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MoAacHUTeNbHaA 3anucka

Pabowass mporpamma mo xummm giua 10-11 kjmaccoB cocTaBieHa Ha OCHOBAHUM  CJIEAYIOIINX
HOpMaTI/IBHO-HpaBOBI)IX I[OKYMGHTOBZ

1 ®enepanbubiit 3akoH o1 29.12.2012 1. Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit deneparuny»;

2 denepanbHBI KOMIIOHEHT TOCYIApCTBEHHOIO CTaHIapTa CpeIHEero ooOmero odpazoBaHus (IpHKa3
MO P® ot 17.05.2012r. Ne413).

3 denepanbHblii 0a3UCHBIM YYEOHBIN IJIAH W MPUMEPHBbIC y4eOHbIe TUTaHbI Tl 001eoOpa3oBaTeIbHbBIX
yupexxaennii  Poccuiickoit ®enepauuu, peanusylomux OporpamMmbl oOmiero obOpa3oBaHust (IpHKa3s
MUHUCTEpcTBa 00pa3oBanus U Hayku PO Ne 1312 ot 09.03.2004 r.;

Jannas pabouast mporpamma npejHazHadyeHa /i u3y4eHust XuMuuB 8-9 kinaccoB. Pabouas nporpamma
npeaMera pa3paboTaHa Ha OCHOBE:

-denepanpHoro 3akona « 06 odpazoBanuu B Poccuiickoit @enepanmu» ot 29.12.2012 r Ne273-D3

-IIpukaza MunucrepctBa oo6pazoBanus 1 Hayku P® ot 17 mast 2012 r. N 413 "O6 yTBepkaeHUN
denepaabHOrO rOCyIapCTBEHHOTO 00pa30BaTENLHOTO CTaHIApTa CpeHEr0 001ero oopa3oBanus" (¢

U3MCHCHUAMU U IIOHOJIHCHI/ISIMI/I)

-IIpumepHOI OCHOBHOI 00pa30BaTEIHFHON MPOrPaMMO CpeHETO 00IIero 00pa3oBaHus, 0J0OpEHHON
pemeHueM (enepasbHOTO YIeOHO-METOIMIECKOT0 OOBEJMHEHUS 110 001eMy 00pa30BaHHIO (TIPOTOKOI
ot 28 utons 2016 roga Ne2/16-3)

-ITocTtanoBnenus ['1aBHOTO rocyJapcTBEHHOTO caHuTapHOro Bpaya Poccuiickoit @eneparuu Nel89 ot
29.12.2010 «O6 ytBepxkaenuu Canllun 2.4.2.2821-10 «CaHuTapHO-3111IEMUOJIOTHYECKHE TPEOOBaHUS
K YCIIOBHUSIM M OpraHu3aIiiy o0y4eHHs B 00Ie00pa3oBaTeIbHBIX YUPEKICHUIX» (3aperUCTPUPOBAHO B
Muntocte Poccun 03.03.2011, peructpanuonnsiit Homep 19993);

-IIpukaza Munnpocsemenust Poccun ot 22.11.2019 Ne632 «O BHeceHUM U3MeHEHUH B (heiepanbHBIA
nepeuyeHb yUeOHUKOB, PEKOMEHI0BAaHHBIX (JOMYIIEHHBIX) K UCIIOJIb30BaHUIO B 00pa30BaTEIbHOM
nporiecce B 00pa3oBaTeIbHbBIX YUPEKACHUAXK, PEATU3YIOIIMX 00pa30oBaTesIbHbIe TPOrpaMMBI OOIIETO
00pa30BaHMs ¥ UMEIOIIUX FOCYJapCTBEHHYIO aKKpeIUTallio, ChOPMHUPOBAHHBIIN MPUKA30M
MunoOpa3zoBanust PO Ne345 ot 28.12.2018 r.» cdopmuposan HOBbI PITY Ha 2021-2022 yu. rog

-OcHOBHO# 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus MKOYVY «PocrommHckast
COllI»na 2021-2022 yuebHslii roj . B npenosaBaHiy XMUMUU Ha COBPEMEHHOM 3Tane 0oJbIIoe
3HaUYECHHE UMEET IIKOJIbHBIM XUMUUECKUI SKCIIEPUMEHT, B KOTOPBIM BXOJAT IEMOHCTPALMOHHBIN
9KCIIEPUMEHT M CAMOCTOSITENIbHBIE TA0OpaTOpHBIE PaOOTHI yUyalIuXcs Ha OCHOBE UG POBOi
naboparopuu, C MCTOIL30BaHUEM COBpeMeHHOro obopynoBanus «Touka Pocrtay.

YyeOHo-MeTOANYECKHIT KOMILJIEKT

VY4eOHuk [u1st 061eo0pa3oBaTenbHbIX yupexkaeHui. Xumus. 10 kiace. Knaccuueckuii kype. - M.:
Hpoda, 2019. — 175 c¢. O.C.I'abpuensH.

VYueOHuK a7 0011e00pazoBaTenbHbIX yupexaeHuil. Xumus. 11 kmace. Kinaccudeckuit kype. — M.:
Hpoda, 2019. — 195 ¢. O.C.I'abpuensu cOopHUK 3anad u ynpaxHerui mo xumun 10-11 xi.: [Tocobue



I 0bmeoopasosar. yupexaeHuit ,A.J1.Tonpadap6, F0.B. Xogakos, 10.5.JlomoHoB. - 12-¢ u3.,
crepeorurl. - M.: [lpoda
Y4eOHO-METOAUUECKHI KOMILJIEKT

1. T'a6puensn O.C. Xumus 10 kiacc. ba3zoBeiii ypoBeHb: YU4eOHUK i 00IIe00pa30oBaTEIHbHBIX
yupexaenuit. — M.: Ipocda, 2014.

2. I'abpuensu. O.C., SAmykoBa A.B.. Xumus.10 k1. ba3oBeiii ypoBeHs: MeToauueckoe mocooue.
— M.: Ipoda, 2014.

3.I'abpuensa O.C. Oprannyeckas XdMusl B TeCTax, 3ajadax, ynpaxHeHusx.l10 kmacc: yueOHOe
nocobwue.- M.: llpoda, 2014.

4. Tabpuensa O.C. Xumus 10 kmacc: KOHTPOJbHBIE W TMPOBEPOUYHBIE PAOOTHI K YYCOHHKY
labpuensiaa O.C.- M.: lpoda, 2013.

DNeKTpOHHbIE 00pa30BaTEIbHBIE PECYPCHI

1. Enunas xoyuteknus udpoBeIX 00pa3oBaTeIbHBIX pecypcoB: http://school-collection.edu.ru/.

2. @enepanbHBI LEHTP JJICKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB: http://fcior.edu.ru/.
Yuebnuk: «Xumus. 10kmacc. ba3zoBelit ypoBeHb»: YUeOHUK I 001e00pa30BaTEIbHBIX YUPEIKICHUN.
O.C.l'abpuensa. — M.: [Ipoda, 2009-2014 -210 c¢; YueOunuk umeet rpud «/Jomymeno MuHHCTEPCTBOM

oOpa3oBanus u Hayku Poccuiickoit Deneparm.

IInanupyemMble pe3yJibTaThl OCBOCHHS Yy4eOHOro npeamera

JIMYHOCTHBIE PE3YIALTATEL O0YUSHUS

OOyueHue XMMHUU B CpelHEH MHIKojie Ha 0a30BOM YpOBHE MO JaHHOMY KYypCY CIOCOOCTBYET
JOCTUKEHUIO 00YyYaIOIUMUCS CIETYIOMUX TUYHOCTHBIX PE3yIbTaTOB:

1) YyBCTBA TOPAOCTH 3a POCCUHCKYI0 XHMHYECKYIO HAyKy M OCO3HAaHHUE POCCUUCKOU
IpaXKJaHCKOM MJIEHTUYHOCTH — B IIEHHOCTHO-OPUEHTAIIMOHHOM cdepe;

2) 0CO3HaBaTh HEOOXOMMOCTb CBOECH MO3HABATEIBHOM JEATEIIEHOCTH U YMEHHE YIPABIIATH
€10, TOTOBHOCTh M CIOCOOHOCTh K CamMo0Opa3oBaHUIO Ha MPOTSHKEHMM BCEH JKM3HHM; MOHUMAaHUE
BOXHOCTH HENPEPHIBHOTO 00pa30oBaHUs Kak (paKTopy ycremHoi npodecCHOHaIbHON U OOIECTBEHHOM
NeSITeIbHOCTH; — B MO3HABAaTEIbHON (KOTHUTUBHOM, MHTEJUIEKTyaJIbHOM) chepe

3) FOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHeIiel o0pa3oBaTEeIbHON TPACKTOPUHU HIIU
chepsl mpoheccHOHAIBHOM IeATEILHOCTH — B TPYJ0BOH cdepe;

4) HENPUATHE BPEIHBIX MPHUBBIUEK (KypeHHs, YNOTPEOICHHUs aJKOrojisi U HAPKOTHKOB) Ha
OCHOBE 3HaHUI O TOKCUYECKOM U HAPKOTHUECKOM JIEHCTBUH BEIIECTB — B cepe 310poBhecOepekeHUs
u 0e30macHoro 0opasa KU3HHU;

MeTtanpeIMETHBIMU pe3yJIbTaTaMUd OCBOCHHS BBITYCKHUKAMH CpEIHEH IIKOJBI Kypca XHUMHUHU

SABJIAKOTCA:


http://school-collection.edu.ru/

1) HCIIOJIb30BAaHUE OCHOBHBIX METOJOB MO3HAHUS (ONpEle/IeHHe MCTOYHHUKOB yueOHON U
HAy4HOH WH(OpMAIMK, MOTyYeHHe 3Toi HHOpMaIK, e€ aHaTN3, U YMO3aKIIOYEHHUS Ha €r0 OCHOBE,
H3roTOBJICHHUEC WU NPE3CHTALUA I/IH(l)OpMaI_[I/IOHHOFO npoayKTa; MpoOBCACHUC SKCIICPUMECHTA, B TOM YHCJIC
U B MPOIIECCE MCCIEI0BATENbCKOM AeATeTbHOCTH, MOJIEIMPOBAHUE U3yUYaeMbIX O0OBEKTOB, HAOMIOIEHUE
3a HUMH, UX H3MECPCHHUC, (1)I/IKC€:1HI/I$[ pe?;y.]'II)TaTOB) U UX INPUMCHCHUC i1 NOHHUMAHUA PAa3IMYHBIX
CTOPOH OKPY>KaroIleH AeUCTBUTEIbHOCTH;

2) BJIaACHUEC OCHOBHBIMH HHTCJUICKTYAJIBHBIMU OIICpalUsIMU (aHaJ'II/I3 N CHUHTE3, CPAaBHCHUC
U cHCTeMaTu3alus, oO0OOIIeHHe W KOHKpPETH3allus, KiacCU(HKAIMS U TOUCK aHAJIOTOB, BBHISBICHHE
PUYHMHHO-CJIEJICTBEHHBIX CBsA3EH, (POPMYIHPOBKA FUIIOTE3, UX MPOBEPKA U (POPMYIUPOBKA BHIBOJIOB);

3) MO3HaHUE OOBEKTOB OKPYKAIOMIET0 MHpa B IUIaHE BOCXOXKJEHHUS OT abCTPaKTHOTO K

KOHKpPETHOMY (OT 0011Iero uepe3 4acTHOE K €TUHUYHOMY);

4) CHOCOOHOCTh BBIIBUTaTh MJEUM W HAXOAUTh CPEACTBA, HEOOXOAMMBIE JUIS UX
JOCTUKEHUS;
5) yMeHue (GOopMyJIHpOBAaTh LEIM W ONPelesaATh 3aJayd B CBOEH IO3HaBaTEIbHOM

NeSITeNIbHOCTH, ONPEENISITh CPEACTBA Ui JOCTYKEHUS LieIe U pellieHus 3aay;

6) ONpesessATh Pa3sHOOOpa3Hble MCTOYHUKM TOJYYEHHS HEOOXOIUMON XMMHUYECKOH
UH(pOpMaIMH, YCTAHOBJIEHUE COOTBETCTBUS COJEPKaHUsI U (POPMBI IIPECTaBICHUs MHYOPMALIMOHHOIO
IPOAYKTa ayAUTOPHH;

7) yMEHHE TMPOAYKTUBHO OOIIATHCS M B3aUMOJIEHCTBOBATH B IPOLIECCE COBMECTHOU
NeSITeIbHOCTH, YYUTBHIBATh MO3ULUHU JPYTUX YYACTHUKOB JESATEIbHOCTH, 3(P(EKTUBHO paspemarb
KOH(JIUKTBI;

8) TOTOBHOCTh K KOMMYHHKAIIMU (MIPEACTaBIATh Pe3yIbTaThl COOCTBEHHOM MO3HABATEIbHON
JeSITeNIbHOCTH, CIBIIIATH U CIIYIIaTh ONIMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MO3UIIUIO);

9) YMEHHE HUCIIOJIb30BaTh CPEJCTBA MH(POPMALMOHHBIX 1 KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI
(manee — MHKT) B pemeHUH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHHM3allMOHHBIX 3a7a4 C
coOmo/ieHueM TpeOOBaHUI 3PrOHOMHUKH, TEXHUKHM O€30MaCHOCTH, TUTHEHBI, pecypcocOepeskeHus,
MIPABOBBIX U AITUYECKUX HOPM, HOPM HH(POPMAIMOHHON 0€30IaCHOCTH;

10)  BnajgeHHE SA3BIKOBBIMH CPEICTBAMH, B TOM YHCJIE M S3bIKOM XUMHU — YMEHHE SICHO,
JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3pEHHS, UCIOIb30BaTh aJ€KBAaTHBIE SI3bIKOBBIE CPEICTBA, B TOM
YHCIIe U CUMBOJIbHBIE (XUMUYECKUE 3HAKH, (DOPMYJIBI U YPaBHEHUS).

[IpenMeTHpIMU pe3ysibTaTaMH H3Yy4YE€HHMs] XMMHUU Ha 0a30BOM YpOBHE Ha CTYNEHU CPEIHEro
o01ero o0pa3oBaHMs ABISIOTCA CIIEIYIONINE PE3yIbTaThI.

l. B no3naBartenwsHO# cdepe:

1. 3HaHue (IIOHMMaHHE) TEPMHMHOB, OCHOBHBIX 33aKOHOB M BaXHEWIIMX TEOpHH Kypca

OpTraHUYECKOU U 00IIEeH XUMUY;



2. yMEHHE HaOIIt0aTh, OMMCHIBATh, (PUKCUPOBATH PE3YJIBTATHI M JCJaTh BHIBOJIHI HA OCHOBE
JIEMOHCTPAIIMOHHBIX M CAMOCTOSITEIbHO MPOBEAEHHBIX 3KCIIEPUMEHTOB, MCIIONb3YS Al 3TOrO POJHOM
(pycckuii WM UHOM) A3BIK U A3bIK XUMUH;

3. yMEHHE  KJacCU(PHUIMPOBATH  XMMHUYECKME  JJIEMEHTHI, IMPOCThle  BEIECTBA,
HEOPTaHWYECKHE W OPTaHNIECKHE COSIMHEHHM S, XHMUYIECKHE MTPOIIECCHI;

4. YMEHHE XapaKTepHu30BaTh OOIIME CBOICTBA, MOJIyYeHHE U NPUMEHEHHE  H3YyYEHHBIX
KJIaCChl HEOPTAaHNYECKUX M OPTraHUYEeCKHUX BEIIECTB M MX BaKHEHIIINX MPEICTaBUTEIICH;

S. OIUCHIBATh KOHKPETHBbIE XMMUYECKHE PEAKIIMU, YCIOBUS UX HMPOBEACHHS M YIPaBICHUS
XMMHYECKUMH ITPOLECCAMHU;

6. YMEHHE TPOBOAMTH CAMOCTOSITEIbHBI XHUMHYECKUH SKCIEPUMEHT M HaOII0AaTh
JIEMOHCTPAIIMOHHBIA SKCIEPUMEHT, (PUKCHUPOBATH PE3yJIbTaThl M JENIaTh BHIBOJABI M 3aKIIOUEHUS 10
pe3yJbTaTtam;

7. NPOTHO3MPOBATh CBOWCTBA HEW3YyUEHHBIX BEIIECTB IO AHAJIOTUU CO CBOHCTBAMH
U3yUYEHHBIX HAa OCHOBE 3HAHUSI XUMHUYECKUX 3aKOHOMEPHOCTEH;

8. OTIpe/IeIISITh UCTOYHUKN XMUMHUYECKOW HH(OPMAIUH, MOydaTh €€, TMPOBOJHUTH AHAIN3,
U3rOTaBIUBaTh HH(POPMAIIMOHHBINA MPOIYKT U IPEJCTABIATh €T0;

