuHHBIE pacTBOphI. JucnepcHas (asza u nucrnepcuoHHas
cpena. CycnieH3un U SMyJIbCud. 30au U renu. Onanecrenuus. ddexkt Tunmgans.
Koarymamusa. Cemumenranua. Cunepesuc. PemeHne 3agad W BBINOJIHEHHE
YIIPa)XHEHUU.

JleMoHCTpanun

TAOJIUIIBI, CXEMBI, PUCYHKH, MOJICIH, TBITHI, WUTIOCTPUPYIOIIUE CTPOCHHE
BEILIECTBA, MPOLECCH TMAPOIM3a U DJIEKTPOIU3a, MEPEXO] BEIIECTBA U3 OJHOTO
arperaTHOro COCTOSIHMSI B JIPYroe, B3auMOJACMCTBHUSL BEUIECTB; 0Opa3libl BEIIECTB
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOI'O CTPOEHHS.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl
Peakimu noHHoro ooMeHa
Paznea 2. OcCHOBHBIE OHSITHSA OPraHM4YeCKOM XMMUM

[losiBneHue M pa3BUTHE OPraHNYECKON XMMHM KakK Hayku. [Ipeamer u 3amaun
OpPraHMYEeCKOM XHWMHU. MeCTO W 3HaYe€HHE OPraHWYEeCKOW XUMHUH B CHCTEME
€CTECTBCHHBIX HayK. B3auMOCBSA3b HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB.
Oco0OeHHOCTH OpraHudeckux BemiecTB. [IpuunHbBl MHOrOOOpa3usi OpraHUYeCcKHX
BeliecTB. OpraHnyecKre BeIIeCTBa B IPUPOJIE. Y TIIEPOAHBIN CKENIET OPraHUYeCKOn

MOJIEKYJIbI, €T0 TUIbl. KpaTHOCTh XUMHYECKOU CBSI3U. VI3MEHEHHE SHEPIUur CBSI3EH



MEXJIY aTOMaMmH YTiepoJia NpU yBEIWYECHUU KPATHOCTH CBsI3U. HachlllleHHBIE U
HEHACBIIICHHBIE COCTUHCHMUS.

DJIEKTPOHHOE CTPOCHUE U XMMUYECKHUE CBS3M aroMa yriaepoaa. OCHOBHOE U
BO30Y>KJICHHBIE COCTOSIHUSI aTOMOB Ha IpuMepe yraepoaa. [ mopuauzanmst aToMHBIX
opOuTaNeil, ee TUIIBI I OpraHUYeCcKuX coequHeHui. [IpocTtpaHcTBEHHOE CTpOCHHE
OpraHhYecKux coeAruHeHU. OCHOBHBIE TIOJOKEHHUS TEOPUU XUMHUYECKOTO
CTpPOEHHUsI OpraHmyeckux coenuHeHuid A.M. byTiepoBa. 3aBUCUMOCTH CBOWCTB
BEIIECTB OT XUMHYECKOTO CTpPOECHHMS Moyekyd. HM3omMepus ©  H30MEpBL.
CTpykTypHas, NOpPOCTPAaHCTBEHHas M OINTHYECKas H30Mepusa. MexkinaccoBas
n3omepus. ONTHYECKUE AHTUIOABL. XHWPAJIbHOCTb. XHpAJbHBIE U aXHUPAJIbHbBIC
MOJIEKYJIBL.

DIIEKTPOHHOE CTPOCHUE OPraHNYECKUX BEIIECTB. B3anmMHOE BIUsSHIE aTOMOB
U TPYIII aTOMOB. DJIEeKTPOHHbIE 3P PekThl. UHIYKTUBHBIN U ME30MEPHBIA 3P HEKTHI.
IIpencrasienue o pe3oHaHCe.

Knaccudukanusa opranndeckux BemecTs. OCHOBHBIE KJIACChl OPraHUYECKUX
coenunenuii. [lonarue o pyHkmoHanbHOU rpymme. ['omonorus. 'omonoruueckue
panbl. HoMeHknaTypa opraHM4ecKux BEIIECTB.

Pemenue 3a1a4 v BRINOJIHEHHE YIIPAKHEHUM.

JlemoHcTpanuu

Ta0NUI], CXEM, PUCYHKOB, MOJEJIE OPraHUYECKUX MOJIEKYJ, 3JEKTPOHHOTO
CTPOEHHUSI aTOMA.

Pasznea 3. Yriesogopoasl

AnkaHpl. OJIEKTPOHHOE€ U IPOCTPAHCTBEHHOE CTPOEHUE  MOJIEKYJIBI
MeTaHa.SPp° -rubpuau3anus opruduTeneil arToMoB yriaepoaa. ['oMonornueckuii psy
u obmas Qopmyna ankaHoB. CucTteMaTuueckas HOMEHKIATypa ajKaHOB H
panukanoB. M3omepus yriepomHoro ckesnera ajkaHoB. PuU3MYECKue CBOMCTBA
QIKAHOB. 3aKOHOMEPHOCTH W3MEHEHHUS (PU3MUYECKHX CBOWUCTB. XUMHUYECKHE
CBOMCTBA aJKAaHOB. | OpeHne aJIkaHOB KaK OJINH U3 OCHOBHBIX HCTOYHUKOB TEILIA B
MIPOMBITIUICHHOCTH U ObITy. KaTanuTudeckoe OKUCICHHE W KPEKUHT aJIKaHOB Kak

CITOCOOBI MMOJY4YCHUA Ba)KHEMIIINX COGIII/IHCHI/II\/'I B OpPraHuM4cCKOM CHHTC3C.



N3omepuzarusi Kak crmoco0 TOJydeHHs] BBICOKOCOPTHOTO O€H3WHA. MexaHu3m
peakiuu  CBOOOJHOpaaUKaIbHOTO  3amenieHus. CHHTETHYECKHUE  CIOCOOBI
MOJIYYEHHUSI aIKaHOB. HaxoxeHue ajJKkaHoB B IPUPOJIE U PUMEHEHUE aJIKAHOB.

[Huxnoankanel. CTpoeHue MOJEKYyJd IUKIoankaHoB. HomeHknarypa wu
nzoMepusi. Crnenuduka CBOWCTB IMKIOATKAHOB C MaJbiM pa3MepoM IMKIIA.
Xumuyeckue  cBoiicTBa.  llomyyeHne  UUKIOAIKAaHOB W3  QJIKaHOB U
JIATAIIOTEHAJIKAHOB.

AJNKEHBI. OJJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJIBI.
Sp? —rubpuamsanus OpOUTANEl aTOMOB YIJIEpOAa. | OMOIOTMYECKUH psai U
HOMEHKJIaTypa. WM3omepuss ankeHoB. Duznyeckue CBOWCTBA. XHMHUYECKUE
cBoiicTBa. Peakiuu 31eKTpodUILHOTO MPUCOSAMHEHUSI KaK CIOCO0 MOJTyYeHHUS
(GYHKIIMOHATBHBIX MPOU3BOAHBIX yTieBo10poioB. [IpaBmino MapkoBHUKOBA U €0
OOBSCHEHHE C TOYKH 3PEHHsI JJICKTPOHHOM Teopuu. OKHCICHHE aJKEHOB.
KauecTBeHHble peakii Ha JABOWHYIO CBsA3b. [IpoMbllIUIeHHBIE U JTAOOpATOPHBIE
crocoObl TostydeHus ankeHoB. IIpaBuno 3aiineBa. [lonmumepu3zanusi alKeHOB.
[TonuaTuneH Kak KPYNMHOTOHHAXKHBIA TMPOAYKT XUMHUYECKOTO IPOU3BOJACTBA.
[IpuMeHeHNE aIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHOB MO B3aUMHOMY PAaCIIONIOXKEHUIO
KpaTHBIX CBA3ed B MoJiekyse. OCOOEHHOCTH AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOEHHUS CONMPSDKEHHBIX ankaaneHoB. HomeHknatypa u nzomepus. Ousnydeckue
cBoMCTBAa. XWMHUYECKHE CBOMCTBA. ['opeHue u mnonumepuszanusa. [lomydyenune
ankanuenoB. Kayuyku. Bxnag C.B. JlebeneBa B MOMy4EHUE CHUHTETHUUYECKOTO
Kayuyka. Bynkanuzanus — kaydykoB. Pesmna. MuHorooOpa3Bue  BUJIOB
CUHTETUYECKUX KaydyKOB, UX CBOMCTBA U IPUMEHEHHE.

ANKUHBI. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJIBL.
Sp-rubpunuzamusi  opOuTaneit aToMoB  yriepoja. [OMoNOTHYecKuid  psi.
Homenknatypa u wuszomepusa. Dusznueckue CBOMCTBA aANKHMHOB. XHUMHUYECKHE
cBoMcTBa. Peakuuu npucoeuHeHus Kak croco0 MoTydeHusl OJTMMEPOB U JIPYTUX
MPOAYKTOB. KHUCIOTHBIE CBOMCTBAa QJKWHOB C KOHIIEBOM TPOWHOM CBS3BIO.

Aunerunenuapl. Metoapl nojydeHus: ankuHoB. [IpumeHenne ankuHOB. 1'opeHue



AllETUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU ISl CBAPKU M PE3KHU
METAJIJIOB.

