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IHosicHUTEALHAA 3aIIHCKA

Pabouas mporpamma o xumuu 11 10-11kmaccoB cocTaBieHa Ha OCHOBE:

» @enepalbHOTO KOMITOHEHTAa TOCYJapCTBEHHOTO CTaHIApTa CPEeIHEro OOIIero oOpa3oBaHUs
0 XUMUW;

» TlpumepHOIi MporpaMMBbl CpeHETo 00IIero 00pa30BaHus 110 XUMHH;

» Astopckoii nporpammsl 1o xumun O.C. ["abpuensHa.

» @enepalbHBI MEPEYCHb YYCOHHKOB, PEKOMEHJIOBAHHBIX (IOMYIICHHBIX) MHHHUCTEPCTBOM
00pa3oBaHMsl K MCIOJB30BAHUIO B 0OpA30BATEIbHOM IPOLIECCE B 00Pa30BATENbHBIX YUPEKICHHSIX,
peam3yronmx 00pa3oBaTeIbHbBIC POTpaMMBbI 001ero 00pa3oBanus Ha 2022-2023 yueOHbIi TO/.

JlanHasi mporpamMma KOHKPETH3UPYET COJIep:KaHUe CTaHAapTa, Aa€T pacmpeneseHne y4eOHBIX
4acoB MO pasfenaM Kypca, IOCIeAOBaTeIbHOCTh U3YUYEHUS TEM H pasfesioB C  Y4ETOM
MEXIIPEIMETHBIX ¥ BHYTPHIIPEIMETHBIX CBS3€H, JIOTHKM YYeOHOTO Ipolecca, BO3PACTHBIX
ocoOeHHOCTEH 00yyarommxcst 00pa3oBaTENbLHOTO yupexaeHuss B mporpamme omnpenenéH mnepedeHb
J€MOHCTpAIIMi, JTa0OPATOPHBIX OIBITOB, MPAKTUYECKUX 3aHATHH W pacdy€THbIX 3anad. [Iporpamma
Moau(duIMpoBaHa COTJACHO JEUCTBYIOIIEMY Oa3sucHOMYy ydeOHoMy Iutany. [lpu u3MeHeHuu
porpamMMbl 00BEM COZICpIKaHUS He YMEHBIIIEH H COOTBETCTBYET TpeOoBaHMsIM cTaHnapra. KoHTpois
3a YpOBHEM 3HAHHH O00YYaIOLINXCS MPETyCMaTPUBACT MPOBEICHHE CAMOCTOSTEIBHBIX, MPAKTHYECKHX,
KOHTPOJBHBIX pa0bOT MO TEMaM.

[Iporpamma kypca xumuu ans oOywatonmuxcs 10 — 11 kmaccoB o00meoOpa3oBaTeNbHBIX
yupexaenuit (aBrop O.C. I'abpuensiH) paccuntaHa Ha 2 rojja, KOTOpbIe BKIIOYAIOT 68 yueOHBIX 4acoB
u3 pacyera | yac B HEAENIO.

[Ipemyiaraemas mporpamma npeycMaTpyUBaeT CISAYIOIYI0 OpraHU3altIo mporecca 00y4eHHs:

* 10 kiacc — 34 yaca

* 11 knacc — 34 yaca

[Iporpamma peanmsyercst Ha OCHOBE HcIonb30BaHus Y MK, pekomenaoBanHbix MO:

Hcnoabsyemsiii YMK:
1. Tabpuensn O. C. Xumusa. 10 xmacc. ba3oBwlii ypoBeHb: yueb. s oOmieoOpas3oBar.
yupexnenuit/ O.C. I'abpuensis. — 7-e 3., crepeotut. - M.: [poda, 2017.
2. Tabpuensn O. C. Xwumms. 11 xmacc. ba3oBbrii ypoBeHb: y4eb. misg  o0meoOpas3oBar.
yupexaenuit/ O.C. I'abpuenss. — 8-e uzn., crepeorut. - M.: lpoda, 2016.
3. [Tabpuensn O.C. llporpamma kypca xumuu i 8 — 11 kmaccoB o01ieoOpa3zoBaTeIbHbBIX

yapexaenui, - M.: JIpoda, -2017 r.;



JlanHast mporpamMma KOHKPETU3UPYET COJepKaHue CTaHapTa, JaéT pacnpeaeneHue yaeOHbIX YacoB
10 pas3zesiaM Kypca, IOCIEN0BATEIbHOCT U3YYEHUS TEM M Pa3/elioB C YY4ETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX O0coOeHHOCTel yuammxcsa. B
IporpaMMe ONpeneNi€H MepevyeHb JIeMOHCTpalui, J1a00paTOPHBIX OMBITOB, MPAKTUUECKUX 3aHATUN U
pacuy€THBIX 3a/ad4.

KonTponer 3a  ypoBHeM  3HaHWUH  OOyYarOIIMXCS  MpeaycMaTpUBAaeT  MPOBEACHUE

CaMOCTOATCIbHBIX, IIPAKTHYCCKUX, KOHTPOJIBbHBIX pa60T 10 TCMaM.



HEJIA U 3AJAYU YYEBHOI'O TIPEJIMETA
I'nasenvie yenu cpeonezo oouiezo obpasoeanusa:
* (opMHpOBaHHE LEIOCTHOTO IPEICTABICHUS O MHUpPE, OCHOBAHHOIO Ha IPHOOPETEHHBIX
3HaHUAX, YMEHMSX M CII0c00ax NesTeIbHOCTH;
* MPUOOpPETEHHE OIBITA PA3HOOOPA3HOM eI TEIBHOCTH, OIBITA TIO3HAHKS U CAMOTIO3HAHUS;
* IOATOTOBKA K OCYIIECTBJICHHUIO OCO3HAHHOTO BHIOOPA MHANBUYAIbHON 00pa30BaTEIbHON WK

npodeccuoHalbHOM TPaeKTOPHUH.

Bonbmioii BkiIag B JOCTH)KEHHE TIABHBIX IIeNiel cpeaHero oOmero oOpa3oBaHHsS BHOCHT
u3yuenue Xumuu, KOTopoe npu3eano odecneuums:

1) bopmupoBaHue CHCTEMbl XUMHUYECKHX 3HAHUH KaKk KOMIIOHEHTa €CTECTBEHHOHAYYHOIl
KapTUHBI MUDA;

2) pa3BUTHE  JIMYHOCTH  OOYYAlOIIUXCS, HMX  HMHTCIUIGKTyalbHOE W HPaBCTBEHHOE
COBCPUICHCTBOBAHUC, (bOpMI/IpOBaHI/Ie Y HHUX TYMAaHHCTHYCCKUX OTHOIIIEHHUH ¥ DKOJOTHYSCKH
11€J1ec000pa3HOro NOBEJCHUS B OBITY U TPYAOBON JEATEIbHOCTH;

3) BBIpabOTKY y 00Y4arOIIMXCsl TIOHUMAHUsI OOLIECTBEHHOM MOTPEOHOCTH B Pa3BUTUH XUMHUH, &
Takxe (OPMUPOBAHUE Y HUX OTHOIICHHS K XMMHUU KaK BO3MOXKHOH 00JIacTH OyIyIIei MmpaKkTHIecKOn
NEeATEIbHOCTH;

4) bopmupoBaHre yMeHHH 0€30mMacHOr0 OOpalleHHsi C BEIIECTBAMHU, HCIOJIb3YEMbIMH B

IOBCEIHEBHON KU3HHU.

H3yuenue xumuu 6 cmapuieil wiKoje HA 0aA30860M YPOGHE HANPAGNEHO HA O00CHUIICCHUE
cnedyruux yenei:

> OCBOEHHWE CHCTEMbl 3HAaHUH O (QyHIAMEHTAJIbHBIX 3aKOHAX, TEOPHAX, (aKTax XUMHUH
HEO0OXOIMMBIX JJIs HOHUMaHUsl HayYHOU KapTUHBI MUDA;

> OBJIAJICHUEC yMeHI/[SIMI/[ xapaKTepmoBaTL BEIIECTBA, MaTepI/Ia.]'H)I U XUMHUYCCKUC peaKHI/II/I,
BBHITIONHATH J1a00paTOPHBIE SKCIEPUMEHTHI; MPOU3BOAUTH PACUEThl MO0 XUMHYECKHM QopMmylaMm u
YpaBHEHUSM; OCYIIECTBIATH MOMCK XWMHUYECKOW HH(OpPMAlUM U OLEHWBATh €€ JTOCTOBEPHOCTH;
OpPUEHTUPOBATHCS U IPUHUMATh PEIICHUS B TPOOJIEMHBIX CUTYaIUSAX;

> paanTne ITIO3HABATCIIBbHBIX I/IHTepeCOB, I/IHTeJ'IJ'IeKTyaJ'II)HI)IX 158 TBOp'-IeCKI/IX CHOCO6HOCTGI\/’I B
MPOIIECCE CAMOCTOATEILHOTO TPHOOPETCHHSI XUMHUYECKUX 3HAHUN C HCIOJIB30BAHUEM DPAa3THIHBIX
HMCTOYHUKOB MHGOpPMAIH, B MPOIECCe U3YUYCHUS XMMHUYECKONW HAyKH U €€ BKIaJa B TEXHUYECKHMA
Mporpecc MUBUIN3AIUY, CIIOKHBIX U MPOTUBOPEUUBBIX MYTEH Pa3BUTHUS HJIEH, TEOPUI M KOHICTIIUN

COBPEMEHHOUN XHMUHU;



» BOCHHUTAHWe YOCKICHHOCTH B TOM, YTO XUMHS — MOIIHBI WHCTPYMEHT BO3ICHUCTBHS Ha
OKPY’KAIOIIlYI0 CpeAy, U UyBCTBO OTBETCTBEHHOCTH 3a IPUMEHEHUE MOJIYYEHHBIX 3HAHUN U yMEHUM
MO3UTUBHOM PO XUMUU B JKU3HHM COBPEMEHHOIO OOIIECTBa, HEOOXOJUMOCTH XHMHYECKU
IPaMOTHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U OKPYXAIOIIeH cpee;

» NpUMeHeHHe TOJyYCHHBIX 3HAaHUN M yMEHUH st 0€30MacHOro MCIOJIb30BAHUS BEIIECTB H
MaTepHalioB B OBITY, CEIbCKOM XO3SHCTBE W Ha IPOHM3BOJCTBE, PEUICHUS NPAKTUUYECKUX 3a1ad B
MOBCEIHEBHON KHU3HU, NPEOYNPEKICHUS SBICHUN, HAHOCSAIIMX BpeA 3I0pPOBbI0 YelOBEKa U
OKpYyXarollel cpejie, IpOBEJCHUE HCCIEN0BATeNbCKUX padOT, CO3HATENBHOIO BbIOOpa mMpodeccuid,

CBSI3aHHOU C XMMMUEH.

Bxnao yueonozo npeomema é oocmusicenue yeneil cpeonezo oouezo o0pa3zosanus

Cpennee obmiee oOpazoBaHHWE — TPEThs, 3AKIIOUUTENbHAS CTYNEHb OO0IIero oO0pa30BaHMUS.
Conepsxkanue cpeHero ooiiero 00pa3oBaHus HAMIPaBJICHO HA PEIICHUE IBYX 3aj1ad.

1 3aBepuienne 0011e00pa30BaTENIbHON TOJATOTOBKM B COOTBETCTBUUM € 3akoHOM «O0
00pa3oBaHHUM.

2. Peanu3anus npeanpodeccuoHaIbHOTro 0011ero oopa3oBanus, KOTOPOE MO3BOJSET 00ECIEUUTh
MIPEEMCTBEHHOCTH 00IIEro U Mpo(eCCHOHATBLHOTO 00pa30BaHusl.

OpnHol U3 BayKHEHIIMX 3a/1ad ATOrO 3Tama SBJsIeTCs MOJAr0TOBKA 00yYaroIINXCcs K OCO3HAHHOMY
U OTBETCTBEHHOMY BBIOOPY >KM3HEHHOTO U TMpodeccnoHanbHOro myTu. OOydarommuecs TOMKHBI
HAyYUTHCS CaMOCTOSITENIbHO CTaBUTh IIEIM W ONPEACNATh MyTH HUX AOCTHIKEHHS, HCIOIb30BATh
MPUOOPETEHHBIN B IIKOJIE OMBIT JEATEILHOCTH B peaTbHOM KU3HU, 32 paMKaMH Y4eOHOTO mpoIiecca.

3aoauu uzyuenus xumuu ¢ cmapuieii wiKoe:

* Cpopmuposams y 0Oy4arOmUXCsl 3HAHUST OCHOB XMMHUYECKON HAyKU: BayKHEHIINX (haKTOPOB,
MOHATHM, XUMHUYECKUX 3aKOHOB M  TEOpUM, S3bIKa HAYKH, JOCTYMHBIX  OO0OOIIeHUN
MHPOBO33PEHYECKOT0 XapaKTepa.

* Pazeums ymeHUs HAOMIOAATh U OOBSICHITh XUMHUCCKHE SBJICHHUS, TPOUCXOSIINE B TIPUPOJIE,
nabopaTropu, B TOBCETHEBHOM JKU3HH.

* Cihopmuposams crielIMaTbHBIX YMEHUN: 00paIiaThCs ¢ BEIIECTBAMU, BHITIOTHATH HECIOKHBIE
IKCIIEPUMEHTHI, COOJIfO/Ias TpaBWJIa TEXHUKH OC30MaCHOCTH; TPAMOTHO TNPUMEHSATh XHUMHYCCKHE
3HaHUS B OOIIEHUH C TIPUPOJION U B TIOBCETHEBHOM JKU3HHU.

* Packpvimps TYMaHHCTUYECKYIO HAIIPaBICHHOCTb XUMHH, €€ BO3PACTAIOUIeH pPOJM B pelIeHUU
TJIaBHBIX MPOOJIEM, CTOSIIUX Mepe]l YeIOBEUEeCTBOM, U BKJIaJa B HAYYHYIO KApTUHY MUpA.

* Pazgumbs  TUYHOCTH  OOYYAIONIMXCSA: WX  WHTEIJIEKTyaJbHOE W HPABCTBEHHOE
COBEpIICHCTBOBAaHNE, CHOPMHUPOBATH y HHUX TYMAHHCTUYECKHE OTHOIICHUS W DKOJIOTHYCCKU

11e7Ieco00pa3HOTo MOBEACHUE B OBITY M B TIPOLIECCE TPYIOBOM €S TEILHOCTH.



