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IHHOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma yuyebHoro kypca mo xumuu anas 11 krmacca paspaboraHa 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 s 10-11 xmaccoB oOmeoOpa3oBarenbHbix  yupexaenuid M: JIpoda,2013r).
®denepanpHoro nepeunst yaeoOHukoB (IIpukaz Ne 632 ot 22.11.2019 MunHHCTEpCTBa MPOCBEIICHUS
Poccuiickoit @enepanun);

- [lonoxxenus o paboueit mporpamme MbOY «Xapammobupckas COILy;
- Yue6noro mana MbOVY «Xapammb6upckas COLL» na 2024-2025 y4eOHbIi TO;
- I'omoBoro kanennapuoro rpadpuka MbBOY «Xapammubupckas COI» na 2024-2025 y4eOHbIH TO/I.

MecTo yuyeOHOro mpeamMera B yueOHOM IuiaHe. XWMHS BXOIUT B MPEIMETHYIO 00JIaCTh
«ecrecTBeHHOHayuHas». IIporpamma paccumtana Ha 68 uvaca (2 uyaca B Henemo). Mcxons us
ronoBoro kaieHaapHoro rpadpuka MbOY «Xpammbupckas COIL » na 2024-2025 y4ueOHBINH TO
paccunTtan Ha 34 y4eOHBIX HEJElb, CIE0BATENFHO, TOJJOBOM KOJINYECTBO YacOB OY/IET COCTaBIATh
68 4acos.

OnHOM M3 BaKHEHIIUX 3a/a4 OOyYEHUsSI B CPEIHEH IIKOJIE SBISICTCS TOJArOTOBKA
o0yJaromuxcsi K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KM3HEHHOTO U MPO(ECCHOHATBHOTO
nytu. O0yyaronyecs TOJKHBI HAYUYUTHCS CAMOCTOSITENIBHO CTAaBUTh LIETTH U ONPENesITh MyTH UX
JOCTHKECHMSI, UCIIOJIL30BaTh PUOOPETECHHBIN B IIKOJIC OMBIT JACSITCILHOCTH B PEaTbHON KU3HH,
3a paMKaMu y4eOHOTo mporiecca.

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

— (dopMHUpPOBaHUE IEIOCTHOTO MPEICTABICHHS O MUPE, OCHOBAHHOTO Ha IPHOOPETECHHBIX
3HAHUAX, YMEHUSIX U CIIOCO0axX AEsITeNbHOCTH;

- ano6peTeHHe OIIbITa pa3H006pa3H0171 ACATCIIBHOCTH, OIIbITA ITO3HAHUA U CaMOIIO3HAHU A,

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

Bonbioil BKkiaa B JOCTHKEHHUE ITUX LEJIeH cpelHero o0Iiero 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'YMAaHUCTHYECKHX OTHOIIEHUH W DKOJOTHYECKU
11e7Ieco00pa3zHOTo MOBEACHUS, B OBITY M TPYAOBOU JEATEILHOCTH;

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

e (popMupoBaHUE YMEHUI 0€30TIaCHOTO OOpAIICHHS C BEIIECTBAMHU, UCIIOJIb3yeMbIMHU B
TOBCETHEBHOM KU3HH.



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

Hesm u3yyenust xumuu B 11 Kiacce:

— ¢opMupoBaHue y 00y4aroIUXcsi YMEHUSI BUACTh U MIOHUMATh LIEHHOCTh 00pa30oBaHus,
3HAYUMOCTb XMMHYECKOT0 3HaHUS AJIs KaXKIOro YelloBeKa, He3aBUCUMO OT €To
npodeccHoHaABbHOM e TEIbHOCTH;

— ¢opMupoBaHue y 00y4aromMXCcsl YMEHUH pa3inyarh (PakThl U OLEHKU, CPABHUBATD
OLICHOYHBIE BBIBOJIbI, BUETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPUEB C
OTIpeICTICHHOM CUCTEMOM IIEHHOCTEH, (OPMYTUPOBATH M OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

— ¢opMUpOBaHHE Y OOYYAIOIIMXCS METOCTHOTO MPEICTABICHUS O MHUPE U POJIM XUMHUHU B
CO3/IaHUU COBPEMECHHOW €CTECTBCHHOHAYYHOW KapTHHBI MHPA; yMEHUS OOBICHSITH
OOBEKTHI M TPOLECCHl OKPYXKAIOUIeH AeWCTBUTEIHHOCTH — MPUPOAHOMN, COLIUAIBHOM,
KYJIbTYPHOM, TEXHUUYECKOU CPEIbl, — UCIIOIb3YS ISl 3TOI0 XUMUYECKUE 3HAHUS,

- MpUoOpeTeHne OO0YYaIOIMMHUCS OIbITa PAa3HOOOPAa3HOM MEATETLHOCTH, OMNbITa IMO3HAHUS M
CaMOIIO3HAHUS; KITIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHTHOCTEH ), UMEIOLINX YHUBEPCAIBLHOE
3HAQUYEHHE ISl PA3JIMYHBIX BHUJIOB JCSITEIBHOCTH — HABBIKOB pEIICHUS NPOOJeM, MPUHATUS
pelleHui, MoucKa, aHaiu3a U 00paboTKku MH(OpPMALMKU, KOMMYHHUKATUBHBIX HAaBBHIKOB, HABBIKOB
W3MEPEHHI, HAaBBIKOB COTPYIHUYECTBA, HABBIKOB O€30MACHOr0 OOpalieHus C BEIIeCTBAaMU B
TMOBCETHEBHOM KU3HH.