Apenbl. Wctopus otkpbiTus OeH3ona. CoBpeMeHHbIE MpeACTaBICHUS 00
AIIEKTPOHHOM M NPOCTPAHCTBEHHOM CTpOoeHHH OeH3oma. M3omepus wu
HOMEHKJIaTypa apeHoB. ®dusmyeckue cBoicTBa O€H30Jla U €ro T'OMOJIOTOB.
Xumuueckue cBorcTBa. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB aJIKMJIOEH30JI0B Ha
IpuMepe ToJIyoJla. B3anMHOE BIIMsIHME aTOMOB B MOJIEKyJie Toiiyousa. IlpaBuita
OpMEHTAllMM 3aMECTUTENIEH B peaklusIX 3aMelleHus. MeTo bl oy4eHus: OeH307a
u ero romojoros. [Ipumenenne 6eH3051a U €r0 TOMOJIOTOB.

[IpuponHble HCTOYHUKH  YIJIEBOAOPOAOB. IIpUpOaHBIN W  NOMYyTHBIN
He(TAHOM rasbl, UX COCTaB U UCHOJb30BaHuE. HedTh Kak cMech yrieBoJ10poaoB.
CocraB Heptn u ee mnepepaborka. Hedrenponykrtel. [lepBuunas mnepepaboTka
HedTu. [leperonka HedTu. OxpaHa okpyxKaroueil cpeabl npu HedTenepepadoTke U
TpaHcniopTupoBke HedrenpoaykToB. Kamennwiii yrons. KokcoBanue yris.
[Nazupukanuss  yriss.  DKOJIOTMYECKME  MpoOJeMbl,  BO3HHUKAIOLIUME  MpU
UCIOJIb30BaHUU YIUIA B KauecTBe TOIUIMBa. Bropuunas (rimyOokasi) mepepaOoTka
He(tu. Kpekunr. Pudopmumnr.

I'eneTnueckas CBsA3b MEXAY pasiIMYHBIMU KJIACCAMU  YIJIEBOJOPOJOB.
["anoreHnpou3BOAHBIE YIIIEBOAOPOAOB. PU3NYECKHME U XUMUYECKUE UX CBOMCTBA.
ITouste 0 METAJUIOPTaHUYECKHUI COCJIMHEHUSX. Hcnonn30Banne
rajJlOreHIIPON3BOJHBIX B ObITY, TEXHUKE U B CHHTE3E.

Pemenue 3a1a4y v BBITOTHEHNE YIIPAXKHEHUH 110 KAKJIOM TEME.
JleMoHCTpauumn

TaOJUIBI, CXEMbI, MOJEJIM MOJIEKYJl Pa3IUYHbIX KJACCOB YIJIEBOJOPOJIOB;
XMMHYECKME CBOWCTBA M KAyECTBEHHBIE pPEAKIMM PA3JUYHBIX  KJIACCOB
YTJIEBOJIOPOIOB.

JlaGopaTopHblie U NpakTUHYecKue padoThl

XUMHAYECKHE CBOMCTBA AJIKAHOB; IIOJIyYEHHE U XUMHUUYECKHE CBOMCTBA

AJIKEHOB; MOJIYYEeHUE U XUMHUUYECKHE CBOWCTBA TAJIONEHIIPOU3BOIHBIX AJIKAHOB.

Paznen 4. Kuciiopoacoaep:kamue OpranneckKue coeTuHeHust



Crnuptsl. Knaccudukanusi, HoMeHKIaTypa U u3omepus. ['omomorndeckuii
psia u o6mIast hopmyIia MpeAeIbHBIX OTHOATOMHBIX CITUPTOB. DU3NYECKHUE CBOMCTBA
MpeIeNIbHBIX OJTHOATOMHBIX CIIUPTOB. BoIopoaHAsA CBSI3b MEXKy MOJICKYJIaMU U €€
BIMSIHUE Ha (U3NYECKUE CBOWCTBa CHUPTOB. DuU3HOIOTHUECKOE JeHCTBUE
METaHOJIa U ATaHOJIa Ha OpraHu3M uesioBeka. [[poMBINIEHHBI CMHTE3 METaHOJIA.
Metonpl mostydeHusi 3TaHod. I[IprumeHeHMEe CHupTOB. XHWMHYECKHE CBOWCTBA
cupTOB. Peakinu yrieBogopoiHOTO paaukana. Aakoroisathl. [IpocTeie adupsl kak
HM30MEpPhl TPEACIbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE HUX (UUYECKUX U
XAMHUYECKUX CBOWCTB €O cnupTaMu. MHOroatomMHele cnupThl. PuU3MYECKUE U
XAMHUYECKHE CBOMCTBA. KauecTBeHHas peaklusi HA MHOTOATOMHBIE CIHUPTHI U €€
NpUMEHEHHE. TOKCMYHOCTh  ATWICHIIUKOJA. [IpakThueckoe mnpuMeHEHUE
MHOTOaTOMHBIX CITUPTOB.

®enonpl. CTtpoeHue, HM30MEpUsSs M HOMEHKJIaTypa ¢GeHojoB. BzammHoe
BIIMSTHUE aTOMOB B MoJieKysne (eHona. du3nyeckue M XUMHYECKHE CBOMCTBA
dbenona u kpeszosa. CpaBHEHHE CBOWMCTB (peHosia U cnupToB. KauecTBeHHBIE
peakiuu Ha penou. [Tonydenue u npumMeHeHue GeHOoI0B.

KapOouunbHble coequHeHus. AJbIACTHABl U KETOHBI. JJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHWE KapOOHWJIBHOW TPYIIIBI, €€ TMOJAPHOCTh U
nonspuzyeMoctb. Knaccudukamms anbaeruaoB U KeToHOB. CTpOSHHE TIPEACIbHBIX
aNbJETUIOB U KETOHOB. ['OMOJIOTHYECKHE PAIbl, HOMEHKJIATypa M H30MEpPUs
allbJICTUI0B U KeTOHOB. DU3NUYECKUE CBOMCTBA aJbACTUI0B U KETOHOB. IIoHsTHE O
KETO-€HOJbHOM  TayTOMEpPUU  KApOOHWIBHBIX  coenuHeHuid.  CpaBHeHUE
PEaKIIMOHHON CIMOCOOHOCTH ajbJETU0B U KETOHOB B PEAKIUAX MPUCOCIUHECHUS.
XUMHUYECKHE CBOMCTBA MPEECIIbHBIX albJIETUAO0B U KETOHOB. Peakiuu 3aMenieHust
aTOMOB BOJOpPOJIa TMPH C-YIIEPOOHOM aromMe Ha ranoreH. [lomumepuzanus
dbopmanpaeruaa u aneraimpiaeruga. OkucieHue KapOOHUJIBHBIX COCIHMHCHUH.
CpaBHEHHE OKHUCIICHHMS aIbJACTHMAOB U KEeTOHOB. KauecTBEHHBIE pEaKIMU Ha
aNBACTUAHYIO Tpynmy. MeToasl TMOJydyeHHs KapOOHUIBHBIX COCIUHECHUH.

TokcuyHOCTHh KapOOHMIBHBIX coennHeHui. [Ipumenenue.



KapOoHnoBsie kucnoTel. CTpO€HHE NPEAEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX
kucnot. Krmaccudukanms, m3omepus M HOMEHKJIATypa KapOOHOBBIX KHCIIOT.
OJEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOECHHE KapOOKCWIBHON  IpYMIIbI.
['omonornuecknii psaa. Pusndeckue CBOMCTBA. XMMUYECKUE CBOMCTBA. I3MeHeHne
CWIbl KapOOHOBBIX KHUCJIOT TMpU BBEACHMM JOHOPHBIX M  aKLENTOPHBIX
3aMectuTenel. Peakius stepudukannu, oOpatuMocTh peakiuu. ['amorenupoBanue
KapOOHOBBIX KUCJOT B OOKOBYIO LIelb. MeToAbl NOJIy4eHHUs] KapOOHOBBIX KHUCIOT.
[TpumeHeHne KapOOHOBBIX KHCIOT. DYHKIIMOHAIBHBIE TPOU3BOIHBIE KAPOOHOBBIX
KHCJIOT. XJIOPAaHTUAPUIBI M aHTUAPUIBI KAPOOHOBBIX KUCTOT. [loiTydeHne ClIOAKHBIX
3(GUpPOB C MOMOUIBIO XJOPAHTUAPUIIOB U AHTHAPUIOB KUCIOT. CIIOXKHBIE 3PUPBHIL.
Crpoenue, HoMeHKJaTypa U uzomepus. CpaBHeHUE (PUINYECKUX CBOMCTB H
PEaKIMOHHON CIIOCOOHOCTU CIIOKHBIX 3(PUPOB M HM30MEPHBIX UM KapOOHOBBIX
kucaoT. CrnocoObl MOJMy4YeHHs] U XUMHUYECKHME CBOWCTBA CIIOXKHBIX 3(UPOB.
[TpumeHeHre CI0XKHBIX 3(PUPOB B MULIEBON U Nap(IOMEPHON MPOMBIIUIEHHOCTH.
AMHIBI KapOOHOBBIX KHCIIOT — IMOJIYYEHHUE M CBOWCTBA HA MPUMEPE AlETAMHJA.
Conu kapOOHOBBIX KHCIOT — TIOJIy4eHHEe U cBoicTBa. HemnpenenbHble u
apOMaTUYECKHE KHUCIIOThL: OCOOCHHOCTHM HMX CTPOEHHUs U CBOMCTB. llpumenenue
HEIPENEJIbHBIX U apOMATHYECKUX KUCIIOT.

