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IHosicHuTEJALHAA 3aIHCKA

Hactosmass mporpamma nans  cpeaHeit (monHOM) o0mIeoO0pa3oBaTeIbHONW — IIKOJBI
pa3paboTaHa Ha OCHOBE (DYHIAMEHTAJIBHOTO sJIpa COJACP)KaHHWsS O0OIIero oOpa3oBaHUS |
TpeOoBaHUIl K pe3ynabTaTaMm cpeaHero (MOJIHOro) obmiero oOpa3oBaHUS, MPEACTABICHHBIX B
(dbenepanpHOM ["OCYy1apCTBEHHOM CTaHIApPTE CpeaHEro (ITOJTHOTO) O0IIero 00pa3oBaHusi BTOPOTO
MOKOJIeHUsl. B Hel Takke y4YTeHBl OCHOBHBIC HJICH W TOJIOKCHUS MPOTPAMMbl Pa3BUTHUS U
(hopMHUpOBaHHS YHUBEPCATBHBIX YYE€OHBIX JEUCTBUH MJi CpeaHero (MOJHOTO) OOIIeTo
o0Opa3oBaHUs U COOJIOACHA MPEEMCTBEHHOCTh C MPUMEPHBIMU MPOTPAMMaMH JIJIi OCHOBHOTO
obmrero oOpa3oBaHus.

Hacrosimmas nporpamMMa o XuMuu coctasieHa s yyammxcs 10-11 kmaccoB Ha 6a30BomM
ypoBHe B 00beme 68 yacoB (1yac B Heaemo B 10 kiacce, 1 gac B Henento B 11 kiacce).

Cpennee (momHoe) o01iee 00pa3oBaHUE — TPEThs, 3aKIIFOUUTENBHAS CTYIIEHb O0IIETO
obpazoBanus. ConeprkaHue cpeaHero ( MOJHOTr0) 001Iero o0pa3oBaHus HAMPABICHO HA
peleHe IByX 3a1ad:

1. 3aBepuieHne 001eo0pa3oBaTeILHOM MOATOTOBKH B COOTBETCTBHH ¢ 3aKOHOM 00
obpazoBanu (B penakmuu 2007 T);
2. Peanuzanus npeanpodhecCHOHaIBLHOr0 00IIero 00pa3oBaHus, KOTOPOE IMO3BOJISIET

00eCTIeuuTh MPEEMCTBEHHOCTD O0IIET0 U MPO(heCcCHOHATBHOTO 00pa30BaHusI.
OpHoM U3 BaXHEHMIINX 3a/1a4 3TOTO 3Tara SBJISETCs MOAr0TOBKA 00yJaromMXcs K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO H MPOPECCHOHAIBHOTO MYyTH.
OObyyaromuecs JOMKHBI HAYYUThCSI CAMOCTOATEIBHO CTABUTH LIETTU U ONPEIESITh MMyTH UX
JOCTHKEHUS], UCTIOIB30BATh MPUOOPETEHHBIN B MIKOJIE OTBIT JESITEILHOCTH B PEaIbHOM KU3HHU,
3a paMKaMu y4eOHOro mpolecca.
I'1aBHBIE LeJaH cpeHero (ITOJTHOTO) 001Iero 00pa3oBaHUs COCTOSAT:
1. B popmupoBaHUM LIETTOCTHOTO MPECTABICHUS O MUPE, OCHOBAHHOTO Ha
nprOOPETEHHBIX 3HAHUAX, YMEHHSX U CIIOCO0AX NIEATEILHOCTH;
2. B NpUOOPETEHHHU OTbITa PA3HOOOPA3HOM NESTEILHOCTH, ONbITAa MIO3HAHUS U
CaMOTIO3HAHUS;
3. B IOATOTOBKE K OCYILIECTBICHUIO OCO3HAHHOTO BBIOOpA MHAMBHIYABEHOM
00pa30BaTeIIbHON HITH TPOPECCUOHATHHON TPACKTOPHH.
Bonbioii Bk1ax B JOCTHKEHHE TJIaBHBIX IeJIeH cpeiHero (TIOJHOro0) o0IIero
00pa30BaHUs BHOCUT U3YYEHHE XHMHUH, KOTOPOE MPH3BAHO 00€eCeYnTh:

1. ¢dopmupoBaHHMe cUCTEMbl XUMHUYECKIX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPA;

2. pa3BUTHE JUYHOCTH O0YYAIOIIUXCS, X MHTEIUIEKTYaTIbHOE M HDABTCBEHHOE
COBEpPIIICHCTBOBaHME, (POPMUPOBAHNE Y HUX TYMaHUCTHYECKUX OTHOIICHUHN U
9KOJIOTHYECKH 11eJ1IeCO00Pa3HOro MOBEACHUS B ObITY U TPYIOBOM €ATEIbHOCTH;

3. BBIpaOOTKY MOHUMaHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH XMMUH, a TAKKE
(hopMHUpOBaHNE OTHOLICHUS K XMMUU KaK BO3MOXKHOM 00acTu Oynyieil nmpakTHyecKon
JeSITETLHOCTH,

4. QopmupoBaHue yMeHHUs1 6€30M1aCHOT0 OOpAIIEHUs C BELECTBAMH, UCIIOIb3YEMbIMHU B
IIOBCEIHEBHON KU3HU.

Henamu uzyuenun xumuu é cpeoueil (NOJIHOIL) WIKOJIE AGNAIONCA:

1. dopmupoBaHUE YMEHUS BUIETh U IOHUMATh IIEHHOCTh O0OPa30BaHMs, 3HAYUMOCTh
XMMUYECKOT0 3HAHUS JJIs1 KQXKJI0T0 YeJI0OBEeKa HE3aBUCHMO OT €ro MpogecCHOHaIbHON
JIesATeIbHOCTH; YMEHHUE pa3indarh (PakThl U OLEHKU, CPABHUBATH OLICHOYHBIE BHIBOIBI,
BUJICTh UX CBSI3b C KPUTEPUSAMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEACICHHON CUCTEMOM
IIEHHOCTEH, (OPMYITHPOBATh U 0OOCHOBHIBATH COOCTBEHHYIO MTO3UIINIO;

2. (opMupoBaHHE LIEIOCTHOTO MPEACTABICHHUS O MUPE, IPEACTABICHUS O POJIM XUMHHU B
CO3/IaHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUPA, YMEHUS OOBSCHSTD



O00BEKTHI U POIIECCHI OKPYKAIOLIEH AeHCTBUTEILHOCTH (IPUPOIHOM, COLMANIBHOM,
KYJIbTYPHOH, TEXHUUECKON CPeJIbl), UCTIOIB3YsI 11l 3TOr0 XUMUYECKNE 3HAHUS;

3. mpuoOpeTeHue OnbiTa pa3HO0OPa3HOM AEATEIbHOCTH, ONBITA TO3HAHUS U CAMOIIO3HAHUS,
KJIOYEBBIX HaBBIKOB (KIIFOYEBBIX KOMIIETEHTHOCTEN), UMEIOIIMX YHUBEPCAIBHOE
3HA4YCHHUE JJIs pa3IMYHBIX BUIOB JEATEIBHOCTH — HABBIKOB PEIICHUs POOIeM, IPUHATHS
pelIeHni, oMCcKa, aHanu3a 1 00paboTKK MHPOPMAIIUU, KOMMYHUKATUBHBIX HABBIKOB,
HaBBIKOB U3MEPEHU, COTPYAHUYECTBA, 0€30I1aCHOT0 00paIleHHs C BEIECTBAMHU B
MOBCEIHEBHOM KU3HH.

