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HOACHUTEJIBHAS 3AIINCKA

YueOHas pabouast nporpamma o xumuu B 10 kiacce pazpadoTtana Ha ocHoBe [IpumepHO# mporpaMmbl cpeiHero (MoJIHOTO0) 00Iero 00pa3oBaHus MO XUMHUH (MIPOGHUIbHBIA YPOBEHb)
2006 r., ITporpammel kypca xumuu st 8-11 kimaccoB o6meoOpazoBaTeNbHBIX yupexaeHuil (mpoduibablii ypoBens) 2005 r. aBrop [Nadbpuensa O.C. u ['ocymapcTBeHHOTO 00pa30BaTEIEHOTO
CTaHzapTa.
VcxoaHpIMH TOKYMEHTAaMH JUIsl COCTABJICHHS IIpUMepa pabodeil mporpaMMbl SBHIIHCH:
-- GepepanbHblid 3aKk0H 0T 29.12.2012 roga Ne273-d3 "O6 obOpazosanuu B Poccuiickoit ®enepannu";
- [Ipumepnas (Tunosas) oOpazoBaresbHas porpamma 1o npeameram MunucrepctBa oOpazoBanus u Hayku PO (ITucemo MunucreperBa odpazoBanus u Hayku P® ot 07.07.2005r. Ne 03-1263
«O TIpUMepHBIX IporpaMMax Mo y4eOHBIM NpeaMeTaM (enepaIbHOT0 0a3uCHOTO YIeOHOTO MIaHay);
- MenepanbHBI KOMIIOHEHT TOCYIapCTBEHHOTO CTaHIapTa 00Iero oopa3oBaHus, YTBEP)KACHHBIH MprkazoM MunoOpaszosaunust PO Ne 1089 ot 09.03.2004;
- ®enepanbHblil basucHBINH yueOHBIH MI1aH U1 OCHOBHOTO 00I1Iero 00pa3oBaHus, yTBep>KACHHbIH MprukazoM MunobOpazoBanust PO Ne 1312 ot 05.03. 2004;
- Pernonanbubiii basucHeblii yqeOHbIH mtaH oOmieoOpazoBarenbHbix yupexaenuit PT, yrBepxaennsiidi npukazom MO u H PT Ne 4154/12 ot 9.07.2012, peanusyromuii IporpaMMbl HAa4alIbHOTO
00IIIero ¥ OCHOBHOTO 00IIero oOpa3oBaHus;
- YcraB n y4eOHBIH Tu1aH MyHHIMNaTbHOTO aBTOHOMHOTO 001eo0pa3oBarenbHoro yapesxaenus «JIuneit Ne 121 umenu ['epost CoBerckoro Coroza C.A.AXTSMOBa, YTBEPXK/ICHHBIN Ha 3acelaHuN
TeAaroTHYecKoro coBera nures 29 asrycra 2017 roxa.

JlanHast nporpamma peanusoBana B yueOHuke: [ aopuensn O. C, @.H.Mackaee Xumusi. 10 knace, npodunbHsiii ypoBenb — M.: [Ipoca, 2008.

N3yyenne xuMuu Ha NPOPUILHOM YPOBHE cpeAHero (I0JIHOro) 0011ero o0pa3oBaHus HAMPABJIEHO HA JOCTHKEHHE CIeTyIOLIUX LieJIei:

* 0OCBOCHUE 3HAHUI O XMMHUYECKOHN COCTAaBIISIIOIIECH €CTECTBEHHO - HAYYHOM KapTHHBI MUPA, BXKHEHIIMX XUMHUECKUX ITOHATUAX, 3AKOHAX U TEOPUSX;

* OBJIa/IeHHe YMEHHUSIMH TIPUMEHSTh NOIydCHHBIC 3HAHUS VI OOBSICHEHHUS pa3HOOOPa3HBIX XMMUYECKUX SIBICHUH U CBOMCTB BEIIECTB, OLICHKN POJIM XUMHUH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUM U IMOJYYCHUHN HOBBIX MATEPUATIOB;

* pa3BHMTHe II03HABATEJILHBIX WHTEPECOB M MHTEIJIEKTYyaIbHBIX CIIOCOOHOCTEH B MPOIECCE CAMOCTOSATENHFHOTO HMPHOOPETEHHS XMMUYECKHX 3HAHWH C HCIOJIb30BAHHEM Pa3INIHBIX
HCTOYHHKOB MH(OPMAINH, B TOM YHUCIIE KOMIIBIOTEPHBIX;

¢ BOCIIMTaAaHHUE y6e)K}16HHOCTI/I B TMO3UTHUBHOM pojin XMMHUH B XU3HHU COBPEMECHHOI'O O6IJ_ICCTB8., HCO6XOJII/IMOCTI/I XUMHUYECKU T'PaMOTHOI'0 OTHOHICHUA K CBOCMY 3J0pPOBBIO U
OKpYKarolllen cpene;

* IpUMeHeHNe MOJTy4YeHHbIX 3HAHMIT M YMEHMIi [Uisi 0e3011aCHOTO MCIIOJIb30BaHMUs BEIECTB M MATEPHAJIOB B OBITY, CEJIbCKOM XO3HCTBE U Ha MPOU3BOJICTBE, PELICHUS IIPAKTUIECKUX
3a7a4 B OBCEHEBHOM KU3HH, NPEIYNPEKACHUS SBICHIH, HAHOCSIINX BPE]] 3I0POBBIO YEJIOBEKA U OKPYXKAroLIeH cpere.

3amaum obyuenusi: Benymumu 3aaqaMu npeiaraeMoro Kypcea siBIsiioTCs:
MarepuanbHOE €IUHCTBO BEIICCTB MPUPOIBI, UX TCHETHYCCKAS CBSI3b;
[Tpu4rHHO-CIIEICTBEHHBIC CBS3H MEX/y COCTABOM, CTPOCHHEM, CBOWCTBAMH U IIPUMEHEHHEM BELICCTB;
[To3HaBaeMOCTh BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHNS XUMUYECKHX PEAKI[HIA;
OObsicHsIIONIAs! U IPOrHO3UPYIOLIAs POJIb TEOPETUUECKUX 3HAHUM JUTs (PaKTUUECKOTO MaTepHaia XUMUH 3JIEMEHTOB;
KoHKkpeTHOe XUMHUYECKOe COSIUHEHUE MPEJCTABISIET COOOH 3BEHO B HEMPEPHIBHOW IIEMM MPEBPAICHUN BEHIECTB, OHO YY4aCTBYET B KPYrOBOPOTE XHMHYECKUX IJIEMEHTOB U B XMMHYECKON
9BOJIIOIINH;
3aKkoHbBI HPUPOJHI OOBEKTUBHBI M IMO3HABAGMbl, 3HAHHE 3aKOHOB JaeT BO3MOXXHOCTH YIPABISTH XUMHYECKUMH MPEBPAICHUSMH BEIIECTB, HAXOAWUTHh 3KOJIOTHYECKH OE30IacHbIE CHOCOObI
MPOU3BOJICTBA M OXPAHBI OKPYXKAFOIICH CPebl O 3arpsi3HCHUM.
Hayka 1 npakTHKa B3aMOCBSI3aHbI: TPEOOBaHMSI IIPAKTUKH — JIBMIKYILAS CUJIA HAYKH, YCIIEXU MPAKTUKU 00YCIIOBJICHBI IOCTHXKEHUSIMUA HAYKH;
PasBuTre XuMHUYECKOW HAYKM M XUMH3AIMH HAPOJHOTO XO3SIMCTBA CIY)KAaT MHTEpPECAM YeIOBEKa, MMEIOT T'YMaHUCTHYCCKHU XapakTep W MPH3BaHBI CIIOCOOCTBOBATh PEIICHHUIO INIOOATBHBIX
mpo0JIeM COBPEMEHHOCTH.