Pemenune 3a1a4 v BRINIOJIHEHNE YIIPAXKHEHUN MO KAXKIOU TEME.
JleMoHCcTpauumn

TaOJIUIBI, CXEMBI, MOJIEJIM CTPOEHHUSI MOJIEKYJI; ONBITOB, JEMOHCTPUPYIOIIUX
XUMHUYECKHE CBOMCTBA U KAUECTBEHHbBIE PEAKLIUU.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl

CBoiicTBa 3TWJIOBOrO CIHPTA; CBOWCTBA IJIMIEPUHA; CBOMCTBA YKCYCHOM
KHCJIOTHI.

Pa3nen 5. Azorocoaep:xaniue u cepocoepsKaiue coeJMHeHUs

Hutpocoenunenus. ONEKTpOHHOE CTpoeHue HuTporpynnsl. I[lomydeHune
HUTPOCOEANHEHUH. ApOoMaTHUYECKUE HUTPOCOEAUHEHUsl. B3pbiBuaThie BelIECTBA.
Awmunbl. Knaccudukanusi, HOMEHKIATypa, MU30MEpUS aMHHOB. DJIEKTPOHHOE HU

IIPOCTPAHCTBEHHOE CTPOCHUE NPEAEIBHBIX AMUHOB. DU3NUECKUE CBOMCTBA AMUHOB.



AMMHBI KaK OpraHMYeCKHWE OCHOBAHMS: PEaKIMU C BOJOW, KUCIoTamMu. Peakiuu
TOPEHUSI aMUHOB. AJIKIJIMPOBAHUE U AllMJIMPOBaHUE aMUHOB. [[puMeHeHne aMuHOB
B (hapMaleBTUUECKOW MPOMBIIUIEHHOCTH. ApOMAaTHYECKUE AaMUHBI. AHUIIUH.
Binusitnue 3amectutenieil B apoOMaTUYE€CKOM SJIp€ HAa KHUCIOTHBIE U OCHOBHBIC
CBOMCTBA apUJIaMUHOB. XMMHYECKHE CBOMCTBA aHWiWHA. llonydyeHue aHuiImHa
(peakiusi 3WHWHA). AHWIMH KakK CbIpb€ JUIsi TPOM3BOJICTBA AHUJIMHOBBIX
kpacuteneil. CHHTE3bl HA OCHOBE aHUJIMHA.

Cepoopranuueckue coenuHeHus. OCOOEHHOCTH WX CTPOEHUS U CBOMCTB.
3HaYeHUE CEePOOPraHNYECKUX COCTUHECHUM.

Ierepouyknabl. @ypaH W TUPPOJ KaK MPEACTABUTEIN IMSITUWICHHBIX
reTepouukioB. Ilpupoma  apoMaTMYHOCTH  MATUWICHHBIX  [ETEPOLIMKIIOB.
DJIEKTPOHHOE CTPOEHUE MOJEKYJbl nuppoJia. KUCIOTHBIE CBOMCTBA MHUPPOIIA.
[lupuavH Kak TMPENCTABUTENb MIECTUWICHHBIX TIE€TEPOLUKIIOB. DIJIEKTPOHHOE
CTPOCHHE MOJIEKYJbl NupuauHa. OCHOBHBIE CBOWCTBAa NupuavHA. Paznuyue B
MPOSIBICHUM OCHOBHBIX CBOMCTB MUppoja M MNUPUIMHA. Peakuuu mnupuauHa.
[IpencraBnenne 06 MMUIA305€, MUPUMUIUHE, HUKOTUHE, TTypUHE, MYPUHOBBIX U
MAPUMUIMHOBBIX OCHOBAHMSIX.

Pemenue 3a1a4 v BRINOJIHEHHE YIIPAKHEHUM.

JlemoHcTpanuu

TaOJUIBI, CXEMbI, WUIIOCTPUPYIOIIUE CTPOCHUE MOJIEKYJ a30TO- U
CEpOCOJIEPKAINX COEAUHEHHM; OIBIThI, IOKAa3bIBAIOIIME CBOWCTBA AMHWHOB,
KaUueCTBEHHbIC PEAKIMUM Ha aHWJIWH; OOpa3lbl BEHIECTB TE€TEPOIUKINYECKOTO
CTpOCHHUS (a30KpaCUTEIICH ).

Pa3nen 6. Buosiornyecku akTHBHBIE BellleCTBA

O6mas popmyna yriaeBonoB. Kinaccudukanus yrineonos. [IpumeHenue u
Oouonornyeckass poib yriaeBoaoB. OKHCICHUE YTIEBOJAOB — HCTOYHUK DHEPTUU
YKUBBIX Oprann3MoB. OU3nyecKre CBOMCTBA U HAXOK/IECHHUE YIJIEBOAOB B IIPUPO/IE.

CrtpoeHne MOHOCaxapuJ0B Ha MpUMeEpEe TIIIOKO3bl U (PPYKTO3bl. DOPMYIIbI
Oumepa u Xeyopca. I[lonstne o TayroMepun Kak BUIEC H30MEPUH MEXKIY

MUKJINYECKON U JIMHEHHON (popMamMu. XUMHUYECKUE CBOMCTBA MOHOCAXapHJ0B Ha



npuMepe TIIOKO3bl U (PPyKTO3. [ MHMKO3UAHBIN THAPOKCUI, €ro crenupuyecKue
cBoiicTBa. [loHsATHE O IIIMKO3UAaX, UX HAXO0XKIECHUH B IPUPO/IE.

HMucaxapuapl. Caxapo3a Kak NPEACTaBUTENb HEBOCCTAHABIMBAIOIINX
nucaxapunoB. CrtpoeHue, (U3HUECKHME M XHMHUYECKHME CBOMCTBA Caxapo3bl.
[TonyueHne caxapa U3 caxapHOW CBEKJIBI U TPOCTHHKA. [[puMeHeHue caxapo3sl.

[Tonmucaxapuapl. Kpaxman, TiIMKOreH M ILEIUII0J03a Kak OHOJIOTHMYECKHe
nonuMepbl. Kpaxman kak cMech aMUJIO3bl M aMHJIOTIEKTHHA, €ro (U3nuecKkue u
XUMHU4eckue cBoicTBa. llemmonosa: crpoeHue, (u3aMyeckue M XHUMHYECKUE
cBoiicTBa. [IpuMenenue noaucaxapuaos.

XKuppl Kak cioxkHbIE 3(QUPHI TJIMIEPUHA U BBICIIMX KAPOOHOBBIX KHCIOT.
PacTuTenbHble W JKUBOTHBIE JKMpBI, UX COCTaB, (PU3NYECKUE M XUMHUYECKUE
cBOMCTBA. ['MIposM3 JKUPOB KaK CIOCOO MPOMBIIUIEHHOIO MOJIYYEHUs COJIeH
BBICIIMX KapOOHOBBIX KHUCIHOT. [IpuMeHeHune >xupoB. Mbula Kak COJM BBICIIMX
KapOOHOBBIX KUCJIOT. MorolIe CBOMCTBA Mblja.

CocTaB, CTpOCHHE M HOMEHKJATypa aMHUHOKHUCIOT. ['OMOJOTMYECKUU PsI
IIPENEIBHBIX aMUHOKUCIOT. DU3NYECKNE U XUMHUYECKHE CBOMCTBA AMUHOKHCIIOT,
METOAbl WX TojydyeHus. KadecTBEHHblE peakuuu Ha  aAMHUHOKHCIIOTHI
Crenu¢uyeckue KaueCTBEHHbIE peaKlIiy Ha apOMaTHUECKHUE U T€TEPOLIUKINYECKUE
aMUHOKHCIIOTHI. buonorndyeckoe 3HaueHue aMUHOKHMCIOT. O6nacTu MpUMEHEHUs
amuHokucioT. Ilentuapl, ux crpoenue. llentuaHas cBsi3b. AMHAHBIN XapakTep
nenTuaHoM cBsi3u. CuHTe3 mnentuaoB. benku Kak NpUpOIHBIE OHOIMOJIMMEPHI.
CoctaB u cTtpoeHue 6enkoB. @epMeHTaTUBHBIN THAposU3 OenkoB. Jucynbduanbie
MOCTUKA W HOHHBIE M BaH-IEpP-BAAIbCOBBIE B3aUMOJECUCTBUS. XUMUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIIUNU OCITKOB.

Hyknennoseie kucnorsl. Hyxneozunsl. Hykneoruasl. HyxnenHoBbie
KHCJIOTBI KaK MPUPOJHbIE MONUMEPbl. COCTaB U CTPOEHUE HYKJIEUHOBBIX KHCIOT.
['maponn3 HYKIEMHOBBIX KUCHOT. KadecTBEHHBIE pEakUWd Ha HYKJIEMHOBBIC
KHUCIJIOTHL. POJIb HYKJIEMHOBBIX KUCJIOT B dKU3HEIEATEIbHOCTH OPraHU3MOB.

