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HNOACHUTEJIBHASA 3AIIUCKA

PaGouass mporpamma y4yeOHOro mnpeamera «XHUMHSA» SBISETCS COCTAaBHOW YaCThIO
o0pa3oBaTenbHOI mporpamMmbl 001Ie00pa3oBarenbHOM oprann3anun. OHa mpu3BaHa 00eCreYnTh
rapaHTUU B MOJYYEHUH YUYalIMMHCS 00s3aTeIbHOTO0 MHUHUMYyMa COJEp>KaHusi 00pa30BaHUS B
COOTBETCTBUH C (eiepaTbHbIM KOMIIOHEHTOM TOCYAapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHIapTa
(ITpukaz MunucrepcTtBa obpazoBanuss u Hayku Poccuiickoit ®@eneparmu ot 05.03.2004 .
Nel089) u crienuukoil MECTHBIX YCIIOBHUH.

PaGouass mporpamma Mo XMMHUHU COCTaBJI€Ha Ha OCHOBE (henepasbHOr0 KOMIIOHEHTA
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOTO 00Iero oopazoBaHus Ha 0a30BOM
ypoBHE U mporpammel aBTopckoro kypca xumun O.C. I'abpuensna «I[Iporpamma kypca Xxumuu
s 8-11 ximaccoB 0011e00pa30BaTENbHBIX YUPEKICHUH.

[Tporpamma mo xumuu s 10—11 kmaccoB o0meo0pa3zoBaTeIbHBIX YICOHBIX 3aBEACHUI
ABJIIETCS JIOTMUECKUM IPOJODKEHUEM aBTOPCKOIO Kypca JJisi OCHOBHOM mikoubl. [loaToMy oHa
pa3paboTaHa c omopoil Ha Kypc xumuu 8— 9 kiacca. Pe3ynbraTom 3TOro SIBHJIOCH TO, YTO
HEKOTOpble, IPEUMYLIECTBEHHO  TEOPETUYECKHE, TEMbl OCHOBHOIO  Kypca  XUMHUU
paccMaTpUBAIOTCSA CHOBA, HO Y€ Ha 0ojiee BBHICOKOM, PaCIIMPEHHOM U YIIyOJIEHHOM YPOBHE.
ABTOp J€/1aeT 3TO OCO3HAHHO JJIsi (POPMUPOBAHUS €AMHOM IIEJIOCTHONM XMMHUYECKOW KapTUHBI
MUpa 1 175 00ecrevyeHrs MPeeMCTBEHHOCTH MEX/1y OCHOBHOM U CTapIlIel CTYIEeHsIMH 00y4YeHUs
B 00111€00pa30BaTEIbHBIX YUEOHBIX 3aBEICHUSX.

PaGouas mporpamma KOHKPETU3UPYET COJEp)KAHUE MPEAMETHBIX TeM 00pa30BaTEIbHOTIO
CTaHJapTa M JaeT pachpesieieHne y4yeOHBIX 4acoB MO paszjaenaMm Kypca. Pabodas mporpamma
BBITIOJHSIET JIB€ OCHOBHBIE (DYHKIIUU.

HNudopmannoHHO-MeTOInYeCKast byHKIUSA MIO3BOJISIET BCEM y4acTHUKaM
00pa30BaTeNbHBIX OTHOLIEHUN TMOJYYUTh TPEJCTABICHUE O LEAX, COJAEp>KaHUU, OoOIIeit
cTpareruu oOydeHHUs, BOCIIUTAHUS U PA3BUTHUS OOYHAIOIIMXCS CPEICTBAMHU JIAHHOTO y4eOHOTro
npenMera. OpraHu3allMOHHO-TIAHUPYOIIAs (YHKIUS TpeayCMaTpUBAeT BbIACIECHUE STaIoB
o0ydeHHusl, CTPYKTYpHUpOBaHUE Y4eOHOro MarepHaa, ONpPEEICHHE €ro KOJUYECTBEHHBIX U
KAUeCTBEHHBIX XapaKTEPUCTHUK Ha KaXJOM M3 3TaloB, B TOM YHUCJIE AJIA COJAEPKATEIBbHOIO
HaIOJHEHUS MPOMEKYTOYHON aTTeCTalluy 00y4JaroIuXcsl.

CrpykTrypa padoyeii NporpaMMbl BKJII0OYaeT CeAYIOe pas3aeabl:
-TI0SICHUTENIbHAS 3alHCKa,

-coJiepKaHKe MporpaMMbl y4eOHOro Kypca;

-KaJICHJapHO-TEMaTHYEeCKOE IIIaHUPOBAHMUE;

-TpebOBaHuUs K YPOBHIO MOJATOTOBKH YUalUXCS;

-peanu3anys HallMOHAJIbHBIX, PETUOHAIBHBIX U STHOKYJIBTYPHBIX OCOOEHHOCTEN;
-XapaKTEepUCTUKA KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTEPUAIIOB;
-y4eOHO-MeToInYeCcKoe obecreueHne npeamMera.

Kypc ueTko aenuTcs Ha JBE 4acTH, COOTBETCTBEHHO rojflaM OOy4YEHMs: OPraHHYECKYIO
(10 xmacc) u oburyro xumuto (11 kmacc). Oprannyeckas Xxumusi paccMarpuBaercs B 10 kiacce u
CTPOUTCSI C Y4YETOM 3HaHWi, MOJIY4YEHHBIX YdYallUMUCA B OCHOBHOW mkone. [loatomy ee
W3y4YCHUE HAUYMHAETCd C TOBTOPEHUS] BAXHEWIIMX TOHATHM OpPraHUYEeCKOM XHMHH,
paccMOTPEHHBIX B OCHOBHOM mikoJje. [Ipu pazpaboTke 3TON TEMbI aBTOP UCXOIHMII HE CTOJIBKO U3
COOCTBEHHOT0 Kypca, CO3/[aHHOTO WM JJIsi OCHOBHOW IIKOJBI, CKOJBKO W3 TpeOOBaHUS
0053aTeIbBHOT0  MHHHMYMa COJEp)KaHUsl 00pa3oBaTeNbHBIX MPOTpaMM, YTBEP)KICHHOTO
MununcrepcTBoM oOpa3zoBanusi Poccuiickoit deneparumu.

IlosnydyeHHBIE B IEPBBIX TEMaX TEOPETUUECKUE 3HAHUS YyUYAIIMXCS 3aTEM 3aKpPEIUISIIOTCS U
pa3BUBaIOTCS Ha 0OraToM (paKTUYECKOM MaTepHalie XMMHH KJIaCCOB OPraHMYECKUX COETUHEHUIH,
KOTOpBIE PAacCMaTPUBAIOTCS B MOPSAKE YCIOKHEHHUS OT Oojee MpOCThIX (YIIIEBOJIOPOIOB) 10
Haubosee CIOXKHBIX — OuomonuMepoB. Takoe NOCTpOEHHE Kypca MO3BOJIAET YCHIIUTh
JEOYKTUBHBIN NIOAXOJ K U3YUYEHHUIO OPraHU4EeCKOM XUMHUH.

Kypc oOmieit xumum uzydaercs B 11 kmacce W CTaBUT CBOEH 3ajaueii MHTErpanuio 3HAHUI

ydqamuxcs 1mo HeOpFaHH‘{eCKOﬁ u opraHqucxoﬁ XUMHHU HA CaMOM BBICOKOM YPOBHC



0011e00pa3oBaTeIbHON MIKOJIBI C LETbI0 (OPMUPOBAHUS Y HUX €IMHOM XMMHUYECKOW KapTHHBI
Mupa. Benymas uues Kypca — €IMHCTBO HEOPTAaHWMYECKOW M OPTaHMYECKOW XMMHU HAa OCHOBE
OOIIHOCTH WX TMOHATUH, 3aKOHOB M TEOpHWI, a TaKkKe Ha OCHOBE OOIMX MOJIXOAOB K
KJIacCU(pUKALMU OPraHUYECKUX U HEOPraHMYECKHX BEIIECTB U 3aKOHOMEPHOCTSAM MPOTEKAHUS
XUMHYECKHX pEaKUud Mexay HUMHU. Takoe mocTpoeHue Kypca oOmedl XUMHH TO3BOJISET
MOJABECTH Yy4YallUXCsl K IOHMMAHHMI0 MaTE€pPUAJIbHOCTH M II03HABATEIBHOCTH €IUHOTO MUpa
BEIIECTB, TMPUYMH €ro  KPAaCOYHOTrO  MHOroOoOpaswsi, BCEOOIICH CBS3U  SIBJICHUMU.
B cBoro ouepenp, 3TO AaeT BO3MOKHOCTh YYallUMCSl HE TOJIBKO JIy4Illle€ YCBOUTH COOCTBEHHO
XUMHYECKOE COACPIKAHUE, HO U MOHATH POJIb U MECTO XMMHUU B CUCTEME HayK O npupojne. Takoe
MOCTPOCHUE Kypca MO3BOJISIET B MOJIHON Mepe UCIOIb30BaTh B 00YUEHUHU JIOTUYECKUE OTepaliuu
MBILICHHS: aHAJIU3 U CHHTE3, CPAaBHEHHE U aHAJIOTHIO, CHCTEMATHU3aLHUI0 U 00001IeHHE.

[Toatomy, B paboueii mporpamme Mo XUMHH coiepkaHne 00pa3oBaHus, MPEACTaBICHHOE
B OCHOBHOM ILIKOJIE, PA3BUBACTCS B CIIEAYIOIIUX HAIIPABJICHUAX:
- CUCTeMAaTH3aIisl 3HAaHUI O BEIIECTBE, €r0 COCTABE U CTPOCHHH, €r0 BaXKHEUIINX (DU3HUECKUX
1 XUMHUYECKHX CBOMCTBAX, OMOJIOTMUECKOM JICHCTBUH;
- (hopmupoBaHUe 3HAHUI 0 XUMUYECKOM peakiuy, e€ Tunax, 00 ycIoBHsIX, B KOTOPBIX
IPOSBIISIOTCA XMMHUECKHUE CBOMCTBA BEILLIECTB, CI1I0CO0aX YIPABJIECHUS XUMUYECKUMU
MIPOLIECCAMU;
- CUCTeMaTHU3alMs U pacllupeHre 3HaHUHM O IPUMEHEHHUE BEILLECTB, KOTOpble Hau0oJiee 4acTo
ynoTpeOIsSIOTCs B TOBCEIHEBHOM JKU3HU, IIMPOKO HUCIIONIB3YIOTCS B IPOMBIIILIICHHOCTH,
CEJIBCKOM XO351CTBE, HA TPAHCIIOPTE;
- U3yYCHHUE A3bIKA XMMHUU KaK CUCTEMY BOKHEUILINX MOHATUN XUMHUHU U TEPMUHOB, B KOTOPBIX
OHM ONMCHIBAIOTCS, HOMEHKJIATYpbl HEOPraHUYECKHUX BELIECTB, T. €. UX Ha3BaHUs (B TOM YHUCIIE U
TPUBHUAIIbHBIE ), XUMUUECKUX GOPMYT U YPaBHEHHI, a TaKXKe MMPaBUII IepeBoia HHPOPMAIUH C
€CTECTBEHHOI'O S3bIKa Ha SI3bIK XUMHUHU U OOpaTHO.

N3yuenne xumMuu Ha 6a30BOM YPOBHE CpeJIHEro (II0JHOTr0) 001Iero oopa3oBaHus
HaIIPaBJIEHO HA JOCTHKEHUE CICAYIOLINX yenell.
-0CBOEHME 3HAHHUI O XMMUUYECKON COCTABJIAIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA,
BOKHENIINX XUMUYECKUX MOHATUAX, 3aKOHAX U TEOPUSIX;
-OBJIajJleHue YMEHUSIMH NIPUMEHATh MOTy4YEeHHbIE 3HAaHU U1 O0BSICHEHUS pa3HOOOpa3HbIX
XUMUYECKHX SIBJICHUH U CBOMCTB BEIIECTB, OLIEHKHU POJIM XMMUH B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTUM U TIOJIYYEHUH HOBBIX MATEPHUAJIOB;
-pa3BUTHe MO3HABATEIbHBIX HHTEPECOB U MHTEIJIEKTYaJIbHBIX CIIOCOOHOCTEMN B Ipoliecce
CaMOCTOSITENIbHOTO TPUOOPETEHUSI XUMHUECKUX 3HAHUH € UCTIOJIb30BaHUEM PAa3TUYHBIX
MCTOYHUKOB MH(POPMAIMH, B TOM YUCJIE KOMIIBIOTEPHBIX;
-BOCIIUTAHHE YOS KICHHOCTH B TO3UTUBHOW POJIM XUMHUH B KU3HU COBPEMEHHOI'0 O0IECTBa,
HEO0OXOIUMMOCTH XMMUYECKH TPAMOTHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U OKpYKaroIen
cpene;
-IpUMeHeHNe MOJTyYeHHbIX 3HAHMI U YMeHMHl U1 6€301acHOTr0 UCIIOJIb30BaHUS BEIIECTB U
MaTepHaJioB B OBITY, CETLCKOM XO03SHCTBE U Ha MPOU3BOCTBE, PEIICHUS MPAKTHUECKUX 3aja4 B
MTOBCEHEBHOM KU3HH, ITPEAYIIPEKICHNS SIBJICHUM, HAHOCSIIMX BPEJ] 3J0POBBIO YEIIOBEKA U
OKpYKarollen cpene.

