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IHHOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma yuebHoro kypca mo xumuu ans 11 kimacca paspaboTraHa Ha OCHOBE
®I'OC BTOpPOro MOKOJICHHUS, IPUMEPHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs MO0 XUMUU
(6a30BeIit ypoBeHb) M aBTOopckoi mporpammbl O.C. I'abpuensna (I'abpuensa O.C. mporpamma
kypca xumuu 1 10-11 xmaccoB oOmieoOpa3oBaTenbHbIX yupexxaenud M: Jlpoda,2013r).
®denepanpHoro nepeunst yaeoOHukoB (IIpukaz Ne 632 ot 22.11.2019 MunHHCTEpCTBa MPOCBEIICHUS
Poccuiickoit @enepanun);

- [lonoxxenwus o paboueit nporpamme MbOY «Xapammobupckas COILLDy;
- Yue6noro mana MbOVY «Xapammb6upckas COLL» na 2023-2024 y4ueOubIii T0;
- I'omoBoro kanennapuoro rpadpuka MbBOY «Xapammbupckas COIL» na 2023-2024 y4yeOHbIl TO/I.

MecTo yuyeOHOro mpeamMera B yueOHOM IuiaHe. XWMHS BXOIUT B MPEIMETHYIO 00JIaCTh
«ecTecTBEHHOHayuHash». lIporpamma paccumrtana Ha 68 uaca (2 yaca B Hexmemo). Mcxoas us
ronoBoro kaieHaapHuoro rpadpuka MbOY «Xpammubupckas COILl » na 2023-2024 yueOHBIN TO
paccuntan Ha 34 y4eOHBIX HEJEINb, CIeJOBATEILHO, TOJJOBOM KOJINYECTBO YacOB OY/IET COCTaBIAThH
68 vacos.

OnHOM M3 BaKHEHIIUX 3a1a4 OOyUeHHS B CPEJHEH IIKOJIE SIBJISCTCS MOATOTOBKA
o0yJaromuxcsi K OCO3HAHHOMY ¥ OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U MPOPECCHOHATBHOTO
nytu. O0yyaronyecs TOJKHBI HAYUYUTHCS CAMOCTOSITENIBHO CTAaBUTh LIETTH U ONPENesITh MyTH UX
JOCTUKECHHUSI, UCIIOJIb30BaTh MPUOOPETECHHBIN B IIKOJIC OMBIT JCATECIHHOCTH B PEATBHON JKU3HH,
3a paMKaMu y4eOHOTo mporiecca.

CornacHo 00pa30oBaTEIILHOMY CTaHAAPTY 21A8HblE UelU CPeOHe20 00ue20 00pa308aHuUsl.

— (dopMHUpPOBaHUE IEIOCTHOTO MPEICTABICHHS O MUPE, OCHOBAHHOTO Ha IPHOOPETECHHBIX
3HAHUAX, YMEHUSIX U CIIOCO0aX AESITeTbHOCTH;

- ano6peTeHHe OIIbITa pa3H006pa3H0171 ACATCIIBHOCTH, OIIbITA ITIO3HAHUA U CaMOIIO3HAHHA;

— TIOJTOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BBIOOpA WHINBHTYaTbHOM
oOpa3oBarenbHON WM MPOo(heCCUOHATBFHON TPAEKTOPHUH.

Bonbioit BKkiIaa B JOCTHKEHHUE ITUX LEIeH cpelHero o01iero oopa3oBaHus BHOCUT U3yueHue
XUMUU, KOMOPOe NPU3BAHO 00eCneyUums:

e (hopMupOBaHHE CUCTEMBl XMMUYECKHX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOU
KapTHUHBI MUDA;

® pa3BUTHE JIMYHOCTH  OOy4YalOUIMXCS, WX  HHTEIUIGKTyalbHOE M  HPaBCTBEHHOE
COBEpIIICHCTBOBaHUE, (POPMUPOBAHUE Y HUX T'YMAHUCTHUECKUX OTHOIIEHUH MU DKOJIOTHYECKH
11e7Ieco00pa3HOTO MOBEACHUS, B OBITY M TPYAOBOM JIEATETLHOCTH;

® BEIPA0OTKY y 0Oy4YaroUIMXCsl MOHUMaHMs OOIECTBEHHOW MOTPEOHOCTH B Pa3sBUTHM XUMMH, a
Takke (OpPMUPOBAHHWE Yy HHUX OTHOUIEHMS K XUMHUHM Kak BO3MOXKHOH oOnactu Oynyiein
IIPaKTUYECKON JESITENbHOCTH;

e (popMupoBaHHE YMEHUI 0€30MaCHOTO OOpAICHUS C BEIIECTBAMU, UCIIOJIH3YEMbIMH B
TOBCETHEBHOM KU3HH.



IIporpamma paccuntana Ha 70 4HacoB, B TOM 4YHMCJIE€ Ha KOHTPOJbHbICE U MPAKTUYECKHUE
pabotel. KOHTpOIBHBIX paboT — 2, MpakTUYECKHUX paboT — 2, 1ab0paTOpPHBIX OMBITOB — 15.

YMK:

1. Tabpuensa O.C. Ilporpamma kypca xumuu s 10-11 kmaccoB 001meoOpa3oBaTeIbHBIX
yupexaenuil. — M.: JIpoda, 2015.
2. I'abpuensn O.C. Xumus: 11 kmacc: yueonuk / O. C. I'abpuensn.- 5-¢ uzn., crepeorun. — M.:
Hpoda, 2018. — 223, [1] c. : n.
3. Xumusa: 11 xmacc. KontponpHbie W mpoBepouHble paboTel Kk yueOHuKy O.C. T'abpuensna
«Xumus. bazoBsiit ypoBenb. 11 kmace»: yueOHoe mocobue / M.A. AxmeroB. — M. : Ipoda 2015. -
220,[4] ¢

Henn usyyenus xumuu B 11 knacce:

— ¢opMupoBaHUE y 00YJAIOIIUXCS YMEHUS BUICTh U MOHUMATh IEHHOCTH 00pa30oBaHUs,
3HAYUMOCTh XMMHYECKOTO 3HAHUS JJIs KAKIOr0 YeJIOBEKa, HE3aBUCUMO OT €T0
poheCCUOHATILHOM JIeATEILHOCTH;

— (¢opMUpOBaHHE y 00YJAIOIIUXCS YMEHUH pa3indath (PaKThl U OLICHKH, CPABHUBATH
OIICHOYHBIC BBIBOJIBI, BUICTH UX CBS3b C KPUTEPUSMU OLICHOK U CBSI3b KPUTEPUEB C
OIIpEJICICHHOW CUCTEMOM IICHHOCTEH, OPMYIIMPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO
MIO3HIINIO;

— ¢opMupoBaHUEe Y 00YYArOIIMXCS LIETOCTHOTO MPEACTABICHUS O MHUPE U POJIM XUMHUU B
CO3JJaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHBI MHPA; YMEHHUS OOBICHATH
OOBEKTHI M TPOLECCHl OKPYXKAIOUIeH AeWCTBUTEIHHOCTH — MPUPOAHOMN, COLIMATIBHOM,
KYJIbTYPHOM, TEXHUUYECKOU CPEIbl, — UCIIOIb3YS ISl 3TOr0 XUMUYECKUE 3HAHUS;

- npuoOpereHne oOy4yarOIIMMUCS ONbITAa PAa3sHOOOPA3HOHM MEATEeNbHOCTH, ONbITAa MO3HAHUSA H
CaMOII03HaHUs; KIIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHTHOCTEHN), UMEIOLINX YHUBEPCAIBLHOE
3Ha4eHUEe JUIs PA3IUYHBIX BHUJOB JIEATEIIBHOCTH — HABBIKOB pelleHHs NpoOjeM, NPUHATHS
pelieHni, MoucKa, aHainuza 1 o0paboTKu MH(OpPMALUK, KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB
U3MEpEeHUH, HaBBIKOB COTPYIHMYECTBA, HABBIKOB 0O€30MacHOro OOpalleHHs C BEIIECTBAMU B
[IOBCEHEBHOM KU3HHU.