CTPYKTYPA KYPCA

Ne /11 TEMA KOJMYECTBO B TOM UnCHIE
HACOB YPOKU TIPAKTUYECKUE KOHTPOJIBHBIE PABOThI
PABOTHI

1 BBEJIEHUE 5 5 - -
2 CTPOEHUE U KJIACCUDUKAIS OPTAHUYECKMX BEIECTB. 9 8 - 1
3 XUMHUYECKUE PEAKITAA B OPTAHMYECKOM XUMUN 6 5 - 1
4 VIJIEBOJOPO/IbI 28 25 2 1
5 KUCJIOPOCOJEPXKAILIME COEMHEHUS U UX HAXOXIEHUE B )KMBOU

TIPUPOJIE 29 22 4 3
6 A30TCOIEPXAILME COEMHEHUS U UX HAXOXJIEHUE B ITIPUPOJIE 12 9 2 1
7 BHOJOrMYECKUE AKTUBHBIE OPTAHUYECKHWE COEJIMHEHM S 6 4 2 -
8 IIOBTOPEHME OCHOBHBIX BOITIPOCOB KYPCA «OPIAHUYECKA I XUIMUS . 4 3 - 1
9 PE3EPB CBOEO/IHOI'O BPEMEHU 3 3 - -

BCEro: 102 84 10 8

COJIEPXAHHUE ITPOI'PAMMBI
Beeoenue (5 uacos)
Ipenmer oprarnmyeckoit xumun. OCOOCHHOCTH CTPOCHUS M CBOMCTB OPraHUYECKUX COCTUHCHUH. 3HAUCHHUE U POJIb OPraHHUYECKOW XMMHUU B CHCTEME CCTECTBCHHBIX HayK B KH3HH OOIICCTBA.
Kpatkwuii ouepk HCTOPHH Pa3BUTHSA OPTaHUUECKON XUMUH.
OcHOBHBIC MOJIOKEHUs Teopun crpoeHuss A.M. Byrneposa. [Ipenmocsuiku co3manust Teopuu. [IpeacraBieHne o TeOpuH THIIOB U pamukanoB. PadoTer A. Kekyme. Xumuueckoe cTpoeHHE U
CBO¥CTBA OpraHMYECKKX BellecTB. Mi3omMepus Ha npuMepe OyraHa U H300yTaHa.
OnekTpoHHOE 0071aKO U OpOuTaNb, WX (GOPMBL: S W P. DICKTPOHHBIC W 3ICKTPOHHO-Tpaduyeckue (OpMyYIBI aToMa yriepojJa B HOPMAalTbHOM W BO30YXKIEHHOM cocTossHHAX. KoBaneHTHas
XHUMUYECKAs CBA3b, €€ MOJIPHOCTh M KPaTHOCTh. BomopoaHas cBsi3b. CpaBHEHHE OOMEHHOTO U IOHOPHO-AKIICITOPHOTO MEXaHU3MOB 00pa30BaHKs KOBAJICHTHOM CBSI3H.
BanenTtHsie cocTosiHIS aToMa yriepoaa. Bumsl ruOpuanzaum: Sp3—rn6pnnn3aum (Ha mpuMepe MOJIEKYITHl METaHa), sz-rHGpHnmaum (Ha puMepe MOJIEKYIBI ATHIICHA), SP-THOpuAN3anus (Ha
MpUMeEpe MOJIEKYIIbI alleTusieHa). ['eomeTprs MoJieKysl paCCMOTPEHHBIX BELIECTB U XapaKTEPUCTHKA BUI0B KOBAJCHTHOMN CBSI3U B HUX.

Tema 1. Cmpoenue u knaccuguxayus opzanuueckux coeounenuii (9 uacos)

Kraccudukanus opraHH4eckuX COSAMHEHHH IO CTPOCHHIO YIVICPOJHOTO CKeJleTa: alMKINYecKue (alKaHbl, aJKeHBI, aJKUHBI, alKaJUeHBbl), KapOOLUKINYEeCKHe, (IMKIOANKAaHbl U apeHbl) |
TeTepONMKINIEcKHe coenuHeHus. Kiaccndukarus opraHmIecknX COeTMHEHUH 110 (PyHKIIMOHAIBHBIM TPYIIaM: CITUPTHI, (EHOJIBI, TPOCThIE S(GHPHI, ANBACTHIB KETOHBI, KAPOOHOBBIC KUCIIOTHI,
CIIOKHBIE dQUPBL. YTIIEBObI. A30TOCOIEPIKAIUE COSANHEHUS: HUITPOCOSTUHEHHSI, aMUHBI, aMHHOKHCIIOTHI.

Howmenknatypa tpusnansHas u MFOITAK. ITpuaiuns! o6pazoBanus Ha3BaHMA opranndeckux coequaenui mo MIOITAK.

Buapl u3oMepun B OpraHM4ecKOil XUMHHU: CTPYKTYpHasl M IPOCTpaHCTBEHHas. Pa3HOBMIHOCTH CTPYKTYpPHOH HW30MEpPHH: M30MEPHs «YIJIEPOIHOI'0 CKEJIETay, U30MEpHsl IOJIOKEeHUS (KpaTHOH
CBSI3U M (DYyHKLIIMOHAJILHOM TPYIIIBI), MEXKIIACCOBask H30MepHsl. Pa3HOBUAHOCTH IIPOCTPAHCTBEHHOM n3oMepun. 'eomerprueckas (uuc-, TpaHC-) U30MEPHUs Ha MPUMEpE aIKEHOB U IIMKIIOAIKaHOB.
OnTuueckas U30Mepus Ha IpUMepe aMUHOKHCIIOT.



Pemenne 3aga4 Ha BRIBOJ ()OPMYIT OPTaHUIECKUX COCTIMHEHUH.
JdeMoncTpauum. [TapocrepxHeBbIE MOJeNu OpraHuYecKux COeIMHEHUHN Pa3IUYHBIX KJIacCOB. Mogenu HM30MEPOB pa3HbIX BUJIOB HU30MEPHH.
JlaGopaTopHblii onbIT. V3roToBIeHNE MOIETIEH BEIIECTB-TIPEACTABUTENCH PA3IMUHBIX KIIACCOB OPTraHMYECKUX COCIMHEHHM

Tema 2. Xumuueckue peakyuu 6 opzanuueckoit xumuu (6 yacoe)

Tunel XMMUYECKUX pEakUUil B opraHmdyeckoid XxuMuu. IIoHATHE O peakuMsX 3aMEIIeHMs: FaJOr€HUPOBAHUE AJKAHOB U apEHOB, LIEIOYHON TMApPOJIM3 rajloreHaikaHoB. IloHsTue o peakuusax
MIPUCOETUHEHMS: TUpATAIUS, THAPUPOBAHUE, THIPOTAIOTEHUPOBAaHUE, rajloreHupoBaHue. Peakiiny monMMepu3anuu 1 noJMKoHaeHcanuu. [ToHsiThe o peakiusax oTHIeIeHUs (SIMMUHUPOBAHUS):
JETUIPUPOBAHUE AJKAHOB, AETUApATalusl CIUPTOB, IETHAPOXJIOPUPOBAaHME Ha IpUMEpPE rajoreHankaHoB. lIoHATHE O KpEKMHIe allKaHOB M JACMOJIMMEpU3alus NOJuMepoB. Peaxums
HU30MEpU3aLINY.

