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MNOACHUTEJIbHAS 3AITNCKA
Jannast paboyast mporpamMma o XMMUHU pa3padoTaHa Ha OCHOBE:
1. ®enepanbHOTO rocylapcTBEHHOrO O0pPa30BaTENBHOTO CTaHJApTa OCHOBHOTO OOIIETro
o0Opa3oBaHMs, YTBEPXkJACHHOIO MpuKa3oM MuHucTepcTBa oOpasoBanus U Hayku PD ot
15 mas 2010 r. Ne337,
2. TlpumepHoii mporpaMmsl o yuyeOHbIM TipeaMeram o xumuu. M.: [IpocBemenue, 2011.
—44c.
3. Pab6oueii mporpammel o yueOnukam O.C. T'abpuensHa. Xumus. 8-11 kmaccel: pab /
aBT.-cocT. .M. Macnakosa, H.B.Cadponos. — Bonrorpan: Yaurens, 2014.
4. TpeboBaHusM nOpUMEpHOH  00pa3oBaTeNbHON  MpOrpaMMbl  00pPa30BaTEIBHOIO
yupexaeHusi. denepalbHbIA KOMIOHEHT TOCYAapCTBEHHOTO CTaHIapTa IO XUMUH,
YTBEpKJIeH MmpukazoM MunooOpazoanust Poccuu ot 5.03.2004 r. Ne 1089.

5. 3axon Poccuiickoit @eaepanun «O6 oOpazoBanum» (crarbs 7).

Jannas mporpamMma siBiisieTcsi paboueit mporpamMmoii o npeamery «Xumus» B 10-11 xmaccax
0a30BOr0 ypOBHSI.
OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA
HOEJIN U 3AJAYU KYPCA
OO01ast xapakTepUCTHKA IIPEIMETA
B cooTBercTBUY € (hemepabHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO

06].[.[61"0 06p330BaHI/I$I yqamuecs OOJIKHBI OBJIAACTh TAKMMU IO3HABATCIIbHBIMU y‘le6HHMI/I
,I[eI‘/‘ICTBI/ISIMI/I, KaK YMCHHUC q)OpMy.]'II/IpOBaTb HpO6H€My U TUI1oTe3y, CTaBUTH LCIIN U 3ala4U, CTPOUTH
IIJ1aHbl JOCTHIXXCHUA ueneﬁ H PCHICHHA ITOCTABJICHHLIX 3a/ia4, IIPOBOJUTDL SKCIICPUMCHT U HA €TI0
OCHOBC J€JIaTb BbIBOJAbI U YMO3AKIOUYCHU:, IIPECACTABIIATE UX U OTCTAUBATH CBOKO TOUKY 3PpCHUA.
KpOMe TOro, ydyamuecsa JOJIKHBI OBJIAJICTh HpI/IéMaMI/I, CBA3aHHBIMU C ONIPECACIICHUCM MMOHSTHMN:
OrpaHU4YMBAaTh UX, OMMUCBIBATh, XapPAKTCPU30BATh U CPABHHUBATD. CHGI{OB&TGHBHO, IIpru U3Yy4YCHUU
XHMMHHU B OCHOBHOM IIIKOJIE yqamuecCs OOJIKHBI OBJIAJCTh y‘~I€6HI)IMI/I I[CﬁCTBHSIMI/I, IIO3BOJIAOIIUMHA
UM OOCTHUYb JIUYHOCTHBIX, MPEAMCTHBIX U MCTAITPEAMCTHBIX 06pa30BaT€J'II>HBIX PE3YIbTATOB.

Heau nzvuenud:

1) dopmmupoBaHHE yMEHHS BHACTh M IOHUMATh IICHHOCTh OOpa30BaHMs, 3HAYMMOCTH
XMMHUYECKOTO 3HAaHUS Ui KaXIOro 4YeJoBeKa HE3aBHCHMO OT €ro mnpogeccHOHaIbHON
NeSITeIbHOCTH; YMEHHUE pasziauyaTh (PAKThl M OLIEHKHM, CPAaBHUBATh OIICHOYHBIE BBIBOJbI,
BUJETh MX CBSI3b C KPUTEPUSMHU OLCHOK M CBSA3b KPUTEPHEB C ONPEACIEHHON CHUCTEMOIl
LEHHOCTEH, GOpMYJIMpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

2) dopmupoBaHHE IEHHOCTHOTO MPEICTABICHHS O MHUpE, MPEICTaBICHHS O POJM XUMHH B
CO3/IaHUH COBPEMEHHOM €CTECTBEHHO —HaYYHON KapTHHBI MUPa, YMEHHS OOBSCHATH OOBEKTHI
U TIPOILIECCHI OKPY KAOIeH JeMCTBUTEIbHOCTH, UCTIONB3YS ISl 3TOT0 XUMUYECKHE 3HAHUS;

3) IlpuobpeTeHne ombiTa PazHOOOPA3HON IEATEIBLHOCTH, OIMbITA MO3HAHHS W CAMOITO3HAHHMS,

KIIFOYCBBIX HABBIKOB, MMCIOIMIUX YHUBCPCAJIBHOC 3HAYCHUC JJIA Ppa3jJIUWYHbBIX BHUIO0OB

ACATCIIbBHOCTH — HABBIKOB PCIICHUA HpO6J’ICM, MMPUHATHA peH.IeHPIfI, IIOMCKa, aHajlIu3a U
06pa60T1<1/1 I/IH(I)OpMaI_[I/II/I, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB PI3MCpCHPII>i.
B mponecce 0OCBOCHUA MPOTrpaMMEI KypCca XUMHUHN IJIA OCHOBHOM IIKOJIBI ydqamuecd OBJIaACBarOT
YMCHUSAMHU CTAaBUTHb BOIIPOCHI, Ha6J'IIO,[[aTB, 06’LHCHHTL, KJ'IaCCI/I(I)I/II_II/IPOBaTL, CpaBHHUBATD,

IMPOBOAUTD SKCIECPUMCHTEI U HHTCPIIPETUPOBATE BEIBOJAbBI HA KX OCHOBEC, ONIPEACIATh HCTOYHUKHU

XUMHUYECKON MH(OpMalNHU, MONTy4aTh U aHAJIM3UPOBATh €€, a TaK)Ke FOTOBUTH HA TOM OCHOBE
coOCTBEHHBIN NH()OPMALIMOHHBIA TPOAYKT, IPE3EHTOBATH €r0 M BECTU JUCKYCCHUIO.



HporpaMMa ONpECACIIACT pAa 3aAad, PCHICHHUE KOTOPBIX HAIIPaBJICHO Ha JOCTHXXCHHUE OCHOBHBIX
HCHCI;'I OCHOBHOI'O O6I_HCFO XHUMHUYECKOI'0 O6paSOBaHI/I$IZ

L 0CB80€CHUE cucmembvl 3HAHUL O (I)yHI[aMCHTaJ'IBHLIX 3aKOHax, TCOPHUAX, (I)aKTaX XHUMUH, HGOGXOI[I/IMLIX
JJIA IIOHUMaHUA HaquOﬁ KapTUHBI MHUpPA,
L4 oénaoeHue YMeHuAMU npumeHnsinto nojly4eHHvle 3HaAHUA 01151 00BsICHEHUS pa3H006pa3Hblx XUMUYECKUX

SGNIEHUL U CBOUCME seuecme, OYeHKU poau Xumuu 6 pazeumuu CO6PEMEHHbBIX MexHon02utl U noJjy4eHuu
HOBblX mMamepuajios,

o paszeumue TIO3HABATEIbHBIX HHTEPECOB M HHTEIUIEKTYalIbHBIX CIIOCOOHOCTEH B  Tporecce
CaMOCTOSATETIBPHOIO MNPUOOPETCHUSI 3HAHWUA B COOTBETCTBHM C BO3HUKAMONIMMH SKH3HEHHBIMU
MOTPEOHOCTSIMU;

o géocnumanue YOe)’COeHHOCMU 6 NOZUMUBHOU pPONU XUMUU 6 JICUSHU COBPEMEHHO20 0bujecmsa,
HeoOX00UMOCMU XUMUYECKU 2DAMOMHO20 OMHOULEHUSL K C80EeM) 300PO6bI0 U OKPYICAowell cpeoe;

o npUMeHeHUue NOJIYHEeHHbIX 3HAHUI U yMeHuil JUTs: 0e30TacHo# paboThl ¢ BENIECTBaMH B JlabopaTtopuu,

OBITY W Ha MPOM3BOJCTBE; PELICHMS NMPAKTHUYECKUX 3a/4ad B [MOBCEAHEBHOW JKU3HU; MPEAYNPEKICHUS
SBIICHUH, HAHOCSIIMX BpeAd 3JOPOBBI0  UEJOBEKa UM  OKpYXalolled cpenae; MpOBEeICHHS
UCCIIEe0BaTEeIbCKUX padoT; CO3HATENBHOTO BEIOOPA PO ecCur, CBA3aHHOM ¢ XUMHUEH.

IlepBblif ypOK XMMHM IOCBSILEH NOBTOPCHHIO IPABUI TEXHUKH OE30MAaCHOCTH B XUMHYECKOMH
naboparopun. Beenenue ysenuuuBaercs 10 2 4acoB 3a cyeT JoOaBneHus TeMbl «HaydHble MeTOIbI TO3HAHUS
BEIIECTB M XMMMYECKUX sBIeHUN». [loaTomy mpopomxkutensHocTh u3ydeHus Tembl 1 «Teopus ctpoenus
OpTraHUYCCKUX COCI[I/IHGHI/II\/'I» YMCHBIIACTCA 0 4 4JaCoB, B TCYCHUC KOTOPBIX BCEC BOIIPOCHI TEMBI 1
paccMaTpUBarOTCA.

B teme 3 «Kucnoponocoaepskaiue opraHn4eckue COEIUHEHUS X MX IPUPOTHBIC HCTOYHUKIY TIPU
nzydeHnn «CI0KHBIX 3(QUPOB U KHUPOB» paccMaTprBaeTcs Bonpoc «MOIIHe U YUCTAIINE CPEICTBA»

B teme 4 «A3oToconep:kaliue COeAMHEHHS U UX HAX0XKICHHUE B )KUBOM IPUPOE» HE PACCMaTPUBACTCS
Bonpoc «HykIenHOBBIE KUCITOTEI», TaK KaK OH He BKJIOUaeTcs B TpeboBanus Ctanmapra. B mpaktuaeckoit
pabote Nel «MaeHTHQUKANNS OPraHHYECKUX COSTUHEHHIT» pacCMaTPUBAIOTCS KAYeCTBEHHbBIE PEAKIIUK Ha
OTJIETbHbIE KJIACCHI OPTraHUYECKUX COCTUHEHHH.

MECTO YYEBHOI'O ITIPEIMETA B YYHEBHOM IIVIAHE

B 6a3zucHOM y4eOHOM IUIaHe cpeaHei (TI0THOM) MIKOIBI XUMHS BKIIIOYEHA B Pa3iel «COAepKaHue)»
dbopMupyeMoe ydacTHHKaMu 00pa3oBaTesibHOro npouecca. O0ydaroiecs MOryT BEIOpATh ISl U3yYSHHS WIN
WHTETPUPOBAHHBIN KYypPC €CTECTBO3HAHUS, WIIM XUMHIO Kak Ha 0a30BOM, TaK M Ha yriIyOJIeHHOM YpOBHE.

Pabouas nporpamMma 1o XMMHH AJis CpeaHero (IOJHOr0) 00IIero o0pa3oBaHus COCTaBRICHA U3 pacyéra
4acoB, YKa3aHHBIX B 0a3MCHOM y4eOHOM IUIaHe 00pa30BaTeIbHBIX YUpEXkKAeHHH 001Iero oopazoBaHus: o 1 4
B Henenmo B 10 u 11 kmacce. MeTom0/10rHuecKoi OCHOBOW TIOCTPOCHUS YUeOHOTO COJIePKaHUSI XUMHU JIJISI
CpeJiHel IIKOIBI 6a30BOr0 YPOBHS SIBUJIACH HJIes HHTETPHUPOBAHHOTO Kypca. Maes Takoit mHTerpanuu
JMKTYET CIICAYIONIYI0 O4epEIHOCTD N3yUYeHHs pa3/IesioB XMMHUH: BHavyase B 10 kimacce, n3ydaercs
OpraHMvecKasi XuMmus, a 3atem, B 11 kiacce, - o0mas xumus. Takoe CTpyKTypupoBaHHe 00YCIOBIEHO TEM, YTO
obobuieHue cojep>kanus mpeamera B 11 kimacce mo3ossieT cOpMUPOBATE Y BBITYCKHUKOB CPETHEN IIIKOJIBI
NPEACTABICHUH O XMMHUH KaK O LIEJIOCTHOM HayKe, MoKa3aTh €ANHCTBO €€ MOHITHH, 3aKOHOB U TEOPHI,
YHHUBEPCAITBHOCTh M MPUMEHUMOCTh HX KaK JUI HEOPIraHUYECKOM, TaK U ISl OPraHMUECKONH XUMHH.

HEHHOCTHBIE OPUEHTUPBI COAEPKAHUSA YUYEBHOI'O INTPEIMETA

B kauecTBe 1IeHHOCTHBIX OPHEHTUPOB XUMHUECKOT0 00pa30BaHUs BHICTYNAIOT OOBEKTHI,
U3y4aeMble B Kypce XUMHUHU, K KOTOPBIM y ydaluxcs popmupyercs ieHHOCTHOe oTHoueHue. [Ipu
ATOM BEIYILIYIO POJIb UTPAIOT MMO3HABATEIbHBIE IEGHHOCTH, TaK KaK JaHHBIA y4eOHBINA IpeaMeT
BXOJIMT B IPYIITY IPEAMETOB IMO3HABATENBHOTO IIUKJIA, TJIABHAS 11€JIb KOTOPBIX 3aKJIF0YAETCS B
U3Y4YEHUU IIPUPOLBL.

OCHOBY MO3HABATEIBHBIX [ICHHOCTEN COCTABJISAIOT HAYYHBIC 3HAHUS U HAYYHBIE METOJIbI
no3Hanus. [lo3HaBaTeabHbIE IEGHHOCTHBIE OPUEHTALNH, (OPMHUPYEMBIE B IPOLIECCE N3YUEHUS XUMUH,
MPOSIBIIAIOTCA B IPU3HAHUU:

® [ICHHOCTH Hay4HOI'O 3HAHUs, €ro MPaKTUIECKOU 3HAYUMOCTH, JOCTOBEPHOCTH;
® B I[EHHOCTH XUMHYECKUX METOOB UCCIICIOBAHUS )KUBOU U HEXKUBOU IIPUPOBI.



Pa3BuTHe mMO3HABAaTENbHBIX IIEHHOCTHBIX OPHUEHTAIIMH COACpXKAHHUS Kypca XUMHHU TIO3BOJISET
chopMupOBaTH:
® YBaXUTEIHLHOE OTHOIIEHUE K CO3HUIATEIbHON, TBOPUECKOH JIEATEIbHOCTH;
® [TOHMMaHKHE HEOOXOAUMOCTH 370POBOT0 00pa3a KHU3HH,
e 1oTpeOHOCTH B OE3YCIOBHOM  BBIIIOJHCHHHM  TPaBWI  0E30MacHOro
WCIIOJIb30BaHUS BEIIECTB B TOBCEHEBHOM JKU3HU;
® CO3HATEeNbHBIN BEIOOP OyayIeit mpodeccHoHaNbHOM AesITeTbHOCTH.

Kypc xumun ob6rmagaer BO3MOXKHOCTAMHU JUisi (JOPMUPOBAHUS KOMMYHHKATUBHBIX IIEHHOCTEH,
OCHOBY KOTOPBIX COCTAaBJISIFOT IPOIECC OOLICHMS, T'PaAaMOTHAsi pedb, a IIEHHOCTHBIC OPHCHTAIMH
HAIPAaBIICHBI HA BOCIIUTAHUE y YUAIIMXCS: UCIIOJIb30BAHUS BEIIECTB B IIOBCETHEBHOM KU3HU

® [IPaBHJIBHOTO MCIIOJIb30BAHMS XUMHUYECKOW TEPMHUHOJIIOTUU ¥ CUMBOJIUKHY;

e 1OTPEOHOCTH BECTH UAJIOT, BHICIYIIMBATh MHCHUE OIIIOHEHTA, YIaCTBOBAThH B
JMCKYCCHU;

® CIIOCOOHOCTH OTKPBITO BBHIpaXaTh W apPTyMEHTHPOBAHHO OTCTAaWBATh CBOIO
TOYKY 3pCHHUSI.

JIMHHOCTHBIE, METAIIPE/IMETHBIE U ITPE/IMETHBIE PE3YJIbTATbI
OCBOEHMSA YYEBHOTI'O IIPEJIMETA, KYPCA

JlesarenbHOCTh 00pa30BaTENILHOTO yUpexkJIeHUs: oOuiero o0pa3oBaHUs B OOyYEHMM JAOJDKHA OBITH
HarpaBiieHa Ha JOCTH)KEHHE 00yUYaroIUMUCS CIeIYIOIUX JUMYHOCTHBIX Pe3yJIbTaTOB!

1) B LIEHHOCTHO-OPHEHTAIMOHHOI cepe — YYBCTBO TOPIOCTH 332 POCCHUIICKYIO XUMHUYECKYIO
HayKy, TyMaHH3M, OTHOIIIEHUE K TPYAY, LEIeYCTPEMIEHHOCTh, CAMOKOHTPOJIb i CAMOOIICHKA;

2) B TPYIOBOW cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHeiiieidl oOpa3oBaTenbHON
TPaeKTOPHH;

3) B Mo3HaBaTENbHOI (KOTHUTHBHOMW, HHTEIUICKTYaIbHOI) chepe — MOTUBAIIMS YUCHHS, YMECHUEC
YIpaBJIATh CBOEH MO3HABATENbHON AEATEIbHOCTHIO.

MeTanpeAMeTHbIMHM PE3yJIbTaTaMH OCBOEHHS BBITYCKHUKAaMH OCHOBHOM IIKOJIBI MPOrpPaMMBI IO
XUMUHU SABISIOTCA:

1) ucmonb3oBaHHWE YMEHHII W HABBIKOB PA3IMYHBIX BHIOB IO3HABATENILHON AEATEIBHOCTH,
NPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS JUIS U3yYCHUS PA3IMUHBIX CTOPOH OKPY)KaoIIeH
JNEUCTBUTEITLHOCTH,

2) WCIOJBb30BAaHHE OCHOBHBIX WHTEUICKTYAJIbHBIX ONEpaldil: (OpPMYyIHpPOBAaHHE THIIOTE3,
aHaJIU3 U CUHTE3, CpaBHEHHUE, 0000IIeHne, CUCTeMaTU3alHsl.

3) VYMeHUe reHepupoBaTh HICH U ONPENEINISATh CPEIACTBA, HEOOXOJUMBIC ISl UX Pean3aliu

IIpeaMeTHBIMH pe3yJIbTATAMH OCBOCHHS BBHIITYCKHUKAMU OCHOBHOM HIKOJIBI MPOTPAMMBI 110 XUMHUU
SIBJISTFOTCSL:

1. B mno3naBaTtenvHO# cdepe: AaBaTh ONpEeAENCHUS W3YYCHHBIM TMOHSTHSIM, OIUCHIBATH
JIEMOHCTPAIIMOHHBIE M CaMOCTOSITEIPHO TPOBEAEHHBIC DKCIIEPUMEHTHI, KIACcCH(DHUIIMPOBATH
M3y4eHHBIE OOBEKTHI U SIBJICHUS, CTPYKTYPHPOBATH MPONACHHBIA MaTepUal.

2. B IEHHOCTHO — OPHEHTAMOHHOW cdepe: aHAIM3HPOBATh W OIECHUBATH ITOCICICTBUS IS
OKPY’KaIOIIEeH Cpelbl OBITOBOM M MPOW3BOJCTBEHHOMN NEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKOM 1 UCIIOJIb30BAaHUEM BEIIIECTB;

3. B TpyznoBoii chepe: mpoBOIUTH XUMHUUECKUI SKCIIEPUMEHT
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IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA ITPEJIMETA, KYPCA

Vuyamuecs B pe3ysibTaTe YCBOSHUS pa3jieia I0KHbI 3HATH/IOHUMATD !

BOKHEHIIME XMMHUYECKUE TMOHSTHSA: BELIECTBO, XUMUYECKHUA DJIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEIIbHAsT aTOMHAs W MOJIEKYJIIpHAsT MacChl, MOJb, MOJIIPHAs Macca, MOJSPHBIA OO0BEM,
YTJIEPOJIHBIN CKeJeT, G yHKIIMOHAIbHAS TPYIIa, H30MEPHs, TOMOJIOTHS;

OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHE MACChl BEIIECTB, IOCTOSTHCTBA COCTAaBa;

OCHOBHBIC TEOPUU XUMHH: XUMUUECKOM CBSI3U, CTPOEHUSI OPraHUYECKUX COCTMHEHUI;

BaXHEHINIME BEIIECTBA W MaTEpUANBl: METaH, ITHIICH, alleTHUJICH, OCH30JI, 3TaHOJI, JKUPBI, MbLIa,
IJIF0KO3a, caxapo3a, Kpaxmai, KieTdaTka, OEJIKHM, HMCKYCCTBEHHbIE M CHHTETHYECKHE BOJIOKHA,
Kay4yKH, IJIaCTMACChI;

yMeTb:

Ha3bIBaTh U3yYEHHBIC BEUIECTBA 10 «TPUBUAIIBHON» U MEKIYHAPOIHON HOMEHKIIATYPE;

ONpPENENATh: BANECHTHOCTb M CTENEHb OKHCICHHS XUMHUYECKHMX JIJIEMEHTOB, IIPUHAJICKHOCTh
BELIECTB K Pa3JIM4YHbIM KJIaccaM OpraHM4eCKUX COCIUHEHUM;

XapaKTepu30BaTh: O0IME XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHMUYECKUX COEIMHEHUM;
CTPOEHHUE U XMMHUUYECKHE CBOMCTBA N3yYEHHBIX OPraHNYECKUX COCINHEHUN;

OOBSACHATH: 3aBUCHMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

BBITNOJIHATh XUMUYECKUI SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEHIIINX OPTaHUYECKUX BEILLECTB;
IPOBOJUTH CAMOCTOSITEIILHBI TOMCK XMMHUYECKOH WH(POPMALUU C HMCIOJBb30BaHUEM pa3IHYHBIX
UCTOYHUKOB (HAay4YHO-TIONYJISIPHBIX M3/1aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCTIOJIF30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH JJIs1 00padOTKU U Tiepeiayl XUMHYECKOH HH(POpMALU 1
e€ MpeJICTaBIeHHs B pa3InYHbIX (hopMax;

HCNOJIb30BATH NPUOOPETEHHBIE 3HAHUS U YMEHHS B IPAKTUYECKON JIeATETbHOCTH U MOBCEIHEBHON
JKU3HU JUIA:

OO0BSICHEHUS! XUMHUECKUX SIBJICHUH, IPOUCXOAAIINX B IPUPOJIE, OBITY U HAa IPOU3BOJICTBE;
ONpENETCHUsT BO3MOXHOCTH NPOTEKAHUS XUMUYECKHUX IPEBPALICHUN B DPA3JIMYHBIX YCIOBHAX M
OLICHKH UX TIOCIIEACTBUM;

HKOJIOTUYECKH IPAMOTHOIO ITOBEJICHUS B OKPYKAIOLIEH CpeJIe;

OLICHKH BIIMSHUS XUMHUYECKOIO 3arpsA3HEHUS OKPYKArOLEH Cpelbl HA OPraHU3M 4YelIOBEKa U JpYyrue
JKUBBIC OPTraHU3MBI;

Oe3omacHoro oOpamieHuss ¢ TOpPIOYMMHM M TOKCHMYHBIMH  BELIECTBaMH, J1a0OpaTOPHBIM
000pyI0BaHNEM;

IPUTOTOBJIEHHS PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE;

KPUTHYECKOM OLIEHKH JOCTOBEPHOCTH XHMHUYECKOH HH(OpMalK, MOCTYyMaoied Hu3 pa3HbIX
HUCTOYHUKOB.