B pamkax yka3zaHHBIX COAEpKaTEIbHBIX JUHUN PEIIAIOTCS CIEAYIONIUE 3aa4u:
- (hopMuUpOBaHME y yYaAIIUXCSl YMEHUS BUAETh U IOHUMATh [IEGHHOCTh 00pa30BaHMsl, 3HAUHUMOCTh
XUMHUYECKOT0 3HaHUS I KaXKI0ro YeJloBeKa HE3aBUCHMO OT €ro MpogecCHOHaTbHON
JeSATEIbHOCTH;
- COBEPILIEHCTBOBAHUE MPECTABICHUS 0 XUMUYECKOM COCTaBISAIONIEH €CTECTBEHHOHAYYHOH
KapTUHBI MUPA; YMEHUS 0OBACHATH OOBEKTHI U MPOLIECCHI OKPYXKAOIIEeH 1eHCTBUTENBHOCTH,
WCIIONIB3Ysl 111 TOT0 XMMHYECKUE 3HAHMUS;
- U3y4eHHE METOJI0B HAyYHOT'O MIO3HAHUS I OOBSICHEHUS! XUMHUECKUX SIBJICHUN U



- CBOMCTB BCIICCTB, OLICHKU POJIK XUMUH B PAa3BUTHUHU COBPCMCHHBIX TEXHOJIOTHUMN 1 MOJIY4YCHHU N
HOBBIX MaTepHaJIOB;

- BOCIIMTAaHHUC y6e)K,H€HHOCTI/I B ITO3UTHUBHOM POJIn XMMUHU B ’)KU3HU COBPCMCHHOTI'O 06H.[CCTBa,
HE00XO0IMMOCTH IPAMOTHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U OKpYXKaroIlel cpere;

- IPUMCHCHUC IMOJIYYCHHBIX 3HAHUN JJIsL 0€30IaCHOT0 UCIIOIL30BAHUS BCIICCTB U MaTCprUajIoOB B
OBITY, CEJTBCKOM XO034HCTBE U HAa IPOU3BO/ICTBE, PELLICHUS IPAKTUYECKHX 3a/1a4 B TOBCEJHEBHOMN
YKU3HU, IPENYNPEKICHUS SIBICHUN, HAHOCAIMX BPEJ 3/10POBbIO UEIOBEKA U OKPYKAIOIIEH
cpere;

- Pa3BUTUC NTO3HABATCIIbHBIX HHTCPCCOB, UHTCIINICKTYAJIbHBIX 1 TBOPYCCKUX criocobHoCTEH
y4aluxcs B porecce U3y4eHus UMU XUMUUECKONW HayKU M €€ BKJIaJla B COBPEMEHHbIN HayuyHO-
TEXHUYECKHUI MPOrPecCC;

- (hopMUpOBaHHME BAXKHEHIINX JIOTHYECKUX ONepaluii MblIICHUs (aHaIu3, CUHTE3, 000011eHue,
KOHKpETHU3alusi, CPaBHEHHUE U Ap.) B IPOLIECCE MO3HAHUS CUCTEMbI BAXKHEUIIINX TOHATHH,
3aKOHOB U TEOPUH O COCTaBE, CTPOEHUH U CBOMCTBAX XMMUYECKHX BEILECTB;

- OBJIAACHHUEC KIIIOYCBBIMU KOMIICTCHIIUAMU (y‘~I€6HO-H03HaBaTCJH)HI)IMI/I, I/IH(i)OpMaIII/IOHHI)IMI/I,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATHBHBIMH).

CornacHo ®enepaibHOMY 0a3uCHOMY y4eOHOMY IUIAHY JJIsSI OpraHU3aIui
OCYILECTBIIAIOLINX 00pa30oBaTeIbHYIO AeaTenbHOCTh Poccuiickoit @enepanuu st
oOsi3arenpHOro M3ydeHust xumun B 10 1 11 kmacce otBoguTcs mmo 1 yac B Heenro, 35 4acoB B
roJl, IpY HOPMATUBHOM MIPOAOIKUTEILHOCTH Y4€OHOT0 rojia B 35 yueOHbIX Hellelb.

PesyabTaThl 00yyeHus

Pesynprarhl 00ydeHus npeacraBieHbl B TpeOOBaHUAX K YPOBHIO MOJITOTOBKH U 33/1a10T
CUCTCMY UTOI'OBBIX PE3YJIbTATOB 06yquI/m, KOTOPBIX OOJDKHBI JOCTHUTaTh BCC BBIITYCKHUKH,
U3y4yaBIINie Kypc cpeiHel MKOJIbl. DTH TpeOOBaHUS CTPYKTYPHUPOBAHBI IO TPEM KOMIIOHEHTaM:
(<3HaTI>/HOHI/IMaTI)», «YMETb», «AUCIIOJIbB30BaTh HpI/IO6p€T€HHI>IC 3HAaHUA 1 YMCHUS B
IIPAKTUYECKOMN AEATEIbHOCTH U MIOBCEHEBHOM XKU3HW». [IpH 3TOM mociiefHue 1B€ KOMITIOHEHTHI
IPEJICTaBJICHbI OTAENIBHO M0 KaXKAOMY U3 pa3JIeloB COEPKaHNUs.



COJAEPKAHUAE TPOI'PAMMBI YYEBHOI'O IPEIMETA «XUMMWSA»

Oprannyeckass XuMus

BBeaenue

IIpenmer opranuueckod  xumuu. CpaBHEHME OPraHMYECKMX COEAMHEHUH C
HeopranudeckuMu. IIpupoaHele, HCKyCCTBEHHbBIE M CHHTETUYECKHE OPraHUYECKHE COCINHEHUS

Teopusi cTpoeHnst OpraHMYecKUX coeJMHEeHU I

Banentocte. Xumuueckoe crpoeHue. OCHOBHBIE IIOJIOKEHUS TEOPUM CTPOCHHUSA
OpraHUYECKUX COeTMHEHMN. MI30MepHs U H30MEpPBI.

YriieBoaopoabI U UX NPHPOJHBIE HCTOYHHKH

Ankansl. [lpuponsslii ra3, ero cocraB M IPUMEHEHHME KaK HCTOYHHMKA DSHEPIMU U
XUMHYECKOTO CBIPBS. | OMOIOrn4ecKuil psi NpeAeabHbIX yIIIEBOAOPOI0B. M3oMepus u

HOMEHKJIaTypa ajKaHOB. MeTaH M 3TaH KakK IIpeJCcTaBUTEeNN ajkaHoB . CBolicTBa
(ropeHue, peakUud 3aMeLeHMs, Nuposn3, Aeruapuposanue). I[Ipumenenue. Kpekunr u
u3oMepu3alusl  ajJKkaHoB. AJIKWIbHBbIE paaukaibl. MexaHu3smM  CcBOOOJHOPAAUKAIBHOIO
raJIOTEHUPOBAHMS AJIKAHOB.

AJnkeHbl. DTUJIEH KaK MIPEICTaBUTENb aJIKEHOB. [lomyuenue 3TuieHa B IpOMbIIUIEHHOCTH
(mermapupoBaHue STaHa) M B Jaboparopuu (meruaparanms 3TaHojia). CoiicTBa (TOpeHHE,
OpoMUpOBaHUe, TUApATAIMs, MOJUMEpU3alus, okucieHne pactBopoMm KMnO4)u npumMeHeHue
stuneHa. [lommatmiien. [Iponunen. CrepeoperyinspHocTs noaumepa. OCHOBHBIE TOHATHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUI. Peakiuu noiuMepusanuu.

Juensl. byranveH M M30IPEH Kak IPEICTaBUTENN IUEHOB .Peakuyy npucoenuHEHus C
y4acTUEM CONPSIKEHHBIX IUEHOB (OpoMupoBaHME, MOIMMEpPHU3alLUs, TUAPOrajioreHUpOoBaHUE,
ruapupoBanue). HatypanbHblil 1 CHHTETHYECKH Kaydyku. Pe3una.

AnKuHBI. AlleTUSIeH Kak MpeACcTaBUTENb alkuHOB. [lonydyeHue aneruneHa KapOUIHBIM U
MeTaHOBBIM criocoOamu. Ilomydenue kapOupa kanbuus. CBoiicTBa (ropeHue, OpoMupoBaHHE,
rupaTanys, TpUMepU3alis) 1 IpUMEHEHHUE alleTUIeHa.

Apenbl. ben3oin kak npeacrasurens apeHOB. COBpEMEHHBIE MIPEICTABICHNS O CTPOCHHUH
6ensona. CBoiicTBa OeH30ua (TopeHre, HUITPOBaHUE, OpPOMUPOBAHUE) U €r0 MPUMEHEHUE.

Hed1p 1 cioco6s! ee nepepabotku. CocraB HedTu. IlepepaboTka HEQTH: MEeperoHka u
KpeKUHT. PUPOPMUHT HU3KOCOPTHBIX HEPTENpoayKTOB. IIoHATHE 00 OKTAaHOBOM UHCIIE.

Lemoncmpayuu. I'opeHne MeTaHa, dTUIEHA, auneTuiaeHa. OTHOLIEHNE METaHa, 3THUJICHA,
aneTuiieHa U OeH301a K pacTBOpaM NepMaHraHaTta kanus 1 OpomHo#t Boje. [loaydyenue atunena
peakuuen neruapaTaldy 3TaHOda, aleTH/eHa — THAPOJIM30M KapOuja Kaiblus. PasnoskeHue
KaydyKa IpU HarpeBaHUU, UCIBITAHUE MTPOTYKTOB Pa3yIO’KEHUs HAa HEeNpeaAeabHOCTh. Komnekus
00pa3uoB HePTH U HEPTETIPOTYKTOB.

Jlabopamopnvie onvimoul. 3.00HapyXeHUE HENpPEICTbHBIX COCTUHCHUH B IKHIKHX
Hedrenpoaykrax. 4. Ilomydenue u cBoiicTBa anerwieHa. 5. O3HaKOMIIEHHE C KOJUIEKIMEH
<HedT1b 1 TPOAYKTHI €€ MepepadOTKI».

Kucnopoacoaepxamme oprannyeckie coeJHHEHUs

CrupTsl. MeTaHON M 3TaHOJ KakK MPEeACTaBUTENM MPEeIbHBIX OJTHOATOMHBIX CIUPTOB.
CoiicTBa 3TaHoNa (TOpEHKE, OKUCIICHUE B albJeru, neruapatanus). [lonydenue (OpoxeHnemM

TJIFOKO3bI U THIpATaIlMel dTHICHA) U IPUMEHEHUE dTaHOJa. DTUJICHTIIUKOIb. [ muiepuH
KaK elle OJMH MpEeACTaBUTEIb MHOTOaTOMHBIX cnupToB. KadecTBeHHas peakuus Ha
MHOTOaTOMHBIE CITUPTHI.

®enou. [Tonydyenue penona uz kameHHoro yrist. KaMeHHBIN yroiib ¥ €ro UCHOJIb30BaHUE.
KokcoBanue kaMeHHOTO yTJIsi, BaKHEUIINE MPOTYKThl KOKCOXMMHYECKOTO MPON3BOCTBA.

B3auMHoe BiHsiHME aTOMOB B MoJieKyJie (eHona (B3aumojeiicTBue ¢ OpoMHON BOJIOW U
ruapokcuaoM Hatpus). [lomydenue u mpumeHnenue GeHoa.

Anpaeruasl. @opmanpaeru U aueTalbIeru]l Kak IpeacTaBUTeNn anbaeruoB. [lonsatue
o keroHax. CBoiicTBa (peakiysi OKMCIEHHS B KHUCIOTY M BOCCTAHOBJICHMsI B CIUPT, PEaKLUs



nonukoHAeHcanun (opmanpaeruga ¢ ¢enonom). IlomydyeHue (OKUCIEHHWEM CIUPTOB) U
npUMeHeHue popMalibAeruia 1 aleTaabAerua.

denonodopmabaeruIHble MIaCTMACChl. TepMOIUIaCTHYHOCTh U TEPMOPEAKTUBHOCTD.

KapOoHOBbIE ~KHCIIOTBI. YKCycHas KHUCIOTa Kak IpPEACTaBUTENb IPelebHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOWCTBa YKCYCHOH KHCIOTHI (B3aMMOACHCTBHE C
MeTaJulaMH, OKCUAAMU METaJUIOB, THPOKCUIaMHU METANIOB M COJISIMU; PEAKIMsl 3TepruUKaLIUN).
IIpuMeHeHne yKCYCHOM KUCTIOTBHI.