T'omonuTHUeCKU U TETEPONMTUECKUH pa3pblB KOBAIEHTHOW XUMHUYECKOW CBS3U; OOpa3oBaHME KOBAJEHTHOW CBSI3W MO JIOHOPHO-aKIENTOpHOMY MexaHu3My. [loHsaTtue o Hykieopusiae u
anekTpoduie.

Jemoncrpanuu. [TnaBnenue, 00yriiMBaHUEe U TOPECHUE OPraHUYECKUX BemiecTB. OOecIBeUNBaHUE STHICHOM M alleTUICHOM OpOMHOM BOJBI M pacTBOpa MepMaHraHara kKamus. B3aumopaeiicTBue
CIIUPTOB C HATPUEM U KUCIOTaMH. JlemonuMepu3anus NoJU3TUIIEHA.

Tema 3. Yeneeooopoowt (28 uacos)

[onstue 06 yrieBomopoxax. IIpupoaHble MCTOYHUKH yrieBomoponoB. HedTe u ee mpomeblinnieHHas mepepaborka. dpaknuoHHas MEperoHKa, TEPMUYECKUH M KATATUTHYCCKUA KPCKUHT.
[IpupomHEIii ra3, €ro cocTaB U NpakTHIECKOe UCTIoIb30BaHue. KameHHsli yroias. KokcoBanne KaMeHHOTO YIIIsL.

Anxanel. Tomonormaeckuii psx u odmas gopmyna ankaHoB. CTpoeHHE MOJEKYIBI METaHa M JPYTHX alkaHoB. V3oMmepws W HOMEHKIAaTypa ankaHoB. PuU3Hdeckne M XUMHYCCKHE CBOWMCTBA
AJIKaHOB: PEaKIINK 3aMEIEHHs, TOPEHUE AIKAHOB B PA3IIMYHBIX YCIOBUAX, TEPMUUECKOE Pas3lIo’KEHUE aJIKaHOB, H30MepH3aIlHs alkaHoB. [I[puMeHnenHue ankanoB. MexaHu3M peakiiuy paJruKaIbHOTO
3aMeIICHUs, ero CTaaud. lIpakTHYecKkoe WCIONb30BaHUE 3HAHWH O MexaHu3Me (CBOOOTHOpAIMKAIBFHOM) pEaKIUH B IpaBWIaX TEXHUKH O€30MacHOCTH B OBITY W Ha TPOU3BOICTBE.
IIpoMbIUIeHHBIE CITOCOOBI MOMYUCHHUS: KPEKHHT aJIKaHOB, (DPaKIHOHHAS TEPEroHKa HedTH.

Anxenvl. Tomomornyeckuil psig u obmas gopmyna ankeHoB. CTpoeHHE MOJIEKYJIBl STHJICHAa W JIPYTUX ajlKeHOB. V3oMepusi alKeHOB: CTPYKTypHas M HpOCTpaHCTBeHHas. HomeHKkmarypa u
(usnyeckue CBOWCTBA alKeHOB. [loJydeHHE STHICHOBBIX YIJICBOJOPOJOB W3 alKaHOB, TaJOrCHAIIKAHOB, CHHMPTOB. Peaknmu mnpucoenuHeHws (TUAPUPOBAHUE, THIPOTAIOrCHUPOBAHUE,
TaJIOTeHUPOBAHKE, THApATAINs). Peakiiuu OKUCIEHHUS U MOJIMMEPHU3allii allkeHOB. [I[pruMeHeHne ajJKeHOB Ha OCHOBE WX CBOMCTB

PemeHne pacdeTHBIX 3a7]a4 Ha YCTAHOBJICHAE XUMHUYCCKON (DOPMYITBI BEMIECTBA TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Anxuner. T'omonorudeckuii psi ankuaoB. O6mas popmyna. CTpoeHHEe MOJICKYIIbI alleTHICHAa U APYTHX aJKUHOB. M3omMepust ankuHoB. HOMEHKIaTypa alleTHICHOBBIX YIiIeBOAOPOaA0RB. [lonyueHue
AIKMHOB: METaHOBBIH M KapOWIHBEIA criocoObl. dusnyeckne CBOWCTBA alIKHMHOB. Peakiuu MPHCOCTUHEHUS: TaloreHUPOBAHUE, THAPHPOBAHUE, THAPOTAIOTCHIPOBAHUE, THIpATAIHS (peaKIus
Kydeposa). [lumepuzanus 1 TpuMmepusalus alkuHOB. B3aumoeiicTBue TepMUHAIBHBIX QIKMHOB ¢ OCHOBaHUsIMU. Okucienue. [IpumMeHeHne aqKnHOB.

Huenvi. CTpoeHUE MOJIEKYI, H30MEpHUs M HOMEHKIIATypa amkaauneHoB. DU3NYecKue CBOWCTBA, B3aMMHOE PACIOJIOKECHUE MMN-CBA3CH B MOJICKYIaX alKaJneHOB: KyMYIHPOBAaHHOE, COTPsDKEHHOE,
m3onupoBaHHOe. OCOOCHHOCTH CTPOCHHS COTIPSDKCHHBIX aTKaIUCHOB, UX MOJMYYCHUE. AHAIOTHS B XUMHYCCKHX CBOWCTBAaX aJIKCHOB W alkaaueHoB. [lonmmMepusanus ankagueHoB. HaTypanbHbIH 1
CHHTETHYECKUI Kaydyku. Bynkanuzamus kayayka. Pesuna. Padoter C.B.JleGeneBa, 0COOCHHOCTH peakyii MPHCOSANHEHHS K alKaIieHaM C COTPSHKEHHBIMU MU -CBA3AMU.

Lluxnoankanel. I'omonorndeckuit psi u obmas (opmyna nuknoankanoB. Hanpsokenne nukna B C3Hg , C4Hg CsHyg , kordopmanun CgHj,, M30MEpHs IUKIIOATKAHOB (IO CKEIETY», IIUC-, TPAHC-,
MEXKKIIaCCOBasA). XMMHUECKHE CBOMCTBA IIMKIOATKAHOB: TOPEHHUE, PA3NIOKEHHE, paAUKaIbHOE 3aMelIeHne, nzomepusams. OcoOble CBOMCTBA IIUKIIONPOIIaHa U IUKIO0yTaHa.

Apenvi. BeH301 Kak TpeicTaBUTETh apeHOB. CTpoeHne MOJIEKYITbl OeH3011a, CONpsDKeHNE TH-cBs3eit. [lomydenue apeHoB. Du3mdeckue cBOHCTBa OeH30ma. Peakiinu 31eKTpoPIITFHOTO 3aMeIeHIS
¢ yuactueM OeH30Jia: raJIOTCHHUPOBAHUE, HUTPOBaHWE, aakwinpoBaHue. OpUeHTAIMsI NpU 3JICKTPOGUIBLHOM 3aMelieHur. Peakimuyu OOKOBBIX ILienel amkuiOeH30J10B. CHOCOOBI MOTydCHHS.
[IpumeneHne 6eH301a M €70 TOMOJIOTOB.