» Chopmuposamsp y 00y4arOmuxcsi KOMMYHUKATHBHOUN M BaJICOJIOTUYECKOW KOMITETEHTHOCTEH;
* Bocnumamb OTBETCTBEHHOE OTHOIICHHWE K TIPUPOJIE, OCPEKHOE OTHOIICHHE K y4eOHOMY
000py/I0BaHUIO, YMEHUE KUTh B KOJUIEKTHBE (0OIIAThCS M COTPYAHUYATh) yepe3 yueOHbI Marepual

KaXKJ0r0 ypoKa.



OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITPEJIMETA

OcobenHoctu cojiepkanusi 00y4eHUs: XMMUHU B CpeAHEH IIKosIe 00yCIOBICHBI CIeNU(UKON XUMUN
KaKk HayKd W TOCTaBJICHHBbIMU 3ajadamMu. OCHOBHBIMH MpOOJIeMaMU XHUMHUU SIBISIOTCS H3y4CHHE
COCTaBa W CTPOCHHS BEUIECTB, 3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IOJIYYEHUE BELIECTB C
3aJlaHHBIMA  CBOWMCTBAMH, MCCIIEIOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKHX pPEAKUUMHA U IyTeH
yIpaBJIeHUS] UMH B IIENIAX TOJTYY4EHUS HEOOXOIMMBIX 4YEJOBEKY BEIIECTB, MAaTEpPHAaJOB, YHEPTHUHU.
[ToaTomy B paboueii mporpaMMe o0 XMMHUH HAILIUIM OTPa)K€HHE OCHOBHBIE COJIepKaTebHbIe TUHUU:

* «BEIIECTBO» - 3HAHHME O COCTAB€ M CTPOCHUHU BEIIECTB, MX CBOMCTBAX M OHOJOTHYECKOM
3HAYEHUU;

* «XMMUYECKasl peakuus» - 3HaHHE O IPEBpAIlEHUSAX OJHMX BEIIECTB B JApPYrue, YCIOBUSIX
MPOTEKAHUS TAaKUX MPEBpAIlleHUH U crioco0ax ynpaBlIeHUS peaKIUsIMH;

* IIPUMEHEHHE BEIIECTB» - 3HAHWE U ONBIT 0E30IacHOr0 OOpalleHHus C BEHIECTBAMU,
MaTepuagaMH U MpoleccaMu, HEOOXO0AUMBIMU B ObITY M Ha IIPOU3BOJICTBE;

* (I3BIK XUMHH» - OIEPUPOBAHUE CUCTEMON BAKHEUIIMX XMMHUUYECKUX IOHSITUM, 3HAHHUE
XUMHUYECKOH HOMEHKJIATyphl, a TaKkKe BIAJICHUE XUMUYECKOW CHMBOJUKON (XMMHYECKUMU
dbopMylaMu U ypaBHEHUSIMHU).

[IporpamMma mnpemnycMaTpuBaeT (OPMHUPOBAHHE Yy OOYyYarOMIMXCS OOMICYYeOHBIX YMEHUH U
HABbIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JIEATENbHOCTH M KJIIOYEBBIX KOMIETEHLUH: YyMEHHE
CaMOCTOSITEIBHO W MOTHUBHPOBAHHO OPraHW30BBIBaTb CBOIO II03HABATEIBHYIO JEATEIBHOCTD;
UCIOJIb30BAHUE 3JEMEHTOB HPUYMHHO-CIEJICTBEHHOIO M CTPYKTYPHO-(DYHKIIMOHAJIBHOTO aHAJIN3a;
OTIpe/ieNIEHUE CYIIHOCTHBIX XapaKTEPUCTUK M3Yy4aeMOro 0ObEKTa; yMEHHE Pa3BEPHYTO 0OOCHOBBIBATH
CYXJEHMsI, TaBaTh ONpeAeNICHUs, IPUBOAUTH JOKA3aTEIbCTBA; OLEHUBAHNE U KOPPEKTHUPOBKA CBOETO
MIOBE/ICHUS B OKPYXKAIOIIEM MUPE.

TpeboBaHNe K YpPOBHIO MOJIIOTOBKM OOYyYaloIIMXcs BKJIIOYAIOT B ce0s Kak TpeOoBaHMS,
OCHOBaHHbIE Ha YCBOEGHMM M BOCIPOU3BEIEHUMU Y4YeOHOro Mmarepuana, HOHMMAaHHUE CMbICa
XUMHUYECKUX TOHATUN M SIBJICHMH, TaK U OCHOBaHHbIE Ha OoJyiee CIOXKHBIX BUAAX JAEITEIbHOCTH:
oO0bsicHeHHEe (U3NYECKMX M XUMHUYECKUX SBJICHUH, NpPUBEIACHHE IPHUMEPOB IMPAKTUUYECKOTO
UCTOJb30BAHUS HU3YyYaeMbIX XUMHUECKUX SBICHMH U 3aKOHOB. TpeOoOBaHMEe HampaBlieHbl Ha
peaiv3aluio  JeSTEIbHOCTHOTO, MPAKTUKO-OPUEHTHPOBAHHOIO M JIMYHOCTHO-OPUEHTHUPOBAHHBIX
MO/IXOJIOB, OBJIQZICHHE YYAIIUMUCS CIOCOO0aMHM HHTEJUIEKTYalbHOW U MPAKTUYECKOW NeATENbHOCTH,
OBJIaJICHHE 3HAHUSMH M YMEHUSIMHU, BOCTPEOOBAaHHBIMH B IOBCEIHEBHOM >KM3HU, MO3BOJISIOIIMMU
OpUEHTHPOBATLCS B OKPYXKAIOIIEM MHpE, 3HAUMMBIMHU I COXPAHEHHs OKpYXKAIOUIEH cpeasl U

COOCTBEHHOT'O 300pPOBbA.

MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIVIAHE



B basucHom yuyeOHOM TIUIaHE CpeAHEH WIKOJbl XUMHs BKJIoueHa B pazzaen «CopepikaHue,
dbopMupyeMoe y4JacTHHKaMH O0pa3oBaTelIbHOro mporecca». OOydaromuecs MOTYT BBIOpaTh IS
W3yYEHHs] WIM MHTEIPUPOBAHHBIN KypC €CTECTBO3HAHUS, WIM XUMHIO Kak Ha 0a30BOM, TaK U Ha
yri1y0JIeHHOM YpOBHE.

Pabouas mporpamma 1o XuMHUH I CPeTHETO 00IIEro 00pa3oBaHMs COCTABJICHA U3 pacyeTa 4acos,
yka3aHHbIX B ba3ducHoM yueOHOM 1u1aHe 00pa3oBaTeIbHBIX YUPEKACHUN 00mero oopasoBanus: mo 1 4

B Henento (68 4 3a aBa roja oOydeHwus) Ha 6a30BOM YPOBHE.



OCOBEHHOCTHU U3YYEHUSA XUMHUHN HA BA3OBOM YPOBHE

MeTo10/10rn4ecKo OCHOBOM MOCTPOEHUsI Y4EOHOrO COJEp)KaHUs XUMHUU JUIsl CPEIHEH IIKOJIBI
0a30BOr0 ypOBHS SIBUJIACh UOeA UHMEZPUPOGAHHO20 Kypca, HO HE €CTECTBO3HaHUs, a XUMuU. Takoro
Kypca, KOTOPbII OJIN30K U MOHATEH ThICSYaM POCCUMCKHUX y4uTesell XMMHUU U JIOCTYIIEH U MHTEPECEH
COTHSIM ThICSY POCCUMCKUX CTApILEKJIACCHUKOB.

CrtpykTypa mpeajgaraeMoro Kypca pemiaer 8¢ npooJieMbl UHTErPaIllii B 00y4YEeHUN XUMUH.

IlepBas — 310 6Hympunpeomemnas unmezpayuss y4eOHOM NUCHUIUIUHBI «XuMus». Mnes takoi
MHTErpauy JUKTYeT CIEAYIOUIYI0 OYEPEIHOCTh M3YyYEHHUs pa3lelioB XMMuUU: BHauaie, B 10 kmacce,
U3ydaeTcs OopraHmveckas Xumus, a 3atem, B 11 kiacce — oOmras xumus. Takoe CTpyKTypHpOBaHUE
Mo3BOJISIET C(HOPMHPOBATH Yy BBIMYCKHUKOB CPEAHEH INKOJBI TPEJACTABICHUE O XHUMHU KakK o
LEJIOCTHOM HayKe, I0Ka3aThb €IMHCTBO €€ IIOHATHUH, 3aKOHOB U TEOPHM, YHUBEPCAIbHOCTH U
IIPUMEHUMOCTD MX KaK JUIsl HEOPraHU4ECKOM, TaK U JUIsl OPraHUYECKOW XUMHH.

Bropas — 3to mescnpeomemnas unmecpayus, NO3BOJAIONIAS HA XUMHUYECKON 0a3e O0ObEIUHUTDH
3HaHUA II0 CI)I/IBI/IKG, 6I/IOJIOFI/II/I, reorpa(bm/l, OKOJIOTUHU B C€JWMHOC IMMOHHMMAHUC IMPUPOABI, TO €CTb
c(OpMHpOBATH LEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHUHY OKPY’KAIOIIEro MHUpa. DTO IO3BOJUT
CTapILEKJIACCHUKAaM OCO3HATh TO, YTO 0€3 3HaHUU 110 XMMHUU BOCHPUATHE OKPY)KAIOLIEro Mupa OyneTt
HCIIOJIHBIM, a JIIOAW, HC ITOJYUUBIINC TAKUX 3HaHI/II71, MOT'YT €TaTb HCOCO3HAHHO OIMACHBIMHU JIA 3TOI'O
MHpa, TaK KaKk XMMHUYECKH HErpaMoTHOEe oOpallleHHe ¢ BELIeCTBaMH, MaTepuallaMyd U IpolieccaMu
I'PO3UT HEMAJIBIMU O€aMH.

Kpome 3Tux AByX BeOyLIMX MHTEIPUPYIOIIUX HAEH, B Kypce ObUla peann3oBaHa U €Ile OJHA -
uHme2payus XuMU4eckKux 3HAHUU C 2YMAHUMAPHBIMU OUCYUNTUHAMU: WUCTOPUEH, IUTEpaTypoi,
MHUPOBOM XYJOXECTBEHHOW KYJIbTYpPOH. DTO, B CBOIO OYEpEIb, IMO3BOJISET CPEICTBAMHU Y4EOHOIO
npeaMera Moka3aTb pojib XMMUU M B COLHMAIBHOW cepe YeToBEeYeCKOW NesITeIbHOCTH, TO €CTh
MOJTHOCTBIO COOTBETCTBOBATh MJIESIM T'yMaHU3aI[MH1 B O0yUCHHH.

OnHOYacoBOM Kypc XMMHUU PacCUMTaH Ha JBa Toja oOydeHus 1mo | 4 B HENEN0 WU Ha OJUH TOJ
0o0y4eHus 10 2 4 B HEJIEIIO.

B cTpykTypupoBaHMM Kypca OpPraHMYeCKONH XUMHHM aBTOpPbl MCXOIWIM W3 HUAEH Pa3BUTHA
yJyaluxcss HenpoQMIBHBIX KJIACCOB CpeAcTBaMU y4yeOHoro mnpeamera. C HeNbl0 YCHUJICHHS DPOJIU
ACAYKIIUU B O6y‘-IeHI/II/I XUMHHU BHA4YaJI€ OArOTCA KPATKHUEC TCOPECTUUCCKHUE CBCIACHUA O CTPOCHHH,
KJIacCU(PUKAIMK, HOMEHKJIATYpe OPTaHUYECKHUX BEIIECTB, OCOOCHHOCTSX PEAKIIUN C UX YIaCTHEM.

ChopmupoBaHHble TakuM 00pa3oM TEOpETUYECKHE 3HAHMSI 3aTeéM  pa3BUBAIOTCS  Ha
(aKTOJIOrMUECKOM MaTepHuaje NpU PACCMOTPEHHH KJIAcCOB OPraHWYECKHX coeluHeHHd. B cBoro
ouepesb, TaKOM MOJXOJ TMO3BOJSIET M TIyO)Ke M3YYUTh CaMHU KJIACChl OPTaHUYECKHX COEIUHEHUH.
OCHOBHBIM KpuTepHeM 0TOOpa (haKTHUUECKOro MaTepHala Kypca OpraHn4ecKol XUMUU SIBISIETCS UJies

neyenojaraius, TO €CTh OTBETA Ha pGSOHHBII\/'I BOIIPOC YUCHHUKA: «A 3auem MHE, HC XHUMHKY, 3TO
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HYXHO?». Ta ke uzes o BeAyllel pol TEOPETUUECKUX 3HAHUN B IpOLiecce MMO3HAHUS MHpa BEILECTB
Y peaKIIfii cTajga OCHOBHOM Il KOHCTPYHPOBAHUS Kypca o0rieid xumuu. Ha 0OCHOBe eIMHBIX MMOHSATHH,
3aKOHOB M TEOPHM XHMHU Y CTaplIEKIACCHUKOB (HOPMHUPYETCS LEIOCTHOE MPEICTaBICHUE O
XUMHUYECKOH HayKe, O €€ BKJIAJ/I€ B €IMHYIO €CTECTBEHHOHAYYHYIO KapTUHY MUPA.

[IporpamMma nipeaycMarpuBaeT GOpMUPOBAHUE Y YUAIIUXCS OOMICYyIeOHBIX YMEHUN M HABBHIKOB,
YHUBEPCAJIBHBIX CIOCOOOB AEATEIBHOCTH M KIIOYEBBIX KOMIIETCHIIMNA: YMEHHE CaMOCTOSTEIBHO M
MOTUBHUPOBAHHO OPraHW30BbIBATH CBOIO MO3HABATEIBHYIO JIE€ATEIBHOCTD; MCIOJb30BAaHUE 3IEMEHTOB
MIPUYMHHO-CJIEICTBEHHOTO M CTPYKTYPHO-(YHKIIMOHAJIBHOTO aHalIK3a; OIpeleleHHe CYIIHOCTHBIX
XapaKTEepUCTHK M3y4aeMOro OO0bBEKTa; yMEHHE pa3BepHYTO OOOCHOBBIBATH CYXKACHHUS, JaBaTh
ONpeleeHus, MPUBOAUTH JOKA3aTelbCTBA; OLICHMBAHUE W KOPPEKTHPOBKA CBOETO ITOBEICHUS B
OKpPY’KarollleM MHpE.