4. ocBOeHMe 3HAHUI O XMMHUUYECKOU COCTABIISIIOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MHpA,

BAXHEHUIINX XUMUYECKUX MOHATHH, 3aKOHAX U TEOPUSX;

5. OBJaJeHHWe YMEHUSIMH TIPUMEHATh IIOJIyYEHHbIE 3HAaHUSA [  OOBACHEHUS
pa3HOOOpa3HbIX XMMHUYECKHUX SIBIEHMH M CBOWCTB BELIECTB, OLCHKH POJM XHMHUHU B
Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUH U MIOJIYyYEHUH HOBBIX MaTEpUasOB;

6. pa3BUTHe TI03HABATEIIbHBIX MHTEPECOB W HMHTEIUIEKTYalbHbIX CIOCOOHOCTEH B
IpoIecce CaMOCTOSTENFHOTO MPUOOPETEHUsT XUMHUUECKUX 3HAHUHM C HMCIIOIB30BaHHEM
pa3IMYHBIX UCTOYHUKOB MH(OPMAIMH, B TOM UUCII€ KOMIIBIOTEPHBIX;

7. BocIMTaHHE YOCKICHHOCTH B TO3UTUBHOW pOJMM XHMHU B YKM3HH COBPEMEHHOTO
ob1iecTBa, HEOOXOAMMOCTH XMMHUYECKH IPAMOTHOI'O OTHOILIEHHSI K CBOEMY 3JI0POBBIO M K
OKpY>Karolleu cpeae;

8. mpuMeHeHHMe TNOJYyYeHHbIX 3HAHMI M yYMeHMil a7 O€30MacHOro HCIHOJIb30BAHUS
BEIIECTB M MAaTepUAJIOB B OBITY, CEIbCKOM XO3SIIICTBE M Ha MPOM3BOJCTBE, PEUICHHUS
IIPAKTUYECKUX 3a7a4 B OBCEIHEBHOM JKU3HU, IPEAYNPEKICHUS ABICHUM, HAHOCSIIUX
BpEJ1 3/10POBBIO UEJIOBEKA U OKPYKaIOILEl cpeie.

ILleHHOCTHDBIE OPUEHTHPHI COAEPKAHUA KypPca XUMHU.

B xadecTBe IICHHOCTHBIX OPUEHTHPOB XMMHUYECKOTO 00pPa30BaHUs BHICTYAIOT OOBEKTHI,
M3y9aeMbIe B KypCce XUMHHU, K KOTOPBIM Y y9amuxcsi opMHUpyeTcsi IEHHOCTHOE OTHOIIICHUE.
[pu 3TOM BemyIIyO POJIb UTPAIOT MMO3HABATEIBHBIC IICHHOCTH, TaK KaK JaHHBIA y4eOHBIN
MpeIMET BXOIUT B TPYIITY MPEIMETOB MIO3HABATEILHOTO IIUKJIA, TJIABHAS 1IEJIb KOTOPBIX
3aKJII0YACTCsl B M3yYCHUU TIPUPOJIBI.

OCHOBY no3HasamenbHblX YyeHHocmell COCTABISIOT HayJHbIC 3HAHHUS U HAYIHBIE METOIBI
no3Hanus. [lo3HaBaTeIbHBIC IECHHOCTHBIC OPUEHTAIINU, POPMUPYEMBIE B MPOLIECCE U3YUICHUS
XUMUH, TIPOSIBIISIOTCS B TPU3HAHUH:

1. ueHHOCTH HAYYHOTO 3HAHMSI, €T0 MPAKTHYECKON 3HAYMMOCTH, IOCTOBEPHOCTH;

2. TCHHOCTH XUMHUYECKUX METOJIOB UCCIICOBAHUS KUBOU U HEXKUBOU TIPUPOIBI.
Pa3BuTHE Mo3HaBaTEIBHBIX ICHHOCTHBIX OPUEHTAINI COAepKaHUSI Kypca XUMUU TO3BOJISET
c(opMHpPOBATH:

® YBAOXHUTEIHHOE OTHOIICHHUE K CO3UIATEIIBHOM, TBOPUYECKOM IeATEeTHHOCTH;

® TTOHMMaHHs HEOOXOAMMOCTH 3JJ0POBOTO 00Opa3a KU3HHU;

e TIOTPEOHOCTH B 0€3yCIOBHOM BBITIOJHEHUH MPABUIT O€30MACHOTO UCIIOJIB30BAHUS

BEIIICCTB B IOBCEAHCBHOW KHU3HU;

® CO3HATeNbHBIN BBIOOp OyayIIeH npodeccrHoHanbHON AeITeIbHOCTH.

Kypc xumun o61amaet BO3MOXXHOCTSMU JIJIs1 POPMUPOBAHUSI KOMMYHUKATHBHBIX [IEHHOCTEH,

OCHOBY KOTOPBIX COCTABIISIOT MPOIIECC OOMICHUS U TPaMOTHAsI pedb. KOMMyHUKAaTHUBHBIE

IEHHOCTH CIIOCOOCTBYIOT:

® MPaBUIHBHOMY HCITOJIb30BAHHIO XUMUYECKOW TEPMHHOJIOTHH U CUMBOJIUKH;

® Pa3BHUTHUIO MOTPEOHOCTH BECTHU JUAJIOT, BRICTYIIMBATh MHEHUE OIMIIOHECHTA,

y4acTBOBAaTh B TUCKYCCHH;

® Pa3BHUTHIO CIIOCOOHOCTH OTKPHITO BBIPAXaTh U apT'yMEHTHPOBAHHO OTCTAMBAThH CBOIO

TOYKY 3pCHHUSI.



JanHas mporpamMMa npeaycMarpuBaeT (OPMHPOBAHHE Y YYalIUXCs OOIIey4eOHbIX
YMEHHMHA U HaBBIKOB, YHHUBEPCAJIbHBIX CIIOCOOOB AESITENLHOCTH M KIIHOYEBBIX KOMIETeHUUH. B
3TOM HAaNpaBICHUU MPHUOPUTETAMHU Uil y4eOHOTo HpeaMeTa «XHUMHS» B CTapllel IIKoie Ha
0a30BOM ypPOBHE SIBIISTFOTCS:

® YMEHHE CaMOCTOSITEIbHO M  MOTHBHPOBAaHHO  OpPraHU30BBIBATH  CBOIO
[IO3HABATENBHYIO AESATEIbHOCTh (OT IMOCTAHOBKU LM /0 MOJYYEHUS U OLEHKHU
pe3ynbTaTa);

e OIpe/eeHNe CYIIHOCTHBIX XapaKTePUCTUK U3y4aeMOro 00beKTa;

® yMEHHUE pa3BEpPHYTO OOOCHOBBIBATH CYXIEHUS, JaBaTh ONpeieIeHHs, IPUBOIUTD
JI0OKa3aTebCTBA; OLEHUBAHUE U  KOPPEKTUPOBKA CBOEro IMOBEACHHUA B
OKpY>Karolleu cpeae;

e BBIIOJHEHUE B IPAKTHYECKOM JEATEIBHOCTH M B IIOBCEJHEBHOW IKU3HU
HKOJIOTUYECKUX TPeOOBAHUH;

® CIIOJIb30BAHME MYJIBTHUMEIUNHBIX PECYPCOB U KOMIIBIOTEPHBIX TEXHOJIOTHH IS
0o0paboTKu, mepefaud, CHUCTeMaTu3alud WHpopMaluu, co3laHue 0a3 NaHHBIX,
IIPE3EHTALMM PE3YJIbTATOB 103HABATEIBHON U MPAKTUYECKOM €ATEIbHOCTH.