3agauu yueOHOro Kypca:

dhopMHUpOBaTh TPEACTABICHUS O XUMHUYECKONW COCTaBIISIONIEH €CTECTBEHHOHAYYHOW KapTHHBI
MHUpa; YMEHUs OOBSACHATh OOBEKTHI U MPOLECCH OKPYKAIOLIEH NEHCTBUTENbHOCTH, UCTIONB3YS AJIs
9TOr0 XUMHYECKUE 3HAHUS; [

Ppa3BUBATh MMO3HABATCIbHBIC HHTCPECHI, HHTCIIJICKTYAJIbHBIC 1 TBOPUYCCKUC CIIOCOOHOCTH yJamuxcsa
B MMpOLECCE U3YUYCHUA UMU XUMHYECKOHN HAayKH M €€ BKJIaZla B COBpeMeHHBIfI Hay‘IHO-TGXHI/I‘IeCKI/Iﬁ
IIporpecc;

pa3BuBaTb YMCHUA pa60TaTI) C BEIIECTBAMH, BBHIIIOJIHATHE HECIIOXHBIEC XHUMHWYECKHUC OIIbITHI,
cOONMOIaTh TpaBWJa TEXHUKH O€30MacHOCTH, TPAaMOTHO MPHMEHSITh XUMHUYECKHE 3HAHUS B
OOIIEHUH C IPUPOIOH;

PacKpbIBaTh POJIb XMMHUU B PELHICHUH II100aJIbHBIX TPOOJIEM YETIOBEUECTBA;

pa3BUBaTh JIMYHOCTU OOy4aroumxcs, (OpMUPOBAaTh Y HUX TyMaHHUCTHYECKMX OTHOILIEHUH U
HKOJIOTUYECKH  IIeJIeCOO0pa3HOTr0 IMOBEJIeHHs B OBITY M B TPYJOBOH  JESATEIHHOCTH.



Ilnanupyemblie pe3yabTarbl (JIMYHOCTHBIE, NpeaMeTHbIE, MeTalnpeIMeTHbIe Pe3yJbTaThl
OCBOEHUs Y4eOHOI0 Npeamera)

[leHHOCTHBIE OPHUEHTUPBI Kypca XMMHU B OCHOBHOM IIKOJIE OMNPENEISIIOTCA  crenudukoi
XUMHUHM Kak Haykd. [IOHSITHE «IIEHHOCTW» BKJIFOYAET EIMHCTBO OOBEKTHUBHOTO (CaM OOBEKT) U
CyOBEKTHBHOTO (OTHOIIICHHE CyOBEKTa K 00BEKTY), MOATOMY B KaUECTBE IICHHOCTHBIX OPHUEHTHPOB
XUMHYECKOTO 00pa3oBaHUsS BBICTYMAIOT OOBEKTHI, U3y4aeMble B Kypce XHMHH, K KOTOPOMY Y
oOyvaroruxcsi GopMupyeTrcs IEHHOCTHOE OTHOIIeHHe. [Ipu 3TOM Bemyliyro pojib HUIParOT
MO3HABATEJIbHBIE IIEHHOCTH, TaK KakK JaHHBIM y4eOHBIH MpeaMeT BXOJIUT B TPYIIY IPEIMETOB
MO3HABATEJILHOTO 1IUKJIA, TJIaBHAS 11€JIb KOTOPHIX 3aKII0YAETCS B U3YUYCHUU TTPUPOIBI.

OcHOBY T1O3HABaTENbHBIX IIEHHOCTEM COCTABIISIIOT HAay4HbIe 3HAHUS, HAYYHBIE METOJIbI
MO3HAHMS, a IIEHHOCTHBIC OpHUEHTAlHMH, (HOPMHUPYEMBbIE Yy OOYYArOIIMXCS B IMPOIECCE H3YUCHHS
XUMHH, TPOSABISIOTCS:

— B IIPU3HAHUU [ICHHOCTH HayYHOTO 3HAHUSI, €r0 MPAKTUYECKOW 3HAYUMOCTH, TOCTOBEPHOCTH;

— B IIEHHOCTH XUMHUYECKUX METOJ/IOB UCCJIC0OBAHUSI )KMBON 1 HEKMBOMW MTPUPOJIbL;

— B IIOHMMAaHUM CJIOKHOCTHU M MTPOTUBOPEUMBOCTH CaMOI'0 MpoIliecca MO3HAHUS KaK U3BEYHOTO
CTPEMJICHHS K UCTHHE.

B kauectBe OOBEKTOB ILIEHHOCTEW Tpylna M ObITa BBICTYHNAIOT TBOpYECKas CO3UJaTeNbHas
NEeSTeIbHOCTD, 3/I0POBBI 00pa3 *KU3HMU, a IICHHOCTHBIC OPHEHTAIIMH COJEpP>KaHUs Kypca XHUMHUHU
MOTYT paccMaTpUBaThCs Kak (JOPMUPOBAHUE:

- YBQXUTEIBbHOIO OTHOLLICHHS K CO3UAATEIbHOM, TBOPUYECKOU JIESITEIBHOCTH;

- IOHUMaHM HEOOXOIMMOCTH 3JI0POBOI'0 00pa3a KU3HU;

— MOTpeOHOCTU B 0€3yCTIOBHOM BBHITIOJIHEHUH MPABUII 0€30MMaCHOT0 MCTIOJIb30BaHMS BEIIECTB B
IMOBCEAHEBHOM KU3HU;

— CO3HATENbHOTO BhIOOpa OyayIiei npodeccuoHalbHOM 1eATeIbHOCTH.

— OnsIT 3MOUMOHAIBHO-IEHHOCTHBIX OTHOILIEHUW, KOTOPBIE Y4allluecsd MOJIy4dalT IMpH
M3YYEHUU Kypca XMMHHM B OCHOBHOM MIKOJIe, CIIOCOOCTBYET BBICTPAWBAHUIO UMH CBOEU
JKU3HEHHOM ITO3UITUH.

XuMmus 1mo3BoJseT GOPMUPOBATH MOTPEOHOCTh YENOBEKAa B KPACcOTe M JEATEIHHOCTH IO 3aKOHAM
KpacoTbl, TO €CTh 3CTETUYECKHUE [IEHHOCTH.
Kypc xumum oOnamaeT BO3MOXXHOCTSAMHU A (OPMHpPOBAHUS KOMMYHUKATHBHBIX II€HHOCTEH,
OCHOBY KOTOPBIX COCTaBIIIOT MpoOIecC OOIIEHHUs, TpaMOTHasi pedb, a IIEHHOCTHBIE OPHEHTAINH
HAIPABJIECHBI HA BOCIIUTAHUE Y YUYaAILUXCS:

— MPaBWIBHOTO MCIOJIb30BaHUS XUMUYECKOW TEPMHUHOJIOTUU U CUMBOJIMKH;

— TMOTPEOHOCTU BECTH JIMAJIOT, BBICIYIIIMBATh MHEHHUE ONMIOHEHTA, Y94aCTBOBATh B IUCKYCCHUU;

— CIMOCOOHOCTU OTKPBITO BBHIPAKATh U APTYMEHTHPOBAHO OTCTAUBAThH CBOIO TOUKY 3PCHHUSI.

OcoOenHocT conep:kaHusi o0y4eHUs] XMMHUM B cpefHeil (mosiHO#) miKosie 0OyCIOBJIEHbI
cnienn (UKo XMMHUN KaK HayKU U MOCTaBJIEHHBIMHU LEeIIMU. OCHOBHBIMH MPOOJIEMaMU XUMHUH
SIBIISTIOTCSl M3y9YEHHE COCTaBa M CTPOCHHS BEIIECTB, 3aBUCHMOCTH HMX CBOWCTB OT CTPOCHWUS,
MOJTy4YeHHE BEIIECTB C 33JJaHHBIMU CBOWCTBAMH, UCCIIEIOBAaHNE 3aKOHOMEPHOCTEH XMMHYECKHX
peaKHHﬁ u HyTefI YIIpaBJICHUA HWMH B LCIAX IMOJYUYCHHSA BCIICCTB, MAaTCPpHATIOB, DHCPIUH.
[TosTomy B paboueil mporpaMme MO XMMHHM HAIIM OTPa)KCHHWE OCHOBHBIE COJIEp)KaTellbHbIE
JIMHUU:

«BemecTBo» — 3HaHMA O COCTaBe M CTPOCHUHU OPraHUYCCKHUX BCIICCTB, HX BaKHEHUIITHX
(bI/ISI/IquKI/IX 1 XUMHWYCCKHUX CBOﬁCTBaX, OHOJIOTUYECKOM JIEHCTBHU.