TpeboBaHue K ypOBHIO MOATOTOBKH OOYyYaromIMXCs BKIIOYAIOT B ce0d Kak TpeOOBaHUSA,
OCHOBaHHbIE HA YCBOEGHMM M BOCIPOU3BEIECHUMU Y4YeOHOro Marepuana, INOHMMAaHHUE CMbICa
XUMHAYECKUX TIOHSATHHA W SIBICHUH, TaK M OCHOBaHHbIE Ha OoJiee CIOXHBIX BUIAX JEATEIHHOCTH:
oOBbsicHEeHHE (PU3MYECKMX M XUMHYECKHX SBJICHMH, NPUBEJCHUE MPUMEPOB MPAKTHUYECKOTO
UCIIOJIb30BAaHUS M3y4aeMbIX XHMHUYECKUX SIBICHHM M 3akoHOB. TpeOoBaHMe HampaBieHbl Ha
peanu3alui0  JIEATEIBHOCTHOIO, IPAKTUKO-OPUEHTUPOBAHHOTO M JIMYHOCTHO-OPUEHTHPOBAHHBIX
MIO/IXOJIOB, OBJIQJICHHE YYAIUMUCS CHOCOOAMM HMHTEJUIEKTYaJIbHOM M MPAKTHUYECKOW NeATENbHOCTH,
OBJIa/ICHUE 3HAHUSAMU M YMEHHUSMH, BOCTPEOOBAHHBIMU B IOBCEIHEBHOW >XM3HM, MO3BOJSIOIIUMHU
OPHUEHTHUPOBATbCA B OKPYXKAIOIIEM MHpE, 3HAYMMBIMMU I COXPAHEHMs OKPYXKAIOIIEH Cpensl U

COOCTBEHHOTO 3/10POBBS.

JIMYHOCTHBIE, METAIIPEAMETHBIE U ITIPEJMETHBIE PE3YJIbTATBI
OCBOEHMUSA COAEPKAHUSA KYPCA 10-11 KJIACCA

Peszynomamut usyuenus npeomema:

JlesiTenbHOCTh yuuTenss B OOy4eHMHM XMMHUUM B cpeAHed (MOJHOM) miKojie 0JKHA ObITh
HampaBJeHa Ha JOCTH)KEHUE 00YUYaIOIIUMUCS CIEAYIOIINX JIUYHOCHIHBIX PE3YTbMmamos:

1) B yennocmno-opuenmayuonnoii cgpepe — 4yBCTBO TOPJIOCTH 32 POCCHICKYIO XMMHUYECKYIO
HayKy, TyMaHU3M, OTHOIIEHUE K TPYAY, IeIeYCTPEMICHHOCTD;

2) B mpy0oeoii c¢hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY NalibHEMIIIeH 00pa3oBaTebHON
1 Ipo(heCCUOHATIBHON TPAEKTOPHH;

3) B nosmasamenvhou {KOCHUMUGHOU, UHMENIEKMYAnbHOU) cpepe — YMEHUE YIPaBIATh
CBOEH MO3HABATENbHON JEATEIBHOCTHIO.

Memanpeomemuvimu pesynomamamu siBISIOTCA:

1) HCITIOJIB30BaHHUEC }’MeHI/Iﬁ W HABBIKOB pPa3jIM4YHBIX BHUIO0B MMO3HaBaTeNLHOMN JACATCIIbHOCTH,
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MNPUMCHCHUN OCHOBHBLIX MCTOJAOB IMO3HAHUSA (CI/ICTCMHO-I/IH(bOpMaL[I/IOHHHﬁ aHaJIn3, MOI[GJII/IpOBaHI/IC)
JUISL U3YYEHUS Pa3JIMYHBIX CTOPOH OKPYKAIOIIEH JEHCTBUTEIBHOCTH;

2) NCTIIOJIB30BAHME  OCHOBHBIX — MHTEJUICKTYAIBHBIX — OIepaluii: (JopMyIUpOBaHHE THUIIOTES,
aHAJIM3 M CUHTE3, CpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alus, BBISBICHHE NMPUYMHHO-CIIEACTBEHHBIX
CBsI3€i1, IIOMCK aHAJIOI'OB;

3) yMEHHE TeHepUPOBATh UJICH U OIPEICIIATh CPEICTBA, HEOOXOMMBIC IS UX PeaTH3alUM;

4) yMeHHE ONPECIIATh HEeId U 3aaud JeATeIbHOCTH, BEIOMPATh: CPEACTBA pealn3allii HEId 1
MPUMEHSATh UX HA MPAKTUKE;

5) ucrosib30BaHME PA3TMYHBIX HCTOYHHKOB JUIs MOJYYCHHsS XUMHUYSCKOH uHpopmanuy,
IIOHUMAaHHWEC 3aBUCHUMOCTH COJACPIKaHUA U (1)0pMI>I MNpeaAcCTaBJICHUA I/IH(i)OpMaIlI/II/I oT ueneﬁ
KOMMYHUKAIUU U aJipecarta.

B ob6mactu npeomemmnvix pesynbmamoé W3yuyeHUE XUMHH TPEJOCTABISET YUYECHUKY
BO3MOXXHOCTh Ha CTYIICHH CpeIHEro (MOJIHOro) o0IIero o0pa3oBaHUs HAYYUTHCS Ha MPO(UILHOM
YPOBHe

1) B nosnasamenvrou cghepe:

a) JIaBaTh ONPEIEICHUS U3yUYEHHBIM MOHITHUIM;

0) ONMUCHIBATh JIEMOHCTPAUMOHHBIE W CaMOCTOATENBHO IPOBEJICHHBIE SKCIIEPUMEHTHI,
HCIIOJIB3YS /JIsl 3TOTO €CTECTBEHHBIHN (PYCCKUH, POJIHOM) A3BIK U A3bIK XUMHUH;

B) OOBSICHST, CTPOEHHE H CBOWCTBA W3YYCHHBIX KJIACCOB HEOPraHMYECKUX U
OpraHUYECKUX COETHHEHMUII;

r) KJIaCCU(PUIIUPOBATH U3YUCHHBIE OOBEKTHI U SBJICHHUS;

1) Ha0II0aTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIFHO MPOBOJUMBIE OMBITHI, XUMUYECKHE
peaxiuu, MpoTeKarolIe B IPUPOJE U B OBITY;

e) HCCIEA0BAaTh CBOMCTBA HEOPraHMYECKUX M OPraHMYECKUX BEUIECTB, ONPENEIATh HX
MPUHAJICKHOCTh K OCHOBHBIM KJIacCaM COEIMHEHUN;

x) 000011aTh 3HAHUS W JeNaTh 0OOCHOBAHHBIE BBIBOJIBI O 3aKOHOMEPHOCTSX M3MEHEHHS
CBOICTB BEIIIECTB;

3) CTPYKTYypUPOBaTh yueOHYIO HH(DOpMALIHIO;

1) WHTEPNPETUPOBATH HHGOPMAIUIO, TOJYYCHHYIO W3 JAPYTUX HCTOYHHUKOB, OICHHUBATH €€
HAaY4YHYIO IOCTOBEPHOCTb;

K) OOBICHATH 3aKOHOMEPHOCTH TIPOTEKAHUS XUMHUYECKHUX PEAKIUN, MPOTHO3UPOBATH
BO3MOKHOCTh UX MPOTEKAHUSI HA OCHOBE 3HAHUI O CTPOCHHMH BEIIECTBA M 3aKOHOB TEPMOIMHAMUKHU;

1) OOBSICHITH CTPOCHUE aTOMOB 3JIEMEHTOB 1—4-T0 MEPUOJIOB C HCIIOIB30BAHUEM DJIEKTPOHHBIX

KOH(UTypaluii aToMOB;
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M) MOJIEJIMPOBATh CTPOEHUE MPOCTEHIINX MOJIEKYJI HEOPTAHUYECKUX U OPraHUYECKHUX BEILECTB,
KpHUCTAJJIOB;

H) MPOBOJIUTH PACUYEThI IO XUMUUYECKUM (HOPMYJIaM U ypaBHEHUSIM;

0) XapaKkTepH30BaTh U3yYCHHbIC TEOPHH;

1) CAMOCTOSITENILHO OOBIBaTh HOBOE JIsi C€0si XUMHUYECKOE 3HAHHE, UCHOJb3Ys ISl 3TOTO

AOCTYIIHBIC HCTOYHHUKHN I/IH(i)OpMaLII/II/I;

2) B YeHHOCMHO-OPUeHMAYUOHHOU chepe — TPOTHO3UPOBAThH, AHAIU3UPOBATH U OLICHUBATH
MOCIIEACTBHS JUISl OKPY)KAroIIel cpebl OBITOBOM M MPOM3BOJCTBEHHON JIEATEIHHOCTH YEIOBEKa,
CBSI3aHHOU C MepepadOTKON BEIIECTB;

3)B mpydosoii _cpepe — CaMOCTOATEIBHO IUIAHUPOBATH W IPOBOAUTH XUMUYECKHI

OKCIICPUMCHT, CO6JHO,Z[8.$I ImpaBujia 0e301acHoi pa60TbI C BCIICCTBAMH H J'Ia60paTOpHLIM
O60py,Z[OBaHI/IeM;

4) B chepe usuueckou Kyibmypsl — OKa3bIBaTh NEPBYIO TIOMOIIIb IPU OTPABJICHHUSX, 0’KOTaxX

U IPYTHX TPaBMax, CBSI3aHHBIX C BEUIIECTBAMH H J1a0OPaTOPHBIM 000y I0OBaHHUEM.

B crangapre npouiabHOro ypoBHsS cucTeMa 3HaHUH O XMMUYECKHX JIEMEHTaX U CBOMCTBAaX UX
COEJIMHEHUIl pacummpsercss MW yriayOnsercs Ha OCHOBE IPEJICTaBICHUM O CTPOCHMM BeIIECTBa,
XUMHUYECKON CBA3M M 3aKOHOMEPHOCTAX IPOTEKaHUs XUMHUYECKHX pEaklUil, paccMaTpuUBaEMbIX C
TOYKH 3PEHUSI XUMHUYECKONH KMHETUKHU U XUMHUYECKON TepMOJAMHAMHUKHU. TeM cambiM oOecrieunBaeTCs
MOJITOTOBKA BBIMTYCKHUKOB IIKOJIBI K TPOIOJIKEHNIO 00pa30BaHUs B CPEAHHUX CHELUANBHBIX U BBICIINX
y4eOHBIX 3aBeEHUSX, NMPO(UIb KOTOPBIX MHpeAycMaTpHBAaeT H3y4eHHE XHMHUH, U IOCIeayrolei

npodeccnoHanbHON e TENbHOCTH.
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Coaepsxanue padoueil mporpaMmsbl o xummu s 10 kiaacca

3a ocHOBY B3sTa mporpamma kKypca xumum s X— XI kimaccoB 00meoOpa3oBaTelbHBIX
yupexaenuii (6azoBeiii ypoBeHb) O.C. 'abpuensna u Ctangapt cpenHero oomero oO0pa3oBaHHS I10
xuMuH (6a30BbIN YPOBEHB).

Beenenne (1 u)

[Ipeamer oprannueckoit xumuu. CpaBHEHHE OPTraHUYECKUX COCIUHEHUN C HEOPraHMYECKUMHU.
[IpupoiHbIe, HICKYCCTBEHHBIE 1 CHHTETUYECKUE COCIMHEHMUS.

Tema 1. Teopusi cTpoeHHsI OPraHUYECKHX COeMHEHMIT (2 u)

BasleHTHOCTE. XMMHUYECKOE CTPOCHHUE KaK IOPAJOK COCAVMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO
WX BaJIGHTHOCTU. OCHOBHBIE MOJOKEHUS TEOPUU XUMUUYECKOTO CTPOCHHUS OPTraHUYECKUX COCAMHEHUH.
[ToHsiTHE O TOMOJIOTMM M TOMOJIOTaX, M30MEPUHU U H30Mepax. XumHuueckue (OpMyIlbl U MOIEIU
MOJIEKYJI B OPTraHMYECKON XUMHUU.

JdemoHcTpanuu. Mojienu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHHM.

Tema 2. Yri1€BoAOpPOAbI M MX PUPOAHbIE HCTOYHUKH (8 u)

[Ipupoansiii Ta3. A 1 Kk a H bl. [IpupogHbIii ra3 Kak TOIJIKMBO. ['OMOJIOTHMYECKUM P,
M30MepHsl 1 HOMEHKJIATypa ajlKaHOB. XMMHUYECKHE CBOMCTBA aTKaHOB (Ha MpUMEpEe MeTaHa U ATaHA):
rOpeHNne, 3aMEeIEeHNE, Pa3IoKEHNE U IeruaprupoBanue. IIpuMeHenne alkaHoB Ha OCHOBE CBOWCTB.

A 7K e H bl. DTHJIEH, €ro MoJIy4eHHEe (IeTHAPUPOBAHNEM dTaHa U JAeTUIpaTallueii TaHoa).

XUMHYECKME  CBOMCTBA OJTWJIEHA: TOpPEHHE, KAYECTBEHHbIE pEaKIMW, TUApaTanus,
nonumepuszanus. [lonmsTuneH, ero cpoiicTBa M mnpuMeHeHue. [IpuMeHeHue STuieHa Ha OCHOBE
CBOMCTB.

AnkxaagueHsb U KayduyKku [lousatue o0 ankaaueHax Kak yrieBOJAOPOJAX C JABYMs
JBOMHBIMU CBSI3IMU. XMMHUYECKHE CBOMCTBa OyTaaueHa-1,3 u uzomnpeHa: obeciBeyMBaHUE OPOMHOMN
BOJIbI U MOJIMMEpPU3aLUA B KayuyKku. Pe3una.

A 1 K U H bl. AUETWICH, €ro MOJy4YeHHEe NTUPOJIU30M METaHa W KapOUIAHBIM CIIOCOOOM.
XYUMHYECKHE CBOMCTBA alleTHJICHA: TOpPEHHEe, OOECIBEYMBAHME OPOMHON BOJBI, MPUCOECTMHEHHUE
XJIOPOBOJIOpOJa U TuipaTanus. [IpumeneHue aneruieHa Ha OCHOBE CBOMCTB.

b e u 3 o n. [lonyyenue OeH30/Ia U3 TeKCaHa W alleTHJIeHAa. XUMUYECKHE CBOWCTBA OeH3o0ma:
ropeHue, raloreHnpoBanre, HuUTpoBanue. [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

H e ¢ 1 5. CocraB u nepepaborka HedTu. Hedrenponyktsl. beH3nH u moHsATHE 00 OKTAaHOBOM
YHUCIIE.