JlemoHcTpanuu



TaOJUIBI, CXEMBbI, WLTIOCTPUPYIOIINE CTPOSCHUE MOJIEKYT OMOMOIMMEPOB;
OTIBITOB, JACMOHCTPUPYIOINX XUMHUYECKHE CBOWCTBA W KAUYECCTBCHHBIC PEAKIIHH
OMOMOJMMEPOB.

JlabopaTopHble U MpakTHYeCKHE PA0OTHI

CpaBHEHHUE CBOICTB TJIIOKO3bI, Caxapo3bl W Kpaxmaya, LBETHbIC peakluu
OCIIKOB.

Paszaea 7. BeicokoMoJ1eKyJISIpHbIE COEAUHEHUS

OCHOBHBIE TOHSATHS BBICOKOMOJIEKYJSIPHBIX  COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENeHb mnonuMepusanuu. OCHOBHBIE CHOCOOBI
MOJTyYEHHUSI BBICOKOMOJICKYJISIPDHBIX COCAMHEHHUN: pEaKlUud TMOJIMMEpPH3aluud |
nosukoHaeHcauuu. Cononumepusanus. CTpoeHue U CTPYKTYpa MOJIUMEPOB.

Knaccudukanuss noauMepoB: IiacTMacchl (IMJIACTHKH), 3JIACTOMEPHI
(kaydyKkH), BOJIOKHA, KOMIO3UThI. COBpEMEHHbIE TIACTMACCHI. TepMOIIaCTUYHBIE
U TepMoOpeakTuBHbIe noaumepsl. Denondopmanpaeruanbie cMoisl. [IpupoaHsie u
XUMHYECKHE BOJOKHA. VICKyCCTBEHHBIC U CHHTETHYECKHE BOJOKHA. [lommaygupHbie
U TI0JIMaMHUJTHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpuMeHeHne moammepos.

Pemenne »sKkcmepuMEHTANBHBIX 3aJa Ha paclo3HaBaHHWE IIacTMace u
BOJIOKOH.

JlemoHcTpanuu

00pasIrbl MIACTUKOB, BOJIOKOH, MTOJIMMEPHBIX CMOJT
JlaGopaTopHblie U NpakTUH4YecKue padoThl

pacno3HaBaHue IJIACTUKOB; paCcllO3HABaHUE BOJIOKOH

COJIEPKXAHHUE MPOI'PAMMBI
XUMMUSI.

11 KJIACC (102 YHACA, 3 YACA B HEJIEJIIO)

Paspnen 1. Hemerasuibl
Knaccudukanus Heopranndeckux BeuiecTs. biaaropoansie (MHEPTHBIE) Ta3bl.
OOmiasi xapakTepucTUKa dJeMeHTOB mnaBHOM mnoarpynmsl VI rpynmsr

Oco0eHHOCTH XUMUYECKHX cBOUCTB. [Ipumenenue Onaroponbix razoB. Bogopon:



noJiyueHue, (Qu3nyeckne W XUMHUYECKHe CBoicTBA. [wmapuasl. TormauBHBIC
AJIEMEHTBHI.

["anorensl. O6mas xapaktepuctrka 3nnemMeHToB VIIA rpynmnel. @usnueckue
CBOMCTBa IPOCTBIX BEIIECTB. 3aKOHOMEPHOCTH HM3MEHEHHSI OKHCIUTEIbHON
AKTUBHOCTU TAJIOTEHOB B COOTBETCTBUU C HX MOJOXKEHUEM B NEPUOJHYECKOMN
tabnuie. ['anoreHoBogOpOAbl — MOJMyYEHUE, KUCIOTHbIE W BOCCTAHOBUTEIIbHbBIC
cBoiicTBa. [IOpAIOK BBITECHEHUS TaJOT€HOB M3 PACTBOPOB TallOr€HUZIOB. XJIOP:
METOAbl TOJIYYEHUsI, XUMHUYECKHME CBOWCTBA, IpuMeHeHHe. Kuciopoansie
coenuHeHus xyopa. CoJisiHas KMCJIOTa U €€ CBOMCTBA. KauecTBEHHbIE peakuu Ha
rajoreHuaA-uoHbl. OcoOeHHOocTH XuMHuHM (Topa, Opoma, uona. IIlpumeHeHue
TaJIOTCHOB U UX BAXHEHIINX COETMHEHUI.

XanpkoreHsl. O01mas xapakrepuctuka 3neMeHToB VIA rpynmel. @uznyeckue
CBOMCTBA IPOCTBIX BELIECTB. XHMHYECKUE CBOMCTBAa Kuciopoaa. O30H Kak
aloTponHas Moaudukanus kuciaopona. [lomydeHne M XuUMUYECKHE CBOMCTBA
o30Ha. [lo3uTBHAsA M HeratWBHAs POJIb 030HA B OKpyxaromen cpexne. Boma u
IIEPOKCUJ BOJOpPOAA KaK BOJOPOJHBIE COEIMHEHHs KHCIOpPOJa — CpaBHEHHE
CBOMCTB. XMMHUUYECKHE CBOMCTBA MEPOKCHIA BOAOPOIA.

Cepa. Amnotponusi cepbl. du3znyueckue W XHMMHYECKHUE CBOICTBA CEPBHI.
CepoBosiopos — mojydeHre W xumudeckue coictBa. Cymnbdunapl. [loHsTue o
nonucyibuaax. CepHUCTBIN ra3 Kak KUCIOTHBIN OKCcHUl. XUMUYECKUE CBOMCTBA U
Metoanl nonyuyeHus. CepHucras kucinora u ee conu. Cepublii anruapua. CepHas
kuciioTa. CBONCTBa KOHLEHTPUPOBAHHOW W pPa30aBIECHHOM CEpHON KHUCIOTHI.
OneyMm. Kpucramioruapatel cyinbdaToB MetamioB. KauecTBeHHass peakiusi Ha
CEPHYIO KHCIJIOTY U €€ COJIH.

OneMeHThl moArpymmbsl azota. OOmas xapakrepuctuka VA Tpynimsl.
du3nyeckne CBOKCTBA IMPOCTBIX BEIIECTB. A30T M ero coeauHeHus. CtpoeHwue
MOJIEKYJIbI a30Ta. PU3NYECKHE W XUMHUYECKHME CBOWCTBA. METOIbI MOJy4YEHUS.
AMMMaK — nojlyuyeHue, puandeckrue u Xumudeckre cBoiictBa. OCHOBHbBIE CBOMCTBA
BOJHBIX pacTBOpoB ammuaka. Conum ammoHusi. KauecTBeHHasi peakius Ha HOH

AMMOHUHA. HpI/IMCHCHI/IC aMMMaKa U CoJIied aMMOHMSI. OKCI/I,Z[BI a30ThbI, UX IIOJYYCHHUC



U cBOMcTBA. /[[uMepu3anus auokcuaa a3ota. A30TUCTast KMCIIOTa U €€ COU. A30THas
KUCIoTa — (U3MUecKrne W XUMHUYECKHME CBOWMCTBA, MOJIy4YeHUE, MPUMEHEHHE.
3aBUCUMOCTh MPOAYKTa BOCCTAHOBJICHHMSI Aa30THOM KHUCJIOTBI OT AKTUBHOCTHU
MeTasula U KOHIEHTpauuu KUcaoTel. [loHarue o katnone HUTpoHus. Hutpatel, nx
bu3nUecKue 1 XMUMUUYECKHE CBOMCTBA, MPUMEHEHHE.

®ochop u ero coenunenus. Aimorponusi (ochopa. Duznyeckue u
xumuueckue cporctBa ocdopa. [lonmyuenne u npumenenne. Pocpun. Gochuapl.
®docdopusiii anrugpun. OprodochopHas u metabochopHas KUCIOTH U UX COJIH.
KauecTtBennas peakuus Ha oprodocdatsl. [Ipumenenne GpochopHOil KUCIOTHI U ee
coJieil. buonoruueckas posb ocharos.

O6mas xapaktepuctuka IVA rpymnmnel. Yrinepon. Oymiepen u HAHOTPYOKH
KaK HOBbIE€ MOJU(DUKAIMU YTIIepoaa. AJIOTPONHUSA yriepoaa. YToib: XUMHYECKUE U
¢uznyeckue cBOWCTBa, NoayyeHue u npuMenenue. Kapouasl. ['maponus kapounos.
KapOuapl mepexoHbIX METAIOB KaK CBEpPXMpOoYHble Marepuaibl. OKCHbI
yriaepojia u ux (pu3n4ecKkue 1 XMMUYECKHe CBOMCTBA. YTapHbIi ra3: 00pa30BaHUE B
IpUpoJIe, MOJIyuYeHUEe, OMOJOrHIeCcKOoe JEeHCTBUE, IPUMEHEHUE. YTOIbHASI KUCIOTa
u ee conu. Kapbonatel u runpokapOoHatel. Haxoxaenue kapOOHATOB MarHusi u
KaJIbIUS B IPUPOJE.