COILEPKAHHUE KYPCA 10 KIIACCA

Tema 1: Beenenue (1u)

Hayudtble METO/IbI TO3HAHUS BEIIECTB U XMMUYECKUX SBJICHHUNA. POb 3KCIIepUMeHTa 1
TEOpUH B XUMHUH. MoOdenuposanie XuMuieckux npoyeccos.
ITpeamer oprannyeckoit xumuu. CpaBHEHHE OPraHUYECKUX COEAUHEHUIN ¢ HEOPraHUIECKUMH.
[pupoaHbIe, HCKYCCTBEHHBIE M CHHTETHUCCKUAE OPTaHUIECKHE COCIMHCHUS.

Tema2: Teopusi cTpoeHHs OpraHuYecKux coequHenuii (5 u)
BanentHocTh. XUMHUUYECKOE CTPOCHHE KaK MOPSAOK COSTUHEHUS aTOMOB B MOJIEKYJIE
COTJIACHO MX BAJICHTHOCTHU. YTJIEpOoHbIN ckeneT. Pagukansl. @yHKIMOHANBHbBIE TPyIbl. OCHOBHBIE



MIOJIOKEHUS TEOPUU XUMHUUYECKOTO CTPOEHUS OpraHnyecKux coenruHeHuii. [IoHsTue o roMoaoruu u
rOMOJIOTax, FOMOJIOTMYECKOM psiJie, CTPYKTYPHOU U30MEPUH U U30Mepax. TUIbl XUMUYECKUX CBA3EH
B MOJICKYJIAX OPTraHMYECKUX COSAMHECHUN. XUMHUECKHue (POPMYIIBI B MOJICITH MOJIEKYII B
OpraHUYECKON XHUMHH.

JdemoncTpaunu. Mojies MOJIEKYJI TOMOJIOTOB M K30MEPOB OPraHUYECKUX COCIUHEHUM.

Tema 3: YriieBogopoabl U UX NPHPOIHbIE HCTOYHUKH (8u)

[Ipuponuseiii ra3. Ankansl. [Ipupoasbiii ra3 kak Tomimso. [IpeumMyiecTBa npupoIHOTo ra3a
nepes ApyrumMu BuaaMu torminea. CocTaB MpUpPOJHOIO rasa.

A 7K a H bl: TOMOJIOTUYECKUH PsiJl, U30MEPUS U HOMEHKJIATypa alKaHOB. XUMHYECKUE
CBOICTBa aJKaHOB (Ha IpUMEpPE METAHA U 3TAHA): TOPEHUE, 3aMELICHUE, PA3I0KEHHUE U
JaeruapupoBanue. I [pumeHenue ankaHoB Ha OCHOBE CBOWCTB.

A 11 X € H bl. DTHJIEH, €ro MoJy4yeHue (JIeruapupoBaHUEeM dTaHa U JAeTujipaTaliueii TaHoa).
XUMHYECKUE CBOWCTBA ATHIICHA: TOPEHHE, KaYeCTBEHHbIE peakluu (00ecIiBeunBaHe OPOMHOM BOIbI
U pacTBOpa EpMaHraHara Kajius), ruaparanus, nonumepusanus. [lonmustunen, ero cBoicTBa u
npuMeHeHue. [I[pumeHneHune sTuieHa Ha OCHOBE CBOMCTB.

AnkagueHs UM KayuyKku. [lonarue o0 ankaaueHax Kak yrieBoJ0pOAax C IByMs
JBOMHBIMU CBSI3SIMH. XUMHUYECKHE CBOMCTBA OyTaaneHa-1,3 u u3onpeHa: odeclBeunBanue OpOMHON
BOJIbI M NTOJIMMEpHU3aLus B Kayuyku. Pe3uHa.

A 11K 4 H bl. AUIETHIIEH, €T0 MOJIy4eHHEe MUPOIU30M METaHa U KapOUIHBIM CIIOCOOOM.
XUMHYECKUE CBOMCTBA alleTUJIEHA: TOPEHUe, 00eclBeunBaHEe OPOMHOM BOJIbI, PUCOEANHEHUE
XJ0pOBOAOpOIa U ruapaTanus. [I[pumeHeHue aneruiaeHa Ha OCHOBE CBOMCTB. Peaknus
noJIMMepU3ali BUHWIXJIopuaa. [1onBUHUIXIIOpU U €ro IPUMEHEHHE.

b e 1 3 0 1. [Tonyuenue GeHzona 3 rekcaHa U aneTwieHa. XUMHUECKHUe CBOIICTBa OeH30a:
ropeHue, raloreHpoBanue, HuTpopanue. [IpumeHenre 6eH3051a Ha OCHOBE CBOMCTB.

He ¢ 1 5. Coctas u nepepabotka Heptu. Hedrenpoaykrsl. ben3un u nonstue o6 OKTaHOBOM
YHCIIE.

KounrpoabsHnas padora Nel «YrieBonopoabi»

Temad: Kuciiopoacoaep:kauime opraHudecKne coeJuHEeHNsI U UX NpUpoaHble ncTouyHUKH (10%)

EnuHCTBO XMMHYECKOM OPraHU3allMY KUBBIX OPTraHU3MOB. XUMUYECKHNA COCTaB KUBBIX
OpraHU3MOB.

C mu p 7 bl. [lonydyenue sTaHoIa OpOKEHUEM TIIFOKO3bI M TUApATAIle STUIICHA.
I'mapokcuiibHas rpymnmna kak GyHkuuoHansHast. [IpencraBienne o BOIOpOIHON CBA3U. XUMUYECKHE
CBOICTBa 3TaHOJIA: TOPEHUE, B3aUMO/IEHCTBHE C HATPUEM, 00pa30BaHUE MPOCTHIX U CIOKHBIX
3pupoB, OKUCIIeHHE B anbJerui. [IpuMeHenne 3TaHoIa Ha OCHOBE CBOMCTB.

AJIKOTOIM3M, €T0 MOCJIEACTBUS U MPEAYIPExKICHUE.

ITonsTHE O MpPEAEIBHBIX MHOTOATOMHBIX CIIMpTaX. | TMIIEpHH KaK PeICTaBUTENb
MHOT0aTOMHBIX cIUPTOB. KauecTBeHHas peakiysi Ha MHOTOaTOMHbIe cupThl. [Ipumenenue
[JIMLEPHUHA.

KamMmenuns it yrons. @ eH o a Kokcoxumuueckoe mpou3BOACTBO U €r0 MPOTYKIIHS.
[Tony4yenue gpeHona KOKCOBaHMEM KaMEHHOTO yIiid. B3anMHoe BIMsSHUE aTOMOB B MOJIEKYJIE
¢deHona: B3auMoieicTBHUE C TUPOKCHUIOM HATpHsl U a30THOU kuciotoil. [lonukonaeHcanus gpeHona
¢ popmanbaeruioM B peHoI0(HOpMAIBICTUAHYIO CMOITY.

[Tpumenenue ¢eHosia Ha OCHOBE CBONCTB.

A np peruasl [HonydyeHne anpaeruoB OKMCIEHUEM COOTBETCTBYIOLIUX CIIUPTOB.
XVMHYECKHE CBOWCTBA aJIbJIETH/I0B: OKUCIIEHNE B COOTBETCTBYIOIIYIO KUCIIOTY U BOCCTAHOBJIEHHE B
COOTBeTCTBYIOLIMI criupT. [Ipumenenue Gpopmanbaeruia u aeraibIeruia
Ha OCHOBE CBONCTB.

Kap6onoBrie kucioT bl [Tonydenne kapOOHOBBIX KHCIOT OKHCICHUEM aJIbJICTHIIOB.
XHUMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI: 00IIHE CBOMCTBA C HEOPTaHWYECKUMH KUCIOTaMH 1
peakuus sTepudukanuu. [[pumeHenne yKCycHOM KUCIOTHI Ha OCHOBE CBOMCTB. Briciine xupHbIe



KHCJIOTBI Ha IIpUMeEpPE NAIIbMUTUHOBOM U CTEAPUHOBOM.

CnoxHble 30 upbl U XK HUDPp bl [lomyueHue cioxHbIX 3pUpPOB peakuuei
srepudukanuu. CloxxHbie 3UPHI B IpUPO/e, UX 3HayeHue. [IpuMeneHne cinoxHbix 3pupoB Ha
OCHOBE CBOICTB.

XKups! kak cnoxHbIe 3QUpbl. XUMHUUECKUE CBOMCTBA )KUPOB: THIPOIN3 (OMBUICHHE) U
TUAPUPOBAHUE )KUIKHUX KUPOB. [I[puMeHEeHNEe KUPOB HA OCHOBE CBOMCTB.

Y rieBo bl YIIIeBOIbl, X KiIaccu(UKALUA: MOHOCAXapH bl (TII0K03a), AUCAXAPHIBI
(caxapo3sa) u mosmcaxapusl (Kpaxmai U LHeJUTr0103a). 3HaueHUe yIiIeBOJ0B B )KUBOH NpUpoe U
YKU3HU YEJIOBEKa.

I'1roxo03a - BeecTBo ¢ IBOMCTBEHHOW (YHKITUEH - aJIbICTHIOCTIUPT. XUMHUUYECKHE CBOMCTBA
TJIFOKO3BI: OKUCIIEHUE B TNIFOKOHOBYIO KHCIIOTY, BOCCTaHOBJIEHHE B COPOUT, OpoKeHnE
(MostouHOKHCII0€ U criupToBoe). [IprMeHeHue III0K03bl Ha OCHOBE CBOWCTB.

Jucaxapubl 1 nonucaxapuabl. [loHsaTHE 0 peakusaX MOJIMKOHIAEHCALUN U THAPOIN3a Ha
IIpUMeEpE B3aUMOIPEBPALICHUN: IJIFOK03a — ITOJINCAXapUL.

JemoncTpanuu. OkucieHue cnupra B anpaeru]. KauectBeHHas peakiiys HA MHOrOaTOMHBIE
cnupthl. Komutekuus «KaMeHHBIH yroiib ¥ IPOIYKTHI €ro nepepaboTkuy». PactBopuMocts ¢eHoa B
BOJIE TIPU OOBIYHOM TeMmIeparype U npu HarpeBannu. KauecTBeHHble peakinu Ha (penoi. Peakuus
«cepeOpsHOro 3epKajia» ajabAErHI0B U INIIOK03bl. OKUCIIEHUE alb/IerU/I0B U TIIFOKO3bl B KUCIIOTHI C
nomouibto rugpokcusa meau (I1). [lonydyenne ykCycHO-3TUIOBOIO U YKCYCHO-M30aMUIIOBOTIO
s¢upoB. Komnekus a¢pupHbix macen. KauecTBeHHas peakiiys Ha Kpaxmai.

Kounrpoabsnas padora Ne2 «Kucnopomocoaepxaiiiue opraHu4ecKue CoOeTMHEHUS

Tema 5: Azorocoaep:kaiue coeJMHEHUsSI M1 MX HAXO0KIeHHe B )KMBOM npupoae (74)

A M 1 H bI. [lonstie 06 amunax. [lonydenue apomaTH4ecKoro aMmuHa - aHWIHHA - U3
HUTpPOOEH30J1a. AHWJIMH KaK OPraHNYeCcKoe OCHOBaHUE. B3auMHoOe BIHsTHUE aTOMOB B MOJIEKYJIe
aAHWJIMHA: OcllablieHne OCHOBHBIX CBOWMCTB U B3auMojieiicTBUe ¢ OpomHOI Bonoil. [Ipumenenue
aHWJIMHA HA OCHOBE CBOWCTB.

AMUHOKUCIOT b [lonydeHre aMUHOKUCIIOT U3 KapOOHOBBIX KUCIOT U THAPOIU30M
0enkoB. XMMUYECKHUE CBOMCTBA AMHUHOKHUCIIOT KaK aM()OTEPHBIX OPTaHUYECKUX COCTUHECHHM:
B3aMMOJICHCTBHE CO MIET0YaMH, KUCIOTaMU U APYT C APYroM (peakius MOJMKOHICHCAIUN ).
[lenrtuHas cBsI3b U ONUNENTHABL. [IpMeHEeHnEe aMUHOKHCIIOT HA OCHOBE CBOMCTB.

b e 1 k u. [lonmyuenue 6eTKOB peakirei MONIUKOHACHCAIUY aMUHOKHUCIIOT. [lepBruyHas,
BTOPUYHASI M TPETUYHAS CTPYKTYPHI OEITKOB. XUMUUYECKHE CBOMCTBA OEITKOB: TOPEHUE, JICHATYpAIIHS,
TUAPOIIN3 U I[BETHBIE peakiuu. bruoxumuueckue GyHKIIUN OEIKOB.

['eneTndeckas CBA3b MEXKIY KJIaCCaMH OPTaHUUECKUX COSIMHEHUH.

HyxnennoBblie kucnoThl. CHHTE3 HYKJIEUHOBBIX KUCIOT B KJIETKE U3 HYKI€OoTH10B. OOIImii
1aH ctpoeHus Hykineoruna. CpasHenue crpoenus u pynkuuit PHK u JIHK. Ponp HykiienHOBBIX
KHUCTIOT B XpaHEHUH | Tiepeiade HacaeAcTBeHHOM nHopmarin. [ToHsaTHE 0 OMOTEXHOIOTHH U
T€HHOW WH)KEHEPUH.

Tema 6: Xumusi ¥ :Ku3Hb. BHOIOrMYecKn akTHBHbBIE BemecTBa (2u)

XuMusa u 3700po0Bbe. CocTapnsomNe 310POBbSI.

®epMeHTBHL. DepMEHTH KaK OMOJIOTHUECKUE KaTATN3aTOPhl OSIIKOBOM MPUPOIHI.
Ocobennoctu GyHKIIMOHUPOBaHUS (epMeHTOB. Posib pepMEHTOB B )KU3HEIEATEIHHOCTH JKUBBIX
OparHU3MOB U HAPOJHOM XO35IMCTBE.

B uTawmuH bl [lonstue o Butamunax. Hapymenus,, CBA3aHHbIE C BATAMUHAMU:
ABUTaMUHO3bI, THIIOBUTAMUHO3bI M TUIIEPBUTAMUHO3bl. BuTamuu C Kak MpeacTaBUTENb
BOJIOPACTBOPUMBIX BUTAMUHOB ¥ BUTAMUH A KaK MPEICTaBUTEINb KUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M 0 H bI. [IoHSITHE 0 TOPMOHAX KaK TYMOPAJIbHBIX PETYJISITOPAX KUIHEAEATEIbHOCTH
JKUBBIX OpraHu3MoB. HCYIUH U aipeHaTNH KaK MPeICTaBUTEIN TOPMOHOB. [IpodunakTrka
caxapHoro auadera.



JIek apcTBa. JIekapcTBeHHAss XUMUSL: OT HATPOXUMHUHU JJO XUMHOTEPANTUU. ACTHPHUH.
AHnTHOHOTHKY U AucOakTepros. Hapkoruueckue Bemectsa. Hapkomanus, 60psba ¢ Heil u
npodunaktuka. [IpobiemMsl, CBSI3aHHBIE C MPUMEHEHHEM JICKAPCTBEHHBIX MTPETIapaToB.

Xumus u nuuw a. Karopuinocme 6enxos, #upos, yeneeo0os.

Xumus 6 nogcedHnesHol dusHu. Ilpasuna bezonacuoii pabomul co cpedcmaamu
ObIMOBOL XUMUU.

Xumuueckue geugecmea Kax cmpoumenbHvle U nooeiounsle mamepuansl. Bewecmsa,
ucnonv3yemvie 8 NOIUSPAPUU, HCUBONUCHU, CKYIbNMYPE, ApXUMeEKmype.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIICH Cpe/Ibl U €ro MOCICACTBUSI.

bvimosas xumuueckas epamomunocme.

JemoncTpauuu. Pa3noxenue nepokcuaa Bog0poIa KaTaaa3zoi CIporo Msica U ChIporo KapToders.
Komneknusa CMC, coaepxamux 3H3uMbl. cnibiTanue cpeasl pactBopa CMC MHIUKATOPHOM
Oymaroii. Mimroctparmu ¢ gpoTorpadusiMu )KUBOTHBIX C Pa3IMYHBIMU (hOpMaMH aBUTAMHHO30B.
Konnekuusi BUTaMUHHBIX TpenaparoB. VcnbiTanue cpeibl pacTBOpa aCKOPOMHOBOM KHCIOTHI
WH/INKAaTOpHON Oymaroi. McrpiTaHue anTevyHoro mpernapara HHCyJIuHa Ha Oe1ok. JlomanHsis,
nabopaTopHas U aBTOMOOMIIbHAS anTeuKa.

Tema 6: HckyccTBeHHbIE U CHHTETHUECKHE OpraHuveckue coenmHenus (lu)
NckyccTBeHHBIE TOJTHUM e p bl. [lolyueHne HCKYCCTBEHHBIX [TOJINMEPOB, KaK
IPOAYKTOB XMMUYECKOH MOAM(DUKALIMN TPUPOJAHOTO MOJTUMEPHOTO ChIpbsl. MICKycCTBEHHbBIE BOJIOKHA

(amieraTHBIN IIEJIK, BUCKO3a), X CBOICTBA U IPUMEHEHUE.
CuHTeTHnyecKkue nMoiauMep bl [logydeHne CHHTETHUECKUX OJIMMEPOB PEAKLUAMU
NOJIMMEpU3ALMH U NoJIMKoHAeHcauuu. CTpyKTypa MOJIMMEPOB

JIMHEWHAsA, pa3BETBIICHHAs U IPOCTPaHCTBEHHAas. [IpeacTaBuTeny CHHTETUYECKUX IIACTMACC:
MOJIMATUIIEH HU3KOTO ¥ BBICOKOT'O JIaBJICHUS, OJMIIPONMIIEH U MTOJIMBUHUIXJIOpU. CUHTETHYECKUE
BOJIOKHA!
JlaBcaH, HUTPOH U KalpOH.

JemoncTpanuu. Kosuteknus 1miacTMace M U31enui u3 Hux. Koyuiekiym HCKyCCTBEHHBIX U
CUHTETUYECKH BOJIOKOH U M3ZEIINN U3 HUX. Pacrio3HaBaHuEe BOJIOKOH 10 OTHOLIEHUIO K HATPEBAHUIO
Y XMMUYECKUM PEAKTHBAM.

COJAEP/KAHUE KYPCA 11 KJIACCA
Tema 1
Ilepuoauuecknii 3aK0H U cTpoeHne aroma (34)
OcnosHble ceedeHuss 0 cmpoenuu amoma. SIIpo: IPOTOHBI U HEUTPOHBL. M30TONBI. DIEKTPOHBHI.
DeKTpoHHass 0007109Ka. DHEPreTUUeCKuil ypoBeHb. OCOOCHHOCTH CTPOCHHUSI SJIEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 NepruoI0B Nepuoandeckoit cuctems! /. . Menneneena
(mepexoaHbIx 31eMeHTOB). [loHsATHE 00 OpOUTANAX. S- M p-OpOUTAIH. DIIEKTPOHHbIE KOH(PUTyparun
aTOMOB XMMHUECKUX JIEMEHTOB.
Ilepuoouuecxuii 3axkon /[. M. Menoeneesa 6 ceeme yuenus o cmpoenuu amoma. Otkpoitue J. U.
MenzeneeBbIM IEPUOINIECKOTO 3aKOHA.
[Tepnonnueckas cuctema xumuieckux 3meMenToB [[. 1. Menneneesa - rpadguieckoe oToOpakeHne
NEPUOANYECKOr0 3aKkoHa. DU3nUecKkuil CMBICI OPSAKOBOIO HOMEPA AJIEMEHTA, HOMEpPA IepHoja U
HOMepa rpymibl. BaneHTHbIe 251eKTpoHbI. [[pUYiHBI H3MEHEHUS CBOMCTB JIEMEHTOB B IIEpUOJIaX U
rpynnax (TJTaBHBIX MOJATPYIINAX).
[Tonoxenne BOAOPOIA B NEPUOJUIECKON CUCTEME.
3HaueHUe NEepUOINYECKOro 3aKOHa U NEPUOANYECKON CUCTEMbBI XUMUYECKUX 31eMeHToB /1. .
MenneneeBa i1 pa3BUTHS HAYKU U TIOHUMAHUSI XUMUYECKON KAPTUHBI MUPA.
JemoncTpanuu. Paznuyunsie popMbl IeproANYECKON CUCTEMBI XUMUYECKUX reMeHToB /1. Y. Men-
JierneeBa.



Tema 2

Crpoenne BemecTna (7 1)

Honnas xumuueckas céazv. Karnonsl n annonsl. Knaccudukanus nonos. oHHbIE KpHCTaITHYECKUE
pemierku. CBOMCTBA BEHIECTB C 3TUM TUIIOM KPUCTAUIMYECKUX PELIETOK.

Kosanenmnas xumuueckas cesi3v. DNeKTpoOTpULIATENBHOCTD. [l0spHas 1 HENOsIpHAs KOBAJIECHTHbBIE
cBs3u. unons. [ToasipHOCTD CBSI3U U MOISIPHOCTH MOJIEKYJIbl. OOMEHHBIN U JOHOPHO-AKLIETITOPHBIH
MEXaHHU3MbI 00pa30BaHUS KOBAICHTHOU CBsI3U. MOJICKYJISIPHBIC H aTOMHBIC KPUCTAJUTHYECKIE
pemietku. CBOMCTBA BEMIECTB C 3TUMH THUIIAMHU KPUCTAIUIMYECKUX PELIETOK.

Memannuueckasn xumuyeckasn céa3b. OCOOEHHOCTH CTPOCHHUS aTOMOB METAJUIOB. MeTayuinueckas
XUMHUYECKAsl CBSI3b U METAJUIMYECKAsl KpUCTAJUIMYECKas pemieTka. CBOKWCTBA BEIIECTB C 3TUM THUIIOM
CBSI3HU.

Booopoonas xumuueckas céa3b. MexxMoneKynsipHas U BHyTPUMOJIEKYJIAIpHask BOIOPOHAs CBSI3b.
3HaueHUe BOJOPOIHON CBSI3U JJII OPTraHU3AIUU CTPYKTYP OUOMIOIMMEPOB.

Ilonumepwr. 1lnacTtMacchbl: TEPMOILIACTBI M PEAKTOILIACTBI, UX IPEICTABUTENIN U IPUMEHEHUE.
BosnokHna: npupoaHbie (pacTUTEIbHBIE U )KUBOTHBIC) U XUMUYECKHE (MCKYCCTBEHHBIC U
CUHTETHYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHE.

l'azoobpasnoe cocmosinue éewyecmea. Tpu arperaTHeIX cOCTOSIHUS BOJbl. OCOOEHHOCTU CTPOECHUS
ra3oB. MossipHbIif 00beM Ta3000pa3HbBIX BEIIECTB.

[Tpumepsrl ra3000pa3HbIX MPUPOJHBIX CMECEN: BO3YX, IPUPOAHBIN Ta3. 3arps3HeHue arMocgepbl
(KUCTIOTHBIC JOXKIU, TAPHUKOBBIN 3 deKT) u 6oppda ¢ HUM.

[TpencraBuTenn ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO, YIIIEKUCIbIN ra3, aMMuakx, 3TuieH. Mx
MoJIyueHue, cCoOOMpaHue 1 pacrio3HaBaHUeE.

JKuokoe cocmosanue sewgecmsa. Bona. [lorpebnenre Boabl B ObITY M Ha IPOU3BOJCTBE. JKeCTKOCTh
BOJIBI M CTIOCOOBI €€ YCTPaHEeHHS.

MuHnepasbHbI€ BOJIbI, X UCIIOJIb30BAHNE B CTOJIOBBIX M JICUCOHBIX IENISX.

Kunkue KpucTamibl U UX TPUMEHEHUE.

Teepooe cocmosinue sewyecmea. AMop¢HbIe TBEpbIE BEIIECTBA B IPUPOJIE U B )KU3HU YEIOBEKA, UX
3HauYeHHE U puMeHeHne. Kpucramimueckoe cTpoeHue BEUIECTBA.

Jlucnepcnuvle cucmemsi. [lonatue o qucnepcHbIx cuctemax. JlucnepcHas ¢dasa u qucrepcuoHHas
cpena. Kmaccuduxarius 1ucnepcHbIX CUCTEM B 3aBUCUMOCTHU OT arperaTHOr0 COCTOSTHUS TUCTIEPCHON
Cpenbl ¥ TUCTIEPCUOHHOM (ha3bl.

['pyboaucnepcHbIE CUCTEMBI: OMYIbCHH, CYCIIEH3UH, a9PO30JIH.

ToHKOIUCTIEPCHBIE CUCTEMBI: T'€lIU U 30JIH.

Cocmag eewgecmea u cmeceti. Bemectsa MONEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB.

