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IHosicHuTeIbHASA 3aNIMCKA.

Pabouas nporpamma paspaboTtana Ha ocHOBe aBTOpckoil nporpammsl O.C. ["abpuensna,
cooTBeTcTBYyeT denepanbHOMY KOMIIOHEHTY TOCYJapCTBEHHOI'O CTaHIapTa CpPeAHEro oOuiero
oOpa3zoBanusi, B coorBercTBUU ¢ TpeboBanmun PI'OC COO wu gomymeHa MHHHCTEPCTBOM
obpazoBanus u Hayku Poccuiickoit @enepanuu. (I'abpuensa O.C. mporpamMmma Kypca XUMUAH JIJIs
10-11 kmaccoB obmeo0Opa3oBarenbHbix yupexacauii /O.C. ['abpuensH.-2-¢ uza. nepepad. u JoI1L.-
M.: lpoda. 2017 r.)

Pabouass mporpamma peanmmusyercs B ydeOHukax O. C. ['abpuensna «Xumusi. ba3oBbrit
ypoBenb» Juist 10, 11 kmaccos.

JlaHHas TmporpaMma KOHKPETH3HPYET COJIEpXKaHHE CTaHAapTa, OaeT paclpe/ieieHue
yueOHBIX YacoB MO pa3jenaM Kypca, MOCIe0BaTeIbHOCTh U3YYEHHS TEM U Pa3JieloB C y4ETOM
MEXITPEIMETHBIX U MPEIMETHBIX CBA3EH, IOTUKU Y4€OHOTO MPOIIECC, BO3PACTHBIX OCOOCHHOCTEN
yUalXCs.

Bkuag yyeGHoro npeaMera B 10CTHKeHHe 1eJleii cpegHero o0mero 00pa3oBaHusl.

Cpennee ob1iee 00pa3oBaHre — TPEThA, 3aKIIOUUTEIbHAS CTYIEHb 00IIero 00pa3oBaHMUs.
Copneprxanue cpegHero oodmiero 00pa3oBaHus HANIPABICHO HA PEIICHHUE ABYX 3a/1a4.

1. 3aBepiienue oOIIe00pa30BaTEIHLHON MOATOTOBKA B COOTBETCTBHHM C 3aKOHOM «O0
00pazoBaHUMN.

2. Peanuzanusa mnpenmnpodeccnoHanbHOr0 00IIero o0pa3oBaHUsl, KOTOPOE IO3BOJISET
o0ecreynTh MPEEeMCTBEHHOCTh OOIIEro ¥ MpodecCHOHATbHOrO oOpa3oBaHus. OpHON U3
BXHEHMIIMX 3aJay 3TOr0 HdTama SBJISETCS IMOATOTOBKA OOYYAIOIIMXCS K OCO3HAaHHOMY U
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO W NMpOodeccHOHAIBHOTrO mytH. OOydaronmecs AOKHBI
HAYYUTHCS CAMOCTOSITENIbHO CTaBUTH IIEJIM U ONPEIENATh MyTH UX JTOCTHXKEHUS, UCTOIb30BaTh
nprOOpPETeHHBI B MIKOJE OMNBIT AEATENIBHOCTH B PEaTbHOW KH3HH, 32 paMKaMH Y4eOHOTO
npoiiecca.

IMporpamma paccunrana Ha 68 yacoB (34 + 34 3a kamablii rox) 1 yac B HeEIIO, B TOM YHUCIIC
Ha KOHTPOJIbHBIE pabOThI- 2 Yaca, pakTUYeckre paboThl 2 U 3 yaca COOTBETCTBEHHO.
10 kaacc - Opranudeckasi XUMUs
11 xaacc - OOmas XuMust
Cpok peanu3auum JaHHOI MPOrpaMMsl — 2 roaa.
TpeGoBanus cTanaapTa cpeaHero o0mero 00pa3oBaHusi 10 XUMHHU
N3ydeHne xuMuK Ha 6a30BOM ypOBHE CpEeIHEro 00111ero o0pa3oBaHMs HAIIPaBJIEHO HA
JOCTHKEHHUE CIEeTYIOLNX eneit:
dbopmupoBaHue y 00yJarOIUXCcs yMEHUS BUIETh U TOHUMATh
® [EHHOCTh O00Opa30BaHUs, 3HAYMMOCTh XHMHYECKOTO 3HAHUS JUISI KaXJIOTO YeJIOBEKa,
HE3aBUCHMO OT €ro NMpo(hecCHOHATbHON AEATeNbHOCTH; (OPMHPOBAHUE Y O0yUArOIUXCS
yMEHUH paznudaTh GaKkThl U
®  OIICHKH, CDABHHBATH OIICHOYHBIC BHIBOJIBI, BUJIETh UX CBSI3b C KPUTEPUSMH OIIEHOK U CBS3b
KPUTEPHEB C ONpPENEICHHOW CHCTEMON LIEHHOCTEeH, (OopMyInpoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO TIO3UIIMIO0; (POPMUPOBAHUE Yy 00YUAIOIIUXCS IETOCTHOTO MPEJCTABICHUS O
e MHUpPE W POJIM XUMHUH B CO3/IaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHPA;

YMEHUSI OOBSCHATH OOBEKTHI M IPOLECCHl OKPYXaro- MIed IeHCTBUTENBHOCTH —

MIPUPOJHOM, COLMAIBHOM, KYJIbTYpHOM, TEXHMYECKOW CpEeIbl, MCHOJb3Yys I 3TOrO

XUMHUYECKHE 3HaHUS; MPUOOpeTeHne 00yJaloIIMMHUCS OIbITa Pa3HOOOPa3HOM

® JIeITENbHOCTH, OIbITa TMO3HAHUS M CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB, HMEIOIIUX

YHHUBEPCAJIbHOE 3HAYCHWE U Pa3IMYHBIX BHUIIOB JEATEIBHOCTH (HABBIKOB PEIICHHS

npobieM, NPUHATHS peIIeHWH, MoMCKa, aHauu3a Hu 00paboTku HHOpMAaIKH,

KOMMYHHKATHBHBIX HaBBIKOB, HABHIKOB H3MEPEHHIA, HABBIKOB COTPYTHHUYECTBA, HABBIKOB

0e30MmacHOT0 OOpAIEHUS C BEIIECTBAMH B IIOBCETHEBHOM KU3HU

e OcCHOBY IMO3HaBaTEJIbHBIX LEHHOCTEHW COCTABIISAIOT HAYYHbIC 3HAHUS, HAYYHBIC METOJBI
MO3HAHMS, a [IEHHOCTHbIE OpUEHTALIMU, GOPMUPYEMBIE Y YUaAIINXCS B IPOLIECCE N3YUCHUS
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XUMUH, MPOSIBISIOTCS: B NPU3HAHWM LIEHHOCTHM HAyYHOI'O 3HAHUS, €ro MpPaKkTHUYECKOU
3HAYMMOCTH, JOCTOBEPHOCTH; B LIEHHOCTU XUMHUYECKUX METOJIOB MCCIIEIOBAHUS KUBOU
WHEXUBOU MPUPOJBI; B MOHMUMAaHUM CJIOKHOCTU M MIPOTUBOPEYMBOCTH CaMOI0 Ipolecca
MO3HAHMS KaK U3BEYHOro cTpemiieHus Kk Mcrune.

e Kypc xumum o0namaeT BO3MOXHOCTAMHU Uii (POPMHUPOBAHUS KOMMYHHKATHBHBIX
[IEHHOCTEH, OCHOBY KOTOPBIX COCTaBIISIIOT Ipoliecc OOUICHHS W TpaMOTHas peyb.
LleHHOCTHBIE OpHMEHTALMU Kypca HampaBlIeHbl Ha BOCHHTAHUE Y OOYYarOIIUXCS:
MPABUJIBHOTO HCIIOJBb30BAHUSI XUMHUUECKONH TEPMUHOJIOTUN M CUMBOJIMKHU; MOTPEOHOCTH
BECTH JIMAJIOr, BBICAYIIMBATh MHEHHE ONIOHEHTAa, Y4acTBOBaTh B JUCKYCCHH;
CIIOCOOHOCTH OTKPBITO BBIPAXKAaTh U apT'yMEHTHPOBAHO OTCTAaUBATh CBOIO TOUKY 3PEHUSI.

Coaep:xaHue NporpaMMbl HAMPABJIEHO HA OCBOCHUE YYAILIMMUCS 3HAHUM, YMEHUI U HABBIKOB
Ha 0a30BOM ypOBHE, YTO COOTBETCTBYeT OOpazoBaTeIbHON IPOrpaMMe MIKOJIbL.
1.ChopmupoBaTh 3HaHNE OCHOBHBIX MIOHATUH M 3aKOHOB XHMHUH,
2.BocruTeiBaTh 0011€4ETIOBEUYECKYIO KYIbTYPY;
3. Yuuth HaOMIOAaTh, MPUMEHATH TOTYYCHHBIC 3HAHHS HA TIPAKTHKE.

IIpuopurernbie popMbl 1 MeTOABI PA0OTHI ¢ 00YYAOIIUMHUCH.

B ocHOBe A€ATeNBHOCTH - TEXHOJIOTHS MPOOIEMHOTO 00yUeHHUsI, IEITEILHOCTHBIN METO/I B
oOydeHuu. TexHOIOTUS IEATEIPHOCTHOTO METOa IIOMOTAET YYUTENO BKIIOYUTH IIKOJILHIUKOB B
CaMOCTOSITENIbHYIO Y4EOHO-I103HABATEIbHYIO JESATEIIbHOCTh, METO/Ibl UHTEPAKTUBHOI'O O0yUYeHUS,
MeTon mpoekToB. Ha ypokax xumuu ¢GopMupyroTcs HeoOXOIWMble KOMIIETCHLIUU: 3HAHUE
TEPMHUHOJIOTUM U yYMEHHE €€ IMPUMEHSTb; YMEHUE HAXOJIUTh HEOOXOAMMYI0 HH(pOpMalLHUI0 B
pa3HOO00pPa3HBIX UCTOUHUKAX XUMUYECKUX 3HAHUI; pa3BUBACTCSI U MOTUBUPYETCS CIIOCOOHOCTH K
TBOPYECKOM U MCCIIE0BATEIBCKON AEATENBHOCTH.

[ToMuMO YpOKOB «OTKPBITHSD HOBOT'O 3HAHUS, UCIIOJIB3YIOTCSA YPOKH IPYTUX THUIIOB:

®  YPOKHU KOMIUIEKCHOT'O MCIIOJIb30BaHUs 3HAHU;

® YPOKHU CHCTEMAaTHU3alMU 3HAHHH,

® YypOKH OOYYaromiero KOHTPOJs, Ha KOTOPBIX YydYalluecs ydarcs KOHTPOJIHPOBATh
pe3yabTaThl CBOCH Y4eOHOU MesATeTbHOCTH;

® ypokHu pedIeKcuu, TJe ydaluecs 3aKperuisiioT CBOe YMEHUE IPUMEHSATh HOBbIE CIIOCOObI

JIEMCTBUM B HECTAHJIAPTHBIX YCIOBHSX, YUaTCsl CAMOCTOSITENIBHO BBISIBJISATH U UCIIPABIIATH
CBOM OIHUOKH, KOPPEKTUPYIOT CBOIO YUEOHYIO IEATETbHOCTH;
YPOKH aKTyaJIn3aluy 3HAHUM;
YPOKH- IPAKTUKYMBI;
HECTaHJapTHbIE YPOKU: YPOKU-ITYTEIIECTBUS, YPOKU-BUKTOPUHBI;
ypoku ¢ ucnonszoBanueM WMKT-texHomoruii u 31I€MEHTHl 370pOBbecOeperarommx
TEXHOJIOTHIA.
BaxxHoii yacThlo yueOHOro mpoliecca SBISETCS KOHTPOJIb, YU€T U OILIEHKAa JOCTH)KEHUN
oOyJaronuxcs Bcex KOMIOHEHTOB cojiepKaHMsl reorpaduyeckoro o0pa3zoBaHus (3HaHUS, YMEHUS
Y HaBBIKH, OIBIT TBOPUECKOU JI€ATEIbHOCTH, YMOLIMOHATILHO-IIEHHOCTHOE OTHOIIEHUE K MUPY), a
TaK)Ke OIIEHKA JWHAMUKH JJMYHOCTHOTO Pa3BUTHA 00ydaromuxcs (MposiBJIeHNUE T03HABATEIBHOIO
WHTEpeca K MpeaMeTy, (CaMOCTOSATEeNbHOCTh, OPraHM30BAHHOCTh, YMEHHE paboTaTh B TPYIIIE,
OMIIATHUS U TOJIEPAHTHOCTH ).

BaykxHoe MecTO OTBOIUTCS B Kypce CaMOOLICHKE. [ J1aBHBIN CMBICII CAMOOLIEHKH 3aKJIF04aeTCs B
pa3BUTUM yMEHUU CaMOKOHTPOJIS y YYEHHKa, CaMOCTOSITEIIbHOM 3KCHEPTU3bl COOCTBEHHOMU
JESATEIBHOCTH.

OO0uiasi XxapakTepuCTHKA y4eO0HOI0 mpeaMera
OcobeHHOCTH collepaHusl O0YUEeHUs] XUMHUU B CPEIHEN IIKoJIe 00YCIOBIEHB! CIEUN(PUKON XUMUH,
KaK HayKH, U TIOCTABJICHHBIMH 3a/1auaMi. OCHOBHBIMH ITPOOIEMaMi XUMHH SBIISIOTCS M3y4YEHHE COCTaBa
U CTPOCHHS BEIIECTB, 3aBHCHUMOCTH HMX CBOICTB OT CTPOEHHS, IOJyYeHHE BEUIECTB C 3aJaHHBIMHU
CBOWCTBaMH, UCCIIEOBAHNE 3aKOHOMEPHOCTEH XUMHUYECKUX PEAKLUUil U MyTeH YNpaBiICHUS! UMH B LIEIAX
HOJIy4eHUs] HEOOXOAUMBIX U€JIOBEKY BEIECTB, MaTepUaloB, sHepruu. IlosroMmy B paGoueli mporpamme 1o
XMMHH HAITH OTPAKEHHE OCHOBHBIE COJICP)KATEIbHBIC JIMHUM:



* «BemecTBo» — 3HaHUs 0 COCTAaBE U CTPOCHUH BELIECTB, UX BaXXHEHIINX (PU3NUECKUX U XUMUUECKUX
CBOWCTBax, OMOJIOTHYECKOM ACHCTBHM;

* «XUMHUecKasi peakus» — 3HAHUA 00 YCIOBHSIX, B KOTOPBIX MPOSIBIISIFOTCS XUMHUYECKHE CBOWCTBA
BEILIECTB, CIIOCO0AX YIPaBJIECHUSI XUMUIECKUMH MPOLIECCAMH;

* «[IpuMeHeHne BelecTB» — 3HAHUA U ONBIT MPAKTHUECKOH IESTENbHOCTH C BEIIECTBaMHU, KOTOPBIE
HanboJiee 4acTo YHOTpeOsII0TCA B MOBCEJHEBHOM KM3HU, HIMPOKO MCIONB3YIOTCS B MPOMBIIIICHHOCTH,
CEJIbCKOM XO35HCTBE, HA TPAHCIIOPTE;

* «SI3BIK XMMUM» — CUCTEMA BaKHEHILINX MOHATUI XUMHUH U TEPMUHOB, B KOTOPBIX OHH OIIMCHIBAIOTCS,
HOMEHKJIaTypa HEOpPraHWYeCKMX M OpPraHWYEeCKHX BEIIECTB, T. €. UX Ha3BaHMUI (B TOM YHCIE U
TPUBHAJIBHBIE), XUMHUUECKUE (POPMYJIBI U YPABHEHMUS], a TAK)XKE IIPaBUiIa IepeBoia HH(POpMaLUHU ¢ POIHOIO
WIN PYCCKOTO S3bIKa HA SI3bIK XMMUHU U OOPaTHO.

Pe3yabTarsl H3y4yeHus: npeamera

HesrenbHOCTh yuuTesnss B OOydyeHMHM XHMHHM B CpeiHEll IIKOJe AOJDKHA ObITh HampaBiIeHa Ha
JOCTIKEHHE 00YYarOLIMMUCS CIEeIYIOUINX JINIHOCTHBIX PE3yIbTaTOB:

1) B IEHHOCTHO-OPUEHTAIIMOHHOM c(epe — YYBCTBO TOPAOCTHU 32 POCCHHUCKYIO XMMUYECKYIO HAYKY,
TYMaHM3M, OTHOIIEHHUE K TPYLy, LEeJIeYCTPEMICHHOCTb;

2) B TpymoBoil chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY MalbHEHIIEeH 00pa3oBaTeIbHON H
npodeccnoHaIbHOM TPaeKTOPUY;
3) B moO3HaBaTEeNbHON (KOTHUTMBHOW, HMHTEIUICKTYyaJbHOH) cepe — yMEHHE YIPaBIATH CBOCH

IMO3HaBaTEIILHOM JCATCIBHOCTBIO.