«XuMHuJeckas pcaKkuusa» — 3HAHUSA 00 YCIOBUX, B KOTOPBIX TPOSABIIAIOTCA XUMHYCCKUC CBOMCTBa
OpraHn4€CKuX BEIICCTB, crocobax YIIPABJICHHUA XUMHUYCCKUMU ITPOLECCaAaMU.



«IIpuMeHeHre BEIIeCTB» — 3HAHUS W OMNbBIT MPAKTHYECKOM JEATEIBHOCTH C
OpraHUYECKUMU BEIIECTBAMH, KOTOpPbIE Haubosee 4acTo YHNOTPeOIIOTCs B
MOBCETHEBHON JKU3HU, IIMPOKO HCIOJIB3YIOTCS B MPOMBIIIIEHHOCTH, CEJIBCKOM XO3SIMCTBE, Ha
TpaHCIopTe.

SI3BIK  XUMHM» — CHCT€Ma Ba)KHEHIIMX IMOHATHM XMMHUU U TEPMHHOB, B KOTOPBIX OHHU
OMUCHIBAIOTCS, HOMEHKJIATYypa OpPraHWYECKHMX BEIIECTB, T. €. MX Ha3BaHus (B TOM 4YHUCIE U
TPUBHUANIBbHBIE), XUMUUECKHEe (GOPMYIIBl U YpaBHEHHS, a TaKKe MpaBuja nepeBoaa uHbopMauu ¢
€CTECTBEHHOTIO A3bIKa Ha SI3bIK XUMUU U OOPATHO.

O0mas xapakrepucTuka yue0HOro npeamera
ConeprkaHue Kypca XUMUHM Ha 6a30BOM YPOBHE IO3BOJIUT:
— COXPaHUTH JOCTATOYHO LIEJIOCTHBIM U CUCTEMHBIA KYpC XUMHUH, KOTOPBIN
(hopMHUpOBAJICS HA MPOTSHKEHUU JECATKOB JIET, KAK B COBETCKOM, TaK M B POCCUNCKOM
LIKOJIE;

— 0CBOOOJUTH KYypC OT U3JHIIHE TEOPETUIUPOBAHHOTO U CJIOKHOTO MaTepHana, Js
0TpabOTKU KOTOPOTo TpedyeTcst HeMajo BPEMEHH;

— MAaKCHUMQJIBbHO COKpPAaTUTh Ty OIMCATEIbHYID 4YacTh B COJCPXAHUU Y4eOHOM
JMCHUIUIMHBI, KOTOpas HOCHT Cyry0O YacTHBI XapakTep M yMECTHa, CKopee, JUIs
MPO(HITBHBIX IIKOJ M KJIACCOB;

— BKJIKOYUTh B KypC MaTepHall, CBSA3aHHBIM C IOBCEIHEBHOM MXW3HBIO YEJIOBEKA, C
Oyaymelt mpodecCHoHaNbHON NESTENbHOCTRIO BBITYCKHHUKA, KOTOpas HE MMEET SIPKO
BBIPA)KCHHOMU CBSI3U C XUMHEM.

JINYHOCTHBIMM pe3yJIbTaTaMM U3yUeHUs NpeaMeTa « XUMHUS ABISIOTCS CIEeIYIOIINE YMEHUS:

- B LIEHHOCTHO-OPUEHTAIIMOHHOH cdepe — YyBCTBO FOPAOCTH 32 POCCUNCKYIO XMMHMYECKYIO HAYKY,
rYMaHU3M, OTHOLIEHHE K TPYAY, LIeJI€yCTPEMIEHHOCTb;

- B TPyIOBOH c(epe — rOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JasbHeiIell oOpa3oBaTenbHON U
npodeccuoHaNbHON TPaeKTOPUH;

- B IO3HaBaTeNbHON (KOTHUTHBHOM, WHTEJUIEKTyaJbHOH) chepe — yMEHHe YIpaBlATh CBOEH
MIO3HABATENBHOM JESTEIbHOCTBIO.

MeTanpeaMeTHbIMHU pe3yJIbTaTaMH OCBOCHUS BBIIIYCKHUKAMH OCHOBHOM IIKOJIBI IIPOrPaMMBI 110
XUMUU SIBIIFOTCS:

- HCIOJIb30BAHWE YMEHUNM U HAaBBIKOB PA3JMYHBIX BUIOB IIO3HABATEIILHOU JEATEIbHOCTH,
IMPUMEHEHUH  OCHOBHBIX  METO/JOB  MO3HAHHUA  (CHCTEMHO-MH(QOPMAIMOHHBIM  aHAJIN3,
MOJIETTMPOBAHUE) ISl U3YUEHHS PA3JIMYHBIX CTOPOH OKPY’KaIOIEH 1eHCTBUTEIBHOCTH;

- UCIOJIb30BaHUE OCHOBHBIX MHTEIUIEKTYaJbHBIX onepanuil: (GopMylnpoBaHUE TUIIOTE3, aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNne, CUCTEeMaTH3alMsl, BhISIBICHUE MPUYUHHO-CIIECTBEHHBIX CBS3EH,
ITIOMCK aHAJIOTOB;

- YMEHUE TeHepupoBaTh UJIEH U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE Ul UX PeaTH3aluu;

- YMEHHE OIpeAeNsATh LETN U 3aJaud JIeATeIbHOCTH, BbIOMpATh CpelCTBa pealu3alui Lelu U
IIPUMEHATH UX Ha IIPAKTHKE;

- UCIOJIb30BAaHUE PA3IUYHBIX UCTOYHUKOB JUISl TOMyYEHUSI XUMUYECKOW MH(POpMaAIUi, TOHUMAaHNe
3aBUCUMOCTH COJIepKaHusl U (HOPMBI IMpescTaBleHUs] MHQOPMAUK OT Iesie KOMMYHHMKAllMU U
ajzpecara.



IIpenMeTHble pe3yJbTaThl H3YyYCHHUS XHUMHU NPEIOCTABISECT YYCHHKY BO3MOXHOCTh Ha
CTYIIEHH cpeaHero (T0JIHOT0) 0011ero 0opa3oBaHus HAYYUTHCS

B no3naBarensHOU chepe:

- 1aBaTh ONPEJICIICHNUS N3YYECHHBIM ITOHATHIM;

- ONUCHIBATh JIEMOHCTPALIMOHHBIC U CAMOCTOSTEIILHO MPOBEACHHBIC SIKCIIEPUMEHTBI, HCIIOb3YS JUIS
3TOTO €CTECTBEHHBIN (PYCCKUHN, POAHOMN) SI3BIK U A3bIK XHMUH;

- ONMCBHIBATh U Pa3JIN4aTh U3yYCHHBIC KJIACCHI HEOPTAaHUYECKUX U OPTaHUYECKHX COCTUHCHHIA,
XMMHUYECKHE PEAKIHH;

- KJIACCU(HULUPOBATH H3Y4YCHHBIC OOBEKTHI U SBJICHUS;

- HaOII0IaTh IEMOHCTPHPYEMBIE U CAMOCTOSATEILHO IPOBOIUMBIE OTIBITHI, , XUMHUECKHE PEaKIHH,
MPOTEKAIOIIUE B IPUPOJIE U OBITY;

- ZIeTIaTh BBIBOJIBI M YMO3AKIIIOUEHUS U3 HAOIIOICHUH, N3y4eHHBIX XUMHUECKHX 3aKOHOMEPHOCTEH,
MPOTHO3UPOBATh CBOMNCTBA HEU3YYCHHBIX BEIICCTB 10 AHAJIOTUU CO CBOWCTBAMH M3Y4YCHHBIX;
-CTPYKTYpUPOBATh U3YYEHHBII MaTepHa;

- HHTEPIIPETUPOBATH XUMUYECKYI0 HH(POPMAIIHIO, TOJYYCHHYIO U3 IPYTUX UCTOYHHKOB;

- ONIUCBHIBATh CTPOSHHE aTOMOB 1-4-TO MepHOIOB C HCIOIB30BAHUEM JIEKTPOHHBIX KOH(PUTYpaLUii
aTOMOB;

- MOJICTIMPOBATh CTPOCHUE MPOCTEHIINX MOJICKYJI HEOPraHMYECKUX U OPTraHUYECKUX BEILICCTB,
KPHCTAJLIOB;

B 11eHHOCTHO-OpUEHTAIIMOHHOM cdepe

— aHAJIM3UPOBATH U OLICHUBATH MOCIICCTBUS I OKPYIKAIOIICH Cpe/ibl OBITOBOM 1
NPOM3BOACTBEHHOMN JEATEIHLHOCTH YEIIOBEKA, CBA3aHHOHN C epepabOTKO BEIIEeCTB.