PemieHue pacdeTHBIX 33724 Ha BBIBOJ] (POPMYJI OPraHHMYCSCKHUX BEIISCTB IO MACCOBBIM JIOJISIM U 110 MPOYKTAM CTOPAHUS.

JemoncTpanuu. ['openne Merana, 3TUjieHa, 3THHA, OeH307a. OTHOMICHWE 3TUX BEIIECTB K PacTBOpaM MepMaHTaHaTa Kanus U OpoMHOI Bozge. OmpeneneHrne KaueCTBeHHOTO COCTaBa METaHa |
STHIICHA IO TPOJYKTaM TopeHus. B3pbeiB cMecn MeraHa ¢ Bo3ayxoM. [lorydeHre MeTaHa B3aUMOJICHCTBUEM alleTaTa HaTPUsl C HATPOHHOM M3BECTHIO; alleTIIICHA KapOUIHBIM CIIOCOOOM; ITHIICHA -
peaxiueit JeruapaTaiyy TUI0OBOTO CIMPT; pa3JIo’KeHNEe KaydyKa Py HarpeBaHUW UCTIBITAHUE MPOIYKTOB pas3NiokeHus. beH3on kak pactBoputenb. HutpoBanue 6eH3oma.



JlaGopaTopHble onbIThl. |.M3roToBNeHNE MOZENeH YriIeBOAOPOAOB M WX TaJOTeHNPONU3BOAHBIX. 2.0O3HAKOMIIEHHE C MPOAYKTaMH HEe(TH, KAMEHHOTO YIJISI W IMPOAYKTaMH HX IepepaboTKH.
3.00HapyxeHHEe B KEPOCHHE HETPEACIbHBIX CoeTMHEeHNH. 4. O3HaKOMIIEHHE ¢ 00pa3aMy KaydyKoB, Pe3UHBI X 500HHTA.

IIpakTuyeckue padorsl. 1.«OO6HapyXeHHE yTaepoa M BOJAOPOIa B OPraHMUECKUX BEIIECTBAX)

2. «llosyyeHne STHIEHA U U3yYEHHE €TO CBOMCTBY

Tema 4. Kucnopoocooepocaujue coeOunenusn u ux Haxoxcoenue 8 x#cueoii npupooe (29 uacos)

Cnupmui. CoctaB u kiaccuukauus CHUPTOB (IO XapakTepy YIVIEBOJOPOJHOTO pajyKajia M IO aTOMHOCTH), HOMEHKIarypa. V3omepusi cnuproB (IOJIOXKEHUE THIPOKCHIBHBIX TPYII,
MEXXKJIACCOBasi, «yTrJIEpOJHOTO CKeleTa»). PU3HUeckue CBONCTBA CIHMPTOB, MX MONydeHHE. MexXMOIeKyIIpHas BOAOPOIHAs CBs3b. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHMS MOJIEKYJ CIHPTOB.
XUMHUYECKHE CBOWCTBA CIUPTOB, OOYCIOBICHHBIE HAIMYHEM B MOJIEKYJIaX THIPOKCOTPYIII: 00pa3oBaHHE aJKOTOJISTOB, B3aUMOAEHCTBHE C TAJIOTEHOBOIOPOAAMH, MEXMOJICKYIISIpHAsT U BHYTPH
MOJICKYJISIpHAs JeTUApATaIis, dTepruduKaiusi, OKUCICHHE U ACTHAPUpPOBaHre COUpPTOB. OCOOCHHOCTH CBOWCTB MHOT'OATOMHBIX CIHUPTOB. KadecTBeHHAast peaki(usi Ha MHOTOATOMHBIC CITUPTHL
Baxxneiimme npescTaBuTeNN CIMPTOB: METAHOJI, TAHOJI, STWIICHIJINKOJIb, TIIHIepHH. PU3HoIorHueckoe AeiCTBHE METaHOIa M ATaHoIa. PaccMOTpeHHe MEXaHU3MOB XMMHUYECKHUX PEAKIIHH.
Denonvt. CTpoeHne, N30Mepusi, HOMEHKJIATypa (EHOJIOB, UX (M3MYECKUE CBOIMCTBA M MoJydeHHe. XMMUUecKre CBOMCTBa (heHosoB. KuCIoTHEBIE cBocTBa. B3anMHOe BiMsSHIE aTOMOB U TPYII B
MOJICKyJIaX OPTaHWYIECKUX BEUIECTB Ha npuMmepe (eHona. [lommkonaencamms dpenona ¢ popmansaerunoM. Kadecrsennas peakius Ha ¢peron. [Ipumenenne genona. MHoroatoMHsle (heHOIBI.
JemoncTpanun. Briienenne Bojopona u3 stuioBoro crnupra. CpaBHEHHE CBOWCTB CHHMPTOB B TOMOJIOTMYECKOM DSy (pacTBOPUMOCTH B BOJE, I'OPEHHE, B3aUMOJCHCTBUE C HATPUEM).
BzanmoeiicTBre riniepuHa ¢ HatpueM. IlosydeHne CIOXHBIX 3¢upoB. KadecTBeHHAs peakius Ha MHOTOATOMHBIE CIHpTHL. KadecTBeHHas peakims Ha ¢enon (¢ xmopumom xkernesa (I11),
PactBopuMoOCTh (eHOIIa B BOE IIPH Pa3IMYHOM TeMneparype. BeitecHeHne geHosna u3z deHousTa HaTpus yroJbHOM KUCIIOTOH.

JlaGopaTopHble onbITHI. 1. PacTBOpeHue riuiepruHa B BoJie M peakius ero ¢ ruapokcugoM meau (11). Bzaumoneiicteue denona ¢ 6poMHOM BOJIOH U C paCTBOPOM IIETOYH.

IpakTuyeckune padorsl. 3. «CrnupTb»

Anprerupl U keToHbl. Kimaccudukanus, CTpOCHHE UX MOJICKYJ, H30MepHUs U HOMEHKIaTypa. OCOOCHHOCTH CTPOCHMS KapOOHWIBbHOW rpymmbl. Pusndyeckue CBO¥CTBa (GOpMaTbIACTHAA U €ro
TOMOJIOTOB. XHMHYECKHE CBOWCTBA JIBIETHO0B, 00YCIOBICHHbBIC HATMYUEM B MOJIEKYJIC KapOOHHMIBHON TPYIITEI aTOMOB (THAPUPOBAHKE, OKHCICHHE aMMHUAYHBIMHI pacTBOpaMH OKCHA cepedpa
u runpokcuna meau (11)). IlpucoenuHeHne CHHMIBHOW KUCIOTHI U Oucyiabgura HaTpus. KauecTBEeHHbIE peaklnW Ha albJeruipl. Peakuus MoJvKoOHAEHcAMU (eHosa ¢ (HopMaibIerHIoM.
Oco0OeHHOCTH CTPOCHHMSI M XUMUIECKIX CBONCTB KETOHOB. B3anMHOE BIMsIHNE aTOMOB B MOJIEKyNax. |'aoreHnpoBaHne aabAeTHAOB M KETOHOB 10 HOHHOMY MEXaHN3MY Ha cBeTy. KauecTBeHHas
peakuus Ha METHIIKETOHBL.

Hemoncrpanuu. Komnexuus anpnerunos. Peakuus «cepedpsHoro 3epkana». Okuciaenne OeH3anbaernaa Ha BO3Iyxe.

JlabopaTopHble onbIThl. KadecTBeHHbIE peakiun Ha ajbJeTHAB (¢ aMMHAaYHBIMU pacTBOpaMH okcupaa cepebpa m ruzppokxcunom meau (11)). Oxucenenuwe crnimpra B ampaerna. IlosydeHue u
CBOWCTBa KapOOHOBBIX KHCJIOT.