Crnoxuble 3gupsl 1 xupbl. CI0XkKHBIE H3PUPBI KaK MPOAYKTHl B3aUMOJEHCTBUS KHCIIOT CO
CHUpTaMH. 3HAUEHHE CIOXKHBIX O3(UPOB B NpUPOJE U KU3HM dYenoBeka. OTaenbHbIe
IIPEJCTAaBUTENIN KUCIOT HMHOTO CTPOEHUS. OJICMHOBAas, JIMHOJIEBAs, AKPWUJIOBAs, IaBeJeBasd,
OcH30liHasl.

JKupbI KaK ClI0XKHBIC A(HUPHI TIHLIEPHHA U KUPHBIX KapOOHOBBIX\KHCIIOT. PacTurensHble
U KUBOTHBIE >KHUpBI, UX cOCTaB. 'MIponau3 uiau oMbuleHHE XUpoB. Mbina. CuUHTETHUECKHE
morotue cpeacrsa (CMC). [prMeHeHre KUPOB. 3aMeHa KHUPOB B TEXHUKE HEMHUIICBBIM CHIPHEM.

Vrneonpl. Ilonstue 00 yrieBomax. ['oko3a kKak MNpeacTaBUTEIh MOHOCAXapHUIOB.
[TonsiTHE O ABONCTBEHHOM (DYHKIIMM OPraHUYECKOr0 COEAMHEHUS Ha IPUMEPE CBOMCTB INIFOKO3bI
KaK ajJbJeruaa ¥ MHOTOATOMHOTO CIIUPTAa — allbJAEeTru0CIupTa. bpoxeHue ritoKo3bl. 3HaUeHHE
Y IIPUMEHEHUE II0K03bl. DPYKTO3a KaK U30MEPIIIFOKO3BI.

Caxapo3a kak npeacTaBuTenb aucaxapuaoB. IIpomsBonactBo caxapa. Kpaxman u
LEJUTF0JI03a KaK MPEJCTaBUTENN NojrcaxapuaoB. CpaBHEHHE UX CBOWCTB M OMOJIOTHYECKAs POJIb.
IIpuMeHeHne 3TUX MOoJucCaxapuI0B.

Hemoncmpayuu. Oxucnenue cnupra B anpaerui. KadecTBeHHble peakuuu Ha
MHoroaromuele cnuptel. Komrekuus <KKamennbsii yrons>. Komekuus npoayKToB
KOKCOXMMHYECKOTO TIPOU3BOJCTBA. PacTBOpUMOCTh (peHONa B BOJIC IPU OOBIYHOM TemIeparype
u npu HarpeBaHuM. KauecTBeHHble peakuuu Ha ¢(eHon. Peakuus cepeOpsitHOro 3epkana
aNbJeTUI0B M TIIOKO3bl. OKHCIIEHHWE aJbJAETUIOB U TJIOKO3bl B KHUCJIOTY C IOMOLIBIO
ruapokcuaa meau (II). KauectBennast peaxknuss Ha kpaxmain. Kosuiekuust sgupHbBIX Macel.
Komnekuus ninactmace u u3enuid n3 Hux. Koyuieknus MCKyCCTBEHHBIX BOJIOKOH M M3JENHN U3
HUX.

JlabopaTopubie onbITbl. 6. CBolicTBa 3THIOBOrO cnupra. 7. CBOMCTBaA IiMuepuHa. 8.
CgoiictBa ¢opmanbreruga. 9. CoiictBa ykcycHoi kuciotel. 10. CoiictBa >xupoB. 11.
CpaBHEHHE CBOICTB pacTBOPOB MbUIAa U CTUpaibHOro mnopomka. 12. CpoiicTBa riroko3sl.13.
CaoiicTBa Kpaxmana

A3oTcoaepxkanye OpraHnyecKkne CoeANHeHus!

AMuHbl. MeTunaMuH Kak NpeACTaBUTENb aln(aTHYeCKMX aMUHOB M aHWIMH — Kak
apomarndeckux. OCHOBHOCTb aMHHOB B CpPaBHEHHWH C OCHOBHBIMH CBOWMCTBAMH aMMHAaKa.
AHWIIVH 1 €ro CBOWCTBA (B3aUMOJICHCTBHE C COJISTHON KUCIOTOW U OPOMHOM BOJION).

B3aumHOe BiusSHHME aTOMOB B MOJIEKYJIaX OpPraHMYECKHX COEIMHEHUN Ha IpUMEpe
aHnnuHa. [lomydyenne annnnaa o peakuuu. H. 3unnna. [IpuMeHenne anunuHa.

AMUHOKHCHOTHI. [JIMIIMH M anaHuH Kak IPEeACTAaBUTENHM INPUPOIAHBIX AMHUHOKHUCIOT.
CBolicTBa aMUHOKHUCJIOT Kak aM(OTEpHBIX OpPraHMYEeCKHX COEeIWHEHUH (B3aMMOJEWUCTBHE CO
menoyaMu  kucinoramu). OcoOEHHOCTH AMCCOLMAIMM aMHHOKHCIOT B BOJHBIX pacTBOpax.
bunonsipupie nonsl. OOpa3oBaHHe MOJMUIENTUAOB. AMHUHOKAaIpOHOBas KHUCIOTa Kak
IIPEJICTABUTENIb CUHTETHUUECKUX AMHUHOKUCIOT. [loHATHE O CHHTETMYECKMX BOJIOKHAX Ha
npuMepe KampoHa. AMMHOKUCIOTBI B MpHpoAe, MX Ouojoruueckas poib. HezameHumbie
AMUHOKHCIIOTBHI.

benku. benku xak nomunentunabl. CTpykrypa OenkoBbIX Mosekyid. CBoiicTBa OenKoB
(ropeHue, TUAPOIN3, IIBETHBIC peaklnu). bruonornueckas poiib OSIKOB.

HyxnennoBbie kucinoTbl. HyKaeHMHOBBIE KHCIOTBI Kak MOJMHYKJIEOTHABL. CTpocHHE
nykieotuna. PHK un JIHK B cpaBHeHun. IX ponb B XpaHEHMM U Iepeadye HacJeICTBEHHOM
uHpopmanuu. [ToHsTHE O TEHHON MH)KEHEPUN U OMOTEXHOJIOTHH.



I'eneTndeckass CBA3b MEXKAYy KilaccaMd OpraHU4ecKux coenuHeHuid. [lonarue o
TEHETHUYECKOM CBSI3U U T€HETUYECKUX PSax.

JdemoncTpauuu. B3anmoneiicTerue aMMHaka M aHWIMHA C COJSIHOW KUCIOTOM. Peakums
aHuJIMHa ¢ OpoMHOM BoJoH. Jloka3aTenbcTBO HalnWuMsl (PYHKIMOHAJIBHBIX I'PYIIT B pacTBOpax
aMUHOKMCIIOT.

PactBopenue u ocaxxnenue OenkoB. L{BeTHble peakiuu O6eiaKkoB. 'opeHue nTuubero nepa
u mepcrsHo HutH.  Mopens wmonekynsl JHK.  Ilepexonmpl:  sraHOn — oTHineH —
STUJIEHIIMKOIb — ATUICHIIUKOIAT Menu (II); sTaHoi — 3TaHanb — 3TaHOBAs KUCIIOTA.

JlabopaTopHblie onbIThl. 14. CBolicTBa OEIKOB.

IIpakTuyeckasi padora Ne 1. Pemenue skcriepuMeHTaIbHBIX 33724 110 UACHTU(UKAIIIH
OPraHUYEeCKUX COCIUHECHUM.

XuMHS U )KU3Hb

[Tmactmaccel u BojokHa. [Tonmumepu3amust 1 MOIMKOHACHCAIHS KaK COCOOBI MOTydeHUs
CUHTETHUYECKUX  BBICOKOMOJIEKYJISIDHBIX ~ COEJUHEHUM. [lonyueHne  HMCKYCCTBEHHBIX
BBICOKOMOJICKYJISIDHBIX COCJMHEHUH XWMHUYECKOH MOAu(UKauel MPUPOJHBIX IOJIMMEPOB.
CrpoeHue noauMepoB: TMHEWHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[lonsatne o mmactmaccax. TepMomacTMUHBIE M TEPMOPEAKTHBHBIE ITOJHMMEPHI.
OtnenbHbIE IIPEICTaBUTENIN CUHTETHUYECKUX " HCKYCCTBEHHBIX IIOJINMEPOB:
denonodopmanbIeTHAHBIE CMOJBI, TOJMBUHIIXIOPU, TE(IOH, ETUTYION].

[lonsTe 0 XUMHYECKMX BOJIOKHaX. HaTypanbpHble, CUHTETHUYECKHE W HCKYCCTBEHHBIE
BoslokHa. Kiaccuukanust W OTAENTbHBIE TMPEACTABUTENN XMMHUYECKHX BOJIOKOH: aIE€TaTHOE
(TpuaLeTaTHBIN IIETK) U BUCKO3HOE BOJIOKHA, BUHUIXIJIOPUAHBIC (XJIOPHH), HOJUHUTPHIbHBIC
(auTpoH), mosmamuIHbIe (KarpoH, HaiIoH), monuddupHbie (JlaBcaH).

@®epmenThl. @DepMeHTbl Kak OHOJOIMUYECKHE KaTalau3aTopbl OJNKOBOH IMPHUPOJIBL.
[Tonsitue o pH cpeabl. OCOOEHHOCTH CTPOEHUSAU CBOMCTB (CEIEKTHMBHOCTh M 3()PEKTUBHOCTD,
3aBHCUMOCTh JIeWCTBUS OT Temmeparypbl U pH cpensl pacTBopa) (pepMEHTOB MO CPaBHEHHIO
HEOPraHMYeCKUMHU KaTaiu3aropamMu. Poib (QEepMEHTOB B  KU3HEACSITENbHOCTH IKHUBBIX
OpPraHU3MOB U ITPOU3BOJICTBE.

Buramunel. Ilomdatne o BUTamMuHax. Buasl BUTaMMHHOM  HEZOCTATOYHOCTH.
Knaccugukarus suramuHoB. Butamun C kak npeacTaBuTeNb BOJOPACTBOPUMBIX BUTAMHUHOB U
BUTaMUH A Kak IPEJICTaBUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonbl. IloHsTHe © TropMOHax Kak OHOJOrMYECKHM AaKTHUBHBIX BEILECTBaXx,
BBITMIOJHSIONINX DSHIOKPUHHYIO PETyJSIUI0 >KU3HENEATEIbHOCTH OpraHu3MoB. BaxHeimue
CBOWCTBA TOPMOHOB: BBICOKAs (PU3UOJOTMUYECKasi AKTUBHOCTb, JAMCTaHLIIMOHHOE JEHCTBHE,
ObIcTpoe pa3pyllieHre B TKaHsaX. OTaeNbHbIE IPEICTaBUTENN TOPMOHOB: UHCYJIMH U aIp€HAINH.
[Tpodunaktuka caxapHoro auabera. [ToHaTHe 0 CTEPOMIHBIX TOPMOHAX Ha MpPUMEPE MOJOBBIX
TOMOHOB.

JlekapctBa. JlekapcTBeHHass XHMHA: OT ATPOXMMUM U (apMakoTepanud 10
Xumuorepanuu. AHTHOMOTHKM M JucOaktepuo3. Hapkormueckue BemiectBa. Hapkomanus,
6opb0a ¢ Hell ¥ TpoQHIIaKTHKA.

Pemenne 3amau mo opranuyeckoil xumuu. Pemenue 3amad Ha BbIBOA  (POPMYIIBI
OpPraHMYECKUX BEIIECTB 0 NMPOJIYKTaM CrOPAHUS U MACCOBBIM JIOJISIM DJIEMEHTOB.

JdemoncTpanuu. Koseknus miactMace, CHUHTETUYECKUX BOJIOKOH M M3ACIIANA W3 HUX.
Pasnoxenne nepokcusa BoJOpPOJa C TMOMOIIBIO MPUPOIHBIX OOBEKTOB, COJACPKALIMX KaTajasy
(ceIpoe msica, cbipoit kaptodens). Komnekmus CMC, coaeprkanux 3H3uMBbI. VcribiTaHue cpeabl
pactBopa CMC unnukatopHoit Oymaroil. Kosyekuus BUTaMUHHBIX npemnapatoB. VcmbiTanue
Cpenbl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHANKATOPHON Oymaroii. MicipiTaHue anTedHoro
npernapara UHCYJIMHA Ha OeNoK.

JlaGopaTopHble onbITHI. 15. 3HAKOMCTBO ¢ 00pa3IaMu IJIaCTMAcC, BOJIOKOH U KaydyKOB.

IIpakTnyeckas padoraNe2. Pacnio3HaBaHMe MJ1aCTMAcC U BOJIOKOH.



OBLIASA XUMMUAL. 11 KJITACC

Ilepuoauyeckuii 3aK0OH M CTPOEHUE aTOMA

Otkpeitue JI. WM. MenneneeBsiM Ilepuoguueckoro 3axoHa. IlepBele ONBITKH
KJaccu(UKalMU XUMUYECKUX 3JIE€MEHTOB. BajkHellne NOHATHS XUMHUM: aTOM, OTHOCHTEIbHAs
aToMHas U MouiekysspHas Maccel. Otkpeitue . Y. MenneneeBsiM Ileproauueckoro 3akoHa.
[Tepuonnueckwuii 3akoH B popmynuposke . 1. Menaeneena.