B tpynoBoii chepe —

IPOBOANUTH XUMUYECKHUI SKCTIEPHUMEHT.

B cdepe dpusndeckoit KyabTyphl —

OKa3bIBaTh IEPBYIO MOMOIIb IIPH OTPABJICHUSX, 0KOTaX M APYrHX TPaBMax, CBA3aHHBIX C
BELIECTBAMU U J1a0OPaTOPHBIM 000PYIOBAaHUEM.

COLEPKAHUE U3YUYAEMOI'O KYPCA
11 KJIACC
Tema 1. Tlepromuueckuit 3akoH u ctpoeHneatoma (6 u)

OrtkpeiTue JI. M. MenneneeBsiM Ilepuoaguue ckoro 3akoHa. llepseie
MOMNBITKM KJIACCU(UKALIMU XUMHYECKHUX DJEMEHTOB. Ba)kHelIlne MOHSTUS XHMHU: aTOM,
OTHOCUTENIbHAsI aTOMHasi U MoJeKyJsipHas wmaccel. Otkpeitue J[. M. MenneneeBsim
INepuonnueckoro 3akona. [lepuonnueckuii 3akoH B popmynuposke . 1. Menneneena.

ITepuonunueckas cucrema /. U. Menneneesa. [lepuonnueckas cucrema /JI. W.
MenneneeBa Kkak rpaduyueckoe OTOOpakeHHEe MEePUOAUYECKOTO 3aKoHa. PasznuunHble
BapUaHThl TMEPUOJNYECKON cucTeMbl. lIlepuoasl U rpynnel. 3HaU€HUE TEPUOINUYECKOTO
3aKOHA ¥ IEPUOANYECKON CUCTEMBI.

MPOTOHBI U HEUTPOHBI. M30TOTBI. M130TOMBI BOOPO/1a. DIEKTPOHBI. DIEKTPOHHAsT 000JI0YKa.
DHepretudeckuii ypoBeHb. OpoOutanu: su p. d-Opourtanu. Pactipenenenue 31eKTPOHOB 110
SHEPreTUYEeCKUM YypOBHSIM M OpOUTaNIsiM. OJIEKTPOHHBIE KOH(MUIypalHHd aTOMOB
XUMHUYECKHUX DJIEMEHTOB. BajleHTHRIE BO3MOKHOCTH aTOMOB XUMHYECKUX DJIEMEHTOB.



Ileppoauueckuii 3akoH U cTpoeHue aromMa. COBpPEMEHHOE MNOHITHE XUMHYECKOTO
snemeHnTta. CoBpemeHHass (GOPMYJIHpPOBKAa  IMEPUOAUYESCKOTO  3akoHa. [IpwumnHa
MEPUOJUYHOCTH B H3MEHEHHUHM CBOWCTB XUMHUYECKHX 3JeMeHTOB. (OcobeHHOCTH
3aIllOJIHCHHUA SHCPICTUYICCKUX ypOBHCI‘/JI B J3JICKTPOHHBIX O6OHO‘~IKaX aTOMOB IICPCXOJIHBIX
3JICMEHTOB. DJICKTPOHHBIC CEMEHUCTBa BJIEMECHTOB: S-H p-3jieMeHThI; d- u f-351eMeHTHI.

Jemoncrpauuu. Paznuansie popmel Ilepuoanueckoii cucremsr /. 1. Menaeneesa.
Tema 2. Ctpoenne Bemecra (18 u)

KoBasnienTHast xumu4deckass CBsi3b. [lOHSITHEO KOBAJICHTHOU cBsi3u. OOmIasi SJICKTpOHHAS
napa. KpaTHOCTP KOBaJE€HTHOM CBSI3U.  DJIEKTpOOTpULATENbHOCTh. [lepekpriBanue
3JIEKTPOHHBIX OopOuTaell. G- U m-cBA3U. KoBaseHTHas MOJIIpHAsl U KOBAJICHTHAsI HEMOJISIpHAS
xuMHu4yeckue cBsizu. OOMEHHBI W JOHOPHO-AKLENTOPHBIN MEXaHU3Mbl OOpa30BaHUA
KOBAJICHTHOM CBsA3U. BemecTtBa MOJIEKYISPHOrO U HEMOJIEKYISPHOTO CTPOEHMS. 3aKOH
MOCTOSIHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOI'O CTPOECHMUSI.

Monnasa xumuueckas cBA3b. KarnmoHsl m aHuoHbl. MOHHas CBA3b U €€ CBOWCTBA.
HNonHas cBs3b Kak KpalHUN cilyyail KOBAJIEHTHOM MOJISIpHOU cBsA3U. DOpMylibHAs €QUHULA
BemiecTBa. OTHOCUTEIBHOCTD JIEJICHUSI XUMUYECKUX CBA3€U Ha TUIIBL.

MeTannuueckass Xxumuueckas cBA3b. OOmue ¢u3nUecKUe CBOWCTBA METAJIOB.
3aBUCHUMOCTD 3JIEKTPOIPOBOJHOCTU META/NIOB OT TemmepaTypbl. CriiaBbl. YepHble U LIBETHBIE
CILIaBBbI.

ArperatHble cocTOssHUS BemecTBa. l[a3pl. 3akoH ABoraapo sl rasos.
MossipHbiit 00beM ra3000pa3HbIX BemlecTB(IpHU H. y.). XKuakocTu.

Bonoponnasi ~ xmmudeckas — CBI3b.  BojopomHas  CBsi3b, KaK ~ OCOOBIM  Cllydai
MEXMOJIEKYJISIPHOTO B3auMoJielicTBUs. MexaHu3sM ee oOpa3oBaHHUsT U BJIHUSHHE Ha
CBOMCTBa BellecTB (Ha Ipumepe Boabl). VMcnonb3oBaHue BoJbl B ObITY M Ha IPOU3BOJICTBE.
BuyTpu-monexynspHas BOJOPOIHAS CBSA3b U €€ OMOJI0ru4ecKast pojib.

Tunel kpucTanauuyeckux pemeTok. Kpucrajummdge ckas pemerka. HMonHble,
METaNINYECKNUE, aTOMHBIE M MOJIEKYJISIDHBIE KPUCTAJNIMYECKHUE PEIISTKU. AJUIOTPOIMS.
AmMopdHbIe BellecTBa, UX OTJIMUYUTENILHBIE CBOMCTBA.

Yucteie BemecTBa cMecu. CMecH W XUMHUYECKME coOeJuHEeHus. ['omorenHeie u
reTeporeHHble cMecu. MaccoBasi 1 oObeMHasi JOJIM KOMIIOHEHTOB B cMecHu. MaccoBas
noJist mpuMmeceil. Pemenue 3agaB Ha MaccoByto noutto npumeceid. Kitaccudukarus BemiecTs
10 CTENIEHU UX YUCTOTHI.

Jucnepcuble  cuctembl. Ilonsitne nucnepcHoil cucremsl. JlucnepcHas (asza wu
nucnepcruoHHas cpena. Kiaccudukauus naucnepcHblx cucteMm. KosuiougHble IucnepcHble
CUCTEMBI. 30JI1 U Iey. 3Ha4€HUE AUCIIEPCHBIX CUCTEM B IIPUPOJIE U KU3HU YEIIOBEKA.
JdemoncTpauuu. Mojiesib KpUCTAUTMYECKON PEIIeTKU XJIopuaa HaTpust. O0pasiibl MUHEPAJIOB C
HOHHOW KpPUCTAUIMYECKOW  PEIIEeTKOW: KalbluTa, TrajuTa. MOoJenn KpUCTaIMYEeCKUX
pPEUIETOK «CyXOoro Jbaa» (Wiu uoja), anmasa, rpadura (uiau kBapia). Mojaenb MOJSIPHOTO
obbema razoB. Tpu arperaTHbIX COCTOSIHHUS BOJAbI. Jluctuismust Boasl. OOpa3ibl pa3inuHbIX
JUCIIEPCHBIX CUCTEM: 3MYJIbCUM, CYCIIEH3UH, a3po3oieil, renei n 3oneil. Koarymanus. Cunepesuc.
Dddext Tungans.