[TonsiTHE «I10JI» U €€ PAa3HOBUAHOCTH: MaccoBasi (JI0JIsI JIEMEHTOB B COSTUHEHUH, J10JISI KOMITIOHEHTa
B CMECH — JI0JIsl IPUMECEH, 0I5l pACTBOPEHHOTO BEILIECTBA B pacTBOpE) U 00beMHas. Jlois BeIxo1a
MPOJIYKTa PeaklU OT TEOPETUYECKHA BO3ZMOKHOTO.

HemoncTpanmu. Moaenbs KpUCTALTHYECKON PelIeTKy Xjtopua HaTpusi. OO0pas3isl MUHEPAJIOB C
MOHHOM KPUCTAINTMYECKON PEIIeTKOM: KaablUTa, rajJuTa. Moeian KpUCTaUNIMYECKUX PEIIETOK
«Cyxoro Jbaa» (W iojaa), anmasa, rpaduta (vwm kBapia). Moaens monekynsl JJIHK. O6pazis
wtactMacc (peronodopmanpaeruaHbe, TOJNYPETaH, TOTUITHIICH, TTOJIUIPOIIHIIEH,
MOJIMBUHWJIXJIOPUA) U u3Aenus u3 Hux. OOGpasiibl BOJIOKOH (IIEPCTh, MIENK, alleTaTHOE BOJIOKHO,
KaIlpoH, JIaBCaH, HEMIOH) U u3nenus u3 Hux. OOpa3ibl HeOpraHMIEeCKUX MOJUMEPOB (cepa
rlacTUYecKas, KBaplil, OKCUJ] aIFOMUHUS, IPUPOIHBIE ATFOMOCUIIUKATHI). MOJIesIb MOJIIPHOTO
o0wvema razoB. Tpu arperatHbeix cocTOsSTHUS BOIbI. OOpa3Ibl HAKUIIK B YaHUKE U TPyOax
[EHTPAITBHOTO OTOTUICHHSI. JKECTKOCTh BOJIBI M CIIOCOOBI €e yeTpaneHus. [IpruOopsl Ha KUAKAX
kpuctaiax. OOpasipl pa3IHuHbIX JUCIIEPCHBIX CHCTEM: 3MYJIbCHH, CyCIIEH3Uil, adp030J1ei, resei u
3ogeid. Koarymnsimumsi.

Tema 3
DyiekTpoJMTHYECKasl Aucconuanus (64)



PacTBOpBI KaKk TOMOTE€HHBIE CUCTEMBI, COCTOSIIIIUE U3 YACTULl PACTBOPUTEIIS, PACTBOPEHHOTO
BEILECTBA U MIPOJYKTOB UX B3aUMOJEUCTBUSA. THUIBI paCTBOPOB. DIEKTPOIUTHI U HEANEKTPOJIUTHI.

Conu B cBere TO/l. 'muponus comneit.

Tema 4. Xumnueckue peakinuu. Bemecrtsa. (4 yaca)

Knaccudukanus XuMU4ecKiX peakifii B HEOPraHUYECKON U OPraHUYECKON XUMHUH.

CKOpOCTh peaKkIfu, €€ 3aBUCUMOCTD OT Pa3JIMYHbIX (PAKTOPOB. 3aKOH AEHCTBYIOMIMX Macc. DHEPTus
aktuBauuu. Katanus u katanuzaropsl. OOpaTuMocCTh peakiuii. Xumudeckoe paBHoBecue. CMmelieHne
paBHOBecHs 1o AeiicTBreM pa3nuuHbix GakTopos. [Ipunuun Jle [arense. [IpouzBoacTBo cepHoit

KHCJIOTHI KOHTAKTHBIM CIIOCOOOM.

OnexTponuTrdeckas auccouuanys. CUIbHbIE U C1a0ble 3JeKTPOIUThl. KncioTHO-0CHOBHBIE
B3anMo/IeiicTBUs B pacTBopax. Cpena BOAHBIX pacTBOPOB: KUCIasi, HEHTpasbHasi, meno4yHas. MlonHoe
nmpousBesieHue Boabl. Bogoponueiit mokasarens (pH) pactBopa.

['maponu3 opraHMYeCKUX U HEOPTaHMUECKUX COSAMHEHHH.

JlemoHCcTpanuu. 3aBHCUMOCTh CKOPOCTH PEAKLIUHU OT KOHIICHTPALUH U TeMIlepaTypsl. Pasnoxenue
HEepOKCHJIa BOAOPOa B MPUCYTCTBUH KaTanu3aTtopa. Omnpe/eneHue cpeabl pacTBopa ¢ MOMOIIBIO

YHHUBEPCAJIBHOTO MHAMKATOpA.

Jlaboparopusie onbIThl. [IpoBeaeHme peakiuii HOHHOTO 0OMeHa JIJIsl XapaKTePUCTHKU CBOWCTB

3JIEKTPOJIUTOB.

[TpakTuyeckas pabota. BiausHue paznuysbix (akTOpOB HA CKOPOCTh XUMUUECKOW PEaKLIUH.
PacuetHble 3agaun. Beraucienne Macchbl (KOJMUYeCTBa BellleCTBa, 00beMa) NPOJYyKTa PEaKiiy, €CIIH
U3BECTHA Macca UCXOJHOI0 BELECTBA, COAEPIKAILEr0 ONPECICHHYIO OO IPUMECEH.

TEMATHYECKOE INTAHUPOBAHME 10 kiacc

OcHoBHOE COJACPpIKaHUC 110 TCMaM

XapakTepHUCTUKAa OCHOBHBIX BUJIOB
JIeSITEIbHOCTH YY€HHKa (Ha YPOBHE y4eOHBIX
JIEHCTBHIN)

1. Metonpl HayuHoro no3Hanus (1 q).
Habmtoienue, npeanonoxeHne, THIoTe3a.
ITouck 3akoHOMepHOCTEN. HayuHbIi
SKCIIepUMEHT. BbIBOSI.

HCHOJ’IBSOB&TL OCHOBHBIC I/IHTGJ'IJ'IGKTyaJ'II)HI)Ie
oneparuu (popMyIHpoBaTh TUIIOTE3Y,
MIPOBOJIUTH aHAJIU3 U CUHTE3, 0000IIeH e,
BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3N),
IIPOBOAMTD SKCIIEPUMEHT U (PUKCUPOBATh €T0
pe3yNbTaThl C TOMOIIIBIO POJHOTO S3bIKA U
A3bIKA XUMHUU.

2. Teopus CTpOEHMSI OPraHUYECKUX
coenuHenuil (5 u). [Ipeamer oprannueckoi
xumuH. CTaHOBJIEHHE OpPraHUYeCKONH XUMHUN
Kak Hayku. Butanusm u ero kpax. OCHOBHbIE
MI0JIO’KEHUSI TEOPUU CTpOoeHUs A. M.
byrtnepoBa. BaneHTHOCTb. DIEMEHTHI ¢
MIOCTOSIHHOW U IEPEMEHHON BaJIEHTHOCTBIO.
CrtpykTypHbIe GOPMYIIBI HEOPTaHUYECKUX U
opraHuueckux Bemects. M3omepus. [lonstue
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIAX
OpPraHMYECKUX BEILECTB.

JemoncTpanuu. Komuiekuust npupoaHbIX,
VCKYCCTBEHHBIX U CUHTETHUECKHUX
OpPraHUYECKUX COCIUHECHHUN, MAaTECPUAJIOB U
u3zienui u3 Hux. OnpeneneHye 3J1€MEHTHOTO
COCTaBa OPraHUYECKUX COCIUHCHHMN.
[TnaBnenue, 0OyraMBaHue U TOPEHUE
OpPraHMYECKHX BELIECTB (Ha MpUMeEpe

Paznuuate npeameTsl OpraHuyecKon u
HCOpFaHI/IquKOfI XUMHHU, MUHCPAJIbHBIC 1
oprannueckue BemiectBa. Knaccudunuposars
OpraHU4YCCKUC BECIICCTBA 110 UX
MIPOUCXOKICHHUIO HA IPUPOIHBIE,
HCKYCCTBCHHBIC U CUHTCTUYCCKHUC. HpOBO}II/ITB
1 HaOmoaTh SKciepuMeHT. OOBICHSITH
MMPUYUHBI MHOFOO6paSI/I$I OpTraHUYCCKUX
BEIIECTB U OCOOEHHOCTH CTPOCHHS aTOMa
yraepoaa. Pa3nuyars noHsATHE «BaJIEHTHOCTHY
U «CTETEeHb OKUCIEHUS», ONIEPUPOBATH UMH.
OTpakaTh COCTaB U CTPOCHHUE OPTAHHMYECKUX
COEIMHEHUH C MOMOUIBIO CTPYKTYPHBIX
dbopMyI U MOJENUPOBATH UX MOJIEKYJIBI.
Ha3sniBats HU3YYCHHBIC IMOJIOKCHUS TCOPUHN
xumudeckoro crpoenust A.M. bytieposa.




caxapo3sbl)

3. YrieBoabl ¥ UX MPUPOJHBIE HCTOYHUKH (8
y). [Ipupoasble ra3, ero cocTaB U HalpaBJICHUS
UCII0JIb30BaHUs B KAUECTBE TOIUINBA U
XMMHUYECKOT'O ChIpbs. 3HaYEHUE IPUPOIHOTO
ra3a ¥ MHbIX [IPEAEIbHBIX YIIIEBOAOPOIOB B
Ka4yecTBE TOIUINBA U XUMHUYECKOTO ChIPbSL.
MeraH u Ipyrue ajakaHbl KaKk COCTaBHas 4acThb
IPUPOJHOrO ra3za. DTUJIEH KaK IIPEeICTaBUTEINb
ankeHoB. [lonyyeHue 3TuieHa B
IPOMBIIIJICHHOCTH U J1JaOOpaTOPHH.
KauecTBeHHBIE peaKIi Ha HENPEAEIbHbIE
COEIMHEHUs: o0eclBeYMBaHNE OPOMHON BOJIbI
U pacTBOpa nepMmanranara kanus. [lomyuenue
STHJIEHA JeruapaTanueil 3TaHona u
neruapupoBaHuem staHa. Kayuyk u ero
cBolicTBa. Bynkanusanus kayuyka. Pe3una.
CuHTETHYECKUH KaydyK.
BeicokoTeMnepaTypHoe miams aleTHiIeHa Kak
OJlHAa U3 00JacTel ero MPUMEHEHHS.
[Tony4yenue aneruneHa NUPOIU30M MeTaHa U
KapOuIHBIM criocoboM. OTKpeITHE OeH307a,
€ro CBOICTBa U MepBbIe 00JIACTH IPUMEHEHHS.
VYcTaHOBIIEHHNE XUMUYECKOTO CTPOCHHUS
6enzona. ®opmyna Kekyne. Hedts, €€ coctas,
(u3nyecKkue CBOWCTBA U MPOUCXOXKICHUE.
DKOoJIOrnyecKkue nociaeICTBHS pa3iuBa HeQTu
u ciocoObl 00pbObI ¢ HUMH. Kitaccuukanms
YIIEBOIOPOAOB IO CTPOCHUIO YTIIEPOAHOIO
CKEJIeTa U HAJIMYUIO KPaTHBIX CBSI3EH.
B3anmocBA3p MEXIY COCTABOM, CTPOCHUEM U
CBOMCTBaMH YTJIEBOJOPOJIOB.

XapakTeprus3oBaTh COCTAB U OCHOBHBIE
HAIpPaBIICHUS UCIIOJIB30BaHUS U epepaboTKI
IIPUPOJHOTO Ta3a. Y CTaHABIMBATh
3aBHCHUMOCTh MEXIy 00bEMaMu 100bIYH
pUpOAHOTO raza B P® u OromxeToM.
Onpenensats NPUHAJIEKHOCTD BEILIECTB K
Pa3IMYHBIM TUIAM (TIPEACIbHBIM U
HeMnpeeIbHbIM) U KJIacCaM YIJIEBOAOPOIOB.
HaspiBath uX M0 MEXIyHAPOIHOM
HOMEHKJIAType, XapaKTEPU30BaTh CTPOCHUE U
CBOMCTBA BAXKHEUILNX IIPEICTABUTEIICH,
HaAO0JI0/1aTh M OMUCHIBATH JE€MOHCTPALIMOHHBIN
HKCIIEPUMEHT C TIOMOIIIBIO POJIHOTO SI3bIKA U
A3bIKa XUMUU. PaznmuyaTh NOHIATHUS «A30MEpP» U
«romonor». Ha3piBaTh 110 MEXyHapOIHOM
HOMEHKJIaType aJKEeHbl. XapaKTepU30BaTh
CTPOEHUE, CBOKCTBA, CIIOCOOBI MTOTYICHUS U
obnactu npuMeHeHus dTuiena. Habmonars,
CaMOCTOSITENIbHO MPOBOJIUTH U OMUCHIBATH
XUMUYECKUN SKCIIEPUMEHT. Ha3bIBaTh 110
MEKIYHApOAHON HOMEHKIIAType AJIKUHBI.
XapakTtepu3oBaTh CTPOEHHUE, CBOMCTBA,
CI0CcOObI OJTyYEHUS U 00JIaCTH PUMEHEHUS
arierusieHa. PaznuuaTh 0cOOEHHOCTH peakiuit
MIPUCOEANHEHHNS Y alleTUJIeHA OT peaKuuit
MIPUCOETUHEHUS] STUIICHA.

XapakTepu3oBaTb 0COOEHHOCTU CTPOECHHS,
CBOMCTBA M 00JaCTH MPUMEHEHUs OeH301a.
XapakTepru3oBaTh COCTaB U OCHOBHBIE
HaIpaBIIEHUs UCTIOIB30BAHUS U MEpEepPadOTKU
He(Tu. [IpaBuia 3K0JI0rM4YECKH IPaMOTHOTO
MOBEJICHUS U 6€30IacHOr0 0OpaleHus ¢
He(TenpoAyKTaMu B OBITY U Ha POU3BOJCTBE.
Knaccudumuposats yrieBoJopoibl Mo
CTPOEHUIO YIJIEPOIHOTO CKEJIETa U HATMIHIO
KpaTHBIX CBSI3€il. Y CTaHABIMBATH B3aUMOCBSI3b
MEXJly COCTaBOM, CTPOEHUEM U CBOMCTBAMU
yraeBo10poAoB. ONUCHIBATH TEHETUYECKUE
CBSA3M MEXKIY KJIaCCaMH YTJIEBOJOPOOB.
[TpoBoauTh pedaekcuio TOCTHIKEHUN B
MO3HAHUM XUMUHU YTIEBOJOPOJIOB.

4. Kucnoponocoaepsxaiire opraHn4eckue
coenuHeHus (10 4). DTUIOBBIN CIUPT U €T0
cBoiicTBa. OKHCIIEHUE 3TaHOJIA
dbepmeHTaTUBHOE. XUMHUYECKHUE CBOMCTBA
JTaHOJIA: JeTUApaTalus, B3auMOAeCTBUE C
HaTpueM, ropenue. [lomydenne stanona.
MHuoroaroMHublie ciupThl. KauecTBeHHBIE
peakuuu Ha cnupThl. KaMEeHHBIN yroyib ¥ €ero
ucnosp3oBaHue. KokcoBaHne KaMEHHOT'O YIJISl.
CtpoeHune MOJICKYJIbl U (PU3UUECKHe CBOMCTBA

Ha3zpiBaTh 0 MEX1yHApOIHON HOMEHKIIATYpE
CIIUPTHL. XapaKkTepU30BaTh CTPOEHUE,
CBOWCTBA, CIIOCOOBI MOTyYEHHsI U 00JIaCTH
npuMeHenus. KnaccupuiupoBaTh CIUPTHI 1O
ux atoMHocTH. Habmogare, caMocTosITeIbHO
IIPOBOAMTH U OIHCHIBATH DKCIIEPUMEHT.
XapakTepu30BaTh IPOUCXOKACHUE U
OCHOBHBIC HaIIPaBJICHHS UCIIOJIb30BAHUA U
nepepadoTKu KaMeHHOro yris. Haxoauts
B3aMMOCBSA3b MEKIY U3Y4aEMbIM MaTEpUAIOM




denona. BzaumHoe BiusiHuE aTOMOB B
MOJIEKYJIaX OPraHUYECKUX BEILECTB Ha
npumepe ¢peHonaa. XUMUYECKUE CBOMCTBA
¢deHona, MoATBEep)KJAr0IINEe B3aUMHOE
BIIMSIHHE aTOMOB: KHCIIOTHbIE CBOWCTBA,
peaKuy TaJoreHUpOBaHUs, HUTPOBAHMSL.
[Tomydyenue dheHona U3 KAMEHHOYTOJILHOM
CMOJIBI M U3 TPOU3BOIHBIX OEH30J1a.
IIpon3BOACTBO U UCIOJIB30BAHUE
CTPOUTEJIBHBIX U OTJEJIOUHBIX MAaTEPHUAJIOB Ha
OCHOBE MOJMMEPOB U3
denonhopMaIbIETUAHBIX CMOJI U UX
aHajoroB. @opManbIeru, ero CTpOCHUE U
¢usnueckue cpoiicTBa. KapOOHOBBIE KUCIIOTHI
B IIPUPOJIE U B ObITY. XMMHUYECKHE CBONCTBA
KapOOHOBBIX KHCIIOT B CPAaBHEHHUHU CO
CBOMCTBAMHM COJISTHOM KUCIOTHI. YKCyCHast
KHCJIOTA KaK CcJ1a0bli 3JIEKTPOJIUT, HOHHbBIE
ypaBHEHUS peakuui ¢ € yuactueM. Peakiuu
srepuduxaryu. ['omonornyeckuit pssu
IpeJIebHBIX OJHOOCHOBHBIX KAPOOHOBBIX
KHCIIOT, U30MEpPHsi, HOMEHKIaTypa. 3yuenue
cocTasa )KUpOB. JKHUpbI paCTUTEIBHOTO U
MPUPOJHOTO IPOUCXOKICHHUS, PA3IUUUs B UX
cocrase. ['mapoaus3 )KUpoB U X OMBUICHHE.
Mpina. CUHTETHYECKHE MOIOIUE CPECTBA.
[Tonsite o cnoxHbIX dpupax. CloKHbIC
3(UPBI 0THOOCHOBHBIX KAPOOHOBBIX KUCIIOT U
OJIHOATOMHBIX CUPTOB. Peakiuun
srepuduranuu. CloxxHble 3PUpPbl B IPUPOJIE.
Kupsl kak ciokHble 3(DUPHI TIIULEPUHA U
BBICHIMX KapOOHOBBIX KHCJIOT.

CocraB yrieBoioB, UX HaXOXKIEHHE U POJb B
Ipupoie. 3HaYEHHE YIJIEBOIOB B TEXHUKE,
OwITY, mpousBoacTBe. Kimaccudukarus
YIJIEBOIOB: MOHO-, IU-, U TIOJIMCAXapUAbI.
CtpoeHure MOJIEKyIIbI TITFOKO3bI.
JIBOHCTBEHHOCTH (DYHKIIMM OPTaHUYECKOTO
BElIeCTBa Ha MPUMEpPE IITIOKO03bl. XUMHUECKHE
CBOICTBa IIFOKO3bI, JOKa3bIBAIOLIIE
JIBOMCTBEHHOCTh €¥ (PyHKLINU: THIPUPOBAHUE,
B3aMMOJEMCTBHE C THIAPOKCUIOM MEIU

1 Oynyiei nmpodeccnoHaATbHOM
JESITEIbHOCTBIO.

XapakTepru30BaTh 0COOCHHOCTH CTPOCHUS U
CBOIiCTBA (peHOJIa HA OCHOBE B3aUMHOT'O
BIIUSTHUSL aTOMOB B MOJIEKYJIE, a TAKXKe
CHOCOOBI MOTYYESHUS U 00JIaCTH IPUMEHEHUS
¢denomna.

XapakTepu30BaTh 0OCOOEHHOCTH CBOMCTB
dbopManbaeryuia u aneTanbIeruaa Ha OCHOBE
CTPOCHUS MOJIEKYJI, CHOCOOBI MOTYYSHHS U HX
00JacTi MPUMEHEHUS C TOMOIIBIO POAHOTO
A3bIKa U s13bIKa XuMuu. Habmoars,
OMKCHIBAThH U MPOBOJIUTH XUMUYECKUI
skcriepuMenT. CobioaaTh npasuia
HKOJIOTMYECKU TPaMOTHOTO U 06€3011acHOTrO
oOpallleHus: C TOPIOYUMHU U TOKCUYHBIMU
BElIECTBaMH B OBITY M OKpY>Kalollel cpejie.
XapakTepu30BaTh 0COOCHHOCTH CBOWCTB
KapOOHOBBIX KUCJIOT HA OCHOBE CTPOEHUS UX
MOJIEKYII, & TAKXK€E CIIOCOOBI MOTYYESHUS U
00JacTy MPUMEHEHUSI MYPABbUHON U
YKCYCHOM KHCJIOT C TIOMOIIBIO POJIHOTO SI3bIKA
u si3pika xumun. CoOJ01aTh IpaBuia
HKOJIOTMYECKU TPaMOTHOTO U 06€3011acHOTO
oOpallleHus: ¢ TOPIOYNMHU U TOKCUYHBIMU
BEIIECTBAMHU B OBITY U OKpYXarollei cpere.
XapakTepru3oBaTh 0COOEHHOCTH CBOMCTB
JKUPOB Ha OCHOBE CTPOECHHUSI UX MOJIEKYJI, a
TaK)Xe KJIacCU(PHUKAIUH KUPOB 10 UX COCTABY
Y TIPOMCXO0XKJIEHUIO U TIPOU3BOICTBO TBEPIBIX
KHUPOB HAa OCHOBE pacTUTEIbHBIX Maceln. Ha
OCHOBE PEAKIMH ITepUPHKALINN
XapaKTepu30BaTh COCTaB, CBOWCTBA U 001acTu
IPUMEHEHMS CIOXKHBIX 3¢(upos. Habmonats,
ONMCHIBATh U MPOBOJIUTH XUMUYECKUI
AKCIEPUMEHT. XapaKTepU30BaTh COCTAB
YIJIEBOJIOB M MX KJIAaCCU(PHUKAIUIO HA OCHOBE
CHOCOOHOCTH K TuApoan3y. OnucheiBaTh
CBOICTBa ITIOKO3bI SKaK BEIIECTBA C
JIBOMCTBEHHOM (yHKIMEH. Y CcTaHABINBATh
MEXIMPEIMETHBIE CBSI3U XMMHUH U OMOJIOTUU Ha
OCHOBE PACKPBITUSI OMOJIOTUYECKOM POJIH U
XAMHUYECKHX CBOMCTB.

5. Azorocozeprkaliye opranu4eckue
coenuHenus (7 4). [IpupogHbie KpacuUTeNnu Kak
IIPOU3BOJHBIE aHWINHA. OTKPBITHE U
CTPYKTypa aHWINHA. AMUHOTpYyIIA.
OcHoBHbIE CBOMCTBA aHWIMHA. bpomMupoBaHue
anwnuHa. [lomyuenue anunuHa.
AMuHHOKanpoHoBas kucnota. [lonnamuHele

BOJIOKHA, KaIIpOH. Peaxmus MOJIMKOHACHCAIIHUH.

[TonsiTue 06 amMmuax KapOOHOBBIX KUCIIOT.