B ocHOBy mnporpamMMbl MOJIOKEH NPUHIMII pa3BUBaroliero ooOydeHus. Ilporpamma
ONMpaeTcsl Ha Marepuan, u3ydeHHbld B 8—9 Kiaccax, MOITOMY HEKOTOpbIE TEMBI Kypca
paccMaTpUBalOTCsl TMOBTOPHO, HO YK€ Ha 0ojiee BBICOKOM TEOPETHYECKOM YpOBHE. Takoii
MOJIXO/ TO3BOJSIET YIIyOJIATh M Pa3BUBATh IMOHATHE O BELIECTBE M XMMHUYECKOM IIpolecce,
3aKpEIUIATh INPOWICHHBIM MaTepual B AaKTHUBHOM IaMATH YYalUXCs, a TaKKE COXPaHAThH
MIPEEeMCTBEHHOCTh B MpoIiecce 00yueHusI.

[Iporpamma oOecrneunBaeT CO3HATEIBHOE  YCBOGHHE  YYALIUMHCA  Ba)KHEHIIHMX
XMMHUYECKHX 3aKOHOB, TEOpPUH M TMOHATUH; (OPMHUpPYET NPEACTAaBICHHE O POJIH XUMHU B
Pa3BUTHM Pa3HOOOPA3HBIX OTpaciiell MPOM3BOJCTBA; 3HAKOMMT C BEILECTBAMM, OKPYKAIOLIUMHU
yesoBeka. [Ipy 3TOM OCHOBHOE BHMMAHHUE YIEISIETCS CYIIHOCTHM XHUMUYECKUX pEeakLuid u
METOJIaM UX OCYILECTBIICHUS, a TAKKE CIIOCO0aM 3alllUThl OKPYXKAIOIEH Cpe/ibl.

IIporpamMma cocTaBieHa € Y4YE€TOM BeIyLIEHd pPOJIM XHUMHUYECKOIO SKCIIEPUMEHTA.
[IpenycmarpuBaroTcs BCe BHABI IIKOJIBHOIO XMMHUYECKOTO JKCIEPUMEHTa — JIEMOHCTpalLUH,
1a0opaTOpHbIE OMBITHI M NpaKkTH4Yeckue paboTsl. Pabovas mporpamMma 1mo XMMHHU peanu3yeTcs
yepe3 (opMUpOBaHHE Yy YydalMxcsl OOIIey4yeOHbIX YMEHUHl M HaBBIKOB, YHHMBEPCAJIbHBIX
CHOCOOOB JEATETBHOCTH M KIFOYEBBIX KOMIIETCHIMHA 3a CYET HCIIOJIB30BAaHUS TEXHOJIOTUH
KOJIJIEKTUBHOT'O O0Y4EHUS, OOPHBIX KOHCIEKTOB, TUAAKTUYECKMX MAaTE€pHajIoB, U IPUMEHEHUS
TEXHOJIOTUH I'Ppa)UIeCcKOro MpeIcTaBiIeHUs] HHYOPMAIIMH TPU CTPYKTYPUPOBAHUH 3HAHUI.

B nenom kypc mo3BoJsieT pa3BUTh IIPEACTABICHMS y4YalIMXCS O IO3HABAEMOCTH MHpA,
€IVHCTBE >KMBOM M HEXMBOW MPUPOABL, CPOPMHUPOBATH 3HAHMSI O BaXHEHIIMX acHeKTax
COBPEMEHHOM €CTeCTBEHHOHAYYHOW KapTUHBI MUpPA, YMEHUs, BOCTpEOOBaHHbIE B TOBCEAHEBHOM
KU3HU U I[O3BOJIAIOIIME OPHUEHTHUPOBATHCA B OKPY)KAIOIIEM MHpPE, BOCIUTATh YEJIOBEKA,
OCO3HAIOIIEro ce0sl 4aCTbiO MPUPOIBL.

Peanuzanus nanHoll mporpammbl B Ipolecce 00y4eHMs MO3BOJMT YYalIUMCS YCBOUTh
KJIFOUEBBIE XUMHUYECKHE KOMIIETEHIIMU U TOHATH POJb XUMHHU CPEIU APYTHX HAyK O NMPUPOZE,
3HAUEHUE ee I YeIOBEUYECTBa.

TpedoBaHus K YPOBHIO MOATOTOBKH 00Y4AaKOIIUXCS HA CTYNEHU CPeHero (MoJHOro)
o0pa3oBaHus

Pe3ynromamul oceéoenusn Kypca Xumuu.

JesTenbHOCTh 00pa30BaTEIBHOTO YUPEKIEHUS 00IIero 00pa3oBaHus B 00y4eHUN XUMUU
B cpenHel (TIoJIHOM) MIKoJie AOJIKHA OBITh HAaIIpaBjieHa Ha IOCTUKEHHUE CIICTYIOIIIX
JIMYHOCTHBIX Pe3yJIbTaTOB:

® B IICHHOCTHO-OPUECHTAIIMOHHOW Cepe — BOCIIMTAHUE YyBCTBA TOPAOCTH3a POCCUHCKYIO
XUMHYECKYIO HAyKy, TYMaHU3Ma, I1eJICYyCTPEMIICHHOCTH;



® B TPYIOBOH chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajbHENIIeH 00pa30BaTeIbHON
TPAeKTOPUH;

® B II03HaBaTEJIbHOU cepe — yMEHHUE yNpaBisTh CBOEH O3HABATENIbHOM /1€ TEIbHOCTBIO.

MeranpegMeTHbIMU pe3ybTaTaMy OCBOCHUS BBITYCKHUKAMU OCHOBHOM IIKOJIBI TPOTPaMMBbI

10 XUMUH SIBJISIFOTCS:
® CIIOJIb30BAHME YMEHUN U HaBBIKOB PA3JIMYHbBIX BUJOB I103HABATEIbHON

NeSITeTbHOCTH, IPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHMS (CUCTEMHO-
MH(GOPMALIMOHHBIN aHANIU3, MOJIETTUPOBAHUE) /ISl U3YUEHUS PA3INYHbIX CTOPOH
OKpYKarollleH NeHCTBUTEIBHOCTH;

® IICIIOJIb30BAHME OCHOBHBIX MHTEIIEKTYaJIbHBIX Olepaluii: popmMyanupoBaHue

TUIIOTE3, aHAJIU3 U CUHTE3, CPaBHEHUE, 00001IIeHNe, CHCTEMaTH3allus, BHISIBJICHNE
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, MONCK aHAJIOTOB;

® yMEHHE FeHEepUpPOBaTh UJEU U OIPEIEISITh CPEICTBA, HEOOXOAUMBIE JIJISl UX

peanusanuy;
® yMEHHE ONpeesaTh e U 3a/1a4il IeATeIbHOCTH, BEHIOMPATh CPECTBA Peau3aluu
LEJIU U IPUMEHATh UX Ha IPAKTUKE;

®  UCMOJb30BAHUE PA3TMYHBIX HCTOYHUKOB HH(OpMAIIUK, TOHUMaHHE 3aBUCUMOCTH
coJiep>kaHus U (OPMBI NpeicTaBIeHUs] HHPOPMAIMH OT LieJiel KOMMYHUKALUU U
aapecara.