3agaumn y4yeOHOro Kypca:

(dbopMUpOBAaTh TPEJICTABICHUS O XHUMHUYECKON COCTABISAIONIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHPa; YMEHUS OOBSACHATH OOBEKTHI U TIPOIECCH OKPYKAIOIIEH NeHCTBUTENFHOCTH, UCTIONB3YS IS
3TOT0 XUMHUYECKHUE 3HAHUS; [

pa3BHUBaTh MO3HABATENbHbIE UHTEPECHI, HHTEIUIEKTYAIbHbIE U TBOPUYECKHE CIIOCOOHOCTH ydalIuXcs
B MpoIlecce U3yUeHUss MU XUMUYECKON HAYyKH U €€ BKIIaJa B COBPEMEHHBIN HAayuYHO-TEXHUYECKHIA
mporpecc;

pa3BuBaTh yYMEHHUS pabOTaTh C BEIIECTBAMHU, BBITIONHATH HECIOXHBIE XHUMHUYECKHE OIBITHI,
coOMIoaTh TMpaBWiIa TEXHUKH OE30MaCHOCTH, TPaMOTHO MPHUMEHSTh XUMHUYECKHE 3HAHUS B
OOLIEHUH ¢ IPUPOJIONL;

PacKpbIBaTh POJIb XUMHUU B PEUICHUH IT00ABHBIX TPOOJIEM YeTIOBEUECTBa;

pa3BUBaTh JHMYHOCTH OOy4arommxcs, (GOpMUPOBATh Y HUX TyMaHHUCTUYECKHX OTHOIIECHUH U
OKOJIOTMUECKH  IeeCO00pa3HOro TMOBeACHWs B OBITY W B TPYJOBOW  JESITEIbHOCTH.



Ilnanupyemblie pe3yiabTarbl (JIMYHOCTHBIE, NpeaMeTHbIEe, MeTalpeIMeTHbIe Pe3yJbTAThI
OCBOEHUs Y4eOHOI0 Npeamera)

[leHHOCTHBIE OPHUEHTUPBI Kypca XMMHU B OCHOBHOM IIKOJIE OMNPENEISIIOTCA  crenudukoi
XUMHUHM Kak Haykd. [TOHSTHE «IICHHOCTH» BKIIIOYAET E€IUHCTBO OOBEKTHBHOTO (CaM OOBEKT) U
CyOBEKTHBHOTO (OTHOIIICHHE CyOBEeKTa K 0OBEKTY), IOATOMY B KaUECTBE [IEHHOCTHBIX OPHUEHTHPOB
XUMHYECKOTO 00pa3oBaHUsS BBICTYMAIOT OOBEKTHI, U3y4aeMble B Kypce XHMHH, K KOTOPOMY Y
oOyvaroruxcsi GopMupyercs IEHHOCTHOE OTHomeHue. [Ipw 3TOM Bemymiyro pojib HUIparoT
MO3HABATEJIbHBIE IIEHHOCTH, TaK KakK JaHHBIM Y4eOHBIA IpeIMET BXOAWT B TPYIIy MPEIMETOB
MO3HABATEJILHOTO 1IUKJIA, TJIaBHAS 11€JIb KOTOPHIX 3aKII0YAETCS B U3YUYCHUU TTPUPOIBI.

OcHOBY T1O3HABaTENbHBIX I[IEHHOCTEM COCTaBIIAIOT HAy4HbIE 3HAHUS, HAyYHbIE METOMbI
MO3HAHMS, a IIEHHOCTHBIC OpUEHTaluH, (HOPMHUpPYEMbIE Y OOYYAIOIIMXCS B MPOIECCe H3YUYCHHS
XUMHH, TPOSABISIOTCS:

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

— B IIEHHOCTH XMMHUYECKUX METO/IOB UCCIICAOBAHUS )KUBOW U HEKUBOMW MIPUPOJIbL;

— B IIOHMMAaHUHU CJIOKHOCTU U TPOTUBOPEYMBOCTH CAMOTO Mpoliecca MO3HAHUS KaK U3BEYHOTO
CTPEMJICHHS K UCTHHE.

B kauectBe OOBEKTOB ILIEHHOCTEW Tpylna M ObITa BBICTYHNAIOT TBOpYECKas CO3UJaTeNbHas
NeSTeIbHOCTD, 3/I0POBBI 00pa3 KU3HMU, a IIECHHOCTHBIC OPHUEHTAIIUU COJACPKAHUA Kypca XUMHH
MOTYT paccMaTpUBaThCs Kak (JOPMUPOBAHUE:

- YBQXUTEJIBLHOIO OTHOLLICHHS K CO3UIATEIbHOM, TBOPUYECKOU IESITEIBHOCTH;

- IOHUMaHM HEOOXOIMMOCTH 3JI0POBOI'0 00pa3a KU3HU;

— MOTpeOHOCTU B 0€3yCITOBHOM BBHITIOJIHEHUH MPABHII 0€3011aCHOTO UCTIOIb30BaHUS BEIIECTB B
IMOBCEAHEBHOM KU3HU;

— CO3HATENIbHOTO BhIOOpa OyayIiei npodeccuoHanbHON AESITETbHOCTH.

— OnsIT 3MOUMOHAIBHO-IEHHOCTHBIX OTHOILIEHUW, KOTOPBIE Y4allluecsd MOJIy4dalT IMpH
M3YYEHUU Kypca XMMHHM B OCHOBHOM MIKOJIe, CIIOCOOCTBYET BBICTPAWBAHUIO UMH CBOEU
JKU3HEHHOM ITO3UIIUH.

XuMmus 1mo3BoJsieT GOpMUPOBATH MOTPEOHOCTh YENOBEKAa B KPAacOTe M JAEITEILHOCTH MO 3aKOHAM
KpacoTbl, TO €CTh 3CTETUYECKHUE [IEHHOCTH.
Kypc xumum oOnamaeT BO3MOXXHOCTSAMHU A (OPMHpPOBAHUS KOMMYHUKATHBHBIX II€HHOCTEH,
OCHOBY KOTOPBIX COCTaBIIIOT MpoIlecC OOIIEHHUs, TpaMOTHAsl pedb, a IEHHOCTHBIE OPUEHTAIUU
HAIPABJIECHBI HA BOCIIUTAHUE Y YUYaAILUXCS:

— MPaBWIBHOIO UCIOJIb30BaHUSA XUMUYECKOW TEPMHUHOJIOTUN U CUMBOJIUKH;

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

— CIMOCOOHOCTU OTKPBITO BBIPAXKATh U apT'YMEHTUPOBAHO OTCTaUBATh CBOIO TOUKY 3PEHHSI.