9. YMETh MOJb30BaThCS 00A3aTENBHBIMU CIIPaBOYHBIMM Matepuanamu: Ilepmoamyeckoit
cucTeMoil xumuueckux >emeHToB /1. M. Menneneesa, Tabnuieid paCTBOPUMOCTH, dIEKTPOXUMUUYECKUM
PSZIOM HANPsDKEHUH METAaJUIOB, PSAIOM DJIIEKTPOOTPUIIATEIFHOCTH — ISl XapaKTEPUCTHKH CTPOCHHS,
cOCTaBa U CBOMCTB aTOMOB XMMUYECKHUX 371eMeHTOB [—IV nmeprnosoB 1 006pa3oBaHHBIX UMM MPOCTHIX U
CJIO)KHBIX BEIIIECTB;

10.  ycraHOBJeHHME 3aBHCHUMOCTH CBOMCTB W NPHUMEHEHHUS Ba>KHEHIIMX OpraHUYecKuX
COCIMHCHUH OT WX XHUMHYECKOTO CTPOCHHS, B TOM YHCJIE W OOYCIIOBIECHHBIX XapaKTepOM 3TOTO
CTpOeHUs (TpeAeTbHBIM UIIH HENPEACIbHBIM) U HATHUKUEeM (DYHKIIMOHAIBHBIX TPYIII;

11.  mozenmupoBaHHE MOJICKYJI HEOPTaHHYECKUX U OPTaHMYECKUX BEIIECTB,

12.  noHuMaHHe XMMHYECKOH KapTHHBI MHUpa KaK HEOThEMJIEMOW YaCTH LIEJIOCTHOM Hay4yHOMH
KapTHHBI MUDA.

I. B neHHOCTHO-OpHEHTaMOHHON cepe — GopMHUpOBaHHE COOCTBEHHOW MO3UIMM TIPU
OLICHKE TIOCTIE/ICTBUH [Tl OKPYIKAIOIIEH Cpe/Ibl AEATEILHOCTH YEeJIOBEKa, CBI3aHHOM C IIPON3BOJCTBOM H
nepepaboTKON XUMHUYECKUX MPOTYKTOB;

I1l. B TpynoBoii chepe — mnpoBeAeHHE XUMHUYECKOI'O IKCIEPHUMEHTA; Pa3BUTHUE HABBIKOB
yueOHOH, MPOEKTHO-MCCIEOBATENIbCKOW W TBOPYECKOW  JIEATENBHOCTH  IPU  BBIIOJHEHUHU
WH/IMBUAYaTBHOTO MPOEKTA 110 XUMHUH,

IV. B cdepe 3n0poBoro obpasza Xu3HU — COOJIIOACHUE MPaBHJ O€30MaCHOT0 OOpaIIeHHs C
BEIIECTBAMH, MaTepUalaM{; OKa3aHHWE IEPBOM MOMOINM TpPH OTPABICHHUAX, OXOraX W TpaBMax,
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MOJIYYEHHBIX B PE3yJIbTaTe HAPYLICHUS MPABWI TEXHUKUA O€30MaCHOCTH MPH padoTe ¢ BEHICCTBAMHU H

1a00paTOpHBIM 000PYIOBAHUEM.

COJEPXAHUE ITPOI'PAMMBI YYEBHOI'O KYPCA 10 kiaacc

Teopusa cmpoenusa opzanuveckux coeounenuit A. M. bBymnaepoea. IIpeomem
opzanuuecxkou xumuu. Opeanuyeckue 6ewjecmsa: HPUPOOHble,  UCKYCCMBEHHblE U
cunmemuyeckue. OcobenHocmu cocmagea u CMpOeHUsi Op2aHUYecKux eewjecmes. Bumanuszm u
ezo Kkpax. Ilonamue 06 yaneeo0opodax.

OcHoOBHbIE N0JI0KeHNSI TEeOPHMH XUMHYecKoro ctpoeHusi bymiepoa. BasieHTHOCTB.
CrpykTypHble (hopMyllbl — TMOJHBIE M cokpauéHHble. [IpocThle (oAMHApHBIE) U KpaTHbBIE
(nBoltHBIE U TpOitHBIE) CBsA3U. M30Mephl u n3oMepus. B3anMmHoe BiMsiHIE aTOMOB B MOJIEKYIIE.

Jemoncmpayuu. Hexkotopele oOlye XMMHYECKHE CBOMCTBA OPraHMYECKUX BEIECTB:

WX TOpEHHWe, TJIaBjeHne M oOyriuBaHue. Moaenu (IapoCTep>KHEBbIE U OOBEMHBIE) MOJICKYIT
OpraHMYECKUX COEAMHEHUN pas3HbIX KiaccoB. OmpeneneHue 3JIEMEHTHOIO  COCTaBa
OPraHUYECKUX COCTUHEHHUI.

Jlabopamopnwvie onvimut. VI3roTOBIIEHNE MOJENIEH OPraHNYECKUX COEAUHEHU.

YrieBonopoabl M X NPUPOIHbIEC HCTOYHUKH

IIpenenbHbie yrieBonoponbl. Ankanbl. OnpeneneHue. [oMONIOruueckuil psii alkaHoB U €ro
obmas dopmyna. CTpyKTypHas u3oMepus yriepoaHou uemnu. Panukanel. HomeHkiaTypa ankaHOB.
XUMHYECKHE CBOWCTBAa aJIKaHOB: TOPEHHE, pEaKIMM 3aMelleHMs (TaJOr€HUPOBaHUE), pPEAKIMS
pasioKeHUs] MeTaHa, peaKkiys AeTHIPUPOBAHUS ITaHA.

HenpeneabHble yriieBooopoabl. AJIKeHBI. OTWiIeH. |OMOJIOTMYECKHMH psii  alKEHOB.
Homenxknarypa. CrpykTypHass wusomepus. [IpoMbllluleHHOE TOJIy4Y€HHE QJIKEHOB: KpPEKUHT H
JETUAPUPOBAHKUE aJKAaHOB. Peakius neruaparanuy 3TaHONA, KaK JabOpaTOpHBIA CHOCOO MOJTydeHHs
ITUJIEHA. Peaknuu nmpucoeaMHEHMs: THApaTalus, TUAPOTajJOreHUPOBAaHHE, TIaJOTeHHUpPOBaHUE,
nonuMepusanuu. IIpaBuno MapkoBHukoBa. OxucieHue ankeHoOB. KadecTBEHHbIE peakIUM Ha
HeIpeiebHbIE YITIEBOAOPO/IBI.

Aaxanuennl. Kayuykm. Homenknarypa. Conpsbk€Hsble nueHsl. byraamen-1,3, wusomnpes.
Peaknus JlebeneBa. Peakiuu npucoenvHenus: ankaaueHoB. Kayuyku: HaTypajbHBIA, CHHTETHYECKHE
(OyTanmeHOBBIH, 30MpeHOBRIN). Bynkanuzamuus kayuyka. Pesuna. D00HUT.

AaxunHbl. O0Ias XxapakTepUCTHKa TomoJjiornyeckoro psiza. CriocoObl 00pa3oBaHMs Ha3BaHMMN

AJIKMHOB. XUMHUYECKHE CBOMCTBa allCTHJICHA: ropeHue, pCaknuun MMPUCOCANHCHU:



TUpOrajoreHupoBaHue, rajoreHupoBaHue, rujaparauus (peakuus KyuepoBa), — ero mosyueHue u
pUMEHEHNE. BUHNUIXIIOpU U €T0 MOIMMEPHU3aliis B OJIUXIOPBUHUIL.

Apenbl. beH3071, Kak npeacTaBUTENb apOMAaTHUYECKUX YIIIeBOA0poAoB. CTpoeHue ero MoJeKyIbl
U CBOICTBa (PU3MUECKHE M XUMHUYECKHUE CBOWCTBA: TOPEHHE, PEaKIMU 3aMEIIeHNs] — TaJOreHUPOBaHUE,
HuTpoBaHue. [lonyyenue u npuMeHeHre OeH3oma.

IIpuponnsiii 1 momyTtHbIii rasel. CocraB npuponHoro rasa. Ero HaxoxJIeHue B IPUPOLE.
[IpeumymiecTBa NpUPOAHOrO Tra3a Kak TOIUIMBA. XHMHUYecKas ImepepaboTka NpPUPOIAHOrO Trasa:
KOHBEpcHsl, Mposin3. CUHTE3-ra3 U €ro IPUMEHEHHE.

[TommyTHBIE Ta3bl, X cocTaB. llepepaboTka MONMyTHOTO Ta3a Ha (Qpakiuu: CyXOW ras, MporaH-
OyTaHOBas CMECh, Ta30BbIil OCH3MH.