MeTaHpe[{MeTHBIMI/I pe3yjibTaTaM OCBOCHHUS BLIITYCKHHUKaAMU Cp@I[HCfI IOKOJIbI MMPpOTpaMMBbI
9JIGKTUBHOTO Kypca 110 XUMUH SIBIISTFOTCS:

1) HUCITIOJIB30BAHUEC YMGHI/Iﬁ MU HAaBBIKOB PasIMYHbIX BHUJOB O3HaBaTeIbHOU JACATCIIbHOCTH,
NPUMEHCHHHM  OCHOBHBIX  METOJIOB  IO3HaHUS  (CHCTEMHO-WH(MOPMAIMOHHBIA  aHAJIU3,
MOJICIIUPOBAHUE) JJI U3YUEHUS PA3TUUHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTEILHOCTH;

2) HCIOJBL30BaHHE OCHOBHBIX HHTEIUICKTYaJBbHBIX OIepanui: (GpopMylInpoBaHHE THUIIOTE3,
aHAIM3 W CHHTE3, CpaBHEHHWE, OOOOIICHHWE, CHUCTEMAaTH3alUs, BBISBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€i, TOUCK aHAJIOTOB;

3) yMeHHe TeHepHpOBaTh UJICH M OMPEACISATh CPEACTBA, HEOOXOAUMBIE JIJIS HX PeaTn3allii;

4) yMeHue onpeeNaTh IeNU U 331a4u IeATeIbHOCTH, BRIOMPATh CPEACTBA peau3alluy eI U
MPUMCHATH UX Ha IPAKTUKE,

5) uCHoONb30BaHWE PA3NUYHBIX UCTOYHUKOB MJIsS TOJIYyYEHUS XUMHUYECKOW HWH(OpMaluu,
MOHMMAHHE 3aBUCUMOCTU COZEpX aHus W (POpMblI TNpeAcTaBieHUs HHPOpMaLMM OT Ieneil
KOMMYHHKAIH U ajpecaTa.

B o0nactu mnpeaMeTHBIX Pe3yJabTAaTOB HW3Y4YCHHE OJIIEKTHBHOTO Kypca IO XHMHH
MPEIOCTABIISICT YYSHUKY BO3MOXKHOCTh Ha CTYIIEHU CPEHEro 00I1Iero o0pa3oBaHus HAydUThCS:

1) B mo3HaBaTenbpHOM chepe
1. ommchiBaTh M pa3aUyYaTh H3YUEHHBIE KIACChl HEOPTaHUYECKUX W OPraHUYECKUX

COCMHEHUI, XUMUYECKUE PEAKIINY;

2. Jnenatb BBIBOJABI M YMO3AKIIOYCHHUS U3 HAOMIOACHUN, HM3YyYECHHBIX XUMHYECKHX
3aKOHOMEPHOCTEH, MPOTrHO3UPOBATH CBOWCTBA HEM3YICHHBIX BEUIECTB 110 aHAIIOTHH CO
CBOICTBaMH U3YYCHHBIX;

3. CTPYKTYpHpOBaTh W3YYCHHBIH MaTepuall, peliaTh 3aJa4d 10 XUMHUU PAa3HOTO YPOBHS
CJIO’KHOCTH.;

JINYHOCTHLIMU pe3yJbTaTaMi U3YYCHHUA DJJICKTUBHOI'O KypCa IO XMMHHU

1. oco3HaBaTh €IMHCTBO U IIEJIOCTHOCTh OKPYKAIOIIETO MHpPa, BO3MOXXHOCTH €ro
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHKCHHIA HAYKH.

2. TIOCTETIEHHO BBICTpanBaTh COOCTBEHHOE IIEIOCTHOE MHPOBO33pPEHHUE: OCO3HABaTh
MOTPEOHOCTh M TOTOBHOCTH K CaMOOOpa3oBaHWIO, B TOM 4HCIE H B paMKax
CaMOCTOSITENILHOM 1eATEeTbHOCTH BHE IIKOJIBL;

3. OICHMBATh XM3HCHHBIC CUTYAIlMH C TOYKH 3peHHUs Oe30macHOro oOpasa XKH3HH |
COXPAaHEHHUS 3I0POBBS;

4. OICHMBATH SKOJOTHMYECKHI PHCK B3aMMOOTHOIICHUN YeI0BEKa M MPHPO/IBL.



5. QopmHupoBaTh KOJOTUYECKOE MBIIUICHUE: YMEHHE OIICHHBATh CBOIO JESATENBHOCTh U
MOCTYIKH JPYTHX JIFOJIEH ¢ TOYKHU 3PEHUS COXPAHEHUS OKPYXKAIOIICH Cpelbl - rapaHTa
JKU3HH M OJ1arornony4us JTroei Ha 3emie.

MeTtanpeaMeTHBIMH pE3yJIbTaTaMU HM3YUEHHUs DIIEKTHMBHOIO Kypca sBIseTcs (OpMUPOBAHUE
YHUBEpCAIbHBIX yueOHbIX nericTBuid (Y'Y [1).
Pezynamuenvie YY/I.

CaMOCTOSITENIbHO OOHAPYKHUBATh U (HOPMYIHPOBATH YUEOHYIO IPOOIEMY, ONPEALIIATh
1eTb y4eOHOU e TeIbHOCTH;

BBIJIBUTaTh BEPCHM DPEIICHHS 3a7ad, OCO3HABAaTh KOHEYHBIM pPe3yNbTaT, BEIOUPATh U3
HPE/ITI0KEHHBIX ¥ UCKATh CAMOCTOSITEIILHO CPEJICTBA JOCTHIKCHHUSI LIEIIH;

COCTaBJISTh (MHAMBUAYAJIbHO HJIH B TPYIINE) TUIAH PEIICHUS TIPOOIIEMBI;

paboTas MO TUIaHy, CBEPSATh CBOM JCHCTBHS C IENBIO M, MPH HEOOXOIUMOCTH,
UCTIPABIIATH OLIIMOKU CaMOCTOSITEIBHO;

B IMAJIOTE C YYUTEIIEM COBEPLICHCTBOBATH CAMOCTOSATENIFHO BHIPAOOTaHHBIE KPUTEPUH
OLICHKH.

B pe3yabTare u3yyeHusi XUMHUM B PAMKAaX 3JIEKTUBHOI0 Kypca HAa YPOBHe CpPeIHero
001ero ooOpazoBaHus:
BohinycKHUK HAy4YUTCH:

packpbiBaTh Ha MpHUMEpax poJib XUMUU B (OPMHUPOBAHMM COBPEMEHHON Hay4yHOU
KApTHUHBI MUPA U B IPAKTUYECKON 1€ATEIBHOCTH YEJIOBEKA;

JEMOHCTPUPOBAaTh Ha IIpUMEpax B3aUMOCBA3b MEXKJIYy XUMHUEH U JIpYyrUMU
€CTECTBCHHBIMU HayKaMH;

IIPUBOJUTH NPUMEPHI XUMUYECKUX PEAKLUM, PACKPBIBAIOIINX XapPAKTEPHbIE CBOMCTBA
TUNAYHBIX IIPEACTABUTENIEH KJIACCOB OPraHUMYECKUMX BEIIECTB C LENbK MX
UAECHTUPUKAIMY U 00bSICHEHHsI 00JaCTH MPUMEHEHUS;

IIPOTHO3UPOBATh BO3MOXKHOCTh IIPOTEKAHU XMMUYECKUX PEAKIUil HA OCHOBE 3HAHUU
0 TUIAX XUMUYECKON CBSA3HM B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIOCOOHOCTH;
WCIIOJIB30BaTh 3HAHUS O COCTABE, CTPOCHUM M XMMHYECKUX CBOMCTBAX BEIIECTB IS
0€30I1aCHOr0 MPUMEHEHUS B IPAKTHUECKON JesITeNbHOCTH;

IIPOBOAMTH OIBITHI 10 PACIIO3HABAHUIO OPraHUYECKUX BEILECTB: INIMLEPUHA, YKCYCHOM
KHUCJIOTBI, HENPEAENbHBIX KUPOB, INIFOKO3bI, KpaxMana, O€JIKOB — B COCTaBE MUIIEBBIX
IIPOJYKTOB U KOCMETUYECKUX CPECTB;

YCTaHABIUBATH 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peakuud U CMELIeHUs
XMMHUYECKOTO DPABHOBECHs OT PAa3JIUYHBIX (DAaKTOPOB C LEJIbIO OIpeIesIeHUsS
ONTUMAJIBHBIX YCIOBUN NMPOTEKAHNS XUMUYECKHX ITPOLIECCOB;

MIPUBOAUTH IPUMEPHI THIPOJIN3a COJIEN B TOBCEAHEBHOM KU3HN YEJIOBEKA;

INPUBOAUTH IPUMEPBl OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUl B IPUPOJIE,
IIPOU3BOCTBEHHBIX IIPOLIECCAX U KUZHEAEATEIBHOCTU OPTraHU3MOB;

NPUBOJNUTh TPUMEPHl XUMHUYECKUX PEaKIHi, PacKphIBAIOLIMX OOIIHMEe XUMHUYECKUE
CBOMCTBA MPOCTBIX BELIECTB — METAJJIOB U HEMETAJIIOB;

MPOBOAMTH pPacyeThl Ha HAXOXKIACHHE MOJEKYJISIpHOW (QopMysbl YIieBoAOpoJa IO
IIPOJYKTaM CrOpaHUs MU II0 €r0 OTHOCUTEJIBHOW IIJIOTHOCTH U MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJSAIIUX B €70 COCTAB;

BJIQJIETh MpaBUIaMH O€3011acHOr0 oOpalleHusi ¢ €IKUMU, TOPIOYUMH U TOKCUYHBIMU
BEIIECTBAMH, CPEJCTBAMHU OBITOBOM XUMHUU;

OCYILECTBIIATh MOUCK XUMHUYECKOW MH(OpMAIMKM MO HA3BaHUAM, HIEHTH(QHUKATOpaM,
CTPYKTYpPHBIM (pOpMysIaM BEILIECTB;

KPUTUYECKH OLIEHMBaThb M  HWHTEPNPETHPOBATh XUMHMUYECKYI0  HMH(OpMaIuio,
COJEpXKaIIyloCcd B COOOIIEHUSX CPEACTB MAaccoBOM HMH(OpManuu, pecypceax
WHTepHeTa, HaydyHO-NIONYJSPHBIX CTaThsIX C TOYKH 3PEHHUSl €CTECTBEHHO-HAyYHOU
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KOPPEKTHOCTH B IIEJAX BBISABICHHS OIMMOOYHBIX CYKICHHH W (POPMHUPOBAHUS
COOCTBEHHOH MO3HIIUY;

® [IPEICTABIATH IMYTH PEIICHUS TI00aTBHBIX MPOOIeM, CTOSIINX Tepe/] YeTOBEYECTBOM:
9KOJIOTHYECKHX, SHEPTETHYCCKHX, CBIPHEBBIX, U POJIb XUMHH B PEIIEHUH ATHX IPOOJIEM.

BbInyCKHUK BO3MOKHOCTh HAYUYHThCS:
® CIMOJIB30BaTh METO/bI HAYYHOI'O MO3HAHUS IPU BHIOJHEHUHU MPOEKTOB U yueOHO-
UCCIIEIOBATEIbCKUX 33/1a4 10 M3YyYCHHIO CBOWCTB, CHOCOOOB TMONYyYCHHS U
pacro3HaBaHMsI OPraHUYECKUX BEUIECTB;
® YCTaHABIMBATh N€HETHYECKYIO CBS3b MEXKIY KJIAaCCaMU OPTaHUYECKUX BEIECTB AJIs
000CHOBaHUS MIPUHIIUITAATHHON BO3MOKHOCTH TIOTYYEHUSI OPraHUIECKUX COCTUHEHUM
3aJJaHHOT'O COCTaBa U CTPOCHUS;

® YCTaHABIMBATh B3aMMOCBS3M MEXAY (akTaMu U TEOpHeH, NPUUYUHOW U CJEeICTBUEM

IpH aHAIM3Ee TPOOJIEMHBIX CHTYallMii U OOOCHOBAaHHWM MPHHUMAEMBIX DPEIICHWH Ha
OCHOBE XMMHUYECKUX 3HAHUI.
OcHoBHOIi (popMoii opraHu3annu y4eOHOro npoiecca siBsieTcs KJIacCHO-ypoUHas cuctema. B
KauyecTBe JOIMOJHUTEIBHBIX (OpM opranuzanuu o0pa3oBaTENLHOTO MPOLEcca HCHOIb3YeTCs
CUCTeMa KOHCYJIbTAIIMOHHON MOMICPIKKH, WHINBUAYATbHBIX 3aHATHI, CAMOCTOSTEIIbHAS padoTa
yUalmxcs ¢ UCMOJIb30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH.
[TpeoOmanarormeid  (GopmMoii  KOHTPOJIS BBICTYIMAIOT THCHBMECHHBIH (CaMOCTOSITEIbHBIC U
KOHTPOJIbHBIE pa0OThI) U YCTHBIN onpoc (cobece0BaHKe), TECTUPOBAHHUE.

CTpykTypa padouyeii mporpaMmbI:

Pabouas mporpaMMa BKJIIOYAeT CIEAYIOLIUE Pa3Aelibl: MOSCHUTEIBHYIO 3aMUCKY; OOLIYIO
XapaKTePUCTUKY YI€OHOTO MPEJAMETa, MECTO yU4eOHOT0 IpeIMeTa B yIeOHOM IUIaHe, TPeOOBaHUS
K pe3yJbTaTaM oOydeHus (JIMYHOCTHBIE, METaIlpeIMETHBIE, IIPEIMETHBIE), OCHOBHOE COJIep:KaHNe
C MMPUMEPHBIM pacrpeie/iecHneM YIeOHbIX YacoB IO pa3JieliaM B TeMaM Kypca, PeKOMEHTyeMBbIit
nepeyeHb MPaKTHYECKUX pabdoT, TeMaTHUeCKOe IUIaHWPOBaHME MO Kypcam. B koHie paboueit
MPOrpaMMbl TIPUBEJICHBI: y4eOHO-METOJUYECKOe M MaTepUATbHO-TEXHUYECKOE OOeCTeueHne
00pa3oBaTeNbHOTO Mpoliecca U TpeOOBaHMSI K YPOBHIO MOATOTOBKH BBITYCKHHUKOB OCHOBHOM
TITKOJTBI.



Conep:xxanue nporpammbl. 10—11 kiaaccsl. Ba3oBblil ypoBeHb.
Oprannyeckast xumus. 10 knace (1 4 B Hegento Bcero 34 4, u3 HUX | 4 — pe3epBHOE BpeMs)
Beenenue (1/1 1)

Meroaslt  HayuyHoro mno3HaHusd. HaOmrogenuwe, mnpeamnosiokeHue, rumnoresa. [lomck
3akoHOMepHocTel. Hayunblii skcriepuMenT. BoiBoa. JlemoncTpanuu. BuneodhparMeHTsl, ciaiapl

¢ N300paKCHUSIMH XUMHUYECKOH J1a00paTOpHH, MPOBEICHUSI XUMHUYECKOTO IKCTICPUMEHTA.
TpeOoBaHMsI K YPOBHIO OATOTOBKHU 00y4al0IIMXCH
IIpeamerHbIe
Ymers:

e  HCIOJIb30BaTh IIPHU XaPaKTEPUCTUKE OPTAHUUYECKUX BEIIECTB MOHITHS «OpraHuyecKast

XUMUSD, «IIPUPOJIHBIE, ICKYCCTBEHHBIE M CHHTETHUYECKUE OPraHUYECKUE COCTUHEHUS Y,

e OTVIMYATh OCOOCHHOCTH, XapaKTEPHU3YIOIINE OPTaHNIECKUE COCTUHEHUSI.
MeTtanpeameTrHbie
Ymernb:

e CTPOUTH JJOTMYECKUE LIETIH PACCYKICHUI;

e  CaMOCTOSTENHHO (HOPMYITHPOBATH IO3HABATEIHHYIO 1IEJIh H CTPOUTH CBOM JICHCTBUS B

COOTBETCTBUHU C HEl;

e COCTaBIIATH ILJIAH JCHCTBHIA;

e  OMNpENENsATh 3HAYEHUE U POJIb OPraHUYECKON XUMHUH.
Tema 1. Teopusi cTpoeHUsI OPraHUYECKUX coeANHeHUH (34)
Teopus cTpoeHus opraHuuckux coeuHeHuil. [Ipeamer opranuyeckoit xumuu. Mecto U 3HaueHue
OpPraHUYEeCKOM XMMHHU B CHUCTEME €CTECTBEHHBIX HayK. BajneHTHOCTb. XHMMHYECKOE CTPOECHHUE.
OCHOBHBIE TOJOKEHUSI TEOPUU CTPOEHHUS OPraHUYECKUX COCAUHEHUMN. YTIEepOAHBIM CKEJeT
OpPraHM4YeCcKOd MoJIeKyJbl. KpaTHOCTP XuMHuecKkOM cBsi3M. M3omepuss u  H30MEpHI.
Hemoncrpauuu. [napnenue, 00yrnuBanue v ropeHHe OPraHMYeCKUX BemecTB. Moaenu MoJIeKy
MPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX COETUHEHUI.
JlabopaTtopHbie onbITh. 1. OnpeneneHne MEMEHTHOTO COCTaBa OPraHUYECKUX COCTUHEHUM. 2.
N3roroBnenune Mojieaeil MOJIEKyJl OpraHUYeCKUX COETMHEHMI.
Tpe6oBaHusi K YPOBHIO OATOTOBKH 00YyUYaK0UIUXCSI
IIpeamerHsbie

YMmerTh:
e Ha3bIBaTh OCHOBHBIE MOJOKEHUS TEOPUU CTPOCHUSI OPTaHUUYECKUX COCAMHEHUM;
e  HCIOJIb30BATh MOHATHS: «BAJCHTHOCTDY, «YTJIEPOAHBINA CKEIIETY, «KTOMOJIOTHSI;
e Ha3bIBATh BUJI CBSI3U B OPraHUYECKHUX BEIIECTBAX.
MeTtanpeameTHsle
YMmeThb:
o BI)I6I/IpaTB CMBICJIOBBIC CAMHUIIBI 1 yCTaHaBJ'II/IBaTB OTHOILICHUS MC)K)Iy HUMU,
e OMNpPENENATh NOCIEI0BATENBHOCTh MPOMEXYTOUHBIX L[EJIE€H C Y4ETOM KOHEUHOTO
pe3ynbTaTa;
e HUHTErpUpPOBATHCA B KOJJIEKTUB, YUUTHIBAsI HAIMUKE JPYTUX TOUEK 3PEHUS HA PEIICHUS
MTOCTaBJIICHHO 3aJa4H.