Kapb6onosuie kuciomoi. CtpoeHue MoseKyn KapOOHOBBIX KUCIOT M KapOOKcHIbHOH rpymnmnsl. Kitaccngukaiys 1 HOMEHKIaTypa KapOOHOBBIX KHCIOT. Pu3ndeckue cBOMCTBA KapOOHOBBIX KHCIIOT
W UX 3aBHCUMOCTBb OT CTpoeHHs Mosiekyd. KapOoHoBble KuciioThl B mpupoje. buonorndeckas poib KapOOHOBBIX KHCIOT. OOmIMe CBOWCTBA HEOPraHMYECKUX W OPraHMYEeCKUX KHUCIIOT
(B3amMoJielicTBHE C METallaMH, OKCHJaMH METajUIOB, OCHOBAHMSAMH, COJSIMH). BiusHME yriieBOJOPOAHOTO paAnKala Ha CHIy KapOOHOBOHM KHCIJIOTHL. Peakiust sTepuukannu, ycioBUs e
nipoBesieHns1. OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE, HETIpeIeNIbHbIE KapOOHOBBIE KHCIOTHL. OTebHBIC IPEICTABUTENN KHCIIOT.

Cnoorcnvie 3¢pupvr. CTpoeHHE CIOXHBIX 3(PHUPOB, H30Mepus (MEXKIaccoBast H «yrJIEpOJAHOTO CKeneTa»). HomeHkmarypa ciioskHbIX 3¢gupoB. OOpaTUMOCTh peakIiy STePUPHKAINN, THIPOIIN3
CJIOKHBIX 3(¢UpoB. PaBHOBECHE peakIny: 3TepUPHUKALMN- THAPOIIN3a; (HaKTOPHI BIUSIONINE Ha THAPOIIN3.

Kuper - cnoxuable 3¢upsl rmunepuHa 1 kapOoHOBBIX kucnoT. CocTaB M cTpoeHHe MoneKyn kupoB. Kiaccudukanus sxupos. OMbITIEHHE )KHPOB, HMONMydeHHE MbUIAa. Mbula, 0OBSICHEHHE HX
MoOIOIIUX cBOWCTB. JKuphl B pupose. bruomorndeckas gpynkiust xupos. [lorstue 06 CMC. O0bsicHeHHe MOTOIIX cBo¥cTB MbuTa 1 CMC.

JemoncTpanmuu. XUMHUYECKAC CBOWCTBA YKCYCHOW M MYypPaBBHMHOW KHCIOT. Bo3roHka OeH30iiHOW KuCIOTHL. CBOWCTBA HEMpEACIbHON OJCHMHOBON KUCIOTHL. [lomydeHue cioxHoro 3¢upa.
Konnekmus macern.

JlabopaTopHblie onbITbI. PacTBOpuMOCTh skupoB. [loka3zaTenbCTBO HEMPEAEIBHOTO XapaKkTepa *KHUAKOro xxupa. OMbuieHue kupoB. CpaBHeHue cBoicTB Mblia 1 CMC.

MpakTuyeckue padorbl. 4. «kKapOOHOBBIE KUCITOTHDY

Yenesoduvl. Irnmororus Ha3BaHus Kiacca. MOHO-, Ii- ¥ nojxcaxapuasl. [IpencraBurenn Kakaoi rpynisl. bruonornueckas poib yrieBoJoB. VX 3HaueHne B )KU3HHU YEJIOBEKa U 00LIeCTRa.
Monocaxapuovi. Ix xnaccuduxaiys. ['ekco3bl U ux mpeacTaButend. [Jroko3a, ee Guanueckue CBOICTBa, CTPOSHUE MOJIEKYIbl. PaBHOBECHS B PACTBOPE IITIOKO3bI. 3aBUCHMOCTh XMMHUYECKHX
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CBOWCTB TIIOKO3BI OT CTPOCHHS MOJEKynbl. B3ammopeiictBue ¢ rumpokcuaoM memu(ll) mpm koMHATHOM TemmepaType M HarpeBaHHUH, STEPUPHKANNSA, PEaKIUs «CepeOpsSHOTO 3epKaiiay,
ruapupoBanue. Peakiuyn OpoXXeHus TIIIOKO3bI: CITUPTOBOTO, MOJIOYHOKHCIIOTO. [1toKk03a B mpupoae. buonoruyeckas pois riitoko3sl. [IpuMeHeHne rimoko3sl Ha OCHOBE ee CBOMCTB. DpyKTo3a Kak
HU30Mep ITFOK03bI. CpaBHCHHS CTPOCHUS MOJICKYJI M XMMUYCCKUX CBOMCTB IUIFOKO3bI U (PPYKTO3bI. DPyKTO3a B MPUPOJIE U €€ OHOJIOTHYECKAst POJIb.

Hucaxapuowi. Ctpoenue, oodmas Gopmyna u npencrasurenu. Caxaposa, JaKT0o3a, MaJIbT03a, UX CTPOCHHE U OHoslormueckas poiis. [ maponms nucaxapunos. [IpoMeIieHHOE TOJTydEHHE caXapo3bl
U3 TMPHUPOAHOTO ChIpbs. [lonucaxapudei. OOmas QopMyna W INPEACTABUTENN: ICKCTPHUHBI M TJHMKOTEH, Kpaxmal, IeJUlio3a (CpaBHHUTENbHAs XapakTepucTHka). Pusndeckue CBOiicTBa
MoJIcaxapuoB. XUMHYECKHE CBOMCTBA moymcaxapuaoB. ['mapomms monmmcaxapumoB. KadecTBenHas peakiust Ha kpaxMail. [lonmcaxapuasl B mpupoze, ux Ouonorndeckas poib. [Ipumenenne
HOJIMCaxapu0B Ha OCHOBAaHUM MX CBOWCTB (BoJIoKHA). [loHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX. B3anMoneiicTBHE LIEJUTION03bI C HEOPraHWYECKHMMHU U KapOOHOBBIMU KHCJIOTaMH - 00pa3oBaHue
CIIO’KHBIX 3(HPOB.

JemoncTpanun. B3anmoneiictBue rmoko3sl ¢ ruapokcugomM Menu(ll) 6e3 narpeBanust u nmpu HarpeBaHMM. Peaknms «cepeOpsHOTO 3epKajia» TIIIOKO3bl. ['MAponm3 caxaposbl, IEJUTIONIO3bI U
kpaxmaia. Kosekius BOJOKOH.