OcoOenHocT conep:kaHusi o0y4eHUs] XMMHUM B cpefHeil (mosiHO#) miKosie 0OyCIOBJIEHbI
cnienn (UKo XMMHUN KaK HayKU U MOCTaBJIEHHBIMHU LEeIIMU. OCHOBHBIMH MPOOJIEMaMU XUMHUH
SIBIISTIOTCSl M3y9YCHHE COCTaBa M CTPOCHHS BEIIECTB, 3aBUCHMOCTH WX CBOMCTB OT CTPOCHWS,
MOJTyYeHHE BEIIECTB C 3aJaHHBIMU CBOMCTBAMH, UCCIIEOBAaHUE 3aKOHOMEPHOCTEH XMMHUYECKUX
peaKHHﬁ u HyTefI YIIpaBJICHUA HWMH B LCIAX IMOJYUYCHHSA BCIICCTB, MAaTCPpHATIOB, DHCPIUH.
[TosTomy B paboueil mporpaMme MO XMMHUHM HAITA OTPaXEHHWE OCHOBHBIE COJIEpKaTeIbHbIE
JIMHUU:

«BemecTBo» — 3HaHMA O COCTaBe M CTPOCHHHU OPraHu4YCCKUX BCHICCTB, 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 YIpaBJICHUA XUMHYCCKUMH ITPOLECCAMU.



«IIpuMeHeHre BEIIeCTB» — 3HAHUS W OMNbBIT MPAKTHYECKOM JEATEIBHOCTH C
OpraHUYECKUMU BEIIECTBAMH, KOTOpPbIE Haubosee 4acTo YHNOTPeOIIOTCs B
MMOBCETHEBHON JKMU3HU, IIMPOKO HCIOJIB3YIOTCS B IMPOMBIIIJICHHOCTH, CEJIbCKOM XO35SHCTBE, 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), XUMUUECKHE (GOPMYJIBl U YpaBHEHHs, a TaKKe MpaBuia mepeBojia WHGOpMaLUU ¢
€CTECTBEHHOTO S13bIKa Ha SI3bIK XUMUU U 00PaTHO.

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

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

— MAaKCHUMQJIBbHO COKpPAaTUTh Ty OIMCATEIbHYID 4YacTh B COJCPXAHUU Y4eOHOM
JMCHUUIUIMHBI, KOTOpas HOCHT Cyry0O YacCTHBIM XapakTep M YMECTHa, CKopee, s
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 M3y4YeHUs NpeaMeTa « XUMUS) SBISIOTCS CIeYIOIINe YMEHHUS:

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

- B TPyIOBOH c(epe — rOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanibHeimieidl oOpa3oBaTeslbHOM U
npodeccnoHaNIbHON TPaeKTOPUH;

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

MeTanpeaMeTHbIMHU pe3yJIbTaTaMH OCBOCHUS BBIIIYCKHUKAMH OCHOBHOM IIKOJIBI IIPOrPaMMBI 110
XUMUU SIBIIFOTCS:

- WCIOJIb30BAHUWE YMEHUNM W HABBIKOB PA3jMYHBIX BUJIOB IIO3HABATEIBHOU [JEATEIbHOCTH,
IMPUMEHEHUH  OCHOBHBIX  METO/JOB  MO3HAHHUA  (CHCTEMHO-MH(QOPMAIMOHHBIM  aHAJIN3,
MOJIETTMPOBAHUE) ISl U3YUEHHS PA3JIMUYHBIX CTOPOH OKPYKAIOLIEHN 1eHCTBUTENBHOCTH;

- UCIOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYalbHBIX OIeparuii: GopMyIupoBaHUE TUIIOTE3, AHATU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNne, CUCTEeMaTH3alMsl, BhISIBICHUE MPUYUHHO-CIIECTBEHHBIX CBS3EH,
ITIOMCK aHAJIOTOB;

- YMEHUE TeHepupoBaTh UJEH U ONPEEIATh CPEICTBA, HEOOXOAUMBIE IS MX pPealn3alluy;

- YMEHHE OIpeAeNsATh LEIN U 3aJauu JIeATeNbHOCTH, BBHIOMpATh CPEACTBA pealu3aluu LEeIu U
IIPUMEHATH UX Ha IIPAKTHKE;

- UCIOJIb30BAaHUE PA3IUYHBIX UCTOYHUKOB JUISl TOMyYEHUSI XUMUYECKOW MH(POpMaAIUi, TOHUMAaHNe
3aBUCUMOCTH COJIepKaHusi U (HOPMBI IpesCcTaBleHUs] MH(DOpPMAMK OT Iesiell KOMMYHHMKAllUd U
ajzpecara.