Auaxkanbl. [TpuponHblif ra3, ero coctaB U NpUMEHEHNE KaK UCTOYHUKA SHEPTUU U XUMHUYECKOTO
ceIpbs. ['oMostornueckuii psj npenenbHbIX YIIIEBOJOpO10B. Mi30MepHsi 1 HOMEHKIIATypa ajIKaHOB.
MertaH u 3TaH Kak MpeacTaBuTenu ankaHoB. CBoicTBa (TOpeHUE, PEaKIuy 3aMeIIeHUs, TUPOJIU3,
neruapupoBanue). [lpumenenue. KpekuHr u n3omepusanusi aakaHOB. AJIKWIbHBIC PaJHKabl.
MexaHu3M cBOOOTHOPAANKAIBHOTO TaJIOTEHUPOBAHUS AJIKAHOB.

AJkeHbl. DTWIEH KaK NpeACTaBUTENb ajdkeHOB. [lomydyeHue 3TuiieHa B IPOMBIIUIEHHOCTH
(mermapupoBaHue dSTaHa) W B Jaboparopuu (meruaparanmsi dTaHojia). CoiicTBa (TOpeHmHE,
OpoMupoBa- HHE, THpATAIHs, TOJTUMepHU3aIys, okucieHue pactsopom KMnO4) u npumenenue
stwieHa. [Tonuatunen. [Iponunen. CrepeoperyasapHocTh monumepa. OCHOBHBIE MOHITUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUHN. Peakiinu noaumMepu3aimm.



Juensbl. byTagueH v U30NpeH Kak MpeAcTaBUTENN JUeHOB. Peakiiny npucoe1MHeHus ¢ y4acTueM
COMPSDKEHHBIX ~ IUEHOB  (OpoMHpOBaHWE,  MOJMMMEpPHU3allvs,  THIPOralIOTeHUPOBAHHUE,
ruapupoBanue). HaTypaabHbIM 1 CHHTETHYECKHH Kaydyku. Pe3nHa.

AJIKUHBI. AIIETWICH KaK TMpeACTaBUTENh aJKUHOB. [lomydeHue amneTuieHa KapOWIHBIM U
MeTaHOBbIM criocobamu. Ilomyuenue kapObuna kanpuus. CBoiicTBa (ropeHue, GpoMupoBaHue,
TUpaTalys, TPUMEpHU3allksl) U IPUMEHEHHE alleTUIICHA.

Apenbl. ben3zoun kak npezacraButens apeHoB. COBpeMeHHbIE PECTABICHUS O CTPOCHUU OeH30a.
CaoticTBa 6eH30Ma (ropeHre, HUTPOBaHKE, OPOMHUPOBAHKE) U €T0 IPUMEHEHHE.

Hedts 1 cioco6w! ee nepepadbotku. CocraB HedTH. [lepepaboTka HeTH: MeperoHka U KPEKUHT.
Pudopmunr Hu3KocOpTHBIX HeTEenpoayKTOB. [ToHATHE 00 OKTAaHOBOM YHCIIE.

Jemonctpanuu. [opeHne weraHa, 53TujeHa, aneTwieHa. OTHOLIEHHME MeTaHa, STUIICHA,
areTriieHa U O€H30J1a K pacTBOpaM MepMaHraHaTta Kainus u OpomHo# Boje. [lomydeHue TuneHa
peakuei neruparanuy 3TaHoja, aleTUIeHa — TUAPOJIM30M KapOuaa kaibius. Pasnoxenue
KaydyKa I[Py HarpeBaHWU, UCTIBITAHNUE MPOAYKTOB Pa3JI0OKEeHUs HA HEMpeaeabHOCTh. Koiekius
00pa310B HePTH U HEPTETPOTYKTOB.

Jladoparopubie onbIThl. 3. OOHapyXeHUE HENPENCIbHBIX COCAMHEHUH B  IKHUIKHX
Heprenpoaykrax. 4. [lonydyenue u cBoiicTBa anetusieHa. 5. O3nakomieHue ¢ kouekuuen «HepTsb
U TIPOAYKTHI €€ epepadOTKI».

TpeOoBaHMsI K YPOBHIO OATOTOBKHU 00y4al0IIMXCS

IIpeameTHbIe

Ymers:
e BaXKHEHIIME BEIECTBA: METaH, THJICH, alleTUJIeH, INIACTMACCHI, Kay4yKH, O€H30J1 IO
MEXIYHAPOAHOU UIIN «TPUBHAIBHON» HOMEHKJIATYype;
e  XapaKTEpU30BaTb CTPOCHHE U XMMHUYECKUE CBOMCTBA N3YyYEHHBIX OPraHUYECKUX
COCIMHEHU;
e  OOBSCHSATH 3aBUCUMOCTH CBOIMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;
e ONpPENENATh NPUHAMIECKHOCTD K PA3IMYHBIM KJIACCaM OPraHUYECKUX COCAVMHEHUN.
MeranpeamerHbie
Ymersn:
e BBLIENATH U POPMYIUPOBATH MPOOIIEMY; CAMOCTOATEIBHO COCTABIIATH AITOPUTM
JESATEIbHOCTH NP PELIEHUH MTPOOIIEMBI;
e CIHMYATh CBOU JCWCTBUS C ITAJIOHOM U, IPU HEOOXOAMMOCTH, BHOCUTh KOPPEKTHUPOBKH;
IIPOBOJIUTH CAMOOLICHKY CBOMX 3HAHUN U YMEHMIA;
e  AHAJIM3UPOBATh OOBEKTHI, BHIAEIASA CYIIECTBEHHbIE TPU3HAKH
e IIPEACTABIATh KOHKPETHOE COAECPIKAHUE U MPEACTABIIATH €70 B YCTHOW U MHCbMEHHOU
dopme.
Tema 3. Kuciiopoacoaep:kamue oprannyeckue coeannenus (8 4)
CnupTbl. MeTaHOoI ¥ 3TaHOJI KaK NIPEACTaBUTEIH IIPEEIIbHBIX OHOATOMHBIX CIUPTOB. CBOMCTBA
3TaHoja (TOpEeHHEe, OKUCIEHHE B allbJeTu, Aeruaparanus). [lomyuenue (OposkeHUEM TIIOKO3bI U
ruapaTaliedl 3TWIEHA) W NPUMEHEHHE 3TaHOJAa. OTWIEHITIMKONIb. ['JMIEpUH Kak ele OJuH
MpeJICTaBUTENIb MHOTOATOMHBIX cIUPTOB. KauecTBeHHast peakiiysi Ha MHOTOaTOMHBIE CITUPTHI.
®enoa. Ilonyuenune ¢denona u3 kameHHOro yrisg. KaMeHHBIM yroib M €ro MCHOJIb30BaHHE.
KokcoBaHne KaMEHHOTO yIuIsd, BaXHEHIIME MPOAYKTHl KOKCOXMMHMYECKOTO ITPOM3BOJCTBA.
B3anMHoe BiusHHE aTOMOB B MoJieKyle (eHona (B3aMMOJAEHCTBHE ¢ OpOMHOM BOIOH H
ruapokcuoM Hatpus). [lonydyenue u npuMeHnenue gpeHona.
Auabaernabl. @opmanpaerny M aneTanbAeTH] KaK NPEACTaBUTENN aibAerunoB. Ilonsatue o
keroHax. CBolicTBa (peakiusi OKUCIECHUS B KUCIOTY U BOCCTAHOBJICHUS B CIIUPT, PEaKus MOJIK-
KOH/IeHcauu Gopmaibaeruja ¢ ¢peronom). [lonydyenne (oKucieHueM COUPTOB) M MPUMEHEHHE
dbopmanbaeruia " aneTanbAeTuIa. denonohopmanbaeruaHbe IIJITACTMACCHI.
TepMOIIacCTUYHOCTh M TEPMOPEAKTUBHOCTb.
KapOoHoBbIe KHCI0TBI. YKCyCHasi KUCJIOTa KaK IPEICTABUTENb IPEAECIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. CBOWCTBA YKCYCHOM KHCIOTHI (B3aUMOJICHCTBUE C METaJUIaMH, OKCHIaMHU

8



METaJUIOB, THAPOKCHIAMH METAJIIOB U COJISIMM; peakius sTepudukanun). [lpumenenne ykcycHon
KHCJIOTBI.

Caoxnble 3¢pupbl U xupbl. CiioxHble 3(QUPBl KaK MPOIYKTHl B3aUMOAEHUCTBUS KHCIOT CO
cUpTaMu. 3HaAUYEHHUE CIOKHBIX 3(UPOB B IPUPOJIE U KU3HU YenoBeka. OTaesbHbIE TPEICTaBUTE-
JU KHUCJIOT MHOTO CTPOCHMS: OJIEHHOBAas, JIMHOJIEBAs, JMHOJICHOBAs, aKpUJIOBas, ILlaBEJEBasd,
OenzoifHas. JKupel Kak CIIOKHBIE 3(HUPBHl TIMIEPHHA M IKUPHBIX KAapOOHOBBIX KHUCIIOT.
PacTuTenbHblE M KMBOTHBIE XHUPBI, UX COCTaB. ['Maponu3 wiM OMBUICHHE XUPOB. MbLid.
Cunrernueckue mormue cpencrsa (CMC). IlpuMenenue xKUpoB. 3aMEHA JKUPOB B TEXHHUKE
HEIUILEBbIM CBIPbEM.

Yraesoasl. [lonstre o6 yriaeBogax. ['oko3a kak mpeacTaBUTeIh MOHOcaxapuoB. [lonstue o
JIBOMCTBEHHON (YHKLMM OPraHUYECKOr0 COCIMHEHHMs Ha IIPUMEpE CBOMCTB IUIIOKO3bl Kak
albJeru/ia ¥ MHOTOATOMHOT'O CIIUpPTa — aylbJiernjocnupra. bpojkeHue riroko3bl. 3HaUEHUE U
IpUMEHEHHE TIMIoKo3bl. PDpykTo3a Kak u3oMep IuOKo3bl. (Caxapo3a Kak IIPeICTaBUTEIb
mucaxapunoB. IIpousBoactBo caxapa. Kpaxman wu  memnono3a  Kak — IpeaCTaBUTENU
nonucaxapunoB. CpaBHEHME HUX CBOWCTB M Ouojoruuyeckas poib. [IpuMeHeHue 3THUX
MI0JINCAaXapHUIOB.

JemoncTpanuu. OKHCIEHUE cUpTa B anpleru]. KadyecTBeHHbIE peakuu Ha MHOTOATOMHbBIE
cnuptel. Komneknus «Kamensslii  yronb». Komieknus NOpPOAYKTOB KOKCOXMMHUYECKOIO
npous3BojcTBa PactBopuMocTh (eHONa B Bojie Ipy OOBIYHON TeMIiepatype M MpH HarpeBaHHM.
KauectBennsle peakuuu Ha ¢eHos. Peakius cepeOpsitHOro 3epkajna aibJEeTHAOB U IIIFOKO3BI.
Oxucnenue anpIeruoB U II0K03bl B KUCIOTY ¢ HoMolbio ruapokcua Meau (II). Kauecrsennas
peakmust Ha Kpaxman. Komeknust a¢upHbix macen. Kommekuus mumactMace ¥ M3AETHA U3 HUX.
Konnekuus ncKyCCTBEHHBIX BOJIOKOH U U3JEIINN U3 HUX.

JlabopaTopHble onbIThI. 6. CBolicTBa ATHIIOBOrO criupTa. 7. ColicTBa rinunepusa. 8. CBoicTBa
dopmanbaeruaa. 9. Coiicta ykcyc- Hoii kucioTsl. 10. CoiicTBa xkupoB. 11. CpaBHeHUE CBOIICTB
pacTBOPOB MbUIA U CTHpaIbHOTO nopoika. 12. CpoiicTBa rimoko3sl. 13. CBolicTBa Kpaxmaia.
TpeGoBaHus K yPOBHIO NOATOTOBKH 00y4aKOLIUXCH

IIpeamerHsbie

Ymern:
e HA3bIBaTh BAXHEUILHE KUCIOPOJOCOAEPKAIINE OPraHUYECKHUE BELIECTBA: TJIFOKO03a,
caxapo3a, Kpaxmai, KJIeT4aTKa, YKCyCHasi KUCJI0Ta, )KUPbI, MbLIA;
e OOBSICHATH MOHATHE «PYHKIIMOHATBHAS TPYIITIaY.
e HAa3bIBaTh M3YYCHHBIE BEIIECTBA IO MEXKYHAPOTHON WU
«TPUBUAIBHOW» HOMEHKJIATYPE;
e  XapakTEpHU30BATh CTPOCHUE U XMMUUYECKHE CBOMCTBA U3YYEHHBIX OPraHUYECKUX
COE€IUHEHUI;
e OOBSCHSITH 3aBUCUMOCTb CBOMCTB BEIIIECTB OT UX COCTAaBa U CTPOCHHUS;
e  ONIpPEAENATh NPUHAMICKHOCTD K PA3JIMYHBIM KJIACCaM OPTraHUYECKUX COECIMHEHHUM.
MeranpeamerHsie
Ymern:
e  U3BJICKATh HEOOXOAUMYIO JIJISl U3YUCHUST TEMbI HH(POPMAIINIO U3 PA3THYHBIX
HCTOYHUKOB;
e  CaMOCTOATENBHO ONPENEIATh MO3HABATEIbHYIO 3a/1a4y U CTPOUTH JEHCTBUS B
COOTBETCTBUH C HEW;
e HCIOJIb30BaTh PA3IMYHBIE MOJIEIIA U CPEJICTBA JJISI ICMOHCTPALMA CBOMX 3HAHUH U
YMEHUMU;
e TPOBOJUTH CAMOAHAIMN3 KAYECTBA YCBOCHUS 3HAHUI;
e  VUYWUTHIBATh HAIMYME APYTUX TOUEK 3PECHUS HA PELICHUE ITOCTABICHHBIX
00pa3oBaTeNbHBIX 3a71a4, aHAJTU3UPOBATh UX U MPUHUMATh BEPHOE PEIICHHE.

Tema 4. AzoTcoaep:kaime opranudeckue coeqnHenns (84)



AMuHBI. MeTWIaMUH KakK TpPeJCTaBUTENb alu(aTUYecKuX AaMHHOB W aHWIMH — Kak
apomarndeckux. OCHOBHOCTh aMHHOB B CPAaBHCHHH C OCHOBHBIMHU CBOMCTBAMU aMMHaKa. AHUJIMH
U €T0 CBOMCTBA (B3aMMOJICHCTBUE C COJITHOW KUCIOTOW M OpOMHOMN BOjoOH). B3anmHoe BiIusiHUE
aTOMOB B MOJIEKYJIaX OpPraHUYECKUX COCMHEHHUI Ha mpuMepe anuiuHa. [lonyyeHue aHuinHa o
peakuuu H. H. 3ununa. [Ipumenenue anuinHa.

AMMHOKHUCIOTHI. [TTMIIMH ¥ allaHUH KaK MPEACTaBUTENN MPUPOIHBIX aMHUHOKUCIOT. CBOMCTBA
AMUHOKHUCJIOT KaKk aM(OTEpHBIX OPraHUYECKUX COCAMHEHUHN (B3aUMOAEHMCTBHE CO IIEI0YaMU U
kucnoramu). OCOOCHHOCTH JHCCOIMAIIMA AMHHOKHCIOT B BOJHBIX pacTBOpax. bumomnspHbie
nonbl. OOpazoBaHuE NOJUNENTHIOB. AMHUHOKApPOHOBAas KHUCJIOTa Kak MPEICTaBUTENb
CUHTETUYECKUX aMHUHOKHCIOT. [IoHSITHE O CHUHTETHMYECKMX BOJIOKHAX Ha IMpPUMEpPE KamlpoHa.
AMUHOKHUCIIOTHI B IPUPOJIE, UX Onosiornyeckas posib. HezaMeHnMble aMUHOKHCIOTHI.