XapakTepu30BaTh 0COOEHHOCTH CTPOCHHSI U
CBOMCTBA aHUJIMHA HA OCHOBE B3aHMHOIO
BIIMSIHMSI aTOMOB B MOJIEKYJI€, a TaK¥kKe
CIoCcOObI OTYyYeHUS U 00JIaCTH MPUMEHEHUS
aHwivHa. Habmrogarh v OMuChIBaTh
JIEMOHCTPALIMOHHBIN XUMUYECKUH
sKcrepuMeHT. ONUChIBaTh CBOWCTBA
AMUHOKHCIIOT, KaKk OM(YHKITMOHAIBHBIX
aM(OTEpHBIX COeTMHECHUN. Y CTAaHABIUBATh




[TonsiTrie 06 aMUHOKUCIOTaX. AMUHOKHUCIIOTBI
Kak OM(YHKIIMOHAIbHBIE aM(OTEPHBIE
coenuHeHus. Pu3nyeckre CBOMCTBa
amuHOKUCIOT. Knaccudukanus u
HOMEHKJIaTypa aMUHOKHCIIOT. benku nx
cTpoenue u cBoiicta, pynkun. JJHK n PHK
Kak OumnonuMepsl. OO1Ias cxema CTpOCHHUS
Hykjaeotua. CpaBHEHUE CTPOCHUS,
HaxOoX/eHue B kieTke U pynkuuid. [lonstue o
TEHETHYECKOM CBSI3U U TEHETUYECKOM psiJie Ha
pUMepe B3aUMOINEPEX00B MEXAY KiaccaMu
YIIIEBOIOPOAOB U KUCIOPOJ- U a30T-
conepskaunx coenunenuit. Kimaccuduxarnms
KHCIIOPOJI- 1 OPTaHUYECKHUX COCTUHEHUH 110
HATUYUIO QYHKIIMOHATIBHBIX TPYIIIL.
CocraBnenne ¢hopmMyn U Ha3BaHUH KHCIOPO-
U a30TCOAEPKAIINX OPTaHUYECKUX
COEIMHEHUH, NX TOMOJIOTOB U U30MEPOB.
CBoiicTBa peICTaBUTENICH BaXKHEUIIINX
KJIACCOB 3TUX COEIMHEHUH, UX TOJTy4YeHHE U
pUMEHEHUE. | eHeTHYecKast CBSI3b MEXKITY
pa3IMYHBIMH KJIacCaMU KUCIOPOI- U
a30TCOJIEPIKAIINX OPTAaHUYECKUX COSTUHEHHUN
U YTJIEBOJIOPOJIOB.

MEXITPEIMETHBIC CBSA3H XUMUHU B OMOJIOTHN Ha
OCHOBE PACKPHITHSI OMOJIOTHYECKOUN PO U
XHUMHUYECKHX CBOWCTB aMUHOKHCJIOT.
OnuceiBaTh CTPYKTYPHI U CBOMCTBA OEITKOB
KakK OMIOIMMEPOB. Y CTAaHABIIUBATh
MEKITPEIMETHBIC CBSA3H XUMUU M OUOJIOTHH.
OnwuchIBaTh CTPYKTYPY M COCTAB HYKJICHHOBBIX
KHCIIOT KaK IMOJMHKJICOTHIOB. Y CTAHABIIUBATh
MEXITPEIMETHBIC CBS3H XUMUU ¥ OUOJIOTHH.
KrnaccuduupoBats KUCIOPOI- U
a30TCOJIEPIKAIIUE OPTAaHUYECKHE COCHHCHUSI.
CocTtaBiaTh (hOpPMYIIBI U 1aBaTh HA3BAHUS
KHCJIOPO/I- ¥ a30TCOACPIKAIIMM OPTaHUICCKUM
coenuHeHUsIM. ONHUCHIBATH CBOWCTBA
NPEJCTaBUTEIICH BAKHEHIIINX KIIACCOB 3TUX
COCIMHEHUH, UX TIOJTYyYCHUE U TPUMECHECHUE C
MIOMOIIIBIO POJHOTO SI3bIKA U SI3bIKA XUMUH.
YcraHaBIHBaTh TEHETHUECKYIO CBSI3b MEKIY
Pa3IMYHBIMH KJIACCaMHU KUCIOPOI- U
a30TCOJIEPKAIIUX OPTraHUYCCKUX COCIUHCHHUN
U YTTIEBOJOPO/IOB.

6.XuMHs U )KU3Hb. BHOJIOrMyecky akTUBHBIE
BeniecTsa (2 u). [lonsitue o pepmenTax kak
OMOJIOTMYECKHUX KaTaau3aTopax OelIKOBOM
npupoibl. OCOOEHHOCTH CTPOEHUS U CBOWCTB
(cenekTUBHOCTB U 3()(PEKTUBHOCTS,
3aBUCHUMOCTB JEHCTBUA OT Temneparypsl U1 pH
cpezbl pacTBOpa) GepMEHTOB MO CPABHEHHIO C
HEOpPraHMYECKUMU KaTanu3aTopamu. 3HaueHue
(epMEHTOB JJI51 )KU3HEAEATEIbHOCTH )KUBbIX
opranu3moB. [Ipumenenne pepmMeHTOB B
IIPOMBINIIEHHOCTH. [[oHsATHE O BUTAaMUHAX.
Hopwmsbl noTpe6ieHnst BATAMUHOB U X
¢byukun. [TonsiTe 06 aBUTAaMUHO3AX,
TMIIOBUTAMHUHO3aX, TUIIEPBUTAMUHO3aX.
Knaccudukanmst sutamunoB. Buramua C kax
IIPEJICTaBUTEND BOJOPACTBOPUMBIX BUTAMHHOB
Y BUTAaMHUH A Kak NpPeJCTaBUTEIh
KUPOPACTBOPUMBIX BUTAMUHOB. [IoHsATHE O
FOPMOHAX KaK OMOJIOTUYECKH aKTUBHBIX
BELIECTBAX, BHIMOIHIIOMINX YHIOKPUHHYIO
PETyIALNIO )KU3HEIEATEIbHOCTH OPraHU3MOB.
Bakueiime cBolicTBa TOPMOHOB: BBICOKAsI
du3noIoTNYECcKasi akTUBHOCTb,
TUCTAHIIMOHHOE JeHCTBHE, OBICTPOE
paspyueHue B TKaHsaxX. OTaenbHble
IPEJICTaBUTENIN TOPMOHOB: MHCYJIMH U
aapeHanuH. [Ipodpunaktuka caxapHoro
nuabeta. [loHsATHE O CTEPONIHBIX TOPMOHAX HA

Ha ocHOBe MeXIIpeIMETHBIX CBS3EH ¢
OMoJIOrHel: ycTaHaBIMBaTh o01Iee, 0COOEHHOE
U eIMHUYHOE 11 (DEpPMEHTOB KaK
OMOJIOTMYECKHUX KaTaIn3aTopoB. PackpriBaTh
WX pOIIb B OpraHM3AIlNH KU3HU Ha 3emiie, a
TaK)ke B ITMIIIEBON U METUITHHCKOM
MPOMBIIIJIEHHOCTH. PackpbIBaTh
OHMOJIOTMYECKYIO POJIh BATAMHHOB U UX
3HAYEHUE JIJISl COXPaHEHUS 3J0POBBS YETIOBEKA.
PackpeiBaTh XUMHUYECKYIO TPUPOTY TOPMOHOB
U UX POJIb B OPTaHU3AIUU TYMOPATbHON
PEryIALNU AeSITebHOCTH OpraHu3Ma
YelioBeka. PackpeIBaTh poiib JIGKApCTB OT
bapmakoTepanuu 10 XUMUOTEPATTHH.
OcBauBaTh HOPMBI IKOJIOTHYECKOTO H
0e301macHOro 00paIeHus ¢ JeKapCTBEHHBIMU
npemapatamu. DopMUPOBaTH BHYTPEHHEE
yOeX)IeHHE 0 HEPUEMIIEMOCTH J1aXe
OJIHOKPATHOT'O TPHUMEHEHHUST HAPKOTHYECKUX
BEIIIECTB.




prUMepe TIOJIOBBIX TOPMOHOB. JlekapcTBeHHAs
XUMHUS: OT ATPOXUMHH U (hapMaKOTEPaITHH J10
XUMHOTEpaui. AHTUOMOTHKH U
nucOakTeprno3. HapkoTuueckue BemecTna.
Hapkomanus, 6opb0a ¢ Hel 1 mpodrtakTHKA.

7. VICKYCCTBEHHBIE U CHHTETHYECKHE
opranuyeckue coeauHeHus (1 9).
[Tonmmepu3aryst ¥ NOIMKOHACHCAIHS KaK
CHOCOOBI OTYYCHUSI CHHTETHYECKUX
BBICOKOMOJICKYJISIPHBIX COCTUHEHUH.
[Tony4yeHne NCKYCCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
XUMHYECKON MOJM(HUKAIUEH TPUPOTHBIX
noiaumepoB. CTpoeHHe NOJIMMEPOB: JTMHEHHOE,
NPOCTPaHCTBEHHOE, ceTyatoe. [loHsTHe 0
macTMaccax. TepMoruiacTuyHbIe U
TEPMOpEaKTUBHBIE MOIUMEpPbI. OT/IEIbHbIC
NPEJCTaBUTENIN CHHTETHYECKUX U
UCKYCCTBEHHBIX MOJUMEPOB:
(dbeHoI0POopMaTbICTHIHBIC CMOJTHI,
TOJMBEHUIXJIOPH/I, Te(IIOH, EILTYIOHI.
[ToHATHE O XMMHYECKUX BOJIOKHAX.
HarypasibHble, CHHTETUYECKUE U
HCKYCCTBEHHBIE BOIOKHA. Knaccudukanus u
OTJIeJIbHBIE TPEACTAaBUTENN XUMHUUECKUX
BOJIOKOH: alleTaTHOE (TpHUalleTaTHBIN MIETK) 1
BHCKO3HO€ BOJIOKHA, BUHWJIXJIOPHUIHBIE
(XJI0pHH), TOTUHUTPUIIbHBIE (HUTPOH),
noJMaMuIHbIe (KarpoH, HalJIoH),
nosausGupHbIE (JaBCcaH).

XapakTepru3oBaTh PEAKLUHUH MOJIUMEPU3ALNU U
MOJIMKOHCHCALIUY KaK CIIOCOOBI MOJIy4eHUs
CHUHTETUYECKUX BBICOKOMOJIEKYIISIPHBIX
coenuHeHU. ONUCHIBaTh OTAEIBHBIX
IIPEACTABUTENEH INIACTMACC U BOJIOKOH, MX
CTpOEHHE U KJIACCU(PUKALINIO C TOMOIIBIO
POAHOTO SA3bIKA U SI3bIKA XUMUHU.

TEMATHYECKOE INTAHUPOBAHME 11 knacc

OcHoBHOE COJACPpIKaHUC 110 TCMaM

XapakTepHUCTUKa OCHOBHBIX BUJIOB
JIeSITEIbHOCTH YY€HHKa (Ha YPOBHE y4eOHBIX
JIEUCTBHI)

1. TTeprioanuecKuii 3aKOH U CTpoeHKE aToma (3
4.). [lepponndeckas cucreMa XUMHYECKUX
AJIEMEHTOB KakK rpaduuecKoe 0TOOpaKeHHE
ITepuoanueckoro 3akoHa. CTpyKTypa
NepUOANYECKON TaOIUIIBI KOPOTKOTO
BapuanTa. [lepuoapl (OonbIINe U Majbie) U
rpyninsl (TJaBHbIE U TOOOYHBIE).
ITpornoctuyeckas cuia U 3Ha4EHHE
ITepuoanueckoro 3akoHa u [leprnoanueckoi
cuctembl. 3HaueHue [leproauueckoro 3akoHa
u [lepnonnuecko cucTeMbl XUMUYECKUX
anemenToB Jl. . MenzeneeBa st pa3BUTHS
HayK{ U TOHUMAaHUs XUMUYECKON KapTUHBI
Mupa. ATom — cioxHas yactuua. Mcropus
OTKPBITHSI JIEMEHTAPHBIX YaCTHUI] M CTPOEHUS

Omnpenenenne BUIOB KiIaCCU(PUKAIINHN:
€CTECTBEHHOW U UCKYCCTBEHHOM. BhINIOIHEHNE
MPSAMOTro AEAYKTUBHOTO JOKA3aTeIbCTBA.
Co3manue Mojeneii ¢ BBIACICHUEM
CYIIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA U MX
MPEACTABICHUEM B IPOCTPAHCTBEHHO-
rpauIecKoi WM 3HAaKOBO-CUMBOJIMYECKOM
dopme. [IpornozupoBath CBONCTBA
XUMHYECKHX 3JIEMEHTOB M UX COCAUHECHUN Ha
ocHoBe [lepronnueckont cucremsl /1. 1.
MenneneeBa. KoncTpyupoBanue
MEePUOANYECKON TaOIHUIIBI XMMHYECKUX
AJIEMEHTOB C UCIOJIb30BAaHUEM KapTOUEK.
[IpencraBisaTh CI10KHOE CTPOCHUE aTOMA,
COCTOSIIETO U3 A/Ipa U AJIEKTPOHHOU




aroMa. Aapo aroMa: NpOTOHBI U HEUTPOHBI.
N3oTonsl. M30T0ns! Bogopoaa. DIeKTPOHBI,
KOPIYCKYJIIPHO-BOJIHOBOW JyaJIu3M.
CtpoeHue IEKTPOHHON 00OJIOUKH.
DJIEKTPOHHBIN ypOBEHb. BajieHTHBIE
anekTpoHbl. OpOuTanu: S- u p-.
Pacnipenenenue 31€KTpOHOB 1O
SHEPreTUUCCKUM YPOBHSIM M OpOHUTAIsIM. d-
DneMeHTHI. DNeKTpOHHasi KOHPUrypanus
aroma. XUMUYECKUH d1eMeHT. Tpu
dbopmynupoBku Ilepuonnueckoro 3akona: /1.
N. MenpeneeBa, COBpeMEHHAs U IPUYUHHO-
CJIE/ICTBEHHAs, CBA3BIBAIOLLAS [IEPUOIUYHBIE
W3MEHEHUS CBOMCTB AJIEMEHTOB C
MEPUOIUYHOCTHIO B U3MEHEHNUN BHEIIHUX
AJIIEKTPOHHBIX CTPYKTYP UX aTOMOB.
®u3nUecKuil CMBICI NOPSIKOBOTO HOMEpa
3JIEMEHTa, HOMEpPa NepUojia U HoMepa IPYIIIIbI.
[TeproaMYHOCTD U3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB, 00pa30BaHHBIX MU
MIPOCTHIX U CIIOKHBIX BEIIECTB B IEPHOJIAX U
rpymnmnax. JJeKTPOHHbIE CEMENCTBA.
OCOOCHHOCTH CTPOCHUS aTOMOB d-3JIEMEHTOB.
CewmeiicTBo f-aemMeHTOB.

00070uku. HaxoauTs B3aMMOCBSI3U MEKTY
IIOJIOKEHUEM drieMeHTa B [lepuonnueckon
cucreme /1. 1. MenaeneeBa u CTpOCHUEM €TI0
atoMa. COCTaBIIATh AJIEKTPOHHBIE U
ANEKTPOHHO-Tpaduueckue GopMysIbl aTOMOB S-
, p- u d-a3emenToB. [IpecTaBiars pa3BuTHE
Hay4HBIX TEOPUH IO CIIHPATIN HA OCHOBE TPEX
dbopmynupoBok [leproaudeckoro 3akoHa.
OnuchIBaTh CTPOCHHUE aTOMa U CBOMCTBA
XAMHYECKHX DJICMEHTOB U X COCIMHCHUN Ha
ocHoge [lepronnueckoit cucremsr /1. U.
MengeneeBa. OTHOCHTb XUMHUYSCKHUE
AJIEMEHTBI K TOMY WJIM HHOMY 3JICKTPOHHOMY
cemeicTBy. PackpriBaTh 0COOEHHOCTH
cTpoenus atoMoB d-351eMeHTOB U f-371eMenTOB.

2. Crpoenue BemiectBa (7 4.). KoBanentHas
XUMHUYECKasl CBsI3b. biaropoinble rasspl,
MpPUYMHA UX CYIIECTBOBAHUS B aTOMapHOM
cocrosiHuu. KoBaneHTHast cBsI3b KaK CBS3b,
BO3HUKAIOIIAs 32 CYET 00pa3oBaHus OOIIIX
AJIEKTPOHHBIX Map MyTEM MEPEKPHIBAHUS
AIIEKTPOHHBIX opOuTaneid. KpatHocTh
KOBaJIGHTHOM cBs3U. OOMEHHBIN U IOHOPHO-
AKIIETITOPHBIA MEXaHU3M 00pa30BaHUS
KOBAJIEHTHOM CBSI3H.
DnekTpooTpuniatenbHOCcTh. Kitaccupukamms
KOBAQJIEHTHBIX CBSI3€H 1O
ANEKTPOOTPUIATENbHOCTH. umonu. 3akoH
MOCTOSIHCTBA COCTaBa /1JIsl BEILIECTB
MOJIEKYJISIpPHOTO cTpoeHus. oHbI 1 ux
KJIacCU(UKAIUS: TIO 3apsTy, IO COCTABY.
Cxema 00pa3oBaHUsI HOHHOM CBSI3H.
®opmynbHas eguHUA. OTHOCUTENIBHOCTh
KJ1accu(uKanms XAMUYECKUX CBsI3el Ha
WOHHBIE ¥ KOBaJICHTHBIE MOJspHbIe. OO0II1e
¢duznyecKkue cBOMCTBa METAIJIOB!
IIEKTPONPOBOIHOCTb, TPOYHOCTH,
TEIUIONPOBOAHOCTh, METAJUIMYECKUH OJIECK,
MJIACTUYHOCTh. ATperaTHble COCTOSTHUS
BEIIIECTBA HA MPpUMEPE BOABIL. 3aKOH ABOTraapo.
ITepexo/bl BeleCcTBA U3 OJTHOTO arperaTHOro
COCTOsIHMA B Apyroe. BannepBaanbcoBo
B3auMoecTBre. MexXMOeKysipHas

OOBACHATH HHEPTHBIE CBOMCTBA OGJIArOPOIHBIX
CBsA3€ 0COOEHHOCTAMHU CTPOEHUS UX aTOMA.
XapakTepHu30BaTh KOBAJEHTHYIO CBA3b KaK
CBSI3b, BOHHKAIOIIAsl 3a CYET 00pa3oBaHuUs
OOIIMX 3JEKTPOHHBIX Map MyTEM
MePEKPbIBAHUS DJIEKTPOHHBIX OpOUTAIIEH.
KnaccugunupoBarh KoBaJIeHTHbIE CBS3H I10
Pa3HBIM OCHOBAHUSM. Y CTAaHABIMBATH
3aBHCHUMOCTb MEKy TUIIOM XUMUYECKON
CBSI3U, TUIIOM KPUCTAJNIMYECKON PEIIETKU U
($U3MUEeCKUMU CBONCTBAMHU BEILECTB.
XapakTepHu30BaTh HOHHYIO CBA3b KaK CBA3b,
BO3HUKAIOIIYIO IIyTEM OTAA4YM WIH IpUEMa
anekTpoHoB. KnaccuuimpoBars HOHBI 1O
Pa3HBIM OCHOBAHUSIM. Y CTAaHABIMBATH
3aBHCHUMOCTb MEXKY TUIIOM XUMUYECKON
CBSI3U, TUIIOM KPUCTAJNIMYECKON PEIIETKH U
(U3MYeCKUMHU CBOMCTBAMU BEILIECTB.
XapakTepru3upoBaTh METAIINYECKYIO CBSI3b
KaK CBSI3b MEXJly aTOM-MOHAaMHU B METAJUIaX U
CIIJIaBax MOCPECTBOM 0000IIECTBIEHHBIX
BAJICHTHBIX JIEKTPOHOB. OOBSACHATH €UHYIO
MIPUPOY XUMHUYECKHUX CBSI3€H. Y CTAaHABIIMBATH
3aBHCHUMOCTb MEXKY TUIIOM XUMUYECKON
CBSA3M, TUIIOM KPHUCTAJUINYECKON PEILETKU U
(U3NYECKUMHU CBOMCTBAMHU BEILECTB.
XapakTepru30oBaTh OCOOEHHOCTH arperaTHoOro
COCTOSIHMS BELIECTB HA OCHOBE MOJIEKYJISIPHO-




BOJIOPOJIHAs CBsI3b. MexaHu3M e€ 00pa3oBaHus
Ha npuMepe BoJbl U cnupToB. CBoiicTBa
BEUIECTB C 9TUM THUIIOM CBSI3H. AHOMAJIbHBIC
CBOICTBa BOJIbI, 00YCIIOBJIIEHHbIE
MEXXMOJIEKYJIIPHOU BOAOPOJHOU CBA3BIO.
BrytpuMonexyisipHas Bo1opoaHas cBs3b. Eé
3HAYEHUE B OPraHU3alUU CTPYKTYpPBI
YKU3HEHHO BaJKHBIX OPraHMUYECKUX BEILECTB.
[TonsiTHE O KPUCTAUINYECKUX PEIIETKAX.
THUIIBI KPUCTAININYECKUX PEIIETOK: NOHHAS,
MOJIEKYJISIpHAs, aTOMHasi, METAJUIMYECKas.
XapakTepHble PU3NIECKUE CBOWCTBA BEIECTB,
00yCJIOBJIEHHbIE TUIIOM KPUCTAIIMUECKON
pemérku. [IporHo3upoBaHre CBOMCTB BEILIECTB
10 TUITy KPUCTAJLINYECKON PEILETKH U
oOparHas 3a1a4a. AJUIOTpOnus,
00yCJI0BJIEHHAs! TUIIOM KPUCTAJUINYECKON
pemieTk. XapakTepHbIE BUJIbI
KPUCTAIIMYECKHUX PELIETOK METaJJIOB.
AMopdHbIe BEeIECTBa, UX OTIUYUTEIbHbIE
CBOMCTBA. YHCTHIE BELIECTBA U CMECH.
Otauune cMeceil OT XUMUYECKUX COCIMHEHHM.
['oMOreHHbI€ U T€TEPOreHHbIE CMECH.
MaccoBast 1 00beMHas 10JI1 KOMIIOHEHTA B
cMmecu. [Ipumecu. BousiHne npumecel Ha
CBO¥icTBa BelecTBa. MaccoBast 1 00beMHast
nonst npuMeceit. Kinaccuduxarus XxuMudeckux
BELIECTB I10 CTENIEHU YUCTOTHI. J(ucnepcHble
cuctembl. [IoHsATHE O JUCTIEPCHBIX CHCTEMAX.
JucnepcHas ¢asza 1 AUCIIEPCUOHHAS Cpejia.
Knaccugukanus qucrnepcHbIX CUCTEM B
3aBUCUMOCTH OT arperaTHOro0 COCTOSIHUS
JTUCTIEPCHOM (a3bl U AUCTIEPCHOMN CPEIbI.
I'oMOreHHbIE U TeTepOreHHBIE AUCIIEPCHBIE
cuctemsl. [’ pyboaucnepcHble CUCTEMBI:
OMYJIBCUH, CYCIIEH3UH, a9PO30JIH; UX
MPEJICTAaBUTENN U 3HAYCHHE.
ToHKOIUCTIEPCHBIE CUCTEMBI: T'€IIN U 30JI1; UX
npeJcTaBuTeNy 1 3HadeHue. Kommonnnele
CUCTEMBI, MX OTINYHSI OT UICTUHHBIX
pactBopoB. Dddext Tunmans. ['emu:
MUIIEBbIE, KOCMETUYECKUE, METULIMHCKNE,
OHOJOrHYecKe U MUHEpPaJIbHbIE; UX
IIPEJICTaBUTENN U 3HaYeHue. Koarymsmust.
Cunepesuc.

KHMHETUYECKUX MTPEICTABICHUMN.
YcraHaBnMBaTh MEXIIPEIMETHBIE CBS3H C
(U3UKOI Ha 3TOW OCHOBE. Y CTaHABJIMBATh
MEXIPEAMETHBIE CBSI3U ¢ OMOJIOTHEN Ha
OCHOBE PACCMOTPEHUS IIPUPOBI BOJOPOIHON
CBSA3M U €€ pOoJIM B OpraHU3aluy KUBON
marepun. KnaccupuuupoBarts TBep/ble
BEIIECTBA HAa KPUCTAILUTMYECKUE 1 aMOp(HBIE.
YcTaHaBiIMBaTh 3aBUCUMOCTD MEX]ly TUIIOM
XUMHUYECKOH CBSI3U, TUIIOM KPUCTAJUIMUECKOMN
peleTKy U (U3NYECKUMHU CBOHCTBAMHU
BemiecTB. OOBSCHATH SIBIEHUE aJNTIOTPOITUH.
NumrocTpupoBaTh 3TO SIBICHHE PA3IMYHBIMU
npuMepamu. HaxoauTe otimuus cMecel oT
XUMHUYECKUX COeqUHEHNN. OTpaxkaTh cOCTaB
CMeCel ¢ TOMOILBIO TIOHATHS «I0JISD»
MaccoBas 1 00beMHas. [Ipou3BoIUTh pacueThl
C MCIOJIb30BAaHUEM 3TOTO MOHATHUS.
VYcraHaBnuBaTh 3aBUCUMOCTD MEX]TY
pasnuuYusIMU B (PU3NYECKUX CBOMCTBAX
KOMITOHEHTOB CMeceil 1 crioco0amu ux
pazneseHus. XapakTepu30BaTh Pa3IndHbIC
THUIIbI JUCTIEPCHBIX CUCTEM Ha OCHOBE
arperaTHOTO COCTOSIHMSI JUCTIEPCHOM (a3l 1
JIMCIIEPCUOHHON cpefibl. PackpbIBaTh poiib
Pa3IMYHBIX TUIIOB TUCIEPCHBIX CUCTEM B
KU3HU TIPUPOJIBI U OOIIECTBA.