Jemouncrpanun. ['openue anerunena. OTHOIIEHUE STUIICHA, alleTHIIeHA U OEH30J1a K PacTBOPY
nepmanranata kanus. [lonmydeHnue sTuineHa peakuuen AeruapaTaliy 3TaHoIa, alleTUIeHa KapOuTHbIM
cocoboMm. Pa3znoxeHue Kkaydyka @pH HarpeBaHWHU, HCIbITAaHHE MPOAYKTOB pAa3JIOKEHUSI Ha

HernpeaenbHocTh. Komnekius 06pa3ioB HedTH U HEDTETPOTYKTOB.
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JlabopaTopHble onbIThl. 1. OmnpeneiacHue EMEHTHOTO COCTaBa OPraHUYECKUX COEIUHEHUIL.
2.U3roroBiieHue Mojeiei MOJIEKy yriieBooponoB. 3. OOHapyKeHHE HENpeAeTbHbIX COCTUHEHUN B
x*uakux Hedrenpoaykrax. 4. [loayuenue u cBoiicTBa amerwiieHa. 5. O3HAKOMIICGHHE C KOJUICKITUEH
«HedTb 1 MpOAYKTHI €€ epepadOTKN».

Konmponvnaa paboma Nel no meme: «Y21e6000pooui»

Tema 3. Kucaopoacoaep:xkamme opranu4eckue cCoeJMHEHMs] U UX NPHUPOJHbIe HCTOYHUKH
(10 u)
EavHCTBO XMMHUYECKOM OpraHu3aluu )KUBBIX OPraHU3MOB. XMMUYECKUH COCTAB KUBBIX OPraHU3MOB.

C nmu p 1 b llomydenue »sTaHona OpOXKEHHEM TIIOKO3bl M THIpaTalleld 3TUJICHA.
I'mapokcuibHas rpynmna Kak ¢yHKIMOHaibHAsA. [IpencraBieHre 0 BOJOPOIHON CBSI3U. XUMHYECKHE
CBOMWCTBA 3TaHOJIa: TOPEHUE, B3aUMO/ICHCTBHIE C HaTpUeM, 00pa3oBaHKe NMPOCTHIX U CIOXKHBIX 3()UPOB,
OKHucJIeHHE B anpleru. IIlpuMenenue 3raHosia Ha OCHOBE CBOMCTB. AJIKOIOJIM3M, €T0 IOCIEICTBUS U
IIpenyNpexICHUE.

[lonsiTve o0 mHOpedeNbHBIX MHOTOAaTOMHBIX cOUpTax. [JMIEepuH Kak MpeACTaBUTEIb
MHOIOaTOMHBIX cnupToB. KadecTBeHHas peakuuss Ha MHOrOaroMHble cnupthl. [Ipumenenue
[JIALEPUHA.

® e 1 0 1. [lonmydyeHue peHona KOKCOBAaHMEM KaMEHHOIO yris. B3auMHoe BiMsHHME aTOMOB B
MOJIeKyJie (eHOJIa: B3aMMOJIEHCTBHE C THUJIPOKCHUIOM HATpHsl W a30THOM KucioTou. IlpumeHeHue
(eHo1a Ha OCHOBE CBOMCTB.

A 1 v 1 er u n b [lonydeHue anpAeruiioB OKHUCIEHHEM COOTBETCTBYIOLIMX CIUPTOB.
XUMUYECKHE CBOMCTBA aJIbJIETHJIOB: OKUCJIEHHE B COOTBETCTBYIOIIYIO KHCIOTY U BOCCTaHOBJIEHHE B
COOTBETCTBYIOIUHN ciupT. [IpruMeHnenue ¢popmanbaeruia u aleraibAeruaa Ha OCHOBE CBOMCTB.

KapO6oHoBB € KHCIOT 5L [lonydeHne kapOOHOBBIX KHCIOT OKUCIEHUEM allbJIETUIOB.
XUMHUECKUE CBOWCTBA YKCYCHOH KHCIIOTHI: OOIIME CBOMCTBA C HEOPraHMYECKUMH KHUCIOTaMU M
peakuus srepuduxanuu. [I[puMeHeHHe YKCYCHOM KHCJIOTHI Ha OCHOBE CBOWCTB. Briciiue >kupHbIE
KHMCJIOTBI Ha IPUMEPE NAIbMUTUHOBOM M CTEAPUHOBOM.

CnoxHble dQUpPB U X HUp bl. [lonyueHue cnoxxHbpIX 3PUPOB peakuueil aTepudukanmu.
CrnoxHble 3pUpbl B NMpHpoOJE, UX 3HaueHue. lIpuMeHeHne ClI0XKHBIX 3(PUPOB Ha OCHOBE CBOWCTB.
XKupsl kak crnoxHble 3pupel. XUMHUUECKHE CBOMCTBA XKUPOB: THUAPOIN3 (OMBIICHHE) U THUIPUPOBAHHE
KHUAKUX KUPOB. [[puMeHeHmne )kupoB Ha OCHOBE CBOWCTB.

Y r e B o bl YIeBoasl, 3HaU€HUE YITIEBOJAOB B JKMBOM MPUPOJE M B JKU3HU YeJIOBEKA.

['moko3a - BeHIECTBO C JBOWCTBEHHOM (YHKIMEH - aibJeruaocnupT. XUMHYECKHE CBOWCTBA
TJIIOKO3bI: OKHMCJIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHME B COpOMT, OpokeHue

(MosI04HOKHCIIOE U cupToBOE). [IprMeHeHNe IIII0K03bI Ha OCHOBE CBOMCTB.
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JemoncTpanun. OxucineHue cnupra B anpierus. KadecTBeHHas peakiuss HAa MHOTOATOMHbBIE
crimpThl. Komneknust «KaMeHHBIH yroiib ¥ MPOJYKTHI €ro nepepadboTkny». KauecTBeHHBIE peakiuu Ha
¢benoun. Peakus «cepebpsHOro 3epKana» ajabAeru1oB U IN0K03bl. OKUCIEHNE allbAETUI0B U TIIIOKO3bI
B KHCJIOTHI ¢ moMol1npto ruapokcuaa meau (II). Iomydyenne ykcycHo-3tTunoBoro s¢upa. Kauectennas
peakuus Ha Kpaxmall.

JlabopaTopHble onbIThI. 6. CBolicTBa 3THIIOBOrO ciupTa. 7. CBolicTBa rimuepusa. 8. CBoiicTBa
dbopmanpieruga. 9. CpoiictBa ykcycHoi kucnothl. 10. CoiictBa xupoB. 11. CpaBHeHHE CBOWCTB
pacTBOPOB MbLIIAa U CTUPAJIBHOTO Topoika. 12. CBoicTBa rimoko3sl. 13. CBoiicTBa kpaxmana.

Tema 4. A3sorcoaepskaiiue coeJMHEHHMs M UX HAXO0KIeHHMe B JKMBOM npupoae (6 u)

A M u H bl Ilonsrue o0 amunax. IlomyueHue apomaruyeckoro aMuHa - aHWIMHA - U3
HUTpOOEH30/1a. AHWIMH KaK OpraHMYeckoe OCHOBaHHMeE. B3anMHOe BIUsSHUE aTOMOB B MOJIEKYJIe
aHWJIMHA: OcJlabJIeHHe OCHOBHBIX CBOICTB W B3aumojeictBue ¢ OpomHON Bojoi. Ilpumenenue
AQHWJIMHA HA OCHOBE CBOMCTB.

AMUHOKUCITOT bl [lodydeHre aMUHOKHUCIOT U3 KapOOHOBBIX KUCJIOT M THAPOJIU30M
OENKOoB.

XUMHUECKHE CBOHCTBA aMHUHOKMCIOT Kak aM(OTEpHbIX OpPraHUYECKUX COEIMHEHMI:
B3aMMOJICHCTBUE CO IIE€J0YaMM, KUCIOTaMH W JPYyr C JApyroMm (peakius TMOJUKOH/IECHCAIIUN).
[lentunHas cBsA3b U nonunenTuasl. [IpuMeHeHne aMMHOKHCIOT HA OCHOBE CBOMCTB.

b e 1 x u. Ilonmyuenue OenkoB peakiueld MOJUKOHACHCAMU aMHUHOKHUCIOT. IlepBuuHas,
BTOPUYHAS M TPETUYHAsI CTPYKTYpbI OeKOB. XMMUYECKHE CBOMCTBA OEJIKOB: TOpEHUE, JAeHATypalus,
TUIPOJIU3 U IIBETHBIE peakinu. buoxumuueckue GyHKIIMN OEIKOB.

I'eneTndeckas CBA3b MEXKIy KJIIACCAMHM OPTAHUYECKUX COCIUHEHUN.

HyxnenHoBble kucnoTel. CUHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKe U3 HYKJIeoTH10B. OOmuii niuaH
crpoenus Hykieoruna. CpaBHenue ctpoenus u pynkuuit PHK u JIHK. Poib HykIeMHOBBIX KUCIOT B
XpaHEHUU U Iepefade HacieacTBeHHOW wuHdopmauuu. IloHsTHE O OMOTEXHONOIMM W T€HHOM
HUHXECHEPUH.

JdemoncTpaumu. B3aumoiericTBMe aMMuaKka M aHWIMHA C COJISTHOM KUCIOTOW. Peakuus anunuHa
c OpomHO# BOJOH. JoKka3aTenbCTBO HaMMuus (YHKUMOHAIBHBIX TPYNI B PacTBOPAaX aMUHOKHCIOT.
PactBopenune u ocaxzaenue 6enkoB. L[BeTHble peakuu OEJKOB: KCAHTONMPOTEHHOBAs U OMYypeToBasl.
['openne ntrubero nepa n mepctsHo HUTH. Moaens moistekyisl JIHK. Ilepexoasr: sTaHOo — 3THIIEH
ATUJICHTIIMKOIb —> ATUICHTIUKOIAT Meau (I1); aTanon —3TaHane — 3TaHOBas KUCIIOTA.

JlaGopaTopHblie onbIThl. 14. CBOMiCcTBa OEIKOB.

IIpakTnueckas padora Nel. nentudukanys opraHMueCKUX COSIUHEHHHN.

Tema 5. BuHoJIOrMYecKH aKTHBHbIE OPraHuvYecKue coenHenus (4 u)
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® e pw™me HT bl. DepMEHTH Kak OMOJIOTMYECKHE KAaTaIM3aTOpPbhl OEIKOBOW MPUPOIBI.
OcobenHoct (QYHKITMOHHPOBAHUS (EPMEHTOB. Ponb (EepMEHTOB B KHU3HEACITCILHOCTH IKUBBIX
OpPraHU3MOB U HApOJIHOM XO3SHCTBE.

B u T awmu H bl [lonsaTue o BuTramunax. Hapymenus, cBsi3aHHble C BATAMUHAMU: aBUTAMUHO3BI,
TUIOBUTaMUHO3bl U TUIEpBUTAMUHO3bl. Butamun C Kak MpeacTaBUTENb BOJOPACTBOPUMBIX
BUTaMUHOB M BUTAMUH A KaK IPEACTaBUTENb )KUPOPACTBOPUMBIX BUTAMHHOB.

I' o p M o H bl. [loHATHE 0 rOpMOHAX KakK I'yMOpaJbHBIX PEryssTOpax >KU3HEAEATEIbHOCTH
KHUBBIX OpraHM3MoB. VHCYIMH UM aJpeHalMH Kak IpeAcTaBuTenu ropMoHoB. IIpodunakruka
caxapHoro guadera.

Jl e xapcTB a JlekapcTBeHHass XUMUS: OT HMATPOXMMHUU JI0 XUMHUOTEpANUH. ACHUpPHUH.
AnTtOnoTHKN 1 qucbaktepro3. Hapkoruueckue BemecrBa. Hapkomanus, 6opbba 1 npodiiakTHKA.

JlemoncTpanuu. Pa3noxkeHue mnepokcuia BOJOpOJa KaTajla3ol ChIPOro Msica U ChIpOTro
kaptrodemnss. CMC, coxepsxammux 3H3uMbL. Hcnibitanne cpenpl pactBopa CMC uHankaTopHOi Oymarou.
3HAKOMCTBO C 00pa3IamMu MpenapaToB JOMAIIHEH, JIJA0OPATOPHONM U aBTOMOOMIIEHOM alTeUKH.

Tema 6. HcKyccTBeHHBbIC H CHHTETHYECKHE MOJIUMEPHI (3 4)

MckyccTBeHHB € T OJHUME P bl. [lonyueHre UCKYCCTBEHHBIX HOJIMMEPOB, Kak
IIPOJYKTOB XMMHYECKON MOJIU(DUKAIIMKI MPUPOJHOIO MOJIMMEPHOIO Chipbs. MICKyCCTBEHHBIE BOJIOKHA
(amreraTHBIN LIEJIK, BUCKO3a), X CBOICTBA U IPUMEHEHHUE.

CuHTeTHYEeCcKHE NOJHUM e Dp bl [lonydeHre CUHTETUYECKUX MTOJUMEPOB PEAKLIIUAMHU
MOJINMEpU3alul ¥ nojaukoHAeHcauuu. CTpyKTypa TOJMMEPOB JIMHEWHAs, pa3BETBICHHAs U
npocTpaHcTBeHHad. [IpencraBuTeny CMHTETUYECKUX IUIACTMACC: MOJIMATHIIEH HU3KOTO U BBICOKOTO
JaBJICHUS, TOJUIIPONUIIEH U NOTUBUHMIXJI0pHA. CHHTETHYECKHE BOJIOKHA: JJaBCaH, HUTPOH U KalpoH.

Jdemoncrpanun. Komneknus muiactmMace M u3zfenvii u3 HUX. KoOJEKIMM HCKYCCTBEHHBIX U
CUHTETHUYECKU BOJIOKOH U U3JIEIUI U3 HUX.

JlabopaTopHble onbIThI. 15. O3HakoMIIeHHE ¢ 00pa3liaMy IJIACTMACC, BOJIOKOH U KayuyKOB.

IIpakTHyeckas padora Ne2. PacriozHaBaHMe IJIaCTMAacC U BOJIOKOH.