JlabopaTopHble onbITHI. B3anMmoselicTBre rintoko3sl U caxapossl ¢ ruapoxcuaom Mexu(ll). BsanmonelicTBue kpaxmaia ¢ omxoM. OOpasibl MPpUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH.
IIpakTnyeckne padoTbl. 5 «YTIEBOIBD»

Tema 5. Az3omocooepicaujue coedounenusn u ux naxoixcoenue ¢ npupooe (12 uacos)

Amunwi. Onpenencane amuHoB. CtpoeHme amuuOB. Kiaccndukanms, M3oMepust ¥ HOMCHKIATypa aMHUHOB. Ann¢aTHdecKhne M apoMaTHdeckue amuHbl. AHMIWH. [lomydeHme amMHWHOB:
IKWINPOBaHUE aMMHUaKa, BOCCTAHOBJIIEHHE HUTpOcoeAnHEeHnH (peakuusi 3uHuHA). dH3nvecKre CBOMCTBA aMHHOB. XHMHUYECKHE CBOWCTBA aMHHOB: B3aMMOJEHCTBHE C KHUCIOTAaMH M BOJOH.
OCHOBHOCTh aMHHOB. ['OMOJIOTHUYECKHI PSA apOMATHUYECKUX aMUHOB. AJIKHINPOBAaHKE U alJIMPOBaHHE aMHHOB. B3anMHOE BIMsIHUE aTOMOB B MOJIEKYJIaX Ha IIPUMEpe aMMHaKa, aTn(paTHIECKIX
1 apOMaTHYECKNX aMHUHOB; aHHMJIMHA, OCH30J1a 1 HUTPOOCH301a. Amunokucnomul. CocTaB M CTPOCHNE MOJIEKYJT aMUHOKHUCIIOT, N30MEepHH. J|BOHCTBEHHOCTh KHCIOTHO-
OCHOBHBIX CBOIICTB aMHHOKHCJIOT H €¢ MpU4YHMHBEL. B3amMoneiicTBe aMHHOKHCIOT C OCHOBAaHMSIMHU, 0Opa3oBaHHUE CIOXHBIX 3(pupoB. B3anMoaeiicTBe aMHHOKUCIIOT C CHJIBHBIMH KHCIOTaMH.
O6pazoBaHne BHyTPUMOJIEKYSIPHBIX coJieil. Peakius monMKoHASHCAIIMA aMUHOKHCIIOT.

benxu - npuponnsie 6nonosmmepsl. [lentuanas rpynna aroMoB M nenTuHas cBs3b. [lentuapl. benku. [lepBuunas, BTopuuHas U TpeTHYHAs! CTPYKTYPBI OelKOB. XMMH YECKUE CBOMCTBA OEJIKOB:
TOpeHne, NeHATypalus, THIPOIN3, KaueCTBeHHBIe peaknuu. bromorndeckne ¢pyakumun OenkoB. 3HaueHHE OenkoB. UeTBepTHYHAS CTPYKTypa OEKOB KaK arperamust OCIKOBBIX M HEOETKOBBIX
MoJiekys. ['nmobansHas mpobiema OenkoBoro ronopanus u mytu ee pemeHus. ITonstue JJHK u PHK. Ionste o HykieoTHae, NUPUMUAMHOBBIX M IYPUHOBBIX OCHOBaHUsX. llepBuuHasi,
BTOpHuHas u TperudHas crpykrypsl JJHK. bruonornueckas pons JJHK u PHK. I'ennas umkeHepus 1 6MOTEXHOIOTHS.

JemoncTpanuu. OTBITE C METHJIAMUHOM: TOPEHHE, IIEIOYHbIe CBOiicTBa pacTBopa. OOpazoBanue coseil. B3anMoaelicTBre aHIINHA C COJISTHOM KHCIOTOH M ¢ OpoMHOM Booil. OKkpacka TKaHH
AQHWJIMHOBBIM KpacureneM. J[oka3arenbCTBO HaIMuKsl (PyHKIMOHAJIBHBIX IPYII B PACTBOPaX aMUHOKHUCIOT. PacTBopeHue u ocaxaenue OenkoB. Jlenatypauus OenkoB. Koyekius «BoaokHay.
JlabopaTopHble onbIThI. 1.00pa3npl CHHTETHYECKHX BOJIOKOH. 2. PacTBopeHue OenkoB B Boje. Koarymsiuus sxenatnHa ciuproM. 3.11BeTHble peakinn OenkoB. 4.00HapyxeHHe Oellka B MOJIOKE.
IIpakTuyeckne padoThl. 6 A30TCOEpXKAIUE OPTAaHUYECKUE COSAUHEHUS

Tema 6. buonozuuecku akmugnuvle éeuiecmaed. (6 uacos)

ITonstue o BuTamMmuHax. Mx kimaccudukaius u obo3nadenue. [podunakTika aBUTAaMIHO30B.

[Monsatue o pepMeHTaX Kak 0 OMOJIOTHIECKUX KaTan3aTopax 0enKoBo# nmprpoasl. OcoOEHHOCTH CTPOCHHS M CBOMCTB B CPABHEHUH ¢ HCOPTaHHMYCCKIMU KaTalu3aTopaMu. 3HaAYCHHUE B OMOJIOTHH U
MpUMEHEeHHe B poMbinuieHHocTH. Kiaccupukarus GepmentoB. OCOOEHHOCTH CTPOCHHS M CBOMCTB ()ePMEHTOB: CEJIEKTUBHOCTD U 3((EKTHBHOCTb.

[onsTHE 0 TOpMOHAX KaK OMOJOTHYCCKH aKTUBHBIX BEIIECTBAX, BBRITIOIHAIONINX SHIOKPHHHYIO PETYISAIINH, KU3HECSITSTPHOCTA OPraHU3MOB.

[onsiTHE O JIeKapcTBaxX KaKk XMMHUOTEPANIEBTHUECKUX TpenapaTax. [ pymiisl jekapcTB: cynbdamu/ipl, aHTHOMOTHKH, aCIIMPHH. be3onacHble ciocoObl MPUMEHEHHUsT JIEKapPCTBEHHBIX (DOPM.
IpakTuyeckue padorsl. 7. «/leficTBre (hepMEHTOB Ha pa3INYHbIC BEIIECTBAY 8. « AHAIM3 JIEKAPCTBEHHBIX MIPEMapaToOB»



TPEBOBAHUSA K YPOBHIO TIOAT'OTOBKH BBIITYCKHHUKOB

B pezynemame uzyuenus xumuu Ha npouabHOM YPO6HE YUEHUK 00J1)HCEH

3HATH/MOHMMATh:

| poy xumuu 6 ecmecmeo3nanuu, €€ CBSI3b C IPYrUMHU €CTECTBEHHBIMY HayKaMH, 3HAUEHHE B )KHU3HU COBPEMEHHOTO OOIIECTBA;

) eadicHeiiuiue Xumuyeckue NOHAMUA . BEIIECTBO, XUMUYECKUHN 2JIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB M MOJIEKYJ, HOH, PaluKall, aJuIOTPOTHS, HyKIHIHl U U30TONHI, aTOMHEIE S-, P-,
d-opOuTanm, XUMHUYECKash CBSA3b, DJIEKTPOOTPHUIATEILHOCTh, BAIICHTHOCTh, CTENEHb OKHCIECHWS, TMOpUaM3aius OopOuTaleil, MpOCTPAaHCTBEHHOE CTPOEHHME MOJIEKYJ, MOJb, MOJIIPHas Mmacca,
MOJIAPHEIN 00BEM, BelIecTBa MOJIEKYISIPHOTO M HEMOJEKYISPHOTO CTPOCHHUS, KOMIUIEKCHBIE COCAWHEHUS, AWCIEPCHBIE CHCTEMBI, HCTHHHBIC PAacTBOPBI, JICKTPOIUTHYECCKAS IUCCOIHAIINS,
KHCJIOTHO-OCHOBHBIC PEAaKIMH B BOJHBIX PAacTBOPAaX, THIPOIU3, OKHCICHUE U BOCCTAHOBJICHUE, 3ICKTPOIIN3, CKOPOCTh XUMUICCKON PEaKIMU, MEXaHU3M PCaKIIMH, KaTalu3, TEIIOBOH 3PQeKT
peaKkiiK, SHTAIBIU, TEIIoTa 00pa3oBaHMs, SHTPOINHUS, XUMHUYECKOE paBHOBECHE, KOHCTaHTa DPAaBHOBECHs, YIIEPOJHBIA CKeJeT, (YHKIMOHAIbHAs TpyIIa, TOMOJOTHUS, CTPYKTypHas H
MIPOCTPAaHCTBEHHAS H30MEPHs, HHAYKTHBHEBIN H ME30MEPHBIH 3(PPEKTHI, MeKTPo(QrII, HYKIeo (I, OCHOBHEIC THITHI PEaKIHii B HEOPTaHMYCCKON W OPraHMIECKON XUMUWY;