3. DnekTponuTHUecKas qucconuanus (6 d.).
PacTBOpBI Kak TOMOTEHHBIE CHCTEMBI.
PacTBopenue kak (pU3NKO-XUMUYECKUI
nporiecc. Posis BoaBI B mIporiecce pacTBOPEHUS
BeliecTB. PacTBOpUMOCTH 1 KitaccuuKamust
BEIIIECTB 110 3TOMY IIPU3HAKY: PaCTBOPHUMBIC,
MaJIOPACTBOPHMBIE M HEPACTBOPUMBIE.

Onpenenars NOHATHS «PACTBOPBI» U
«pactBopuMocThy». Kitaccuduuuponars
BELIECTBA 10 IPU3HAKY PACTBOPUMOCTH.
OtpakaTh COCTaB pacTBOPa C MOMOILBIO
MOHATHU «MaccoBas J0JI1 BEIICCTBA B
pacTBOpe» U «MOJISIPHAsE KOHLIEHTPALUs
BCIICCTBa». OHpeI[eJISITB IIOHATUA




MaccoBas 10J1s1 BelecTBa B pacTBOpeE.
MousipHas KOHLIEHTpanus BeuecTsa. OTanune
CBOMCTB pacTBOpPa OT CBOMCTB YUCTOTO
pacTBOPUTENIS U PACTBOPEHHOT'O BEIIECTBA.
MuHepanbHble BOJbI KaK IPUPOIHBIE
pactBopsl. [loHsTHE 00 BNIEKTpONIUTAX U
HeaeKTpoauTax. OCHOBHBIE MTOJIOKEHUS
TEOPUU IEKTPOJIUTHUECKON AUCCOLUALINH.
MexaHu3Mm ucconuanuy BEeIECTB.
DNEKTPOIUTHYECKAs JUCCOLUALUS KaK
pe3ynbTaT rujpaTaluy JIEKTPOIUTA.
Crynenuarasi Auccolanys 3JI€KTPOIUTOB.
CreneHsp 3JIEKTPOIUTUYECKON TUCCOLNALINH.
CunbHbIE U clla0ble SIEKTPOIUTHI. Y paBHEHUS
3JIEKTPOJIUTUYECKON auccounanuu. [lonsarue o
cpene pactBopoB (pH cpenpl). OnpeneneHue
KHCJIOT B CBETE TEOPUHU BJIEKTPOJIUTUYECKON
nuccouuanuu. Okpacka HHIUKAaTOPOB B
pactBopax KucioT. O0Ime XuMUYECKHUEe
CBOMCTBA HEOPTraHUUYECKUX U OPraHUYECKUX
KHCJIOT B CBETE MOJIEKYJISPHBIX U HOHHBIX
MIPEICTABICHUI: B3aUMOJICHCTBHE C
MeTaJlJIaMH, OKCUJIaMH U THAPOKCUAAMHU
METAJIOB, COJIAMU. Y CJIOBUS BO3MOKHOCTH
MPOTEKAaHUS PEAKINI MEXIY AJIEKTPOIUTAMHU.
Crneuunduueckue cBocTBa a30THOM,
KOHIICHTPUPOBAHHOMW CEPHON U MypaBbHUHOU
kucaoT. OnpeneneHne OCHOBaHUM B CBETE
TEOPUH IEKTPOJUTHUECKON TUCCOIMAIINH.
Okpacka MTHAMKATOPOB B pacTBOpax LIEIOYEH.
Knaccugukaius ocHOBaHUH 10 IpHU3HAKAM
PacTBOPUMOCTHU B BOJIE, HAIMYHUS B COCTABE
aToMOB Kuciopozaa. O0mme XuMHYeCKre
CBOMCTBA LIEN0YEH, HEPACTBOPUMBIX
OCHOBaHUM: B3aMMOJIEICTBHE C KUCIOTaMH,
KHCIIOTHBIMHU OKCHAAaMH, colsiMU. Paznoxenue
HEpPaCTBOPUMBIX OCHOBaHUM. B3anumoneiictue
IIEJI0UEl C OPraHNYECKMMH COEANHEHUSAMHU
(enosoM, KapOOHOBBIMHU KHCIIOTAMH ).
CBoiicTBa 6€CKHCIOPOAHBIX OCHOBAHMIA:
aMMHUaKa ¥ aMMHOB B CPaBHEHHH.
Omnpenenenue conell B CBETE TEOPUN
AIIEKTPOJIMTUUECKON JUCCOIUAIIIH.
Knaccugukarus coneit: cpeanue, KUCIble,
ocHOBHBIE. OO0IIME XUMHUECKHE CBOMCTBA
COJIEH: B3aUMOJEUCTBHE C KUCIOTaMH,
HieJI04aMu, METAJUIAMU U COJISIMHU.
DNEKTPOXUMHUYECKUH Psii HAlPSHKEHUH
METAJUIOB U €r0 UCIOJIb30BAHUE IS
XapaKTEPUCTUKHU BOCCTAHOBUTEIbHBIX CBOMCTB
MeTauioB. CBOMCTBA KUCIBIX COJIEH.
IIpencraBuTenu coyeil M UX 3HAYCHUE:

(OQIEKTPOJIUTHI», «HEATECKTPOIUTHI,
«AIEKTPOJIUTHYECKAS TUCCOLIUALIMSI.
dopMyIHpOBaTh OCHOBHBIC ITOJI0KECHHS
TEOPUH JICKTPOTUTHUECKOUN JTUCCOIUAIIUU.
XapakTepu3oBaTh CIOCOOHOCTH JICKTPOJIUTA K
JIFCCOIMAIIMK HA OCHOBE CTCIICHH
ANEKTPOIUTUYECKON AUCCOLIUAIINH.
3anuceiBaTh YPAaBHEHHS SJICKTPOITUTHUECKOM
JIMCCOITMAIIAN, B TOM YHCJIE ¥ CTYIICHYATOM.
Habmto1aTh ¥ ONUCHIBATH JJEMOHCTPAIIMOHHBIN
XUMUYECKUN IKCIIEPUMEHT. XapaKTepru30BaTh
KHCJIOTBI B CBETE TEOPUU AIICKTPOIUTHUECKOM
nucconuanuu. Pazmnuate obmee, ocoOeHHOE U
SIMHUYIHOEC B CBOMCTBAX a30THOIA,
KOHIIEHTPHUPOBAHHOI CEpHOI U MypaBbUHOM
KUCIOT. [IpoBOUTh, HAOMI01aTh U OMTUCKHIBATH
XUMUYECKUH IKCIIEPUMEHT C TTOMOIIBIO
POHOTO S3bIKA U S3bIKA XUMUH.
XapakTepu3oBaTh OCHOBAHHS B CBETE TEOPUH
ANEKTPOJIUTHYECKON Arcconnanuu. Pa3mmaarp
oO1ee, 0coOeHHOE U €JUHUYHOE B CBOMCTBAX
THAPOKCHJIOB U OCCKUCIOPOIHBIX OCHOBAHUH.
XapakTepu3oBaTh COJIM B CBETE TEOPUH
ANEKTPOJIUTHYECKON Arcconnanuu. Pa3mmaars
o0O1ee, 0coOeHHOE U €JUHUYHOE B CBOMCTBAX
CpPEIHMX U KHUCIIBIX cojeil. XapakTepu3oBaTh
TUAPOJIH3 Kak OOMEHHOE B3aMOJICHCTBUE
BEILECTB C BOJOM. 3aNMChIBaTh YPAaBHEHUS
peaKIHil TUIPOTU3a PA3INYHBIX COJICH.
Paznuyath ruponu3 mo KaTHOHY U aHUOHY.
[Ipencka3piBaTh peakiuio Cpebl BOTHBIX
pPacTBOPOB coJieii, 00pa30BaHHBIX CHILHBIM
OCHOBAHMEM H CJIa00# KHCIIOTOM, CIIa0bIM
OCHOBAHHMEM M CHJILHOMN KHCIOTOM.
PackpsiBaTh posib 0OpaTUMOTO TUIPOIIH3A
OpPraHWYECKUX COETMHEHHUI KaK OCHOBBI
0OMeHa BEIIECTB B )KMBBIX OpPTaHU3MaXx U
obpatumoro ruaponuza ATD kak OCHOBBI
OHEPTEeTUYECKOT0 OOMEHA B KUBBIX
OpraHu3Max.




KapOOHAT KajbIusi, opTodochaT KaabIus.
KavecTBeHHbIe peakuy Ha XJIOPUI-, CyIb(at-
U KapOoHaT-aHWOHBI, KATHOH aMMOHHSI,
katuonsbl xene3a (1) u xxenesa (I11). Tuaponus
KaKk 0OMEHHOE B3aUMO/ICHCTBHE BEIIECTB C
Bo10M. OOpaTUMBbIN THIPOINU3 COJIEH 110
NEepBOM U MOCIEAYIOIMMUM cTeneHsM. [ uaponus
110 KaTUOHY U aHUOHY. VloHHbIE U
MOJIEKYJISIpHbIE YpaBHeHUs ruaponusa. Cpena
(pH) pacTBOpOB rUapOIHU3YIOIUX CONEH.
HeoOparumeiii ruaposms coneit. O0paTumplii
TU/IPOJIN3 OPraHUYECKUX COSIMHEHUM Kak
OCHOBa 0OMEHa BEIIECTB B KUBBIX
opranusmMax. O6parumsiii rugposms AT kak
OCHOBA YHEPreTHUECKOTO OOMEHA B JKUBBIX
OpraHu3Max.

4, Xumunveckue peakiuu. Bemecrsa (18 4.).
Peakuuu, naymye 6€3 u3MEHEHUs: COCTaBa
BeniecTB. Kiaccudukaius no yuciy u coctaBy
pearupyoIux BeIecTB U IPOAYKTOB
peakuuu. Peakuuu pa3noxxeHust, COEAMHEHU,
3aMelleHus] 1 0OMEHa B HEOpPraHUYeCKON
XUMUU. Peakium npucoequHenus,
OTLLEIUICHHUS, 3aMEIICHUS U N30MEPU3alIIH B
OpPraHU4ecKor XUMHUH. Peakuuu
MOJIMMEPU3ALMHY KAK YACTHBIN CIy4all peakuun
IPUCOEANHEHUS. DK30- U DHIOTEPMUYECKUE
peakuuu. TepMoXxuMudeckue ypaBHEHHUS.
Pacuer xonnuecTBa TEMIOTHI 11O
TEPMOXUMHYECKUM ypaBHEHUsIM. [loHsITHE O
CKOPOCTH XMMHUYECKHX peaKkluuidl. 3aBUCHUMOCTh
CKOPOCTH peakliiy OT KOHIEHTpaLUH,
JIaBJICHUs1, TEMIIEPATYypPhl, IPUPOJIbI
pearupyoIux BeIecTB, IUIOMaIu UX
CONPUKOCHOBEHUS. 3aKOH JIEUCTBYIOIHUX MacC.
Karanuzatopsel. Katanus. 'omorenssiii u
reTeporeHHbI katanus. [Ipumepst
KaTaJINTUYECKHUX MPOLIECCOB B
MIPOMBINIUICHHOCTH, TEXHUKE, ObITY. DepMeHTHI
Y UX OTJIMYHS OT HEOPTaHUYECKUX
karanu3aTopoB. [I[pumeHeHne kaTaau3aTopoB
u GpepmeHToB. OOpaTHUMbIe U HEOOpaTHUMBbIE
peakuu. XMMUYECKOE PAaBHOBECHE U CITOCOOBI
€ro CMEIIEHHUS Ha IPUMEPE MOTyIECHHS
ammuaka. CHHTE3 aMMHuaKa B
MPOMBINIICHHOCTH. [IoHsATHE 00 ONTUMAIBHBIX
YCIIOBUSIX MPOBEACHUS TEXHOIOTHUECKOTO
npouiecca. CTeneHb OKUCICHUS U €€
omnpezeneHue no Gopmyiie CoeTuHEHUS.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
(OBP). Okucnurens 1 BOCCTAaHOBUTEIb.
Oxkucnenne u BoccranopieHue. CocrapieHue

KnaccudunupoBaTs XUuMUYECKUE peaKlUU MO
pa3JIMYHBIM OCHOBaHUSAM. Pazinyars
0COOCHHOCTH KJaccu(HKaIMK peakiuuii B
OpraHNYeCKOM XMMUHU. XapaKTEepU30BaTh
TEII0BOM 2P PEKT XUMUYECKUX PEaKIIUi 1 Ha
€ro OCHOBE pa3JINYaTh IK30- U
SHAO0TepMUYECKHE peakiu. OTpaxaTh
TEIIOBOM 3(PPEKT XUMUYSCKUX PEAKITUN HA
MACHME C IMTOMOIIIBIO TEPMOXUMUYECKHUX
ypaBHeHUH. [I[pOBOIUTE pacyeThl HA OCHOBE
TePMOXUMHUYECKHX ypaBHeHul. Habmronats u
ONKUCHIBATh JAEMOHCTPAMOHHBIA XUMUYECKHI
JKCIIEPUMEHT. XapaKTepru30BaTh CKOPOCTh
XUMUYECKON peakiuu U (HakTopbl
3aBUCUMOCTH CKOPOCTU XMMUYECKON peakuu
OT MPUPOJIBI PEATUPYIOIINX BEIIECTB, UX
KOHIIEHTpallUU, TEMIIEPATypPhl, IJIOIIAIN
CONPUKOCHOBEHHUS BemecTB. [IpoBoanT,
HaOII0/1aTh ¥ OMUCHIBATh XUMUYECKHIA
AKCIEPUMEHT C MOMOILBI POJHOIO SA3bIKA U
SI3bIKA XUMUHU. XapaKTEePHU30BaTh
KaTaJau3aTOphl U KaTalu3 KaK COCOObI
YIPaABJICHUS! CKOPOCTHIO XUMHUYECKON peaKInu.
Ha ocHOBe MexITpeMETHBIX CBS3€EM C
Ouosorueil ycranaBnuBath olliee, 0COOEHHOE
U eIMHUYHOE 11 (DEpPMEHTOB KaK
OMOJIOTUYECKNX KaTaM3aTopoB. PackpriBaTh
UX pOJib B OpraHU3allMM )KU3HU Ha 3eMJie, a
TaK)Ke B ITUIIEBON U METUITHHCKOM
MPOMBILIIIEHHOCTH. XapaKTepru30BaTh
COCTOSIHHSI XMMUYECKOTO PAaBHOBECUS U
crocoOslI ero cMerienus. [IpenckaspBaTh
HaIlpaBJICHUE CMEUIEHUS XUMUYECKOTO
paBHOBECHUS MPU U3MEHEHUU YCIOBUM
MPOBEACHUS 00PATUMOIN XMMHYECKOM
peakiuu. ApryMeHTUPOBATh BHIOOD




ypaBHeHu OBP MeT0/10M 371€KTPOHHOTO
OanaHca. DJIEKTPOJIN3 PaCTBOPOB U PacIIaBOB
AJIEKTPOJIUTOB Ha IPUMEPE XJIOPUIA HATPUSI.
DIIEKTPOTUTHYECKOE MMOTYyUYEHUE aTIOMUHHUS.
[TpakTHueckoe 3HaYeHHE IEKTPOIIN3A.
["asnibBaHOMIIACTHKA U TaJIbBAHOCTETHSL.
[Tonoxxenue MmetaisioB B Ilepuoanyeckoit
CUCTEME U OCOOCHHOCTH CTPOCHHUS UX aTOMOB
U KPUCTAJUIOB; 001Me (PU3NYECKUE CBOWCTBA
MeTauioB. O0IIMe XUMHUYECKUE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBUTEJICH:
B3aUMOJICHCTBUE C HEMETANIaMU (TaJIOreHaMH,
CEpOM, KHCIIOPOJIOM), B3aUMOJICHCTBIE
HISJIOYHBIX U MICJIOYHO3EMETBHBIX METAJIIOB C
Bogoi. CBOMCTBA, BLITCKAIOIINE 3
MOJIOKEHHUSI METAJUIOB B DJIEKTPOXHUMHUYECKOM
Py HampsHKEHUs (B3aUMOJICHCTBUE C
pacTBOpamMu KUCIIOT U COJIEil),
MeTaiorepmusi. O01Me crioco0bl MOTy4eHus
MeTaisioB. [ToHsATHE 0 KOPPO3UHM METAJIOB Kak
OKHCITUTEIHbHO-BOCCTAHOBUTEILHOM ITpOLIECCe.
CniocoOblI 3amuThl OT Hee. XUMHUYECKHe
CBOMCTBA HEMETAJJIOB KaK OKHCIIUTEIICH.
BzaumopeiicTBue ¢ MeTaniamMu, BOJOPOJIOM U
Ipyrumu Hemetanamu. CBoiicTBa
HEMETAJUIOB KaK BOCCTaHOBUTENIEH.
B3aumoneiicTBre ¢ TPOCTHIMU U CIIOKHBIMU
BelecTBaMu-okucauTensmu. Oomas
XapakTepUCTUKa rajoreHoB. [loHsTue o
TE€HETUYECKOH CBA3U U T€HETUUYECKOM PSIE.
I'eneTndeckuil psig MeTalIa U HEMETAILIA.
Oco0eHHOCTH TeHETUYECKOTO psla U
T€HETHUYECKOM CBSI3M B OPTraHUYECKOW XUMHH.
B3auMocCBs3b HEOPraHUYECKUX U
OpTraHUYECKHUX BEIIECTB.

ONTUMAJIbHBIX YCIOBUN MTPOBEACHUS
TEXHOJIOTHYECKOI0 IIpolecca.
XapaxkrepuzoBatb OBP kak mporiieccel, npu
KOTOPBIX U3MEHSIIOTCSI CTEIIEHU OKUCIICHUS
atomoB. CocrtaBisiTh ypaBHeHus OBP ¢
IIOMOUIBbIO0 METOJIA 3JIEKTPOHHOTr0 OanaHca.
XapakTepru30BaTh JIEKTPOJIN3 KAK
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIN MPOLIECC.
[Ipencka3biBaTh KaTOJAHBIE U AHO/IHbBIE
MPOLIECCHl U OTPAXKaTh UX HA MUCbME IS
pacIuiaBoB ¥ BOJAHBIX PACTBOPOB
AJIEKTPOJIUTOB. PacKphIBaTh MpakTUYECKOE
3HaueHue daeKTpoiu3a. O000uaTh 3HAaHUS U
JiefaTh BBIBOJIBI O 3aKOHOMEPHOCTAX
MIOJIOYKEHUS U U3MEHEHUH CBOMCTB METAJIIOB B
nepuoabIX U rpymnmnax Ilepuonnueckon
cuctembl. XapakTepu30BaTh 00IIKe
XUMHUYECKHE CBOMCTBA METAJIJIOB KaK
BOCCTAHOBUTEJIEH HA OCHOBE CTPOEHHUS UX
aTOMOB U IOJIOKEHHUS METAJIJIOB B
AIEKTPOXUMUUYECKOM DSy HAMPSIKEHUS.
XapakTepu30BaTh U ONMHUCHIBATH KOPPO3HUIO
METAJIJIOB KaK OKUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIN MPOIECC U CIIOCOOBI
3aIUTHl METAJIJIOB OT KOPPO3HH.
XapakTepu30BaTh 00IHUE XUMUIECKHE
CBOMCTBA HEMETAJIJIOB KaK OKUCIIUTENIEH U
BOCCTAHOBUTEJE HA OCHOBE CTPOCHHS HX
aTOMOB U TOJIO’KEHUSI HEMETAJIJIOB B PSITY
ANEKTPOOTPHULIATENBHOCTU. XapaKTepU30BaTh
TEeHETUYECKYIO CBSI3b MEX/y KilaccaMu
OPraHWYECKUX U HEOPTraHUYECKUX COCTMHEHUN
U OTpaXkaTh €€ Ha MUCbME C IOMOIIBIO
000011IeHHOM 3aMHUCH «IIETIOYKH MTEPEXOTA0BY.
KonkpetusupoBaTh Takue 1EMOYKH
YpaBHEHUSAMH XUMHUUYECKHX PEAKIIUM.

Y4yeoHo remaTnueckui mian 10 kiaace

M Tema Kon-60 ITnanupyemuwtit pezynomam Cpoku
n/n uacoe
1. | Ilpenmer opranuveckoi 1 3HAKOMSITCS C MTOHATUSIMU
XUMHH. OpraHhYecKas XuMHs,
IIPUPOJIHBIE,
VCKYCCTBEHHBIE U
CUHTETUYECKHUE
OpPTraHUYECKUE COCAUHEHHS.
2. | Teopust crpoenus S) 3HAKOMSTCA C OCHOBHBIMH




OPraHUYEeCKuX
COEeJIMHEHUMH.

MOJIOKEHUSIMA TEOPUU
XUMHYECKOTO CTPOEHUS
OpPraHUYECKUX COCAUHECHUMH.
IToHsSITHIA TOMOJIOTUH U
M30MEpUH.

YrineBo1opoasl U X 8 3HAIOT TOMOJIOTUYECKUI
MPUPOJIHBIC UCTOYHUKH. psiji, CTpOEHHE, OOIITYIO
bopmyiy, H30MepHIo,
noJsiyueHue, pu3ndeckue
CBOMCTBA, XUMHYECKHE
CBOMCTBA, IPUMEHEHNUE;
aJIKaHOB, AJIKEHOB, AJIKWHOB,
apeHOB. Y MEIOT BBIIOJIHSATh
yIOpaXHEHUs Ha
IE€HETUYECKYIO CBS3b,
COCTaBJISITH POPMYJIBI U
Ha3BaHUs yIJI€BOJOPOJIOB.
Kucnoponoconepkame | 10 | 3HaKOMSITCS CO CTPOCHHEM,
COEJIMHEHUS U UX TOMOJIOTHYECKUMHU PsIIaMU
HaxXO0XJICHUE B KUBOU CIUPTOB, (DEHOJIOB,
MIPUPOJE. albJACTUI0B, KAPOOHOBBIX
KHCJIOT, CJIOKHBIX 3(QUPOB,
YTJIEBOJIOB.
A3zoTOocoepxKanme 7 3HAIOT CTPOEHHUE,
COEIMHEHUS U UX MOJIYyYEHHUE, XUMHUECKHUE
HaXOXJCHUE B )KUBOU CBOWCTBA
IPUPOJE. a30TOCOAEPKAILNX
COCIMHEHUM.
buonornyecku 2 3HAKOMSTCA CO CTPOEHUEM
aKTUBHBIE (hepMeHTOB, BUTAMUHOB,
OpraHU4ecKue TOPMOHOB U UX POJIb B
COEJIMHEHHSI. ’KU3HU YE€JIOBEKa.
HckyccTBeHHBIE U 1 3HAIOT CTPOEHUE U
CUHTETHYECKUE MOJTY4YE€HHE UCKYCCTBEHHBIX
OpraHUYEeCKue Y CUHTETHYECKUX
COEJIMHEHHSI. MIOJINMEPOB.

Bcero
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Kputepuu u HOpMBI OLIEHKH 3HAHUI, YMEHUIl 1 HABBIKOB 00Yy4AIOIIUXCS 110 XUMHH
OO01Ie IUIAKTHYECKHE
OrneHka «5) cTaBUTCS B CIIVYae:.
1.3HanHus, MOHUMAaHHUsI, TTyOUHBI YCBOCHHS 00YJaIOIIMMHUCS BCEro 00bEMa IPOrpaMMHOTO
MaTepuana.
2.YMeHus BbIIETATH IJaBHbIC MOJI0KEHUS B U3YYEHHOM MaTepHalie, Ha OCHOBaHUM (DaKTOB U
IPUMEPOB 0000IIATh, JACNIATh BBIBOJIBI, YCTAHABINBATH MEKITPSIMETHBIC U BHYTPUIIPEIMETHBIC
CBSI3H, TBOPUYECKU IPUMEHSATDH MOJyYEHHBIC 3HAHNUS B HE3HAKOMOM CUTYAaIlHH.
3. OTcyTcTBUS OMUOOK U HEAOYETOB IIPH BOCIIPOU3BEICHUU H3YYEHHOTO MaTepHaa, MPU YCTHBIX
OTBETaxX YCTPAHEHHUS OTAEIbHBIX HETOUHOCTEH C MOMOIIIBIO JOMOTHUTENIBHBIX BOIPOCOB YUUTENS,
COOJTIOICHHSI KYJIBTYPBI TUCHMEHHOW M YCTHOM pedu, paBmil 0(hopMIIEHUSI TUCHMEHHBIX PadoT.