IIpenMeTHble pe3yJabTaThl H3YyYCHHUS XHUMHU NPEIOCTABISCT YYCHHKY BO3MOXHOCTh Ha
CTYIIEHH cpeaHero (T0JIHOT0) 0011ero 0opa3oBaHus HAYYUTHCS

B no3naBarensHOU chepe:

- 1aBaTh ONPEJICIICHNUS N3YYCHHBIM MTOHATHSIM;

- ONKCHIBAThH JIEMOHCTPAIIMOHHBIC H CAMOCTOSTEIILHO MPOBEACHHBIC SKCIICPUMEHTBI, UCTIONIB3YS IS
3TOTO €CTECTBEHHBIN (PYCCKUHN, POAHOMN) SI3BIK U A3bIK XHMUH;

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

- KJIACCU(HULUPOBATH H3Y4YCHHBIC OOBEKTHI U SBJICHUS;

- HaOIIOIaTh IEMOHCTPHPYEMBIE U CAMOCTOSATENHLHO IIPOBOIUMBIE OTIBITHI, , XUMHUYECKHE PEaKIIHH,
MPOTEKAIOIIUE B IPUPOJIE U OBITY;

- ZIeTIaTh BBIBOJIBI M YMO3AKIIIOUEHUS U3 HAOIIOICHUH, N3y4eHHBIX XUMHUECKHX 3aKOHOMEPHOCTEH,
MPOTHO3UPOBATh CBONCTBA HEU3YUYCHHBIX BEIICCTB [0 AaHAJIOTUU CO CBOWCTBAMH M3Y4YCHHBIX;
-CTPYKTYpUPOBATh U3y4YEHHBII MaTepHa;

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

- ONUCBHIBATh CTPOCHHUE aTOMOB 1-4-T0 MIEPHO/IOB C HCIOIH30BAaHUEM 3JIEKTPOHHBIX KOH(UTypaLuii
aTOMOB;

- MOJICTIMPOBATh CTPOCHUE MPOCTEHINNX MOJICKYJI HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB,
KPHCTAJLIOB;

B 11eHHOCTHO-OpUEHTAIIMOHHOM cdepe

— aHAJIM3UPOBATH U OLICHUBATH MOCIICCTBUS I OKPYIKAIOIICH Cpe/ibl OBITOBOM 1
NPOM3BOACTBEHHOMN JEATEILHOCTH YEJIOBEKA, CBA3aHHOHN C epepabOTKOi BEIIECTB.

B tpynoBoii chepe —

POBOANTH XUMUYECKUI SKCIIEPHUMEHT.

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 KJIAaCCU(UKAIIMU XUMHUYECKUX BJEMEHTOB. BakHelllne MOHSTHUS XUMHUU: aTOM,
OTHOCUTENIbHAsI aTOMHasi W MoJeKkyJisipHas wmaccbl. OtkpbeiTue JI. M. MenneneeBbim
Ilepuonnueckoro 3akona. [leprnonnueckuii 3akoH B popmynuposke . 1. Menneneena.

ITepuonunueckas cucrema /. U. Menneneesa. [lepuonnueckas cucrema /JI. W.
MenneneeBa Kak rpaduyueckoe OTOOpak€HHE MEePUOAUYECKOTO 3aKoHa. PasznuunHble
BapUaHThl TNEPUOJNYECKON cuctembl. [lepuoasl U rpynnel. 3HaU€HUE MEPUOJIMUYECKOTO
3aKOHA ¥ IEPUOANYECKON CUCTEMBI.

MPOTOHBI U HEUTPOHBI. M30TOTBI. M130TOMBI BOOPO/1a. DIEKTPOHBI. DIEKTPOHHAsT 000JI0YKa.
DHepretrudeckuii ypoBeHb. OpoOutanu: su p. d-Opburtanu. Pactipenenenue 31eKTpPOHOB 110
SHEPreTUYEeCKUM YyPOBHSIM M opOuTalisiM. JIEKTPOHHbIE KOH(UIypalud aTOMOB
XUMHUYECKHUX DJIEMEHTOB. BajleHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKHX DJIEMEHTOB.



Ileppoauueckuii 3akoH U cTpoeHue aromMa. COBpPEMEHHOE MNOHITHE XUMHYECKOTO
snemeHnTta. CoBpemeHHass (GOPMYJIHPOBKAa  MEPUOAUYSCKOTO  3akoHA. [lpuwumHa
MEPUOJUYHOCTH B H3MEHEHHUHM CBOHCTB XUMHYECKHX d3jeMeHTOB. (OcobeHHOCTH
3aIlOJIHCHHUA SHCPICTUYICCKUX ypOBHCI‘/JI B 3JICKTPOHHBIX O6OJIO‘~IK8.X aTOMOB IICPCXOJHBIX
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 SJIeKTpOHHAS
napa. KpaTHOCTP KOBaJE€HTHOM CBSI3U.  DJIEKTpOOTpULATENbHOCTh. [lepekpriBanue
3JIEKTPOHHBIX OopOuTajell. G- U m-cBA3U. KoBaseHTHas MOJIIpHAsl 1 KOBAJICHTHAsI HEMOJISIpHAS
xuMudyeckue cBsizu. OOMEHHBI M JOHOPHO-AKUENTOPHBIN MEXaHU3Mbl OO0pa30BaHUSA
KOBAJICHTHOM CBsA3U. BelmecTtBa MOJIEKYJISPHOIO U HEMOJIEKYISPHOIO CTPOEHHUS. 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 METAIJIOB.
3aBUCHUMOCTB 3JIEKTPOIIPOBOJHOCTU META/NIOB OT TemmepaTyphl. CriaBbl. YepHble U LIBETHBIE
CILIaBBbI.

ArperatHblie cocTOssHUS BemecTBa. [a3pl. 3akoH ABoraapo sl ra3os.
MossipHbiit 00beM ra3000pa3HbIX BemlecTB(IpHU H. y.). XKuakocTu.

Bonoponnasi  xmmuueckas — CBI3b.  BomopomHass  CBs3b, KaK ~ OCOOBIM  CIlydai
MEXMOJIEKYJISIPHOTO B3auMojieiicTBus. MexaHu3M ee oOpa3oBaHHUsT U BJIUSHHUE Ha
CBOMCTBa BellecTB (Ha Ipumepe Boabl). VMcnonb3oBaHue BoJbl B ObITY M Ha IPOU3BOJICTBE.
BuyTpu-monexynspHas BOJOPOIHAS CBSA3b U €€ OMOJI0ru4ecKast pojib.