Kpemuuii. ®uznueckue u xumuyeckue cpoiictBa. Cuian. CHIMLUIBL
[lonyyenne u npuMeHeHUE KpeMHHUd. J[[MoKkcua KpeMHHs, €ro CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBA, 3HAUEHHE B MPUPOJE U IPHUMEHEHUE.
KpeMHueBbie KUCTOTHI M X cONU. CUIMKATHBIE MUHEPAJIbl — OCHOBA 3€MHOM KOPBI.

Pemenue 3a1a4y v BBITOTHEHNE YIIPAXKHEHUH 110 KAKJIOM TEME.
JlemoHcTpanuu

Ta0IUIIbI, CXEMBbI, MOJEIH MOJIEKYJ U aTOMOB; OIBIThI, JEMOHCTPUPYIOIIHE
XMMHUYECKHE CBOMCTBA U KaUeCTBEHHBIEC PEaKIUU; 00pa3Iibl BELIECTB.
JlaGopaTopHblie U NpakTUYecKUue padoThl

CBoliCTBa TraJloOr€HOB; CBOMCTBA CEPBI U €€ COCAMHEHUI; CBOMCTBA a30THOM
KHUCJIOTBI; CBOWCTBA YIOJIBHOW KHCIJIOTBI U €€ COJIEW; CBOMCTBA METAKPEMHHUEBOU

KHCJIOTBI U €€ COJ'ICfI; OMMpCACIICHNUEC DJICMCHTOB KaUCCTBCHHBIMHA PCAKLIUAMMU.



Pasngea 2. O01ue cBoiicTBAa METAJLJIOB

O6mmit 0030p »eMeHTOB-MeTaIoB. CTpOeHHWE ¥ CBOWCTBA MPOCTHIX
BEIICCTB-METAJUIOB.  DIEKTPOXUMHUYCCKHH Pl  HANPSHKCHWH ~ METaJlJIOB.
MeTamnaeckne KpucTaindeckue pemeTky. [loydenre u mnpuMeHeHHe METaJLIOB.
CruiaBel. XapaKTepUCTHKA HarOo0JIee U3BECTHBIX U PAacIPOCTPAHCHHBIX CILIABOB.
JdeMoHCcTpauu

Kostekmu MeTaioB, py/, 00pas3ioB CIIaBOB.

Pa3znes 3. Merajuibl rJIaBHbIX NOATPYIIIT

[Ilenounsie Metamuibl. OOIIas XapakTepUCTHKA dJeMEHTOB |A rpynmsl.
CBoOMCTBa MIECTOYHBIX METAJUIOB. Pacrno3HaBaHWe KaTUOHOB IIEJIOYHBIX METAJLUIOB.
XapaktepHsble peakuuu HaTpus U Kanus. [lomyuenune. OKcuabl 1 NEPOKCHUIBI HATPHUS
n Kanusa. Conu Kajlus M HaTpus, MX 3HAUYCHUE B MPUPOJIC, )KU3HU YEJIOBEKA, MX
OMoJIOrM4ecKoe JeHCTBUE.

O6mas xapakrepuctuka |IA rtpynmel. IllenodyHo3emMenbHbIE  METaJUTHL.
AM@OTEpHOCTh OKCHJAa U TUApokcuaa Oepwiius. Pacrno3HaBaHue KaTHMOHOB
IIEJI0YHO3EMEIBHBIX METAJNIOB. Marauii, ero o0mas XxapakTepucTUKa Ha OCHOBE
nmojoxeHust B lleproanyeckor CHUCTEME 3IIEMEHTOB U CTPOEHUS aTOMOB.
[Tonyuenue, pusznueckue M XMMHUUYECKHE CBOMCTBA, MPUMEHEHUE MarHus U €ro
coenuHeHui. CoJin MarHusi, UX 3HaA4€HUE B IPUPOJIE U )KU3HU denoBeka. Kaibiui,
ero obOmas xapakrepuctuka. [lomydeHnue, ¢uznueckue U XMMHYECKH CBOMCTBA,
MPUMEHECHUE Kaiblusd U ero coeaumHeHuil. Conm kanbiusa. JKeCTKOCTh BOJBI U
METO/IbI €€ YCTPAHEHUSI.

AmomMunuii. PacripocTpaHeHHOCTh B MpUpPOJE, PU3NUECKHE U XUMHUYECKHUE
cBoiicTBa. [IpousBoncTBo amtomuuus. lIpuMeHeHne amoMuHug. AJIOMOTEPMUS.
AMbOTEPHOCTh OKCHIA B THAPOKCUAA amfoMUuHMs. CoJId amfOMUHUS. AJTFOMHUHATBI
B TBEPJOM BHUJE U B pacTBOpe. KOMIJIEKCHBIE COCTMHEHUS] aTFOMUHUSL.

OnoBo u cBuHen. duznyecknue M XuMuyeckue cBoicTBa. IlomyueHue u
npuMeHeHue. CBUHIIOBBIN aKKyMYJISITOP.

JdeMoHcTpanuu



Ta0JIUIbI, CXEMbl, MOJIEIM CTPOCHUS aTOMOB METAJJIOB;, OIBITOB,
JIEMOHCTPUPYIOIINX XUMUYECKHUE CBOMCTBA U KAYECTBEHHBIE PEAKIIUU SJIEMEHTOB;
TOPEHUE IIEJIOYHBIX M IIEJIOYHO3EMENIbHBIX METANIOB U HMX COJICH; KOJUICKIIUU
METAJUIOB U IPUPOAHBIX MUHEPAJIOB.

JlaGopaTopHble U NPaAKTHYECKHE PA0OTHI

O3HaKOMJICHHE C MUHEpAJIAMU U BAKHEHIIMMHU COCAUHECHUSMH IIEIOYHBIX
METAaJIJIOB, CBOMCTBA COCAUHCHUMN IICJIOYHBIX M IICJIOYHO3EMEILHBIX METAJIOB;
CBOMCTBA COeIMHEHUMN KaJIbIHS.

Pasnen 4. Mera/uibl NO00YHBIX MOATPYIIT

O6mas xapakrepuctuka nepexoaubix Meramios |-V rpynn. Ocobennoctu
CTPOEHMSI aTOMOB IEPEXOAHBIX MeTauioB. OOmme (QuU3nyecKkue U XUMHUYECKHE
cBorcTBa. [I[pumenenne meTamios.

XpoM. Pu3NUECKHE WU XMMHYECKHE CBOWCTBA XpOMAa M €Tr0 COECIUHEHWU.
Ilony4yeHue U IPUMEHEHHUE XpOMa U €ro COeAUHEHUN. MI3MeHeHne OKUCInuTenbHO-
BOCCTAHOBUTEIBHBIX M KHCIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB M THIPOKCHIIOB
XpOMa C pOCTOM CTEIEHU OKHUCIEHUA. B3aUMHBIC IEPEXOAbl XPOMATOB U
TUXpoMaToB. KOMIUIEKCHBIE COEIMHEHUS XPOMA.

Mapraseu: pu3ndecKkue U XuMHUYECKUE CBOMCTBA, MOJTYyYEHUE U IPUMEHEHHE.
CoenvHenunst maprania. llepMaHraHat kanusg Kak OKHUCIHUTENIb W B3pPbIBYATOE
BEILIECTBO.

Kenezo. Haxoxnenue B mpupojie. 3HAUCHUE KeJe3a AJ1s dKUBBIX OPTraHU3MOB.
duznyeckue M XMMHUYECKHE CBOMCTBA kene3a. CruiaBwl skenesa. Ilomydenue u
npuMeHeHue xenesza. Kopposus xxenesza u crnocoObl 3alIUThI )KEJIE3HbIX U3EIUI OT
koppo3un. CoenrHenus xene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX U OKHCIIUTEIBHO-
BOCCTAHOBUTEJBHBIX CBOWCTB COCIMHEHUN kene3a. [{naHuaHble COETUHEHUS
xene3a. KauectBennnlie peakiuu Ha noHbI xxenesa (1) u (111).

Mens. Haxoxnaenue B mnpupone. buonornueckass posnp. Pusnmyeckue u
XUMHUYECKUE CBOWCTBA Meau. [lonydeHne U NpuMEHEHHE MEAU U €€ COCIMHEHUMN.

Menublii Kynnopoc. AMMUAKaThl MEH.



Cepebpo. dusnueckne U XUMHUYECKUE CBOMCTBA. AMMUaKaThl cepedpa Kak
okucnurenu. KauecTBeHHas peakiusi Ha UOHBI cepeOpa. [Ipumenenne cepebpa.
3o50T0. PU3NUECKHME U XMMHUYECKHE CBOMCTBA, B3aMMOJICHCTBUE C «IAPCKOU
BOJIKOI». 30JI0TOXJIOPOBOJIOPOIHAST KucioTa. KoriekcHble cOeAMHEHHUs 30JI0Ta.
Crioco0nI BBIJICJICHHS 30J10Ta U3 30JI0TOHOCHOM mopoasl. [IpuMmeHenune 3o0510Ta.

[Huuk. Ousznueckne U XUMHUYECKUe cBoucTBa. [lonydyeHne u nmpuMeHEHHE.
Baxxneiinme coau uHKA.