JlaGopatopuble onbiThl. 1. OmpeneneHue CBONCTB HEKOTOPBIX BEIIECTB HAa OCHOBE THIA
KpUCTaNIM4ecKoil pemtetku. 2. O3HaKOMIJIEHHE C KOJJIEKIIUEH MMOIMMEPOB, IIaCTMacc U BOJOKOH
u m3aenuit u3 Hux. 3. JKEcTkocTh Bonbl. YcTpaHeHHE KECTKOCTH BOAbL. 4. O3HAKOMIICHHME C
MUHEpAJIbHBIMU BoJlaMH. 5. O3HaKOMJICHHE C TUCIIEPCHBIMHU CUCTEMaMH.

IMpakTuueckoe 3ansaTue Ne 1. [Tonydenue u pacrozHaBaHue Ta30B.

Tema 3. Dnexrponutuyeckas muccormams (19 u)



PactBOpBI. PacTBOpBEI Kak TOMOI'€HHBIE CUCTEMBI, CO- CTOSIIME U3 YACTHUL] paCTBOPUTEIS,
pacTBOPEHHOI'0 BEIleCTBAa U MHPOAYKTOB WX B3auMOJeHCTBHUs. PacTBopeHme Kak (U3HKO-
XAMUYECKUM Tmpouecc. MaccoBast O0JisI PAaCTBOPEHHOrO BeIIEeCTBA. THIIBI PAacTBOPOB.
MousipHast KOHUEHTpaus BenecTsa. MuHepaibHble BOJIBI.

Teopus DIEKTPOJIUTUUYECCKOH JUCCOILHUAHUHU. OJIEKTPOIUTHI u
HERNEKTPOoJIUThl. CTeneHp 3JIEKTPOIUTHYEeCKON aucconmannu. CuiibHBIE W clia0ble
SJICKTPOJIUTHI. Y PABHEHUS SJICKTPOJIUTUYECKOM Auccoluanuu. MexaHu3M AUCCOLUALNH.
Crynenuaras nuccoumanysi. BonopoaHblil moka3areis.

Kucnorel B cBeTe TeOpHUHM DIIEKTPOJUTHYECKONW auccomuauuu. OOmme cBoicTBa
HEOPraHMYECKHUX M OPraHMYeCKUMX KHCJIOT. YCJOBUS TEUEHHUs peaKUuid MexIy
AJICKTPOJIMTAaMU J10 KOoHMA. Crnienuduveckue CBOMCTBA a30THOM, KOHIICHTPUPOBAHHOW CEpHOM
Y MYPaBbUHOM KHCJIOT.

OcHOBaHHMSI B CBET€ TEOPUHM DIIEKTPOJIUTHUYECKON MUCCOLMAIUU, UX KiIacCUpUKALUSI U
oOmue cBoiicTBa. AMHHBI, KaK OpraHudeckue ocHoBaHUs. CpaBHEHHE CBOICTB aMMHaKa,
MEeTHUJIaMUHAaW aHWUJIMHA.

Conu B CBETE TEOPUM BJIEKTPOJIUTUYECKON IUCCOLMAIMM, UX KilaccUpUKaluus U oduue
coiictBa. Comm kucible U OcHOBHble CoiM  OpraHM4eckux KucJIoT. Mbuia.
DJIEKTPOXUMHMYECKUN psAJl HAIpsDKEHUW  METajyIoB U €ro  HUCIOJIb30BaHUE  JUIS
XapaKTePUCTUKUBOCCTAHOBUTEIBbHBIX CBOMCTB METAJJIOB.

I'maponus. Ciyuau ruaposmsa comneit. Peakuus cpenst (pH)B pacTBopax ruipoau3yonmxcs
coJieil. ['maponmn3 opraHndecKux BEIIECTB, €r0 3HAUYCHHUE.

Jemoncrpanuun. lcrnbeiTaHne pacTBOPOB JJIEKTPOJIMTOB M HEDJIEKTPOJIMTOB HAa IIPEIMET
JYcCOMalnU. 3aBUCUMOCTD CTENEHU AJIEKTPOJIUTUUYECKON JUCCOLMALMU YKCYCHONW KHCIIOTBI
oT pasbanie HUsI pacTBopa. IIpuMepsl peakuuii HOHHOro oOMeHa, UAyLUX ¢ OoOpa30BaHUEM
0CaJIKa, rasa WJIM BOJAbl. XMMHYECKHE CBOWCTBA KHUCJIOT: B3aUMOJCHCTBHE C METAJLUIAMH,
OCHOBHBIMH M aM(pOTEpPHBIMU OKCHJIAMM, OCHOBAaHMSIMH (ILI€JIOYaMU U HEPacTBOPUMBIMHU B
BOJIE), coJIsIMU. B3anmoneiicTBue a30THOM KHCIIOTHI ¢ Meabpto. Paz0aBieHne cepHON KHUCIOTHI.
OOyriMBaHue KOHIIEHTPUPOBAHHOW CEpHOM KHCIOTOM caxapo3bl. XHUMHYECKHE CBOMCTBa
IIEJIOUEH: peaklus HEUTpAIU3alMM, B3aUMOJECUCTBHE C KHMCIOTHBIMM OKCHJIAMH, COJISIMH.
PaznoxeHne HEpacTBOPMMBIX B BOJE OCHOBAHMW INPHU HArpeBaHMM. XUMHMYECKHE CBOWCTBA
COJICH: B3aMMOJEHUCTBUE C METaJUIaMM, KACJIIOTaMH, LIEeJI04YaMH, C IPYTrUMHU COsIMU. | uaponus
kapOuna kanbiusa. M3ydenue pH pacTBOpoB TIHMIpOSM3YIOIIMXCS — cojeil:  kapOOHaToB
IIEJIOYHBIX METAJUIOB, XJIOPH/IA U alleTaTa aMMOHMUS.

JlaGopaTopHblie onbIThI. 6. O3HaKOMJIEHHE C KOJUIEKLIUEH KUCIOT.

7. TlonyyeHne W CBOWCTBA HEPACTBOPUMBIX OCHOBaHHH. 8. O3HAKOMJIEHHE C KOJUICKIIUEH
ocHOBaHUM. 9. O3HakOMJIEHHE C KOJUJIEKIMeHl MuHepanoB, coaepxammx comnu. 10.
HcnpiTaHne pacTBOpOB KUCIJIOT, OCHOBAaHUM M cojied mHaukatopamu. 11. Pasnuunble ciyuyau
ruApoausa cojei. 12. I'naponns XJIOpUI0B U AllETaTOB IIEJIOYHBIX METAJJIOB.

IlpakTnyeckas pabGora Ne 2. PemieHue OKCIEPUMEHTAJbHBIX 3aJad Ha MACHTU(UKALNIO
HEOPraHUYECKUX U OPraHUYECKUX COEIMHEHUH.

Tema 4. Xumnveckue peaxiun (21 1)

Knaccudpukanus XMMHUYECKHUX peaknuil. Peaknuu, uaymme 6e3 HM3MEHEHUs
coctaBa BemlecTB. Krnaccupukauuss Mo 4YHWCIy M COCTaBy pearupymrolydx BelIeCTB U
MPOAYKTOB peakuuH. Peaknuum pas3iokeHus, COEAMHEHHUs, 3aMelleHus ¢ oOMEeHa B
HEOPraHWYECKOM XUMMU. Peakiinu npucoeauHEeHNs, OTIIEIUIEHUS, 3aMELIEHUST U N30MEPHU3aLuu
B OpPraHMYeCKON XUMHUHU. Peakniny noammepusanuy Kak YacTHBIHN ciydyail peakliuid IpUCcOeANHEHUS.
TermoBoit  3h¢EeKT XUMHYECKHUX peaknuil. ODK30- W DHIOTCPMHUYECKHE PpPEaKIIHU.
TepMmoxumuueckue ypaBHEeHHUs. Pacuer konndecTBa TEIUIOTHI MO TEPMOXMMHUYECKHUM
YpaBHEHUSIM.