B o6acti mpeagMeTHBIX pe3yabTaTOB 00pa30BaTEILHOE YUPEKICHUE 00IIIEro
00pa30BaHuUs MPeOCTABISIET YYCHUKY BO3MOKHOCTD Ha CTYIIEHHU CPEIHEro (IIOJIHOT0) 00IIero
00pa3oBaHUsl HAYYNUTHCS

B IIO3HABATEJILHOM cdepe:

e J1aBaTh ONpEAENICHUS HAYYHbBIM MMOHSATHUSIM;

® ONUCHIBATH JEMOHCTPAIIMOHHBIE U CAMOCTOSITENILHO MPOBOJUMbBIE SKCIIEPUMEHTHI,
UCIIOJIB3YS ISl 3TOT'O €CTECTBEHHBIN (PYCCKHIA) A3bIK U SI3bIK XUMUU;

® ONUCBIBATH U pa3jinyaTh U3yYEHHBIE KJIACChl HEOPIrAaHUUECKUX U OPraHUYECKUX
COEJIMHEHUH, XUMUYECKUE PEaKIInu;

e iIaccu(pUUUPOBATH U3YYEHHbIE OOBEKTHI U SIBICHHUS;

e HaOIIOAATh IEMOHCTPUPYEMBIE U CAMOCTOATEIBHO NIPOBOIUMBIE OIIBITHI, XUMUYECKHE
peakiuu, NPOTEeKaIOIe B IPUPOJE U B OBITY;

e JieJaTh BBIBOJIBI U YMO3AK/IIOUEHUS U3 HAOMIOI€HUN, U3yUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBAa HEM3YUEHHBIX BEIIECTB IO aHAJIOTUH CO
CBOMCTBaMH U3YYEHHBIX;

® CTPYKTYpHUpOBaTh U3yUEHHBIN MaTepua,

® UHTEPHPETHPOBATH XUMHUYECKYIO MH(OPMAIUIO, TOJIyYCHHYIO U3 IPYTHX UCTOYHHUKOB;

® ONUCHIBATh CTPOEHHUE aTOMOB 3JeMeHTOB |-1V neprosoB ¢ ucnoiap3oBaHNEM

JJIEKTPOHHBIX KOH(UTypaIuil aTOMOB;

® MOJEJIMPOBATH CTPOEHUE MPOCTEUIINX MOJIEKYJI HEOPraHUUECKUX M OPraHUYECKUX
BELIECTB, KPUCTAILIOB;

B [IEHHOCTHO-OPUEHTAIIMOHHOM cdepe:
® AHAJIM3MPOBATH U OLIEHUBAThH MOCIIEICTBUS ISl OKPY)KAIOLIEeH cpeibl OBITOBOM 1
MIPOU3BOACTBEHHOM JICSITEIIBHOCTH YEJIOBEKA, CBA3AHHOM C mepepaboTKON BEIIECTB;
B TPYJIOBOH cepe:
® TPOBOJUTH XUMUUECKHUI SKCTIEPUMEHT;
B chepe pu3nyeckon KynbTyphl:

® OKa3bIBaTh MEPBYIO MTOMOIIb MIPU OTPABJICHHSIX, 0KOTAX U JPYTUX TPAaBMaX, CBSI3aHHBIX C

BEIIeCTBAaMH U J1a00PaTOPHBIM 000PYIOBAHUEM.

Yueono — memoouueckuii komnaexm.



[Iporpamma mpemmaraercss Ayt paOOThl MO HOBBIM yueOHHMKaM xumuu aBTopoB [.E.
Pymsutuca u @.I'. denpamana, npomenmum skcneptusy PAH u PAO u Bomenmum B
denepanbHbIl NepedeHb y4eOHUKOB, PEKOMEHJOBAHHBIX MMHHUCTEPCTBOM O0pa3oBaHUs U
Hayku P® K wucnosp3oBaHHI0O B 00pa3oBaTelbHON TIpoiecce B  00IIeo0pa3oBaTEIbHBIX
yupexnaenusx Ha 2014 — 2015 y4ueOublii roz.
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3. T'apa H.H. Xwumwus. IIporpammbl 001ieo0pa3oBaTeNbHbIX YUpexaeHUd. — M.:
IIpocsemenue, 2010

4. bpeiirep JI.M., baxxenoBa A.E., Xummus 8-11 xmaccel. Pa3BepHyToe TemaTudeckoe
1aHupoBaHue 1o yueOunkam Pynsutuca I'.E., ®enpamana @.I'., Boarorpan, Yuutens, 2009

5. Xumuyeckwid dKcrepuMeHT B mkoie. 10 kmacc:  ydeOHO-METOAMYEeCcKOe
nocobue/O.C.I'abpuamsn, JI.IL.Batnunaa.-M.: Ipoda, 2005.-208 c.

6. Xumusa. Ypoku B 10 xkmacce: mocoOume s yduTenei oO0meo0pa3oBaTeIbHbBIX
yupexnenuii / H.H.I'apa (u ap.).-M.: Ilpocsemenue, 2009.-111 c.

7. Xumus: 11 xmacc: mertoamueckoe nocodue mis yuutens/A.JO.I'pankosa.-M.: ACT,
2006.-158 c.

8. Xomuenko W.I'. COOpHUK 3a/1a4 ¥ yIIPaXHEHUH IO XUMHH.

JlonoJIHUTeIbHAS JTUTEpPaTypa 1JIsl YUYUTeJIs.

1. Jlupaktudeckuit matepuan mo xumum s 10 — 11 kmaccoB: mocobwe it
yuurensi/A.M.Panenkuii, B.I1.I'opmikosa, JI.H.Kpyrimkosa.-M.: [Ipocsemenne, 1996. —
79 c.

2. KonutponpHble paborei mo xmumuu B 10 — 11 xmaccax: mocobwe st ydurtens/

A.M.Paneukmnii.-M.: [Ipocsemenue, 2006.-96 c.

3. Hauana xumun. CoBpeMeHHBIH Kypc JJisl ocTynaommx B BY3s1: yuedHOe mocodue st
BVY3o0s/ H.E.Ky3pmenko, B.B.Epemun, B.A.IlonkoB.-9-e u3nanue, nepepaboTaHHOE U
nononHenHoe.-M.: Dk3amen, 2005.-832 c.

4. Opranuyeckas XUMHs B TecTax, 3ajadax M ynpakHeHusx. 10 kmacc: yueOHoe mocoOue
s obmeoOpasoBarenbHbix  yupexkaerui/ O.C.l'abpwmwamstr,  W.I'.Octpoymos,
E.E.OctpoymoBa. — 2-u3za., crepeotun.-M.: Ipoda, 2004.-400 c.