Konmponvnaa paboma Ne2 no meme: «Od00uienue 3nanuii no Kypcy opeaHuydecKoii Xumuu
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHME

10 knace
Neri/m | Tema ypoxka Jara Jara
IIPOBEACHUS IPOBEJCHUS
(rutanupyemast) | (dhakTuveckas)
1. BBOAHBII HHCTPYKTaX 1O TEXHUKE OE30MAaCHOCTH Ha 1-1 nHenens
ypokax xumuu. [Ipenmer opraHn4eckoil XuMHH. CEHTAOPs
Oco0eHHOCTH OPraHNYECKUX COSAMHEHUN U PEaKIMM.
2. Teopust cTpoeHUsI OpraHUYECKUX coeuHeHnd A.M. 2-s1 Henenst
byrtneposa. CEHTAAOPs
3. Pemenue 3agau u ynpaxxuenui o reMe «BbiBo 3-g Heneis
(opMyJibl BELIECTBA IO €r0 OTHOCUTENIbHOMN CEHTsI0ps
IUIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB (peLIeHHe
pacyeTHBIX 3a51a4)». «OnpenencHue KaueCTBEHHOTO
COCTaBa OPraHMYECKHX BEILECTBY.
4. ["omMooruyeckuii psii 1 HOMEHKIJIAaTypa ajlKaHOB. 4-s Henens
M3omepus ankaHoB. CEHTsI0ps
S. DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE 1-1 Henens
MOJIEKYJIbI METAHA. OKTSIOpsI
6. CaoiicTBa u npuMeHeHue ankaHoB. [lonyuenue 3-51 Henens
AJIKAHOB. OKTSIOpsI
7. Pemenue 3a1au u ynpaxxHeHUi M0 TeMe «AJIKaHbD. 4-s Henens
OKTSIOpSI
8. Anxkensl. ['oMonoruueckuit psija, HOMEHKIAaTypa v 5-s1 Henens
nzomepust. CTpoeHre MOJIEKYJIbI 3TUJICHA. OKTS0pA
9. [Tonydyenue u pusnyeckue cBOMCTBA ATKEHOB. 1-s1 Henens
HOSIOpst
10. XUMHUYECKUE CBOICTBA U MPUMEHEHHUE AJTKEHOB. 2-51 Henens
HOSIOpst
11. Ankanuensl. HaTypanbHblil 1 CHHTETUYECKUN 4-g Hepnens
Kay4yKHu. HOSI0Ps
12. Anxunbl. ['omonoruueckuii psiji, HOMEHKIIATypa 1 5-s Helens
nu3oMepust anKuHOB. CTpOeHHE MOJIEKYIIbI alleTHIIeHa. | HOsIOpst
13. Anxunsl. [lonydyenue, puznyeckue 1 XUMHUYECKHE 1-1 Henens
CBOICTBA,IPUMEHEHHE. Jexaopst
14. [{uknoankanbl. ApOMaTHYECKUE YIIIEBOJAOPOIBI. 2-s Henens
Bbenzon. [lonydenue, pusnueckue u XUMU4YECKHe nexaops
CBOMCTBA, IpuMeHeHne. [ eHeTndeckas B3auMOCBA3b
yII€BOOPOAOB. Perienne 3a1au v ynpaxHeHUH 110
pasneny «YriaeBogopoasn»y. O6o0meHue u
cucTeMaTH3alys 3HaHUi.
15. Kontponbnas padora Ne 1 «YrieBoaopoasn» 3-1 Henens
JeKadps
16. IIpenenbHbIE OTHOATOMHBIE CIIMPTHI. 4-g Hepnens
JeKadps
17. MHOroaToMHBIEC CITUPTHI. 3-1 Henens
SIHBapSI
18. @enonsl. [lonydenue, pusnueckue u XuMU4ECKHe 4-g Henens
CBOWCTBA, IPUMEHEHHUE. SIHBapsI
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Neri/m | Tema ypoka ata Hata
MIPOBE/ICHUS IPOBEICHUS
(rutanupyemast) | (dhakTudeckas)

19. I'eHeTnyeckas CBSI3b MEXAY KJacCaMU OPraHUYECKUX | O-s HeAels
BemecTB. O0o0menre 3HaHui o TeMe «CIUPTHI. STHBApS
MHoroaroMHuble ciupThl. DEHOIIBI.

20. Anpaeruapl U keToHbl. CocTaB, CTPOCHHE, 1-a genens
HoMeHKJarypa. [lonyuenue, puszndeckue u dbespans
XMMHYECKHE CBOMCTBA, IPUMEHEHHE.

21. KapOonoBsie kucinotsl. CTpoeHHE MOJICKYJT 2-51 Henens
IpeebHbIX 0JIHOOCHOBHBIX KApOOHOBBIX KUCIIOT U dbespans
uX (pU3NYECKHe M XMMUYECKHE CBOWCTBA.

22. Crnoxuble 3¢upsl KapOOHOBBIX KUCHOT. Kupbl. CoctaB | 4-s1 Hexens
u crpoeHue. OU3nuecKue U XUMUYECKHEe CBOMCTBA dbespans
KHUPOB. MbIJIa U CHHTETHUECKHE MOIOIINE CPE/ICTBA.

23. [TpakTuueckas pabota Ne 1 «3ydeHue cBOICTB 1-1 Henens
KapOOHOBBIX KHCIIOTY. Mapra

24, YTIIeBO/IbI, KX COCTaB, KIacCH(HUKAIUS U 3HAUCHHUE. 2-s1 Heienst
Momnocaxapuasl. I'moko3a u ¢ppykro3sa. MapTa

25. KonTponbhast padota Ne 2 "®yHKIIMOHAIbHBIE 3-s1 HEenens
IPOM3BOJIHBIE YTIIEBOJIOPOJIOB" MapTa

26. Hucaxapunsl. Caxapo3sa, €€ cocTa, CBOMCTBA, 4-s Henens
HAXOXXJCHHUE B TIPUPOJIC U IPUMEHEHHE. MapTa
[Tonucaxapuapl. Kpaxmain u nemuioso3a Kak
PUPOHBIE TONMMeEpHL. ICKycCTBEeHHBIE U
CHUHTETHYECKHE BOJOKHA

27. Awmunbl. CocTaB, CTpOCHHE, HOMEHKIIATypa. 2-s1 Hefienst
dusnueckue cBONCTBAa NEPBUYHBIX AMHUHOB anpesns
MpeaebHOrO psifa. AHWIMH. XUMHUYECKUE CBOMCTBA,

NOJIy4eHHE U MPUMEHEHHE aMHHOB.

28. [IpakTnueckas padbora Ne 2 «Pemienue 3-s1 Henenst
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME anpess
«Kucnopogoconepxaiiye opraHmuecKiue COSTUHEHHUS.

YrieBoab».

29. AmuHokucioTel. CocTaB, CTpoeHUE, HOMEHKIIATypa. 4-g Hepnens
dusnyueckue 1 XMMUYECKHe CBOWCTBA AMUHOKHCIIOT, anpesns
NIOJTy9YEeHHE W TPUMEHEHHE.

30. [Tpaktuueckas padora Ne 3 «Mnentudukanus 1-s1 Henens
OPTraHUYeCKUX COCTUHEHUI. Mast

31. HtoroBas koHTposbHas padoTta Ne 3 o Kypcy 2-51 Henens
OpPraHNYECKON XMMHH. Mast

32. HyxiienHoBble kucaoThl. benku kak 6nonoanuMepsl. 3-51 Henens
Ux Ouonornyeckue pyHkiuu. 'opmonsl. DepMeHThl. | Mas

33. O06o0mIarmui ypok 4-g wenens

Masi

34. Pe3epBHbIil ypok

18



Coaepsxanue padoueil mporpaMmsl o xumuu s 11 kiaacca
3a ocHOBY B3sTa mporpamma kKypca xumum s X— XI kimaccoB 00meoOpa3oBaTelbHBIX
yapexaeHuit (6azoBbiii ypoBeHsb) O.C. 'abpuensna u CtaHaapT cpeaHero oomero oOpa3oBaHUs IO

xuMuH (6a30BbIN YPOBEHB).

Tema 1. CTpoenue atoma n nepuoanyeckuii 3axkon JI. U. Menneneena (3 4.).

OcHosHbie ceedeHuss 0 cmpoeHuu amoma. SIApo: TPOTOHBI U HEUTPOHBI. M30TOMbBI. DJIEKTPOHBHI.
DnekTpoHHas 000J04Yka. DHepreTuueckuil ypoBeHb. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB 4-TO U 5-T0 nepuoaoB nepuoanyeckon cuctemsl . M. Menneneesa (mepexoaHbx
aneMeHToB). [loHsTHE 00 OpOMTaNsAX. S- W p-OpOMTATU. ODJEKTPOHHBIE KOH(HUTYpalMd aTOMOB
XUMHUYECKUX IJIEMEHTOB.

Iepuoouuecxuii 3akon /[. M. Menoeneesa 6 ceeme yuenust 0 cmpoeruu amomd.

Otkpeitue JI. M. MeHaeneeBbIM NEPUOAUYECKOTO 3aKOHA. [lepnoanueckas cucrema
xumudeckux snemerToB J[. M. MengeneeBa - rpadudeckoe OTOOpaKCHHE MEPHOIMICSCKOTO 3aKOHA.
@u3nyuecKuil CMBICI MOPSAKOBOIO HOMEpPA 3JIEMEHTA, HOMEepa Iepro/ia U HoMepa rpynibl. BaaeHTHbie
ANEeKTPOHBIL. [IpUYuHBI H3MEHEHUs CBOMCTB JIEMEHTOB B MIEPUOax U rpymmnax (TJIaBHbIX MOArPYyIIax).

[Tonoxxenrne BOAOpPOAA B MEPUOAMYECKON cHUCTEME. 3HAYCHHE IEPUOAMYECKOTO 3aKOHA U
MEPUOJINYECKON CHCTEMBI XMMHYEeCKHX 3yemMeHTOB JI. WM. MenneneeBa sl pa3BUTHS HAyKd H
MMOHMMaHHUS XUMUYECKON KapTUHBI MUpa.

3HaTh:

» OCHOBHBIC XMMHYECKHE TIOHSATHS: BEMICCTBO, XUMHUYECKHH JJIEMEHT, aToM, MOJICKYJa,
OTHOCUTEJIbHAS aTOMHAsl U MOJICKYJIIpHAsl Macca, MOH, H30TOII, IEPUOIUYECKHI 3aKOH.

YMeTs:

» Ha3bIBaTh: BEIIECTBA 10 “TPUBHAJIBHON M MEXKIYHAPOJHOH HOMEHKJIAType.
OTIpEeIEIIATE: 3apsij HOHA.

XapaKTEPU30BaTh: 3JIEMEHTHI MAJIBIX IIEPUOAOB 10 UX Moa0xkeHno B 11C.

YV V V

IIPOBOJUTBL: CAMOCTOSITEIbHBII IIOUCK XUMUYECKON uHpOpMaLUU c
HCIIOIb30BAHUEM DPAa3IU4YHBIX HMCTOYHUKOB.
» Vcmonp30BaTh NMPHOOpPETEHHBIC 3HAHWUS W yMEHUS B TPAKTUYECKOH JACSITEIBHOCTH H
TOBCETHEBHOM KU3HH.
JemoncTpanum. Paznuunbie (opMbl MEPUOINUECKON CUCTEMBbl XUMUYeckux snemeHToB J[. .
Menneneesa.
JlaGopatopusbiii  ombIT. 1. KoHCTpyHpoBaHHWE NEpHOJUYECKOM TaOMUIBI 3JIEMEHTOB C

HCIIOJIb30BAHHUEM KapTOUCK.
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Tema 2. Ctpoenne BemectBa (14 4.)

Honnaa xumuuecxkas céazp. Katmonel u  anuosbl. Krnaccudukamuss wuoHoB. VoHHBIE
KpUCTAJIINYECKHE pemeTkd. CBOKWCTBA BEUIECTB ¢ TUM THUIIOM KPUCTAJUIMYECKUX PEIIETOK.

Koeanenmnaa xumuueckas c6:3b. OIEKTpOOTpULIATENbHOCTh. IlosApHas u  HenossipHas
KOBaJIGHTHBIE CBsI3U. J{umonb. [1onspHOCTD CBSA3M M MOJISPHOCTH MOJEKyIbl. OOMEHHBIH U JTOHOPHO-
aKIENTOPHBI MEXaHW3Mbl 00pa30BaHMs KOBAICHTHOW CBsA3U. MOJNEKYIIpHbIE W  aTOMHBIE
KpUCTAJIIINYECKHE pemeTkd. CBOKWCTBA BELIECTB ¢ ’TUMH TUIIAMU KPUCTAIUIMYECKUX PELIETOK.

Memannuyeckasn xumuyeckas cesi3b. OCOOEHHOCTH CTPOEHUS aTOMOB METaJUI0B. MeTayunyeckast
XUMHYECKas CBSI3b M METAJUIMUECKas KpHUcTajuinueckas pemierka. CBoiCTBa BEIIECTB C ATUM THIIOM
CBSI3H.

Booopoonas xumuueckas cea3b. MeXMONEKyIspHas U BHYTPUMOJIEKYJSIpHas BOJOPOJHAs
CBSI3b. 3HAUEHUE BOJAOPOAHOM CBSA3M Ul OpraHU3alUK CTPYKTYp OHUOIIOIUMEPOB.

Ilonumepur. TlnacTMacchl: TEPMOIUIACTBl U PEAKTOILIACTBI, UX IPEICTaBUTENIN U NPHUMEHEHUE.
Bonokna: npupoaHsle (pacTUTENbHbIE W JKMBOTHBIE) M XHMMHUYECKHE (MCKYCCTBEHHBIE U
CHUHTETHYECKHUE), UX NPEACTABUTENIN U IPUMEHEHHE.

l'azoobpasnoe cocmosnue eewecmea. Tpu arperatHblx COCTOSIHUA BOJbl. OcoOEHHOCTH
CTpOEHHMsI ra30B. MOoJIsIpHBII 00beM ra3000pa3HbIX BEILLECTB.

[Ipumepsl Ta3000pa3HBIX NPUPOJIHBIX CMEced: BO3AYX, MPUPOAHBIM ra3. 3arps3HEeHue
aTMocepsl (KHCIOTHBIE JIOKAHM, NapHUKOBBIM 3¢dext) u Ooppba ¢ HuM. IIpeacraButenu
ra3o00pa3HbIX BELIECTB: BOJOPOJ, KUCIOPOJ, YIJEKHCIBIA Ta3, aMMHaK, 3TuieH. VX momydeHue,
coOMpaHKe U pacliO3HaBaHUE.

Kuokoe cocmosnue eewecmea. Bopa. IlorpeGneHue Boasl B OBITY M Ha IPOU3BOJCTBE.
XKecTkocTh BO/IBI U CIIOCOOBI €€ ycTpaHeHusi. MUHepallbHble BOJIbI, UX HCIOJIb30BAHUE B CTOJIOBBIX U
JIe4eOHBIX IeIsX.

Kuakue KpucTauibl U UX IPUMEHEHHE.

Teepooe cocmosanue sewecmea. AMOp(HBIE TBEP/IbIE BEILIECTBA B IPUPOJIE U B KU3HU UEIIOBEKA,
UX 3Ha4Y€HUeE U npuMeHeHune. Kpucranimueckoe CTpoOeHUE BELLIECTBA.