CkopocTh XHUMHUYECKHMX peakuuil. [loHATHE O CKO pPOCTH XHUMHYECKUX PEaAKIIUi,
AHAJIUTUYECKOE BBIpAKEHHE. 3aBUCUMOCTh CKOPOCTH pPEaKIMM OT KOHIIEHTpAalluH,
JIaBJICHUs, TEMIIEpaTypbl, HOPUPOAbl  PEarupyrolnux  BELIeCTB, I[UIOMIAAN  HUX
COIIPUKOCHOBEHHUS. 3aKOH JAEHUCTBYIOIIMNX Macc. Perenue 3a/1a4 Ha XUMUYECKYI0 KHHETHKY .
Karanuz. Karamuzatopsl. Karanu3. ['oMoreHHbldi W reTeporeHHbId Kartanui. I[Ipumepst
KaTAIUTUYECKUX MPOILIECCOB B IMPOMBIIUICHHOCTH, TEXHHUKE, ObITy. DEpPMEHTHl U HX
OTJIMYHSI OT HEOPraHUYECKUX KaTann3aTopoB. [IpuMeHeHune katainmu3aTtopoB U EpMEHTOB.
XuMuueckoe paBHoBecue. OOparuMble W HEOOpaTHUMBIE pEAKIHU. XUMHYECKOE
paBHOBecue U crnocoObl €ro CMEIIeHUsHAa MpuMepe nojydyeHus ammuaka. CHHTe3 aMMHaKka B
NnpoMbIluieHHOCTH. [loHsiTHE 00 ONTUMANBHBIX YCIOBHUSX MPOBEACHUS TEXHOJIOTHYECKOTO
npoiecca.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE IIPOIIECCHI.
OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIE  peakiuu. OKUCIUTEIb W BOCCTAaHOBUTEIb.

OxuciieHue u BOCCTaHOBJICHHE. CocraBieHue  ypaBHEHHUI OKHCJIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKILIMII METOIOM 3JIEKTPOHHOTO OanaHca.
Oobmue cCBOMCTBa MeTannaoB. XHMMHUYECKHME CBOWCTBA METAUIOB  Kak

BOoccTaHOBHUTENEH. B3aumopelcTBue MeTalNIOB € HEMeTalUlaMH, BOJOH, KHUCJIOTaMU U
pactBOopamu coseil. Meramnorepmusa. Koppo3uss MeTanJoB KaK OKHUCIUTEIbHO-
BOCCTAaHOBHUTEJBHBIN Tporiecc. CriocoObl 3alIUTH METAIIOB OT KOPPO3HH.

OOmmue cBoWCcTBa HEMETAUNIOB. XHWMHUYCECKHUE CBOWCTBA HEMETAJUIOB KaK OKHCIIHUTEIICH.
BzaumogeiicTBue ¢ MeTajuiaMH, BOAOPOJOM U JApyrumMu Hemeramiamu. CBolcTBa
HEMETAJUIOB KakKk BOCCTaHOBUTENEH. Bs3ammonaeincrBue ¢ IIPOCTBIMH M CIIOKHBIMU
BelleCTBaMHU-OKUCIUTEIIMH. OO111asi XapaKTepUCTUKA TaJIOT€HOB.

Onexktponui3. OOmme cnocoObl TMOIyYEeHUS METAUIOB U HEMETAJUIOB. JIEKTPOJIU3
pacTBOPOB U PACILIABOB AJIEKTPOJIUTOB HAIPUMEPE XJIOPHUIA HATPUSL. DICKTPOITUTHIECKOE
noJiydeHue amoMuHusA. [lpakTudyeckoe 3Ha4YeHHE OJIEKTPoJin3a. [ ajbBaHOIUIACTUKA H
TraJIbBAHOCTCT USI.

3akiroyeHue. llepcnekTuBbl pa3BUTHS XUMHUYECKON HAYKM W XMMHUUYECKOI'O NIPOU3BOJICTBA.
Xumus u npobiieMa oXpaHbl OKpY Karolleil cpeibl.

JleMoHCcTpanuu. OK30TEPMUYECKHE W DHIOTEPMUYECKHE XUMHUYECKHE pEaKIuu. TeroBbie
SIBJICHUSI TP PACTBOPEHUM CEPHOM KUCIOTHI U AaMMHAYHOM CeIUTpPhI. 3aBUCUMOCTb CKOPOCTH
p€akuuu OT MpPUPOJblI BEUICCTB HA IMPUMEPC B33HMOIL€I>1CTBH$[ PaCTBOPOB PA3JIUYHBIX KHCIIOT
OJIMHAKOBOW KOHIICHTPAILIMU C OJMHAKOBBIMH KyCOUKaMH (TpaHyjaMH) IIMHKA U OJMHAKOBBIX
KYyCOUKOB pa3HbIX METayUIoB (MarHus, ILIMHKa, >ejie3a) C pacTBOPOM COJITHOM KHUCIIOTHI.
B3anmoneiicTBue pacTBOpPOB CEPHOM KHMCIIOTHI C pACTBOPAMH THOCYJIb(haTa HATPUsS Pa3IMYHON
KOHIICHTPAIIMHU U TeMIepaTypbl. MOJIeb KUIISIIETo ciosi. Pa3nokeHne nepokcuia BoIopoa ¢
MoMOIIbI0 Heopranuueckux ka- Ttanu3atopoB (FeCly, KI) u mnpupoaHsix 00BEKTOB,
colepkamuMx Kara- Ja3y (celpoe wmsco, kKaprtodens). Ilpocreiimne OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIE PEaKIMU: B3aUMOJICHCTBUE IIMHKA C COJISTHOM KHCJIO- TOH M jKeyes3a ¢
cynbpatrom Meau (II). Moaens snekTponuszepa. Mopaenb SJIEKTPOIU3HON BaHHBI TSI
IOJIYUYCHHA A TFOMUHUA.

JlaGopaTopusble onbIThl. 13. [TomyyeHne kuciopoaa pa3iokeHUEM NEPOKCHUIA BOJOPO/IAa C TOMOIIBIO
JMOKCHIa MapraHila U KaTanasbl ceiporo kaprodens. 14. Peakuus 3amenieHus MEIU KEIe30M B
pactBope cyibdara meau (I1). 15. [TonydyeHue Bomopoaa B3aMMOACHCTBUEM KHCIOTHI C ITHHKOM.
16. O3HakoMiieHHE C KOJUIeKIMed MeTawioB. 17. O3HaKOMIIEHHE C KOJUIEKIIUEH HEMETAIIOB.

HpaKTI/I‘leCKaH paﬁoTa Ne 3 «['eHermueckas CBS3b MCKIY pasiiMYHbIMU KJIACCaAMH HCOPTaHUYCCKUX U
OpraHN4YCCKUX BCUICCTB) .



IINTAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUSD»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Y4eHuK Ha 02a30BOM YPOBHE HAYUYHMTCS:
— IHOHUMAThb XUMHNYCCKYIO KAPpTUHY MHPaA KaK COCTaBHYIO 4YaCTb I.[CJ'IOCTHOI71 Haquoﬁ KapTUHbI
MUDA;

— pacKpbIBaTh POJIb XUMHUH U XUMHYECKOTO IIPOM3BOICTBA KaK IPOU3BOJUTEIILHOM CHIIBI
COBPEMEHHOT0 00IIIEeCTBA;

— (opMyIHPOBATH 3HAYEHUE XUMHH U €€ JOCTIKEHH 111 TOBCEHEBHOM KHU3HH YeJIOBEKa; —
YCTAaHABJINBATh B3aMMOCBA3b MEKIY XUMHUEU U JPYTUMHU €CTECTBEHHBIMU HAYKAMU;

— (OopMyIMPOBATH OCHOBHBIE ITOJIOKEHUS TEOPUU XUMHUECKOTO CTPOCHUS OPraHUYECKUX
coequHeHnit A. M. ByTiepoBa v WJUTIOCTpUPOBATH UX IPUMEPAMU U3 OPraHUYECKOM U
HEOPraHUYECKON XUMUU;

— apryMEHTHPOBaTh YHUBEPCAIBHBIM XapaKTep XUMUYECKUX ITOHATHH, 3aKOHOB U TEOPUH IS
OpraHUYEeCKON U HEOPraHU4YECKON XUMUH;