Hed1b 1 criocodb1 eé mepepadorkn. CoctaB HedTH U €€ nepepaboOTKa: MEeperoHKa, KPEeKUHT,
pudopmunr. Hedprenponyktsl n ux nonyuyenue. [Tonstue 06 okTaHOBOM 4Hciie. XUMHUECKHUE CIIOCOOBI
MOBBIIIEHUS KaueCcTBa OCH3MHA.

Kamennblii yrons u ero mepepadorka. KoxcoBaHME KaMEHHOIO YIS U €r0 MPOXYKTHI:
KOKCOBBII a3, aMMuadyHas BOJa, KaMEHHOYIoOJIbHasi cMoja, Kokc. [asupuxanuss KamMeHHOTO
yrst,/Jemoncmpayuu. lopeHue NpelNenbHBIX M HENPEACNIbHBIX YITIEBOIOPOAOB: METaHa, JTaHa,
anerwieHa. KauecTBeHHbIE peakuu Ha HENpeJesIbHbIE YITIEBOAOPO/bl: 00€CIBEYNBAHUE ITUICHOM M
alleTUJICHOM pacTBOPOB II€pMaHraHaTa Kaimusi M OpomHOM Bombl. OTHouleHHe O€H30ila K AITUM
okucnurensMm. Jleruaparamus ostaHona. Imaponus kapoupma kamemumsa. Komreknmuun «Hedts u
HepTenpoayKThl», «KaMeHHBIH yronb M MpOAYKTH ero mnepepabotkm», «Kayuykmn». Kapra mosiesHsix
ncKomnaeMbix PO.

Jlabopamopnsie onvimui. OOHApyXeHUE TPOAYKTOB ropeHHs cBeud. MccnenoBaHue CBOMCTB
Kay4yKOB.

Kucsopon- u azorcoaep:kamme opraHnyecKre coeJHHeHHs

Onnoaromuble cnuptbl. Omnpenenenne. @OyHKUMOHAIbHAS  TUIPOKCUIIbHAS — TpyMIa.
T'omonornyeckuit psia NpeaesibHbIX OJHOATOMHBIX CIHUPTOB. V3oMepHs mojoxeHus: (pyHKIHMOHAIBHOM
rpynnsl. BomopomHas cBA3b. XUMHUYECKHE CBOMCTBA CHUPTOB. Anpieruanas rpymnmna. Peakuus
sTepuUKaH, cloxHble 3pupsl. [IpuMenenue cnupToB. JleiicTBHEe METHIIOBOTO M 3TUIIOBOTO CIMPTOB
Ha OPraHHU3M YeJIOBEKA.

MHoroaromMHble CIMPTHI. DTUIICHITIMKONb, KaK [IPEACTABUTENb JIBYXaTOMHBIX M ITIMLEPHUH, KaK
Ipe/ICTaBUTENIb TPEXATOMHBIX cHUPTOB. KauecTBeHHas peakuuss Ha MHOIOAaTOMHBIE CIHMPTBI, HX
CBOWCTBa, MosryueHue u npumenenue. [loustre 06 anTudpuszax.

®enou. CtpoeHne, MoJly4eHUE, CBOWCTBA U NpuMeHeHue ¢eHona. KauecTBeHHBIE peaknuu Ha

(I)CHOJ'I. BzauMHoe BIMsSHHE aTOMOB B MOJICKYJIC (I)CHOJ'Ia.



Aabaeruibl M KeTOHbl. POpManbJIeTru]l U aleTalbIeruj, Kak MpeJACTaBUTEIH aJlbJETH]IOB,
cocTaB ux MoJekyn. DyHKIHOHANbHAS KapOOHWIbHAS TpyIna. KauyecTBeHHbIC peakiiuy Ha aibJACTUIbI.
CaoiicTBa, oJlyuyeHrEe U MpUMEHeHHe GopMajbjieruia U ametanpiaerujaa. Peakiuy noJukoHIeHCAH
s popmanbaeruaa. [lonsaTue o keToHaxX Ha MPUMEpPE alleTOHA.

Kap6oHoBble KHCJIOTBHI. [OMOJOTHYSCKUI PSJ TPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCIOT. JKupHble KapOOHOBBIE KUCIOTHI. XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT. Ilomyuenue u
IIPUMEHEHNE MyPaBbUHON U YKCYCHOW KHCIIOT.

Cao:xnbie 3¢pupnl. JKupsbl. Peaknus srepudukanuu. Ciaoxusie 3¢upbl. Kupsl, X coctaB u
TUAPOIN3 (KUCIOTHBIA U MET0OYHON). Mbla. ['uapupoBaHue KUpoB.

Yraesonbl.  YrineBomel.  Monocaxapuapl.  [nroko3za  kak  anpaerupocnupT.  CopOuT.
Monounokucnoe u cnuproBoe Opoxenue. Dorocunte3. Jucaxapunsl. Caxaposza. Ilommcaxapunbr:
KpaxMall, [eJUII003a.

AMuHBI. AMUHOTpYyIIIa. AMUHBI IPEAEIIbHBIE U apoMaThdeckue. AHUINH. [lonyyeHne aMuHOB.
Peakuus 3unnHa. XuMHueCcKUe CBOMCTBA U MPUMEHEHHE aMUHOB.

AMMHOKMCJIOTBI. AMHMHOKHCIIOTBI, COCTaB HMX MOJIEKYJd U CBOMCTBa, Kak aM(OTEepHBIX
OpraHUYECKUX COeAUHEHWH. [THIMH, Kak MpeacTaBUTeIb aMUHOKHUCIOT. [lonmyueHue mnoauneTuaoB
peakiuen nonukoHaeHcauuu. [IonsiTue o nenTuIHON CBS3H.

Beaku. Ctpoenue Moyiekyn O€lKOB: TEpBHYHASA, BTOPHUYHAS M TPETUYHAS CTPYKTYpPHI.
KauecTBeHHbIE peakiiuy Ha OEJIKU, UX TUAPOIIU3, ACHATYpalMs U OHOIOruYe CKHe (PyHKIUU .

Jemoncmpayuu. IlonyueHue anpIeruioB OKUCIEHHUEM cIUPTOB. KauecTBeHHas peakiys Ha
MHOTOAQTOMHBIE ~ CIIUPTHI. 3aBUCUMOCTb pAacTBOPUMOCTH (eHoma B BOAE OT TeMIEepaTyphl.
B3aumopneiictBue ¢ 6pomuoit Bomoit u xmopuaoMm xkenesa(lll), kak kauecTBeHHBIE peakuy Ha (EHOI.
Peakuu cepeOpsiHOrO 3epkajia U cO CBE&KENoIydeHHbIM TruapokcuaoM Meau(ll) mpu HarpeBanuu, Kak
Ka4eCTBCHHBIC pEaKIMu Ha anpaeruapl. OOpas3ipl MypaBbUHOH, YKCYCHOW, NaJIbMHTHHOBOW U
CT€APUHOBOM KHCIJIOT U UX PACTBOPUMOCTH B BOZIE. AJIbJAETUIHBIE CBOMCTBA U CBOMCTBA MHOTOATOMHBIX
CIIUPTOB TJIOKO3bI B peakiuu ¢ ruapokcunom menu(ll). Unentudukamms kpaxmana. KauecTBeHHBIC
peaxiuu Ha OCJIKH.

Jlabopamopneie onvimbi. CpaBHEHHE CKOPOCTU MCIApPEeHUs BOABI M 3TaHOJA. PacTBOpUMOCTH
IUIEpUHa B BoJe. XHUMHUYECKHE CBOMCTBa YKCYCHON KucinoTel. OmpenerneHue HenpeaebHOCTH
pacTuTenbHOro Macia. MaeHtudukamnus kpaxmalia B HEKOTOPBIX MPOAYKTax MuTaHus. M3rortoBrneHue
KpaxMaJIbHOTO Kiercrepa. M3rotoBiieHre Mozenei MoJIeKyll aMHHOB. M3roToBineHrne Moe MOJIEKYJIb
JIMIIMHA.

Ilpakmuueckan paboma. Vinentudukaius opraHu4de CKUX COCIUHECHUI.

Oprannyeckasi XumMusi H 001eCTBO



Buorexnousiorusi. Ilepuonst e€ pasputus. Tpu HampaBiaeHUss OMOTEXHOJOIMH: TeHHas (WU
TeHeTUYECKas) MHKEHEpHs;, KIeTOuHAas MIKEHepUs; Ouonorudyeckas uHxeHepus. [eHeTHuecku
MoauduuupoBanuble  opranusmMel  (I'MO) u  TpancreHHas  mponykuus.  KioHupoBaHue.
Nmmo6unm3oBanHble (PEPMEHTHI U UX IIPUMEHEHUE.