Hucnepchvie cucmemul. TloHsATHE O AUCTIEPCHBIX cucTeMax. JlucnepcHas ¢as3a 1 IucrepcruoHHast
cpena. Knaccudukanus AUCIEpCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOr0 COCTOSHUS IUCIIEPCHOMN
Cpelbl U AUCTIEpCHOHHOM (a3bl. ['pyboancrnepcHble CUCTEMBI: 3MYIIbCHH, CYCIIEH3HH, a9PO30JIH.

ToHkoaUCTIEpCHBIE CUCTEMBI: T'€lIU U 30JIH.

Cocmas sewjecmea u cmeceii. Bemectsa MOJIEKYJIIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH

IIOCTOAHCTBA COCTaBa BCIICCTB.
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[lonsatue «mons» M €€ pa3HOBUAHOCTH: MaccoBas (Z0Jig 3JIEMEHTOB B COECIUHEHUM, OIS
KOMIIOHEHTa B CMECH - J0JI1 IPUMECEH, J10JIsI paCTBOPEHHOI'O BEILLECTBA B PAacTBOPE) U OObEMHAsL.
Jlomns BEIXOZ1a IPOAYKTA PEAKLIUU OT TEOPETUYECKU BO3MOKHOTO.

3HaTh:

» TIOHATHE XUMUYECKOH CBSI3HM, TCOPHIO XUMHUYECKON CBSI3H.

» OCHOBHBIE XMMUYECKHE MOHSATHUS: PACTBOPHI, SJEKTPOJIHUT, HEIJCKTPOIIUT.

YMersb:
» Ha3bIBaTh: BEIIECTBA [0 “TPUBHAIBHOW W MEXKAYHAPOIHOW HOMEHKIATYpE.
OTPEIEIATh: TUTl XUMHUYECKOM CBSI3U B COCIMHEHUSX.

OOBSCHSATH: IPUPOLY XUMHUUECKOH CBSI3U (MOHHOM, KOBaJICHTHON, METAJUTMYECKOI).

YV V V

IIPOBOAMTH: CAMOCTOSATEIbHBIN MIOUCK XUMHYECKON uHpOpMaLUU c

HCIIOJIb30BAHUEM DPa3JIU4YHBbIX HMCTOYHUKOB.

» Hcrnonp30BaTh NMPHOOPETCHHBIE 3HAHWS W yYMEHHUS B IPAKTUYECKOH JEATEIHHOCTH M
IIOBCEIHEBHOM KU3HHU.

» TPOBOJMTBH: CaMOCTOSTEIbHBIN IIOUCK XUMHYECKON uHpOpMaLUU c
HCIIOJIb30BAHUEM DPa3JIUYHBIX HMCTOYHHUKOB.

» Vcrmonp30BaTh NMPHOOPETCHHBIE 3HAHWS W yYMEHHUS B TMPAKTUYECKOH AEATEIHHOCTH M

MIOBCEJHEBHOM JKU3HU JUIsS IPUTOTOBIICHUS] PACTBOPOB 3a/laHHON KOHILIEHTPAILMH B OBITY

U Ha MPOU3BOJCTBE;, Ul OIPEACICHUS BO3MOXXHOCTH IPOTEKAHUS XUMHUYECKHUX

HpeBpaHICHI/II\/II B Pa3JIMYHBIX YCJIOBUAX U OLICHKU UX HOCHCHCTBHﬁ.

JemMoncTpanun. Mojenb KpUCTAIITUYECKON pelIeTKH Xyiopuaa Hatpus. OOpasibl MUHEPATIOB C
MOHHOW KPUCTAINTMYECKONW pPEIIeTKON: KalbluTa, TamuTa. MoJenu KpUCTANTUYECKHX PpEeHIeTOK
«cyxoro npnaa» (Wiau mona), anMasa, rpadurta (wim kBapia). Mogens monekynsl JTHK. O6pasib
TJIaCTMAcC (penonodhopmanbaeTuIHbIC, MOJINypETaH, MTOJIMATUJICH, TTOJITTPOTIUJICH,
MOJIMBUHUIIXJIOPUA) W u3fenuss u3 Hux. OOpasubl BOJOKOH (IIEPCTh, IIEJK, alleTaTHOE BOJOKHO,
KalpoH, JIaBCaH, HEWIOH) WU wu3fenus u3 Hux. OOpasibl HEOPraHMYECKHX IOJIMMEpOoB (cepa
TUTACTHUYECKas!, KBapIl, OKCHJI aTFOMUHHS, TIPUPOIHBIC aTFOMOCHIMKATHI). Moenb MOJISIpHOTO 00bheMa
ra3oB. Tpu arperaTHBIX COCTOSHHS BObl. OOpa3ilbl HAKWIM B YaWHHKE W TPYyOaxX IEHTPaIHLHOTO
ororuieHus. JKecTKOCTh BOJBI M CITOCOOKI ee ycTpaneHus. [Ipubopsl Ha kuakux Kpuctamiax. O0pasibl
Pa3IUYHBIX JUCIEPCHBIX CHUCTEM: IMYJIbCHH, CYCNEH3UH, adpo3oseid, reneir u 3omei. Koarymsius.
Cunepesuc. Dpdext Tunnans.

JlaGopaTopuble omnbIThbl. 2. OmpeneneHrue THUNA KPUCTALIUYECKON PEIIETKH BEIIECTBA H

onucaHve ero cBOMCTB. 3. O3HAKOMJIEHHE C KOJUICKIHMEH IMOJMMEpPOB: IJIACTMAcC U BOJOKOH, W
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u3aenus u3 Hux. 4. VcnbitaHue BOJbl HAa )KECTKOCTh. Y CTPAHEHHUE KECTKOCTU BOJIbI. 5. O3HaKOMIIEHUE
C MUHEPAJIbHBIMU BOJIaMU. 6. O3HAKOMJICHUE C IUCTIEPCHBIMU CUCTEMAaMH.
IpakTuyeckasi padora Nel. [lonyuenue, cobupanue u pacnosnasarue 2a3os.

Koumponvnasa paooma Nel no meme: « CmpoeHue gewyecmeaay.

Tema 3. Xumnueckue peakuuu (8 4.)

Peaxyuu, uoywue 6e3 usmenenus cocmasa 6ewjecms. AJIOTPONUS U AJUIOTPOIHbBIE
BugousMeHeHus. [lpuuuHbl ammorponuu Ha mnpuMepe MOAMQPHUKAIUN KHUCIOpOAa, Yriepoja u
docdopa. O30H, ero Ouonornyeckas poib. 3oMepsl U H30Mepus.

Peaxyuu, uoywue c uzmenenue cocmasa eewecmea. Peakuuum COENMHEHUs, Pa3IOKEHUS,
3aMelieHusT W oOMeHa B HEOPraHMYeCKOW ¢ OpraHMyYecKkoil xumuu. Peakiuum 5Kk30- U
sHAOTEepMHUYECKUE. TernmoBoi >PQPEeKT XUMHUECKONH peakuu U TEPMOXMMUYECKHUE YpaBHEHUS.
Peaknun ropenus, Kak 4aCTHBIN CIy4al SK30TEPMUYECKUX PEAKIIUMN.

Ckopocmb xumuveckou peaxyuu. 3aBUCUMOCTb CKOPOCTU XMMHUYECKOM PEAKIUH OT MPHUPOJbI
pearupymonux BelIecTB, KOHIEHTPALlUU, TeMIIepaTyphl, TUIOMIAId TOBEPXHOCTH COMPUKOCHOBEHUS U
Karanu3atopa. Peakuuu romo- u rereporeHsbie. [loHsTHe 0 kKaranu3e W kaTanuzaropax. OepMeHTHI
KaK OMOJIOTMYEeCKHE KaTalIn3aTopbl, 0COOEHHOCTH WX (DYHKIIMOHUPOBAHHUS.

Obpamumocms  xumuyeckux peaxyuti. HeoOpaTtumple W 00paTUMble XHMHUYECKHE PEAKIUU.
CocTosiHMEe XMMHYECKOTO PaBHOBECHS Ul OOPAaTUMBIX XMMHUYECKMX peakiuii. CrocoObl cMeIieHus
XMMHUYECKOIO paBHOBECHs] Ha MpHUMepe cHHTe3a ammuaka. [loHsATHe 00 OCHOBHBIX HAayUHBIX
MPUHIIMIIAX MPOU3BOACTBA HA IPUMEPE CHHTE3a aMMHUaKa WM CEPHON KHUCIIOTHI.

Ponb 600b1 6 xumuueckoii peaxyuu. Victunnable pactBopbl. PacTBopuMOCTh M Kiaccudukaius
BELIECTB 10 3TOMY IIPU3HAKY: paCTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPHUMBIE BEILIECTBA.

DNEKTPONUTBHl U HEIJEKTPOJIUTHI. DIEKTPOJIUTHYECKAsT Auccounanus. Kucinorsl, oCHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUH DIIEKTPOIUTHUECKOM TUCCOLMALINN.

XUMUYECKHE CBOMCTBA BOJIbI; B3aUMOJICHCTBUE C MeETa/llaMH, OCHOBHBIMH U KHUCJIOTHBIMHU
OKCHJaMH, pa3iiokeHue U 00pa3oBaHUE KPUCTAIOIMIPATOB. Peakuuu ruppatanuu B OpraHu4eckoi
XUMHUH.

T'uoponus opeanuueckux u Heopeanuueckux coeounenuti. Heoopatumsriii ruaponn3. OO6paTuMbIit
ruaponu3 cojeil. ['Mapoian3 opraHnyecKux COEIMHEHUH M €ro MpakTUYecKoe 3Ha4deHHe IJis
MOJIyYEHHUsI THAPOJIM3HOIO CIUPTa M MbUIa. buonormyeckas poib TUAPOJIHM3a B IJIACTHUECKOM U
HHEpPreTUYecKOM OOMEHE BEIIECTB U PHEPTUU B KIIETKE.

Oxucaumenvro—eoccmanosumenvuvie peaxyuu. CreneHb OKucieHusd. OIpeneneHue CTENEHU
okucieHus no Qopmyne coenvHeHus. IloHaTne 00 OKHCIUTENIBHO-BOCCTAHOBUTENBHBIX PEAKIUIX.

OxwucieHue u BOCCTaHOBJICHHUE, OKHCIIHUTCIIb 1 BOCCTAHOBUTCIIb.
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Onexmpoau3. IDNEKTPOJIU3 KaK OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIA MPOIECC. DIJIEKTPOIHU3
pacruiaBoB M pacTBOPOB Ha mpuMepe xjopuaa HaTpus. [IpakTudeckoe NMPUMEHEHHE 3JIEKTPOJIM3a.
DIEKTPOMTHYECKOE MOTYyUECHUE aTFOMUHHMS.

3HaTh:

» OCHOBHBIC XUMHUYECKHE TMOHSATHUS: ODJIEKTPOIUT, HEIICKTPOJIUT, DIICKTPOIUTHICCKAS
JHUCCOIAIS, OKHCIUTENIh, BOCCTAHOBUTEC/L, OKHCIICHHUE, BOCCTAHOBJICHHE, TCILIOBOM

s¢deKT peakiuu, CKOPOCTh XMMHUUECKON peakluy, KaTaln3, XMMUYeCKOe pPaBHOBECHE.

» Ha3bIBaTh: BEIIECTBA M0 “TPUBHAIBHOW W MEXAYHAPOIHOW HOMEHKIATYpE.

» ONIpEeeNsiTh: XapaKTep CpPebl B BOJHBIX PACTBOPAX, OKHCIUTEIh, BOCCTAHOBUTEb.

» OOBSCHATH: 3aBHCUMOCTh CKOPOCTH XMMHUYECKHX PEAKIMi U IMOJIOKEHHUS XMMUYECKOTO
paBHOBECHSI OT Pa3UYHBIX (PAKTOPOB.

» TIPOBOAMTH: CAMOCTOSITEILHBIN TIOUCK XUMHYECKOH uHPOpMALIUU c
WCTIOJIB30BAHUEM PA3IIMYHBIX HCTOYHUKOB.

» Vcnonb30BaTh NMPUOOPETCHHBIC 3HAHWS W yYMEHHUS B MPAKTUYCCKOW MACATEIBHOCTH H
MOBCETHEBHOM JKU3HU Ml OOBSICHEHUS XHUM. SIBICHUN, MPOUCXOIALIMX B OBITY U Ha
MIPOU3BOJICTBE, U JUISI SKOJIOTHUECKH TPaMOTHOTO TMOBEJICHHS B OKpYXKarollel cpene, a
TaKKe I OICHKH BJIHMSHUS XUM. 3arpsi3HEHHS OKPYKAIOUIeW Cpelbl Ha OpPTraHu3M
4eJoBeKa W JpYyrue J>KUBbIE OpraHU3MBbl, JUIS OXpaHbl OKpYXKawoled cpensl OT
MIPOMBIIIIJICHHBIX OTXO0B.

Hdemonctpauuu. [IpeBpamienue kpacuoro ¢gocdopa B 6enbiit. O30narop. Mogenu MOieKyn H-
OyraHa u wu3o0yTaHa. 3aBUCUMOCTh CKOPOCTH pEAKIMH OT TMPUPOJLI BEIIECTB Ha TPUMEPE
B3aMMOJICHCTBUS PACTBOPOB PA3MUYHBIX KHCIOT OJMHAKOBOM KOHIIGHTPAlMH C OJUHAKOBBIMU
rpaHylaMd IIMHKA M B3aMMOJCHCTBHS OJMHAKOBBIX KYCOUKOB DPa3HBIX METANIOB (MarHus, LHHKA,
&Kelleza) € CONSHOM KucinoToil. B3aummopneiicTBHe pacTBOPOB CEpHOM KHCIOTHI C pPacTBOpPaMu
THOCYNb(haTa HATPHUs pa3IMYHOW KOHICHTPAIMM W TeMIeparypbl. Mojaenb KHUIISIIEro CIIOs.
PaznoxeHue mepokcuaa BoOposa ¢ MOMOIIBI0 KaTanu3atopa (okcuia mapranua (IV)) u karanassl
CBIPOTO Msica U cblporo kKaptodens. [Ipumepsl HeoOpaTUMBIX peakUMd, WAYIIUX C 0Opa3oBaHUEM
ocaJika, ra3a wiv Bojbl. B3auMoseiicTBue nutus u Hatpus ¢ Boaou. [lomyuenne oxcuna docdopa (V)
W pacTBOpPEHHWE €ro B BOJE;, HCIBITAHWE IIOJYYEHHOTO pacTBopa JakmycoM. OOpasibl
KpUCTAUTOTHAPATOB. lcmbITaHue pacTBOPOB AJIEKTPOJIMTOB M HEIJIEKTPOJIMTOB Ha TPEIMET
JMCCOIMAlMU. 3aBUCHUMOCTb CTENEHM 3JIEKTPOIUTHYECKON HCCOIMALUN YKCYCHOH KHCIOTBHI OT
pa3baBnenus pactBopa. I'maponu3 kapOuaa kaiapuus. ['maponu3 kapOOHATOB IIEIOYHBIX METAIOB U
HutpatroB 1nuHka wuian  cBuHOa (II). Ilomyuenme wmbuta. Ilpocreifmine  OKHUCAUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIIHNU, B3aMOJCHCTBHE IIMHKA C COJISTHOM KHCJIOTOM M JKeje3a C pacTBOpoOM
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cynbpara meau (II). Mogens snextponuszepa. Monenb 3JEKTPOTU3HONW BaHHBI JUIS TIOJYYEHUS
AITIOMUHHUSL.