— ¢opmynuposats [lepuoanueckuit 3axon . 1. MenaeneeBa u 3akOHOMEPHOCTH U3MEHEHUH B
CTPOCHHH U CBOMCTBaX XMMHUYECKUX JIEMEHTOB U OOPa30BAaHHBIX MU BEUIECTB HA OCHOBE
[Teproanaeckoii cucTeMsl Kak rpaduueckoro orodpaxkenus [leproaudeckoro 3akoHa;

— XapaKTEepU30BaTh S- U P-AJIEMEHTHI, a TAKKE KEJIE30 M0 UX MOJ0KEHUIO B [lepnoanueckoi
cucteme /1. 1. MeHnaeneeBa;

— KJIacCU(UIIUPOBATH BUbI XUMHUECKOMN CBSI3U U THIIBI KPUCTAJUIMYECKUX PEHIETOK, OOBSICHATH
MEXaHU3MBbI UX 00pa30BaHMS U JIOKA3BIBATh €AMHYIO MPUPOTY XUMHUYECKUX CBSI3eH (KOBaJICHTHOM,
MOHHOM, METAJUIMYECKOM, BOAOPOTHOM);

— OOBSICHATH IPUYUHBI MHOTOOOpAa3Msl BELECTB, UCIIONIb3Ys SIBICHUS U30MEPUH, TOMOJIOTHH,
AJUIOTPOIIHH;

— KJ'[aCCI/I(l)I/IHI/IpOBaTI) XUMHYCCKUEC pCaKIINH B HeopFaHquCKOﬁ n OpFaHHIIGCKOﬁ XUMHUHU 110
pa3IUYHBIM OCHOBAHUAM U YCTaHABIUBATh CHEIM(PUKY TUIIOB peakiuil oT o01iero yepes
0COOEHHOE K €IMHUYHOMY;

— XapaKTepU30BaTh TUIPOIU3 KaK CIICU(PUIHBIA OOMEHHBIN MPOIIECC U PACKPHIBATH €r0 POJIb B
YKABOU U HEXKUBOU MPUPOLE;

— XAapaKTCPHU30BATh IJICKTPOJIN3 KaK CHCI.IH(I)H‘-IHLIﬁ OKHUCIIMTEIIbHO-BOCCTAHOBUTEIIbHBIN mnmponecc
" €r0 MPAaKTUYCCKOC 3HAYCHUC,

— XapaKTCPHU30BaATb KOPPO3HUIO METAJIJIOB KaK OKHUCIIMTEIIbHO-BOCCTAHOBUTEIIbHBIM mnmponecc u
npeajiaratb CIIOCOOBI 3alllUTHI OT HEC,

— KJ'IaCCI/ICbI/IHI/IpOBaTI) HEOPTaHNYCCKUEC U OPTraHNYCCKUE BCIICCTBA,

— XapaKTEpPHU30BaTh O6HH/IG XHMHYECKHE CBOMCTBA BaYKHEHUIITNX KJIACCOB HCOPTaHNYCCKUX U
OpraHU4YCCKUX COCI[I/IHCHI/Iﬁ B IIJIaHEC OT O6H_ICFO qepe3 0COOEHHOE K CANHUYIHOMY,



— HCIIOJIb30BaTh 3HAKOBYIO CUCTEMY XHMHUYECKOTO S3bIKa JJII OTOOPaXEHHsSI COCTaBa (XUMHYECKHE
(hopMyJIbI) U CBOMCTB (XUMHUYECKUE YPABHEHUS) BEIIECTB;

— WCIIOJIb30BAaTh MIPAaBUJIa U HOPMBI MEXKTYHAPOTHONH HOMEHKIIATYPHI JJIs1 HA3BaHU BEIIECTB 110
dbopmynam u, Ha000POT, JIJIsl COCTABIICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (DOPMYIT COCTUHEHU
10 UX Ha3BaHUSM;

— 3HATb TPUBHUAJIBHBIC HA3BAHUA Ba)KHEHIIIUX B OLITOBOM OTHOIIIEHUH HCOPTaHUYCCKUX U
OpPraHN4Y€CKUX BEIICCTB,

— XapaKTepU30BaTh CBOMCTBA, IIOJyYEHUE U IPUMEHEHUE BAKHEHIINX MPEACTABUTEICH KIIaCCOB
OpPraHMYECKUX COECAVHEHUH (aJIKaHOB, AJIKEHOB, AJIKUHOB, AJIKaJUEHOB, ApOMATUYECKUX
YIJ1€BOAOPOAOB, CIUPTOB, (PEHOJIOB, AJIbAETUIOB, IPEAEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX
KHCJIOT, CII0HBIX 3()MPOB U KUPOB, YIICBOJOB, aMHHOB, aMUHOKHCJIOT);

— YCTaHaBIIMBATh 3aBHCUMOCTh JKOHOMHKH CTPaHBI OT JOOBIUH, TPAHCIIOPTHPOBKH U NIEPEPaOOTKU
YTJIEBOIOPOIHOTO ChIPbs (HE(TH U IPUPOAHOTO rasa);

— OKCIICPUMCHTAJIbHO ITIOATBCPIKAATh COCTAB U CBOMCTBA Ba)KHEHIIINX HpeHCTaBHTeHeﬁ HN3YUCHHBIX
KJIaCCOB HCOPIraHMYCCKHUX U OPTaHUYCCKUX BCIICCTB C CO6JIIOI[€HI/ICM [MpaBUJI TCXHUKHA
0e30macHOCTH JI pa60TbI C XUMHUYCCKHUMHU BCIICCTBAMHU U na6opaToprlM O60py,Z[OBaHI/IeM;

— XapaKTCPU30BaTb CKOPOCTb XUMHUYECKOU pe€aKuuu U €€ 3aBUCUMOCTD OT pa3JIMYHbIX (I)aKTOpOB;
— XapaKTCPHU30BaTb XUMHUUYCCKOC PABHOBCCHUEC U €T0 CMCIICHUC B 3aBUCUMOCTHU OT Pa3JIMYHBIX

(hakTOpOB;

— IPOMU3BOJIUTH PacUeThl 10 XUMUUECKUM (OpMYJIaM U YpaBHEHHUSIM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOILLIEHUN MEXIY YYACTHUKAMU XUMUYECKUX PEAKLUI;

— coOJIr01aTh MTPaBUJIa SKOJIOTHYECKOH 0€30IaCHOCTH BO B3aUMOOTHOIIEHUSX C OKPYXKAIOLIEH
cpeznoi nmpu oOpalleH!uH ¢ XUMUYECKUMH BEILIECTBAMU, MaTEpUaIaMt M MTPOLIECCaMHU.

Y4yeHuk Ha 0a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYHThCH:

— HUCII0JIB30BATh METOAbI HAYYHOTI'O ITO3HAHUS IIPH BBIIIOJIHCHUHW ITPOCKTOB U yqe6H0-
HCCIIENOBATEIbCKUX 3a1ad XUMHUUECKOI TeMa THKH,

— IPOTHO3UPOBATH CTPOCHUC U CBOMCTBA HE3HAKOMBIX HCOPTraHNYCCKUX U OPTraHNYCCKUX BCIUICCTB
Ha OCHOBC aHAJIOTHUH,

— MPOTHO3UPOBATH TEUEHNE XMMUYECKHUX IIPOLIECCOB B 3aBUCHMOCTH OT YCJIOBHI X MPOTEKAHUS U
MpeJiaraTh CIoCcoObl YITPaBIEHUS STUMH TTPOIIECCAMH;

— YCTaHaBJIMBAaTh B3aMMOCBS3H XUMUH C NIPEAMETAMU TYMaHUTAPHOTO LIUKJIA (SI3BIKOM,
JUTEPaTypOil, MUPOBOM XY/10KECTBEHHON KYJIbTYpOil);

— pacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B OyAyIIel MpakTUYECKOU e TeIbHOCTH;

— pacKpbIBaTh POJIb XUMUYECKUX 3HaHUN B ((OPMUPOBAHUN UHAMBUAYAIbHON 00pa3oBaTeabHON
TPacKTOPUH;



— TPOTHO3UPOBATH CIIOCOOHOCTh HEOPTAHWYECKUX M OPTaHUYECKHUX BEIIECTB MPOSBIISTH
OKHUCJIUTEIHHBIC U/WJIM BOCCTAHOBUTEIBHBIC CBOMCTBA C yYETOM CTETICHEH OKUCIICHHS SJIEMEHTOB,
o0pa3yromux ux;