Tunel kpucTanauyeckux pemeToK. Kpucrajumdge ckas pemerka. HonHbIe,
METaJINYECKNUE, aTOMHBIE M MOJIEKYJISIDHBIE KPUCTAJUIMYECKUE PEIIETKU. AJIIIOTPOIHUS.
AmMopdHbIe BellecTBa, UX OTJIMYUTENILHBIE CBOMCTBA.

Yucrteie BemecTBa cMecu. CMecH M XUMHUYECKME COEIMHEHHUs. [ OoMoreHHele u
reTeporeHHble cMecu. MaccoBasi 1 oObe€MHas J0JM KOMIIOHEHTOB B cMmecu. MaccoBas
noJist mpuMecei. Pemmenue 3a1aB Ha MaccoByIo 1010 mpumecei. Kinaccudukanus Bemiects
10 CTENIEHU UX YUCTOTHI.

Jucnepcuble  cuctembl. Ilonstme nucnepcHoil cucremsl. JlucnepcHas (asza wu
nucnepcuoHHas cpena. Kiaccudukauus nucnepcHbsix cucteMm. KosiougHble TucnepcHble
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: KaJbl[MTa, raiutra. Moaenu KpUCTAUIMYECKUX
pEUIETOK «CyXOoro Jbaa» (Wiu uoja), aimasa, rpaduta (Wium kBapia). Moaeiab MOJISIPHOTO
obbema razoB. Tpu arperaTHbIX COCTOSHUS BOAbI. JlucTummisuus 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
KpUCTANIN4ecKoil pemieTku. 2. O3HaKOMIJIEHHE C KOJJIEKIIUEH MMOIMMEPOB, IJIaCTMacC U BOJOKOH
u m3aenuit u3 Hux. 3. JKEcTkocTh Bonbl. YcTpaHeHHE KECTKOCTH BOAbL. 4. O3HAKOMIICHHE C
MUHEpAJIbHBIMU BolaMH. 5. O3HaKOMJICHHE C JUCIIEPCHBIMHU CUCTEMaMH.

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

Tema 3. Dnexrponutuyeckas muccormams (19 u)



PactBOpEbl. PacTBOpBEI Kak TOMOI'€HHBIE CUCTEMBI, CO- CTOSIIME U3 YACTHUL] paCTBOPUTEIS,
pacTBOPEHHOI'0 BEIleCTBAa U MHPOAYKTOB WX B3auMOJeHCTBHUs. PacTBopeHme Kak (U3HKO-
XAMUYECKUM Tmpouecc. MaccoBass A0Jis1 PAacCTBOPEHHOrO BelleCcTBA. THIIBI PacTBOPOB.
MousipHast KOHUEHTpaus BenecTsa. MuHepaibHble BOJIBI.

Teopus DIEKTPOJIUTUUYECCKOH JUCCOILHUAHUHU. OJIEKTPOIUTHI u
HEANEKTPOoJUThl. CTeneHb H3JIEKTPOIUTHYEeCKOr naucconmannu. CuibHBIE W clia0ble
SJICKTPOJIUTHI. Y PABHEHUS DJICKTPOJIUTUYECKOM Auccoluanuu. MeXaHu3M AuCCOLMALMH.
Crynenuaras nuccoumanysi. BonopoaHblil moka3areis.

Kucnorel B cBeTe TeOpUHM DIEKTPOJUTHYECKONW aucconumanuu. OOmme cBolicTBa
HEOPraHMYECKHUX M OPraHMYeCKUMX KHCJIOT. YCJOBUS TEUEHHUs peaKUuid MexIy
AJICKTPOJIMTAaMU J10 KOoHMA. Crnienuduveckue CBOMCTBA a30THOM, KOHIICHTPUPOBAHHOW CEpHOM
Y MYPaBbUHOM KHCJIOT.

OcHOBaHHMSI B CBET€ TEOPUHM DIIEKTPOJIUTHYECKON MUCCOLMAIUU, UX KiIaccUpUKALUS U
oOmue cBoiicTBa. AMHHBI, KaK OpraHuyeckue ocHoBaHUs. CpaBHEHHE CBOICTB aMMHaKa,
MEeTHUJIaMUHAaW aHWUJIMHA.

Conu B CBETE TEOPUM BJIEKTPOJIUTUYECKON IUCCOLMAIMM, UX KilaccUpUKaluus U oOuue
coiictBa. Comm kucible U OcHOBHble CoJiM  OpraHM4eckux KucJoT. 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.

Jdemoncrpanuun. lcrnbeiTaHne pacTBOPOB JJIEKTPOJIMTOB M HEDJIEKTPOJIMTOB HAa IIPEIMET
JYcCOMalnU. 3aBUCUMOCTD CTENEHU AJIEKTPOJIUTUUYECKON JUCCOLMALMU YKCYCHONW KHCIIOTBI
oT pasbanie HUsI pacTBopa. IIpuMepsl peakuuii HOHHOro oOMeHa, UAyLUX ¢ OoOpa30BaHUEM
0OCaJIKa, rasa WJIM BOAbl. XMMHYECKHE CBOWCTBA KMCJIOT: B3aUMOJCHCTBHE C METALUIAMH,
OCHOBHBIMH M aM(pOTEpPHbIMU OKCHJIAMM, OCHOBAaHMSIMH (ILI€JIOYaMU U HEPacTBOPUMBIMHU B
BOJIE), coJsIMU. B3anmosielicTBue a30THOM KHUCIIOTHI C MeIpl0. Pa3zbaBieHne cepHOil KUCIOTHI.
OOyriMBaHWe KOHIIEHTPUPOBAHHOW CEpPHOM KHUCIOTOM caxapo3bl. XUMHYECKHE CBOMCTBa
IIEJIOUEH: peaklus HEUTPAIM3AlUM, B3aUMOJECUCTBHE C KHMCIOTHBIMM OKCHJIAMH, COJISIMM.
PaznoxeHne HEpacTBOPMMBIX B BOJE OCHOBAHMW INPHU HArpeBaHMM. XUMHMYECKHE CBOWCTBA
COJICH: B3aMMOJEHUCTBUE C METaJUIaMM, KACJIIOTaMH, LIeJI049aMH, C IPYTrUMHU COsIMU. [ uaponus
kapOuna kanbiusa. M3ydenue pH pacTBOpOB THMIPONM3YIOIIMXCS — cojieil:  kapOOHATOB
IIEJIOYHBIX METAJUIOB, XJIOPH/IA U alleTaTa aMMOHMUS.