Beaxn. benku kak nonunentuasl. CTpykTypa 0enkoBbIX Mosiekyl. CBoicTBa O€IKOB (TOpeHHe,
TUAPOJIN3, IBETHBIE peakiuu). buonorunueckas poib OenKoB.

HykjennoBble kuca0Tbl. HyKIeMHOBBIE KHUCIOTHI Kak MOMUMHYKJIEOTUbl. CTpoeHue
nykieoruna. PHK u JIHK B cpaBHenuu. VX ponp B XpaHeHUHM U Iepefayde HaciaeACTBEHHOMN
uHdopmanuu. [ToHsiTHE O TeHHOI MH)XEHEPUU U OMOTEXHOJIOTHH.

I'eneTnueckasi cBsI3b MeXKAy KJIACCAMH OpraHuveckux coeauHeHuil. Ilonsatue o
TEHETUYECKOM CBS3M M T'€HETUYECKUX psaax. JlemoncTpauuu. B3aumoneiicTBue amMMHuaka M
AQHWJIMHA C COJISTHOM KUCIOTOM. Peakuusa anmnnHa ¢ O6poMHOM Bofoi. Jloka3aTeinbCTBO HANIUYUS
(YHKIMOHATIBHBIX TPYII B PAacTBOpaX aMHHOKUCIOT. PacTBOopeHHe W OCaXIeHHE OEIKOB.
L[BeTHBIC peakiuu OeNKOB. ['opeHne NMTHYBEro Mmepa W MIEPCTAHOM HUTU. Mojenb MOJEKYIbI
JHK. [Tepexobl: 3TaHOT — 3TUJIEH — 3THJICHIJIMKOJIb — STUICHTIUKOIAT Meau (II); stanon —
3TaHajb — HTAaHOBAs KUCIIOTA.

JlabopaTopHusle onbIThI. 14. CBolicTBa OETKOB.

IIpakTuyeckas paGora Ne 1. PemieHue 5KCIepUMEHTANBHBIX 337ad MO HACHTU(DUKALUN
OpPTraHUYECKUX COETMHEHUI.

Tpe6oBaHusi K YPOBHIO OATOTOBKH 00YyUYaKOUIUXCS

IIpeamerHsbie

Ymern:
e Ha3bIBATh U3yUYEHHBIE BEIIECTBA M0 MEKIYHAPOIHOUN WK
«TPUBUAIIBHOI» HOMEHKJIATYPE;
e  XapaKTepU30BaTh CTPOCHUE U XMMUYECKHE CBOMCTBA U3yUYEHHBIX OPTAaHMYECKUX
COCIUHCHMUIA,
e  OOBSICHATH 3aBUCHMOCTh CBOMCTB BEUIECTB OT UX COCTAaBa U CTPOCHHS;
e  OMNpENENATh MPUHAMICKHOCTH K PA3TUYHBIM KJIACCaM OPTaHUYECKUX COSIMHEHUN;
e HCIOJNB30BATh MPHOOPETEHHBIE 3HAHUS U YMEHUS 0€30MacHOro o0palieHus ¢ TOProYuMU
BEIIIECTBAMH, TAOOPATOPHBIM 000PYTIOBAHUEM.
MeranpeamerHble
Ymernb:
e BBIICIATH U (POPMYIHUPOBATH MIPOOITEMY;
e TIPOBOJUTH aHAIHN3 U3y4aEMOTO OOBEKTA, BBIJEISIS CYIIECTBEHHBIC U HECYIIECTBEHHBIC
MIPU3HAKY;
e AHANMM3WPOBATH YCIOBUS U TPEOOBAHMS 3aaUH;
e OMNpEIENATh NOCIE0BATEIHLHOCTh MPOMEXYTOUHBIX LEJIEH C YYETOM KOHEUHOTO
pe3yJbTaTa;
e  ONpEIENITh CIIOCOOBI B3aUMOJICHCTBHS C Y9aCTHUKaMU 00pa30BaTEILHOTO MpoIiecca.
Tema 5. Xumus u ;ku3ub (4 4)
IInacrtmacebl W BosokHA. [lonmuMepu3anus W TMONUKOHJEHCANMS KaK CIIOCOOBI MONyYeHUS
CHHTETUYECKUX  BBICOKOMOJICKYJISPHBIX COCTMHECHHUI. [Tomyuenue MCKYCCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX COCIMHEHUH XMMHYECKON MoAuduKanueid TPUPOTHBIX MOIUMEPOB.
CTpoeHue mNOJIMMEpOB: JIMHEMHOE, MPOCTPAHCTBEHHOE, ceTtdaroe. [loHsTHE O macTmaccax.
TepmoriacTUyHbIE U TEPMOPEAKTUBHBIE MOTUMEPBL. OTAEIbHbIE TPEACTABUTEIN CUHTETUYECKHUX
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U MCKYCCTBEHHBIX MOJUMEPOB: (heH0I0POpMaIbAECTHAHBIE CMOJIBI, TOJIUBUHIIXJIOPU, Te(IIOH,
uesutynoul. [lonsiTue o xumuyeckux BojiokHax. HatypasibHble, CHHTETHUECKUE U UCKYCCTBEHHbIE
BosIokHa. Kiaccudukanuss v oTAeIbHbIE NPEICTABUTENN XHMHUYECKUX BOJOKOH: alleTaTHOE
(TpualeTaTHBIM MIEJNK) U BUCKO3HOE BOJIOKHA, BUHWJIXJIOPUJIHBIE (XJIOPUH), MOJIMHUTPUIIBLHBIE
(HUTPOH), MOJTMAMUIHBIC (KapOH, HAHJIOH), TOJUA(UPHEIE (JIaBCaH).
®epmenTbl. DepMeHTH Kak OMOJIOTHYECKHE KaTanu3aTopsl OenkoBoil mpupossl. [lonstue o pH
cpenpl. OCOOEHHOCTH CTPOEHUSI U CBOMCTB (CEIEKTUBHOCTh U 3()PEKTUBHOCTH, 3aBUCUMOCTH
neicTBus  OoT Temmeparypel u pH cpembl pactBopa) (EpMEHTOB TIO CpPaBHCHHIO C
HEOpPraHMYECKUMHU KaTtanu3zaTopaMu. Poiib pepMeHTOB B :KU3HEACATETbHOCTH KUBBIX OPraHU3MOB
Y TIPOU3BOJICTBE.
Buramunsl. [lonstue o BuTammHax. Buabsl BUTaMUHHON HemoctaTouHocTd. Kiaccudukarus
BUTaMHHOB. Butamun C Kak mpe/iCTaBUTENb BOJIOPACTBOPUMBIX BUTAMUHOB M BUTAMHUH A Kak
MIPEACTABUTEND )KUPOPACTBOPUMBIX BUTAMUHOB.
I'opmownnbl. [loHATHE 0 TOpMOHAX Kak OMOJOTMYECKH AKTHBHBIX BEIIECTBAX, BBITOJHSIOIINX
SHIOKPUHHYIO PErYJISALMIO )KU3HEIEATEIbHOCTH OPraHu3MOB. BaxkHelme cBoiicTBa TOPMOHOB:
BBICOKasl (pU3MOJIOTHYECKas aKTHBHOCTb, JHUCTAHIIMOHHOE JIEHCTBUE, OBICTpPOE pas3pylleHUE B
TKaHsx. OTnenabHbIe NPEACTaBUTENM TOPMOHOB: HMHCYIMH W aapeHanuH. [Ipodunaktuka
caxapHoro nuabera. [loHsTHE O CTEPOUIHBIX TOPMOHAX HA IPUMEPE MOJOBBIX TOMOHOB.
JlekapcrBa. JlekapcTBeHHass XMMHsS: OT STPOXUMHUHU MU (hapMakOTepanuu 10 XUMHUOTEPAIHH.
AnTtnOnotnkn u mucbakrepuo3. Hapkormueckme BemectBa. Hapxomanusi, 60ppba ¢ Hell u
poQUITaKTHKA.
Pemenue 3a1a4 no opranuyeckoil xumuu. Pemienne 3a1a4 Ha BEIBO POPMYIIBI OPTaHUYECKHUX
BEILECTB 10 IPOJYKTaM CrOPaHUs U MaCCOBBIM JOJISIM 3JIEMEHTOB.
JMemoncTrpanuun. Kosuiekius miactMace, CHHTETUYECKHX BOJIOKOH U UW3JACIUNA U3 HUX.
PasnokeHue mepokcuaa BOJOpOJia ¢ MOMOIIBIO MPUPOJHBIX OOBEKTOB, COACPKAIIUX KaTajaa3y
(cbIpoe msico, ceipoit kapTtodens). Komnekius CMC, coaepkamumx 3H3UMBL. VcTibITaHue cpelibl
pactBopa CMC unaukaropHoil Oymaroit. Kosnekuusi BUTAaMUHHBIX TpemnaparoB. VcmbiTanue
Cpelsl pacTBOpa acKOPOMHOBOM KHCIOTHI MHAWKATOpPHOW Oymaroil. VcmbeiTaHue amTeuyHOro
npernapara UHCYJIMHA Ha O€eJOoK.
JlaGopaTopubie onbIThbI. 15. 3HAKOMCTBO ¢ O0OpasllaMH IJIaCTMAcC, BOJIOKOH M Kay4dyKOB.
[TpakTrueckast padota Ne 2. PacniozHaBaHue mjiacTMacc U BOJIOKOH.
TpeOoBaHNsi K YPOBHIO NOATOTOBKH 00YYAKOIIUXCS
IIpeameTHbIe
Ymers:
e Ha3bIBaTh BAKHEWIIIME NCKYCCTBEHHBIC BOJIOKHA, MJIACTMACCHI; CHHTETUYECKHE BOJIOKHA,
Kay4yyKH, TJIACTMACCHI.
e Ha3bIBATh BEIIECTBA: TOPMOHBI, PEPMEHTHI, BUTAMHUHBI, JICKAPCTBA U JaBaTh UM
XapaKTEPUCTHUKY;
e  HCIIOJIb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHHUS JUIs 6€301acHOro oOpalieHus ¢
TOKCHUYHBIMHU BEUIECTBAMHU.
MeranpeamerHsie
Ymers:
e AHAMM3WUPOBATH OOBEKT, BBIJEIISIS CYIIECTBEHHBIC U HECYIIECTBEHHBIC PU3HAKY,
e 3aMEHSATh TEPMHUHBI ONPEJICTICHUSMU;
e  CaMOCTOSITETHLHO (POPMYITHUPOBATH MMO3HABATEIHHYIO 337]a4y U CTPOUTH CBOU JICHCTBUSI B
COOTBETCTBUH C HEW;
e CPaBHHUBAIOT CBOU JIEHCTBHSI C TAJJOHOM, BHOCAT, TIPH HEOOXOIMMOCTH, KOPPEKTUBHI;
e OMNpPEAEINSIOT MOCIEI0BATEILHOCTh IPOMEXYTOUHBIX LEJIEH C Y4ETOM KOHEUHOTO
pe3ynbTarta.
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Oomaa xumus. 11 kiaacc, Bcero 35 4, 1 4 B HeJeJIo.

Tema 1. [lepuoguyecknii 3aK0H U cTpoeHne aToma (44)

OrkpoiTe .. MeHaeneeBbIM NEPUOAUYECKOT0 3aKOHA. [lepBbie MOMBITKU
KJIAaCCU(PUKAIMU XUMHYECKHUX JJIEMEHTOB. BakHeHIne MOHSATHS XUMHH: aTOM, OTHOCHTEIbHAs
aToMHasi U MousiekyssipHas maccel. OtkpbeiTue /. M. MenneneeBsiM [leprnoanueckoro 3akoHa.
[Tepuonuueckuii 3akoH B popmynuposke /1. . Menzaeneesa.

Iepuonuveckas cucrema .M. MenaeneeBa. Ilepuoauueckas cucrema J[. U.
MenneneeBa Kak rpaguueckoe 0TOOpakeHUE MEePUOANYECKOr0 3aKOHA. Pa3nuyHble BapHaHTHI
nepuoanyeckod cucrtemsl. llepuonbl M rpynmbel. 3Hau€HHE MEPUOJUYECKOrO0 3aKOHA U
MEPUOINYECKON CUCTEMBI.

Crpoenue aromMa. ATOM — cJOXHasg 4acTuia. OTKpbITUE 3JIEMEHTAPHBIX YacTHI] U
CTpoeHMs aToMa. f1po aTroma: IpOTOHbI U HEUTpOHBL. M30Tonbl. M30TOMNBI BOKOpOAa. DIEKTPOHBI.
DNeKTpoHHAss O000JI0YKa. DHEpreTuyeckwii ypoBeHb. OpOutamu: s u p. d-OpOurtanm.
Pacripenenenuie 3J€KTPOHOB IO HSHEPreTUYECKUM YPOBHSAM M OpOUTAIAM. OJEKTPOHHBIE
KOH(UTYpalMi aTOMOB XUMHUYECKUX 3JIEMEHTOB. BalleHTHbIE BO3MOKHOCTH aTOMOB XMMHYECKHX
AJIEMEHTOB.

Ilepuoguvecknii 3akoH U crpoeHue atomMa. COBpEMEHHOE MOHITHE XHWMHUYECKOTO
anemeHTa. CoBpemMeHHasi (hOpMyJIMPOBKA MEPUOANUECKOr0 3aKoHa. [IpuynHa mepuoaNYHOCTH B
W3MEHEHUU CBOMCTB XHMHUYECKHX 3JIeMEHTOB. (OCOOEHHOCTH 3alOJIHEHUSI SHEPreTHYEeCKHX
YPOBHEH B JICKTPOHHBIX 000JIOYKaX aTOMOB TMEPEXOTHBIX HIEMEHTOB. DJICKTPOHHBIC CEMEHCTRA
AJIEMEHTOB: S- U p-dJIeMeHThI; d- U f-37eMeHTHI.

Jemoncrpanuu. Pasnuunsie popmel [lepuonnyeckoii cucremst 1. . Menneneesa.
TpeOoBaHMsI K YPOBHIO OATOTOBKHU 00y4al0IIMXCS
IIpeamerHbIe:

YMeThb:
e OOBACHATH OCHOBHBIE XMMUUYECKHE ITOHITHUS;
e (QopmynupoBaTh U MOHUMATh CYTh MepuoandYeckoro 3akoHa /[.11.Menneneena;
e  ONpEAENATh 3apsij MOHA;
e  XapaKTEepU30BaTh JIEMEHTHI MAJIbIX EPUOJIOB MO UX MosnoxeHuto B [ICXD.
MertanpeameTrHbie
YMerh:
e BBIICTATH U (POPMYIHUPOBATH MPOOJTIEMY; HCKATh PAIMOHAIBHBIC TTYTH €€ PEIICHUS;
e TMPUMEHATH METOABI HHPOPMAITMOHHOTO TIOUCKA;
e aHAMM3UPOBATH OOBEKT, BBIJEISIS CYIIECTBEHHBIC U HECYIIIECTBEHHBIE CBOMCTRA;
e OIPENENATH MOCIEA0BATEIBHOCTh IPOMEKYTOUHBIX LEJEH C YIETOM KOHEUYHOIO
pe3yJibTaTa;
e paboTaTh B KOJIJICKTUBE, OpaTh Ha ce0st OTBETCTBEHHOCTh, YUUTHIBATh HAIMYHE IPYTHX
TOYEK 3PEHUS Ha PEIICHUE TOCTABICHHOW 3a/1aui, TPUHUMATh MTPABUIIBHOE PEILICHHE.
Tema 2. Ctpoenne BemectBa (11 4)

KoBanenTnasi xumunueckas cBsi3b. [loHsATHE 0 KOBaJIeHTHOU CBsi3u. OOIIIast 2JIeKTPOHHAS
napa. KpaTHOCTh KOBaJ€HTHOU CBSA3U. DJIEKTPOOTPULIATENLHOCTE. [lepekpbIiBaHNE 3IIEKTPOHHBIX
opOutaneil. 6- u m-cBs3u. KoBasieHTHasi MOJsIpHAsE W KOBAJIEHTHAs HEMOJIApHAsS XHUMHYECKUE
cBs3u. OOMEHHBI W JOHOPHO-AKIENITOPHBIA MEXaHW3Mbl OOpa30BaHUS KOBAJICHTHOW CBSI3H.
BemectBa MOJEKYISIPHOTO U HEMOJEKYJISAPHOTO CTPOEHHUs. 3aKOH MOCTOSHCTBA COCTaBa st
BEILIECTB MOJIEKYJIIPHOTO CTPOCHHSI.

HNonnas xumuueckas cBsi3b. KaTHoHbI M aHMOHBL. MlOHHAs CBSA3E U ee cBoiicTBa. MoHHas
CBSI3b KAK KpaWHUU ClIy4yall KOBAJEHTHOM MOJSpHOW cBsi3H. PopMynbHaAs €QUHUIA BELIECTBA.
OTHOCHUTEILHOCTD ACACHHS XUMHUYECKHUX CBSA3CH Ha TUIILI.