JlaGoparopHble onbIThbl. 7. Peakuus 3amMemieHuss Meau >KEJIe30M B PacTBOPE MEIHOTO
Kynopoca. 8. Peakinuu, uaymue ¢ obpazoBaHueM ocajka, raza u Bonbl. 9. [lomyuenue kuciopona
pasyioKeHUEM TMEPOKCHAAa BOJOpoAa € Momolbio okcuaa mapranua (IV) um karanasel cwlporo
kaprodens. 10. [lomyueHue Bogopoia B3auMOICHCTBUEM KUCIOTHI ¢ TMHKOM. 11. Pa3znuunbie ciydan

ruapoJum3a coJIei.

Tema 4. BemecTBa u ux cBoiicraa (9 u.)

Memanner. B3aumojeiicTBe MeETalJIOB € HEMETAUIaMU (XJIOPOM, CEpOMl U KHUCIOPOAOM).
B3aumoaeincTBUE IMIETOYHBIX U IIEIOYHO3EMEIBHBIX METAUIOB C BOAOW. DJIEKTPOXUMHUYECKUU P
HalpsDKEHWH  MeTauloB. B3aumoneicTBME METaIOB C  pacTBOpaMM  KHCIOT M COJIEH.
AmomuHOoTepMus. B3anMopeiicTBrue HaTpHs C ATAHOJIOM U (PEHOJIOM.

Koppo3ust mertamnos. I[loHATHE O XMMHYECKOW M BJIEKTPOXMMHYECKOW KOPPO3UM METAJUIOB.
CriocoOblI 3a1UThl METAIJIOB OT KOPPO3HH.

Hememannwi. CpaBHUTENbHAsE XapaKTEpUCTHKAa TaJOr€HOB Kak HauOojiee THIMYHBIX
npejacraBuTeNneld HemeramioB. OKUCIUTENbHbBIE CBOMCTBA HEMETAIIIOB (B3aUMOIEHCTBUE C METaJNIaMU
u  BoJopoaoM). BoccraHoBuTenbHBIE CBOWCTBA HEMETaNIOB  (B3auMojeiicTBue ¢  Oousee
3JIEKTPOOTPHUILIATEIbHBIMUA HEMETAIIJIAMU U CJIOKHBIMH BELIECTBAMU-OKUCIUTEISIMHU).

Kucnomur neopeanuueckue u opeanuueckue. Knaccuduxanus KuciaoT. XUMHUYECKHE CBOWCTBA
KHMCJIOT: B3aUMOJCHCTBHE C METaUlaMH, OKCHJAaMH METaJUIOB, TMIPOKCUIAMHU METAJUIOB, COJISIMU,
cnuptaMu (peakuusi stepudukanun). OcoOble CBOMCTBA a30THOM M KOHLEHTPUPOBAHHOM CEpPHOM
KHCJIOTBHI.

Ocnosanus neopeanuueckue u opeanudeckue. OCHOBaHMS, MX Kiaccuukanus. XUMUYECKHE
CBOMCTBA OCHOBAaHMI: B3aMMOJICHCTBHUE C KMCIOTaMH, KUCJIOTHBIMU OKCHJIaMHU M COJISIMU. Paznoxenue
HEpPAaCTBOPUMBIX OCHOBAHUM.

Conu. Knaccupukanus coseil: cpeiHue, KUCIble U OCHOBHbIE. XMMHUYECKHUE CBOMCTBA COJICH:
B3aMMOJCICTBUE C KHUCIOTaMH, LIeJoYaMu, MeTaulaMu U coisimu. IlpencraButenu comell U ux
3HaueHue. XJIOpUJ HaTpusl, KapOoHAT Kaiblus, ¢ocdar kanbluus (CpeAHHE CONH); TUAPOKAPOOHATHI
HATpUsI U aMMOHHUSI (KHUCTIbIE COJN); ruapokcokapOonat meau (II) - mamaxut (OCHOBHAs COJIb).

KauecTBeHHble peakiuu Ha XJIOpUA-, Ccyiabdar-, U KapOOHAT-aHUOHBI, KaTHOH aMMOHMS,
katuonsl xene3a (I1) u (II0).

T'enemuueckas c6s136 mMenc0y KIACCAMU HEOP2AHUYECKUX U OpeaHudecKux coedunenui. Ilonstue
O TEHETHYECKOW CBSI3M M TEHETUYECKHX psafax. ['eHermueckuil psn meraia. ['eHeTMUECKUH psij

HeMmeTaiia. OcoOOEHHOCTH TeHETHYECKOT o psijia B OpraHUYECKO XUMUU.
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3HaTh:
» BaXKHCWIIME BEIIECTBA: CEpHAs, COJIsHAs, a30THAs U YKCyCHAas KHCJIOTa, INEI0YH,
aMMHaK, OCHOBHBIE METAJIJIbI U CILIABEL.

»  BaXHEHILHE IOHSATHS: BCIIECCTBA MOJICKYJIAPHOI'O U HEMOJICKYJIAPHOI'O CTPOCHUA.

» Ha3bIBaTh: BEIIECTBA [0 “TPUBHAIBHOW W MEXKAYHAPOIHOW HOMEHKIATYpE.

»  OIpeeNsiTh: MPUHAUICKHOCT BEIIECTB K Pa3IMYHBIM KJIACCaM.

» XapakTepH30BaTh: OONIME€ XMMHYECKHE CBOWMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX U OPraHUYECKUX COCIIUHEHUM.

» BBIIOJNHATh  XMUMWYECKHHA  OKCIEPUMEHT: 10  pACIO3HABAHMIO  BAXHEHWIINX
HEOPraHUYECKHUX M OPraHUYECKUX BELIECTB.

» TPOBOJMTBH: CAMOCTOSTEIbHBIN IIOUCK XUMHYECKON uHpOpMaLUU c
HCIIOJIb30BAHUEM DPa3JIU4HBIX HMCTOYHHUKOB.

» Vcmonp3oBaTh NMPHOOpPETEHHBIE 3HAHWA W yYMEHHUS B MPAKTUYECKOW AEATEIBHOCTH H
MIOBCEJTHEBHOMN XKHU3HU A1 OOBSICHEHUS XUM. SIBICHUH, MPOUCXOASIIUX B OBITY U Ha
IIPOU3BOJICTBE, U Ul HKOJIOTMYECKH T'PaMOTHOIO MOBEJCHHUS B OKpYXKalOLIEH cpene, a
TaKKe Ui OLICHKM BIMSHUSA XHMM. 3arpsA3HEHUs OKPYXKAIOWIEH Cpelbl Ha OPraHu3M
YeJIOBeKa W JIpyTrMe JKHUBBIE OPraHM3MBI, JUISI OXPaHbl OKPYXKAKOIIEW Cpeapl OT
IIPOMBIIIJIEHHBIX OTXO/0B.

Jemoncrpanuu. Kosutekuuss o0pa3noB MeramwioB. B3aumopeilicTBue HaTpusi U CypbMBI C
XJIOpOM, XKene3a ¢ cepod. [opeHme MarHus W QIIOMUHUA B KUCIOpozae. BsaumonelctBue
LIEJIOYHO3EMEIBHBIX METAJUIOB C BOJOW. B3amMopeicTBHe HaTpus € ITaHOJIOM, IIUHKA C YKCYCHOH
KHCIIOTOM. AoMUHOTEepMUS. B3aumoneicTBue Meau € KOHLEHTPUPOBAHHOM a30THOW KHCIOTOM.
Pe3ynpTaThl KOppO3UM METAIJIOB B 3aBUCUMOCTH OT ycJoBUH ee mpoTekaHus. Komnekius oOpas3unoB
HeMeTallsIoB. B3aumonelicTBue XJIOpHOM BOJBI ¢ pacTBOopoM Opomuaa (noauna) xanus. Kosrekuus
MPUPOJHBIX  OpraHMYecKUX KuciIoT. Pa3z0aBieHMe KOHLUEHTPUPOBAHHOM CEpHOM  KHUCIOTHI.
B3aumMoneiicTBre KOHIEHTPUPOBAHHOM CEpHON KHUCIOTHI C CaXxapoM, IeJUTI0NI0301 U Meabto. O0pasib
MPUPOJHBIX MHUHEpAIOB, COJEPXKAIIMX XJIOPUJ HaTpus, KapOOHAT Kamblus, (ocdaT Kamblus U
ruapokcokap6onar meau (1I). OOpa3ipl NHILEBBIX MPOIYKTOB, COAEPKAIINUX THAPOKapOOHATHI HATPUS
U aMMOHHS, UX CIHOCOOHOCTh K pa3JIOKEHHI0O TpU HarpeBaHWM. [alieHue coabl YKCYCOM.
KauecTBeHHBIE peakiiy Ha KATUOHBI ¥ aHWOHBI.

JlabopaTopubie onbiThl. 12. VcnbeiTanue pacTBOPOB KHUCJIOT, OCHOBAaHUHW U COJIEH
nHAMKaTopamu. 13. B3aumonelicTBue CONMSHOM KUCIOTHI U PACTBOPA YKCYCHOW KHMCIIOTHI C METAJUIAMH.
14. B3aumoneWcTBUE COJSHOM KHUCIOTBI M PAacTBOpa YKCYCHOM KHMCIIOTBI C OCHOBAaHMAMH. 15.

B3anmopeiicTBre CONSHOW KHUCJIOTBI M PAacTBOpa YKCYCHOW KHUCIOTHI ¢ cojsiMu. 16. Ilomydenue u
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CBOMCTBAa HEPACTBOPUMBIX OCHOBaHMMU. 17. ['Maponan3 XJI0pHuI0B U alleTaToOB LIEIIOYHBIX METauIoB. 18.
O3HakOMJICHHE C KOJUICKIIUSIMHU: a) METauioB; 0) HEMETayuloB; B) KHCIIOT;, T') OCHOBaHUU; I)
MUHEPAJIOB U OMOJIOTHYECKUX MAaTEPHUAJIOB, COIEPIKALIUX HEKOTOPHIE COJIH.

IIpakTuyeckasi padora Ne2. Peuienue 5KCnepumMeHmMAanbHblX 3a0a4 HA UOEHMUDUKAYUIO
Op2aHU4eCcKUX U HeOpP2AHUYeCKUX coeOUuHeHUll.

Konumponsnasa paboma Ne2 no meme: « Obobuerue 3uanuii no Kypcy ooujeti Xumuuy
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHE

11 knace
Neri/m | Tema ypoxka Jara Jara
MIPOBE/ICHUS IPOBEICHUS
(rutanupyemast) | (dhakTuveckas)
1. CoBpeMeHHbIE NPECTABIEHNS O CTPOCHNUHU aTOMa. 1-1 nHenens
JIBM>KEHHE JIEKTPOHA B aTOME. CeHTAOPs
2. DnexTpoHHas popMyia aToMa 2-51 Henens
CEHTAOPS
3. Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema 3-s1 Henens
J.W. Menaeneena CEHTAOPS
4. KoBanenTHas cBs3b. [lonsipHas u HenossipHast 4-s Henens
KOBAJICHTHBIE CBA3H. OCHOBHBIE XapaKTEPUCTUKH CEHTAOPSA
KOBQJICHTHOH CBSI3H.
S. Wonnas cBs3b. MeTtammueckast CBs3b. 1-1 nenens
OKTSOps
6. O0600mIeHre U cucTeMaTu3aus 3HAaHUHN 110 pasieny 3-s1 HEenens
«CTpoeHue BelecTBay OKTSIOpsI
7. TeroBoit 3¢ (hexT XUMUIECKOH PeaKInu. 4-g Hepnens
OKTSOps
8. CKOpOCTh XUMUYECKOM PEeaKInu. S5-s1 Henenst
OKTSOps
9. @DaKTOpbI, BIUSIOMINE HA CKOPOCTh XUMHUYECKUX 1-s1 Hepens
peakuui HOSI0ps
10. OOpaTUMOCTh XMMHUECKUX peakuid. XUMHUECKOe 2-51 Henens
paBHOBecHE. Y CJIOBUS CMELICHHUS] XUMUYECKOTO HOS0DS
paBHOBECHS.
11. XHWMHUYECKUE PEAKIIUN B BOJHBIX PaCTBOPAX. 4-g Hepnens
JlucriepcHble CUCTEMBI M UX KJIaCCU(pHUKAIHS HOSI0Ps
12. PactBopbl. TennoBble sIBIEHUS ITPU PACTBOPEHUH. 5-s Helens
HOSI0ps
13. KoHuenrtpanus pactBopos. 1-1 Henens
JIeKaops
14. DneKTpoIuTHYeCKas JUCCOIManusl. Peakinn HOHHOTO | 2-51 Hefemns
00MEHa B BOJIHBIX pacTBOPAX Jexaopst
15. KonTponbnas padora Ne 1 «CtpoeHue BemiecTsa. 3-51 Henenst
XUMHUYECKUE MPOLIECCH». Jexaopst
16. OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIINH. 4-s1 Henens
Koppo3sus metasios. Jexaopst
17. Onexrponus. IIpumenenue anexTponusa. 3-51 Henens
STHBaPSI
18. OO1m1ast XxapaKTEpUCTHKA U CTIOCOOBI OTYUYESHUS 4-s Henens
HEMETaJJIOB STHBAPSI
19. XUMHYECKIE CBOMCTBA HEMETAJLIIOB 5-g Henens
SIHBapSI
20. ITpaktruyeckas padora Ne 1 «Ilomydenue ra3os u 1-s1 Henens
pacro3HaBAHUE UX CBOWCTBY. (deBpans
21. OOm1ast XapaKTEpPUCTHKA U CIIOCOOBI OTYUYESHUS 2-51 Henens
METaJUIOB. dheBpans
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Neri/m | Tema ypoka ata Hata
MIPOBEICHUS IPOBEJICHUS
(rutanupyemast) | (dhakTudeckas)
22. CaoiicTBa MeTaITOB. Psi/l HANIpsiKEHUsT METAJUIOB. 4-5 Henenst
dheBpans
23. Oxcusl. 1-9 menens
MapTa
24. ['uapoxkcupl. 2-s Henels
MapTa
25. Comu. ['eHeTnueckast CBs3b MEXTY KilaccaMu 3-g Heneis
HEOPTaHMYECKUX COCAMHCHUU. MapTa
26. [TpakTrueckas padora Ne 2 « «BermecTBa u ux 4-s1 Henens
CBOMCTBaY. Mapra
27. ['uaponu3 conei. 2-s Henels
anperns
28. O00011IeHNE U CUCTEMATU3ALUS 3HAHUI 10 TEME 3-g Henels
«CJI0)XHBIC HEOPTAHUICCKUE BEIICCTBAY. anpens
29. [Tpaktrueckas padora Ne 3 «Mnentudukanus 4-g nenens
HEOPTaHUYECKUX COCIMHCHUI amnpens
30. OO61re HayYHbIe TPUHILIUIIBI XUMUYECKOTO 1-a genens
POU3BOJICTBA. [IpOM3BOICTBO CEPHOI KUCIIOTHI. Mast
31. Konrtponsnas padora Ne 2 «BemectBa u ux 2-51 HeJeIs
CBOMCTBaY. mas
32. Oxpana atmocdepsl , Tuapocdepsl , MOYB. 3-s Henens
O06006mamui ypok Mast
33. Pe3epBHBIil ypok
34. PesepBHbII ypok
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TpeGoBanus Kk ypoBHIO MOAT0oTOBKH o0y4yarommxcsa 10-11 knaccos

B pesynbrare 06yuenus B 10-11 kmacce yueHuk Oyner

3HAMb/NOHUMAMb:

- BOKHEHIIINE XUMUYECKHE [TOHATHS: BAJIGHTHOCTD, CTENIEHb OKHUCIIEHHSI, TOMOJIOTH, U30MEPBI.