PtyTh. ®usznueckne u XxumMuueckue CBOMCTBA. [lonydyeHne M nmpuMeHEHHE.
buonoruyeckoe nelcTBUE.

Pemenue 3a1a4y v BBITOTHEHNE YIIPAKHEHUN 110 KAXKIOW TEME.
JlemoHcTpanuu

TaOJMUIbI, CXEMbI, MOJEIM CTPOCHUN aTOMOB DJJIEMEHTOB; KOJUICKIIUU
METAJUIOB ¥ CIUIABOB; OIIBITHI, JEMOHCTPHUPYIOIIUE XHMHUYECKHE CBOWCTBA U
Ka4yECTBEHHBIC PEAKIIUH JIIEMEHTOB.

JlaGopaTopHble U NPaKTHYECKHE PAdOTHI

CBoiicTBa METANIOB MOOOYHBIX MOATPYIIIL.

Pazngen 5. Crpoenue Beumecrsa

Crpoenne atoma. Hykmunel. M3otonsl. M300apel. Tunsl paguoakTUBHOTO
paciaga.  TepmosimepHbli  cuHTe3.  SnmepHble  peakuuu.  [IpumeneHue
PAaIUOHYKIMIAOB B MeauuuHe. MeTox MedeHbIXx aroMoB. KBaHTOBBIE uwmcIa.
AtoMmHas opoutane. Pacnpenenenue 3J€KTPOHOB MO YHEPreTUYECKUM YPOBHSIM B
COOTBETCTBMM C IIPUHLUMIIOM HAUMEHBIIEW JHEPIrUM, IPaBUIOM XyHAA U
npuHuunoMm Ilaynmu. OnekTpoHHas KOHQUrypanusi aroma. OJIEKTPOHHbIC
KOH(UTYypaly NOJ0KUTEIbHBIX U OTPULIATEIbHBIX HOHOB. BasleHTHBIE 37I€KTPOHBI.

DIIEKTPOHHAsI TPUPOJA XUMHUYECKOM CBS3UM. BUAbI XUMHUYECKOW CBA3U.
KoBasieHTHas CBSA3b U €€ XapaKTepUCTUKa (IHEPTuUsi CBS3H, IJIMHA CBSI3H, BAJICHTHBIN
yroJl, KPaTHOCTh CBSI3H, MOJIAPHOCTb, MOJSpU3yeMOCTh). OOMEHHBIN U TOHOPHO-
aKLENTOPHBIA MeXaHW3Mbl oOpa3zoBaHudA. VMoHHasi cBsA3b. MeTaminyeckasi CBS3b.

Turnbl KPpUCTATNIMYCCKHUX PCHICTOK B 3daBUCHMMOCTH OT THIIA XMMHUYECKOM CBS3M.



Kpucrannuueckne u amopdHbie Tena. MexXMOJIEKyIsIpHble B3aUMOCHCTBUS.
BonoponHas cBA3b U €€ BIMSHUE HA CBOKMCTBA BEILIECTBA.
JdeMoHCcTpau

Ta0IUILIbI, CXEMBI, IEMOHCTPUPYIOLINE KPUCTAIIMYECKUE PELIETKH BEIIECTB;
MOJIEJIA MOJIEKYII.

Paznen 6. TeopeTruueckoe onucanne Xumnieckoi peakuuu (18 yacosn)

TemnmoBoit  3¢pdexT xXumMudeckod  peakiuu. DHIAOTEPMUYECKUE |
IK30TEPMHUUYECKUE peakiuu. Tepmoxumuueckue ypaBHeHHs. [lonstue 00
sHTaNbNUU. Temnora oOpa3oBaHUs BelleCTBA. JHeprus cBsi3u. 3akoH l['ecca u
ciencteust u3 Hero. [lonarue o0 sHTponuu. BTOpoll 3aKOH TEPMOJIMHAMHKHU.
Oueprus ['n66ca u KpuTeprUn CaMOINPOU3BOJIBHOCTH XUMHUECKOHN pEeaKIIUU.

CKOpOCTh XUMUYECKUX PEAKIIMIA, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (DAKTOPOB:
IIPUPOJBI PEAruPYIOIIMX BEIIECTB, KOHILEHTPALMU PEArUPYIOIIMX BEIIECTB,
TEMIIEPATYphl, HAJIWYUs KaTaJIA3aTOpPA, IUIOIIAAM IIOBEPXHOCTH pPEArupyrolux
BelecTB. Peakiiuu romorennslie U rereporennsie. [Ipasuno Bant-I'odda. Ilonarue
00 PHEpPruM aKkTHUBALIMK U 3HEpreTudeckoM mpoduine peakuuu. Katanuzatopsl u
KaTtanu3. AKTHBHOCTb M CEJIIEKTUBHOCTH Karainu3aTtopa. Posb Karaaum3aTtopoB B
OpUPOAE W MPOMBILUIEHHOM Npou3BojacTBe. DepMEeHThl Kak OHOJIOrHYecKue
KaTaJIn3aTophI.

Hanpasnennocte  peakuun.  Xumudeckoe  paBHoBecue. KoHcranTa
paBHOBecusa. [lpunmun Jle Illatense. PaBHOBecHble cocTosgHusA. (CwmenieHue
XUMHUYECKOI0 PaBHOBECHSI O] JCHCTBHEM pPa3MYHbIX (PAKTOPOB: KOHUEHTPALUU
pEeareHTOB WJIM NPOAYKTOB PEAKIMM, NABJICHUS, TeMIeparypbl. Ponbs cMmemeHus
PaBHOBECHS B TEXHOJIOTHYECKUX IPOLIECCaX.

HNonnoe npousBeneHune Boabl. BomopoaHsiil moka3arens pactBopa. Pacuer
PH pacTBOpOB CHIIBHBIX KUCIIOT U 1Iejouei. PaBHoBecue B pacTBopax. KoHCTaHTHhI
JUCCOLMAIIUH CIIA0bIX JEKTPOIUTOB. [Ipon3BeneHe pacTBOPUMOCTH.

I'aneBaHMueckuii DJIEMEHT. XUMHUYECKUE UCTOYHUKH TOKa.
DNEKTPOXUMHUYECKUN sl HANPSDKEHU METAJUIOB. DJIEKTPOJIN3 BOJAHBIX PaCTBOPOB

QJICKTPOJIUTOB. 3aKOHBI QJICKTPOJIN3a.



Pemenue 3a1a4d v BBINTOJHEHNE YIIPAXKHEHUH 110 KAKJIOU TEME.
JleMoHCTpanumn

DK30TEPMHUYECKHE W JHIOTEPMHUYECKHE PEAKIHH;, 3aBUCUMOCTb CKOpPOCTH
peaKkuy OT MPUPOABI BEUIECTB, IUIOMAAN ITIOBEPXHOCTU BEUIECTB, KOHLUECHTPALUH
BELIECTB; KAaTaJIUTHUYECKOE PA3JIOKEHHUE NEPOKCHIAa BOJOpOJa; ompeneneHue pH
Cpelbl C IOMOLIBIO PA3IMYHBIX HHIUKATOPOB.

Paszgea 7. XuMunueckass TeXHOJOTUA

OCHOBHBIE NPHUHLMIBI XUMUYECKON TeXHOJornu. OOuIMe npecTaBieHus O
IPOMBIIUIEHHBIX CHOCO0AaX IMOIY4YEHHMs] XMMHUYECKHUX BEIIECTB. DKOJIOTUYECKUE
pOOJIEMBI, CBSI3aHHBIE C XUMUYECKUM IPOU3BOJICTBOM.

[Tpon3BOACTBO CEPHOI KMCIOTHI KOHTAKTHBIM CIIOCOOOM. XMMHU3M MpoIiecca.
TexHomornyeckas cxema mpoiecca.

[IponsBoacTBo aMmuaka. XuMu3M Ipouecca. [[pyHuun nqupKynsiuun 1 ero
peanusanus B TEXHOJIOTMYECKON CXEME.

Meramnyprusa. UYepHas m nsetHas Mmetauryprus. [Ipom3BoacTBo dyryHa.
Jlomennbiii npouecc. IIpon3BoACTBO cTamyu B KHUCIOPOAHOM KOHBEPTEPE U B
JJIEKTponeyax.

[IpomeinuienHas oprannyeckas Xumuss. OCHOBHOW M TOHKMH OPTaHUYECKUAN
cuHTe3. Hanbosnee KpynmHOTOHHaXHbIE MPOU3BOACTBA OPraHUUECKUX COCIUHEHUH.
CoIpbe I OpraHUYECKOW MPOMBINUIEHHOCTH. [Ipobiiema OTXOA0B M MOOOYHBIX
IIPOYKTOB.

JlemoHcTpanuu
CXEMBI TEXHOJIOTUYECKUX ITPOLIECCOB.

Pa3znen 8. Xumus B moBceIHEBHOM KU3HU

Xumust namy. [lumessie 100aBKM, WX KiaccuduKamms. 3anpenieHHbIE U
paspelieHHbIC MUIIEBhIC JOOABKH.