Monaumepnl. Knaccudukanust momumepoB. CKycCTBEHHBIE MOJIMMEPHI: TEJUTYJION I, alleTaTHBIN
méNK, BUCKo3a, nemtopa. [Ipaktuueckas pabora Pacnio3HaBaHue M7aCTMACC M BOJIOKOH

Cunretnyeckue momumepsnl. [lonuMepusanus U MOJMKOHAEHCALMS, KaK CHIOCOOBI MOJTy4YeHUs
nonaumepoB. CuHTeTHYecKue Kayuyku. [lonuctupos, TeyoH U MONMBUHUIXJIOPU], KaK MPeICTaBUTENN
ractmacce. CHHTETHYE CKUE BOJIOKHA: KallPOH, HAMIIOH, KEBJap, JaBCaH.

COJEPXAHUE ITPOI'PAMMBI YYHEBHOI'O KYPCA 11 kaacc
Temal. CTpoenne atoma u nepuogudeckuii 3axkon JI. . MenjesieeBa (4uac)

OcHoOBHBIC CBeleHHSl 0 CTPOCHHM aTOMa. SOpo: ImpOTOHBI M HEWTpOHBL. M30TONBI. DJIEKTPOHBI.
DneKTpoHHasi 000I0YKa. DHEpreTuueckuii ypoBeHb. OCOOCHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB 4-T0 M 5-T0 TepHo0B nepuoandeckoit cucremsl 1. . MenaeneeBa (nmepexoaHbIx
aneMeHTOB). Ilonsite 00 opOuTanmsax. S- W p-opOuTanu. DIEKTPOHHBIE KOH(PUIYpallH aTOMOB
XUMHUYECKUX 3JIEMEHTOB.
IMepunoanueckuii 3axon .M. MenaeneeBa B cBeTe y4eHHs 0 CTPDOEHHH aTOMA.

Otkpeitue . . MenaeneeBbM nepruoaudyeckoro 3akoHa. [lepuoanueckas cucteMa XMMHUYECKUX
anemenToB [. . Menneneena - rpadudeckoe 0ToOpakeHUE MePUOIUNIeCKOro 3aKoHa. DU3nIeCKuii
CMBICJI TTIOPSIKOBOTO HOMEpA 3JIEMEHTA, HOMEpa NEPUOIa U HOMEPA IpyIIibl. BaleHTHBIE JIEKTPOHBI.
[IpuurHBI U3MEHEHUS CBOMCTB AIIEMEHTOB B MEPUOJIaX U Ipynmnax (TJIABHBIX MOArPyMax).

[Tonoxenue Bo10opoa B IEPUOIUUECKON cucTEME. 3HAYCHHE MTEPUOANUECKOT0 3aKOHA U
MEPUOINYECKON CUCTEMBI XUMUUYECKHX 31eMeHTOB []. 1. MeneneeBa juisi pa3BUTHS HAyKU U
MOHUMAHUS XUMUUYECKOU KApTUHBI MUpA.

JemoncTpauuu. Paznuunbie popMbl mepruoanyecKon cucTeMbl XuMHUecKuX aneMenTos 1. U.
Menneneesa.

Jladopatopubiii onbIT. 1. KoHCTpYyHpOBaHUE EPUOIUYECKON TaOIUIIBI DIIEMEHTOB C UCITOJIb30BaHHEM

KapTOYeK.
Tema 2. Ctpoenue Bemectsa (13 4yacoB)

HNonnas xumuyeckas cBsi3b. Katnons! u annonsl. Kinaccudpukanmst noHoB. OHHBIE KPUCTATUTHYECKUC
peuieTku. CBOWMCTBA BEMIECTB C 3TUM TUIIOM KPUCTAUIMYECKUX PEIIETOK.

KoBajieHTHasi XuMH4YecKas CBA3b. DJIEKTPOOTPUIIATENbHOCTD. [loIApHas u HenossipHasi KOBaJECHTHbIE
cBsi3u. Jlumosnb. [1osspHOCTE CBS3M U MOJIIPHOCTH MOJIEKYJIbl. OOMEHHBIN U TJOHOPHO-aKIICITOPHBIN
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBsI3U. MONIEKYIspHBIE M AaTOMHBIE KPUCTAJTMYECKHE PEIIETKH.
CBOICTBA BEUIECTB C 3TUMH TUIIAMU KPUCTAJUTMYECKUX PEIICTOK.

MeTtaummueckasi XumMudeckasi cBsi3sb. OCOOEHHOCTH CTPOSHHSI aTOMOB METaJUI0B. MeTamuinueckas
XUMHUYECKas CBA3b U METAJUTMYECKAs KpUCTaUIMUYeckas penieTka. CBOWCTBA BEMIECTB C 3TUM THIIOM
CBSI3H.

Boaopoanasi xumuveckasi CBsi3b. MeXMOJIEKYJIIPHAS U BHYTPUMOJIEKYJISIpHAsI BOAOPOAHAS CBS3b.
3HaueHue BOJOPOAHOMN CBS3U Ui OpraHU3AlUN CTPYKTYp OMOMOIUMEPOB.

IHommmepsl. [InacTMaccehl: TEPMOIIIACTBI M PEAKTOIUIACTHI, UX MPEICTABUTEIN U TPUMEHEHUE.



Bonokna: npupoaHbie (pacTUTENbHbBIE U )KUBOTHBIE) U XUMHUYECKHE (MCKYCCTBEHHBIE U CHUHTETUYECKHUE),
UX NPEACTABUTEIHN U IPUMEHEHHUE.

I'a3000pa3Hoe cocTosIHMeE BelecTBA. Tpu arperatHbix COCTOSIHUS BO/Ibl. OCOOEHHOCTH CTPOEHHUS
ra3oB. MoJisipHBI 00hEM ra3000pa3HbIX BEIIECTB.

[Ipumepsl ra3000pa3HBIX MPUPOIHBIX CMECE: BO3AYX, IPUPOIHBIN ra3. 3arps3HeHune atMochepbl
(KUCIIOTHBIE O AU, TApHUKOBBIN 3¢ (dekT) u 6opsda ¢ HuM. IIpeacTaBuTtenn ra3000pa3HbIX BEIECTB:
BOJIOPOJ, KMCIIOPOJ], YTIEKUCIbIN ra3, aMMHaK, 3TuieH. VX noiayyenue, cobupanue 1 pacro3HaBaHUE.
Kunkoe cocrossnue BemectBa. Boyia. [lorpediaeHue Bobl B OBITY U Ha MPOU3BOJICTBE. KECTKOCTh
BO/JIbI M CTIOCOOBI €€ yCTpaHeHUsl. MUHEepabHbIE BO/IbI, UX UCIIOJIb30BaHHUE B CTOJIOBBIX U JIEUYEOHBIX
LEJIsAX.

Kunkue kpucTanisl U UX NPUMEHEHHUE.

TBepaoe cocrosinue BemecTBa. AMOp(HBIEC TBEpbIC BELIECTBA B IPUPOJIE U B AKU3ZHHU YEIOBEKA, UX
3Ha4YeHue U npuMeHeHne. Kpucraninyeckoe CTpOEHUE BELIECTBA.

JAucnepcHble cuctemsbl. [lonsTHE 0 AUcTIepcHBIX cucTemax. JucnepcHas ¢aza u AucrnepcuoHHas
cpena. Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTHU OT arperaTHOTO COCTOSIHUS TUCTIEPCHOM
cpelibl M TUuctiepcMoHHOM (a3bl. ['pyboaucnepcHble CUCTEMBI: IMYJIbCHH, CYCIIEH3UH, a3PO30JIH.
ToHKkoaUCTIEPCHBIE CUCTEMBI: €U U 30JIH.

CocraB BemecTBa U cMeceii. BemectBa MOeKyIIpHOTO M HEMOJIEKYJIIPHOTO CTPOCHUSA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.

[oHsATHE «10JI» U €€ Pa3HOBHIHOCTH: MAacCOBast (J0JIsl BIEMEHTOB B COCIMHEHHH, J0JII KOMIIOHEHTA B
CMeCH - J10JI IPUMECEH, 10JI1 PACTBOPEHHOTO BEILIECTBA B pacTBOpe) U oObeMHast. [loss BeIxoaa
IPOAYKTa peaklui OT TEOPETUUYECKH BO3MOMKHOTO.