| 0CHO6HbBIE 3aKOHbI XUMUU. 3aKOH COXPAHEHHUS MAacChl BEIECTB, EPUOANMUECKUN 3aKOH, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBa, 3aKOH ABOTajpo, 3akoH ['ecca, 3aK0H JNEHCTBYIONTUX
MacC B KHHETHKE W TePMOJHHAMUKE;

| ocnHoeHble meopuu Xumuu:. CTPOCHHUS aTOMa, XUMHYECKOW CBS3H, SJIEKTPOJMTUYECKON TUCCOLIMALMHU, KUCIOT U OCHOBAHHM, CTPOEHHUS OPraHUYECKUX COEAMHEHUU (BKIIOYAs
CTEPEOXUMUIO), XUMHUIECKYIO0 KHHETUKY W XUMHUYECKYIO TEPMOJHHAMUKY)

I knaccugpukayuio u Homenkaamypy HEOPraHUUECKUX U OPraHUYECKUX COCTUHEHUH;

"1 npupoonbvle ucmouHUKU YrIeBOI0OPOJIOB U CIIOCOOBI UX MEepepadoTKH;

) eewecmea u mamepuansl, WUPOKO UCNHOIb3yeMble 8 NPAKMUKe. OCHOBHBIC METAIUIBl M CIUIABHI, TpauT, KBapI, CTEKIO, IIEMECHT, MHHEPAJIbHBIC YIOOpPCHUs, MUHEpAIbHBIE U
OpraHUYeCKUE KHUCIIOTHI, MIEIIOYH, aMMHaK, YTJICBOIOPOIbI, (PEHOJ, aHMIUH, METAHOJ, STAHOJ, STUICHTJIUKOIb, TIUICPUH, (OPMaIbACT I, AllCTalbICTHI, alleTOH, [IF0K03a, caxapo3a, Kpaxmal,
KIJIETYaTKa, aMUHOKHUCIIOTHI, OSITKH, HCKYCCTBEHHBIE BOJIOKHA, KAYIYKH, ITACTMACCHI, JKUPBI, MBLIA i MOIOIIIUE CPEICTBA;

YMeTh:

"1 Ha3bl6amp NIYUCHHBIE BEIIECTBA 110 «TPUBUAIBHOW» U MEKIYHAPOJHONH HOMEHKIIATYPaM;

_| onpedenamp BaJCHTHOCTb U CTEMEHb OKHUCIEHUS XUMUYECKUX DJIEMEHTOB, 3apsii MOHA, THI XUMHYECKOW CBSI3M, IMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN, TUI KPUCTALIMYECKON
PCIICTKH, XapakKTEp CpCIabl B BOJIHBIX PAaCTBOpPAX, OKHUCIMUTCIIbL W BOCCTAHOBUTECIIb, HAIIPABJICHHUC CMCHICHHUA PAaBHOBECHA II0J BJIIMAHUEM PA3JIMYHBIX Q)aKTopOB, U30MEpPBI U T'OMOJIOTH,
MPUHAATICKHOCTh BEIIECTB K Pa3IMYHbIM KJIaccaM OPraHMYeCKUX COSAMHEHUN, XapaKTep B3aUMHOIO BIUSHUS aTOMOB B MOJIEKYJaX, THIIbl PEAKI[Mil B HEOPTraHUYECKON U OpraHu4eCKOl XUMUU;

| xapakmepuzoeams S- , P- ¥ 0-371EMEHTHI 110 UX MOJIOKEHUIO B epuoauueckoit cucreme JI. . MenzeneeBa; o01ine XAMUIECKHE CBOMCTBA METAJIIOB, HEMETAIIJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYeCKUX COCITUHCHUMN; CTPOCHHE M CBOMCTBA OPTraHMYECKUX COCAMHEHHH (YTrIIEBOJOPOJIOB, CIUPTOB, (DEHOJNOB, aNbICTHAOB U KETOHOB, KAPOOHOBBIX KHCIIOT, aMHHOB, aMHHOKHUCIIOT U
YIJIEBOJIOB);

] 00BbACHAmMb 3aBUCUMOCTh CBOMCTB XMMHYECKOTO dJIeMEHTa W O0Opa30BaHHBIX MM BEHIECTB OT MOJOXKEHHs B mepuoamueckoi cucreme /. V. MenneneeBa; 3aBUCHMOCTh CBOMCTB
HEOPraHUYECKUX BEIIECTB OT UX COCTaBa M CTPOCHHUS; MPUPOAY U CIOCOOBI OOpa30BaHHS XUMHUYCCKOW CBS3M; 3aBUCUMOCTh CKOPOCTH XHMHYECKOHW PEaKIMH OT Pa3IMYHBIX (AKTOPOB,
PEaKIHOHHOM CITIOCOOHOCTH OPraHMYECKUX COSANHEHNH OT CTPOSHISI UX MOJICKYT,

) 8bINOIHAMb XUMUYECKULI IKCHepUMeHm TI0 PACTIO3HABAHHUIO BAKHEHIIINX HEOPTaHWMYSCKUX W OPTaHUYECKUX BEIISCTB; TOTYYCHUIO KOHKPETHBIX BEIIECTB, OTHOCSIINUXCS K MU3YICHHBIM
KJlaccaM COCIMHCHUM;

) npoooumsb pacyeThl 10 XUMHYSCKUM (HOPMYIIaM U YpaBHEHHSIM PEaKIIHi;

| ocywecmensims CcaMOCTOSITENBHBIA TOUCK XUMHYECKOW HH(GOPMAIMK C HCIIOJIb30BAHHEM pPa3IMYHBIX WCTOYHHKOB (CIPAaBOYHBIX, HAay4YHBIX W HAYYHO-TIOMYJISIPHBIX H3JIaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHEeTa); HCII0IBb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH I 00pabOTKH U Nepeaadyn HHPOPMALHH U ee MTPEACTaBICHHS B Pa3INIHBIX hopMax;

HCI0JIb30BATH NPUOOpeTeHHbIE 3HAHUS U YMEHHS B IPAKTUYECKOH 1eATeJILHOCTH U NOBCeIHEBHOM KIU3HU:

"1 U1 HTOHUMAHUSA TI00aTBHBIX TPOOJIEM, CTOSIINX Tepel YeIT0BEYECTBOM: SKOJIOTHIECKUX, SJHEPTETUIECKUX U CHIPHEBBIX;

] 0OBSICHEHUST XUMHYECKUX SBJICHUH, TPOUCXOIAIINX B IPUPOJIC, OBITY U Ha IPOU3BOJICTBE;

" 9KOJIOTHYECKH TPAaMOTHOTO MOBEJCHUS B OKPYXKAIOIIeH cpee;



"] OLIEHKH BIMSHUS XUMUYIECKOTO 3arpsA3HEHHS OKPYKAroIIel Cpeibl Ha OPraHU3M YeJIOBEKa U APYTHUE KHUBbIE OPTaHU3MBI;
_| 6ezomacHoOi pabOTHI € BelecTBaMHU B 1a00paTOpuH, OBITY M HA IPOU3BOICTBE;

| oTpesieNeHust BO3MOYKHOCTH NMPOTEKAHM XUMHUYECKHUX MTPEBPAIICHUI B Pa3IUYHbBIX YCIOBUSAX U OICHKH UX MOCIIEICTBHIA;
] pacio3HaBaHUs U WACHTH()UKAINN BaKHEHIINX BEIIECTB U MaTEpHaJIOB.