[Tepuonnueckas cucrema JI. WM. Menneneea. Ilepuonunueckas cucrema /[l H.
MeneneeBa Kak n300pakxeHue MEPUOJUUECKOro 3aKOHa. Pa3nuyHble BapuaHThl IEPHOIUIECKOM
cuctemsl. [lepuonbl v rpynnbl. 3HaYEHHE IEPUOIUIECKOTO 3aKOHA U IEPUOANYECKON CUCTEMBI.

Crpoenne atoma. AToM— ciokHasg 4acTuia. OTKpPBITHE 3JEMEHTAPHBIX YaCTUL[ U
CTPOEHMs aroMa. Sapo aroma: IPOTOHBI M HEUTpoHbL. I3oromsl. M3oromel Boxopoxa.
DNeKTPOHBI. DIIEKTPOHHAS 000JI0YKa. DHepreTudeckuii yposenb. OpbOurtamu: S-, p- u d-
opbutanu. PacnpeneneHue SIEKTPOHOB 110 JHEPreTHUYECKUM YPOBHAM U OpOUTANISIM.
OJNEeKTpOHHbIE KOH(UIYpallMd aTOMOB XMMMYECKMX 3JIEMEHTOB. BajeHTHblE BO3MOXHOCTH
aTOMOB XMMHYECKHUX 3JIEMEHTOB.

Ilepuoguuecknii 3akoH M cTpoeHHE aroma. COBPEMEHHOE MOHATUE XUMHUYECKOIO
anemenTa. CoBpeMeHHasi (OpMyJIMPOBKa MEPUOANYECKOro 3aKkoHa. [IpuunHa nepuoanyHOCTH B
U3MEHEHUH CBOWCTB XMMMYECKMX 3JIeMEHTOB. OCOOCHHOCTHM 3allOJHEHHS HHEPreTHUECKUX
YPOBHEH B 3JIEKTPOHHBIX 000JI0YKaX aTOMOB IIEPEXOIHBIX 3JIEMEHTOB. DJIEKTPOHHBIE CEMENCTBA
9JIEMEHTOB: S- U p-3JieMeHThL; d- U f-371eMeHThI.

Jemonctpauuu. Pazmmunsie popmel [leproamueckoii cucremsr 1. M. Menneneesa.

Tema 2. CTpoeHue BemecTBa

KoBanientnast xumudeckasi cBsi3b. [loHaTne 0 xkoBasieHTHOU cBsizu. OOIIast AJIEeKTpOHHAsS
napa. KpaTHOCTh KOBaJIEHTHOH CBA3M. DIEKTPOOTPULATENBHOCTD. [lepekpbiBaHNEe 2IIEKTPOHHBIX
opbuTtaneil. 6- U m- cBA3U. KoBajieHTHas MOJSpHAas W KOBAJEHTHAsl HEMOJIApHAs XUMUYECKHE
cBsi3u. OOMEHHBI M JJOHOPHO-AaKLENTOPHBIM MeXaHU3Mbl OOpa30BaHUs KOBAJIECHTHOH CBS3H.
BemiectBa MONEKyISpHOrO M HEMOJIEKYISIPHOTO CTPOEHMs. 3aKOH IMOCTOSIHCTBA COCTaBa s
BEILECTB MOJIEKYJISIPHOIO CTPOCHHUS.

Nonnas xumudeckas cBaA3b. Katnonel n aHnoHsl. MloHHas CcBsA3b U ee cBoicTBa. MoHHas
CBSA3b KAaK KpaWHUU Cly4all KOBAJIEHTHOHM MOJSApHOU cBsi3u. DOpMysbHas €JUHULA BEILIECTBA.
OTHOCHUTENBHOCTD JAETICHUS] XUMUYECKUX CBA3EH Ha THUIIBI.

Meramnmnyeckass Xumuueckas CBsi3b. OOmmue ¢usndyeckue CBOICTBa METaJlJIOB.
3aBUCHUMOCTh 3JIEKTPOIPOBOAHOCTH METAUIOB OT TemmepaTypsl. CriaBbel. YepHble U I[BETHBIE
CIUIABBI.

ArperatHble cOCTOSHUS BemiecTB. ['a3pl. 3akoH ABoraapo s ra3oB. MoJspHBIN 00beM
ra3o00pa3HbIX BemecTB.(Tpu H. y.). XKuakocru.

Bomoponnass xummdeckass cBsizb. BogopomHasi  CBsi3b, KaK  OCOOBIA  Cirydait
MEXMOJIEKYJIIPHOTO B3auMoJeicTBUsA. MexaHu3Mm ee 0oOpa3oBaHUS U BIMSHUE Ha CBOMCTBa
BellecTB (Ha nmnpumepe Bojabl). Mcnonp3oBaHue BoAbl B OBITY W Ha IPOU3BOJCTBE.
BuytpumosnexyssipHas BOJOPOHAS CBSA3b U ee OHOoIornyeckast poib.

Tunel kpuctammyeckux pemeérok. Kpucrammueckas pemerka. MloHHbIE,
METAJIIINYECKHUE, AaTOMHBIE U MOJIEKYJISIPHBIE KPUCTAJUIMUECKUE PELIETKU. AJIJIOTPOIIHS.
AMop(dHbIe BelIecTBa, UX OTIIMYUTENbHbIE CBONCTBA.

Yuctele BemecTBa U cMecu. CMecu 1 XUMUYECKUE COEAMHEHUS. [ OMOreHHbIe
rereporeHHble cMecu. MaccoBasi 1 00beMHas JOJM KOMIIOHEHTOB B cMecu. MaccoBast 1015t
npuMeceil. Pemenne 3agad Ha MaccoByro 0i1t0 puMmeceid. Kimaccugukariys BeniecTs no
CTEIECHH UX YUCTOTHI.

JucniepcHble cucteMbl. [loHsaTHE AucniepcHoi cucteMsl. JucnepcHas dasa u
nucriepcuoHHas cpena. Knaccugukanus nucnepcHsix cucreM. KomutonaHsle nucnepcHbie
CUCTEMBI. 30JI1 U T€IU. 3HAaUE€HNE AUCIIEPCHBIX CUCTEM B IIPUPOJIE U JKHU3HH YEIIOBEKA.



JemoncTpanuu. MoJens KpUCTALTHYECKON PEeLIeTKH XJIopuaa HaTpusi. OOpa3iisl
MUHEpAJIOB C HOHHOM KPUCTAJUNIMYECKON PEIIETKON: KaapuTa, ranura. Moaenu
KPUCTAJUTMYECKUX PEHIETOK <KCyXOT0 JIbaa>> (Wi Hoaa), anmasa, rpadura (Miau KBapiia).
Mopnens MonsipHoro o0bema razoB. Tpu arperaTHeIX COCTOSIHUS BOJIbI. JIUCTHILISIMS BOJIBIL.
OO0pa3siibl pa3IMYHBIX TUCIIEPCHBIX CUCTEM: SMYJIBCHH, CYCIIEH3UH, adpO30JIeH, reeil 1 30JICH.
Koarynsmus. Cunepesuc. Ipdext Tunmans.

JlaGoparopHbie onbIThl. 1. OnipeaeneHne CBOMCTB HEKOTOPHIX BEILIECTB HA OCHOBE THIIA
KPUCTAIIIMYECKON pemeTKu. 2. O3HaKOMIIEHHE ¢ KOJIJIEKLMEHN MOJIMMEPOB, IJIACTMACC U BOJIOKOH
u m3aenui Hux. 3. JKECTKOCTh BOABL. Y CTpaHeHUE KECTKOCTU BOJIbI. 4. O3HAKOMJICHHUE C
MUHEPATBHBIMU BoAaMHu. 5. O3HAKOMJIEHUE C JUCIIEPCHBIMU CUCTEMAaMH.

IpakTuyeckoe 3ansiTue Ne 1. [loaydyeHue u pacrio3HaBaHHUE Ta30B.

Tema 3. dnexTponurnyeckas ruccouuanus (7/19 1)

PactBopsl. PacTBOpBI Kak TOMOT€HHBIE CUCTEMBI, COCTOSLIUE U3 YACTULl PACTBOPUTEIIS,
PacTBOPEHHOTO BEIIECTBA U MPOAYKTOB UX B3aMMOIeHCTBH. PacTBOopeHne kak pu3uko-
XUMUYECKHM mponecc. MaccoBasi 107151 paCTBOPEHHOIO BelllecTBa. TuIibl pacTBOpoB. MoiisipHas
KOHIIEHTpalus BeliecTsa. MuHepaibHbIE BOJBI.

Teopus 37€KTPOIUTUYECKON JUCCOIMAIUU. DIEKTPOJIUTHI U HEANIEKTPOIUThl. CTeneHb
AIIEKTPOJINTUYECKON Aucconuanui. CHIIbHBIE U C1a0ble 3JEKTPOIUTHI. Y paBHEHUS
3JIEKTPOJIMTUYECKON Jucconuanui. Mexanusm auccounanuu. CTyneHuarTas 1ucCouualus.
Boxopoanslii mokasaress.

Kucnots! B cBeTe TeOpuu AIIEKTPOIUTHYECKON Auccoruanuu. OO0Iire cBONCTBa
HEOPraHUYECKUX U OPraHUYECKUX KUCIIOT.

VYcnoBust TeUeHUS peaKUUid MEXIY IEKTPOJIUTAMU. DIIEKTPOIUTUUECKUE CBOMCTBA
A30THOM, KOHIIEHTPUPOBAHHON CEPHOU U MyPaBbUHON KHCIIOT.

OcHoBaHUS B CBETE TEOPUH DIEKTPOIUTHUECKON TUCCOIMAIINU, UX KIaCCU(PUKALIUS U
oOurne cBoiicTBa. AMHMHBI, KaKk OpraHM4eckre ocHoBaHus. CpaBHEHHE CBOMCTB aMMHaKa,
METHJIaMUHa ¥ aHWJIMHA.

Conu B cBeTe TEOPHH JEKTPOIUTUUECKOMN TUCCOMALINHY, UX KIacCUPUKALKA U OOIIHe
cBoiicTBa. CoiM KUCIIbIE U OCHOBHBIE, COJIM OPraHUYECKUX KUCIOT. Mblia. DIeKTpOXUMUYECKHUM
pAI HAIPSHDKEHU METAJIJIOB M €r0 UCIOJIb30BaHUE ISl XapaKTEPUCTUKH BOCCTAHOBUTEIIBHBIX
CBOICTB METAJIJIOB.

I'maponns. Cydau ruaponu3sa conet. Peakuus cpeast (pH) B pactBop
TUAPOSIM3YIOUINXCA cosiel. 'Maponn3 opraHn4eckux BeLeCTB, €ro 3HaUE€HUe.

JdemoHcTpanuu. VcnibiTaHue pacTBOPOB 3JIEKTPOIUTOB U HEIJIEKTPOIUTOB HA MPEAMET
JUCCOLIMAIIMU. 3aBUCUMOCTD CTENIEHH 3JIEKTPOJIUTHUECKOMN TUCCOIMAIMM YKCYCHON KHUCIOTHI OT
pa3basieHus pactBopa. [Ipumepsl peakinii HOHOOpa30BaHUEM OCAaJIKa, Ta3a WU BOJBI.
XUMHYEeCKHE CBOWCTBA KUCIIOT: B3aUMOJICHCTBUE C METAJJIaMU, OCHOBHBIMU U aM(OTEPHBIMU
OKCHJIaMU, OCHOBaHUSIMU (I111eJI04aMHU M HEPACTBOPUMBIMU B BOJIE), coJlsiMU. B3aumoeiicteue
a30THOW KHUCIIOTHI ¢ Mefibl0. Paz0aBienue cepHoit kuciaoTel. OOyriiMBaHHE KOHLIEHTPUPOBAHHON
CEpPHOM KUCJIOTOU caxapo3bl. XUMUYECKUE CBOWCTBA LIENOUEH: peaKlvsl HEUTpalIn3alnu,
B3aMMOJIEICTBHE C KUCIOTHBIMU OKCHUAMH, COJISIMU.

PaznosxeHnre HepaCTBOPUMBIX B BOJIE OCHOBAHUM MPU HArpeBaHUU. XUMUYECKUE
CBOMCTBA COJIEH: B3aMMOJICHCTBHE C METAJUIAMU, KHCIIOTaMH, IIEJI0YaMHU, C APYTUMH COJIIMH.
I'unponu3 kapbuna xanpius. M3ydenne pH pacTBOpOB THIPOIUIYIOMIMXCS COJIEH: KapOOHATOB
HIEJIOYHBIX METAJIJIOB, XJIOPU/A U alleTaTa aMMOHHUSI.

JlabopaTopHblie onbIThI. 6. O3HaKOMJIEHUE C KOJUIEKIIUEN KUCIIOT.