Xumuss B Meaunmae. IloHatue o  dapMameBTHYECKOM XUMHH U
dapmakonoruu. Paspabotka nexapcTs. [IpoOiembl, CBSI3aHHBIE C POU3BOJCTBOM U

MIPUMEHEHHE JIEKapCTBEHHBIX cpencTB. KocMmeTnueckue u naphromMepHblie CpecTBa.



beitoBas xumus. [IoHsITHE O MTOBEPXHOCTHO-aKTUBHBIX BemecTBax. [IpaBuiia
Oe3omacHO pabOTHl C EIKUMH, TOPIOYUMH W TOKCHYHBIMH BEIICCTBAMH,
cpeacTBaMmu ObITOBOM XuMUU. KpacuTenu u orOenMBaTe i TKaHEH.
JleMoHCTpanun

MUIIEBHIE U TEKCTUIBHBIE KPACUTEIIH.

Paznen 9. Xumus Ha cay:k0Oe odmecTBa

XHUMHS B CTPOUTEIBCTBE: TUIIC, U3BECTh, IEMEHT, OETOH, KJIEH.

MuHepanbHble U opraHudeckue ynoopenus. CpencTBa 3allMThl PACTEHHIM.
[TecTunyibl: MHCEKTULINMBL, TEpOULIMIBI U (YHTULUABL. PenenneHTsl.

Crexkno wu ero Buael. CuimMkarHas IPOMBIINUICHHOCTb. Kepamuka.
TpanuLMOHHBIE U COBPEMEHHBIE Kepamuueckue marepuainsl. CBepxmpoBoisnias
kepamuka. [IoHsATHE 0 KEpMETax U MaTepraiax ¢ BBICOKOU TBEPIOCTHIO.
JleMoHCTpanun

KOJUJIEKLIMU YA0OpEHUM, CPEeICTB 3aIUThl PACTEHUMN; 00pa3libl KEpAaMUKU U
LBETHBIX CTEKOJI.

Pazgea 10. Xumusi B COBpeMeHHOI HayKe

Mertononoruss Hay4HOro wucciefoBaHusd. HaydHele MeTOnbl IO3HAHUA B
xuMuH. CTpyKTypa HCCIENOBaHUS B XUMHUU. XUMHUYECKUN AaHaIU3, CHUHTE3,
MOJEIUPOBAHNE XUMUYECKUX IPOLECCOB M SBICHUM KaK METOAbl HAay4HOTO
no3HaHusg. CoBpeMeHHbIE (PU3NKO-XUMUYECKHUE METOJbl YCTAHOBJIEHHUS COCTaBa U
CTPYKTYpPHI BEILIECTBA.

Ucrounnku xumuyeckoi nadopmarnuu. [Tonck xummuueckoii HHGOpMAIIHH IO

pa3IMIYHBIM UCXOJHBIM JJaHHBIM. Pabora ¢ 6azamu JaHHBIX.



TemaTnueckoe niannposanme. 10 kiacc.

Ne Tema ypoka KonuuectBo ITpumepHoe
T 94acoB KaJeH1apHOe
TUTAHUPOBAHUE
10 kyacch
Paznea 1. IloBTopenne u yriayoJaenne 3uanuii (19 yacon)
1 OCHOBHBIC TTOHATHS HEOPTAaHUICCKOH XUMUH 1 CEHTSOPh
2 Crpoenue atoma. [leproanyeckuii 3aKoH 1 CEHTA0pb
3 BxoaHoii KOHTpOIB 1 CEHTIOPH
4 Xumudeckast CBsI3b 1 CEHTSOPh
5 ArperatHble COCTOSTHUS 1 CEHTA0pb
6 Knaccugukanus XuMU4ecKUX peakiuii 1 CEHTA0pb
7 I"a30BBIC 3aKOHBI 1 CEHTSOPh
8 PacueTsl 10 ypaBHEHHAM XHMUYECKUX PEAKITHIA 2 CEeHTIOpPb
9 OKHCIUTETHHO-BOCCTAHOBUTENBHbIE PEaKIUH 2 CEHTA0ph
10 Baxneiimme xiacchl HEOPraHUIECKUX BEIIECTB 1 CEHTIOPh
11 Peakumu nonHoro oomMeHa 1 OKTS0PH
12 T'unponus coneit 1 OKTS0Opb
13 Kommuiekcuble coennHeHUs 1 OKTS0PH
14 PactBopb! 1 OKTS0PH
15 KomnmouHeie pacTBOpHI 1 OKTSI0ph
16 O6001eHue 1 OKTS0Opb
17 KonTponbras pabora Nel 1 OKTS0PH
Pa3jnen 2. OcHOBHBIE OHATHSI OPraHnyecKoil Xumuu (7 4acoB)
18 [lpenmer W 3HAYeHWE OPraHWYECKOW  XUMHHU. 1 OKTAGDH
[TpranHE MHOTO0OpA3WsT OPraHWIECKIX COSTMHEHUN
19 DNEeKTPOHHOE CTPOEHHE M XMMHUYECKUE CBS3H aToMa 1 6
yrieposa OKTS0pb
20 CrtpyKkTypHas TeOpHUsS OPTraHUYECKUX COECTNHEHHH 1 OKTS0pb
21 CrpykTypHas U30Mepus 1 OKTS0PH
22 [IpocTpaHcTBEeHHAs B ONITHYECKAs H30MEPHS 1 OKTSOPH
23 OCHOBHBIE ~ KJIACCHI ~OPraHWYECKHX COCTUHEHUI. 1 HOSOpb
["omonoruyeckue psipl
24 Homenkiiatypa opraHu4ecKux coelMHEHUI 1 HOSIOPB
Pazpnen 3. Yraeogopoas! (29 yacos)
25 AJKaHBI 1 HOSOpPb
26 XUMHYECKHE CBOWCTBA aJTKaHOB 2 HOSIOPB
27 [lomyuenue u mpuMeHEHNE aJTKAHOB 1 HOSIOPB
28 HukmoankaHsl 1 HOSIOPB
29 AJKeHBI 1 HOSOpb
30 XVMHYECKHe CBOICTBA aTKEHOB 2 HOSIOPB, IeKabphb
31 [Tosryuenue ¥ MpUMEHEHHNE aJTKEHOB 2 Jexadpb
32 AnkaaueHsl 1 JIeKadpb
33 [Monmumepuzanus. Kayuyk, pe3uHa 1 JIeKadpb
34 ATKHHBI 1 nexadpb
35 XHUMHYECKHE CBOMICTBA AJIKUHOB 2 JIeKadpb
36 [Tomydyenue u mpuMEHEHNE ATKHHOB 1 JIeKadpb
37 Pemenue 3amau 3 JIeKadpb
38 Apensl 1 SIHBAph




39 XUMHUUYECKUe CBOWCTBA OEH30J1a H €ro TOMOJIOTOB 2 SITHBAph
40 [Tomydyenue u mpuMeHEHNE apEHOB 1 STHBaph
41 [IpuponHbIe HCTOYHUKH YIIIEBOIOPOIOB 1 SITHBaph
42 I'my6okas nepepaboTka Hegtu. Kpekunr, pudopmMunr 1 SITHBaph
43 I'enernyeckast CBsI3p MEXIY Pa3IAIHBIMU KiaccaMu 1 SHEAPH

YTJIEBOJJOPOJIOB
44 ["anorennpoun3BoiHEIE YTIEBOAOPOIOB 2 SITHBaph
45 KontponpHas pabora Ne2 1 ¢beBpanp

Paznen 4. Kucaopoaconep:kaniue opranndeckue coequHenns (21 gac)

46 CroupTh 1 (beBpaib
47 XuMudecKue CBOMCTBa CIIUPTOB 2 (despaib
48 MHoroaToMHbIe CIIUPTHI 1 dbespainb
49 deHob 1 ¢despaib
50 | Pemenue 3amau 2 ¢beBpanp
51 KapOonunbHbie coeTMHEHUS 1 ¢beBpainp
52 XVWMHUYECKHEe CBOWCTBA W METONBI TOIMYYCHHUS 3

KapOOHMJIBHBIX COSTMHEHUN despars
53 KapOoHoBBIE KHCTOTHI 2 MapT
54 OyHKIIMOHATTBHBIE TPOU3BOAHBIE KAPOOHOBBIX KUCIIOT 2 MapT
55 MHuoroo6pasue kapOOHOBBIX KACIOT 1 MapT
56 Pemenwne 3amaua 2 MapT
57 KonTposbHas pabora Ne3 1 MapT

Pa3nen 5. AzoTocoaep:Kaliue U cepocojiepkaiue coeinHeHus (5 4acoB)
58 Hutpocoennnenns 1 MapT
59 AMUHBI 1 MaprT
60 | Apomarnueckue aMUHbI 1 MaprT
61 Cepoopranmdeckre COeMHEHUS 1 MapT
62 I'eTeponmkmuaeckre COeTMHEHUS 1 amnperns
63 [lecTuuneHHBIE TETEPOITMKIIBI 1 arnpenb
Paznen 6. buonoruuecku akTuBHbie BeniecTBa (16 yacon)
64 OO0mas XxapakTepuCTHKa YTIIEBOIOB 1 anpeIb
65 Crpoenune MOHOCaxapuaoB 1 anpeIb
66 XVMUYECKHe CBOIICTBAa MOHOCAXapHI0B 1 amnpesnb
67 Hucaxapusl 1 arnpenb
68 [Nommcaxapusl 1 anpeis
69 Pemrenue 3anau 2 anpenb
70 Kupsr u macia 1 amnpesnb
71 AMUWHOKHUCIIOTHI 1 anpeis
72 IMentuner 1 anpeIb
73 benku 1 Mait
74 CrpyKkTypa HYKJI€HHOBBIX KUCIOT 1 Mai
75 O06001enue 2 Maii
76 WToroBslit KOHTPOIH 1 Mait
Paznea 7. BoicokoMoJieKyJIsipHble coeiiHeHns (5 4acoB)

77 [Tomumepst 1 Mai
78 [TonmmepHble MaTepHasl 3 Mai
79 O06o6menne 1 Mait

HToro: 102 gaca




TemaTnueckoe niannposanme. 11 kiacc.