CpencrBa o0yueHus.
1. TleuyatHslie mocoOusi.
Tabauyol:
[Nepuonuueckas Tabmuma xuMudeckux siaementos J[.M.Menzneneena
Tabnuua pacTBOPUMOCTH KUCIOT, OCHOBAaHUH, cosel
[TopTpeTs! y4eHbIxX
Ctpoenue aToma
Tunsl XUMHUYECKUX CBsI3El
HNHdpopmaninoHHO-KOMMYHHUKALIMOHHBIE CPEJCTBA
e VYueOHOE IEKTPOHHOE n3JaHue «OpraHudeckas XUMUs»
e Bupryanpnas mkona Kupumia u Medonusa. Ypoku xumuu. 10-11 xnacest. — M.
000 «Kupumn u Medonuiiy, 2004
o Xumusa. MynpTuMenuiinoe yueOHoe nmocodue HoBoro oopasua. — M.: 3A0
[Ipocsemenune-MEJIMA, 2005.
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3. TexHuyeckue cpeacTBa 00y4eHHS:
e lHTepakTHBHAS JOCKa
4. VY4eOHO — MpaKkTUIECKOe U yueOHO — 1abopaTopHOE 000y IOBAHHE:

e [IpubGops! 1 npHUCIIOCOOIEHHS: KOMIUIEKT MOCY/bI M MIPUHAIICKHOCTEN 115
MpOoBeACHUS J1a00pPaTOPHBIX PA0OT U MPAKTUIECKUX PabOT (IITaTUBHI C
poOUpKaMu, KOJIObI, MEPHBIN LIMIMHID, GUIBTPOBAIbHAS OyMara, XMAMHYECKUE
CTaKaHbl, CTUPTOBKH, CTCKIISTHHBIC TTAJIOUKH, pap(hOopOBHIC YAIIKH, CITHIKH,
ra300TBOJHBIE TPYOKH, JTaOOpaTOPHBIE ITATUBBI, TyYUHBI, BOPOHKH, BECHI,
WHIUKATOPHI).

e PeakTuBBI 1 MaTepUaNbl: KOMIUIEKT PEaKTUBOB JUIsl 0230BOTO YPOBHS

5. HatypanbHble OOBEKTBHI.
o Komneknuu HedTH, KAMEHHOTO YTJIsl © IPOAYKTOB MepepabOTKH, TIACTMACC, BOJIOKOH
Y4eOHo-TemaTnuecknii mian 10 kiace

Ne Haumenosanue pazoenos u mem | Koauuecmeo| U3 nux(konuuecmeo uacos)
n/n uacoe
(6ceco) |Konumponwnwie|Illpakmuueckue |Ilpoexmuoie
pabomut pabomut mecmogule,
meopueckue
IKCKypcuu u
m.o.(yuumol
cneyughuxy
npedmema)
1 Pazgen 1. TeopeTuueckue oCHOBBI 3
OpraHUYECKON XUMUHU
2 |Pazpen 2. YrineBomopos 12 1 2
3 |Pazmen 3. Kucnopoaconepsxarniue 12 2
OpraHMYECKHEe COCTMHEHUS
4 |Paznen 4. A3oTcoaepkaiine 4
OpraHUYECKHE COCTUHEHUS
5 |Pazmen 5. BeicokoMoOeKyIsipHbIE 3 1
OpPraHWYECKHUE COCTUHEHUS
B nusicneit vacmu mabauyst wacel Cymmupyromcs
| Hroro: 34 2 4

Yyeono-remarunueckuii miaan 11 KJIACC

Ne HaumeHoBaHHE pa3/iesioB U TEM KonunuectBo 13 HUX(KOJIMYECTBO YacOB)
n/n 4acoB (BCEro)

Kontponbhbie | IIpaktudeckue |IIpoexTHble,
paboTb! paboTbt TECTOBBIE,
TBOpPYECKHE,
SKCKYPCHHU U
T.1.(y4UTHIBAsK
crienuQuKy
npeiMeTa)

w

1 |Tema 1. Baxkueiine XuMHYEeCKUE TTOHITHS U 3aKOHBI

Tema 2. [lepuoanyeckuii 3aKOH U IEPUOJUYECKAs CHCTEMA 4
XUMHYECKHX 31eMeHToB /1. Y. MeHeneeBa Ha OCHOBE




YYEHHS O CTPOCHHH aTOMOB
Tema 3. CTpoeHue BemecTBa 5 1
Tema 4. XvMu4yecKue peakimu 6
Tema 5. MeTtamisl 7
Tema 6. Hemeraisl 9 1 3
B HikHelH gacTi TaOauIbl Yachl CYMMHUPYIOTCS
Hroro: 34 2 3

Conep:xanue nporpammsl 10 kiaace
34 4/roa (1 4/nen.)

OPI'AHUYECKASA XUMUA

Pazoen 1. Tema 1. TeopeTudyeckue 0OCHOBbI Oprannyeckoii xumum (3 4)

PopMHpOBaHNE OPraHNYECKON XMMUU KaK HayKU. Teopus CTpOCHMsI OPraHMYECKUX
coenuHenuit A. M. bytneposa. YrieponaHslii ckeneT. Pannkanel. @yHKIMOHAIBHBIE TPYIIIIBL.
I'omonoruueckwuii psaa. 'omonoru. CtpykrypHas uzomepus. Homenknarypa.

DneKTpOHHas NPUPOJIa XMMUUYECKUX CBSI3€d B OPraHUUYECKUX COEANHEHUSX.

Kiaccudukanus opraHu4ecKux COeTMHEHUM.

JemoncTpanuu. O6pa3ipl OpraHuuecKuX BEIECTB U MaTepuanoB. Moienu MoJeKy
OpraHNYECKHX BEIIECTB. PAaCTBOPUMOCTh OpraHNYECKHUX BEHIECTB B BOJE U HEBOJAHBIX
pactBoputeinsx. [lnapnenue, oOyramBaHue U TOpeHNE OPraHNYECKUX BEIeCTB. IpuMepsl YB B
Pa3HBIX arperaTHhIX COCTOSTHUSIX

PacueTrHble 3agaun. HaxoxaeHre MonekyasipHOi (opMysbl OpraHn4eCcKOro COeIMHEHHS 110
Macce (00beMy) MPOAYKTOB CTOPaHUSI.

Pazgen 2. YITVIEBOJOPO/bI (12 4)
Tema 2. llpeaenbHble yriieBogopoabl (ajakansbl) (3 1)

Crpoenne ankaHoB. ['omonormueckuii psa. Homenknatypa u uzomepusa. ®dusnueckue u
XMMHMYECKHE CBOMCTBA aKaHOB. Peaknus 3amemenus. [losydeHne M NpUMEHEHHUE AJIKAHOB.

[Tonsarue 0 LUKJIOAJIKAHAX.
JdemoncTpauuu. B3pbsiB cMecu MeTaHa ¢ BO3AyXOoM. OTHOIIEHUE aJIKAHOB K KHUCJIOTaM,
mieaoyam, pacTBopy nepMaHraHaTa KaJus u OpomHOI BOJIE.