YYEBHO-METOJUYECKOE OBECIIEYEHUE ITPEIMETA

Pabouas nmporpamma opHeHTHpOBaHa Ha HCTIONIb30BaHue yueOHnka « Xumust. 1 0k IIpodunsHelii ypoBens» aBTopos O. C. ['abpuensna, @. H. Mackaesa, C. 1O. [lonomapesa, B. 1. Tepenuna
(Mockga.: [Ipoda, 2008.), a Takke TOTMOJHATEIBHBIX TOCOOHIA:
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KPUTEPUU OLNEHNBAHUSA

Ycmuvie omeentvt

Onenka «5»

- OTBET IOJHbIN U PAaBUJIbHBINA HA OCHOBAHUM U3YYEHHBIX TEOPUH;

- MaTepHuall U3JI0KEH B ONPEAEICHHON JIOrMUYECKOH MOCIE10BATEIILHOCTH, JUTEPATYPHBIM S3BIKOM;

- OTBET CaMOCTOSITEJIbHBIMH.

Onenka «4»:

- OTBET MOJHBIN U MPABUIIBHBIA HA OCHOBAaHUH W3YUYE€HHBIX TEOPUH;

- MaTepual U3JI0KEH B ONpeAeNIeHHOM JJOTMIeCKON MOCIeI0BAaTEIbHOCTH, TPU 3TOM JIOMYIIEHBI IBE-TPH HECYIIECTBEHHBIE OMIMOKH, UCTIPABIIEHHBIC TT0 TPEOOBAHUIO YIUTEIIS.
Onenka «3»:

- OTBET MOJIHBIHN, HO MIPH ITOM JIOMYIICHA CYIICCTBEHHAs OIIMOKA MK OTBET HEMOJIHBIN, HECBS3HBIH.

Onenka «2»:

- IIpH OTBETC OOHAPYKCHO HEMOHWMAHHE YYallMMCS OCHOBHOTO COJICPXKaHWs YYeOHOTO MaTephalia WM JOMYIICHBI CYIICCTBCHHBIC OIIMOKH, KOTOPBIC YYAIIMICS HE MOXET UCIPABUTH IPU
HaBOJAIINUX BOIPOCAX YUUTEIIS.

Ilpakmuueckue padompr OLEHKA SKCIICPUMEHTATBHBIX yMeHNH. OIIeHKa CTaBUTCSI HA OCHOBAHMH HAOIIOACHHUS 32 YJalIMMUCS U IIMCBbMEHHOI0 OTYeTa 3a padoTy.
Ouenka «5»:
- pa60Ta BBITIOJTHEHA MMOJTHOCTBIO U MPaBUJIIbHO, CACTIAHbI IIPABUJIBHBIC Ha6J'IIO}1€HI/I5[ " BBIBOJbI,
- 9KCIIEPUMEHT OCYILECTBIIEH I10 IIaHY C yIETOM TEXHUKH O€30IIaCHOCTH U ITPaBIJI pabOTHI C BEIIECTBAMH U 000pYIOBaHUEM;
- MIPOSIBJICHBI OPraHU3aIOHHO-TPYJOBbIE YMEHUS (TIOAJEPKUBAIOTCS YUCTOTA Pad0YEro MecTa 1 MOPsA0K Ha CTOJIE, SKOHOMHO UCIIOJIB3YIOTCS PEaKTHBBI).
Onenka «4»:
- paboTa BBHINOJIHEHA MPABUJILHO, CAENAHbI IPaBHIbHBIC HAONIOAEHHUS U BBIBOJBI, HO IPH 3TOM SKCIIEPUMEHT IPOBEIEH HE IMOJHOCTHIO MJIM JIOMYIIEHBl HECYLIECTBEHHbIE OLIMOKM B paboTe ¢
BEIIECTBAMH U 000PYIOBaHUEM.
Onenka «3»:
paboTa BBINOJIHEHA IPABUILHO HE MEHEE YeM HaIloJIOBUHY MJIH JIOMYIIEHA CYIIeCTBEHHAas OIIMOKa B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHHH, B 0()OPMIIEHHH paOOThI, B COOJIIOICHUH MTPABUI TEXHUKU
6e301acHOCTH IpH paboTe C BEIIECTBaMH M 000PYIOBaHUEM, KOTOPAsi HCIPABIISIETCS 110 TPEOOBAHUIO YUHUTEIIS.
Ounenka «2»:
- IOTYIIEHHI ABe (1 OoJlee) CYyIIeCTBEHHBIE OMIMOKH B X0/ SKCIIEPUMEHTa, B 00BSICHEHHH, B 0(hOPMIICHUHN PaOOTHI, B COOMIOACHNH MPAaBUJI TEXHUKH 0E30MAaCHOCTH MPH PadoOTe ¢ BEIIECTBAMH U
000pyioBaHUEM, KOTOPBIE YUalllUiics HE MOXKET UCIIPABUTH JaXke 10 TPEOOBAHHIO YUUTEIIS.

Ymenue pewwams pacuemmnuvie 3a0auu

Onenka «5»:

- B JIOTHYECKOM PACCYKJICHUH U PEIICHUH HET OMNOO0K, 3a/1a4a PEIIeHa PallHOHAIBHBIM CIIOCOOOM.

Onenka «4»:

- B JIOTHYECKOM PACCY)KJICHUH U PEIICHNH HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4a pelIeHa HepalMOHAIHHBIM CII0COO0M MM JOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OMTHOOK.
Onenka «3»:

-B JIOTHYECKOM PACCYKICHHH HET CYIIECTBEHHBIX OIMOOK, HO JOMYIIIeHA CYIIECTBEHHAs OIMMOKA B MAaTEMATHUECKUX pacueTax.

Onenka «2»:

- HMCHOTCA CyHIeCTBeHHBIe OHII/I6KI/I B JIOTHYCCKOM paccyncﬂem/m UB peI_HeHI/II/I.




Koumponwvnsie pabomot

Onenka «5»:

-OTBET MOJIHBIN ¥ MIPAaBIJIHHBIN, BO3MOXHA HECYIIECTBCHHAS OITHOKA.

Onenka «4»:

- OTBET HETOJIHBIA WX JOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.

Onenka «3»:

- paboTa BEINTOJIHEHA HE MEHEe YeM HAIIOJOBUHY, JOMYIIEHa OJTHA CYIIECTBEHHAs OMNOKA W IIPU 3TOM JBE-TPH HECYIIECTBEHHEIE.
Onenka «2»:

-paboTa BBITIOJHEHA MEHbIIIE YeM HATIOJOBUHY HIIH COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OIHOOK.

Tecmogble KOoHmMpobLHbIE DAOOMLBL
Ouenka «5» - 88-100%

Onenka «4» - 62-86%

Onenka «3» - 36-60%

Onenka «2» - 6-34%.
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