JlaGopaTopHblie onbIThI. 6. O3HaKOMJIEHHE C KOJUIEKLIUEH KUCIOT.

7. TlonyyeHne W CBOWCTBA HEPACTBOPUMBIX OCHOBaHHMU. 8. O3HAKOMJIEHHE C KOJUICKIIUEH
ocHOBaHUM. 9. O3HakOMJIEHHE C KOJUJIEKIMeHl MuHepanoB, coaepxammx comnu. 10.
HcnbelTanne pacTBOpOB KHMCJIOT, OCHOBAaHMM W cosiel mHaukaropamu. 11. Pasnuunble ciryuan
ruApoau3a 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 4YHWCIYy M COCTaBy pearupyrolydx BelIeCTB U
MPOAYKTOB peakuuH. Peaknuum pas3iokeHus, COEAMHEHHUs, 3aMelleHus ¢ oOMEeHa B
HEOPraHW4YECKON XUMMH. Peakiinu npucoeauHEeHNs], OTIICIUICHUS, 3aMELIEHUST U N30MEpU3aluu
B OpPraHMYeCKON XUMHUHU. Peakniny noammeprsanyuy Kak 4YacTHBIA cilydail peakluii IpUCOENNHEHUS.
TermoBoit  3h¢EeKT XUMHYECKHX peaknuil. ODK30- W DHIOTCPMHUYECKHE PEaKIIHU.
TepMmoxumuueckue ypaBHEeHHUs. Pacuer konndecTBa TEIUIOTHI MO TEPMOXMMHUYECKHUM
YpaBHEHUSIM.



CkopocTh XHUMHUYECKHMX peakuuil. [loHATHE O CKO pPOCTH XHUMHYECKUX PEaAKIIUi,
AHAJIUTUYECKOE BBIpAXKEHHE. 3aBUCUMOCTh CKOPOCTH PpPEaKIMU OT KOHIEHTpAIUU,
JIaBJICHUs, TEMIIEpaTypbl, NOPUPOALI  pEarupyrollux  BElIeCTB, IUIOMIAAU  HUX
COIIPUKOCHOBEHHUS. 3aKOH JAEHUCTBYIOMNX Macc. PerieHue 3a/1a4 Ha XUMHUYECKYI0 KHUHETHKY .
Karanmuz. Karamuzatopsl. Karanu3. ['oMoreHHeli M reTeporeHHbId Kartanui. I[Ipumepst
KaTAIUTUYECKUX MPOILIECCOB B IPOMBIIUICHHOCTH, TEXHHUKE, ObITy. DEpPMEHTBl U HX
OTJIMYHS OT HEOPraHUYECKUX KaTannu3aTopoB. [IpuMeHneHune katanu3atopoB U GEepMEHTOB.
XuMuueckoe paBHoBecue. OOparuMbie W HEOOpaTHUMbIE pEAKIHU. XUMHYECKOE
paBHOBecue U crHocoObl €ro CMEIIeHUsHA MpuMepe nojiydyeHus ammuaka. CHHTEe3 aMMUaKka 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 PEAKIIMII METOIOM 3JIEKTPOHHOTO OanaHca.
Oobmue cCBOMCTBa MeTannaoB. XHMMHUYECKHME CBOWCTBA METAUIOB  Kak

BOoccTaHOBHUTENEH. B3aumopelcTBue MeTalNIOB € HEMeTalUlaMH, BOJOH, KHUCJIOTaMU U
pactBOopamu coseil. Meramnorepmusa. Koppo3uss MeTanJoB KaK OKHUCIUTEIbHO-
BOCCTAaHOBHUTEIBHBIN Tporiecc. CriocoObl 3alIUTH METAIIOB OT KOPPO3UH.

OOmue cBoMCcTBa HEMETAUNIOB. XHWMHUYECKHUE CBOWCTBA HEMETAJUIOB KaK OKHCIIHUTEIICH.
BzaumogeiicTBue ¢ MeTajuiaMH, BOAOPOJOM U JApyrumMu Hemeramiamu. CBolcTBa
HEMETAJUIOB KakKk BOCCTaHOBUTENEH. Bsammonencrsue ¢ IIPOCTBIMH M CIIOKHBIMH
BelleCTBaMHU-OKUCIUTEIIMH. OO111asi XapaKTepUCTUKA TaJIOT€HOB.

Onexktponui3. OOmme cnocoObl TMOTYyYEHUS METAUIOB H HEMETAJUIOB. JIEKTPOJIU3
pacTBOPOB U PACILIABOB AJIEKTPOJIUTOB HAIPUMEPE XJIOPHUIA HATPUSL. DICKTPOITUTHIECKOE
nojlydeHue amoMuHusA. [lpakTuyeckoe 3Ha4YeHHE JJIEKTpoJin3a. | ajgbBaHOILUIACTHKA M
TraJIbBAHOCTCT USI.

3akmroueHue. [lepcnekTuBbl pa3BUTUS XUMHUUYECKOM HAYKM M XUMHUYECKOrO MPOU3BOJICTBA.
Xumus 1 ipodiaemMa oXpaHbl OKPYKAFOIIEH Cpebl.