— apPryMmEeHTHPOBATE €JUHCTBO MHPa BEIICCTB YCTAHOBIICHUEM TCHETUYECKOM CBA3H MCKIY
HCOPraHNYCCKUMHU U OPTaHUYCCKUMHU BCUICCTBAMMU,

— BJIaJCTh XUMHWYCCKHUM SA3BIKOM JIJIA O6OFaH_IeHI/I$I CJIOBAPHOTI'O 3aI1aca U pa3sBUTUA pCUU, —
XapaKTEpU30BaTh CTAHOBJIICHUC Haquoﬁ TEOPHUHU HA IPUMEPE OTKPBITUIA HepI/IOI[I/ILIeCKOFO 3dKOHa U
TCOPHUU XUMUUCCKOTO CTPOCHUSA OPraHUYCCKUX BCUICCTB;

— KPUTUYECKH OTHOCHTHCS K TICEBJOHAYYHON XUMHUYECKOH HH(OpMAIINH, TTOITy4aeMON U3 Pa3HbIX
HUCTOYHHUKOB;

— MOHHUMATh I100aIbLHbIE HpO6HCMBI, CTOAIINEC TIEPEC YCTTOBEYCCTBOM (BKOHOFI/I‘ICCKI/IG,
OHCPIrCTUYCCKUC, CLIpI)eBI)IG), " nOpcjiaratb MyTu UX pClICHUs, B TOM YUCJIC U C IOMOIIbIO XUMHUH.



TeMaTnuyeckoe NIIAHKPOBaHUE

No [ Tema KommuectBo [IpakTrueckas
4acoB 110
porpaMme KouTposbhble | gacts Jlaboparopu
aBTOpa paboThI BI€ OTIBITHI
1 6
[leproanyueckuii 3aK0H U
CTpOoeHHE aTomMa
2
CtpoeHue aToma 18 1 1 5
3
DIIEKTPOTUTHYECKAS 19 1 1 7
ucconuanus
4
XUMHYecKue peakiuu 21 1 1 S)
PesepBHOE Bpems 4
NToro 68 3 3 17




KaHeHI[apHO-TeMaTI/I'leCKOC IVIAHUPOBAaHUE 110 XUMHUH

11,12

MeTtannsl 1 cruiaBel. MeTajuinuecKast XuMHu4de- cKas CBI3b

Ne m\im Ha3Banue pa3nesna, TeMbl K-Bo yacoB /laTa niian. Jdara ¢pakr.
TEMA 1. TEPHOJAWYECKHI 3AKOH 1 CTPOEHHE ATOMA (6 yaco)
1 OTKpbITHE 1
/1. 1. MenneneeBbiM [leproanyue ckoro 3akona
2 ITepnonnueckas cucrema/l. 1. Menneneea 1
3,4 Ctpoenue atoma 2
5,6 [lepuonnueckuii3akoH U CTpOe- HUE aTOMa 2
TEMA 2. CTPOEHME BEIHIECTBA (18 uacoB)
7,8 KoBanenTHasg xuMuueckas CBsI3b 2
9,10 HMoHHAas XUMHYECKas CBA3b 2




13,14

Al"peFaTHI)IC COCTOsIHHA BCIICCTBA. BOI[OpO,I[HaH CBsA3b

15,16 Tunel KPUCTAIIMYECKUX PELLIETOK
17 YucTtele BelecTBa U CMeCcUu 1
18,19 Pemenue 3anau 2
JlucriepcHble CUCTEMBI 2
20,21
22 IIpakTuueckaspabora Ne 1 1
23 IToBTOpenue u o6oOueHne TeM: «CTpoeHue aToMar» 1
n «CTpoeHue BeecTBay, MOAroTOBKa K KOHTPOJILHOW padboTe
Kontponbhnas pabora Ne 1 no temam: «Ctpoenue aroma» u «CTpoeHue 1
24 BEIIIECTBA»
TEMA 3. JJEKTPOJTUTUYECKASA AUCCOLUALUA (19 gyacos)
25,26 PacTBOpBI 2




27,28

Pemenue 3agau

29,30 DJIEKTPOIUTHI UHERJIEKTPOIUTHI

31,32 KucnoTsl B CBETE TECOPUH DIICKTPOTIUTHUECKOMN THC-COIHAIINN
OcCHOBaHMSI B CBETE TCOPHUH DIJICKTPOJIUTHYE- CKOW JTUCCOITHAIINN

33,34

CoJii B CBETE TS OPHUH DJICKTPOJIM THYCCKOM JTUCCOITHAIINT

35,36

37,38 I'maponus

39 [Mpaktuueckas padora Ne 2. PenieHue sKCnepuMEHTAIBLHBIX 3a7ad
Ha UICHTU(PUKAITNIO HEOPTAHUIESCKUX HOPTAaHUYECKUX COCTUHEHUMN

40,41 [ToBTOpenue u 00600MIeHNE TEMBI: «Teopust SMEKTPO-TUTUIECKON

JUcCcolranurmny, moAroToBKa K KOHT- pOJ'IBHOfI pa60Te




Pemenue 3agau

42
43 KoHntposbhas padota Ne 2 11o Teme «IIEKTPOIUTH-YECKash TUCCOIHUAITNS
TEMA 4. XUMWYECKHE PEAKIINH (21 uac)
44,45 Knaccndukanuss XUuMUIECKUX peaKiiui
46,47 CKOpOCTh XMMHYECKOU peaKInuu
48 Pewmenue 3anau
49 Karamuz
50,51 OO6paTUMOCTh XUMHUYECKHUX peakInii. XMMHYECKOE paBHOBECHE
52 OxucnuTeIbHO- BOCCTaHOBUTENBbHBIE peakinu (OBP)
53,54 DNEeKTpOoIn3
55,56 OO1Hne cBOMCTBAMETAIIOB
Koppo3us meTannos
57
58,59 OO6mie cBoiicTBa HEMETAJUIOB




60

I'enetnueckas CBA3b MCXKAY KiIacCaMH HEOPTaHWMYCCKUX M OPraHM4YCCKHUX
BCIICCTB

61 [IpakTrueckaspabora Ne 3
62 I[loBroperne u o0000mEeHHEe TeMbl «XUMHUYCCKHE PEaKIIHUH»,
MOATOTOBKA K KOHTPOJIFHOM paboTe
KonTponbaas padota Ne 3 mo Teme «XuMHUECKAs PEAKITUS
63
HToroBsrit ypok — KoH(pepeH1us «Poiab XUMHUH B MOSH )KU3HI
64

Pe3seps 4 yacos

Kontpoabubix padot — 3

IIpakTnuyeckux pador — 3
JlabopaTopHbIX onbITOB— 17




Y4yeOHO-MeTOANYECKOE O0ecTIieueHre 00pa30BaTEIBLHOIO Mpolecca
JlutepaTypa, UCnojib3yeMasi yYuTeJIeM:
- OCHOBHasA Tumepamypa

1. Tabpuensa O.C. Ilporpamma kypca xumuu s 10-11 kmaccoB 001meoOpa3oBaTeIbHBIX
yupexaenuil. — M.: JIpoda, 2015.

2. I'abpuensn O.C. Xumus: 11 kmacc: yueonuk / O. C. I'abpuensn.- 5-¢ uza., crepeorun. — M.:
Hpoda, 2018. — 223, [1] c. : ni

3. Xumusa: 11 xmacc. KontponpHbie W mpoBepouHble paboTel K yueOHuKY O.C. ['abpuensna
«Xumus. ba3zoBsiit ypoBenb. 11 kimacey»: ydeOHoe mocobue / M.A. AxmeroB. — M. : Ipoda 2015. -
220, [4] c. .

Jluteparypa, pekoMeHnayeMas J1Jisl y4aluxcs.
- OCHOBHaAs TUMepamypa

2. T'abpuensn O.C. Xumus: 11 kmacc: yueonuk / O. C. I'abpuensH.- 5-¢ u3z., crepeorun. — M.:
Hpoda, 2018. — 223, [1] c. : nm.

HuTepHET — pecypcehl:

www.him.1september.ru

www.km.ru/educftion

www.alhimik.ru



http://www.him.1september.ru/
http://www.km.ru/educftion
http://www.alhimik.ru/