OreHka «4» CTaBUTCS B CIIy4dae:

1. 3HaHUs BCero U3y4eHHOTO MPOrpaMMHOI0 MaTepHaa.

2. YMeHus BBIIENSTH IVIaBHBIE TOJI0KEHUS B U3YUEHHOM MaTepHalie, Ha OCHOBaHUM (DaKTOB U
IpUMEPOB 00001aTh, JieNaTh BHIBO/IbI, YCTAHABIMBATh BHYTPUIIPEIMETHBIE CBSI3HU, IPUMEHSTh
MOJIy4YE€HHbIEC 3HAHUS Ha MPAKTHKE.

3. Jlomy1eHust He3HAYUTENbHBIX (HErpyObIX) OMIMOOK, HEJOUYETOB MPU

BOCIPOM3BEICHUHN U3yUYEHHOTO MaTepHaa; COOII0IE€HNS OCHOBHBIX TPABUII KYJIbTYpPbl MTMCHbMEHHOMN
U YCTHOH peun, npaBuil oOpMIIEHUsI TMCbMEHHBIX PadoT.

OneHka «3» cTaBUTCA B CIIydae:

1. 3HaHUs U yCBOGHMS MaTepHalla Ha yPOBHE MUHUMANIBHBIX TPEOOBaHHUI MPOTrpaMMBl, 3aTPYAHEHUS
IIPU CaMOCTOSITEIbBHOM BOCIIPOM3BE€HIH, BOSHUKHOBEHHS HEOOXOJUMOCTH HE3HAYUTEIbHOU
MIOMOIIH NPENOIABATENS.

2. YMeHus pabotath Ha ypOBHE BOCIPOU3BEIEHUS, 3aTPYIHEHUS IPU OTBETaX Ha BUJAOU3MEHEHHBIE
BOIIPOCBI.

3. Hannuus rpy0oif ommOKH, HECKOIBKUX IPyObIX OMMOOK MpU BOCTIPOU3BEACHUH U3YYEHHOTO
MarepHala; He3HaYMTEIbHOTO HECOOIIIOIEHUS] OCHOBHBIX MPAaBHJI KYJIbTYPbI IMCbMEHHON U yCTHOU
peuu, npaBuil opopmIIeHUSI TUCBMEHHBIX PadoT.

Onenka «2» CTaBUTCSA B CIIy4ae:

1. 3HaHUs U yCBOGHUS MaTepHalia Ha ypOBHE HIKE MUHUMAIIbHBIX TPeOOBaHUN MPOTPaMMBI;
HAJIMYHS OT/IENIbHBIX MPEICTABICHUH 00 N3y4eHHOM MaTepHae.

2. OTcyTcTBUsl yMEHUS paboTaTh Ha YPOBHE BOCIIPOU3BEICHUS, 3aTPYAHEHUS IIPH OTBETaX Ha
CTaHJapTHBIC BOIPOCHI.

3. Hannuust HECKOIBKHUX TPYOBIX OIIHMOOK, OOJIBIIOTO YKCIia HETPYObIX PU BOCIIPOU3BEICHUN
U3y4YEHHOT0 MaTepHaia, 3HaYuTeIbHOTO HECOOIIOICHNSI OCHOBHBIX IIPABIMJI KYJIbTYPHI MIMCHbMEHHOHN 1
YCTHOM peuH, MpaBui 0(pOpMIIEHUS MUCbMEHHBIX Pa0OT.




KpuTepuu u HOpMbI OLICHKH 3HAHUI U YMEHHH, 00y4alOMKXCs 332 YCTHBIA OTBET.

Onenka "5" craBUTCS, €CIIU YUCHUK:

1.IToka3biBaeT riry00OKO€ U MOJTHOE 3HAHUE U IOHUMaHKUE BCEro MPOrpaMMHOI0 MaTepuasa; ojHoe
IIOHUMaHUE CYIIHOCTH PACCMATPUBACMBIX ITOHATUH, IBIICHUN U 3aKOHOMEPHOCTEH, TEOPUH,
B3aUMOCBSI3€EH.

2.YMeeT cOCTaBUTh NOJHBIN U IPaBUIIbHBIA OTBET HA OCHOBE M3YUYEHHOI'0 MaTepualla; BbIIEIATh
IJIaBHBIE TIOJI0XKEHHUs, CAMOCTOSITEIbHO MOATBEPXKIaTh OTBET KOHKPETHBIMU NpUMepaMH, (paKkTamu;
CaMOCTOSITENIFHO U apIrYMEHTHPOBAHO JEJaTh aHalIu3, 0000IEHHs, BEIBO/IbI; YCTAHABINBATD
MEXIIPEIMETHBIE CBA3U (Ha OCHOBE paHee NPUOOPETEHHBIX 3HaHUI) U BHYTPUIIPEIMETHBIE CBSI3H,
TBOPUYECKU IPUMEHSTH [10JIyY€HHbIE 3HAHUS B HE3HAKOMOMW CUTYallUy; IIOCIIEI0BaTENbHO, YETKO,
CBSI3HO, 000CHOBaHHO U 0€301I1M00YHO M3jIaraTh yueOHbIM MaTepuall. YMeeT COCTaBIATh OTBET B
JIOTUYECKOM MOCIIEA0BATEIBHOCTH C UCIIOJIb30BAHUEM IIPUHITON TEPMUHOJIOTUY; AETIaTh
COOCTBEHHBIE BBIBO/IbI; (POPMYIHPOBATH TOUHOE ONpPEAEICHNE U UCTOJKOBAHUE OCHOBHBIX IOHATHH,
3aKOHOB, TEOpHA. MOXKET MPU OTBETE HE MOBTOPSTH JOCIOBHO TEKCT yUeOHUKA; U3JIaraTh, MaTepHail
JUTEPATYPHBIM SI3bIKOM; IIPABUIIBHO U OOCTOSATEIIBHO OTBEYATh Ha JIOTOJIHUTENIbHbIE BOIIPOCHI
YUUTEINSI; CAMOCTOATEIBHO U PALIMOHAJIBHO MCIIOJIb30BaTh HAIJISIIHbIE T0COOUS, CIIPAaBOYHBIE
MaTepHalbl, y4eOHHUK, TOTIOJHUTEIbHYIO JIUTEPATYPY, IEPBOUCTOYHUKH; IPUMEHATh CUCTEMY
YCIIOBHBIX 0003HAUE€HUI IIPU BEICHUH 3aIMCEH, COMPOBOKAAIOIINX OTBET; UCIIOJIb30BaTh IS
JI0Ka3aTeIbCTBA BBIBOIOB U3 HAOIIOICHHUI U OIBITOB.

3. CaMOCTOATENBEHO, YBEPEHHO B 0€301MIHO0YHO TPUMEHSET MOTYyICHHBIC 3HAaHUS B PEIICHUH
npo0JeM Ha TBOPYECKOM YPOBHE; IOIyCKaeT He OoJiee OJJHOro HeJou€Ta, KOTOPBIH JIErKOo
UCIPABJIAET MO TPEOOBAHUIO YUUTENS; UMEET HEOOXOAUMbIE HaBBIKU PabOThI C Mpudopamu,
yepTekaMu, CXeMaMH, TpapKaMu, KapTaMu, COIIYTCTBYIOIIMMU OTBETY; 3aIIUCH, COITPOBOKIAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Onenka "4" craBUTCS, €CIIN YYCHUK:

1. IToka3pIBaeT 3HaHMS BCETO U3YYEHHOTO IPOrPAMMHOr0 MaTepuaina. J[a€T MoaHbld U MPaBUIIbHBIN
OTBET Ha OCHOBE M3YUYEHHBIX TEOPHIl; 10MyCcKaeT HE3HAUYNTENIbHbIE OIINOKH U HETOUETHI IPH
BOCIPOM3BEICHUHN U3yYEHHOT0 MaTepuasa, HeOOJbIINe HETOUHOCTH ITPU UCIIOJIb30BAHUN HAYyUHBIX
TEPMUHOB WM B BBIBOJAX, 0000IIEHUAX U3 HAaOM0eHU. MaTepuall u3iaraeT B onpeaesEHHON
JIOTUYECKON MOCIIe0BAaTENbHOCTH, IIPU 3TOM JIOIYCKAET OJIHY HErpyOyto oIMOKyY WM He Ooee
JIBYX HEZ0YETOB, KOTOPBIE MOKET UCIIPABUTh CAMOCTOSATENIBHO TP TPEOOBAHUH WM HEOOJIBIION
MIOMOIIH NPENoJIaBaTes; MOATBEPAKAAET OTBET KOHKPETHBIMU IPUMEpPaMH; MPAaBUILHO OTBEYAET Ha
JIOTIOJTHUTEIIBHBIE BOIPOCHI YUUTEIIS.

2.YMeeT caMOCTOSITENILHO BBIAEIATH TJIaBHbIE MTOJIOKEHHS B U3yYEHHOM MaTepuase; Ha OCHOBAHUHU
¢dakTOB U MpUMepoB 000011aTh, A€7aTh BEIBOABI. Y CTAHABIMBATH BHYTPUIIPEIMETHBIE CBA3H. MOXeT
MPUMEHSTD [TOJIyY€HHbIE 3HAHUSI Ha TPAKTHKE B BUAOU3ZMEHEHHOM CUTyalluH, COOII0AaTh OCHOBHbBIE
IIpaBWJIa KyJIbTYpbl YCTHOM p€4M; UCII0JIb30BATH IIPU OTBETE HAYUYHbIE TEPMUHBI.

3. He oGmagaeT 10cTaTOYHBIM HaBBIKOM PaOOTHI CO CIIPABOYHON JIUTEPATYpPOH, yUEOHUKOM,
NEPBOMCTOUYHUKOM (IPAaBUIILHO OPUEHTUPYETCSI, HO pabOTaeT MEAJICHHO).

Ornenka "3" cTaBUTCS, €CIIM VUCHUK:

1. YcBanBaeT 0OCHOBHOE coJiepKaHue y4eOHOro MaTepHraia, HoO UMeeT pooebl, He
NPEMSTCTBYIOIINE TaTbHEUIIIEMY YCBOSHHUIO TIPOTPAMMHOTO MaTepHara.

2. M3naraet marepuai HECUCTEMaTU3MPOBAHHO, ()parMEeHTapHO, HE BCET/a MOCIe0BaTEIbHO;
MOKa3bIBaeT HEAOCTATOUHYIO C(HOPMUPOBAHHOCTD OT/IEIIbHBIX 3HAHUN M YMEHHUH; CI1a00
apryMEHTHPYET BBIBOJIbI U 000O0IIEHUS, TOMYyCKAaeT OMIMOKK pU X (OPMYITHPOBKE; HE HCIIOJIB3YeT
B Ka4eCTBE JI0KA3aTEIHCTBA BHIBOIBI M 000OIICHHS M3 HAOIIOCHUH, OMBITOB MJIH IOMTYCKAET OIMTUOKH
IIPU UX U3JI0KEHUU; NAET HEYETKUE ONPEACIICHUS IIOHATUH.

3. VcnbIThIBaeT 3aTpyAHEHUS B IPUMEHEHUH 3HaHUH, HEOOXOAUMBIX JUIsl PELIEHU 3a]a4d Pa3InuHbIX
TUIIOB, MPAKTUYECKUX 33aJaHHIi; TPU OOBSICHEHUH KOHKPETHBIX SIBJICHUH HA OCHOBE TEOPHA U



3aKOHOB; OTBEYAET HEMOJIHO Ha BOIPOCH! YUUTENS WIM BOCIIPOU3BOAUT CONEPIKAHUE TEKCTA
y4eOHHKa, HO HEIOCTaTOYHO MIOHUMAET OTAEIbHBIC I10JIOKEHUS, UMEIOIINE Ba)KHOE 3HAYEHUE B 3TOM
TEKCTE, 10IIycKasi OHY-ABE IpyOble OIINOKH.

Onenka "2" craBUTCS, €CJIM YUEHUK:

1. He ycBauBaeT u He pacKpbIBaeT OCHOBHOE COJIep)KaHHE MaTepualia; He 3HaeT MM He TOHUMAET
3HAYUTEIBHYIO YaCTh IPOrPAaMMHOT0 MaTepuaia B IMpe/esiaXx MOCTaBICHHBIX BOIIPOCOB; HE JIEIAET
BBIBOZIOB U 00OOIIEHUIA.

2. Nmeet cnabo copMupoBaHHBIC M HEMOJIHBIC 3HAHUS, HE YMEET MPUMEHSATh UX MPHU PEIICHUH
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3aJaHNH 10 00pas3iy.

3. Ilpu oTBeTE HA OAMH BOIIPOC JOMYCKaeT 0ojiee IBYX IPyObIX OMIMOOK, KOTOPHIE HE MOKET
UCTIPABUTH JaKe ITPH TOMOIIN YUUTEIS.

HpuMeanue. ITocne YCTHOI'O OTBCTA y4alICTOCA IeaAarorom ,Z[aéTCH KpaTKI/Iﬁ daHaJIu3 OTBCTA,
00BABIACTCS MOTHUBHPOBAHHAA OLICHKA, BOSMOYXHO IMPUBJICYCHUC APYIUX YUAIUXCA OJIA aHAJIN3a
OTBCTA.

Kpurepuu 1 HOpMBI OLIEHKH 3HAHUI U YMEHUN 00YUYAIOIIMXCS 32 CAMOCTOATEILHBIE NUCHbMEHHBIE U
KOHTPOJIbHEIE PAOOTHL.

OreHka «5» CTaBUTCS, €CJIH YYEHUK:
1. BemomnnsieT paboty 0e3 omuboK u /uinu/ 1onyckaer He 601ee 0HOro He104ETa.
2. Coluro1aet KyJIbTypy MUCBMEHHOHN pedw; mpaBuia 0hOopMIICHHUS TMCBMEHHBIX PaboT.

OreHka «4» CTaBUTCS, €CJIM YYEHUK:

1. BeinosiHseT MUCbMEHHYI0 paboTy MOJIHOCTHIO, HO JONYCKaeT B Hell He Oosiee 0 JHON HerpyOoii
OImMOKHU M OJTHOTO HeAou€Ta U /min/ He 0oiee TBYX HETOUYETOB.

2. Cobnroaet KyabTypy NUCbMEHHOH peun, npaBuiia o(pOpMIIeHUs TUCbMEHHBIX paboT, HO -
JIOTTyCKaeT HeOOoIbIIe TOMapKy IPU BEICHUH 3aIHCEH.

Onenka «3» cTaBUTCA, €CJIU YYECHUK:

1. IlpaBuiIbHO BBIOJHSIET HE MEHEE MOJIOBUHBI PaOOTHI.

2. lomyckaeT He OoJiee IByX rpyObIX omMOOK, Wi He OoJiee 0/1HOM rpyOoi, 0JHON HerpyOoil
OLIMOKH U OJJTHOrO HeJ0UETa, MU He Oosiee TPEX HerpyObIX OIIMOOK, UM OHOM HerpyOoit ommoKku
U TpEX HENOYETOB, WITH MPH OTCYTCTBUHU OMIMOOK, HO MPH HAIMYHUHU TISITH HETOYETOB.

3. JlomyckaeT He3HAUUTEeNIbHOE HECOOII0IEHNE OCHOBHBIX HOPM KYJIBTYphl IUCBMEHHON peuH,
paBHJI OPOPMIICHUS MUCBMEHHBIX pPadoT.

OreHKa «2» CTaBUTCSA, €CJIU VUEHHUK:

1. [TpaBHJIbHO BBINOJIHSIET MEHEE MOJOBUHBI MMCbMEHHOM pabOTHI.

2. JlomyckaeT 4yuciio OMMO0K U HE0UETOB, IPEBOCXOIAIIEe HOPMY, IIPH KOTOPOH MOXKET OBITh
BEICTaBJIeHA oIlcHKa "3".

3. Jlomyckaet 3HaYMTENbHOE HECOOIII0/IEHIE OCHOBHBIX HOPM KYJIbTYPbhI IMCbMEHHOM peyuu, MpaBuil
odopMIIeHUS MTUCHbMEHHBIX PadoT.

IIlpumeuanue. — y9IuTeIlb UMEET TPABO IMOCTABUTh YICHUKY OIICHKY BBIIIE TOW, KOTOpas
IpeayCMOTPEHa HOPMaMHU, €CJIM UM paboTa BHINOJIHEHA B OPUTHHAIBHOM BapHAHTE. — OIICHKH C
aHAJIM30M paboT TOBOAATCS JI0 CBEJCHUS yJaIUXcs, KaK MMPAaBUIIO, Ha MOCIEAYIOIIEM YPOKE;
npeaycMaTpuBaeTcs padoTa HaJl OIMOKaMH U yCTpaHEHHE MTPOOEIOB B 3HAHUIX U YMEHHUSAX
YYCHUKOB.



Kpurepuu 1 HOpMBI OLIEHKH 3HAHUI U VMEHUN 00VUYAIOIIIUXCS 34 IPAKTUYECKHUE U 1a00paTOpPHBIE
paboTHL.

OneHka «5» CTaBUTCS, €CIIH!

1. [TpaBHIIBHO#M CAaMOCTOSATEIHHO OMPEIEIICT IeNIb JAHHBIX PabO0T; BRIMOIHIET PabOTy B IOJTHOM
00BEMeE ¢ coOII0IeHNEM HEOOXO0AUMOM MOCIe10BaTeIbHOCTH IIPOBEICHUS OIBITOB, U3MEPEHUIA.

2. CaMOCTOSTENBHO, PAIIMOHAIBHO BRIOUPAET U TOTOBHT TSI BHITIOJHEHUS padOT HEOOX0IMMOE
00opy0BaHue; IPOBOAUT JaHHbBIE padOThI B YCIOBUAX, 00ECIIEUUBAIOLINX MTOJyueHue Harbolee
TOYHBIX PE3yJIbTATOB.

3. I'paMOTHO ¥ JIOTHYHO OMUCHIBACT XOJ] MPAKTUYECKUX (J1abopaTopHBIX) padoT. [IpaBHiIbHO
(bopMyIUpyeT BBIBOJIBI, TOYHO M AKKYPATHO BHITIONHSET BCE 3aIMCH, TAOIUIIBI, PUCYHKH, YSPTEKH,
rpaduku, BBIYUCICHUS.

4. TlposiBiisieT OpraHU3aIMOHHO-TPY/IOBBIC YMEHHUS: TTOAICP)KUBACT YHUCTOTY pabodero Mecra,
MOPSAZIOK Ha CTOJIE, 9KOHOMHO PacXo1yeT MaTepUalbl; COOII0JAEeT MpaBuiIia TEXHUKU 0€30MaCHOCTH
IIPU BBIIIOJIHEHUH padoT.

OrneHka «4» CTaBUTCS, €CJIM YUYEHUK:

1. BeinonHseT npakTHYecKyo (JJabopaTopHy0) paboTy HOTHOCTHIO B COOTBETCTBUU C TPEOOBAHUAMU
IIPYU OLICHUBAHUM PE3yJIbTaTOB Ha "5", HO 10IIyCKaeT B BHIYUCIEHUSAX, U3BMEPEHUSX J1BA — TPU
Hel0uéTa WM OJIHY HerpyOyro OIMOKY M OJIUH HEJOYET.

2. Ilpu opopmieHnn pabOT IOITYCKAeT HETOYHOCTH B ONMCAHUU XO/1a ACUCTBUI; JIeaeT HEeMOIHbIE
BBIBOJIBI ITPH 000OIIICHHUH.

Ouenka «3» CTaBUTCSI, €CIIM YYCHHUK:

1.1 IIpaBuibHO BBIMOTHSAET paboTy HE MeHee ueM Ha 50%, ofHako 00bEM BBITOJTHEHHOM YacTh
TaKOB, YTO MO3BOJISET MOJYYUTh BEpHbIE PE3yJIbTAThl M CIENATh BHIBOJIBI IO OCHOBHBIM,
NPUHIUITHATIHHBIM BOKHBIM 33/1a9aM PaOOTHI.

2. Ilonbupaer o6opyaoBaHuE, MaTepHall, HAYMHAET paboTy C MOMOILBIO YUUTENs; WK B X0J1€
NIPOBEICHUS H3MEPEHHIA, BBIYMCICHUN, HAOIIOIEHH JOMYCKaeT OMMOKH, HETOYHO (hOPMYIHAPYET
BBIBOJIBI, 000O0IIECHHS.

3. IlpoBoauT paboTy B HEPAITMOHAIBHBIX YCIOBHSX, YTO MPUBOAMT K TIOTYIECHHUIO PE3YIILTATOB C
OOJIBIIMMH MOTPEUIHOCTSIMU; WIIM B OTUETE JIOMyCKaeT B OOIIEH CIIOKHOCTH He OoJiee IByX OLIMO0K
(B 3amucsIX 4YrceN, pe3yIbTaTOB U3MEPEHUH, BRIYMNCIICHUH, COCTABICHUH rPpadUKOB, TAOIUII, CXEM U
T.J1.), HE UMEIOLIMX JJIsl TaHHON paboThl MPUHIMITHAIBHOTO 3HAYEHHUs1, HO TMOBJIMABIINX Ha Pe3ysbTaT
BBITTOJTHEHHUSL.

4. lonyckaeT rpy0yro omiOKy B X0/I€ BBITIOJIHEHUS pabOThl: B 00bSICHEHUH, B 0(OPMIICHUH, B
COOJTIOJICHUH TIPABUJI TEXHUKH OE€30MaCHOCTH, KOTOPYIO YIEHUK UCTIPABIISIET 110 TPEOOBAHUIO
yUUTEN.

Ouenka "2" cTaBUTCS, €CJIM YYCHHK:

1. He onpenensieT caMOCTOSITENIBHO 11€1h PAa0OTHI, HE MOXKET 0€3 IIOMOIIN YIUTEINSI ITOJITOTOBUTH
COOTBETCTBYIOIIEe 000PYI0BaHKE; BBIMOJIHAET paboTy HE MOTHOCTHIO, U 00BbEM BBIITOJHEHHOHN YacTu
HE MTO3BOJISIET C/IeNIaTh MPABHIILHBIC BBIBOJIBI.

2. lonmyckaet aBe 1 6ojee rpyObie OMOKH B X0/1€ paboT, KOTOPbIE HE MOYKET UCIPABUTH 110
TpeOOBaHUIO TIeIaroTa; WK MPOU3BOIUT U3MEPEHUS, BRIYUCIICHNUS, HAOIIOICHHUSI HEBEPHO.

Kpurepnu 1 HOpMBI OIIEHKH 3HAHWI 1 YMEHUN 00VUYarOIMXCsl 38 HaOII0IeHNEM 00BEKTOB.
Or1ieHKa «5» CTaBUTCS, €CJIA YIYCHUK:

1. [TpaBUIIbLHO TPOBOIUT HAOJIIOACHHE 110 3aIaHUI0 YUUTEIS.

2. BeizensieT cylecTBeHHbIE MPU3HAKH Y HAOMI0aeMoro 00beKTa, mporecca.

3. I'pamoTHO, TOTHYHO OPOPMIISIET PE3YJIBTATH CBOMX HAOIIOICHUM, IemaeT 0000IIECHNUS, BEIBOIBI.




Ouenka "4" cTaBUTCs, €CJIM YYCHUK:

1. [TpaBriIbHO MPOBOAUT HAOTIOJCHHE 110 33AAHUIO YUUTEJIS.

2. JlomycKaeT HETOYHOCTH B X0J1¢ HAOIOICHUI: PU BBIJICTICHUH CYIECTBEHHBIX PU3HAKOB Y
Ha0II0/1aeMOoro 00bEKTa, Mpollecca Ha3bIBA€T BTOPOCTEIICHHBIE.

3. HeOpexxHO il HeTOYHO 0OPMIISIET PE3yIbTaThl HAOIIOICHUN.

Ouenka "3" cTaBUTCH, €CJIM YUCHHK:

1. lommyckaeT oaHy-/ABe rpyOble OMUOKHU MJIM HETOYHOCTH B TIPOBEIACHHUH HAOIIOICHUH TI0 33JJaHUI0
YUUTEIS.