7. IlonnyyeHnre u CBOMCTBA HEPACTBOPUMBIX OCHOBAaHMM. 8. O3HAKOMJIEHUE C KOJIEKIIUEH
OocHOBaHUM. 9. O3HaKOMIIEHHE C KOJIJIEKLIUENH MUHEPAJOB, coepkamux conu. 10. Mcnbitanue
pPacTBOPOB KUCIIOT, OCHOBAaHUM U coJie MHANKaTopaMu. 1 1. Pa3nuyHbie ciiydau sieKToam3a
coisieit. 12. 'maponus XJI0pu10B U aleTaTOB MICTIOYHBIX METAJIOB.

IIpakTuyeckasi padora Ne 2. Pemenue sKCriepuMeHTAIbHBIX 33124 Ha WICHTH(DUKAITHIO
HEOPraHUYECKUX U OPTaHUYECKUX COCTUHEHUM.



Xumuueckue peakuun. Knaccudukanus Xxumuueckux peakuuid. Peaxkimu, unyme 6e3
M3MEHEeHHUs cocTaBa BenlecTB. Kitaccudukaius no 4uciy U COCTaBy pearupyroliux BemecTB U
IPOAYKTOB peakuuu. Peakuuu paznoxeHus, COeAMHEHHs, 3aMeIIeHus] 1 0OMeHa
HEOPraHWYECKON XMMUU. Peakiinu npucoeuHeHus1, OTILEIICHUS, TOJIMMEPHU3ALMN KaK YaCTHBIN
CIIy4ail peakuuil TpPUCOEAUHEHHUS.

TennoBoi 3 PEeKT XMMUIECKUX peaKIuii. IK30- U SHIOTEPMHUUECCKUE PEAKITUH.
TepMmoxumuueckue ypaBHeHus. PacueT KoyinyecTBa TEIJIOTHI 10 TEPMOXUMUYECKUM
YPaBHEHUSM.

CkopocTh XMMHUYECKUX peKIU. [IoHsITHE 0 CKOPOCTH XMMUYECKUX peaKLui,
AQHAJTUTUYECKOE BBIPAXKEHUE. 3aBUCUMOCTh CKOPOCTH PEAKLMK OT KOHLIEHTpAluu, JaBJICHUS,
TEMIIEPATYPBHI, IPUPObI PEATUPYIOLINX BELUIECTB, IJIOLAAN UX COIIPUKOCHOBEHNUS. 3aKOH
JEHCTBYIOLMX Macc. Penienue 3aja4 Ha XUMUYECKYO KUHETHUKY.

Karaims. Karanuzaropsl. Karanus. 'omoreHHsIi 1 rerepo reHHbii karanus. [Ipumepsl
KaTaJUTHYECKUX MPOIIECCOB B IPOMBIIUICHHOCTH, TEXHHUKE, ObITY. DepMEHTHI U KX OTIUYUS OT
HEOpPraHMYECKUX KaTanu3aropoB. [IpuMeHeHune kaTain3aTtopoB U GEepMEHTOB.

Xumnueckoe paBHoBecue. OOpaTtumble 1 HEOOpPaTUMBIE PEAKLUU. XUMUYECKOe
PaBHOBECHE U CIIOCOOBI €r0 CMEILEHUS Ha pUMeEpe MojlydeHus ammuaka. CHHTe3 aMMuaka B
MPOMBINUICHHOCTH. [IoHATHE 00 ONTUMANIBHBIX YCIOBUSIX MPOBEIEHUU TEXHOIOTUYECKOTO
mporecca.

OKHCIUTENBHO BOCCTAHOBUTEIbHBIE TPOLECCH. OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. OKucIUTENs U BOCCTaHOBUTENL. OKHUCIIEHNE U BoccTaHOBIeHHE. CocTaBiieHue
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOJOM IJIEKTPOHHOTO OasiaHca.

OO01ue cBoiicTBa METaJIOB. XMMUYECKUE CBOWCTBA METAJJIOB KaK BOCCTAHOBUTENEH.
B3auMozeiicTBue METalIOB ¢ HEMETAJUIaMH, BOJIOM, KUCIIOTaMHU M pacTBOpPaMu COJIEH.
MertamiorepMmus.

Koppo3ust MeTayioB Kak OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIHN Mporiecc. CriocoObl
3allUThl METAJJIOB OT KOPPO3HUH.

OOm1ue cBoiicTBa HEMETAIIOB. XMMUYECKHE CBOMCTBA HEMETAJUIOB KaK OKUCIUTENEH.
B3aumopeiicTBre ¢ MeTaysuiaMu, BOJIOPOJIOM U IpyrUMH HeMmeTaiaMu. CBOMCTBa HEMETAIIIIOB
KaK BOCCTaHOBUTENEH. B3aumonelcTBrE ¢ IPOCTBIMU U CIIOKHBIMU BEILECTBAMHU-OKHCIUTEISIMHU.
OO0m1as XxapakTepucTHUKa rajJoreHOB.

Onexrponu3. O0mMe crnocoOs! MOTyYeHUS METAJIOB U HEMETAIIJIOB. DJIEKTPOIU3
PacTBOPOB U PaCIJIaBOB AIEKTPOJIUTOB HA MIPUMEPE XJIOpUJIA HATPUS. DIEKTPOIUTHIECKOE
noJjryueHue anmoMuHus. [IpakTudeckoe 3HaueHHe anekTponn3a. ['anpBaHoIuIacTuKa 1
raJlbBaHOCTETUl.

3axntoueHue. IlepcriekTuBbI pa3BUTHS XUMUYECKOW HAYKH U XUMUYECKOTO IPOU3BOICTBA.
Xumus 1 IpodsieMa OXpaHbl OKPYKAIOIIEH CPEeIbI.

JeMoHCcTpanuu. DK30TEPMUUYECKNE U SHIOTEPMUUECKHE XUMUYECKUE PEAKLINU.
TennoBsle SBICHUS IPY PACTBOPEHUH CEPHOM KHUCIOTHI 1 aMMUAYHOM CETUTPBI. 3aBUCUMOCTD
CKOPOCTH peakliiy OT IPUPOABI BEIIECTB HA PUMEPE B3aUMOJIEHCTBUS PACTBOPOB Pa3IMUHbIX
KHCJIOT OJIMHAKOBOM KOHIIEHTPAIMH C OJIMHAKOBBIMH KyCOUKaMH (IpaHyJiaMu) [IUHKA U
OJIMHAKOBBIX KYCOUKOB PAa3HBIX METAJUIOB (MarHus, IMHKA, jKeJe3a) C pacTBOPOM COJITHOM
KHUCIO0ThI. B3aumoielicTBrE pacTBOPOB CEPHOI KUCIOTHI C paCTBOPAMU THOCYJIb(aTa HaTpUs
pa3IMYHOM KOHLIEHTpALUU U TeMnepaTypsl. Monens kumnsiero cios. Paznoxxenue nepokcuaa
BOJIOPOJIa ¢ MOMOIIbI0 Heopranuyeckux katanuzaropoB (FeCl2, KI) u mpupoaHbix 00beKTOB,
coJiepKalux Kartanasy (ceipoe Msico, kapTodens). [Ipocreiimme okucauTensHo-
BOCCTAHOBUTEIbHBIC PEAKIIUN: B3aUMOJEHCTBUE IIMHKA C COJISTHOM KMCJIOTOU U JKeJie3a ¢
cynbdarom meau (I11). Monens snektponuszepa. Moenb 37IeKTPOIU3HON BaHHBI [T TOTYYESHUS
AITIOMUHMUS.

JlaGopaTopHble onbIThI. 13. [Tonyuenue kucaopoa pasiokeHueM MepoKCHaa
BOJIOpPO/Ia C TIOMOIIIBIO JUOKCHIA MapraHila U KaTajia3sl cbiporo kaprodens. 14. Peakius
3aMeIIeHus] MEJIU JKeJe30M B pactBope cyibdara meau (II). 15. [lomyuenune Bonopona



B3aUMOJIEHCTBUEM KHUCIIOTEI ¢ MUHKOM. 16. O3HaKOMIIEHHE ¢ KOJUIEKIIUENR METAJLIOB. 17.
O3HaKoOMJICHHE C KOJICKIIMEH HEMETAII0B.

IpakTnyeckas padora Ne 3 <I'eHeTnueckasi CBsI3b MEXK/y pa3IMyHbIMU KjlacCaMu
HEOPTraHWYECKUX U OPraHUYCCKUX BEIICCTB>>.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Kaace 10 (1 4 B Heesnio, Beero 35 4 B rox)

Ne HN3yuaemblii MaTepua Kosmn4yecTBo 4acoB (mo | KoainuecTtBo yacos
nporpamMme)

1 Beenenue 1 1

2 Teopus cTpoeHHS OPraHUIECKUX 3 3
COEAMHEHHI

3 VYTIIeBOIOPOIBI U UX TIPUPOTHBIC 9 9
HMCTOYHUKH

4 Kucnoponconepxkarniue 9 9
OpPraHUYECKUE COCTUHEHUS U UX
MPUPOIHBIC HCTOUHUKH

5 A3oTCcoepKaIiye OpraHuIecKue 8 8
COCJIMHEHUS U UX HAXOXKJCHHE B
YKWBOU NIPUPOJIE

6 XUMHS ¥ )KU3Hb 4 5

Bcero 34 35

Ne Ne Tema KaxI0ro ypoka Hara KoppexTupo dopma
yYpPOKa | ypoka NpoBe/eHUs BKa TeKylIero
no ypoKa KOHTPOJIA
Teme wiaH | gakrt
BBenenmne, 1 yac
1 |1 | MeToss! Hay4HOro TIO3HAHHS | | |

Teopm[ CTPOCHUS OPraHNYUCCKHUX COE€UHEHMI

2

2

IIpeamer oprann4eckoi
XUMHUHI

3

3

OcHOBHBIE TIOJIOKEHUS
TEOpUU CTPOCHUS
A. M. Bytneposa.

CrpykTypHBIE€ (HOPMYJIIBI
HEOPraHUYECKHUX

Y OPTaHUYECKHUX BEIIECTB.
M3omepus. Buasl nzomepun.

Yri1€B010pPOABLI M X NPUPOAHBIE HCTOYHUKH

, 9 yacoB

[IpuponHslii ra3 kak
VCTOYHUK YIJI€BOJOPOIOB

[IpenenbHbie yraeBOAOPOADIL.
AJIKaHBI

OTUIICHOBEIC YriIeBOAOPOAbI
HJIN aJIKCHBI

JIMeHOBBIE YIIIE€BOJOPO/IBI.
Kayuykn

AIleTUIIEHOBEIE
YIIIEBOJOPOBI UIH AJIKUHBI

10

ApomMatnueckue
YIJIEBOJOPOALI UJIU apEHBI

11

HedTtp 1 ciocoOs! ee nepepa-
00TKH




12 8 0O000menue n
CUCTeMaTH3aIlMs 3HAaHUH 00
YIIIEBOAOPOAAX

13 9 KonTponpHas padora Ne 1 o KouTponsa
TeMe «YTJIEBOIOPOJIBI» as pabota

Kucsaoponocoaep:kamue opranu4ecKue coeJuHeHus1, 9 yacon

14 1 CrupThl

15 2 KamenHsbl1i yroib

16 3 DeHon

17 4 AJpaerunsl

18 5 KapOoHOBBIE KHCIIOTHI

19 6 Cnoxnbie 3¢upsbl. XKupbl

20 7 YrieBoib

21 8 [Tonucaxapuapl: Kpaxmai,

IEJUTI0NI03A.