Mertajuinyeckass XumMudeckasi cBsi3b. OOmmue ¢GU3UYECKHE CBOWCTBA METAJLIOB.
3aBUCUMOCTD 3JIEKTPOIIPOBOJIHOCTH METAJUIOB OT TeMmriiepaTypbl. CrutaBel. YUepHble U LIBETHbBIE
CIIJIABEI.
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ArperaTHbie COCTOSIHUS BemecTBa. ['a3pl. 3aKoH ABOraapo A ra3oB. MoJsIpHBII 00beM
ra3o00pa3HbIX BeniecTs (MpH H. y.). XKuakocTu.

Bopopoanasi xumMmnuyeckasi CBs3b. BojgopomHas CBsi3b, Kak OCOOBIH  ciydai
MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUS. MexaHu3sM ee o0pa3oBaHUs M BIUSHHE HAa CBOICTBa
BellecTB (Ha mnpumepe Bojabl). lMcnonp3oBaHue BoAbl B ObITY W Ha MPOU3BOJCTBE.
BuyTrpumonexynsipHast BOAOpPO/IHAs CBA3b U €€ OMOJIOrHuecKas poJib.

Tunbl  KpUCTA/LUIMYECKHX  pemieTok. Kpucramumueckas  pemerka.  VMonHbie,
METAIJIMYECKUE, AaTOMHBIE U MOJIEKYJSPHbIE KPUCTAJUIMYECKHE pEHIETKU. AJUIOTPOINHUS.
AMop(dHbIe BelecTBa, UX OTIMYUTENIbHbIE CBONCTBA.

Yucrole BemecTtBa M cMecu. CMecM M XMMMUYECKHE COequHEHMs. ['OMOreHHble u
reTeporeHHple cMecu. MaccoBass U oObeMHasi J10JIM KOMIIOHEHTOB B cMecHU. MaccoBasi J0Jis
npuMeceii. Pemenue 3ajaB Ha MacCoBYIO 10110 ipuMeceid. Kimaccugukanys BemecTs Mo CTeNeHH
UX YACTOTHI.

HMucnepcHble cucrembl. [loHaTHe aucnepcHo cucreMbl. JlucnepcHas ¢aza u
mucnepcuonHast cpena. Knaccudukanus aucnepcHblx cucteMm. KomnmouaHbele AucrnepcHbIe
cucTeMbl. 30JIM M Telu. 3HaueHue MIUCIEPCHBIX CUCTEM B IPUPOAE M HKHU3HU 4YeJIOBEKa.
JemMoHcTpanuu. Mojienb KpUCTAIIMYECKON pelieTku xinopuaa Hatpus. OOpa3iibl MUHEPAJIOB ¢
MOHHOW KPHUCTAJUIMYECKOM PEIIETKOM: KajabLuTa, ranura. Moaeln KpUCTaUIMYECKUX PEIIETOK
«cyxoro npaay» (unm oaa), anMasa, rpaduta (Wi kBapua). Mojenab MOJISPHOTO 00beMa rasos.
Tpu arperatHbix cocTostHMsI BOJbl. Jluctwiuisinus Boabl. OOpa3ibl pa3iIuyHbIX JUCHEPCHBIX
CUCTEM: AIMYJIbCHUH, CyCIIeH3Hi, aspo3oneil, reneit u 3onei. Koarymsamusa. Cunepesuc. Dddekr
Tunpans.

JlaGopaTopublie onbIThbl. 1.0npenenenre CBONCTB HEKOTOPHIX BEIIECTB HA OCHOBE THIA
KPUCTAJIIIMYECKON pemieTky. 2.03HakoMIIEHHE ¢ KOJUIEKIMEN OJUMEPOB, IIACTMACC U BOJIOKOH
u m3aenuid u3 Hux. 3.0KéctkocTh BOIbl. YcTpaHeHHE KECTKOCTH BOAbl. 4.0O3HaKOMIIEHUE C
MUHEPATBHBIMU BoAaMHU. 5. O3HaKOMJIEHHUE C JUCIIEPCHBIMU CUCTEMaMH.

IIpakTnyeckoe 3ansaTue Ne 1. [lonydyenue u pacrnozHaBaHHe ra3oB
TpeGoBaHus K yPOBHIO NOATOTOBKH 00y4AaIOIINXCSH
IIpeamerHsbie
Ymers:

e  HCIIOJIB30BATh MTOHATHS: BEIIECTBA MOJIEKYJISIPHOTO M HE MOJIEKYJISIPHOTO CTPOEHHS;
«@JUIOTPONUS», «KU30MEPUS», «KTOMOJIOTHUS», «PACTBOPBI», «IJEKTPOIUTHIY;
e OOBSCHATH 3aBUCUMOCTh CBOICTB BEIIECTB OT UX COCTABa;
e  XapaKTEepU30BaTh YHCTHIE BEIIECTBA U CMECH;
e  HCIOJIb30BATh MPHOOPETEHHBIC 3HAHNUS U YMEHUS B MIPAKTUUECKON JEATENbHOCTH U
MOBCE/IHEBHOM JKU3HU ISl IPUTOTOBJIEHUSI PACTBOPOB 3a/JaHHOM KOHLIEHTpALUU;
e TOJB30BATHCS TAOOPATOPHON TOCYIO; YETKO U MPABUIHHO BHITIOTHATH XUMUYECKHUIT
JKCIIEPUMEHT.
MeranpeamerHble
Ymersn:
e  BBIIENATH KAUECTBEHHBIE M KOJIMUECTBEHHbBIE XapaKTEPUCTUKHU BEILIECTB;
e  AHAJIM3UPOBATH YCIOBHE IOCTABICHHON 3a1a4H,
e  CaMOCTOSITEIBHO COCTABIIATH IUIAH U MOCIIEN0BATENILHOCTD IEHCTBUI;
e Ppa3BHBAIOT CIIOCOOHOCTH MPH MOMOIIM BOIPOCOB JOOBIBaTh HEOCTAIOIIYIO
UH(OPMAILIHIO.
Tema 3. JaekTpoiauTuyeckasi nuccounanus (74)

PacTtBOpbl. PacTBOpBl Kak FOMOTE€HHBIE CUCTEMBI, COCTOSAILIME U3 YACTHI] PACTBOPHUTEI,
pPacTBOPEHHOI'0 BeUIecTBa M MPOAYKTOB HX B3auMojencTBusa. PacTBopenHue kak ¢usmko-
XUMHUYECKHH Iporecc. MaccoBast 10Js paCTBOPEHHOIO BelecTBa. Tuisl pacTBOpoB. MoisipHas
KOHIIEHTpalus BelecTsa. MUHepaabHbIE BOJIBI.

Teopusi 2JIEKTPOJMTHYECKOI AUCCONUANMHU. DIIEKTPOIUTHI U HEINEKTPOIUTHI. CTENeHb
JNEeKTponuTHYecko  aucconuanuu. CunpHble ©  cialOble  AJIEKTPOJNUTHL. Y pPaBHEHHUS
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3JIEKTPOJINTUYECKON Jucconuanni. Mexanusm aucconuanuu. CryneHdartas JIUCCOLHALIMSL.
Bonxopoanslii mokasaress.

Kucnorel B cBere TeopUM OJIIEKTPOIUTHYECKOW nuccouuanuu. OOmmMe cBoOcTBa
HEOPraHUYECKUX U OPTaHUYECKUX KUCIIOT. Y CJIOBHSI TEUEHHUS PEAKIIUI MEXK 1Y FIEKTPOIUTAMH J10
koHIa. Crienuduyeckrie CBOMCTBA a30THOM, KOHIICHTPUPOBAHHOM CEPHOM U MypaBbHHOM KUCIIOT.

OcHOBaHMSI B CBETE TCOPHM 3JICKTPOJUTHUYECKON TUCCOIMALNHU, MX Kiaccuukanus u
oOuie cBoiicTBa. AMHHBI, Kak oOpraHudeckue ocHoBaHHUs. CpaBHEHHE CBOICTB amMMHaka,
METWJIaMUHA U aHWJIMHA.

Coun B cBETE TEOPUU AJICKTPOIUTUYECKON AMCCOIMAINM, X KiIaccuuKanus U oolue
cBoiicTBa. Conu Kucible 1 OCHOBHBIE. CoM OpraHMYecKUX KUCIOT. Mbuia. DNeKTpOXUMHUYECKUI
P HaNpsHKEHUH METAJUIOB M €ro MCIOJIb30BaHUE JUISl XAPAaKTEPUCTHUKU BOCCTAHOBUTEIBHBIX
CBOMCTB METAJUIOB.

I'maposu3. Cnyuan rugponusa conedl.  Peakmust  cpeast  (pH) B pacTBopax
TUAPOJIN3YIOUINXCA coJiel. [ 'Maponn3 opraHndeckux BELECTB, €r0 3HaUCHUE.

JemoHcTpanuu. VcnbiTaHue pacTBOPOB 3IJIEKTPOJIUTOB U HEDJIEKTPOIUTOB Ha MPEAMET
JUCCOLMAMU. 3aBUCUMOCTD CTEIIEHU 3JIEKTPOIUTUYECKON JUCCOLMAUN YKCYCHONU KUCIIOTHI OT
pa3baBienus pactBopa. [Ipumeps peakiuii HOHHOro 0OMeHa, UIYIUX ¢ 00pa3oBaHUEM OCaJIKa,
ra3a Wid BoJbl. XMMHUYECKUE CBOICTBA KUCJIOT: B3aUMOJICHCTBUE C METAJlJIaMH, OCHOBHBIMU U
aM(pOTEepHBIMH OKCHUJAMH, OCHOBaHHUSAMH (ILEIOYaMHU U HEPACTBOPUMBIMU B BOJIE), COJISIMHU.
B3anmopeiicTBre a30THOW KHUCIIOTHI ¢ Meaplo. PasbaBnenue cepHoil kucinotel. OOyriamBaHue
KOHLICHTPUPOBAHHOM CEpHOM KUCIOTOM caxapo3bl. XMMHUYECKHE CBOMICTBA IIEJIOUEH: peakuus
HEWTpau3alMK, B3aMMOJEHCTBHE C  KHUCJIOTHBIMHM  OKCHAAMH, coJsAiMM. Pasnoxenue
HEpPacCTBOPUMBIX B BOJ€ OCHOBaHMN NP HArpeBaHUM. XHUMUYECKHE CBOWCTBA COJIEH:
B3aMMO/ICHCTBHE C METAJJIAMH, KHCIOTAaMH, IIEJI0YaMH, C APYTrUMH cosiMu. [ uponn3 kapouaa
kanpius. M3ydenne pH pacTBOpOB ruApOIH3YIOMIUXCS CONE: KapOOHATOB IIETOUHBIX METAIIIOB,
XJIOpUJIA U alleTaTa aMMOHHUSI.

JlabopaTopubie onbIThl. 6. O3HaKOMIEHHE C KoJuleKuued kucnor. 7. Ilomydenue u
CBOICTBa HEpPACTBOPUMBIX OCHOBaHUH. 8. O3HaKOMJIEHME C KOJUJIEKIMEeH OCHOBaHMM. 9.
O3HakoMJIEHHE C KOJUIEKLIMEN MHHEpaloB, coxaepxkamux conu. 10. McmelTaHue pacTBOpoB
KHCJIOT, OCHOBaHUU W cojied mHaukaropamu. 11. Paznuunbie ciydam rujgponmsa comiei. 12.
['mponu3 XJI0pUAOB U alleTaTOB IIEJIOYHBIX METAIIIOB.

IIpakTnueckas padora Ne 2. Pemenue skcriepuMEHTANBHBIX 337a4 Ha UACHTU(PUKAIIIO
HEOPraHUYECKUX U OPTaHUYECKUX COCIUHEHHM.

TpeGoBanus K yPOBHIO NOATOTOBKH 00y4aIOIINXCSH
IIpeamerHsbie

Ymern:

e  OOBSICHATH MOHATHS: «AJIEKTPOIUTUYECKAS TUCCOIHAIIUS, «TEOPHUS ANEKTPOIUTUIECKOM
JUCCOLIMAIIUNY, «OKUCITUTEIb), «BOCCTAHOBUTEIDbY, «OKUCIIEHHUE)», BOCCTAHOBJICHHEY,
«CKOPOCTh XMMHYECKON PeaKInmy, «KaTaln3y», «<XXUMUYECKOE PABHOBECHE).

e  OPENENSTH 3apsi/i HOHA; XapaKTep CPEIbl B BOJHBIX PACTBOPAaX HEOPTaHUIECKUX
COEIMHEHUH,

(] 00BSACHSTH 3aBUCUMOCTH CKOpPOCTH XUMHUYECKOU PCAKIIUN U MMOJTOKECHUA XUMHYCCKOT'O
paBHOBECHSI OT Pa3IUNYHBIX (PAKTOPOB;

e TOJB30BATHCS TAOOPATOPHON TOCYIOH; YETKO U MPABUIHLHO BHITIOTHATH XUMUYECKUI
IKCIIEPUMEHT.

MeranpeamerHble
YmMmernb:

e BBIICIATH U GOPMYIUPOBATH MPOOIEMY; HAXOAUTH PAlHOHATHHBIC TTYTH €€ PEIICHNUS;

e  AHAJIM3UPOBATH, HAXOAUTH CYIIECTBEHHOE U HECYIIIECTBEHHOE;

e MPOBOJUTH CAMOAHAIIN3 CBOUX JIOCTHKEHUH, BHOCUTH KOPPEKTUPOBKH;

e TUTAHMPOBATH OOIIHE CITOCOOBI PaOOTHI.

14



Tema 4. Xumuueckue peakuuu (11 u)

Kanaccnpukanma xummudeckux peaknmid. Peakuuu, naynme 0e3 M3MEHEHHMsS COCTaBa
BenlecTB. Knaccugukanus no 4uciy U cOCTaBy pearupyronux BEUIeCTB U MPOAYKTOB peaKlUu.
Peakmuu pa3noxeHusi, COSTMHEHUS, 3aMEIIeHUsT 1 0OMEHa B HEOPTaHWYECKOW XUMHH. Peakuun
MIPUCOEIUHEHMS, OTIIEIJICHUS, 3aMEIICHHS] M U30MEPU3ALMHU B OPraHndecKol XuMuu. Peak- nuu
MOJIMMEPU3ALUHU KaK YaCTHBIN CIIy4all peakuui IPUCOCINHEHMUS.

TemnoBoii 3¢dexT XMMUYECKON Ppeakmuu. OK30- U DHAOTCPMHUYECKHUE PEAKIIHH.
Tepmoxumuueckue ypaBHeHHs. PacueT koaudecTBa TEMI0THI [0 TEPMOXUMUYECKUM YPABHEHUSIM.

CxopocTh XMMHYeCKHX peakumuil. [loHATHE O CKOpPOCTHM XHMMHYECKUX pEaKIUid,
AQHAJMTUYECKOE BBIpAXKEHUE. 3aBUCUMOCTh CKOPOCTH PEAKI[MU OT KOHIICHTPAILIMH, JIaBJICHUS,
TEMIIepaTypbl, MPUPOABl PEATHPYIOUIMX BEIIECTB, IUIOUIAJAM HMX CONPUKOCHOBEHHUS. 3aKOH
JIEMCTBYIOIIMX Macc. Perienue 3ajja4 Ha XUMHUYECKYIO KHHETHUKY.

Karanu3. Karanuzaropel. Karanusz. ['oMoreHHbli W reTeporeHHnid katanus. [Ipumepsl
KaTAJIMTUYECKHUX MPOLIECCOB B MPOMBIIIUICHHOCTH, TEXHHUKE, ObITy. DEPMEHTHI U UX OTJIMYHUS OT
HEOPraHMYECKUX KaTanu3aTtopoB. [IpuMenenune katanu3atopoB U (epMEHTOB.

Xumuyeckoe paBHoBecue. OOpaTtuMble M HEOOpaTUMBbIE peakUUU. XUMHUYECKOE
paBHOBECHE M CIOCOOBI €r0 CMEIICHUs Ha MpHuMepe MoixydeHus ammuaka. CHHTE3 aMMHaka B
NpOMBINUICHHOCTU. [loHATHE 00 ONTUMAIBHBIX YCIOBHUSIX TPOBEICHUS TEXHOJIOTHYECKOTO
npoiiecca.

OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIE Tpouecchbl. OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuu. OKHUCIHUTENs M BOCCTaHOBUTENb. OKuUCIEHHME U BoccTaHoBieHHe. (CocTaBieHue
YPaBHEHUN OKUCIIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH METOIOM DJICKTPOHHOTO OaJlaHca.

O0mue cBoiicTBAa MeTaJI0B. XMMUYECKHE CBOMCTBAa METAJJIOB KaK BOCCTAHOBUTEJICH.
B3aumoneiicTBue MeTalIOB € HEMETaUlaMH, BOJOW, KHCJIOTaMU M PacTBOpPaMHU COJICH.
MeTtannotepMusi.

Koppo3usi MeTa10B Kak OKUCITUTEIFHO-BOCCTAHOBUTEINBbHBIHN mporiecc. CIIoCOOBI 3a1UThI
METAJNIOB OT KOPPO3HUH.