JleMoHCcTpauuu. OK30TEpPMHUYECKHE W DHIOTEPMUYECKHE XUMHUYECKHE pEakIuu. TerioBbie
SIBJICHUSI TIPU PACTBOPEHHMM CEPHOM KHUCIJIOTHI U aMMHAYHOM CEIUTPhl. 3aBUCUMOCTb CKOPOCTH
pe€akuuu OT MpPUPOJAbLI BEUICCTB HA IMPUMEPEC BSaHMOﬂCﬁCTBHH PaCTBOPOB pPa3jIMYHBIX KHUCJIIOT
OJIMHAKOBOW KOHIIEHTPAILIMU C OJMHAKOBBIMHM KyCOUKaMH (TpaHyJdaMH) IIMHKAa U OJUHAKOBBIX
KYCOUKOB pa3HbIX METayUIOB (Mar"us, ILIMHKa, >e€Jie3a) C pacTBOPOM COJISSHOM KHCIOTHI.
B3anmoneiicTBue pacTBOpOB CEPHOM KHUCIIOTHI C paCTBOPAMH THOCYJIb(haTa HATPHUs pa3IMYHON
KOHIICHTPAIIMHU U TeMIepaTypbl. MOJIeb KUIISIIETo ciosi. Pa3nokeHne nepokcuia BoIopoa ¢
MOMOIIbI0 HeopraHuuecknx ka- TtanuszatopoB (FeCl,, KI) u npupogHbsix OOBEKTOB,
colepkamuMx Kara- Ja3y (celpoe wmsco, kaprtodens). [Ipocreitiiie OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIE PEaKIMU: B3aUMOJICHCTBUE IIMHKA C COJISTHOM KHCJIO- TOH M jKeyes3a ¢
cynbpatrom Meau (II). Moaens anekTponuszepa. Mopaenb SJIEKTPOIU3HON BaHHBI TSI
IOJIYUYCHHA A TFOMUHUA.

JlaGopaTopusble onbIThl. 13. [TomyyeHne kuciopoaa pa3iokeHUEM NEPOKCHUIA BOJOPO/IAa C TOMOIIBIO
JMOKCHIa MapraHila U KaTanassl ceiporo kaprodens. 14. Peakuusi 3amenieHUs MEIU >KEIe30M B
pactBope cyibdara meau (I1). 15. [TonydueHue Bomopoaa B3aMMOACHCTBHUEM KHCIOTHI C ITHHKOM.
16. O3HakoMiieHHE C KOJUIeKIMed MeTaioB. 17. O3HaKOMIIEHHE C KOJUIEKIIUEH HEMETAIIOB.

HpaKTI/I‘leCKaH paﬁoTa Ne 3 «['eHermueckas CBS3b MCKIY pasiiMYHbIMU KJIACCaAMH HCOPTaHUYCCKUX U
OpraHN4YC€CKUX BCUICCTB) .



IINTAHUPYEMBIE PE3YJIBTATBI U3YUYHEHUSA YYEBHOI'O IIPEIMETA «XUMMUS»
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 ¥ XUMHYECKOTO POM3BOJICTBA KaK MPOU3BOIUTEILHOMN CHIIBI
COBPEMEHHOT0 00IIIEeCTBA;

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

— (OopMyYIMPOBATH OCHOBHBIE MTOJIOKEHHSI TEOPUM XMMHUUYECKOI'O CTPOECHUS OPraHMUECKUX
coequHeHnit A. M. ByTiepoBa v WJUTIOCTpUPOBATH UX IPUMEPAMU U3 OPraHUYECKOM U
HEOPraHUYECKON XUMUU;

— apryMEHTHPOBaTh YHUBEPCAIBHBIM XapaKTep XUMUYECKUX ITOHATHH, 3aKOHOB U TEOPUH IS
OpraHNYEeCKON U HEOPraHUYECKON XUMHUH;

— ¢opmynuposats [lepuognueckuii 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-3JIEMEHTHI, a TAKKE KEJIE30 M0 UX MOJ0KEHUIO B [lepnoanueckom
cucteme /1. 1. MeHnaeneeBa;

— KJIacCU(UIIUPOBATH BUbI XUMHUECKOMN CBSI3U U THIIBI KPUCTAJUIMYECKUX PEHIETOK, OOBSICHATH
MEXaHU3MBI UX 00pa30BaHUsI U IOKA3bIBATh €AMHYIO MPUPOTY XUMHUUECKUX CBSI3eH (KOBAJIEHTHOM,
HMOHHOM, METAJTTMYECKOM, BOJIOPOIHON);

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

— KJ'[aCCI/I(l)I/IHI/IpOBaTI) XUMHYCCKUEC pCaKIINH B HeopFaHquCKOﬁ n OpFaHHIIGCKOﬁ XUMHUHU 110
Pa3IMYHBIM OCHOBAHUAM U YCTaHABIUBATh CHEIM(PUKY TUIIOB peakifil oT o01ero 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 BaXKHEUIIINX KJIACCOB HCOPraHN4YCCKUX 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 MIPABUJIa U HOPMBI MEXKTYHAPOTHONH HOMEHKIIATYPHI JUIS HA3BAaHHUH 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, IOJyYEHUE U IPUMEHEHUE BAKHEHIINX MPEACTABUTEIICH KI1aCCOB
OpPraHMYECKUX COECAVHEHUH (aJIKaHOB, AJIKEHOB, AJIKUHOB, AJIKaJUEHOB, ApOMATUYECKUX
yIJ€BOAOPOAOB, CIUPTOB, (PEHOJIOB, ANbETUOB, IPEAEIbHBIX OJJTHOOCHOBHBIX KApOOHOBBIX
KHCJIOT, CJI0XHBIX 3()HPOB U KUPOB, YTIIIEBOJIOB, aMUHOB, aMUHOKHCIIOT);