JlaGopaTopuble onbIThbl. V3rotoBieHue Mozened  MOJIEKYJ  YIJIE€BOJAOPOAOB U
rajoreHOMPOU3BOIHBIX.
IIpakTnueckas padora. 1. OnpeneneHre Ka4eCTBEHHOI'O COCTaBa OPTaHUYECKUX COSTUHEHUH.

Tema 3. HenpenejbHble YIiieBoaopoabl (4 1)

Auakenbl. CtpoeHue ankeHoB. [omonormueckuit psa. Homenknatypa. W3omepus:
YIIIE€POIHOM LETH, MTOJIOXKEHUSI KPATHOU CBS3H, Yuc-, mpauc- n3oMepusi. XUMHUECKUE CBOMCTBA:
peaKkIuu  OKHUCJICHHS,  MPUCOCAMHECHMs,  MoiauMepu3anuud.  lIpuMeHeHue  aJIkeHOB.

AJIKa/IeHBblI. Crpoenue. CaoiicTBa, IPUMEHEHUE. [Tpupoausrit Kay4yK.

Auaxunbl. Ctpoenue anetwieHa. ['omonorn u um3zomepsl. Homenknarypa. ®dusmdeckue u
XUMUYECKHe  cBoWcTBa. Peakuum  mpucoenuHeHus W 3aMmelneHus.  [IpumeHeHwue.

JdemoncTpauuu. M3rotoBienne Moaeneid MOJEKYJd TOMOJOroB U u3oMmepoB. [lomydenue




arneTuiieHa KapOugHbIM criocobom. B3ammojelicTBue ameTueHa ¢ pacTBOPOM IepMaHTaHaTa

Kaymst u OpomHOM Bojoil. ['openme ameruneHa. PasynoxeHue Kaydyka NMpU HarpeBaHUUd |

WCIBITAHUE  MPOAYKTOB  Pa3JIOKECHUS. 3HaKOMCTBO c o0pa3iaMu  Kay4yKoOB.
IIpakTnyeckas padora. 2. [lonydeHue sTUIeHa U U3y4YEHHUE €TI0 CBOMCTB.

Tema 4. ApomaTudeckue yrjeBoaopoabl (apeHsl) (2 1)

Apenbl. Ctpoenue Ocn3ona. M3omepus u HoOMeHKIaTypa. DPHU3NYECKUE W XUMHYCCKHE
cBoiicTBa OeH3ousia. ['omonoru OeH3oma. ['eHeTHUeCKast CBSI3b apOMATUYECKUX YIIIEBOJOPOJIOB C
JIPYTHMH KJIaccaMu YTIJIEBOIOPO/IOB.

Jemoncrpanun. beHson kak pactBopuTenb, ropenue Oenzona. OTHomieHwe OeH30la K
OpOMHOI1 Bo/ie ¥ pacTBOpPY IepMaHranara Kanusi. OKHCICHHE TOIyOoIa.

Tema 5. IlpupoaHbie HCTOYHUKH YIJIEBOAOPOAOB (3 1)
[pupoansiii ra3. Hegts u Heprenponykrsl. @usnueckue cBoiictBa. CriocoOsl nepepaboTKu
HeTH.

JlaGopaTopHble onbIThl. O3HAaKOMIICHHE C 00pa3liaMy MPOJAYKTOB He(pTenepepaboTKu.

Pazgea 3. KUCJIOPOJACOAEPKAIIUE OPTAHUYECKUE COEAUHEHUSA
(12 g)

Tema 6. Ciuptol 1 deHONBI (4 1)

Onnoaromuble mpeaenbHble cnupTbl. CTpoeHue MOJeKyNl, (YHKIHOHAIbHAS TpymIa.
Bognoponnas cBs3e. M3omepus u HomeHkiatypa. CBoiicTBa MeTaHoisa (3TaHOMA), OTy4YeHUE U

MIPUMEHEHHUE. Dusnonornyeckoe NEUCTBUE CIIUPTOB Ha OpraHu3M YyeJI0BEKa.
MHOroaToMHbI€  COMPTBL.  DTWUJCHIJIMKONb, riauuepud. CBOWCTBa, NPUMEHEHHUE.
DEHOBI. Crtpoenue MOJIEKYJIIbI ¢enoua. B3anmuoe BIIASIHUE aTOMOB

B MOJIEKyJie Ha mpumepe Mojekynabl ¢(enona. CoiictBa. TokCHYHOCTH (eHONMa U €ro
coenuaenuii. [Ipumenenue denona. I'enernueckas cBA3b COUPTOB U (EHOTA C YTIEBOJOPOIAMH.
JlabopaTtopHble onbIThl. B3aumopeiictBue ¢eHosma ¢ OpOMHONW BOJIOH W PacTBOPOM
TUApOKcUaa HaTpus. PacTBopeHue riuiepuHa B Boje. Peakius riaviepuHa ¢ THMAPOKCHAOM
meau(Il).
Pacuyernble 3agaun. PacueTsl M0 XMMHUYECKMM YPABHEHHSIM IIPH YCIOBHUH, YTO OJHO W3
pearupyronmx BeuecTB 1aHO B U30BITKE.

Tema 7. Anbaeruibl, KeTOHbI, KApOOHOBBIE KUCJIOTHI (4 1)

Anbneruasl. Kemonwvi. Crpoenue wmonekyn. @DyHkuMoHanbHas rpynna. M3omepus u
HoMeHKIatypa. Dopmanbaeruj, W aueTalbJIeruj: CBOMCTBA, IOJYy4YEHHE U IPUMEHEHHE.
Ayemon — npedcmasumerns KemoHO8. Ilpumenenue.

OpHOCcocTaBHBIE MpeeTbHbIe KapOOHOBBIE KUCIOTHL. CTpoeHue Mosiekyn. DyHKIMOHATBHAS
rpynmna. M3omepuss u HoOMeHkinartypa. CBoiicTBa KapOOHOBBIX KHCIOT. [IpumeHeHue.

Kpartkue CBEJICHUS 0 HeTnpeaenbHbIX KapOOHOBBIX KHCJIOTaX.

I'enetnueckas cBsi3b KapOOHOBBIX KUCIIOT C IPYTMMHU KJIaCCAMH OPraHMYECKUX COETUHEHUI.

Jlaboparopuble onbIThbl. [losydeHue sTaHansi OKHUCIIEHHEM 3TaHoja. BzaumopeiictBue
MeTaHaJs (3TaHaJs) ¢ aMMHAYHBIM pacTBopoM okcuza cepedpa(l) u runpoxcuaa meau(Il).

JdeMoncTpanuu. PacTtBopeHMe B alleTOHE  pa3jIMYHBIX OPraHUYECKUX  BELIECTB.

IIpakTuyeckas padora. 3.«CBoiicTBa KApOOHOBBIX KHUCIIOTY.

Pacuernnle 3amauu. OmnpenerneHUE MacCOBOM WM OOBEMHOW JOJM BBIXOJA MPOIYKTa
pEeaKuu OT TEOPETUUECKH BO3MOXKHOTO.