No Tema ypoka KommaectBo ITpumepHoe
T 4acoB KaJleHIapHOoe
TUTAHUPOBAHUE
11 knacchl
Pasznen 1. Hemerannl (30 yacoB)
1 Kiraccudukars mpocThix BemecTs. Bogopon 1 CEHTSOPh
2 lanorenst 1 CEHTIOPH
3 BxoaHoii KOHTpOIB 1 CEHTIOPH
4 Xop 1 CEHTSOPh
5 Kucnopoausie coequHeHus Xaopa 1 CEHTIOPH
6 XIJI0pOBOAOPOT U COJISIHASL KUCIIOTA 1 CEHTIOPH
7 ®dTop, OpOM, HOA M UX COCTUHEHUS 1 CEHTSOPh
8 Pemenue 3amau 1 CEHTIOPH
9 XaabKOTeHBI 1 CEHTA0ph
10 O30H — a;mutoTpornHas MoAU(UKAAA KHCIOPOIa 1 CEHTIOPh
11 [lepokcun Bogopoa 1 €ro IpON3BOIHEIE 1 CEHTIOPh
12 Cepa 1 CEHTA0ph
13 CepoBogopon u cymbhuast 1 OKTS0PH
14 CepHHCTHII Ta3 1 OKTS0PH
15 CepHblil aHTUAPUA U CEPHBIE KUCIOTHI 1 OKTS0Opb
16 Pemrenue 3anau 2 OKTS0Opb
17 OnemeHTHl VA TpyTIImbI 1 OKTS0PH
18 Aszor 1 OKTS0Opb
19 AMMMAK ¥ COJTU aMMOHHSI 2 OKTSI0ph
20 Oxcumsl a3ota 1 OKTS0PH
21 A3BOTHCTas KHCTIOTa, a30THAS KUCIIOTA U MX COIHN 1 OKTS0PH
22 docdop 1 OKTS0pb
23 ®DochopHsiii anTuapU U HochHOopHBIE KUCITOTHI 1 HOSIOpB
24 Pemenue 3amay 1 HOSIOPB
25 Yriepon v ero HeopraHUIeCKUe COSTUHEHUS 1 HOSIOPb
26 Kpemnunii 1 HOSIOPB
27 CoenyHeHUs] KpeMHUS 1 HOSOPb
28 KonrtponbHas padora Nel 1 HOA0pb
Paznen 2. O61mue cBOiCTBA MeTAJLIOB (2 yaca)
29 CBolicTBa ¥ METO/BI TTOTYYCHUS METAJIOB 1 HOSIOPb
30 CruiaBbl 1 HOSIOPh
Pasznen 3. Meransl riaaBubix noarpynn (12 yacos)
31 O6mas xapakTepucTka |A rpymisl 1 HOSIOpB
32 Harpuii u xanmuit 1 TeKadpb
33 CoenvHeHUs HATPUS U KaJHs 1 nexadpb
34 O6mas xapakrepuctuka |lA rpynmst 1 nexadpb
35 Maruuii ¥ ero coe JUHEHUs 1 JIeKadpb
36 Kanp1imii v ero coeqnHeHUs 1 JIeKadpb
37 JKecTkocTb BOJIBI M CIIOCOOBI €€ yCTpaHSHHS 1 nexadpb
38 ANIOMUHUI — XMMHUYECKHHM D3JIEMEHT M IpPOCTOE 1 J1eKaGph
BEIIECTBO
39 CoennHEeHNS AITFOMUHUS 1 JIeKadpb
40 O10BO U CBUHEI] 1 JIeKadpb




41 Pemenue 3amau ‘ 2 ‘ JIeKadpb
Pa3znen 4. MeTtajiibl No004YHBIX moarpyni (16 yacos)
42 OO6mrast XapakTepuCcTHKa aM(bOTEPHBIX METANIOB 1 nekabpb
43 Xpom 1 SITHBaph
44 CoennHenus xpoma 1 SITHBaph
45 Maprasnen 1 STHBapb
46 Kene3o kak XUMHUECKUH 3JIEMEHT 1 SITHBaph
47 XKene3o kak MpocToe BEIIECTBO 1 SIHBapb
48 CoenuHEHHS Kee3a 1 SIHBaph
49 Menp u ee coeTuHEHUS 1 STHBapb
50 Cepebpo 1 SIHBAph
51 3o1oTO 1 STHBapb
52 Huuk 1 ¢bespaib
53 Pryts 1 ¢beBpainp
54 Pemenue 3amau 3 ¢bespaib
55 KonTponbHas pabora No2 1 (despais
Pa3nen 5. Ctpoenue BemecTBa (7 4acoB)
56 SAnpo atoma. SnepHeie peakuu 1 ¢deBpaib
57 DneKTpoHHbBIE KOH(PHUTYpaIi aTOMOB 2 ¢despais
58 KoBasneHnTHas CBSI3b U CTPOCHUE MOJIEKYT 1 (eBpais
59 WonHas cBA3b U CTPOSHHE HOHHBIX KPUCTAJIIOB 1 ¢beBpainb
60 Meramnmdeckasi CB3b W KPHUCTATMYECKAsT PelIeTKa 1 (bempas
METAJIIOB
61 Me:xMOoeKyIsIpHble B3aUMOAECHCTBUS 1 MapT
Pasnen 6. TeopeTruueckoe onucanue xumuieckoii peakuuu (18 yacon)
62 TerutoBsie A3 HEKTH XUMHUECKUX PEAKITHIA 1 MapT
63 3akon ['ecca 1 MapT
64 OuTponus. Bropoit 3aKkoH TepMOAMHAMUKN 1 MapT
65 Oneprus ['n66eca u KPUTEPHH CaMONPON3BONLHOCTH 1 MapT
XMMUYECKUX peaKkuui
66 Pemenue 3amay 1 MapT
67 CKopocTh XUMHUYECKON peakluu 1 MapT
68 3aBHCHUMOCTb CKOPOCTH PEAKLHMU OT TEMIIEpaTyphl 1 MapT
69 Karanus. KaranuzaTopsl 1 HHTHOUTOPEI 1 MapT
70 XuMunyeckoe paBHOBecHe. KoHcTaHTa paBHOBECHS 1 MapT
71 ITpunnun Jle [larense 1 MapT
72 Pemenwne 3amau 2 MapT, anpenb
73 Hounoe MPOU3BEJEHUE BOJIBI. Bonopoansiii 1 arnpenb
nokasareJb
74 XVMHUYeCKOe paBHOBECHE B PACTBOPAX 1 anpeIb
75 XVMHYECKHE HCTOYHHUKH TOKA. DJIEKTPOIHN3 2 anpenb
76 000061eHNe 1 anpesib
7 KonTponbhas pabora Ne3 1 amnpesnb
Paznen 7. Xumudeckas texHoJiorus (7 yacoB)
78 Hayunble nprHIMITEI XMMUYECKOTO MTPOU3BOJCTBA 1 anpenb
79 IIpou3BOACTBO CEPHON KUCIIOTHI 1 arpenb
80 [IpousBoacTBO aMMHaKa 1 arnpenb
81 [IpounsBoacTBo uyryHa 1 anpenb
82 [IpownsBoacTBo cTamu 1 amnpesnb
83 [TpoMBINITIEHHBIN OpraHMYeCKU CHHTE3 1 Mai




Pa3znen 8. Xumust B noBceqHeBHOM *ku3uu (4 yaca)

85 Xumus umu 1 Mai
86 JlexkapcTBEHHBIE CpPEICTBA 1 Mai
87 KocMmeTnueckue 1 napproMepHbIe CpeacTBa 1 Mait
88 briToBas xumus 1 Mai
Paznen 9. Xumus Ha cay:x0e odmectna (5 yacoB)
89 XHMHUS B CTPOUTENIHCTBE 1 Mai
90 XUMHS B CEITLCKOM XO3SICTBE 1 Mait
91 Heopraanueckue marepuansl 1 Mai
92 O60011eHue 1 Mak
93 WTOroBeiii KOHTPOJIL 1 Mai
Pa3znen 10. Xumusi B coBpeMeHHOI Hayke (2 yaca)
94 MeTo10710THST HAYYHOTO HFICCIIeTOBAHUS 1 Mai
95 HcTounnkn xumudeckoil nHpopMalum 1 Mai
Hroro: 102