JeMoHcTpanuu. MoJens KpHCTATHIECKOHN peleTkn xyiopuaa HaTpusi. OOpasiibl MUHEPAJIOB C
MOHHOM KpUCTAJUIMYECKOM PEeIIeTKON: KaJabIUTa, ratuTa. Moaean KpUCTaJUINYECKUX PEHIETOK «CYXOro
apaa» (Mu noja), anmasa, rpadura (mm kBapia). Moaens monekysbl JJHK. O6pasibr mractmace
(penonodopmanpaeruaHbIC, TOTNYPETaH, TOTUITHIICH, TOJUIPOIHUIICH, TTOTUBUHUIXIOPUT) U U3/ICIHS
u3 HUX. OOpa3Iibl BOJIOKOH (ILIEPCTh, HIETK, alleTaATHOE BOJIOKHO, KallpOoH, JIaBCaH, HEMJIOH) U U3JIeNus U3
HuX. O0Opa3ibl HEOpPraHMYECKUX MOJMMEPOB (cepa IIacTU4ecKas, KBapL, OKCH]] aTlFOMUHUSA, IPUPOIHBIE
AITIOMOCHIIMKATBHI). MoeTTh MOJIIPHOTO 00beMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BOIbI. OOpasibl
HAKUIY B YallHUKE U TpyOax LEHTPaJIbHOI0 OTOIIeHH. JKeCTKOCTh BOBI U CIIOCOOBI €€ YCTPAaHEHHUS.
[TpuGops! Ha KUAKUX KpUcTaiu1ax. OOpasibl Pa3IuYHbIX AUCHEPCHBIX CUCTEM: IMYJIbCUH, CYCIIEH3HUH,
aspo3oiield, reneit u 3onei. Koarynsanus. Cunepesuc. O dext Tunaans.

JlabopaTopHbie onbIThI. 2. OnpeneneHue THIa KPUCTAINIMYECKONW PEIIETKH BELIECTBA U ONHUCAHUE
ero cBoMcTB. 3. O3HaKOMJIEHHE € KOJUIEKLMEH MOJIMMEPOB: IJIACTMACC U BOJIOKOH U U3JIENUs U3 HUX. 4.
HcnbiTanre Bo/bI Ha )KECTKOCTh. Y CTpaHEHHE )KECTKOCTH BOJBL. 5. O3HaKOMJIEHHE C MUHEPAJIbHBIMU
BosaMu. 6. O3HakoMiIeHHE ¢ qucnepcHbMU cuctemamu. IlpakTtnyeckas padora Nel. [lonyuenue,
coOupaHue 1 paclo3HaBaHUE ra3oB.

Tema 3. Xumnueckue peakuuu (74acoB)

Peaxuun, naymue 6e3 M3MeHeHHs COCTABA BellleCTB. AJUIOTPONHUS U aJNIOTPOIIHbBIE BUIOU3MEHEHUS.
[TpuurHBI ATIOTPONTUYU Ha pUMeEpe MOIU(HUKAINI KHCIIopoaa, yriaepoaa u ¢pochopa. O30H, ero
Ouosorudeckas poisib. Mi3oMepsl U n3oMepus.

Peakuum, naymme ¢ M©3MEHEHHE COCTAaBAa BellecTBAa. Peakiiny coeJMHEHNUs], Pa3I0XKEHHUs, 3aMELICHUS U
oOMeHa B HEOpTraHUYECKON U OpraHMYecKor XxuMun. Peakiiuu 5k30- ¥ 3H10TepMUueckue. TermnoBoit

10



3¢ pexT XuMHUYEeCKON peakliui 1 TEPMOXUMHUYECKHE YpaBHEHHsI. Peakuiny ropeHusi, Kak 4acTHBIH
CIIy4al dK30TEpMUUYECKUX

peaKIum.

CKopocTh XMMHUYECKOM peaKkuuu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIMU OT MPUPOIbI
pearupyroumx BeecTs, KOHIEHTPALUH, TEMIIEPaTypbl, IUIOIAIN IOBEPXHOCTH COIPUKOCHOBEHHUSI U
Karanu3aTopa. Peakunu romo- u rereporenssle. [lonsaTue o katanuse u katanuszaropax. epMeHTHI Kak
OMOJIOTHYECKHE KaTaIU3aTOPhI, 0COOCHHOCTH MX (DYHKITMOHUPOBAHHUS.

Oo0paTumocTh xXuMHYecKkuX peakuuii. HeoOpatumele n oOpatumMble XxuMudeckue peakiuu. CoctossHue
XMUMHUYECKOT0 PaBHOBECHS [T OOPaTUMBIX XMMUYECKUX peakiuil. CriocoObl CMELIEHUsI XUMUYECKOTO
paBHOBecHUs Ha IpUMEpe CUHTe3a aMMHaka. [IoHsaTHe 00 OCHOBHBIX HAYYHBIX IPUHLMIIAX POU3BOACTBA
Ha IIpUMepe CUHTE3a aMMHUaKa UM CEPHOM KUCIIOTHI.

Posib Boabl B XMMUYeCKOIi peakuyuu. VicTuHHBIE pacTBOphL. PacTBOpUMOCTh U Kilaccu(HKaIMs BEIIECTB
10 ATOMY NPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE M HEPACTBOPUMBIE BEILIECTBA.

DNEKTPOIUTHI U HEIEKTPOIUTHI. DIIEKTPOJIUTHUECKas auccormanusi. KucioTel, OCHOBaHHUS U COJIH C
TOUYKH 3pEHUSI TEOPUH IIEKTPOIUTUUECKON AUCCOLUALINH.

XUMHUECKHEe CBOMCTBA BOJIbL; B3aUMOJICHCTBHE C METalJIaMH, OCHOBHBIMHU M KMCIIOTHBIMU OKCHUJIaMH,
pazioxkeHue u o0pa3oBaHUE KPUCTAJUIOIMAPATOB. Peakuuu rujipataliii B OpraHMuecKoi XUMHUU.
I'maposm3 opraHnyecKuX M HeOPraHuYecKux coeuHennii. Heobpatumerii ruaponus. O6paTuMebIid
rUponn3 conelt. ['uaponu3 opraHuyeckux COeAMHEHUH U ero NPaKTUYeCKOe 3HaYeHHE IS TIOTyYeHUS
TUAPOJIM3HOTO CIUpPTa U MbLIa. bronoruueckast posib THAPOIN3a B INIACTHYECKOM U DHEPreTUYECKOM
oOMeHe BelIeCTB M SHEPTHH B KIIETKE.

OxHC/IMTeTbHO-BOCCTAHOBUTE/IbHBbIC peaknuu. CreneHb okuciaeHus. OnpeneneHie cTelneHu
okucienus 1o popmyiie coeaunenus. [lonsaTre 00 OKMCINTENTbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.
OxucneHne 1 BOCCTaHOBJIEHUE, OKUCIIUTEND U BOCCTAHOBUTEII.

DJIEKTPOJIN3. DJIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MTPOLECC. DIIEKTPOJIN3 PACIIaBOB U
pacTBOpOB Ha IpUMepe xytopuaa Hatpus. [IpakTndyeckoe mpuMeHEeHUE 3IEKTPOIH3a.
DNEKTPOIUTUUECKOE TIOTYyUYEHUE ATFOMUHHSL.

JemoncTpanuu. [Ipespamenue kpacHoro gocdopa B Oenblif. O3oHaTop. Moaenu Monekysn H-OyTaHa U
n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT IPUPOABI BELIECTB Ha IPUMEPE B3aUMOJICHCTBUS
PacTBOPOB Pa3IMYHbIX KHCIOT OAMHAKOBOW KOHLEHTPAILMU C OJUHAKOBBIMU T'paHyJIaMH [IUHKA U
B3aMMO/JIEMCTBUS OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAJIJIOB (MarHus, LIMHKA, XKeJle3a) C CONSIHON
KHUCJIOTOM. B3anmoselicTBe pacTBOPOB CEPHOM KUCIIOTHI C pAaCTBOPAMH THOCYJIb(aTa HaTPHUs
pa3IMYHON KOHIIEHTpALMHU U TeMiepaTypbl. Mozens kumsiero cios. Pasnoxxenue nepokcuaa
BOJIOPO/Ia ¢ MOMOIIBIO KaTaim3aTopa (okcuaa Mapranna (I1V)) u kaTtanassl CBIpOro mMsica u ChIporo
kaptodens. [Ipumepsl HeoOpaTUMBIX peakIMii, UAYIIUX ¢ 00pa30BaHUEM OCaJIKa, ra3a MU BOABIL.
Bsaumonericteue nutus 1 Hatpus ¢ Bojoi. [lomyuenue okcuna ¢pocdopa (V) u pactBopeHue ero B
BOJIC; MCTIBITAHNE TIOJTYYEHHOTO pacTBOpa JakMmycoMm. O6pasiisl KpucTamioruaparos. Mcnbiranue
pPAacTBOPOB IEKTPOJIUTOB U HEIEKTPOIUTOB HA MPEAMET TUCCOLUALMU. 3aBUCUMOCTh CTEIIEHU
AEKTPOJIUTUUECKOM TMCCOLMALMU YKCYCHOM KUCIIOTHI OT pa30aBieHus pactBopa. ['unpoiaus kapobuaa
KanbIys. [ uaposnn3 kapOOHATOB IIETOYHBIX METANIOB U HUTPATOB LMHKa uin cBuHna (II). Ilomyuenue
MbLIa. [IpocTrelimme OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIMH; B3aUMOACHCTBUE INHKA C COJITHOU
KHUCJIOTOM | keJie3a ¢ pacTBopoM cyibdata meau (II). Mozaens snexktponuszepa. Moaenb 371eKTpOIU3HON
BaHHBI JUIsl TOJIy4EHUSI AJIFOMUHHUS.