Tema 8. Kupsbl. Yriaesoasl (4 4)

Kupsr. Haxoxnenue B MIpUPOJE. CaoiicTBa. IIpumeHeHue.
Morwwue cpeocmsa. Ilpasuna 6ezonacrnoco oopawenus co cpeocmeamu OblMoBoU XUMULU.
I'moko3a. Ctpoenne monexynbl. CpoiicTBa rimoko3bl. [lpumenenne. Caxapoza. CBoiicTa,

MPUMEHEHHE.
KpaxmMan wu nemnono3a —  OPeICTaBUTENM  NPUPOAHBIX  MONMMEpPoB.  Peakuus

NMOJUMKOHAEeHCAaunu. Pu3ndeckue W XAMHUYECKHe CcBoicTBa. HaxoxaeHnwe B mpupoze.

[Ipumenenue. AneraTHOoE BOJIOKHO.

JlabopaTopHble oOnbITHI. PacTBOPUMOCTH KUPOB, JOKA3aTEIBCTBO WX HEMPEACIBHOTO
Xapakrepa, oOMbUIeHUE KUPOB. CpaBHEHUE CBOMCTB MbUIA U CUHTETHYECKUX MOIOLIUX CPEICTB.

B3aumopeiictBue T1imoko3bpl ¢ ruapokcugom  wmenu(ll). BammonmeicTBHE TIIIOKO3BI €
aMMHaYHBIM pacTBOopomM OKcHJIa cepeobpa(l).

B3aunmMogeiicTBre caxapo3bl C THAPOKCHAOM Kaiblius. B3auMozeicTBre Kpaxmaia ¢ HOJOM.
Iunponus kpaxmana. O3HaKOMIIEHHE C 00pa3aMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

JleMoHcTpanun. 3HAKOMCTBO C 00pa3ilaMyi MOIOIIUX M YUCTSIINUX CpeaAcTB. M3yuenue
WHCTPYKIUHU MO UX COCTaBY U MPUMEHEHHIO

IIpakTuyeckasi padora. 4. PemeHue OHKCIEPUMEHTAIBHBIX 3a7ad Ha TMOJydyeHUE U
pacro3HaBaHUE OPraHUYECKUX BEIIECTB.

Pasnen 4. A3OTCOJIEP/KAIIIUE OPTAHUYECKUE COEAUHEHUS (4 1)

Tema 9. AMUHBI H AMUHOKHCJIOTHI (2 1)

Amunbl. CTpoeHue MosieKysl. AMuHOrpymmna. PU3MYECKMEe M XHWMHYECKHE CBOMCTBA.
AHUITUH. CaoiicTBa, MIPUMEHEHUE.

AMUHOKHCJI0TBI. 3oMepus 1 HoMeHKIaTypa. CBOMCTBA. AMUHOKHCIIOTHI Kak aM(OTEpHBIC
opranuyeckue coequHenus. [Ipumenenue.

JemoncTpanuu. Okpacka TKaHU AaHUIMHOBBIM KpacuteneM. Jloka3aTenbCTBO HaIHuHUs
(YHKIIMOHATBHBIX TPYIII B PACTBOPAX aMHUHOKHCIIOT.

Tema 10. beaxu (2 4)

beaxku — mnpupognele nomuMepsl. CoctaB u crpoeHue. dusnueckne M XUMHUUECKHE
cBoiictBa. llpeBpamieHue OenkoB B OpraHu3Me. YCIEXH B H3YUYEHUU U CHHTE3€ OEJIKOB.
Xumust U 310poBbe 4yenoBeka. JlekapctBa. IIpoOsieMbl, CBsI3aHHbIE C HPUMEHEHHEM
JI€KapCTBEHHBIX IIPEnaparos..
JemoncTpanuu. L[BeTHble peakimu Ha Oenku (OUypeToBasi M KCAHTONIPOTEMHOBAS PEaKIUH).
OO6pa31ibl IeKapCTBEHHBIX MTPENapaToB U BUTaMHHOB. OOpa3Iibl CPEJICTB TUTUEHBI K KOCMETHKHU.

Pasznen 5. BBICOKOMOJIEKYJISIPHBIE COEJUHEHUSA (3 1)

Tema 11. Cunternyeckue nmojumepsl (3 1)

[loHsATHE O BBICOKOMOJIEKYJSPHBIX coeAuHeHUsX. I[loaumepsl, mojydaeMmble B peakLUsIX
nonumepuzaiuu. Crpoenue monekyin. [lomudtunen. [onunponunen. @enongopmanvoecuonvie
CMObL.

Cunretnueckue  kaydyyku. CTpoeHHe, CBONCTBA, [OJYyYEHHUE M  IPUMEHEHHE.

CunTeTnueckue BOJIOKHA. Kampon. JlaBcaH.

JdemoncTpanuu. OOpa3upl IJacTMacC, CHHTETUYECKHMX KAydyKOB M CHHTETHYECKHUX



BOJIOKOH.

11kaace 34 4/rox (1 y/nen.)

TEOPETUYECKHUE OCHOBbI XUMHNHU

Tema 1. Baxueiinue XuMu4yecKue MOHATHS U 3aKOHBI (3 1)

Atom. Xumumueckuid  anmemeHT. M3orombl.  IIpocTele W CIIOXKHBIE — BeEIECTBA.

3aKOH COXpaHEHMs MAacChl BEUIECTB, 3aKOH COXPAaHEHUS W IPEBPALLEHUS SHEPIrUu IpuU
XUMUYECKHX pEaKIUAX, 3aKOH TIIOCTOSHCTBA COCTaBa. BemecrBa MOJNEKYISIPHOIO |
HEMOJIEKYJIAPHOIO CTPOCHHUS.

Tema 2. IMepuonnyeckuii 3aKOH " nepuoauvecKas cucremMa
XUMHYECKUX 3JIEMEHTOB . 1. MenneneeBa Ha OCHOBE
Y4YeHHsI O CTPOEHHH aTOMOB (4 4)

Amomnvie opbumanu, s-, p-, d- u f~onexkmpomnvi. OCOOEHHOCTH pa3MEIIEHUS SJEKTPOHOB 10
opOUTANIIM B aroMax MalblX H OoNpImmX TepuoAoB. CBA3b MEPUOJUYECKOTO 3aKOHA U
NEPHOANYECKON CHCTEMbl XMMHYECKUX JJIEMEHTOB C TEOPHEH CTpOSHHUS aTOMOB. Kopomkuil u
ONIUHHBLU 8APUAHMBL MADIUYLL XUMUYLECKUX dTlemenmo8. Tlonodicenue 8 nepuoouueckoll cucmeme
xumuweckux anemenmos J[. M. Menoereesa 6000poda, naHManoudo8, aKmMuHOUOO8 u
UCKYCCMBEHHO HOJYYEeHHbIX 27IEMEHMO8.

BaneHTHOCTE 1 BaJIEHTHBIE BO3MOKHOCTH aTOMOB.

Hdemouncrpamuun. [ICXD JIM, Tabmuiel «DJIEKTPOHHBIE 000JIOYKH ATOMOBY

Tema 3. Ctpoenue BewmecTBa (5 4)
Xumuyeckas cBsi3b. MonHas cBsi3b. Katuonsl u annonsl. KoBaneHTHas HEMOSPHAS CBS3b.