22 9 KoHntponbhas padora Ne 2 KonTtponpa
o TeMe ast pabora
«Kucnoponoconepxarue
OpPraHUYeCKHUEe COSTMHEHUS»

A30Tcoepxkanye OprainyecKkue coelnHenusi, 8 yacon

23 1 AMUHBI. AHUJIVH

24 2 AMHMHOKHUCIIOTHI

25 3 benku

26 4 [ToHsiTHE O HYKJIEUMHOBBIX
KHCIIOTax

27 5 I'eneTnyeckas CBA3b MEXKIY
KJIAaCCaMH OpTaHUYECKHX
COeTMHEHNN

28 6 [TpakTuyeckas padora Ne 1
«nentudukarus

OpPTaHMYECKUX COCTUHEHHID)

29 7 O6o061eHne u
CHCTEMaTH3aIHs
3HaHMUI O a30TCOMAEPIKALIUX
OPTaHWYECKUX COCTMHCHHSIX

30 8 KontponbHas padora Ne 3 o KoHnTpoasn
TeMe «A30TcoIepKaIne as pabora
OpraHHYECKHE BEIIECTBA»

XuMus ¥ )KU3Hb, 5 4acoB

31 1 [Inactmaccel u
BOJIOKHA

32 2 DepMEHTHI U BUTAMUHBI

33 3 ["OpMOHEI 1 JIeKapcTBa

34 4 ['opmoOHBI 1 1€KapcTBa

35 5 [IpakTuyeckas padora Ne 2

«Pacno3gaBanue miacTMacc
U BOJIOKOH»




Kaace 11 (1 4 B Hexes1io0, Beero 34 4 B roj)

Ne H3yyaemsblii MaTepHuaa KonuyectBo yacos (mo | KosmuectBo yacos
nporpamMme)
1 [leproauueckuii 3aKoH u ctpoeHue | 4 4
aToMa
2 CtpoeHue BemniecTra 11 11
3 DneKTpoNMTHYeCcKas auccouuanus | / 7
4 XHUMHYECKUE PEAKITUN 12 13
Bcero 34 35
Ne Ne ypoka | Tema kakaoro ypoka Hara KoppexkTup | ®opma
YPOKa | o Teme NpoOBe/IeHUs | OBKa TeKylIero
YpPOKa KOHTPOJIS
mwiaH | paxkr
Ilepuoanuecknii 3aKOH U CTPOEHHE aTOMA, 4 yaca
1 1 OTtkpbITHE
. . MeHnaeneeBbiM
Ileproanueckoro 3akoHa
2 2 [lepuoauueckas cucrema
. . MeHnaeneeBa
3 3 Crtpoenne aToma
4 4 [Tepuonnueckuii 3aKOH U
CTPOEHHE aTomMa
Crpoenne BeuecTBa, 11 yacos
5 1 KoBanentnas
XUMHYECKasl CBS3b
6 2 HNonHnas xumuueckas
CBSI3b
7 3 Mertanibl ¥ CIUIaBBI.
Meramnueckas
XUMHYECKasl CBS3b
8 4 ArperaTHbIE COCTOSHHSI
BellecTBa. Bonoponnas
CBSI3b
9 5 Tunsl KPUCTAIIITMUECKUX
pelIeToK
10 6 UwrcThle BemecTBa u
CMECH
11 7 Pemenne 3anay Ha
HaXO0XJECHHE
Macchl KOMIIOHEHTA B
CMeCH, MacCOBOM 10U
puUMecen
12 8 JlucriepcHble CUCTEMBI
13 9 [TpakTrueckas
pabota Ne 1

«[Tomydenne, cobnpanue




" paClio3HaBaHUEC ra3oB»

14

10

IToBTOpEeHuE U
0000111eHIE TEeM:
«CtpoeHue aroma»

u «CTpoeHue BellecTBay,
IIOJITOTOBKA K
KOHTPOJIbHOM paboTe

15

11

KonTtponsHas pabora Ne
1 mo remam: «CtpoeHue
atoMa» U «CtpoeHue
BEIIECTBA»

Konrtposnbnas
paborta

JICKTPOJIUTHYIECCKASN JUCCoOMAallNs,

7 yacoB

16

PactBopsI

17

DNEeKTPOIHUTHI U
HEDJICKTPOJIUTBI

18

Kucnots! B cBeTe Teopun
BJIEKTPOJIUTHYECKON
JUCCOIMAlUN

19

OcHoBaHus B CBETE
TEOPUU
BJIEKTPOJIUTHYECKON
JUCCOIMAlUU

20

Conu B cBeTe TEOPUU
ANEKTPOITUTUIECKON
JMCCOLUANINT

21

I'mpponus

22

[IpakTuueckas pabora
Ne 2. «Pemenue
AKCTIEPUMEHTATBHBIX
3a7a4 Ha
UJIEHTU(DUKAINIO
HEOPTaHUYECKUX U
OpTraHUYECKUX
COE€TUHEHUI»

Xumuyeckue peakuuu, 12 yacos

23

Knaccudukanus
XUMHUYECKHUX PeaKni

24

CKopoCcTh XUMHUYECKOM
peaKIu

25

w

Karanus

26

O6patumocThb
XUMHYECKUX PEAKIUM.
XHMMHUUYECKOE PABHOBECHE

27

OKHCIIUTENBHO-
BOCCTaHOBUTEIILHEIE
peaknuu (OBP)

28

DNEeKTpoan3

29

OO01me cBOMCTBa
MCTAJIJIOB

30

Koppo3zust MeTasiion

31

OO01me cBOMCTBa




HEMCTAJIJIOB

32

10

[IpakTuueckas padbora
Ne 3 «I'eneTnueckas
CBS3b MEXAY KJIaCCaMU
HEOPTraHUYECKHUX U
OpPraHUYECKUX BEIECTB)

33

11

[ToBTOpEHME M
000011IeHIE TeMBI
«XHUMHUYECKUE PEAKIIHH,
MOJITOTOBKA K
KOHTPOJIbHOM paboTe

34

12

IToBTOpenue u
0000I11IeHHE TEMBI
«XUMHYECKHUE PEAKLIANY,
MOATrOTOBKA K
KOHTPOJILHOHM paboTe

35

13

Kontponbnas padot Ne 2
o TeMe «XHUMUYECKUE
peaKkIm»

KonTponbnas
pabora




TPEBOBAHUE K YPOBHIO IIOATI'OTOBKH VYYAHNIUXCA II0 HUTOI'AM
MN3YUEHMUA ITIPEJIMETA

B pe3yabTare mM3ydyeHMss XUMHMH Ha 0011€00pa30BaTeIbHOM YPOBHE YYEHHMK [10JIKEH
3HATh/TIOHUMATh

- axcHellwiue Xumuieckue NOHAMUA. BEUIECCTBO, XMMHMUYECKHI 3JIEMEHT, aToOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAass W MOJICKYJISIpHAash MacChl, MOH, aJUIOTPOIHs, U30TOIbI, XHMHUYECKas
CBA3b, SHCKTpOOTpI/IL{aTeHBHOCTB, BAJICHTHOCTb, CTCIICHb OKHUCJICHHUS, MOIJIb, MOHHpHaH mMmacca,
MOJISIDHBIH 00BbEM, BEIIECTBA MOJEKYISIPHOTO W HEMOJEKYJSIPHOTO CTPOEHHUsS, PacTBOPHI,
E)JICKTpOJII/IT nu HGBJIGKTpOJII/IT, BHCKTpOJII/ITI/I‘ICCKaSI Jucconuanus, OKHUCJIIUTCIIb )41
BOCCTAHOBUTEIb, OKHCJICHHE W BOCCTAHOBJICHHWE, TEIUIOBOH J((EeKT peakinuu, CKOPOCTh
XMMUYECKOM  peaklMH, KaTaliu3, XHUMHUYECKOE pPaBHOBECHE,  YIJIEPOIHBIM  CKeEJeT,
GyHKIMOHATIBHAS TPYITIA, H30MEPHS, TOMOJIOTHS;

-OCHOGHble 3AKOHbl XUMUU. COXPAaHEHUS MacChl BEILECTB, IIOCTOSHCTBAa COCTaBa,
MIePUOIUYECKHI 3aKOH;

-OCHOGHble Meopuu XUMUU. XUMUUECKOU CBSI3U, IEKTPOJUTUUECKON AUCCOLMAIINK, CTPOCHUS
OpPraHUYECKHUX COCTMHCHUH;

-gavicHellue eeuiecmea U Mamepuaavl. OCHOBHBIE METAJUIbl M CIUIABBI; CEpHasi, COJSHAas,
a30THasl W YKCYCHasl KHUCJOTHI; IIENI0OYM, aMMHUaK, MUHEpalbHbIe yI0OpEeHUus, MeTaH, ATHIICH,
aleTusIeH, OCH30JI, 3TaHOJ, >KUPbI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmal, KleTdaTka, OeJKH,
HCKYCCTBEHHBIC 1 CHHTETUYECKHE BOJIOKHA, KAYy9yKH, TJIaCTMACCHI.

10 kiace

Beenenue

yMeTb

-pa3nuyarth MpeaMeThl OPraHMIeCKOW U HEOPraHMYECKOH XUMHUH, MUHEPATbHBIE U OPTaHUYeCKHe
BEILIECTBA,

- KJIacCH(HUIMPOBATh OPraHWYECKHE BEIIECTBA IO MX IPOUCXOXKICHHUIO HA TPHPOJIHBIE,
UCKYCCTBEHHbBIE U CHHTETUYECKUE;

- IPOBOJIUTH U HAOJIIOIaTh XUMUYECKUH SKCIIEPHMEHT;

Teopus cTpoeHus1 OPraHU4YeCcKHUX COeIMHEeHH

yMeThb

-Ha3bIBaTh U3YUYEHHBIE BEIECTBA M0 «TPUBHAIBLHON» UM MEXTYHapOAHON HOMEHKIIATYPE;
-OTIPEACTIATh: MPUHAICKHOCTD BEIIECTB K Pa3IMYHBIM KJIacCaM OPraHMYECKUX COCTMHEHUH;
IPOBOJUTH CAMOCTOSITEIbHBIN MOUCK XUMUYECKOM MHPOPMALIUH C UCTIOIb30BAHUEM PA3ITUUHBIX
HCTOYHUKOB,;

- HCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU Uil OOpabOTKM M Tepefadyd XMMHUYECKOH
nH(pOpMallMU U MpeACTaBIeHUS €€ B pa3INuHbIX (opMax;

Yr/1eBoaopobI U UX NPHPOAHbIE HCTOYHUKH

yMeTh

-Ha3bIBaTh W3YYEHHBIE BEIIECTBA [0 «TPUBHAILHON» WIM MEXyHAPOAHON HOMEHKIIATYPE;
-OTIPEACTIATh: MPUHAICKHOCTh BEIIECTB K PA3IMYHBIM KJIaCCaM OPTaHUYECKHUX COCITMHEHHIA;
-XapaKTepU30BaTh: CTPOCHHE U XUMHUECKUE CBOICTBA NU3YUCHHBIX OPIraHUYECKUX COSTMHEHU;
-00BSCHSATH: 3aBHCUMOCTh CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHHUS;

-BBINIOJIHATh XUMHYECKUH HKCHEPUMEHT [0 paclo3HABAaHUIO BAXHEUIIMX OPraHUYECKHX
COCIMHEHMH;

-[IPOBO/IUTH CaMOCTOSITENIbHBIA TOUCK XMMHUYECKOH HMH(POPMALUU C HCHOJIb30BaHUEM
Pa3IMYHBIX HCTOYHHKOB; WCIOJIh30BATh KOMIBIOTEPHBIE TEXHOJOTHH Uil 00pabOTKH W
nepeaayr XUMHUECKOW HHPOPMALMU U TIPEACTaBICHUs €€ B Pa3IMUYHbIX (popMax;
-MCIIONIb30BaTh TMPUOOPETEHHbIE 3HAHWA M YMEHUS B TPAKTUYECKOW JIEATENbHOCTH U
MOBCEHEBHOM KU3HU JUISL: SKOJIOTHYECKH TPAaMOTHOT'O TIOBECHUS B OKpYXKAroIlel cpere;
0e3omacHOTO OOpaleHus C TOPIOYMMHU H TOKCHYHBIMH BEIICCTBAMH, J1aOOpPaTOPHBIM
obopynoBaHueM



Kucjiopoacoaep:kauye opraHuueckue coenHeHs

yMeThb

-Ha3bIBaTh N3YYEHHBIC BEIIECTBA [0 «TPUBHAILHONY» WIM MEXTyHAPOAHON HOMEHKIIATYPE;
-ONPEAEIATh: IPUHAUICKHOCTD BEIIECTB K Pa3JIMYHBIM KJJaccaM OPraHMYeCKUX COCTUHEHUH;
-XapaKTePU30BaTh: CTPOCHHE U XUMHUECKUE CBOMCTBA N3YUCHHBIX OPraHUYECKUX COCTMHEHU;
-00BSACHATH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

-IPOBOJIUTH:  MPOBOAMTH  CAMOCTOSITETIBHBIM  MOMCK  XMUMHUYECKOH  HMHpopMamuu ¢
UCIIOJIb30BAHUEM pa3IMYHBIX HMCTOYHHMKOB; HCIOJIb30BATH KOMIBIOTEPHbIE TEXHOJIOTUU IS
00paboTKH U Mepeau XUMUIEeCKO HH(OpMAIIMK U TIPE/ICTABICHUS €€ B Pa3INYHbIX (popMax.
-UCIIOJIb30BaTh IPUOOPETEHHBbIE 3HAHUS M YMEHHUS B IPAKTUYECKOM JAEATENBHOCTH U
MOBCEHEBHOM KH3HHM JUIsA: DKOJOTMUYECKH TI'PaMOTHOTO TOBEJCHHS B OKpYXaroled cpene;
Oe3omacHOro oOpalleHuss C TOPYMMH M TOKCHYHBIMH  BEIECTBAMH, JIAOOPAaTOPHBIM
000py1I0BaHHEM

A30TcoaepKalye OpraHnyecKue coeMHeHus!

yMeThb

-Ha3bIBaTh U3YUYEHHbBIE BEILECTBA [10 «TPUBUAIILHON» WM MEXYHAPOAHON HOMEHKIIATYPE;
-OTPEACTATh: MPUHAICKHOCTD BEIIECTB K PAa3IMYHBIM KJIacCaM OPraHMYECKUX COCTUHEHUH;
-XapaKTepHU30BaTh: CTPOEHHE U XUMHUECKUE CBOMCTBA N3YUYEHHBIX OPraHUYECKUX COEMHEHHI;
-00BSCHSATH: 3aBHCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBA M CTPOCHHUS;

-IPOBO/IUTH:  NPOBOAUTH  CAMOCTOSITEIBHBIM  IMOMCK  XMMHUYECKOM  HMHpopManmuu ¢
UCTIOJIb30BAaHUEM PA3IMYHBIX HMCTOYHHMKOB; HCIOJB30BATH KOMITBIOTEPHBIC TEXHOJOTUU IS
00paboTKHU U nepelaud XUMUYECKO HH(OpMAIMK U IPEICTaBIECHUs €€ B Pa3IMUHbIX popMax
-ACIIONIb30BaTh IMPHOOpPETEHHBIE 3HAHUS M YMEHHS B MPAKTHYECKOH JAEATENIBHOCTH U
MOBCEHEBHOM KU3HU JUISI 9KOJIOTHYECKH I'PaMOTHOI'O TIOBEICHHUS B OKpYXKalollel cpese;
OLIGHKH BIIMSTHHSI XMMHYECKOTO 3arps3HEHHUs] OKPY)KAIOLIeH Cpeibl HAa OPraHW3M YeNIOBEKa U
JpyTHUE >KUBbIE OPraHU3Mbl, 0€30I1aCHOTO OOpAIIEeHHUs C TOPIOYUMH U TOKCUYHBIMU BEIIECTBaMH,
7a00paTOpHBIM ~ 00OpPYJIOBaHWEM; KPUTHYECKOW OIEHKH JOCTOBEPHOCTH  XHUMHUYECKOU
UH(OpMalKK, TOCTYNAIOLIEH U3 pa3HbIX HCTOYHUKOB.