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

— OKCIICPUMCHTAJIbHO ITIOATBCPIKAATh COCTAB U CBOMCTBA BayKHEHIIIMX HpeHCTaBHTCHeﬁ HN3YUYCHHBIX
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 p€akKnuu U €€ 3aBUCUMOCTD OT PA3JIMYHBIX (1)aKTOp0B;
— 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 MTPAaBUJIA SKOJIOTHYECKON 0€30IaCHOCTH BO B3aHMOOTHOIIEHUSX C OKPYXKaroIen
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 XMMUYECKUX MPOLECCOB B 3aBUCUMOCTH OT YCJIOBHM MX MPOTEKAHUS U
MpeJiaraTh CIoCOObl YITPaBIEHUS STUMHU MTPOIIECCAMU;

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

— pacKpbIBaTh POJIb XUMUYECKHX 3HAHUN B OyAylIel MpakTUYeCKON NesTebHOCTH;

— pacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B (DOPMUPOBAHUM MHIAUBUAYAIBHON 00pa30oBaTeIbHOM
TPacKTOPUH;



— TPOTHO3UPOBATH CIIOCOOHOCTh HEOPTAHWYECKUX M OPTaHUYECKHUX BEIIECTB MPOSBIISTH
OKUCJIUTEIHHBIC U/WIIK BOCCTAHOBUTEIIBHBIE CBOWCTBA C YIETOM CTETICHEH OKUCIICHUS DJIEMEHTOB,
o0pa3yromux ux;

— apryMmeHTHPOBAThE €AUHCTBO MHpPa BEIICCTB YCTAHOBJIICHUEM TeHETUYECKOM CBA3H MCKIY
HCOPraHNYCCKUMHU U OPTaHUYCCKUMHU BCUICCTBAMMU,

— BJIaJCTh XUMHWYCCKHUM SA3BIKOM JIJIA O6OFaH_IeHI/I$I CJIOBAPHOTI'O 3aI1aca U pa3sBUTHUA pCUU; —
XapaKTEpU30BaTh CTAHOBJIICHUC Haquoﬁ TEOpHHU HA IPUMEPE OTKPBITHUA Hepnozu/lquKoro 3aKOHa U
TCOPHUU XUMUUCCKOTO CTPOCHUSA OPraHUYCCKUX BCUICCTB;

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

— MOHHUMATh I100aIbLHbIE HpO6HCMBI, CTOAIINEC TIEPEC YCTTOBEYCCTBOM (SKOHOFI/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. JIEKTPOJIUMTHYECKAAL TUCCOLMALIMSA (19 yacoB)
25,26 PacTBOpBI 2




27,28 Pemenue 3amau

29,30 DNEKTPOINUTHI UHEIIIEKTPOIUTHI
31,32 KucnoTel B cCBETETEOPUHU IICKTPOITUTHUCCKOM JTIUC-COLHAIIUN
OCHOBaHUSI B CBETE TCOPUH IJICKTPOJIUTHYC- CKON JUCCOLHAIIUN
33,34
CoJv B CBETE TEOPHUH DJICKTPOJIM THUESCKOH JTIUCCOIUAIIAHN
35,36
37,38 I'maponus
39 IMTpakTnueckass pabora Ne 2. Pemenune 3KCriepUMEHTAIBHBIX 3a7a4
Ha UCHTU(UKALIMIO HEOPraHNYECKUX HOPTaHUYECKUX COCTUHEHUN
40,41 [ToBTOpenue n 06o61eHne TeMbl: «TeopHst FMEKTPO-JINTHIECKOM
JIMICCOIIMAIINNY, TIOJTOTOBKA K KOHT- POJILHOW paboTe
Pemenne 3amau
42
43 KonTponbaas padota Ne 2 o Teme «IIeKTPOIUTH-deCKask TUCCOITUAITUSY




TEMA 4. XUMHUYECKHE PEAKIIUH (21 4ac)

44,45 Knaccndukanus XuMUIeCKUX peakiiui
46,47 CKOpOCTh XMMHYECKOI peaknuu

48 Pemenue 3anau

49 Karanu3z
50,51 OOpaTUMOCTh XUMHUYCCKUX peakIuii. XUMHYECKOE paBHOBECHE

52 OxucnuTenbHO- BOCCTaHOBUTENBbHBIE peakuun (OBP)

53,54 DeKTpoIn3

55,56 OO1mme cBOMCTBaMETANIIOB

Koppo3us meTannos

57
58,59 OOmue cBoiicTBa HEMETAJIOB

60 I'enernyeckasi cBSI3b MEXKIY KJIacCaMU HEOPTaHMYECKUX M OPTaHHYECKUX

BEILIECTB
61 [MpakTryeckaspabdora Ne 3




62 IToBroperne u o0000mEeHHe TeMbl «XUMHUYECKHUE PEaKIIHuUN»,
MOATOTOBKA K KOHTPOJILHOM paboTe

KonTponbras padora Ne 3 mo Teme «XuMHUECKasI PEAKITUS
63

HTorossrit ypok — kKoH(pepeH1us «Poiab XUMUHA B MOCH XKU3HI

64

Pe3eps 4 yaca

KontpoabHubix padot — 3

IIpakTHyeckux pador — 3
JladopaTopHbIX onbITOB— 17




Y4yeOHO-MeTOAMYECKOE O0ecTIeueHre 00pa30BaTEIBLHOIO Mpolecca
JlutepaTypa, UCHojib3yeMasi yYuTeJIeM:
- OCHO8Has Tumepamypa

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

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

3. Xumusa: 11 xmacc. KonTponpHble M mpoBepouHble paboThl kK yueOHuky O.C. I'abpuensna
«Xumus. ba3zoBsliit ypoBenb. 11 kimacey»: yde6Hoe mocodue / M.A. AxmeroB. — M. : Ipoda 2015. -
220, [4] c. .

Jluteparypa, pekoMeHnayeMas J1Jisl y4aluxcs.
- OCHOBHaAs TUMepamypa

2. T'abpuensn O.C. Xumus: 11 knacc: yueOnuk / O. C. I'abpuensn.- 5-e u3z., crepeorun. — M.:
Hpoda, 2018. — 223, [1] c. : w

HHTEepHET — peCypChl:

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/