KoBanenTtHast  momsipHasi ~ CBs3b.  OJEKTPOOTPULATENBHOCTh.  CTENEeHb  OKUCIICHHUS.
Merannuueckass cBA3b. BogoponHas  cBsi3b.  IIpocTpaHCTBEHHOE CTPOEHHE  MOJIEKYJ

HEOPraHUYECKUX u OpraHUYECKHUX BEILIECTB.
Tunst KPUCTAJITMYECKUX peILIeToK U CBOIiCTBa BELIECTB.
[TpuunHBl MHOTOOOpA3Ms BEUIECTB: U30MEPHs], TOMOJIOTHS, aJUIOTPOIHS, U30TOMHS.

Lucnepchole cucmemul. Komnouaneie PacTBOPBIL. 3omu, reliu.

Jdemoncrpaumu. Mojenu  HMOHHBIX, AaTOMHBIX, MOJEKYISIPHBIX H  METAUIMYECKUX
KPUCTAIUTMYECKNX pemieTok. OOpasmpl MHIEBBIX, KOCMETUYECKUX, OWOJIOTHYECKHX U
MEAUIMHCKUX 30Jeil u reneid. Dddext Tunmans. Monaenun MoJeKya H30MEPOB, TOMOJIOTOB.

Tema 4. Xumn4yeckue peakuuu (6 1)

Knaccupukanmss XUMHYECKMX peakuMii B HEOPraHMYEeCKOW U OPraHUYeCKOW XUMHH.

CKOpOCTh peaklliu, €€ 3aBUCUMOCTb OT pasziIuuHbIX (pakTopoB. Karanmus m kaTanm3aTopsl.
Obpatumocth peaknuil. Xumuueckoe paBHoBecue. CMelleHHE paBHOBECHS IMOJ JEHCTBHEM
pasnuusbiX (akropoB. [Ipunnun Jle Hlatense. [Ipon3BoacTBO cepHOM KHUCIOTHI KOHTAKTHBIM
CIIOCOOOM.

OnexTponutnyeckass auccounanus. CunpHble W cialble 37eKTpoiauTbl. Cpeaa BOJIHBIX
pacTBOpOB: KUcCJIast, HEUTpasbHasi, meno4yHas. Bogopoausiii nokasarens (pH) pactsopa.
I'maponus OpPraHUYECKUX " HEOPraHUYECKUX BEILECTB

JdemoHcTpanuu. Pa3inyHple TUIBI XUMHYECKUX PEAKLMM, BHJICOONBITHI 110 OPraHUYECKON
XUMHUH, BUACOGUIBM «OCHOBBI MOJIEKYIISIPHO- KHHETUYECKOU TEOPUI».



JlabopaTopHble oOmbITBI. 3aBUCUMOCTb CKOPOCTH PEAKUUMM OT  KOHLEHTpaluH,
TEMIEPATypbl, HPUPOJBI pPEArupYIOLUIUX BEIIeCTB, Pa3jnokeHue IMepoKcHaa BOJIOpPOAa B
MIPUCYTCTBUM KaTanuzatopa. OnpenesneHue cpenbl pacTBopa C IOMOUIbIO YHHBEPCAIbHOI'O
HH/IMKATOpa.

HEOPI'AHUYECKASA XUMUA

Tema 5. Metamusl (7 4)

[lonoxxeHne  MeTa/UIOB B MEPUOAMYECKONM  CHCTEME  XUMHUYECKMX  JJIEMEHTOB
. . MenneneeBa. OOmmMe CBOMCTBA METAUIOB. DJIEKTPOXMMHYCCKUN PsJl  HaNPSHKEHUN
MeTayutoB. OO0mme crnocoObl moimydyeHuss MetauioB. CIutaBbl. DJIEKTPOJM3 PacTBOPOB U
pacmiaBoB. Ilonstne o koppo3um MeramoB. CrnocoObl  3alIUTBl  OT  KOPPO3UH.

O030p MeTayuIoB THaBHBIX MOATPYNI (A-TPYII) NMEPHOAMYECKOW CHUCTEMBI XMMHUYECKHX
JJIEMEHTOB.

O0630p MetamioB moOouHbIX noArpynn (b-rpymm) nepuoanyeckol CHUCTEMBI XMMHUYECKHX
3JIEMEHTOB (Menp, IIUHK, KeJes0). Okcuabpl M TUOPOKCUABI  METaJlJIOB.

JemoncTpanuu. O3HakoOMIIEHHE ¢ 00pa3liaMi METAJUIOB M UX COeIMHEHHIA, CTIIaBHI,
B3aMMO/IEHCTBHE METAJIIOB ¢ KUCIOPOAOM, KUCIOTaMH, BOJIOH; 10Ka3aTeIbCTBO aM(pOTEPHOCTH
AIFOMUHMS U €T0 THIPOKCHUIa, 00pa3Ibl MEAH, KeJle3a, XpoMa, UX COeAMHEHUI; B3aUMOeicTBHE
MEJIM U JKelle3a C KUCIOPOJOM; B3aUMOEHCTBUE MEH U JKeJle3a ¢ KUCIoTaMH (cepHas,
COJIsiHas1), TOJIy4E€HHE THUIPOKCUIA MEAH, XpOMa, OKCUIa MEJIU;
B3aMMO/JIEHCTBHE OKCHJIOB U THAPOKCHIOB METAJIJIOB C KUCJIOTaMH; JJ0Ka3aTelIbCTBO
amdoTteproctu coequnenuii xpoma (I11).

Pac4yerHble 3a5a4yu. PacueTsl 10 XMMUUYECKUM YPAaBHEHUSM, CBSI3aHHBIE C MacCOBOM J0JEH
BBIXO/Ia MPOJIYKTa PEAKIIUU OT TEOPETUUYECKH BO3MOMXKHOTO.

Tema 6. HemeTtasnisbl (8 u)

00630p cBoiicTB HeMeTaIOB. OKUCIUTETHPHO-BOCCTAHOBUTEIILHEBIC CBOWCTBA THITHYHBIX
HeMeTa/utoB. OKCHIBI HEMETAJUIOB U KHCIIOPOCOAEPIKaIie KUCIOTEL. Bogoponusie
COCJIMHEHHUS] HEMETAIJIOB. | eHeTHYecKas CBSI3b HEOPTaHUYECKUX U OPTaHMUECKUX BEIICCTB.
BeiToBast XuMHYeckast rpaMOTHOCTh

JemoncTpanuu. O6pasisl HEMETAIOB; MOJIENIN KPUCTAUIMUECKUX PEIIEeTOK, alIMasa,
rpadura, MoJyudeHHe aMMHUaKa U XJI0pOBOIOPO/Ia, PACTBOPEHHE UX B BOJIE, JOKA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB 3THX BCIICCTB. Coxkuranue Y1 1 CEPbI B KUCJIOPOJE,
OIpe/IeNICHNEe XMMUYECKUX CBOMCTB IPOIYKTOB CrOpaHHUsl, B3aMMOJICHCTBHE KOHII. CEpPHOM, KOHII.
U pa30aBJIeHHON a30THOW KUCIIOT € MeJbI0, BUICOPHIbM «XHUMHUSI BOKPYT HACY.

IIpakTukym. 1. Penenue skcriepuMeHTANBHBIX 33134 110 HEOPTaHUYECKOW XUMHU;
2. pelnieHne KCTIEPUMEHTAIBHBIX 3a/1a4 110 OPTraHUYECKON XUMUH,
3. moxydeHue, coOupaHue 1 pacro3HaBaHUe ra3os.