- OCHOBHBIE TEOpUU XUMHUHU: XUMUYECKOM CBS3M; TEOPUIO CTPOECHMSI OPraHMUYECKHUX BELLECTB
bytneposa.

ymemup:

- Ha3bIBaTh U3YYEHHBIE BELIECTBA 10 «TPUBUATBHON» UM MEXKYHAPOIHON HOMEHKIIATYPE;

- ONpPEAENATh: BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKON CBSI3U B
COEIMHEHUSIX, IPUHAIEKHOCTh BEIECTB K Pa3JIMYHBbIM KJlaccaM OPraHM4eCKUX COCIMHEHU;

- XapakTepU30BaTb: OCHOBHBIC KJIACChl OPraHUYECKUX M HEOPraHUYECKHX BEUIECTB, CBOWCTBA
METAJIJIOB U HEMETAJIJIOB.

- OOBSICHSITB: IPUPOY XUMUIECKOH CBSZH

- BBINOJHATh XUMHUUYECKHUI HKCIIEPUMEHT 10 PACHO3HABAHMIO BAKHEUILINX OPraHUYECKHUX BEILIECTB; U
MOJIyYEHUS Ta30B

- MPOBOJUTH CAMOCTOATEIbHBIM MOMCK XMMHUYECKOH MH(GOpPMAIMU C HCIOJIb30BAHUEM Pa3IMYHbIX
HCTOYHUKOB (Hay4HO-TIOMYJIIPHBIX U3JaHHM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);
UCMOJIb30BaTh NPUOOPETEHHbIE 3HAHUA U YMEHHUS B MPAKTUYECKOH NeATeTbHOCTH M MOBCETHEBHOM
KU3HU JJIS:

- 1aBaTh OOBSICHEHHS] XUMUYECKUX SIBJICHUH, IPOUCXOAIINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;
onpesieNieHUus BO3MOXKHOCTH NPOTEKAaHUS XMMMUYECKHUX IPEBpAIICHUH B Ppa3IMYHBIX YCIOBUSX U
OLIEHKH UX MOCJEICTBUM;

- DKOJIOTMYECKH IPaMOTHOIO ITOBE/ICHUS B OKPYXKaIOLIEH cpene;

- OLICHKU BJIMSHUSA XMUMHUYECKOTO 3arpsi3HEHUsI OKpPY’Kalollel cpe/ibl Ha OpTraHU3M 4YeJIOBeKa U JApyrue
KHUBBIE OPraHU3MBl;

- ©Oe3zomacHOro oOpalleHHss € TOPIOYMMHU W TOKCHYHBIMH  BEIIECTBAMH, JaOOpaTOPHBIM
000pyIOBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33JaHHOW KOHIEHTPAIIMHU B OBITY M Ha IPOU3BO/JICTBE;

- KPUTHYECKOM OIEHKH JOCTOBEPHOCTH XUMHUUYECKONM HH(GOpMalUW, MOCTYyMAaoIed U3 pa3HbIX

HCTOYHHKOB.

Hcnonp3oBaTh HpI/IO6pCTCHHLIe 3HaHHUAd W YMCHUSA B HpaKTHqCCKOﬁ JACATCIbHOCTU H HOBC@HHCBHOﬁ
KU3HU 1T OOBSCHEHHS XHM. ﬂBH@HI/Iﬁ, IpOUCXOJAIINX B 6I)ITy U Ha HOPOU3BOACTBEC, U JIA

OKOJIOTHYCCKU TI'PaMOTHOI'O IMOBCIACHHUS B Oprma}omeﬁ Cpeac, a TakKEe JI1 OLUCHKH BIUAHUA XHUM.
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3arpsAA3HEHUS OKPYXKAIOLIEH CPelbl Ha OPTaHU3M 4eJIOBEKAa U JPYIUe JKUBBIE OPTraHU3MBI, JUIsl OXPaHbI

OKPY’KaroIlEeH Cpeibl OT IPOMBIIIIEHHBIX OTXO0/0B.
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Kpurepun n HOpMBI OlleHKHY 3HAHUH 00y4YaIOIIMXCS 110 XMMHHU

1. OneHka yCcTHOro oTBeTa

OtMmerka «5»:

- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUU U3YYCHHBIX TEOPHA;

- MaTepuas U3J0KEH B ONPEACIICHHON JJOTHYECKOM TIOCIE0BATEIbHOCTH, JTUTEPATYPHBIM
S3BIKOM;

- OTBET CAMOCTOSATEIIbHBIN.

OTBeTt «4»,

- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA CHOBAHUM U3YYEHHBIX TEOPUH;

- MaTepHaJl U3JI0KEH B OIIPEIEICHHOMN JIOTHUECKOM MOCIEI0BATEIbHOCTH, IIPU TOM JOIYILEHBI
JIBE-TPU HECYIIECTBEHHbIE OIINOKHU, UCIPABICHHBIE IO TPEOOBAHUIO YUUTEIISL.

OtMmeTtka «3»:

- OTBET IOJIHBIN, HO IIPU ATOM JOIYIIEHa CYIIECTBEHHAs OIIMOKA UM OTBET HETIOIHbIH,
HECBS3HBIN.

OrMmerka «2»:

- IpU OTBETE OOHAPYKEHO HEITOHUMAHKE yJaIlUMCSl OCHOBHOTO COJIEPYKaHHS y4eOHOTO
MaTepuasa Uiy JONYyLIEHbl CYyIIeCTBEHHbIE OIINOKY, KOTOPbIE YYALIHIICs HE MOKET UCIPABUTh IIPU

HaBOIAIIUX BOIPOCAX YUUTCIIA, OTCYTCTBUC OTBETA.

2. OueHka yMeHHUil peliaTh pacyeTHbIe 32/1a4U

O1MmeTKa «5»:

- B IOTHYECKOM PACCYKJICHUHU U PEIICHUH HEeT OIIMOO0K, 3a7a4a pellieHa paluoHaIbHbIM
CII0CO00M;

OrmeTka «4»:

- B JIOTHYECKOM PACCYKJICHHH U PEIICHUSI HET CYIECTBEHHBIX OIMMOOK, HO 3a/1a4a pemieHa
HEpaIMOHAIBHBIM CIIOCOO0M, WU IOMYIIIEHO He Ooiee ABYX HECYIIECTBEHHBIX OIIMOOK.

Ormerka «3»:

- B JIOTHYECKOM PACCY>KJICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JOIYIICHA CYIIECTBEHHAS
omuOKa B MAaTEMaTHYECKUX pacueTax.

O1MmeTKa «2»:

- IMEETCS CYIIECTBCHHBIE OLTHOKHU B JIOTHYECKOM PACCYKICHHUH U B PEIICHUH;

- OTCYTCTBHC OTBCTA HA 3alaHUC.

3. OueHka 3KCNepUMEHTAJIbHBIX YMEHHH
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Or1eHKa CTaBUTCS HA OCHOBAHUU HAOIIO/ICHUS 32 YYAIIUMUCSA U TUCBMEHHOTO OTYeTa 32
pabory.

OtmeTka «5»:

- paboTa BBITIOJIHEHA MOJHOCTHIO U MTPaBUJILHO, CJICIaHbl TPAaBUIILHbBIC HAOIIOICHHS i BBIBO/IBI;

- OKCIIEPUMEHT OCYIIECTBIICH 110 IJIaHY C YYETOM TEXHUKH 0€30MaCHOCTH U MPaBUII PabOTHI C
BeleCTBaMH U 000PYI0BaHUEM;

- MPOSIBJICHBI OPTAaHU3AIIMOHHO - TPYIOBbIC YMEHHSI, MOJCPKUBAOTCS YUCTOTA paboUyero
MeCTa 1 MOPsIIOK (Ha CTOJIe, SKOHOMHO MCIOJB3YIOTCS PEaKTUBHI).

Otmerka «4».

- paboTa BBITIOJIHEHA TIPABHIILHO, CCIIAHBI IPABWIbHBIC HAOIIOCHHS U BEIBOJIBI, HO IIPU 3TOM
HKCIIEPUMEHT MIPOBEJICH HE MOJHOCTHIO WX JOMYIIEHbI HECYIIECTBEHHbIE OIUOKH B paboTe ¢
BEIIECTBAMH U 000PYAOBAHHUEM.

Ormerka «3»:

- paboTa BBITIOJIHEHA TIPABUIILHO HE MEHEE YeM HAIOJIOBHHY HIIU JOMYIIEHA CYIICCTBCHHAS
omuOKa B X0OJI€ IKCIIEPUMEHTA B 00BICHEHUH, B 0POpPMIICHUHU pabOThI, B COOJIFOACHUH TIPABHUIT
TEXHHUKHU 0€30M1acCHOCTH Ha paboTe C BelIecCTBaMU U 000pyI0BaHUEM, KOTOpasi UCIIPABIISETCS 10
TpeOOBAHUIO YUUTEIIS.

OrmeTka «2»:

- IOTIyIIEHHI J1Be (M OoJiee) CyIIeCTBEHHBIE OIIMOKH B XO/I€: SKCIIEPUMEHTa, B O0bSICHEHHUH, B
odopmiieHnn paboThl, B COOIOICHUU MPABUI TEXHUKN O€30MaCHOCTH MPHU padoTe C BEIIeCTBAMHU U
00opyIoBaHUEM, KOTOPBIE YIAIIUKCS HE MOXKET HCIIPABUTH JIAXKE 110 TPSOOBAHHIO YIUTEIIS;

- paboTa He BBIIIOJHEHA, Y YYalllerocsi OTCYTCTBYET IKCIIEPUMEHTAIbHbIE YMEHUS.

4. Ouenka pedgepara.

Pedepar onennBaeTcs o CIeayrOMNUM KPUTEPHSIM:

* coOmroeHne TpeOboBaHM K €ro 0(pOPMIICHHIO;

* He0OXOAMMOCTb U JIOCTaTOYHOCTb JUIS PACKPBITUS TEMBI IIPUBEICHHOMN B TEKCTE pedepara
uH(pOpMaINH;

* YMEHHE 00yJaromerocsi CBO0OIHO M3JIaraTh OCHOBHBIEC UEH, OTPaXXEHHBIE B pedepare;

* CITOCOOHOCTH 00YYAFOIIErocs MOHSATH CYTh 33aBaEMBIX WICHAMH aTTECTAIIMOHHOW KOMHCCHHU

BOIIPOCOB U c(hOPMYIUPOBATH TOYHBIE OTBETHI HA HUX.

5. OneHka NMCbMEHHBIX KOHTPOJIBbHBIX PadoT
Ormerka «5»:

- OTBET MOJHBIA 1 HpaBHHBHBIfI, BO3MOXHAa HECYIICCTBCHHAA omuoKa.
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OtmeTka «4»:

- OTBET HETIOJIHBIN WK JOMYIIEHO He 00JIee IBYX HECYNIECTBEHHBIX OITHOOK.

Otmetka «3»:

- paboTa BBITIOJTHEHA HE MEHEE YeM HAIlOJIOBUHY, JOMYIIEHA OJIHA CYIIECTBEHHAs OIIMOKA 1
IIPU 3TOM JIBE-TPU HECYIIIECTBEHHBIE.

OTMmeTka «2»:

- paboTa BBITIOJTHEHA MEHBIIIE YeM HAIOJOBUHY WA COJACPKUT HECKOJIBKO CYIECTBEHHBIX
OIIINOOK;

- paboTa He BBIIOJHEHA.

[Ipu o1ieHKe BHITIOJIHEHUS MTUCHbMEHHON KOHTPOIBHOM paboThl HEOOXOAMMO YUUTHIBATD

TpeboBaHUs eAMHOTO OphorpaguIecKkoro pexuma.

6. Onenka TecToBbIX padoT

TecTbl, cocToAIIME U3 TISATH BOIIPOCOB MOKHO HUCII0JIb30BATh [TOCIIE U3YUEHUS KaXKIO0r0
Matepuana (ypoka). Tect u3 10-15 BompocoB ucnons3yercs sl IEpUOAUYECKOro KoHTpos. Tect u3
20-30 BompocoB HEOOXOAMMO UCIIOIB30BATh AJISi UTOTOBOT'O KOHTPOJISL.

[Tpu orieHMBaHUM UCTIONB3YETCS CIEAYIOIIAs IKaja:

JUIS TECTa U3 TSITH BOIIPOCOB

* HET OIMIMNOOK — OLIEHKa «5»;

* 0/1Ha oIMOKa — OLIEHKa «4»;

* JIB€ OIIMOKU — OIIEHKA «3»;

* TPU OLIMOKH — OLIEHKA «2.

Jns recta u3 30 BOmpocos:

* 25-30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19-24 npaBWIbHBIX OTBETOB — OLIEHKA «4»;

* 13-18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIE 12 MpaBUIbHBIX OTBETOB — OLIEHKA «2).
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