OO0uue cBOWiCTBAa HeMeTA/LIOB. XUMHYECKHE CBOMCTBA HEMETAUIOB KaK OKUCIUTENCH.
B3aumogeiicTBue ¢ MeTamiaMu, BOAOPOIOM U APYTrMMHU HeMeTauiamu. CBOICTBAa HEMETAIIJIOB Kak
BOCCTAaHOBUTENEH. B3auMoaeicTBue ¢ MPOCTBIMA M CJIOKHBIMH BEIIECTBAMHU-OKUCIUTEISIMH.
OO01mmas xapakTepuCcTHKa TaJIOr€HOB.

duexktpoim3. OOmmMe crnocoObl MOMYyYeHHUS] METAUIOB U HEMETaJUIOB. OJIEKTPOJIH3
pPacTBOpPOB UM paCIIaBOB 3JIEKTPOJIMTOB Ha MPUMEpPE XJIOpUJa HATpUA. IIEKTPOJIUTUYECKOE
nonydeHue amoMuHus. [IpakTudeckoe 3HadeHWE AJIEKTpoiu3a. [anbpBaHOIUIACTHKA U
rajabBaHOCTETHSI.

3akiouenue. [lepcrieKTUBBI pa3BUTHSA XUMHUYECKON HAYKN M XUMHYECKOTO TIPOU3BOJICTBA.
XuMus 1 pobiieMa OXpaHbl OKPYKaIoIIEe Cpebl.

JleMoHcTpaluu. DK30TEPMHUUECKUE U SHIOTEPMHUUECKIE XUMHIECKUE peakinu. TermioBbie
SBJICHUS] TIPU PACTBOPEHHH CEPHOM KUCIOTHI U aMMHUAYHOU CENUTPhl. 3aBUCUMOCTh CKOPOCTH
peakIuy OT MPHUPOLI BEHICCTB HA MPUMEPE B3aMMOJICHCTBHS PACTBOPOB PA3HYHBIX KHCIOT
OJIMHAKOBOM KOHIICHTPAIlMU C OJWHAKOBBIMH KyCOUKaMHu (TpaHyllaMHu) IUHKA U OJUHAKOBBIX
KYCOYKOB pa3HbIX METAJUIOB (MarHws, IMHKA, ejie3a) C PacTBOPOM COJSTHOW KHCIIOTHI.
B3aumoneiicTBue pacTBOPOB CEPHOI KHCIOTHI C paCTBOpaMHU THOCYJb(aTa HATPUS PA3IUIHON
KOHIIGHTpAIlMK U TeMIlepaTypbl. Moiens KUISIIETo ciIos. Pa3znmojkeHne mepokcuaa BoIopoia ¢
nomoIpo Heopranndeckux karanmsaTopoB (FeClz, KI) u mpupoaHbsix 00BEKTOB, COASPIKAIINX
Karanasy (Celpoe Msco, kapTodens). [IpocTeiinme OKUCITUTETFHO-BOCCTAHOBUTEIBHBIE PEAKIINN:
B3aMIMOJICHCTBHE IIMHKA C COJSHOW KUCIOTOM W kene3a ¢ cymbdarom menu (II). Mogpens
anekTpoausepa. MoJienpb 3IEeKTPOIU3HON BaHHBI ISl TOTYYEHHS aTFOMUHUA.

JlaGopatopHbie onbIThl. 13. [Tonyyenue kucinopoaa pa3iokeHUEM MEpoOKCUaIa BOJAOPOIA C
MOMOIIBIO JTMOKCH/IA MapraHIla U KaTana3bl CIporo kaprodens. 14. Peakius 3aMenieHus MeIu
xene3oM B pactBope cyiabdara meau (I1). 15. [Tomydenue Bogopoaa B3auMOICHCTBHEM KHCIIOTHI
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¢ OUHKOM. 16. Os3HakomiieHHEe ¢ KOJUIeKIMen MeTtayuioB. 17. O3HakoMIIEHHME C KOJUIEKIIMEH
HEMETAJIJIOB.

IIpakTnyeckass padora Ne 3 «['eHeTHueckas CBsI3b MEXKIY pPa3JIMYHBIMU KJacCaMU

HEOPTraHUYECKUX U OPraHUYECKUX BEHIECTBY (/151 ABYXYACOBOTO BapraHTa U3YYCHHS Kypca).
TpeOoBaHMs K YPOBHIO OATOTOBKHU 00y4al0IIMXCH

IIpeamerHbIe

Ymers:

OOBSICHATH XMMHUYECKHE CBOMCTBA: KUCIIOT, IIEJIOUEH, COJIEH, METAJUIOB M UX CIIJIABOB.
Ha3bIBaTh M3YUYCHHBIC BEIIECTBA 110 «TPUBHAILHON) WM MEKTyHAPOIHOM
HOMEHKJIATYypE;

OTIPENIETATh MIPUHAIJICIKHOCTD BEIIECTB K Pa3IMYHBIM Kjlaccam;

O6’b$ICH$ITb 3aBUCUMOCTH CBOfICTB BCIICCTB OT UX COCTaBa U CTpOCHI/ISI;

BBITIOJIHSITh XUMHYECKHI SKCIIEPUMEHT.

MeTtanpeamennsbie
YMeTh:

BBIICTISTH ¥ POPMYITHPOBATE MPOOIIEMY; HAXOIUTh PAIMOHAILHBIC ITYTH €€ PEIICHIS;
aHAJIM3UPOBATh, HAXOJIUTh CYIIECTBEHHOE U HECYIIIECTBECHHOC,

MIPOBONTH CAMOAHATIN3 CBOMX JOCTHIKCHHH, BHOCHUTH KOPPEKTHPOBKY;

NPEJCTaBIISITh KOHKPETHOE COJICPKAHUE M MPEIICTABIATH €r0 B YCTHOW M MMCHMEHHOM
dopme;

IJIAaHUPOBATh OOIIUE CIIOCOOBI PaOOTHI.
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MarepuajibHO-TeXHHYECKOe 0O0ecrieyeHue:

Jist 0OyueHHst yJanuxcsi CpeAHeN IIKOJIbI B COOTBETCTBUU ¢ TpeboBaHmsiMu PeepaabHOro
rOCy/IapCTBEHHOIO0 00pa30BaTENbHOIO CTaHAapTa HEOOXOAMMA pealn3alus JesSTEIbHOCTHOIO
OJIX0/1a.

JlesTenbHOCTHBIN MOAXO0J TpeOyeT MOCTOSHHOM OMOpbI Ipoliecca OOy4YeHHs XUMHUHU Ha
JEMOHCTPAIIMOHHBIA  AKCIIEPUMEHT, TPAKTHUYECKUE 3aHATUS U JIA0OPATOPHBIC  OIBITHI,
BBINOJHSAEMbIe ydamumucs. KaOuHeT XuMUU OCHAIEH KOMIUIEKTOM JEMOHCTPAIMOHHOTO U
71a00paTOPHOTO 000PYIOBAHHS IO XMMUU JJIS1 OCHOBHOM IIKOJIBI.

B kabunHere XMMUU OCYIIECTBISIOTCA KaK ypoyHas, Tak U BHeEypodHas (opMbl yueOHO-
BOCIIMTATEIbHONW JEATEIBHOCTH C ydamuMmucs. OcHallieHue B OOJbIIEM YacTH COOTBETCTBYET
[lepeunto oOopynoBaHusi KaOMHETa XUMHUHM U BKIIIOYAET PA3IMYHbIC TUIIBI CPEJICTB OOyUEHUS.
Bonpuryto dacte 00OpyHOBaHUSI COCTaBISIOT YYEOHO-TPAKTHUECKOE U y4eOHO-I1abopaTOpHOE
o0opy/soBaHHE, B TOM 4YHCJIE€ KOMIUIEKT HAaTypalbHBIX OOBEKTOB, MOJENIU, HpUOOpHl U
WHCTPYMEHTBI JIJISl MIPOBEJCHUS IEMOHCTpAIlMi U MPAKTUYCCKUX 3aHATUN, IEMOHCTPAIIMOHHBIC
TaOJIUILIbI, BUJICO, MEMAa OCHAILIEHUE

B KOMITIEKT TEXHUYECKMX W HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX CPEJICTB OOyUYCHUS
BXOJIAT: anmaparypa AJis 3auceil 1 BOCIPOU3BEACHUS ayJU0- U BUJICOMH(POPMALINH, KOMIIBIOTED,
MYJIbTUMEINA MPOCKTOP, JAOCKA ¢ MHTEPAKTUBHOM MPUCTABKOM, KOJUICKIUS MeEAHa-pecypcoB,
BbIX0OJ1 B IHTEpHET.

Hcronp30BaHue 3JIEKTPOHHBIX CPEICTB O0YUCHHUS TIO3BOJISIEOT:

e aKTHBU3UPOBATH JAEATEIHLHOCTh O0YYAIOMIMXCS, MOIYy4aTh 00ee BHICOKHE KauyeCTBEHHbIE

pe3yJIbTaThl O0YICHHUS,

e 1pu noaroroBke k EI'D obecneunBaTh caMOCTOATEIHLHOCTh B OBIQJICHUU COJIEP:KaHUEM

Kypca
e (dopmupoBate UKT - KOMIETEHTHOCTb, CIIOCOOCTBYIOIIYIO YCIEHUIHOCTH B y4eOHOM
JesTeTbHOCTH;

e (dopmupoBats YVY/I;

Hamypansnvie 00vexmpl VCIIoNIb3yeMble B 00y4eHUN XUMUH, BKIIIOYAIOT B €051 KOJUIEKIIMH
MUHEPAJIOB M TOPHBIX TOPOJ, METAIJIOB U CIUIABOB, MUHEPAIBHBIX yM0OpeHHil, miacTMacc,
Kay4yKOB, BOJIOKOH U T.JI.

O3HakOMJIEHHE y4YaluXcsl ¢ 00pa3llaMHu UCXOJHBIX BEIIECTB, MOTy(haOprUKaToB U TOTOBBIX
W3JIeNTUH TIO3BOJISIET TOJMYyYUTh HATJISAHOE TMPEACTaBICHHE 00 ATHX Marepuaiax, UX BHEITHEM
BUJIE, a TAKXKE O HEKOTOPBIX (PUBUYECKUX CBOMCTBAX.

Xumuueckue peakmuevt u mamepuaivl

OOparieHrie co MHOTUMH BEIIECTBAMHU TPEOYET CTPOroro COOIOJCHHS MPaBWI TEXHUKH
0€30MacHOCTH, OCOOCHHO TMPHU BHITIOJIHEHUH OIBITOB CaMUMH ydamuMucsa. Bce HeoOxomumbie
MepBbI IPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOLIUX JTOKYMEHTAX U MHCTPYKIIMSIX.

Xumuueckasn nabopamophnan nocyoa, annapamasl u npudopvl

Xumuueckasi mocyza moapa3essieTcsl Ha B€ TPYIIbI: ISl BBIIOJHEHHUS ONBITOB YYAIIUMUCS
Y JI€MOHCTPAIIMOHHBIX OMBITOB.

[Tpubopsl, ammapaTel U YCTAaHOBKH, HCIONB3YEMbIE HA YPOKAaX XHMHH, MOAPA3JEISIOT Ha
OCHOBE MPOTEKAOIINX B HUX (PU3NIECKUX U XUMHUECKHX.

Mooenu

OOBeKTaMu MOJIETUPOBAHUS B XUMHUU SIBJISIFOTCS. aTOMBI, MOJICKYJIBI, KPUCTAJUTBI, 3aBOJICKHE
anmaparhl, a TAaKKe MPOUCXOISALINE MPOLIECCHI, MOJEIN KPUCTAJUTMUYECKUX PEIIETOK ajiMasa, Cephl,
docdopa, okcuna yraeponaa (1Y), moBapeHHON COH.

Yueonvie nocoous na newammnoit ocnoge

B npomecce o0OydeHHS XMMHM HUCHOJB3YIOTCS — CIEAYIOIIUME TaONUIBI  MOCTOSHHOTO
skcnonupoBanus: «llepuoamyeckas cucrema xumuyeckux 3yemeHToB .M. MeHnneneeBay,
«Tabnmuia pacTBOPUMOCTH KHCJIOT, OCHOBAaHMM M COJIeH», «DJIEKTPOXHUMHUYECCKUN P
HaIpsHKEHUN MeTaioBy, «KpyroBopoT BemecTB B IpUpoae» U Ip.
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Jns  opraHu3anuu  caMOCTOATENbHOW pabOThl oOO0y4aroumxcs Ha YpOKaxX HCHOJIb3YIOT
pa3HOOOpa3HbIe JTUJAKTUYECKHE MaTepualibl: TETPaJu HA IEYaTHOM OCHOBE WM OTICJIbHBIC
paboune JIMCThl — HWHCTPYKLHU, KApPTOUKH C 3aJaHUSIMU Pa3HOM CTENEeHH TPYIHOCTH ISt
U3Yy4EHUS HOBOT'O MaTepHuala, CaMOIIPOBEPKHU U KOHTPOJISA 3HAHUM y4alluXcs.
st o0ecnevyennsi 60e30MACHOTO TPyAa B KaOMHeTe XUMUM UMeEeTC s :

e IIPOTHBOIOKAPHBIA UHBEHTAPb

e anTeyKy ¢ HAOOPOM MEAMKAMEHTOB U MEPEBI30UHbBIX CPENICTB;

e WHCTPYKIHMIO IO MpaBHiIaM 0€30MacHOCTH TPyAa AJIs 00yJaromuxcs

e JKypHaJ PEruCTpalMy UHCTPYKTa)ka 1o IMpaBuiiaM 0€30MacHOCTU TPYAA.

Onucanue y4eO0HO-MeTOAHMYECKOI0 U MATEPUATBHO-TEXHUYECKOI0 o0ecrneyeHust
1.IIpumepHas mporpamMmMa cpeHero ooIero oopa3oBanus 1Mo XuMuu (6a30BbI YPOBEHB);
2.ABTOpCKas nporpamma O.C.I'abpuensina, COOTBETCTBYIOLIAS denepanbHOMY
[ocymapcTBeHHOMY 00pa30BaTENIbHOMY CTAaHIApTy OCHOBHOTO 00mero oOpa3oBaHUs U
nomnyiieHHas MuHuctepcTBoM oOpa3oBanus U Hayku Poccuiickoit @enepanuu (O.C.I'abpuensH.
[Tporpamma cpeanero odmiero oopazoBanus mo xumun. 10-11 kiraccer.o0meoOpa3oBaTeIbHBIX
yupexnenuit / O.C.I'abpuensa. A.B. Kynmosa. — M.: lpoda, 2017r./.

3.Iabpuensn O. C., Ocmpoymos H. I. HacronbHas kHuWra y4utens. Xumus. 10 KiL.:
Meroandeckoe rmocodue. — M.: [Ipoda, 2010r

4. Xumus. 10 x i.: KoHTponsHble M mpoBepodHbie paboTel Kk yueOHUKy O. C. ['abGpuensHa
«Xumus. 10/ O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakosa u 1p. — M.: Ipoda, 2012r
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BBenenue 1 4.