XuMus 4 )KU3Hb

yMeThb

-Ha3bIBaTh N3YYEHHBIC BEIIECTBA M0 «TPUBHAILHONY» WITH MEXTyHAPOIHON HOMEHKIIATYPE;
-ONpEeAETATh: MPUHAUIEKHOCTh BEIECTB K Pa3IMYHBIM KjaccaM OpPraHWYEeCKUX COEIMHEHUIl;
HCKYCCTBEHHBIE U CHHTETHYECKUE BOJOKHA, IJIACTMACCHI;

-XapaKTepHU30BaTh: CTPOEHHE U XUMUYECKUE CBOMCTBA N3YUYEHHBIX OPraHUYECKUX COEIMHEHMIA;
-00BSCHSATH: 3aBHCUMOCTh CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHHUS;

-IPOBOJIUTH:  NPOBOAMUTH  CAMOCTOSITETIBHBIM ~ MOMCK  XMUMHUYEeCKOH  HMHpopMamuu ¢
UCTIOJIF30BAaHUEM PA3IMYHBIX HMCTOYHHKOB; HCIOJIH30BATh KOMIIBIOTEPHBIE TEXHOJOTHH IS
00paboTKHU U Mepelaud XUMUYECKoi HH(pOopMaIK U MPEICTaBIEHUS €€ B pa3IMyHbIX (hopMmax;
-ACTIONIb30BaTh TPHOOpPETEHHBIE 3HAHUS W YMEHHS B MPAKTHYECKOW JEATENBHOCTH U
MOBCEHEBHOM KU3HU JUISI 9KOJIOTHYECKH TPaMOTHOT'O TIOBEICHHUS B OKpYXKalollei cpese;
OILICHKH BITMSTHUSI XMMHYECKOTO 3arps3HEHUS OKPYKAIOMIeW Cpelbl Ha OpPraHu3M dYellOBeKa U
JpyTHUE >KUBbIE OPraHU3Mbl, 0€30IaCHOTO OOpaIIeHHUs C TOPIOYUMH U TOKCHYHBIMU BEIIECTBAMH,
7a00paTOpPHBEIM ~ O00OpPYJIOBaHWEM; KPUTHUECKOW OIEHKH JOCTOBEPHOCTH XHUMHUYECKOM
UH(pOpMaIINH, TOCTYNAIONIEH U3 Pa3HbIX HCTOYHHUKOB.



11 knacc

Ilepuoauveckuii 3aKOH M CTPOEHHE ATOMA

yMeTh

-Ha3bIBaTh MPUYUHBI MHOTOOOpa3Hsl BEIIECTB, OOBICHATH CBOMCTBA aTOMOB MCXO/I U3 CTPOCHHUS
aToma; 0000marh moHsTus s-,p-,d-,f- opoburanu;

-XapaKTepU30BaTh CTPYKTYPY CTPOEHUS NEPUOANUECKOI CUCTEMBI;

-OIUCHIBATH MOJIOKEHUE JIEMEHTa B IEPUOIUUECKON CUCTEME;

-ONpeNesITh MOHATUSA: XUMHUYECKHI 3JIEMEHT, MOPSAKOBBIH HOMEp, HM30TOI, OTHOCHUTENIbHAS
aTOMHAasl Macca, SJICKTPOHHAsi 000JI0YKa, AIEKTPOHHBIN CJIOH, SJICKTPOHHAS OpOUTAIIh;
-CpaBHUBATH AJIEKTPOHHOE CTPOCHHUE ATOMOB OOJIBIINX M MAJIBIX MEPUOIOB, U30TOMOB.
CTtpoeHue BelecTBa

yMeTh

-MO/JICJIMPOBATh CTPOCHUE BEIIECTBA C MOHHOW, KOBAJIGHTHOM CBS3bIO;

-000011aTh TOHATHUS: WOHHAsl CBSI3b, KOBAJICHTHAsl MOJISIpHAsl, HETMOJISIpHAs, MeTajindyeckas,
BOJIOPOHAS CBSI3b;

- KOHKPETU3UPOBATh MOHITHS: XUMUYECKas CBS3b, KPUCTAIIINYECKAsI PEIIETKA,

-OIUCHIBATh CBOMCTBA BEIIECTB C PA3JIMYHBIM THIIOM CBSI3M U KPUCTAIUTMYECKOMN PEIIETKOM;
-MCCIIeI0BaTh CBOMCTBA M3yYaeMbIX BEIIECTB, HAOIIOAATh IEMOHCTPUPYEMbIEC U CAMOCTOSITENIEHO
MIPOBOJIUMBIE OTIBITHI;

-OMHUCHIBATh B3aMMO/ICICTBHE BEIIECTB C MMOMOIIBI0 €CTECTBEHHOTO (PyCCKOTO, POJHOIO) SI3bIKa
U s13bIKa XMUMHUU;

-0000111aTh 3HAHUS O 3AKOHOMEPHOCTSAX U3MEHEHHUH CBOMCTB COCIMHEHHUIA;

-IIPOTHO3UPOBATh CBOWCTBA BEIIECTB, XapaKTEPHU30BaTh HAXOXICHUE B IMPHUPOJIE, CBOWICTBA,
OHOJIOTUYECKYIO POJIb, 00JIACTH MIPUMEHEHUS;

-IIPOTHO3UPOBATh TIOCJIECTBUSI HaApyIIEHWH TMpaBwi Oe30macHO padOThl CO CpPEICTBAMHU
OBITOBOM XUMHH, MEAUKAMEHTAMH,

-XapaKTepU30BaTh OOIME MPUHIIUITBI U IKOJIOTHYECKUE TTPOOTIEMbl XUMUYECKUX TTPOU3BOJICTB,
3arpsi3HEHUs BO3/1yXa, BOJbI, IOYBHI;

-pacCYUTHIBATh OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccCy BEIIECTB 1O (hopmysiam;
BBIUKCIISITH MAaCCOBYIO H OOBEMHYIO JOJTI0 KOMIIOHEHTA B CMECH; BHIYHUCIISTH MAaCCOBYIO OO
BEII[ECTBA B CMECH, JIOJIFO TIPUMECEH, I0JIF0 PACTBOPEHHOTO BEIIIECTBA B PACTBOPE; HAXOIUTh
JIOJIIO BBIXOJa MPOAYKTa PEAKIUU OT TEOPETHUECKH BO3MOKHOTO;

-CaMOCTOSITEIILHO MPOBOAUTH XUMHUUECKUHN IKCIIEPUMEHT;

-co0II01aTh TIPaBUIIa TI0 TEXHUKE 0€30MacHOCTH;

- paboTaTh 10 UHCTPYKIIUH;

- Ha0JII0/1aTh, AaHATTU3UPOBATh, 0000IATh, IETaTh BEIBOIBI,

-aKKypaTHO 0(hOPMIISITH TIOJTYY€HHBIE PE3YJIBTATHI C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO,
POJIHOTO) sI3bIKA.

DJIeKTPOJIMTHYECKAS TUCCOIHALHS

yMeTh

-KJIacCU(UIIMPOBATH XUMUIECKHE PEAKIIUH 110 PA3TMYHBIM MTPU3HAKAM; XapaKTEePH30BaTh
OKUCITUTENbHO-BOCCTAHOBUTEIBbHBIE PEAKIIUU KAK MPOLECCHI, P KOTOPBIX U3MEHSETCS CTETIEHb
OKHCJICHUS aTOMOB, YCJIOBUS TEUCHHS PEAKIIUN B PACTBOPAX AJIEKTPOJIUTOB J0 KOHIIA,
-MCCIIEIOBATh YCIIOBHUS, BIUSIIOLIUE HA CKOPOCTh XUMUYECKOM pEeaKIMu, CBOMCTBA PACTBOPOB
ANIEKTPOJIUTOB, YCIOBHS, BIUSIONINE HA MTOJIOKEHNUE XUMHUIECKOTO PABHOBECHS;

- IPEJICKA3bIBaTh HAIIPABJICHUE CMEILIEHHS] XUMHUYECKOTO pPAaBHOBECHS ITPU U3MEHEHHUH YCIIOBHI
MIPOBEICHUS OOPATUMOM peaKINH; PEAKIIMI0 CPEIbl BOJHBIX PACTBOPOB COJICH, 00pa30BaHHBIX
CHUJILHBIM OCHOBAHUEM M CJIa00i KHUCIOTOM, cJ1a00ii OCHOBAHMEM U CHJIBHOM KHUCIOTOM
OpPraHMYECKUX M HEOPTaHMYECKUX COCIMHEHMUIA;

-OIUCHIBATH MPUHLUIT JEHCTBUS raIbBAHUUECKOTO 3JIEMEHTA, IIPOLIECCHI, MPOUCXOIAIINE TPU
pPacTBOPEHHH 3JIEKTPOIUTOB U HEIJIEKTPOIUTOB B BOJIE; CAMOCTOSITEILHO POBOIUTH
XUMHUYECKHH SKCIIEPUMEHT, COOI0IaTh paBmiIa Mo TEXHUKE 0€30IacHOCTH, padoTaTh M0



MHCTPYKLNH; HAOII01aTh, aHATU3UPOBATh, 0000IaTh, /IEJIaTh BBIBOIBI; AaKKYPaTHO 0(OPMIISATH
HOJIy4EHHBIE PE3YJbTaThl C IOMOLIbIO €CTECTBEHHOTO (PyCCKOI0, POJHOI0) A3bIKA.
XuMHYecKHe peakiuu

yMeThb

-BBISIBJIATH 3aBUCUMOCTH 00JIaCTH IPUMEHEHHUs OT (PU3UUECKUX CBOMCTB U CTPOCHUS aTOMOB;
-ACCIIEZI0BAaTh CBOMCTBA M3y4aeMbIX BELECTB, HAOII0AaTh AEMOHCTPUPYEMBIE U CAMOCTOSTEIBHO
POBOJUMBIE OIBITHI;

-Ha0JII0JaTh U ONUCBIBATh XUMHUECKUE PEAKIMH C IIOMOLIbIO €CTECTBEHHOTO (PyCCKOIo U
POJIHOTO) SA3BIKA U S3bIKA XUMUHU;.

-000011aTh 3HaHUS U JIeJIaTh BHIBOJbI O 3aKOHOMEPHOCTSX U3MEHEHUI CBOICTB HEMETAIJIOB U
METAJUIOB B MIEPHOAX U TPYIIAX NEPUOIUIECKOIN CUCTEMBI,

-OIMCHIBaTh CBOMCTBA U3y4aeMbIX BEIIECTB Ha OCHOBE HAOJIOACHUH 3a UX NPEBPAILECHUSAMUY;
-[IPOTHO3UPOBAThH CBOIMCTBA AJIEMEHTOB M UX COCTMHEHUN HA OCHOBE O MIEPHOAMYECKOM 3aKOHE;
.XapaKkTepu30BaTh HaX0XKJCHUE B IPUPOE, CBOUCTBA, OMOJIOIMUYECKYIO POJIb U 00JIACTH
NPUMEHEHHS N3y4aeMbIX BEIIECTB;

-COCTaBJIATh CXEMbI CBA3HM MEX]y KJIaCCAMU HEOPraHMYECKUX U OPraHMYECKUX COEAMHEHUI
OOBSCHATH U pelIaTh UXx;

-CaMOCTOSTEIbHO MPOBOAUTh XUMUUECKUH 3KCIIEPUMEHT;

-c00JIr0/1aTh TpaBUIIA TI0 TEXHUKE O€30MacHOCTH;

- paboTaTh 10 UHCTPYKIIHH;

- Ha0JIF0/1aTh, AaHAJTM3UPOBATH, 0000IATH, IEATh BEIBOIBI,

-aKKypaTHO 0(OPMIIATH MOIY4YE€HHBIE PE3YJIbTaThl C IOMOILBIO €CTECTBEHHOI'O (PYCCKOrO0,
POAHOTO) A3BIKA.