JlabopaTopHble onbIThI. 7. Peaknus 3aMeleHUs: MEU JKEJIE30M B PACTBOPE MEIHOIO Kyropoca. 8.
Peaknun, naymue ¢ oOpa3zoBaHUEM Ocajika, ra3a u Bojsl 9. [TonyueHue kuciopoia pa3ioxKeHueM
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MEePOKCH/Ia BOJOPO/Ia ¢ ToMoIsio okcuaa mapranua (IV) u katanasel ceiporo kaptodesns. 10.
[lomydyenne Bogopoaa B3auMOJIEHCTBUEM KUCIOTHI ¢ HIUHKOM. 1 1. PasnuuHble ciy4yan rupoaunsa cosei.

Tema 4. BemecTtBa u ux cBoiicTBa (8 yacoB)

MeTtamsl. BzanmoseiicTBre MeTauioB ¢ HEMETAIUIAMH (XJIOPOM, CEPOM U KUCTIOPOJIOM).
B3anmoneicTBrE 1MIETOYHBIX U IIEI0YHO3EMEIbHBIX METAJUIOB C BOAOU. DJIEKTPOXUMHUYECKUMN Psif
HaIpsDKEHUH MeTauioB. B3anuMoeiicTBue MeTaioB ¢ pacCTBOPAMH KUCIIOT U COJIEH. ATIOMUHOTEPMHS.
B3aumoneiicTBue HaATpUs C ITAHOJIOM U (PEHOTIOM.

Kopposus metamios. [loHaTiHe 0 XUMHUECKO U AJIEKTPOXUMUYECKOM KOppo3un MeTaiioB. CriocoObl
3aIUTHl METAJIJIOB OT KOPPO3UH.

Hemertasibl. CpaBHUTENbHAS XapaKTEPUCTHKA TaIOTCHOB KaK HanOoJiee TUMTUYHBIX MPeCTaBUTENCH
HeMeTaiToB. OKHCIUTENbHBIE CBOMCTBA HEMETAJIIOB (B3aUMOICHCTBUE C METAJIIAMH U BOAOPOIOM).
BoccTanoBuTenbHBIE CBOWCTBA HEMETAIIJIOB (B3aMMOICUCTBHE C O0JIEE IIEKTPOOTPULIATEILHBIMU
HEMETaJUIaMU U CJIOKHBIMH BEIIECTBAMU -OKUCIUTESIMU ).

KucaoTel Heoprannyeckue u oprannuyeckue. Knaccudukaims kucior. XMMHUYECKHE CBOWCTBA
KHUCJIOT: B3aUMOJICHCTBHE C METAJIJIaMU, OKCHJIAMHA METAJIJIOB, TUAPOKCHIAMH METAJIJIOB, COJISIMU,
criupramu (peakmus srepudukaium). Ocodble CBONCTBA a30THOM U KOHIIEHTPUPOBAHHON CEPHOM
KHUCJIOTBI.

OcHoBaHusl HeOpranuveckue u oprannyeckue. OCHOBaHUS, UX KJIacCUPHUKAIUSL. XUMHUECKUE
CBOWCTBAa OCHOBAHUI: B3aUMOJICHCTBUE C KUCJIOTAMH, KUCIIOTHBIMU OKCUIAMU U COISIMU. Paznoxxenue
HEpPaCTBOPUMBIX OCHOBAHUH.

Couan. Knaccudukarus coneit: cpeiHue, KUCIble 1 OCHOBHBIC. XMMHUYECKHE CBOMCTBA COJICH:
B3aMMOJICUCTBHE C KUCIIOTaMHU, IIEJI0YaMH, MEeTaJlJIaMu U colisiMu. [IpeacTaBuTenu comneit u ux
3HaueHue. XIJIOpuI HaTpusl, KapOoHAT Kanblus, pochat Kanplus (CpeaHHe CONN); TUAPOKAPOOHATHI
HATpHs 1 aMMOHUS (KHCJIbIE COJn); ruipokcokapoonart meau (I1) - manaxut (OCHOBHAs COJIb).
KadecTBeHHBIC peakiiuy Ha XJIOPHU-, CyIb(aT-, 1 KapOOHAT-aHHUOHBI, KATHOH aMMOHW S, KATHOHBI
xenesza (1) u (IID).

I'eHeTHYeCcKas CBA3b MEXKAY KJIACCAMU HEOPraHMYEeCKUX U OPraHnvYecKux coequHenui . [lonsarue o
T€HETUYECKOM CBS3U U T€HETUUYECKUX psiax. [ eHeTnueckuii pax Metamia. I'eHeTHYeCcKuit ps
HeMeTaa. OcOOEHHOCTH T€HETHYECKOTO Psijia B OPraHMYECKON XUMUHU.

Jdemoncrpanun. Komnekuus o6pas3nos MetanioB. BzaumoaeiicTBie HaTpUsl U CypbMBI C XJIOPOM,
’xeJes3a ¢ cepoil. ['opeHne Maruus 1 afOMMHMSL B KMCJIopoze. B3anMmozelicTBue meI04YH03EMENbHbBIX
METaJUIOB ¢ BOAOW. B3anuMozaeiicTBue HaTpus ¢ ITAHOJIOM, LIMHKA C YKCYCHOM KHUCIOTOM.
AntomuHoTepmus. BzaumoselicTBue Men ¢ KOHIEHTPUPOBAHHOM a30THOM KUCIOTON. Pe3ynbraThl
KOPpPO3UHU METAJUIOB B 3aBUCHMOCTH OT YCJIOBUH €€ poTekanus. Komekius o0pa3ioB HEMETalIOB.
B3aumopeiicTBre XJ10pHOU BOABI ¢ pacTBOpoM Opomuaa (nonuaa) kanus. Komnekuus npupoaHbIX
OpraHM4ecKkuXx KUciaoT. PazbaBienne KOHIEHTPUPOBAHHOM cepHOU KHUCIO0Thl. B3anmozeiicTeue
KOHIIEHTPUPOBAHHOW CEPHOI KUCIIOTHI C caxapoM, IEJUTI0I0301 1 Meibio. OOpasiibl IPUPOIHBIX
MUHEPAJIOB, COACPKAIINX XJIOPHI HATpUs, KapOoHAT Kanblusl, pocdaT KanblHs U THIPOKCOKapOOHAT
menu (I1). O6pa3ip! TUIIEBBIX TPOIYKTOB, COAEPKANTUX THAPOKAPOOHATHI HATPUS U AMMOHHSI, UX
CIOCOOHOCTH K Pa3NIOKEHHIO NIPH HarpeBaHuu. [ amenne conpl ykeycoM. KauecTBeHHBIE peakiiuy Ha
KaTHOHBI U aHUOHBI.

JlaGopaTopHbie onbIThl. 12. MicnibiTaHre pacTBOPOB KUCJIOT, OCHOBAHUM U COJIE UHAMKAaTOpamMu. 13.
B3aumoneiicTBie CONMSHOM KUCIOTHI U pacTBOpa YKCYCHOM KHCIIOTHI ¢ MeTaiaMu. 14. Bzaumonelicteue
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COJITHOM KHCJIOTBI M PACTBOpPA YKCYCHOM KUCIIOTBI C OCHOBaHUAMH. 15. B3anumoeiicTBrue ConsiHOM
KHUCJIOTHI U PACTBOPA YKCYCHOM KHUCIIOTHI ¢ cosisiMu. 16. [lonydenue u cBOWCTBa HEPACTBOPUMBIX
ocHOBaHUU. 17. ['Maponn3 XJ0puI0B ¥ alleTaTOB LIEJIOYHBIX METAJIOB. 18. O3HaKOMIIEHUE C
KOJUICKIUAMU: a) MeTaJIoB; 0) H Tema 4. BemecTBa emMeTauioB; B) KHCJIOT; T') OCHOBaHU; 1)
MHHEPAJIOB B OMOJIOTMYECKUX MaTEPHAJIOB, COACPIKAIINX HEKOTOPHIE COJIH.