1 Brenenue. Mertobl OCO3HABaTh | MPOBOIUTH ®poHTaATBHBI §1 ymp
[Ipenmer HAYYHOTO eIMHCTBO M | KJIaCCU(pHUKAIH it onpoc 6,8,9
OpraHUYeCcKOon MO3HAHMUSL. LEJOCTHOC | 1O
XUMHH HaOmroneunue, Thb BEIISCTB 10

MPEANOJI0KEHH | OKPYXKAroLl | YACITY, BUY
e, TUIoTe3a. €ro MHpa, | aTOMOB,
[Touck BO3MOJKHOC | BXOZSIINX B
3aKOHOMEPHOC | TH €ro COCTaB
Teld. HayuHblii | mo3HaBaeM | BELIECTBa,
OKCIIEPUMEHT. | OCTH U CHUCTEMAaTU3UP
BeiBog 00BSCHUMO | OBaTh U
CTH Ha 00001IaTh
OCHOBE pa3nuyHbIe
JIOCTH>KCHH | BUJIBI
1 HayKHu. uH(hopMauu
Tema 1. Teopusi cTpoeHusi OpraHuvdeckux coequHenui (3 4)

2 1.OcHoBHBIE BanentHocth, | oco3HaBaTh | cucrteMarusup | CpaBHuBa | OpOHTANBHBI §2
TTOJIOKEHUS BaJICHTHBIE €IMHCTBO U | OBaTh U Th i ompoc
TEOPUH CTPOEHUS | COCTOSIHUS HEIOCTHOCT | 00001IaTh opraHuyec
OpTraHUYECKHUX aToma b pazIuYHBIC KHUe
COEIMHEHUH. . yriepoja OKPY’Kalolll | BUAbBI CO€/IMHEH

€ro Mupa, uHdopMaluu | U

3 2.Ctpoenue CrpoeHnne BO3MOKHOC | CTaBUTh OOmbsicHAT | OPOHTANBHEI Yerneii | §3
aToMa yriepojaa | aroma T™H , yueOHbIe b it ompoc orpoc,

yriaepoja MO3HABaeM | 3aJa4yM Ha OCHOBHBIE

19




OCTH MHpPA | OCHOBE MOJIOKEHU XUM.
u M3Y4YEHHOTO sI TEOPUHU JTUKTaHT
00BSCHUMO | MaTepuaa Ha OCHOBE
CTH Ha opmupoBats 3HAHUS O
OCHOBE cobeTerHoe CTPOEHUU
JOCTIOKEHH | "o e aToMa.
1 HayKH.
3. BasieHTHEBIE 1,2,3 BO3MOYKHOC | CTaBUTH OObsicHAT | OpOHTAIBHBI Verawrii | § 3 Bozaym
COCTOSIHUS aTOMa | BaJICHTHBIE ™ , yueOHbIE b i1 onpoc orpoc, HBIE
yriepoja COCTOSIHUS MIO3HABaeM | 3aJa4yM Ha WU3MEHEHU XUM. HIapUKU
aToMa OCTHU MHpa | OCHOBE sl CBOMCTB JTUKTaHT
yriepoja u M3y4YEHHOT O u
00BsCHUMO | MaTepuaa o0Opa3oBaH
CTH Ha dbopmupoBath | He cBs3ei
OCHOBE cOOCTBEHHOE B
JIOCTH>)KEHH | MHEHHUE 3aBUCHUMOC
1 HayKU. TH OT
COCTOSIHMS
aToMa
yriaepona
Tema 2. Yri1eBo10pOAbI M UX NPHUPOAHBbIE HCTOYHUKH (94)
1.Ilpuponnsie ITpupoausrit Hcnonb3oB | ¢popmupoBath | 3HAThH OpOoHTAIBHBI Yerneii | §5 Komnekn
HMCTOYHHUKHU ra3 KaKk aTh cOOCTBEHHOE | IPUPOJHEBI | ¥ OIpoc orpoc, WU YT,
YIJIE€BOJOPOAOB. | TOIUIMBO. MIOMCK MHEHHUE e XUM. HeTH.
HedTs, [IpeumymiecTs | HE0OXOAUM HCTOYHHUK JIUKTAHT
MIPUPOJHBIN a3, | a IPUPOJHOIO | OU 151
KaMEHHBIN yrosb | rasa nepej uH(popmar yTIEBOJIOP
JIPYTUMH uu 0JI0B —
BUJIaMU TUTSt TIPUPOJTHBI
TOILIMBA. BBITIOJIHEHU ¥ ras,
Cocras A He(Th,
IIPUPOIHOTO y4eOHBIX KaMEHHBIH
raza. Hedts, €€ | 3amanmii ¢ yTOJb, UX
MIPOMBIIIIEHHA MpaKTH4eC
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1 niepepaboTKa. | UCIOJIb30Ba Koe
Kamennsrit HUEM HCIIO0/Ib30B
yTOJIb yaeOHOH aHue.
JUTEPATYP
Bl
2.AnKaHBbI. romosiornueck | Mcnonb3oB | ycraHaBiauBaTh | 3HATH ®pOHTAIBHBI Yerueii | §6 [Mapadpu
Crpoenue, Ui pan, aTh IIPUYUHHO- XUMHMYECK | M OIpoC oIpoc HOBast
HOMEHKJIATYypa, U30Mepus U IIOUCK CJIICICTBECHHBIE | M€ cBeya.
IIOJIyYEHHUE, HOMEHKJIaTypa | HEOOXOIUM | CBS3M MEXIY | CBOMCTBa
¢dusnueckue AJIKaHOB. on CTPOCHHEM AJIKaHOB
CBOICTBA. XuMuyeckue uHpopMall | aToma, U Ha
XHUMHUYECKUE CBOMCTBA 15051 CBOMCTBOM npuMepe
CBOICTBA. AJIKaHOB JUIS BELIECTBA MeTaHa,
BBITNIOJTHEHU JTaHa:
b peakuuu
yueOHBIX TOpEHUs,
3alaHui 3aMeIlEeHU
A,
JNETUIPUD
OBaHMsI,
OCHOBHBIE
CIOCO0BI
HIOJTyYEHHU
s
3.AJKeHsI: romojyornueck | Mcronb3oB | ycTaHaBiMBaTh | XUMUYECK | PpOHTAIBHBI VYerueii | §6
COCTaB, UM pan, aTh IIPUYUHHO- ue 1 onpoc 0Ipoc
CTPOCHHE, U30Mepus U ITOUCK CJIEICTBEHHBIE | CBOWMCTBA
U30Mepus, HOMEHKJIaTypa | HEOOXOJIUM | CBSA3M MEXIY | aJIKaHOB
HOMEHKJIaTypa, AJIKEHOB on CTPOCHHEM Ha
MOJTyYEeHUE uHpopMall | aToma, U npumepe
1701 CBOMCTBOM MeTaHa,
JUIS BELIECTBA JTaHa:
BBITNIOJTHEHH peakuuu
A rOopeHus,
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y4eOHBIX 3aMelIeHNA
3aJaHui o,
JEruapup
OBaHMsI,
OCHOBHBIE
CIOCOOBI
MOJIy4YeHHU
s
4. AJIKUHBI: I'omonorunueck | IlmanupoBa | ycraHaBiauBath | onpesneseH | @poHTaIbHbI VYerawiit | § 7
CTpOCHUE, UH psf Th CBOU [IPUYUHHO- ue 1 ompoc o1poc,
U30MepHus, AJIKUHOB, JICHCTBUS B | CIEICTBEHHBIE | MOHATUU TECT
HOMEHKJIATypa, oOmras CBSI3H C CBS3U MEXKIY «IIUPOJIN3
buznueckue dbopmyina, IIOCTaBJEH | CTPOEHUEM »,
CBOMCTBA, CTPOCHHE HOM aToma, u «@JIKUHBD»
MOJIyYeHHE aleTUJIeHa U 3a7ayeil ¥ | CBOMCTBOM ; YMETb:
JIp.aJIKUHOB YCIIOBHUSIMHU | BEILIECTBA ONpPEEIAT
ee b
pelieHus IIpUHAIJIE
JKHOCTh
BEIIECTB K
KJIacCy
QJIKUHOB
1o
CTPYKTYPH
on
dopmyne
5. AJIKUHBI: IIpumenenne | [lmanupoBa | ycTaHaBIMBaTh 3HaTh NunuBun Pewenne | Ilosr.
CBONCTBA, aleTUJICHA HA | Thb CBOU IIPUYUHHO- COCTaB YIpaX- m. 1-7
IIPUMEHEHNE OCHOBE JICICTBUS B | CIIEJCTBEHHBIC | AaJKHUHOB, HEHU
CBOMCTB. CBSI3U C CBSI3U MEXY bopmyny
Peakuus IIOCTaBJIEH | CTPOCHUEM alieTUJIeHa
MOJMMEpU3ald | HOU aToMa, ,
5 3a7a4ei 1 | CBOWCTBOM MOJIYYEHU
BUHUJIXJIOpUJA | YCJIOBUSIMHU | BEIlleCTBa e
alleTUIIeHa
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cc

peleHus XUMHYECK
ue
CBOMCTBA
QJIKUHOB
Ha
npuMepe
aleTuIIeHa
10 6. ApeHbl. [Tomyyenue BBIJICJIATh M | aHAJIU3UPOBAT | 3HATH §7
Benzon. OcH3011a U3 dbopMyIupo | b OOBEKTHI, 0coOeHHOC | DpOHTATBHBI

reKcaHa u BaTh BbIJIETISIS TH it ompoc
aleTUJICHa. npobyeMy | CyIIECTBEHHBI | CTPOCHUS
XuMHYecKue CaMOCTOSITE | € MPU3HAKU OeHzona u
CBOMCTBA JIBHO ero
Oenzona: TOMOJIOTO
TOpeHue, B;
raJloreHUpPOBaH 3HaTh
ue, bopmyiry
HUTPOBaHUE. OeHzorna,
[Ipumenenne XUMHUYECK
OeH301a Ha ue
OCHOBE CBOMCTBA
CBOJNCTB.

11 7.AnKagueHsbl. [TonsTre 06 COCTABJIITh | NPEICTABIATH 3HaTh CamocrosiTen Texymu | 3anuch
YIJIEBOAOPO/AAX | aJTOPUTM KOHKpETHOE dbopMynbl | bHasg paboTa i B
C IByMsI JeSITETIHHOC | COJIEpKAaHWE U | alTKaJHeHO KOHTPOJ | TeTpan
JBOMHBIMU TH TIpU MIPE/ICTaBISATh B, UX b u
CBSI3SIMHU. pEIICHUH | €T0 B YCTHOW M | XHUMHUYECK
XuMu4eckue npoOJieMbl | TMHCbMEHHOM ue
CBOMCTBa hopme CBOMCTBA.

OyraaneHna —
1,3u
U30IIpeHa:
oOeclBeUnBay

ue OpoMHOMI

23




BOJBI U

NOJIMMEpU3aLHU
1 B Kay4yKH.
12 8.Huknoankansl | [TonsiTHe o CaMOCTOSIT | aHaJIU3UpoBaT | 3HATH CaMOCTOATEN VYeTHBIM | KOHCIIE
LUKJIOAJIKAHAX | €JIbHO b OOBEKTHI, 0COOEHHOC | bHas orpoc KT
U UX CBOICTBaX | COCTaBJIATh | BBIIEIAA TH
QITOPUTM | CYLLECTBEHHBI | CTPOCHMS
JESITENIbHO | € MPU3HAKHU LUKJIOAJIK
CTH IIpH IPEACTaBIATh | aHOB, UX
pelieHun KOHKpETHOE CBOIICTBa.
poOJIeMbl; | COAepKaHue U
IIPEJICTaBIISITh
€ro B YCTHOU U
IIACbMEHHOU
dbopwme.
13 9. KonrtponbHas CaMocTosT | MpencTaBisATh | 3HATH @poHTANBHEI KonTtpon §
pabota Nel eJIbHO KOHKPETHOE CTpoeHue | i onpoc bHasI
"VYrneBonopoasr" COCTaBJISITh | COJIEpKAHUE U | YTIIEBOJOP pabora
QITOPUTM | IPEJICTABIIATh | OJIOB KaK Nel
JICUCTBHUM. | €ro B YCTHOM M | NIPEIEIIbH
MIMCbMEHHOU Oro TaK "
dbopme HeTIpeIeIb
HOTO
XapakTep.
Tema 3. Kuciopoacoaepaxanue opranudecKkue coefnHenus (8 1)
14 1. CiupTsl OTUIOBBIN IIpoBoaute | camocrostens | HaseBare | ['pynmosas [Mucemen | §9 Mopenn
CIIUPT U €0 peduekcuto | HO o HBIN U (mrapoc-
CBOICTBA. coOCTBEH- | OMNpeneNaTh MeXayHap YCTHBIN TEp’KHEB
Oxucnenune HBIX MIO3HABATENIbH | OAHOMU HO- orpoc, bl U
JTaHoja JOCTHKEHHU | YIO 3aJauy U MEHKJIaTy 00BEMHBI
(epmenTaTHB- | i B CTPOUTh pe e)
HOE€, OKCHJIOM | [TO3HAaHUU JeicTBUS B CIUPTBHI. MOJIEKYII
meau (11)). XUMUH COOTBETCTBUU | XapakTep CIIUPTOB:
CIIUPTOB C Hell; 130- BaTh METaHOJI
CTpOEHHE,
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CBOICTBA, a,
CIIOCOOBI JTaHoIIa,
MOJTYYCHHU

AU

obnactu

MIPUMEHEH

us

9TaHOJa U

TIIALEPUH

ac

ITOMOIIBIO0

POJIHOTO

sI3BIKA U

SI3BIKA

XUMMH.

15 2. ®eHon Crtpoenue UCIIOJIb30BA | OOBACHATH Ha3bpIBaTh | IPYyNIOBas [Mucemen | §10 KOJUJIEKI]
MOJICKYJIBI Tb 3aBHCHUMOCTb | U3y4YCHHBI HBIN us
busnueckue pa3JIMYHbIE | CBOWCTB e OIpoc «KameHH
CBOIiCcTBa MOJIENH U BEIIECTB OT UX | BEIECTBA Bl YTOJIb
denomna. cpeicTBa cocTaBa u 1o 51
B3anmnoe JUISt CTPOCHHUS; MeEXTyHap MPOAYKT
BIIMSI- HUE JIEMOHCTpA | OTNPEAEIATH OJTHOM WIIH bl ero
aTOMOB B [[UU CBOUX | MPUHAJICKHOC | «TPUBHAIH nepepad
MOJIEKYJax 3HAHUM U Tb K HOIT» HOM OTKHY,
opranuue- YMEHHH pa3INYHbIM EHKJIaType
CKHUX BEIIECTB KJ1accam
Ha TIpUMepe OpPTaHWYECKHUX
denona. COETMHEHUI
XuMH4decKue
CBOMCTBaA
dbeHoma

16 3. Amperuanl 1 | CTpoeHue, MPOBOJIUTH | OOBSCHATH MOHSITUS VHIUBUya)lb %03 010702970 §11 Monemn

KCTOHBI: (GYHKIIMOHATIBH | cCAMOAHAIM | TIOHSTHE «albJeTH]I Hast Oecena MOJIEKYII,
ast rpynna. | 3 kKauectBa | «QyHKLUHOHAI | », o0pa3sisl
['oMonoruueck | ycBoeHus pHas rpynmnay. | guudeck dbopmanu
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15051 pAn | 3HaHUIYy4H ue Ha,
QJIBJICTUIOB. ThIBaTh CBOIiCTBa aleToHa
CrpoeHue  u | HaNUuue (dopmaib]
HOMEHKJIaTypa | ApYyTUX eruja u
KETOHOB. TOYEK areranb/ie
[Tonyuenue 3pEeHUS Ha ruja,
peleHue npaBuia
IIOCTaBJIEHH COCTaBJIEH
BIX us
oOpa3oBarte Ha3BaHUM
JHHBIX B
3ajad, COOTBETCT
AHAJIU3UPOB BUU c
aTh UX U MEXIyHap
NPUHUMATH oll.
BEpHOE HOMEHKJIa
peLIeHHuE. TYpOH;
17 4. Kap6oHoBbIE [Tonyuenue Hcnonw3oB | ¢opmuposars | crpoeHue | [lapnas CaoiicTBa Texymm §12 Mopenn
KHCJIOTBI KapOOHOBBIX aThb COOCTBEHHOE | MOJIEKYJI YKCYCHOM i MOJIEKY.
KHUCIIOT MIOMCK MHEHHUE, Ha | KapOOHOB KHCIIOTbI KOHTPOJI O6pa3ubl
OKHCJICHHEM HEo0X01uM OCHOBE6 BIX KHUCJIOT b KHCJIOT
aNbICTUIOB. on W3YYEHHOTO | U 3HaHUI-
XuMuyeckue uH(popmall KapOOKCHIT OIpoc
CBOMCTBA 15051 BHOU
YKCYCHOM IS IpYTIIBI,
KHCJIOTHI: BBITIOJIHEHU KJ1accupu
o0mue b Kalluio
CBOIICTBa C y4eOHBIX KHCIIOT,
HEOpPraHUYEeCKHU | 3a/laHui ¢ 3aMnMuchIBaT
MU KHCIIOTaMH | HCIIOJIb30Ba b
U peaxIus HUEM (hopmyibr
yueOHOI npeaensH
JIUTEepaTyp BIX
Bl OJTHOOCHO
BHBIX
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KapOOHOB
BbIX