PEAJIMBAIIMA HALTMOHAJIBHBIX, PETUOHAJIBHBIX "
3THOKYJIbTYPHBIX OCOEEHHOCTEMN

10 kaace

Howmep Tema ypoxka Tema, conepxanue

ypoKa

6 . Vcnonp30BaHue MeTaHa U ero
XUMUYEeCKHEe CBOMCTBA aJIKAHOB: TOPEHUE,

TOMOJIOTOB KaK TOIUIMB B OBITY U B
3aMelIeHue, Pa3IoKEHUE U ACTHIPHUPOBAHUE.
IIPOMBILIEHHOCTH Y paJa.

7 XUMUYeCKHe CBOMCTBA aJIKEHOB: TOPEHHE,

KayeCTBEHHBIC PEaKIUH, THIpATAIHS, [Tpon3BoACTBO MOTUMEPOB B
nonuMepu3anus. [lonustunen, ero cBoiictea u | YensOuMHCKOM 0071aCTH.
npuMeHeHne. [[pumeHenue STuiieHa Ha OCHOBE

€ro CBOMCTB.

10 [Tonyuenue 6eH301a U €ro
bensoun. [lonyyenue 6eH301a U3 TeKcaHa U
AlETHICHA TOMOJIOTOB Ha KOKCOXUMHUYECKOM

’ npousBoacTee YMK.

14 Cnuptsl. [lonydyenue sTaHona OposkeHUEM
TJIFOKO3bI U THpATaIMe TUIICHA. [Tpon3BOACTBO STHIIOBOTO CIIUPTA B
I'unpokcunpHas rpymnmna Kak GyHKIHOHANbHAsS. | YenssOMHCKOM 00IacTH.
[IpencraBienue 0 BOGOPOAHON CBSI3H.

15 Kamennsiit yrons. @enoin. Kokcoxumuueckoe
POM3BONCTEO 1 610 MPOIYKIsL. TloNyHeHe Kokcoxumuueckoe mpou3BOACTBO B

P DOLYKHIA. i Yensabuncke (UMK).
(eHoIa KOKCOBaHHEM KaMEHHOT'O YIJIsl.

19 CrnoxHble 3(UpbL: TOJy4eHUE peaKkiuen
TepuUKaIMKi, HOMEHKIATypa, pusudeckue u | [Ipou3BoACTBO YKCYCHON KHUCIIOTHI B
XUMHYecKHe cBoiicTBa. ClIOKHBIE 2QHPHI B JE€COXUMHUYECKOM MTPOU3BOJICTBE (T.
npupoJie U ux 3HaueHue. llpumeHenune Ama)

CJIOHBIX 3()UPOB HA OCHOBE CBOWCTB.
19 XKupsl kak cinoxkHbie 3¢upsl. Puznueckue u
. [IpousBoacTBO MaprapuHa Ha
XMUMHUYECKHE CBOWCTBA: TUAPOIIN3 (OMBLIECHHUE) .
MPEINPUATHSIX YETSIONHCKOM
Y THJIPAPOBAHUE KUIKUX KUPOB. 0B1aACTH
ITpuMeHeHue )KUPOB Ha OCHOBE CBOMCTB. '
21 [ToHsATHE O peaKusIX NOJUKOHIACHCAIINH U
. lManponus kpaxmana npu
THJIPOJIM3a Ha IPUMEPE B3aMMOINPEBPALICHU:
XJIEOOIIEUEHNH Ha X1e€003aBogax
TIII0KO03a-T0JIMCaxapu/l - TIII0KO03a.
UYensOuHCKa.

20 I'moko3a - BemecTBo ¢ IBOWHON QyHKIIHEH — Hcnonk3oBanme mporecca
aNIbJIETUAOCTIUPT. XUMHUECKUE CBOICTBA MOJIOYHOKHCIIOTO OPOKEHUS
TITFOKO3bI: OKUCIIEHUE B TIIFOKOHOBYIO KHCIIOTY, | TJIFOKO3BI Ha MOJIOKO3aBOJIaX
BOCCTAaHOBJICHHE B COPOUT, OporkeHHe YensOunckoit obmactu.
(MomouHokucIoe U ciupTtoBoe). [Ipumenenne | [Ipon3BOACTBO KOHAUTEPCKUX
TJIFOKO3bl HA OCHOBE CBOMCTB. U3JICNINN B pETHOHE.

23 Awmunsbl. [Torstue 06 amunax. [lomydenue

[IpumeHeHne aHUIMHA B
apoMaTHYeCKOTro aMHHa — aHWJIMHA — U3 .
MPOMBINIICHHOCTH (JITAKOKPACOYHBIN
HUTPOOEH30J1a. AHUJIMH KaK OpraHn4ecKoe saBox)
OCHOBAHHUE. '
33 JlexapctBa. JIekapcTBEHHAs] XUMHSI: OT dapmarieBTHYECKAS

MaTPOXUMMH O XUMHOTEPANUU. ACITUPHUH.
AHTHOWOTUKH U TUCOAKTEPHO3.
Hapkornueckue Bemecrsa. Hapkomanus,

MPOMBIIIIEHHOCTH YemsiOnHcKa.




\ O6opr0Oa ¢ Hell u mpoduIaKTUKa.

11kaacc

Howmep
ypoka

Tema ypoka

Tema, conepxanue

3

OcHOBHBIE CBCIACHUA O CTPOCHHNHU aTOM

ATOMIHEPTONPOMBIIIICHHBIT
KoMIuiekc YenssOMHCKON 00J1acTu
(r.CHexuHck 1 1.03€pcK)

16

JKunkoe cocrosiHue BemecTsa. Bona

[ToTpebiieHne BOIbI B peruoHe

12

JlucriepcHbIe CUCTEMBI

JlucniepcHble CUCTEMBI,
00ycnaBIMBaIOIe MyTHOCTb BOJIbI
Y 3aMbUICHHOCTH BO3/yXa

10

CocraB cMecelt

[Ipennpusitus nuieBoi
MPOMBIIIUICHHOCTH Y PaJIbCKOTO
peruona (MOJIOKO3aBOJIbI,
x71€003aBOIbI)

23

Knaccugukanus XuMHUecKux peakuuii B
OpPraHNYeCKON U HEOPraHUYECKON XUMHH

JloObIva u nmpuMeHneHue rpapura
(KaK aJIIoTpONHOM MoIUdHUKaAITUN
yraepoaa) Ha lOxxnom Ypane

26

OO6paTUMOCTh XUMUYECKUX PEAKIIHIA

3aKOHOMEPHOCTH XUMHUYECKUX
peakLuii mpy NPOU3BOICTBE CEPHOM
KHUCJIOTBI Ha MPEANPUATUAX PETHOHA!
MIPEANPUATHS YEPHOU U LIBETHOU
METALTYPTHHI

16

Posb BOIbI B XUMHYECKON pEaKIUU

Hanpasnenus xuMu3aiuu c/x B
peruone. [Ipumenenue ynoopenuii u
XUMHYECKHUX CPEJCTB 3aIUThI
pacTeHUl B pErHOHE.
OtpunarenbHble NOCIECTBUS
MIPUMEHEHHUSI TECTUIIHIOB.

16

9J'IeKTpOJ'II/ITI/I‘-ICCKa$I JAucconuranua

CocTosiHHE TTOYB peruoHa

21

I'maponus opraHnYeCcKUX U HEOPraHUYECKUX
COeIUHEHUN

[Ipumenenne ruponmnsa coneu B
OUYUCTKE BOJIBI

28

DnekTponus

PaboTa BEICOKOTEXHOTOTHYHBIX
npennpusatuil pernona: Y013, OAO
«Meuem» (KOMIUIEKCHOE
HCIOJIb30BAHUE ChIPbs, 000POTHBIE
IIUKJITBl BOJOCHAOKEHHS,
YTUIM3AIHs OTXO0JI0B)

32

Kondepennus "Xumus u moBceqHeBHAS
XKU3HB"

[Ipoxykuus npeanpusTuii MAIEBOM,
(apMaKoIIOrH4ecKoit
MIPOMBIIIIJIEHHOCTH PErHoHa (COCTaB,
MapKUpOBKa). XUMHU3aLUs
KUBOTHOBOZCTBA

[Iponykuus KOCMETUYECKOTO
KoH1epHa «KanuHa»
r.Exarepunoypr, OAO
«Xenkensllemoc «Ilepmby»
(mpoayKiyst OBITOBOM XVMHH)




32 XUMHYECKOE 3arpsi3sHEHUE
XUMUS U 3KOJIOTUS . ..
OKpY>KaloIllel cpeibl peruona, eé
oXpaHa

XAPAKTEPUCTHUKA KOHTPOJIBHO - UBSMEPUTEJIBHBIX
MATEPUAJIOB

KOHTpOJIbHO-U3MEpPUTENBHBIE MAaTEPUAIIBI UCIIOJIB3YIOTCS ISl ONPEIETICHUS YPOBHS
MOATOTOBKHU YYaIUXCS IO XUMHUH B paMKaxX OpPTaHU3allMU TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH U
IIPOMEKYTOUHOM aTTecTauuu. KOHTpOIbHO-U3MEPUTENIbHBIE MaTEpUalbl IIPEICTABICHBI B BUJIE
CCBIIOK Ha COOTBETCTBYIOIILYIO JINTEPATYPY.
I"a6puensu O.C. bepéskun [1.H. Kontposbhbie u mpoBepouHbie padboThl K yueOHuKy O.C.
[Nabpuensna. «Xumus. 10 kmace. bazoserit ypoBenb» — M.: Jlpoda, 2015.
I"a6puensu O.C. bepéskun [1.H. KontponbsHbie u npoBepouHbie paboThl kK yueouuky O.C.
[Nabpuensina. «Xumus. 11 knace. bazoBerit ypoBenbs» — M.: Jlpoda, 2015.
INa6puensu O. C. «Terpaap oneHku kauecTBa 3HaHUH o xumuu. 10 kaacc. ba3oBbiit ypoBeHb» —
M.: JIpoda, 2014
INa6puensu O. C. «Terpaap oneHkH kauecTBa 3HaHUM o xumuu. 1 1 knace. ba3oBblit ypoBeHb» —
M.: Ipoda, 2015

YYEBHO-METOANYECKOE-OBECIIEYEHME ITPEIMETA

[Iporpamma YyeOHuk Meroaunueckoe Y4eOHble mocodust
1oco0ue JIsl yUuTens
[TpumepHBbIE I"abpuensu O. C. I'abpuensu O. C. I'abpuensn O. C.

POTPaMMBI 110

yueOHBIM MTpeIMeTaM.
Xumusa.10-11 kmaccer:

MPOEKT.-2-€ U3/l.,
nopabotanHoe — M.:
[Ipocsemenue, 2011.

—88c.

Xnmus. 10 knace:
ba30BbIii ypOBEHS!
yuebnuk / O. C.
["abpuensHs. — 2-e
u3J1., cTepeoturr. M.:
Hpoda, 2014.

Xumus. 10 knacc:
Merona. mocooue / O.
C. I'abpuensu C. A.
CmagkoB. — M.:
Hpoda, 2015.

«Terpanp oLleHKH
KauecTBa 3HaHW 110
xumui. 10 kiacc.
ba3oBbIi1 ypoBEHB) —
M.: Ipoda, 2014
I'a6bpuensn O. C.
«Terpanp onieHKH
KayecTBa 3HaHWi 110
xumui. 10 kiacc.
ba30BbIi1 ypoBEHB) —
M.: lIpoda, 2014

I"a6puensu O. C.
Xumus. 10 knacce.
ba30BbIil ypOBEHS:!
yuebnuk / O. C.
["abpuensH — 2-e u3.,
crepeoruIl. M.:
Hpoda, 2014.

I'abpuensu O. C.
Xumusa. 11 xi.
Merton. mocodoue / O.
C. I'abpuensu C. A.
CnankoB. — M.:
Hpoda, 2015.

I'abpuensn O. C.
Xumus. 11 knacc:
PaGouas Tetpans
yuebnuky O. C.
lNabpuensna «Xumusi.
11 kmacc. bazoBsrii
YPOBEHb» » — M.
Hpoda, 2015.
I'a6puensn O. C.
«Terpaap onieHKH
Ka4yeCTBa 3HAHUM 110
xumun. 11 kmace.
ba30BbIi1 ypoBEHB) —
M.: Ipoda, 2015