2. IIpu BBIIEIIEHUH CYIIECTBCHHBIX MPU3HAKOB y HA0JIF01aeMOT0 00BEKTa, IPOIIecca Ha3bIBACT JIHIIb
HEKOTOpPBIE U3 HUX.

3. lommyckaet onHy-ABe rpyObie OMMOKH B OOPMIICHHH PE3YIIbTAaTOB, HAOIIOIEHUH U BBIBOIOB.

OreHka «2» cTaBUTCS, €CJIN YYEHUK:

1.lomyckaet Tpu-4eThipe rpyObie OMMOKK B IPOBEACHUH HAOIIOICHHUH 110 3aJaHUI0 YIUTEIS.

2. HempaBWIIbHO BBIIEISIET IPU3HAKK HAOII01aeMOT0 00BEKTa, IpoLecca.

3. Jlomyckaet Tpu-4eThipe rpyobie OomrOKy B 0(OPMIICHUH PE3Y/IbTAaTOB HAOIIOICHHI 1 BEIBOIOB.

Ipumeuanue. OLEHKH C aHAJIM30M YMEHUN U HABBIKOB MMPOBOJUTH HAOIIOACHUS JOBOJSATCS 10
CBEJICHHUS YYaIlllUXCs, KaK IPABUIIO, HA TTOCIIEAYIOIIEM YPOKe, TIOCIIe CaYH OTUYETA.

OOmas kaaccuduKaius OnnooK.

[Tpu onieHKe 3HAHMIA, YMEHHIA, HABBIKOB CJICIYEeT YYUTHIBATh BCE OMIMOKHU (TpyObie U HErpyObIe),
HE0YETH B COOTBETCTBHH C BO3PACTOM yUaIlIUXCSl.

T pyovivu cuumaromes ouubKuy .

- He3HAHHE OTIPE/ICIICHUSI OCHOBHBIX TIOHSTHM, 3aKOHOB, ITPABUJI, OCHOBHBIX MTOJIOKCHUM, TCOPHH,
He3HaHue GopMyIl, OOIIETIPUHATHIX CUMBOJIOB 0003HAUEHUH BEIUYUH, SUHUI] UX U3MEPEHUS,
HAaMMEHOBAHHUI TUX €AUHUII,

- HEyMEHHE BBIIETUTH B OTBETE TTIaBHOE; 0000IIUTH Pe3yabTaThl U3YUCHUS;

- HEyMCHHE NTPUMECHHUTD 3HAHUS JUTSl PEIICHUS 33]1a4, OOBSICHEHUS SIBJICHHUS,

- HEyMEHHE YUTATh U CTPOUTH TpaPUKH, MPUHIIUITHAILHBIE CXEMBI;

- HEyMCHHE TTOJITOTOBUTH YCTAaHOBKY HJTH JIAOOpaTOpHOE 000pyI0BaHUE, POBECTH OTIBIT, ,,
HaOII0/IeHUE, CZIeNaTh HE0OXOUMbIEe PACYETHI WIIM UCTIONIL30BATh ONyUYEeHHBIEC JaHHbBIS IS
BBIBO/IOB;

- HEyMEHHE T0JIb30BaThCs EPBOUCTOUHUKAMHU, YUCOHHKOM, CIIPAaBOUYHUKOM;

- HapyIIeHHe TEXHUKHN 0€30MacHOCTH, HeOPEKHOE OTHOIIIEHNE K 000pYyI0BaHHIO, MpUOOpam,
MaTepuasam.

K neepybvim omnocames owubku:

- HETOYHOCTH (POPMYIIMPOBOK, ONPEIETICHUI, TOHATUMN, 3aKOHOB, TEOPUH, BbI3BaHHASI HETIOJIHOTOU
0XBaTa OCHOBHBIX IIPU3HAKOB OIPENEIAEMOrO MOHATHUS WK 3aMEHOM 1 — 3 U3 9THX MPU3HAKOB
BTOPOCTETIEHHBIMH;

- OIIMOKH MPH CHATHU MOKA3aHUN C U3MEPHUTEIbHBIX IPUOOPOB, HE CBS3aHHBIE C ONPE/IETICHUEM
LEHBI JIeJIEHUS IIKaJIbI;

- OIIMOKH, BbI3BAaHHbBIE HECOOJIIO/ICHUEM YCIOBUI MPOBEICHUS ONbITA, HAOMIOIEHUS, YCIOBUN
paboThl mprbopa, 000PyIOBaAHHS;

- OIIMOKH B YCJIOBHBIX 0003HAYEHUSAX HA CXeMaxX, HETOUYHOCTh rpaduka;

- HepalMOHAIbHBINA METOJ pEIIeHUs 3a/1a4H, BHIIOJTHEHUS YaCTH MPAKTUYECKON paboThl,
HEJ0CTAaTOYHO MIPOJYMaHHBIH IJIJaH YCTHOI'O OTBETA (HapyLIEHUE JIOTUKHU U3JI0KEHMS], T0OIMEHA
OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

- HEpaIMOHAIbHbBIE METOBI pabOTHI CO CIIPABOYHOM JIUTEPaATYpOii;

- HEyMEHHE pelaTh 3aJauu, BHIIOIHAT 3aJJaHHs B 00ILEM BHJIE.

Heoouémamu sensaomes:




- HEepalMOHAIbHbIE TPUEMBI BEIYMCICHHUH U TPe0o0pa30BaHMii, BBIITOJHEHHS ONBITOB, HAOIIOICHU,
IIPAKTUYECKUX 3aJaHNM;

- apu(METHUECKHUE OMNOKN B BEIUMCIICHHUSIX;

- HeOpe)KHOE BBINOJIHEHHE 3aIlUCel, yepTexeil, cxeM, rpadukoB, TabIuL;

- oporpaduueckre U MyHKTYallMOHHBIC OIIHOKH.

COJEPKAHUE KYPCA

Tema 1: BBenenue (1u)

HaquLIe METOABI ITO3HAHUA BECIICCTB U XUMHUUYCCKUX SIBJICHHﬁ. POHB 3KCHepI/IMeHTa n
TEOPUHU B XUMUH. Mooenuposanue Xumuueckux npoyeccos.
[Ipeamert oprannueckoit xumun. CpaBHEHHUE OPraHUYECKUX COCTMHEHUM C HEOPTaHUYECKUMHU.
[pupoHbIe, HCKYCCTBEHHBIE M CHHTETHUECKAE OPTaHUIECKHE COEMHCHUS.

Tema2: Teopusi CTpOeHHsI OPraHuYecKux coeauHenuii (5 u)

BanentHocTh. XMMHUECKOE CTPOCHUE KAK MOPSIIOK COEIMHEHUS aTOMOB B MOJIEKYJIE
COIIACHO UX BaJICHTHOCTH. YTJIEpOAHBIN ckeneT. Pagukanel. @yHKIMOHANbHbBIE Tpynbl. OCHOBHbBIE
II0JIO’KEHUSI TEOPUU XUMUYECKOTO CTPOEHUSI OPraHMUYECKUX coeAuHeHni. [lonarue o romonoruu u
TOMOJIOTaxX, TOMOJIOTMYECKOM psiJie, CTPYKTYPHOU U30MEPUM U U30Mepax. TUIIbI XUMUYECKHUX CBA3EH
B MOJIEKYJIaX OPraHUYECKUX COeTUHEHUH. XUMUUecKrue GopMyIIbl U MOJIEIH MOJIEKYJI B
OPraHUYEeCKON XUMHH.

JemoncTpanuu. Mozenu MOJIEKyJ TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCIUHEHUM.

Tema 3: YriieBoaopoabl M UX MPHPOIHbIE HCTOYHUKH (8u)

[Ipupoansiii ra3. Ankansl. [Ipuponnsiii raz kak Tormso. [IpenmyiecTBa npupoIHOTo rasa
nepes ApyrumMu BuaaMy Tormmsa. CocTaB MPUPOIHOTO rasa.

A 7K a H bI: TOMOJIOTHYECKHH PsAJI, U30MEPHUS U HOMEHKJIATYpa aIKaHOB. XMMHUUYECKHE
CBOWCTBA aJIKAHOB (Ha MpUMEpe METaHa U 3TaHa): TOpEeHHe, 3aMeIlleHUEe, Pa3JIoKEHUE U
nerugpupoBanue. [IpumeHeHne aikaHOB HA OCHOBE CBOMCTB.

A 11 X € H bl. DTHJIEH, €ro Moly4yeHue (AeruIpupoBaHNuEeM 3TaHa U JAeTHIpaTaliei TaHoa).
XUMHYeCcKHe CBOWCTBA ATHIIEHA: TOPEHHE, KaUeCTBEHHbIE peakliny (00eciiBeunBaHNEe OPOMHON BObI
Y pacTBOpa NIEpMaHraHara Kajus), ruaparanus, nonuMmepusanus. [lommstuinen, ero cBoicTBa u
npuMmeHenue. [lpuMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

AnkanueHs U Kay4dyk H. [lonaTue 06 ankagueHax Kak yrieBoJopoJiax ¢ IByMs
JIBOWHBIMU CBS3SMU. XMUMHUUYECKHE CBOMCTBA OyTanueHa-1,3 u uzonpeHa: odecrBeunBaHue OpOMHOM
BOJIBI M NTOJIMMEpHU3aLus B KaydyKku. Pe3nHa.

A 71K 4 H bl. AIETHIIEH, €T0 MOJIy4eHHEe MUPOIU30M METaHa U KapOUIHBIM CIIOCOOOM.
XUMHUECKUE CBOMCTBA alleTUJIeHa: TopeHue, o0eciiBeunBaHe OpOMHOI BObI, TPHCOEINHEHHE
XJIOpoBOAOpoaa u ruapaTanus. [I[ppumeHeHue aneTnieHa Ha OCHOBE CBOMCTB. Peakius
NOJIMMEPU3aLHY BUHWIXJIopuAa. [1oMMBUHUIXIIOpU U €0 IPUMEHEHNE.

b e 1 3 0 1. [lonyuenue 6eH305a U3 TeKcaHa U aneTUieHa. XUMUYECKUE CBOMCTBA OeH30a:
rOpeHue, raloreHupoBanue, HuTpoBanue. [lpumenenne 6eH3051a HA OCHOBE CBOMCTB.

He ¢ 1 5. CoctaB u nepepadbotka Hedptu. Heprenponykrel. ben3un u nonstiue 06 0KTaHOBOM
quCIIe.

KonTtpouabHas pa6ora Nel «YrieBonopoab»

Temad: Kucnopoacoaep:kamme opraHn4ecKne coeTHHEHUsI U UX MpupoaHbie ucrounnku (10u)
EnnHCTBO XMMUYECKOU OpraHu3alyy )KUBbIX OPraHU3MOB. XUMHUYECKHIM COCTaB HKUBBIX
OpraHu3MOB.
C mu p 7 b1 [lonydyenne sTaHONa OPOKEHUEM TIIOKO3BI M TUAPATAINEH STUIICHA.



['mapoxcuiipHas rpynna kak GyHkiuoHansHas. [IpencraBnenne o BOIOPOIHOM CBA3H. XUMHUYECKUE
CBOICTBa ATaHOJIA: TOPEHUE, B3aUMO/ICHCTBUE C HATPUEM, 00pa30BaHUE MPOCTHIX U CIOMKHBIX
3HUpOB, OKUCIICHHE B alibJerua. [[puMeHeHne 3TaHoIa Ha OCHOBE CBOWCTB.

AJIKOTroJIn3M, €ro NOCJIEACTBUS U MPEAYIPEKICHHE.

[TonsiTHE O MpEAEIbHBIX MHOTOATOMHBIX CIMpTaX. | TMIIEpHUH Kak NpeCTaBUTEIb
MHOI'0aTOMHBIX clIUPTOB. KauecTBeHHas peakiysi HAa MHOTOaTOMHbIE cnupThl. [Ipumenenue
[JIMLIEpUHA.

KamenHnbp it yrons. @ eH o Kokcoxumuueckoe npou3BOACTBO U €0 MPOAYKIIHS.
[Tony4yenue ¢peHona KOKCOBaHNEM KaMEHHOTO yTiist. B3anMHoe BIMsIHHE aTOMOB B MOJIEKYJIe
deHomna: B3auMoieicTBHE C TUIPOKCUIOM HATpHsl U a30THOU kucnoToi. [lonukonaeHcanus gpeHomna
¢ popmanberuioM B GeHOIOPOPMATBICTHIHYIO CMOIY.

[Tpumenenue ¢eHosia Ha OCHOBE CBOWCTB.

A np peru bl [lonyuyeHue anpaeruoB OKMCIEHUEM COOTBETCTBYIOLIUX CIIUPTOB.
XUMHUYECKUE CBOMCTBA aJIbJAETUJIOB: OKUCIEHNE B COOTBETCTBYIOUIYIO KUCIOTY U BOCCTAHOBJIEHUE B
COOTBETCTBYIOIIMI criupT. [Ipumenenue Gpopmanbaerua u areraibIeruaa
Ha OCHOBE CBOMCTB.

KapO6ounoBsie kucioT bl [lomydyenne kapOOHOBBIX KHUCIOT OKHCICHHEM allbICTH/IOB.
XUMUYECKUE CBOWCTBA YKCYCHOM KUCIIOTHI: 00IIME CBOWCTBA C HEOPTaHUYECKUMHU KUCIOTaMU U
peaknuus drepudukanun. [IpuMeHeHne yKCYCHOM KHCIIOTH Ha OCHOBE CBOMCTB. BrIciue skxupHbIe
KHCJIOTBI HAa IPUMEPE NAIIbMUTUHOBOM U CTEAPUHOBOM.

CnoxHble 3P upsl u xup bl [lonydeHue c1oxHbIX 3QUPOB peakuuen
srepuduxanyu. Crnoxxnble 3GUpsl B IpUpoae, ux 3HaueHue. [Ipumenenne cioxHbIX 3pUpoB Ha
OCHOBE CBOMCTB.

XKupsl kak cnoxkHbie 3¢upbl. XUMHUECKHUE CBOMCTBA KUPOB: THAPOIU3 (OMBUICHUE) U
TUAPUPOBAHUE KUJIKHUX KUPOB. [I[puMeHeHNe )KupoB Ha OCHOBE CBOWCTB.

Y riaeBo bl YTIEBOIBI, UX KiIaccuUKaIys: MOHOCaXapu bl (TIIF0K03a), AUCAXaAPUIbI
(caxapo3sa) u moaucaxapu bl (Kpaxmall U IeJUII0JI03a). 3HaUYE€HUE YTIIEBOOB B )KUBOM MPUPOIE U
JKU3HU YETIOBEKA.

I'mroko3a - BeIecTBo ¢ IBOMCTBEHHON (DYHKITMEH - aJIbAETUIOCTIUPT. XUMUUECKHE CBOMCTBA
IJIFOKO3bI: OKUCIIEHUE B INIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJICHHE B COPOUT, OposkeHue
(MOOYHOKHCIIOE U cUpTOBOE). [IprMeHeHue riroKo3bl Ha OCHOBE CBOMCTB.

Hucaxapunpl 1 nonucaxapuibl. [IoHsTHE 0 peakuuaX MOJIUKOHACHCALMH U TUAPOIN3a Ha
IpUMepe B3aMONPEBPAIICHHIN: III0K03a — MTOJINCaXapu.

JemoncTpanuun. OKuClIeHHE CIUpTa B anbAerul. KauecTBeHHas peakiusi HA MHOTOaTOMHbBIE
crupthl. Komnekuus «KaMeHHBIN yrosib U IpOAYKTHI €ro nepepadoTku». PactBopumocts (heHosa B
BOJIE TP OOBIYHOM TemIepaType u Npu HarpeBaHuu. KauecTBeHHBIE peakiinu Ha (eHou. Peakius
«cepedpsHOTOo 3epKasia» allbJeTUI0B U III0K03bl. OKHUCIEHHNE abJAETUIO0B U TIIOKO3bI B KUCIIOTHI €
nomouisto rupokcua meau (I). [onmydyenne ykCycHO-3TUIOBOIO U YKCYCHO-M30aMUIIOBOTO
a¢upoB. Komnekmus a3¢upHbix Macen. KauecTBenHas peakiusi Ha Kpaxmal.

KountpoabsHnas padora Ne2 «Kucnoponocoaepxaniie OpraHui4eckue CoOeIMHEHUS

Tema 5: AzoTocoaep:kamye coelMHEHUs U UX HAXO0KIeHUe B )KMBOM nmpupoae (74)

A M 1 H bI. [lonsTie 06 amunax. [lonydyenne apomaTH4ecKOro aMiuHa - aHWIMHA - U3
HUTpPOOEH30J1a. AHWIMH KaK OpraHMYecKoe OCHOBaHKE. B3aMHOe BIUsSHIE aTOMOB B MOJIEKYJIE
aHWINMHA: OcJlabJieHne OCHOBHBIX CBOMCTB U B3auMoelicTBue ¢ OpomHo# Bonoil. [Ipumenenue
AQHWJIMHA HA OCHOBE CBONCTB.

AMUHOKUCITOT B [lonydeHre aMuHOKUCIIOT U3 KapOOHOBBIX KUCIIOT U THAPOIU30M
0enKoB. XMMHUECKUE CBOMCTBA aMHHOKHUCIIOT Kak aM()OTEpHBIX OPTaHUYECKHX COSINHEHHIMA:
B3aMMOJICICTBHE CO 1IEI0YaMH, KUCIOTAMU U APYT C APYroM (peakius MOJMKOHICHCAIUN).
IlenTuaHas cBsA3b U nonUNENTUAbL. [I[puMEHEHNE aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 1 x u. [lony4yenune 6eMKOB peakiueil MOJTUKOHIEHCAIIMA aMUHOKHCIIOT. [lepBruyHas,
BTOPUYHAS M TPETUYHAS CTPYKTYpHI OeKOB. XUMUYECKHE CBOMCTBA OCIIKOB: TOpPEHUE, JCHATypalus,



TUAPOIIU3 U IIBETHBIC peakiuu. bruoxumuueckue GyHKIIUN OEIKOB.
['eHeTnyeckas CBSI3b MEXAY KJIacCaMU OPTraHMYECKUX COCIUHEHHM.

HyxnennoBeie kucinotsl. CUHTE3 HYKJIEMHOBBIX KUCIOT B KJIETKE U3 HYKJICOTHA0B. OOt
miaH cTpoeHus Hykiaeoruaa. Cpapaenue crpoenus u Gpynkuuii PHK u [IHK. Ponps HykinenHOBBIX
KHCIIOT B XpaHEHUH | lepeiade HacaeacTBeHHON nHpopmaryn. [ToHsTHE 0 OMOTEXHOJIOTHH U
T€HHOW UH)KEHEPUHU.

Tema 6: Xumusi ¥ :Ku3Hb. BHOJIOrMYecKH aKTHBHbBIE BemecTBa (2u)

XumMus u 3100p o0 Bb e. CocTapIsAIOUUE 300POBbSL.

® epMeHTbl. DepMeHTHI Kak OMOJIOTHUECKUE KaTalu3aTopbl OEIKOBOM IPUPOIBI.
Ocobennoctu QYHKIIMOHHPOBAHUS PepMeHTOB. Poib epMEHTOB B KU3HEIEATEIILHOCTH KUBBIX
OparHu3MOB U HAPOJHOM XO3SHCTBE.

B utaMuH bl [lonaTue o BuTamuHax. Hapyiienus, cBs3aHHbIE ¢ BATAMUHAMMU:
aBUTAMUHO3bI, THIIOBUTAMHMHO3bI U TUIIEpBUTAMUHO3bL. Butamun C Kak IpecTaBUTelb
BOJIOPACTBOPUMBIX BUTAMUHOB U BUTAMHH A KaK MPEACTaBUTENb )KUPOPACTBOPUMBIX BUTAMHHOB.

I" 0 p M 0 H bl. [IOHATHE O TOPMOHAX KaK I'YMOPAJIbHBIX PETYIATOPAX KU3HEAEATEIILHOCTH
KUBBIX OPraHU3MOB. VIHCYJIMH U aJipeHaIMH KaK MpecTaBuTeN TopMoHOB. [IpodunakTuka
caxapHoro nuabera.

JIlek apcTBa. JlekapcTBEeHHAst XUMUS: OT HATPOXUMHUHU 0 XUMUOTEPAIIUU. ACIIUPHUH.
AnTHOMOTUKY U TucbakTeprno3. Hapkortnueckue BemectBa. Hapkomanus, 6opsba ¢ Heil u
npodunaktuka. [Ipobiemsl, cBA3aHHbBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX [IPENapaTOB.

Xumusa u nuw a Kanopuiinocms 6eikos, sHcupos, y21e60008.

Xumus 6 nogcedHnesHoll dusHu. Ilpasuna bezonacuoii pabomoul co cpedcmaamu
ObIMOBOL XUMUU.

Xumuueckue eugecmea Kak cmpoumeinbHuvle U nooel04nble mamepuansl. Bewecmsa,
UCnonb3yemble 8 NOAUSPAPUU, HCUBONUCU, CKYIbNMYPE, apXumeKmype.

XUMUYECKOE 3arpsi3HEHUE OKPYIKaIOLIEH CpeIbl U €ro MOCIEICTBUS.

Bvimosas xumuueckas epamomnocme.

JemMoHcTpanum. Pasnoxenue nepokcuia BOIOpoaa Karaaa3zoil CbIporo Msica 1 CbIporo kaproders.
Komnexkuuss CMC, conepxammux 3H3uMbl. Mcnbitanue cpensl pactsopa CMC nHIuKaTopHOR
O6ymaroit. Unmoctpaunu ¢ pororpadusMu KUBOTHBIX € pa3IMYHbBIMU (JOpMaMU aBUTAMHHO30B.
Kosnnexnust BUTaMUHHBIX NpenaparoB. McnbelTaHue cpeibl pacTBOpa aCKOPOMHOBOM KMCIOTHI
MHAMKATOpHOU Oymaroii. McnbiTanue anteyHoro npenapara MHCYJIMHA Ha Oenok. Jlomamnss,
nabopaTopHasi ¥ aBTOMOOMJIbHAS alTeuKa.

Tema 6: HckyccTBeHHbIE U CHHTeTHYECKHE OpraHuveckue coexmHenns (lu)
NckyccTBeHHBIE TOJTHUM e D bl. [lolydeHrne HCKYCCTBEHHBIX MTOJIMMEPOB, KaK
IPOAYKTOB XMMHUYECKOH MOAM(UKALINY TPUPOTHOTO MOTUMEPHOTO ChIpbs. MICKycCTBEHHbBIE BOJIOKHA

(amreTaTHBIN IIETIK, BUCKO3a), X CBOICTBA U IPUMEHEHUE.
CuHTeTHuecKkue NOJUMe D bl [lonydeHre CHHTETHYECKUX TTOJIMMEPOB PEAKIIUSAMU
MOJIMMEPU3AINH U MoJMKOHAeHcanuu. CTpyKTypa MOJIMMEPOB

JIMHEWHAasA, pa3BETBIICHHAs U IPOCTpaHCTBEHHAasA. [IpeacTaBuTeny CHHTETUYECKUX IIACTMACC:
MOJIMATUIIEH HU3KOTO ¥ BBICOKOT'O J1aBJICHUS, TOJMIIPONIMIIEH U MTOJIMBUHUIXJIOpU. CUHTETHYECKHE
BOJIOKHA!
JlaBcaH, HUTPOH U KalpOH.

JemoncTpanuu. Komuteknus miactMace v u3aenuii u3 Hux. Koymeknuny HCKyCCTBEHHBIX U
CUHTETUYECKH BOJIOKOH Y M3CIIMN U3 HUX. Pacrio3HaBaHuE BOJIOKOH 110 OTHOLIEHUIO K HATPEBAHUIO
U XUMUYECKUM PEaKTHBaM.



YueoHno remarunueckni miaan 11 kiace

No
n/n

Tema

Kon-
60
yacoe

IInanupyemuiit pesynomam

Cpoxu

1.

[Tepnoanueckuii
3aKOH U CTPOEHUE
aToma.

3

3HaTh COBPEMEHHBIE
MPE/ICTaBICHUS O CTPOCHUU
aToMa, CyITHOCTb MOHSTHS
opOutainbs. CMbICH
[leproauueckoro 3akoHa,
TOPU30HTAJIBHBIE U
BEPTHUKAJIbHBIE
3aKOHOMEPHOCTH.

Ctpoenue
BEIIECTBA.