IIpakTuyeckasi padora Ne2. PenieHue sSKCiepHUMEHTANbHBIX 33/1a4 Ha UACHTH(PUKALIIO OPTraHUYECKUX
Y HEOPraHMYECKUX COEIUHEHUM.

Tema 4. Xumus u sku3Hb3 4 XuMus U 310poBbe. JlekapcTBa, pepMEHTHI, BATAMUHBI, TOPMOHBI,
MUHEpaJbHbIE BOJbL. [Ipobaembl, CBS3aHHbBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX MTPENapaToB.

Xumus u numa. KajgopuitHocTs :KUpoB, OEJIKOB U yTIEBOJIOB.

XuMus B TIOBCETHEBHOM skxu3HU. Moromme u yncTsnme cpeactsa. [Ipasmma 6e3omacHoii paboThI CO
CpencTBaMH OBITOBOM XUMUMU.

XUMHUUYECKHE BEIIeCTBA KaK CTPOUTEIIbHBIE U MOJIEJIOUHbIE MaTepHalibl. BerecTra, HCIOIb3yeMbIe B
nonurpaduu, )KUBOIUCH, CKYJIBITYPE, ADXUTEKTYPE.

OO011e npeacTaBlIeHUs O MPOMBIIUIEHHBIX CII0OCO0aX MOJyUYeHUsI XUMUYECKUX BEILECTB (Ha IpUMepe
IPOM3BOJICTBA CEPHOM KHCIIOTHI).

XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIEH CpeJibl U €ro MoCaeACTBHUS.
briTOBast XuMHUECKasi TPaMOTHOCTb.

Tematnueckoe IIaHUPOBAHUEC 10 knacc

No Tema ypoka KosnnuecTBo yacoB

1 BBOaHBIM HHCTPYKTaX O TEXHUKE Oe3omacHoCTh. . | 1
C npumMeHeHHeM COBPEeMEHHOI0 000py10BaHUsI
«Touka pocta OCHOBHBIE BOIIPOCH Kypca
OPraHUYeCKON XUMUHU

2 OCHOBHBIE BOTIPOCHI Kypca OPTraHMIECKON XUMHN 1

3 Teopus CTpOEHMSI OPraHUYECKUX BEILECTB. 1
Crpoenue atoMa yriepoza. BaneHTHble cocTosIHUS
aToMma yriepojaa

4 OCHOBBI HOMEHKJIATYpbl OPraHUYECKUX CoeqUHEeHu | 1
Kunaccuduxanms opranndeckux coeMHEeHuN
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[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB AJIKaHBI

6 AnkaHpl. XUMUUYECKHE CBOMCTBA

7 Anxenbl. HomeHknatypa nsomepust

8 AnkeHbl. XMMHUYECKUE CBOMCTBA.

9 HenpenensHbie yTaeBOIOPOIBI A TKUHEI

10 ApoMaTuiecKue yrieBoI10pOabl TOMOJIOTHYECKHUI
Ps, U30MEPHS

11 Hedtb, kaMeHHBII yroib U criocoObl IepepadoTKu

12 [ToBTOpeHue u 0600IIeHIE

13 KontponbsHas padota Ne 1 «Teopust ctpoeHus
oprannueckux coeauHeHuit A.M. bytnepoga.
Yriesonopoasn»

14 OnnoaTtoMHuble criupThl. O0Imas xapakTeprucTUKa

15 OpHOoaTOMHBIE CIUPTHL. XMMHYECKUE CBOMCTBA

16 MHOTroaTOMHBIE CITUPTHI

17 ®eHon

18 Anpaerunpl 1 KETOHBI

19 KapOoHOBBIE KHCIOTHI

20 Cnoxusbie 3pupsl. XKupsl

21 VriaeBoanl

22 AMUHBI

23 AMUHOKHUCJIIOTHIL.

24 benku

25 [TpakTiaeckas padora Ne 1.. C mpumeHeHUEM

COBpeMeHHOro obopyaoBanus «Touka pocra
Nnentudukamnms opraHM4ecKux CoeTMHEHUN
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26 [ToBTOpEeHUE 1 0600IICHIE 1

27 Kontponbnas padora Ne2 «Kucnopoa- u 1
a30TCOAEPIKAIINE OPTaHUIECKHE COCHMHEHUS

28 buotexHonorus 1
29 [Tommmepsr 1
30 CHHTETHYECKHUE TTOTMMEPHI 1
31 [Mpaktdeckas pabora Ne 2 . C mpuMeHeHHeM 1

coBpeMeHHOro ooopynoBanusi «Touka pocrta
Pacro3naBanue miacTMacc ¥ BOJIOKOH

32 [ToBropenue u o6o0meHwe Kypca. [loasenenne 1
UTOTOB Y4eOHOT0 roja.

33-35 | PesepBHOE Bpems 3

TemaTuueckoe IJIAaHUPOBAHUC I 1xnacc

Ne n/m Tema ypoka Koua-Bo
4acos
1-2 Ponb sxcniepuMenTa u Teopur B XxumMun. . C npuMeHeHHeM 2

coBpeMeHHOro odopyroBanus «Touka pocta OcHOBHBIE
BONpockl Kypca xumuu 10 knacca

3 CtpoeHue AIIEKTPOHHBIX 000JIOYCK.

4 [Tepnognuecknii 3akon JI.M1.Menneneesa.

3. Ctpoenne Benrectsa (13 yacon).

5 Honnast xumuueckas CBA3b.

6 KoBanenTHast xumuieckas CBSI3b.

7 MeTtannndeckas XUMHUECKas CBS3b.
8 Bonopomnas xumudeckas CBs3b

9 [Tonumepsl. BonokHa.

10 I"azo00pa3Hoe cocTosiHME BEIIECTRA.
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11 [TpakTraeckas padota Ne 1. C mpumeHeHHEM
coBpeMeHHOro odopynosanns «Touka pocra «llomyuenue,
cobupaHue U pacrio3HaBaHue ra3ony. Th.

12 JKunkoe cocTosiHuE BelecTBa.

13 TBepaoe cCoOCTOsSIHUE BEIIECTB.

14 JlucriepcHbBIE CUCTEMBI.

15 Cocras BemecTBa U cMecei.

16 Pemenue 3agau. O0oO01IEHNE U TOBTOPEHUE

17 KonTtponsnas padora Ne 1 «CtpoeHue BemecTBa.

4. Xumnueckue peakuuu (7 yacos).

18 [TonsiTne 0 xuMHUueckux peakusax. Knaccudukamms
XUMHYECKuX peakiwmif. . C mpuMeHeHHeM COBPEMEHHOI0
o0opynoBanus «Touka pocra

19 CKOpOCTh XUMHUYECKUX PEAKITHM.

20 OOpaTUMOCTh XUMHUECKHUX PEAKIHUI.

21 Ponb Bobl B XuMHU4eCKuX peaknusax. . C mpuMeHeHHeM
coBpeMeHHOro obopyaoBanusi «Touka pocrta

22 IMuaponus.

23 OKHCITUTENBHO — BOCCTAHOBUTEIBHBIC PEAKIIMU. DIEKTPOIIU3.

24 O0001IeHNE U TTOBTOPEHUE.

5. BenrecTBa M ux cBoiicTBa (84acoB).

25 Mertannsl. HemeTanisl.

26 Kucnoter opranndeckue u Heopranudeckue. C
NpUMeHeHHeM COBPeMEHHOro odopynoBanus «Touka
pocta

27 OcHoBaHMS OpraHUYECKUE U HEOPraHUYeCKHe

28 Conu.

29 ['eneTrnueckas CBA3b MEXKIY KJIaCCAMH OPraHUYECKUX
COEIMHEHNN.

30 [IpakTuyeckas padota Ne 2 . C npumeHeHHeM
coBpeMeHHOro odopyroBanusi «Touka pocrta
«neHTrdUKaIUsI OPraHnIeCKUX U HEOPTAHNIECKUX
BEIIICCTBY.

31 O060011IeHIE ¥ TTOBTOPEHUE.

16



32

KontponbsHas padota Ne 2 mo teme «BemecTBa u ux
CBOWCTBa».

6. XumMusg M Xn3Hb (2 yaca).

33 [IpombIlIIeHHOE MOTyYeHNEe XUMUYECKUX BEIIECTB Ha
HpUMEpe MPOU3BOJICTBA CEPHON KHCIIOTHI.
34 XHUMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOIIECH Cpelibl U €ro

MnoCICaACTBUA.
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