KUCJIOT:
MypaBbHH
oM,
YKCYCHOM
(P).
18 5.CrnoxHbie [Tonyuenue [InanupoBa | ompeaeneHue | COCTaB, I'pynmoBasi, [Tonyuenue §13 Mopenu.
3UpHI CJIOXKHBIX Tb CBOU HOHSITUH HOMeHKNa | MHauBuayan | yKCycHO- O06pa3ubl
3¢upoB JEHCTBUSA B | «IIUPOJIU3Y, TYpy bHasI 3TUIIOBOTO 3¢upoB
peakuuen CBSI3H C «@JIKUHBI; CJIOKHBIX adupa
TepuUKALMU. | IOCTaBIEH | YMETh: 3¢upoB,
CrnoxHble HOM OTNPEEIATh OOBSACHATH
3¢upsI B 3ajjaueil 1 | IPUHAJIEKHOC | CIIOCOOBI
pUpOJIE, UX YCIIOBUSIMU | Th BEILIECTB K | MOJIYYEHU
3HAYEHHUE. ee KJaccy s
[Ipumenenue pelieHus AJIKUHOB 110 CJIOKHBIX
CJIOXKHBIX CTPYKTYpHOH | 3¢upoB
3¢upoB Ha dbopmyse;
OCHOBE UX
CBOMCTB
19 6. XKupst Cocras, ®opmupos | Mcnonb3oBaTe | cOCTas, I'pynnosas, PactBopum | Tekymu §13 O06pa3is
CTpOEHHUE, aTh OCHOBBI | peyeBbIe HoMeHKNa | UHauBuayan OCTh i IPOAYKT
KJaccu(uKaly | KOJOTMYeC | CPeACTBa A | TYpY bHas ¢deHona B OB
1, pu3nYecKue, | Koro COCTaBJICHUS KHUPOB BOJIE IIpU nepepad
XUMHUYECKHE MBILUIEHHUS] | OTYETA O YmMmets OOBIYHOM OTKH
CBOMCTBA. BBITIOJTHEHHON | OOBSCHATH TEeMIIepaTyp AKUPOB(C
Kupsl B pabot CoCco0BI € U IIpu BEYH,
pUpoOJIE, UX MOJIy4€HHU HarpeBaHuu MBLIIO,
pons. [lonsTue o KauecTBenn WI208(S0)78
o CMC CJIOKHBIX as peakuus H,
3¢upoB Ha (eHolI. onuda,
peakuuein Maprapu
H,
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aTepuduK MTUTIEBbI
anuu € Macia,
JIEKapCTB
€HHbIE
MacJa)
20 7. YrieBoibl Knaccudpukanu | Bosmoxuo | Mcnons3oBate | kinaccudu | @pontanbhbl | KadectBenn | Tekymu §14, | OGpa3ubl
s YTJIEBOJOB CTH peueBble KalMIO i ompoc as peakuus 171 YTJIEBOJ
(Moo, -, [I0O3HABAaeM | CpeACTBa JUIsl | MOHOCaxa Ha OB.
momcaxapuasl), | OCTH MHUPA, | COCTABJICHHSI pUIOB YTJIEBOJBI.
IIPEJICTABUTENN | OOBACHUMO | OTYETA O MOJIEKYJISI
KaKJI01 CTH Ha BBIIIOJIHCHHOW | pHBIE
IPYIIIBL. OCHOBE pabot (bopmybI
JOCTHKEHHU u
1 HayKu Ouosaoruy
ecKoe
3HaYEHUe
puo03bI,
JI€30KCUPU
00385,
COCTaB,
CTpOCHHE
TJIIOKO3BI
21 8.YrneBosl Kpaxman, BO3MOXKHOC | MCIIOJIb30BaTh | onpeneneH | @poHTanbHbI Texyum § 15 | Kpaxman
LIEJUI0JI03A. TH peueBbie ue 1 onpoc 171 BHBIN
@usnyeckue ¢ | MO3HABa€M | CpEACTBa JUIsl | MOHATUHI KJIencTep
XUMHUYECKHE OCTH MHUpa, | COCTaBJICHUS «yTIIEBOJL pacTBop
CBOICTBA. O0O0BSICHUMO | OTYETa O BI», Hona,
[IpeBpamenue | ¢ty Ha BBIIIOJIHCHHOW | «IIOJINCAXa Bara,
Kpaxmaia B | OCHOBE pabot pPHUIBD, Oymara
OpraHu3Me. JOCTHKEHU «aucaxapu
[lonsatue 006 | it HaAyKH IBI»,
HCKYCCTBEHHBI «MOHOCAxX
X BOJIOKHaX apuab»,
«peakuuu
TIOJINKOH
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Bbuomornuecka
s pOJib
YTJIEBOJIOB

SHCAITNIN,
«TUIPOIIU3
»;

Tema 4. A3oTcoaepxaniue opradn

HyecKue coeanHenus (84)

22 1. Amubsl. Aaunu | [Torsarue 00 Oco3HaBar | camocrositenb | Xapaktep | MuauBumyan | B3auMOJEHC | TEKyIIUH §16 Monenun
H aMHHaX. b HO M30BaTh bHAs TBUE (mmapoc-
[puponusle NOTPeOHOC | aHATM3HPYET | 0COOCHHOC aMMHaKa u Tep KHEB
KpacUTENN KaK Tb U YCIIOBHSA TH aHWJIMHA C bIC
IPOU3BOAHBIE | TOTOBHOCTb | IOCTHIKCHHS CTPOCHHUS COJISTHON 00bEMHBI
aHWJIMHA. K 1eJId Ha u KHCJIOTOM. e)
OTkpsITHE U camoo0pa3 | ocHOBe yu€Ta | CBOMCTBa 0)peaxmust MOJIEKYII
CTpYKTYypa OBAHMUIO, B | BBIICIICHHBIX | aHWJIMHA aHWJIMHA C METHIIaM
aHWJIMHA. TOM YHUCIIE | YUUTEIEM Ha OCHOBE OpoMHOI WHa U
AMUHOTpYIIA. | ¥ B paMKax | OPUEHTHPOB B3aUMHOT BOJIOM aHMIIMHA
OcHOBHBIE CaMOCTOAATE | JICHCTBUS B O BIIUSHUS
CBOMCTBA JIBHOMN HOBOM aTOMOB B
aQHWJIMHA. JeATENILHOC | y4eOHOM MOJIEKYJIE,
BpomupoBanue TH BHE marepuane a TaKkxKe
aHWJIMHA IIKOJIBL; CIIOCOOBI
HOJTY4YEeHHU
LY
oOnactu
PUMEHEH
usi
aHMJIMHA
23 2. AMuHOKHCITOT | XUMHUYECKHE VYcranaBmu | YcranaBmuBar | OnuceiBaT | (hpoHTaNbHAs | ANTCuHbIe Tekymu §17 | I'munus,
BI CBOMCTBa BaTh b b fperaparel, i, pacTBop
AMHHOKHCIIOT | NMPUYMHHO- | MEXIIPEIMETH | CBOMCTBA COACPIAIIC YCTHBIN CuSOs,
AMHWHOKUCIIOT
KaK CIIEICTBEHH | bI€ CBA3U aMUHOKHC L. YIHAKOBKH NaOH,
aM(OTEPHBIX b€ CBSI3W | XUMHH U JIOT, KaK OT MPOJTYKTOB, JTaKMYC
OpraHMYECKHUX MEXIY Ouosioruu Ha oudyHku CcoJIepIKAIIMX
COETUHEHUI: KJlacCaMH | OCHOBE OHAJIBHBIX AMHHOKHCIIOT
B3aUMOJICICTB | COENMHEHH | PACKPBITUS amdorep- PR COH
ue ¢ 1. OMOJIOTHMYECKO | HBIX
I1eJI0YaMH, i ponu 1 COEIMHEH
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KHUCIIOTaMHU U XUMHUYECKHX 17078
JIpyr ¢ ApyroM CBOMCTB aMHUHOKUC
XUMHUYECKHUX J0T
BELIECTB
24 3.benku [Tomy4yenue YcranaBnu | YcranaBnuBar | CTpyKTyp napHas Henarypan | Texkymm §17 PactBop
0enKoB BaTh b y OeIKoB, usl pacTBOpa i, KYpPHUHOT
peaxuit MPUYMHHO- | MEXIIPEIMETH | XUMHUYECK KYPUHOTO YCTHBIN o siina,
IIOJIMKOHJEHCA | CIEICTBEHH | bl€ CBS3U ne Oenka moa orpoc CIIUPTOB
02078 bI€ CBSA3HU XUMUH U CBOIiCTBa JeHCTBUEM Ka,
AMUHOKHCIIOT. | MEXAY Ouosoruu Ha 0emKoB, TeMIeparyp CIIUYKH,
[TepBuuHasi, KJIaCCaMH OCHOBE byHKIIIT bl, CuSOQOsg,
BTOpUYHAas, COCIMHEHU | PaCKpBITUS 0€eJKOoB , pacTBOpoOB NaOH,
TpeTUYHas i OMOJIOTMYECKO | KaueCTBEH coneit a30THas
CTPYKTYPBI i ponu u HBIC TSKEITBIX KHCJI0Ta
OCIIKOB. XUMHUYECKUX peakum# () METaJUIOB H
CBONCTB 3TaHOoJA.
XUMHYECKHUX
BELIECTB
25 4 HykneunoBole | CuHTeE3 YcranaBnu | YcraHaBnuBaT | ompeneneH | rpynmnoBas | JlekapctBen | Tekymmii | §18 Monpens
KHCIIOTHI HYKJICHHOBBIX | BaTh b usi HBIC MOJIEKY-
KHCTIOT B MPUYMHHO- | MEXIIPEAMETH | MOHATUIN CpeICTBa U aet JIHK.
KJIETKE U3 CJIEJICTBEHH | bI€ CBSI3U «TIOJIMHYK Ipenaparsl, O6pa3ubl
HYKJICOTHJIOB. | bI€ CBSI3U XUMHH U JCOTUI, U3TOTOBJICH MPOAYKT
OO0muit rutan MEXKY Ouonoruu Ha «HYKJIEOT HBIE C OB, T10-
CTpOCHUS KJ1accaMu OCHOBE un, MTOMOIIBIO JTy4EHHBI
HYKJIEOTH/IA. COCIMHEHU | paCKpBITUS «OMOTEXH TeHHOU X U3
CpaBHeHue i OMOJIOTHYECKO | OJIOTHS», WHXCHEPUU TpaHCTeH
CTpOEHUS U i ponu n «reHHas HBIX
¢ynkuus PHK XUMHYECKUX UHXXEHEPHU bopm
u JIHK. CBOWCTB »; pacteHu
XAMHUYECKUX nu
BEIIECTB KUBOTH
BIX
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26 5.'emetnueckas | [lorsarue o OnuceiBath | PaccmarpuBar | YcranaBn | MHnuBumyan § 9-18 | Mogenu
CBSI3b MEKIY TCHETHUYECKON | T€HETHYeCK | b XMMHUYECKHUE | UBATh bHas, MOBTOP | MOJIEKYII
KJIacCaMH CBSI3U U ue CBS3U pe- akuuu B3aMMOCBS | TPYIIIOBast UTh. pa3HbIX
OpPTaHMYECKHUX TEHETHYECKOM | MEXKITY KAueCTBEHHO U | 3b MEXKIY KJIACCOB.
COEIMHEHU N psije Ha KJIacCaMH KOJIMYECTBEHH | COCTaBOM,

npuMepe YIIEBOIOP | O C IOMOIIBIO | CTPOCHUE
B3aMMOIIEPEXO | OJIOB C pacueTos. M U

JIOB MEXKIY TTOMOIIIBIO CBOMCTBaM
KJIaCCaMH POJHOTO u
YIJIEBOJIOPOOB | SI3bIKA U peCTaBu
U KHCIIOPOJ- U | s3BIKA Tenen
a30TCOJEpIKaIl | XUMHUHU KJIACCOB
170'¢ opr.
COETMHEHUI- BEIIIECTB

27 6.IlpakTHYecka Pewmenue [IpoBonuTs, [Tapnas Ipakriyeckas [TosT.
s padora Ne 1 SKCIEpUME | HAOJIIO1aTh U pabora Ne 1 9-18,
Pemenue HTQJIbHBIX | ONHUCHIBATH 3amnucu
IKCIIEPUMECHTAITh 3a11a4 1o XUMUYCCKHM B
HBIX 337124 0 UACHTU(PUK | SKCTIEPUMEHT TeTpas
uACHTH(DUKAIIH anuu TUTST u
OpTaHHYECKUX OpTaHHYECK | MOATBEPKIACHH
COCTUHEHUI 170'¢ sl CTPOCHUS U

COEIMHEHU | CBOWCTB

H. pa3IM4HBIX
OpraHHYECKHUX
CO€OUHEHUH, a
TaK¥Ke UX
uAeHTUPHUKAIT
Y C IIOMOIIBIO
KaueCTBEHHBIX
peakuui

28 7.06001meHIE 1 Ctpouth | CIymaTh ®dpoHTaTBHA §9-18
CUCTeMAaTH3aIIH TUTaHbI TIPYTHX, s, TPYNIOBas
3HAHUU O KHCIIO- OTBETA WJIM | TIBITATHCS
pOJi- ¥ a30TCO- W3YYCHHUsI C | MPUHUMATh
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JepKaInx
OpraHUYECKUX
COEIMHEHUX

y4eToM
KOHKPETHBI
X YCIIOBUH

APYTYIO TOUKY
3peHusi, ObITh

TOTOBBIM
U3MCHUTH
CBOIO TOUKY
3peHHUSI

29

8.KontposbHas
pabota Ne 2 o
TeMe
«Kucnopoa- u
a3oT-
coJieprKaIiue
OpraHUYEeCKHE
BEIIIECTBA»

IIpoBoauTh
pedaekcuro
COOCTBEHHBIX
NOCTH)KEHUU B
MO3HAHUU
XUMHH
YIJIEBOI0POI0
B, @ TAKXKe
KHUCIIOPOJI- U
a30TCOJIEpIKAaIll
170'¢
OpraHNYECKHUX
BEIIECTB.
AHanuzupoBar
b PE3YyJIbTAThI
KOHTPOJIBHON
paboTHI 1
BBICTPauBaTh
nyTH
JOCTHKEHUS
JKEIIaeMOro
YpOBHS
YCIIEIHOCTH

NunuBunyan
bHas

KoHnTponbHas
pabota No 2

Tematnu
eCKHI
KOHTPOJI
b

Tema 5. Xumus u :ku3ub (4 4)

30

1.ITmacTtmaccel u
BOJIOKHA

[Tomyuenue
HCKYCCTBEHHBI
X
BBICOKOMOJIEKY

AHanm3upo
BaTh
00BECKT,
BbLJIETISIS

CamocTosiTens
HO
dbopmynpoBa
Th

Xapakrep
H30BaTh
peakuuun
MIOJIMMEPH

®poHTanpHa
o

Bunnr
miIacTMacc,
BOJIOKOH

Texymuit

§21
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JSIPHBIX CO- CYLIECTBEH | MO3HABaTelbH | 3al[UH U
eIMHCHUN HBIC U VIO 33/1a4y U MTOJTUKOH/T
XUMHUYECKON HECYIIECTB | CTPOUTH CBOM | €HCAllUU
MoauduKane | eHHbIC JIEHCTBUS B KaK
W IpUPOJHBIX | MPU3HAKU; | COOTBETCTBUU | CIIOCOOBI
IIOJINMEPOB. C HeH; MIOJIyYEHHU
s
CUHTETHYE
CKUX
BBICOKOMO
JEKYISIpH
BIX
COCIMHEH
2058
31 2.DepMEHTHI. [TonsiTue o Anammzupo | Camocrostens | Ha ocHoBe (@ponrtanshas | Buramunneie | Texkymmin | §19,20 | Ammmynsl,
BurtamuHbl (depMeHTax Kak | BaTh HO MEXIIpEaAM Ipenaparsl, TaOJIEeTKH
OMOJIOTHYECKH | OOBEKT, (bopMyIHpOBa | €THBIX depmentHbIe KarcyJibl
X BBLICIISS Tb CBsI3€el C HperapaThl
KaTajau3aTopax | CyIIeCTBEH | MO3HaBaTeJbH | OHWONOrHe
0enkoBoit HBIE U yI0 33ja4y U i
HIPUPOIBL. HECYIIECTB | CTPOUTH CBOM | YCTaHABIIU
ITonsarue o €HHBIC JIEUCTBHUS B BaTh
BUTaMUHAaX. MpU3HAKU COOTBETCTBUM | o0ILee,
Hopwmst C Hell; 0CcOOEHHOE
notpeOieHus u
BUTAMUHOB U €AMHUYHO
uX QyHKIUU. € Il
bepmeHTO
B, KaK
Ouosiorny
ECKUX
KaTamm3ar
OpoB
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32 3.'opMOHBI. [Tonsitue o Anammsupo | Camocrositens | Ha ocHoBe | ['pynmoBast JlexapcTBeH §20 Anrteun
JlexapcTBa rOpMOHax Kak | BaTh HO MEXITpeIM HBIE bIC
Ouomnoru- 00BEKT, dbopMynupoBa | €THBIX npenaparsl npernapa
YeCKU BBIJIEIISAS Th CcBsi3eH C THI
AKTHUBHBIX CYILIECTBEH | MO3HABaTeJbH | OMoOJIOTHE
BEIIIECTBAX, HBIC U VIO 33/1a4y U i
BBITMOJHSIONINX | HECYIIECTB | CTPOUTH CBOM | pacKphIBatT
SHJIOKPUHHYIO | CHHBIC JIEHCTBUS B b
PETYJISIHIO. MIPU3HAKH COOTBETCTBUHM | XUMHYECK
JlekapcTBeHHa C HE; VIO
S XUMHUS PUPOY
TOPMOHOB
U UX POJIb
B
OpraHuzMe
33 4. IlpakTudeckas [pakrryeckas [onror | Komnek
pabota Ne 2 pabora Ne 2 OBHTBC UU U
«PacnioznaBanue 1K HaOOpHI
J1acTMAacc M BO- op.p. | miacTMma
JIOKOH» cTp.181 ccH
BOJIOKOH.
34 Pemwenne 3anau | [loBTOpeHue u Paccmarp 3anuck | TekcTsl
M0 OpraHuveckoi | 0600IIeHne WBaTh B 3a7ad.
XUMHAN Mmarepuaia 3a XUMAYECK TeTpaj
Kypc ue H.
OpraHNYeCcKOn peakuuu
XUMUH. Ka4eCTBEH
Pemenue 3agau HO U
Ha BBIBOJ KOJINYECTB
bopMyIibl €HHO C
OpPraHU4ecKOro MTOMOILBIO
BElIeCTBa 110 pacueTos.
MPOIYKTaM Pematp
CTOpaHUs U 3aJauu Ha
MacCOBBIM BBIBOJI

34




JOJISIM
2JIEMEHTOB

hopmysI
OpraHmyec
KOTO
BEIIIECTBA
o
MPOyKTa
M
CrOpaHus
)51
MacCCOBBIM
JOJISIM
JIEMEHTOB
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[ToBTOpEHUE U
o0o0mieHue 3a
kypc 10 knacca.
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