3HaTh BUJIBI CBSI3€1: HOHHAS,
KOBaJICHTHAs MOJIsIpHasi,
HETIOJISIPHAsA, METAJUINYECKas,
BOJOpOAHasA. THIbI
KPUCTAJIINYECKUX PEIIETOK.
XapakTepUCTUKHU BEIIECTB
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.
[Tomumepsl: IacTMacchl U
BOJIOKHA. ["a3000pasHeble,
KUJKUE, TBEPABIE COCTOSHUS
BeIEeCTB. JucnepcHbie
CHUCTEMBI, KJIacCu(HUKaIUs B
3aBUCHUMOCTH OT arperaTHoro
COCTOSIHUSL.

DIIEKTPOIUTAYECKAS
JUCCOLINAITHS.

3HATh MTOHATHE
AJICKTPOIIUTUYECKOU
nuccoranuu. MexaHusm
JIMCCOITMAIINHY BEIIECTB C
Pa3IUYHBIM TUIIOM CBSI3H.
CuiibHBIE U cl1a0bIe
3JEKTPOJIUTHL. ['uaponus
HEOPTraHUYECKUX U
OPraHUYECKUX BEIIECTB.

XHUMHUYECKHE
peaKLnH.
Bermiectna.

15

3HaTh KJIACCU(PUKALIUIO
XUMUAYECKHX pPeaKluil.
®dakTopbl, BAUSIOMINE HA
CKOpPOCTh XUMUYECKHUX




peakuuii. Ponb BoabI B
XAMUYECKOU pEaKuu. Y METh
COCTaBJIATH OKHCIIUTEIBHO-
BOCCTaHOBHUTEIBHbBIC PEAKIIUH.
DJIEKTPOJIU3 PaCIJIaBOB U
pacTBOPOB, MPAKTUUECKOE

MIPUMEHEHNE.
5. | UtoroBoe 3 Pemenne reneTnueckux
MMOBTOPCHHE. ypaBHEHUI Ha B3aMMOCBSI3b
MEXy OPTaHUYECKUMHU H
HEOPTaHUYECKUMHU

BeniecTBaMu. [IepcrieKTHBEI
Pa3BUTHUSA XUMUYECKON HAyKH
1 XUMHYECKOTO
npou3BojicTBa. [1pobaeMbl
OKPY’KarOIIEH CPEIBI.

Bcero 34

COJAEP)KAHUE KYPCA

Tema 1

Ilepuoauuecknii 3aK0H U cTpoeHne atoma (34)

OcHogubie ceedenuss 0 cmpoeHuu amoma. SIApo: IpoTOHbI U HEUTPOHBL. M130TONBL. DIEKTPOHBI.
OneKkTpoHHas 00004Ka. DHEpreTuueckuil ypoBeHb. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX
000J109€K aTOMOB AJIEMEHTOB 4-T0 U 5-T0O EPHOI0B Tieproaudeckoi cuctemsl [. 1. Menneneera
(mepexoaHbIX 1eMeHTOB). [ToHaTHE 006 OpOUTANIAX. S- U P-OpOUTANIU. DINEKTPOHHBIE KOH(DUTYpALIUU
aTOMOB XMMHYECKHUX 3JIEMEHTOB.

Ilepuoouyecxuii 3axon /[. M. Menoeneesa 6 céeme yuenus o cmpoernuu amoma. Otkpeitue /1. 1.
MeH1eneeBbIM IEPUOJNYECKOTO 3aKOHA.

[Tepuonuueckas cucrema XxumMuueckux snemeHToB . M. Menaeneesa - rpaduueckoe 0ToopakeHue
MIEPUOIUYECKOrO 3aKOHA. DU3NUYECKHI CMBICI MOPSAIKOBOIO HOMEpa 3JIEMEHTA, HOMepa eproaa u
HOMepa rpynnsl. BaneHTHbIE 211eKTpOHBL. [IpUYnHBI H3MEHEHUs CBOWCTB 3JIEMEHTOB B IIEPUOAAX U
rpynnax (TJaBHBIX HOATPYIINaXx).

ITonoxenue BOAOPOAA B IEPUOJUYECKON CUCTEME.

3HayeHHe MePUOIMYECKOTO 3aKOHA U MEPUONYECKON CUCTEMBI XUMUYECKUX 3y1eMeHTOB []. M.
Menaeneesa uis pa3BUTHs HAYKU U IOHUMAHUS XUMUYECKOW KapTUHBI MUpA.

JMemoncTpanuu. Paznuunsie GopMbl NEPUOTUISCKON CUCTEMBI XUMUUYECKHX AemeHToB J[. Y. Men-
JiereeBa.

Tema 2

Crpoenne BemecTna (7 1)

Honnas xumuyeckas céa3wv. Katnonsl u annonsl. Kiaccudukamust noHoB. IOHHBIE KPUCTAJUTHUECKHE
PEHICTKU. CaoiicTBa BCIICCTB C OTUM THUIIOM KPUCTAJUIMYCCKUX PCHICTOK.

Kosanenmmnas xumuueckas c6sa3b. DNEKTPOOTPULIATENLHOCTD. [losisipHas U HenosipHasi KOBaJECHTHBIE
cBs3u. Jlumons. [TonsspHOCTE CBS3M M MOJMSAPHOCTH MOJIEKYJIbl. OOMEHHBIN U TOHOPHO-aKIIENTOPHBII
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBSA3U. MOJIEKYIISIpHbIE U aTOMHBIE KPHCTAIIINUYECKUE
pemeTku. CBOMCTBA BEIIECTB C 3TUMU TUIIAMU KPUCTAJUIMYECKUX PEIIETOK.

Memannuueckasa xumuyeckasn céa3b. OCOOCHHOCTH CTPOCHHUS aTOMOB METAJUIOB. MeTayuinueckas



XUMHUYECKast CBSI3b M METAJUTMUYECKasi KpUCTAITNYEcKast perieTka. CBOWCTBA BEIIECTB C ATUM THIIOM
CBSI3H.

Booopoonas xumuueckas céa3v. MeXMOIEKYISIpHAS U BHYTPUMOJICKYJIIpHAst BOAOPOIAHAS CBS3b.
3HaueHue BOJOPOIHON CBSI3U JJI OpPraHU3alui CTPYKTYpP OMOMOIMMEPOB.

Tonumepuwr. IlmacTMacchl: TEPMOIUIACTHI M PEAKTOIUIACTHI, UX MPEACTABUTEIHN U IPUMEHEHHUE.
Bonokna: npupoanslie (pacTuTeIbHbIE U )KUBOTHBIC) U XUMUYECKHE (MCKYCCTBEHHBIE U
CHUHTETUYECKHUE), UX MPEIACTaBUTENN U IPUMEHEHHE.

TI'azoobpasnoe cocmosinue gewgecmaa. Tpu arperaTHbIX COCTOSIHUS BOJbl. OCOOEHHOCTH CTPOCHHUS
ra3oB. MoJsipHBI 00bEM Ta3000pa3HbBIX BEIIECTB.

[Tpumepsl ra3000pa3HbIX MPUPOIHBIX CMECE: BO3yX, IPUPOAHBIN Ta3. 3arps3HeHue arMocepbl
(KHCTIOTHBIE T0XKIH, TAPHUKOBBIN 3P deKT) u 6oprda ¢ HUM.

[IpencraBuTenn ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO, YIIIEKUCIbIHN ra3, aMMuak, 3tTuiieH. Ux
NoJy4eHue, coOupaHnue u pacro3HaBaHue.

Kuokoe cocmosinue eewgecmea. Bona. Ilorpebnenue Boasl B ObITY U Ha IPOU3BOACTBE. JKeCcTKOCTh
BOJIBI U CTIOCOOBI €€ YCTPaHEHUSI.

MunepasnbHbIe BOJIbI, UX HCIIOIb30BAHUE B CTOJIOBBIX U JICYECOHBIX ETISIX.

Kunkue kpucTayuipl ¥ BX IPUMEHEHUE.

Tseepooe cocmosiHue gewgecmaa. AMopdHbIe TBEpAbIE BEIIECTBA B IPUPOJIC U B )KU3HH UEIOBEKA, UX
3HaueHue U npuMeHeHue. Kpucraiamueckoe CTpOeHNE BELLECTBA.

Hucnepcuuvle cucmemsi. IlonsTie o nucnepcHbIx cuctemax. Jucnepcuas pasza u qucnepcuoHHas
cpena. Kinaccugukarus TucnepcHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOTO COCTOSIHUS TUCTIEPCHOM
Cpebl U AUCTIEPCUOHHOM (a3bl.

['pyboaucriepcHbIE CUCTEMBI: SMYJIbCHHU, CYCTICH3UH, a3PO30JIH.

TOHKOUCTIEPCHBIE CUCTEMBI: T€lIU U 30JIH.

Cocmas eewgecmea u cmeceu. BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB.

[ToHsATHE «I1OIS» U €€ PAa3HOBHIHOCTH: MaccoBas (JI0JIsl SJIEMEHTOB B COCJIMHEHUH, JTOJIST KOMITIOHEHTA
B CMECU — JI0JIsl IIpUMeECeH, J10JIsl paCTBOPEHHOT'O BEIIECTBA B pacTBOpe) U 0ObeMHast. Jloms BbIxoa
MPOIYKTA PEAKIMH OT TEOPETUIECKH BO3MOMKHOTO.

JemoHncTpanuu. Mojienb KpUcTalIndeckoi pemeTku xiopuaa Harpusi. OOpasiisl MUHEPAIoB C
MOHHOW KPUCTAJUIMYECKON PEIIETKOM: KAJIBIIUTA, TAIUTa. MOIeNIN KPUCTAJUTMYECKUX PEIIETOK
«cyxoro Jbaa» (WM oja), anMasa, rpadura (unu kBapua). Monaens monexynsl JIHK. O6pasiib
ractMacce (peHosnohopMalibIeTuaHbIE, TOTHNYPETaH, MOTUITHIICH, TTOTUIPOIUTIEH,
HNOJMBUHUIIXJIOPU) U U3AETHs U3 HUX. OOpa31bl BOJIOKOH (LIEpCTh, MIENK, alleTaTHOE BOJIOKHO,
KarpoH, JIaBCaH, HEWJIOH) 1 u3aenus u3 Hux. OOpasipl HeOPraHUYECKUX MOJIMMEPOB (cepa
TIacTUYeCKasi, KBapll, OKCUJ aTFOMUHUS, TIPUPOIHBIE aTFOMOCUIUKATHI). MOJIEIb MOJIIPHOTO
o0bema razoB. Tpu arperatHbix cocTOsTHUS BoJIbl. OOpa3iibl HAKUIK B YallHUKE U TpyOax
LEHTPaILHOTO OTOMIeHH. JKeCTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. [Ipubopbl Ha KUIKUX
kpuctamuiax. O0pasiibl pa3IMUHbBIX TUCIIEPCHBIX CUCTEM: SMYJIbCUH, CYCIICH3UM, adpO30JIeH, renei u
3oneil. Koarymsius.

Tema 3

duaekTpojMTHYecKass Auccounanus (64)

PacTBOpHI Kak TOMOT'€HHBIE CUCTEMBI, COCTOAIINE U3 YaCTUI] pACTBOPUTEIIS, PACTBOPEHHOTO
BCIIECTBA U ITPOAYKTOB UX B3aHMOﬂeﬁCTBHH. Tumnsr pacTBOPOB. :‘)J'IeKTpOJ'II/ITI)I N HCOJICKTPOJIUTHI.
Comnu B cere TO/l. ['maponus coneil.

Tema 4. Xumuueckue peakinuu. Bemecrtsa. (4 yaca)

Knaccudukarms XuMUYeCKIX PEAKIHiA B HEOPTAHUIECKON W OPTaHMYECKON XUMHUH.

CKOpOCTh PEaKIHH, €€ 3aBUCUMOCTh OT Pa3IMIHBIX (DAaKTOPOB. 3aKOH JACHCTBYIOIINX Macc. DHEPTHS
aktuBauuu. Katanus u katanuzaropsl. OOpaTuMocTh peakiuii. Xumudeckoe paBHoBecue. CMmelieHne
paBHOBecHs 1o AeiicTBreM pa3nuyHbix GakTopos. [Ipunuun Jle [Hartense. [IponzBoacTBo cepHoii
KHUCJIOThI KOHTAKTHBIM CITIOCOOOM.



OnexTponuTrdeckas aucconuanys. CUIbHbIE U C1a0ble 3JeKTPOIUThl. KHcIo0THO-0CHOBHBIE
B3auMojieiicTBUs B pacTBopax. Cpena BOJHBIX paCTBOPOB: KHCIIas, HEUTpalibHas, mienoyHas. MonHoe
npousBeieHre BoAbl. Bogopoaneiii mokasarens (pH) pacTropa.

I'maponns opraHuuecKuX U HEOPraHUYECKUX COECIUHEHUN.

HemMoHcTpanuy. 3aBUCUMOCTb CKOPOCTH PeaKLUU OT KOHIIEHTPALUU U TeMIepaTypsl. Paznoxenue
MepoKCcuIa BOIOPOJa B IPUCYTCTBUU KaTann3aTopa. OnpelieJieHue cpelibl pacTBOpa C MOMOILBIO
YHHUBEPCAJIBHOIO MHAUKATOPA.

JlaboparopHsie onbIThL. [IpoBeeHHE peakIiii HOHHOTO OOMEHa JIJIsl XapaKTEPUCTHKU CBOWCTB
3JIEKTPOJIUTOB.

[TpakTrueckas pabota. BiusiHue pa3nuuHbIX GaKTOPOB Ha CKOPOCTh XUMHUYECKON PEaKIIHH.
Pacuernsle 3anaun. Berancinenne Maccsl (KoIM4yecTBa BEIIECTBA, 00beMa) MPOIYKTa PEaKIH, eCIn
U3BECTHA MAacca UCXOQHOIO BEUIECTBA, COAEPIKALIETO OIPEACIIEHHYIO JOJI0 IPUMECEH.

Tema S. UToroBoe noBTopeHue, 1eMOHCTPAIUS JUYHBIX JOCTHKeHHH yyammxcs (34).

INVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O IIPE/IMETA, KYPCA.

ILGHTGHBHOCTB o6pa3013aTeanoro YUpCIKACHUSA 06mer0 06p8.30BaHI/I$I B 06y‘l€HI/II/I JOJDKHa OBITH
HalpaBJICHA HA JOCTHUIKCHUC O6y‘IaIOH_II/IMI/IC$I CICAYIOIUX JHYHOCTHBIX Pe3yJbTaTOB!

8. B LIEHHOCTHO-OPHUEHTAIIIOHHOH cepe — YYBCTBO T'OPJOCTH 32 POCCHUICKYI0 XMMHYECKYIO
HayKy, TyMaHH3M, OTHOILIEHUE K TPYAY, LEICYCTPEMIEHHOCTh, CAMOKOHTPOJIb H CAMOOIICHKA;

9. B TpymoBoii chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIIEH 00pa3zoBaTeIbHOMN
TPaeKTOPHH;

10. B mo3HaBaTenbHON (KOTHUTHBHOM, MHTEIUICKTYaIbHON) cepe — MOTHBALIUS YUCHUS, YMEHUE
YIIPaBJIATh CBOEH MMO3HABATENbHON JAEATEIBbHOCTHIO.

MeTaleeIlMeTHLIMI/I pe3yiibTaTaM OCBOCHHA BBIITYCKHHUKaAMH OCHOBHOM IIKOJIBI nporpamMmsl 110

XUMUHU ABJIAKOTCA:

4) WUCMONB30BAHUEC YMEHHWH W HABBIKOB Pa3IMYHBIX BHOB IMO3HABATEILHON JESATEIBHOCTH,
MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS JJIS U3yYEHUS PA3TUYHBIX CTOPOH OKPYKAroIIen
JNIEUCTBUTEITLHOCTH,

5) HWCHOJb30BaHHWE OCHOBHBIX HWHTE/UICKTYaJIbHBIX Olepaiuii: (HopMyIHpOBaHWE THIIOTES,
aHaJN3 U CUHTE3, CPaBHEHHE, 0000IIEHUE, CUCTEMAaTH3aIIHsl.

6) YMeHHe reHepupoBaTh HCH U ONPEIENIATh CPEACTBA, HEOOXOJMMBIC [T UX PeaTH3aliuu

HpeIlMeTHbIMI/I pe3yjdabTaTaMi OCBOCHUA BBIITYCKHUKaMH OCHOBHOI IIIKOJIBI IporpaMmsl 110 XUMHUHU

SABIAKOTCA:

4. B mos3HaBarenbHOW cdepe: gaBaTh OMpENCNICHUs W3YyYCHHBIM TMOHSATHUSM, OIHCHIBAThH
JIEMOHCTPAIIMOHHBIE M CaMOCTOSITEIHHO MPOBEAEHHBIC DKCIIEPUMEHTHI, KIIacCH(DHUIIMPOBATH
M3y4eHHBIE OOBEKTHI U SIBJICHUS, CTPYKTYPHUPOBATH MPOHICHHBIN MaTepural.

5. B I1IeHHOCTHO — OpHEHTAIMOHHOW cdepe: aHaTM3UPOBATh M OIEHWBATH TOCIEACTBUS IS
OKPY’KaIOIIeH Cpellbl OBITOBOM M MPOU3BOACTBEHHOM JEATEIHHOCTH YENIOBEKA, CBI3AHHOM C
nepepaboTKOM 1 UCIIOJIb30BaHNUEM BEIIECTB;

6. B tpymoBoii chepe: mpoBOAUTH XUMHUECKUN IKCIIEPUMEHT



TPEBOBAHUSA K YPOBHIO NIOATI'OTOBKHN YYAIIUXCA 10-11 KJTACCA

VYuarmuecs: B pe3yJibTaTe yCBOCHHS pa3jieia JOKHbBI 3HATH/IOHMMATh !

11. BakHeHIIME XUMUYECKUE TIOHATHUS: BEIIECTBO, XUMHUYECKHUH JJIEMEHT, aTOM, MOJICKYJa,
OTHOCHTEJIbHASI aTOMHAsi M MOJIEKYJSIpHAs Macchl, MOJIb, MOJISIpHAsE Macca, MOJISPHBIM
00BEM, YrIepoaHbIi cKeleT, (PYHKIIMOHATbHAS TPYIINa, H30MEPUSs, TOMOJIOTHS;

12. ocHOBHBIE 3aKOHBI XMMHH: COXPAaHEHHUE MACChI BEIIECTB, IIOCTOSHCTBA COCTABA,

13. OCHOBHBIE TEOPUH XUMHUH: XUMUIECKOU CBSI3H, CTPOCHUSI OPTAaHHMYECKUX COCIMHCHHIA,

14. BaxHeHIIME BEIIECTBA W MaTEpHalbl: METaH, ITHJICH, alleTWJICH; OCH30JI, 3TaHOJ, YKHUPBHI,
MbLJIA, TIFOKO3a, caxapo3a, KpaxMal, KIeT4arka, OCJIKM, UCKYCCTBEHHBIC U CHHTCTHUYECKUE
BOJIOKHA, Kay4yKH, TUIACTMACCHI;

yMeThb:

15. Ha3pIBaTh N3yUYEHHBIC BEIIECTBA 110 KTPUBHAIBHOW» U MEXAYHAPOJIHOW HOMEHKIIATYPE;

16. onpenenarTb: BaJ€eHTHOCTh M CTENEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB, IPUHAICKHOCTD
BEIIIECTB K PA3JIMYHBIM KJIaCCaM OPTraHWYECKUX COCIMHECHUIA;

17. xapaktepu3oBaTh: OOIIME XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCIMHEHU; CTPOCHUE U XUMUYECKHE CBOMCTBA U3yUYEHHBIX OPTaHUUYECKUX COCAMHEHUH;

18. 00BACHATD: 3aBUCUMOCThH CBOWMCTB BEIIECTB OT UX COCTABa U CTPOCHHS,

19. BRIONTHAT, XHUMHYECKUH OKCIEPHUMEHT I10 PACIO3HABAHUIO BAXKHEHIINX OPTaHUYCCKUX
BEIIIECTB;

20. MpOBOJIUTE CaAMOCTOSITCNILHBIN TIOMCK XWMHUYECKOW HMH(POPMAIUU C HUCIOJIb30BaHUEM
pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX HW3/IaHUHN, KOMIBIOTEPHBIX 0a3 JaHHbIX,
pecypcoB HMHTepHeTa); WUCHOJIB30BAaTh KOMITBIOTEPHBIE TEXHOJOTUU JUIsl OO0paboOTKH u
nepeaayd XuMuiecko nHGopMaIuu u e€ mpeCTaBICHUs B Pa3INYHbIX (hopMax;

HCIOJIB30BATH MIPHOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKON JEATEIbHOCTH U TTOBCETHEBHOM
KU3HU TS
21. 00BbSICHEHHS XUMHUECKUX SIBJICHUI, TPOUCXOISIINX B IPUPOJE, OBITY U HA TIPOU3BOCTBE;
22. onpeielieHHus] BO3MOKHOCTH TPOTCKAHUS XHMHYSCKUX TTPEBPAIICHUIA B PA3IMYHBIX YCIOBUAX
U OLIEHKH UX TOCJEICTBUN;
23. 9KOJIOTUYECKH IPAMOTHOTO TTOBEICHUS B OKPYXKAIOIICH cpejie;
24. olleHKU BIUSHUS XUMHUYECKOTO 3arpsA3HEHUs OKPYXKAIOIIeH cpeibl Ha OPraHU3M 4YeloBeKa U
JPYTHE KUBBIC OPTaHU3MBI,
25. 6ezomacHOro OOpalleHusi ¢ TOPIOYMMH W TOKCHYHBIMH BeIIeCTBaMH, JabOpaTOPHBIM
00opyI0BaHUEM;
26. MPUTOTOBJICHUSI PACTBOPOB 33/JaHHOM KOHIIEHTPAIIMU B OBITY U Ha MPOU3BOJICTBE;
27. KpUTUYECKOM OLEHKU JOCTOBEPHOCTH XMMHUYECKON MH(pOpMAIUH, MOCTYNAIOUIEH U3 pa3HbIX
HUCTOYHUKOB.



10.

HNcnoab3yemblii yueOHO-MeTOAUYECKHI MATEepHAaJI Kypca

["abpuensn O.C., AmykoBa A.B. Xumus. 10 k1. ba3oBslil ypoBeHb:
Meroanueckoe mocodue. — M.: [Ipoda, 2006.

["abpuensn O.C., Batinuna JLII. XuMuueckuil 3kcnepuMeHT B 1mkoJe. 10 kit —
M.: ipol'abpuemnsa O.C., OctpoymoB WN.I". Opranndeckas XumMus B TeCTax,
3aa4dax, ynpaxaenusax. 10 k1. — M.: [lpoda, 2003 — 2005.

["a6puensn O. C., Octpoymos U. I'. Xumust a1 NIKOIBHUKOB CTApIIMX KJIACCOB U
noctymnar0mux B By3bl: Yued. [Tocobue. — M.: [Ipoda, 2005.

[Ma6puensn O. C., Batiuna JI. I1. Xumudeckuit skcriepuMeHT B mikoje. 10k, —
M.: Ipoda, 2005.

OreHka kauecTBa MOJATOTOBKH BBIITYCKHUKOB OCHOBHOM IIKOJIBI 110 XuMuu /CoCT.
A.A. Kasepuna. — M.: [Ipoda, 2000. — 48c.

Xumus. Yaeb.mocodue s odmeoopaszopar.yupexaenuii \ FO.J1. TperbskoBa. —
M.:000 «M3narenbctBo Actpensby: OO0 «M3aarensctBo ACT», 2002. — 333,(3)
C.: WL
Xumus. 10 xi1.: KontponbHbie 1 mpoBepouHbie padboThl k yueoHuky O.C.
INabpuensna «Xumus. 10»/0.C I'abpuensn, I1.H. bepeskun, A.A. Yakosa u ap.
— M.: JIpoda, 2003 — 2006.

["a6puensn O.C., JIeicoBa I'.I'., Bengenckas A.I'. HactonpHast kHura yunrtess.
Xumust. 11xm.: B 24. — M.: [Ipoda, 2003 — 2005.

[Mabpuensu O.C., OctpoymoB N.I'. OOmiast Xumus B TecTax, 3aj1auax,
ynpaxknenusix. 11k — M.: [Ipoda, 2003 — 2005.

Xumust. 11xm.: KonTponsHbie 1 ipoBepodHbie padboThl kK yueoHuky O.C.
["abpuensna, I'.I'. JIsicoBoit «Xumus. 11» / O.C. I'abpuensu, [1.H. bepéskun,
A.A. Ymakosa u ap. — M.: [Ipoda, 2004 — 2006.



