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IHosicHUTEABLHAA 3AIINCKA

Cpok peanuzanuu mporpamMmsel — 2 roga

Pabouas mporpamma pazpaborana Ha ocHOBe: OCHOBHOI 00pa30BaTeIbHOM IPOrpaMMBbl
cpennero oduero oopazosanust MbOY Bepxuecnacckoit COLLL, mpumepHbIx pabounx
nporpamMm g 10-11 knmaccoB mo mpeametrHod nauHuu ydeOHukoB O.C.['aOpuensina
(Xumus. Paboune nporpammel. [Ipeamernas nunus yueonukoB O. C. I'abpuensna 10-
11 xmaccel: yuyeOHOe mocoOue mis oOimeoOpa3zoBarenbHbix opranuzauuii / O. C.
IMabpuensn — M.: Jlpoda, 2019)



1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA

B cootBerctBum ¢ yueOusiM miianoM MBOY Bepxunecnacckoit COLL Ha cTynieHr OCHOBHOTO 00111ero oOpa3zoBanus 69 ydeOHBIX YacOB HANpaBJICHBI IS
00s13aTeNTLHOTO U3YUEHUS MpeaMeTa « Xumus», B ToMm guciie: B 10 kimacce 34 4. B ron, u3 pacdera 1 4. B Henenmio; B 11 kimacce 34 4. B rof, u3 pacuera 1 4. B
HEJIEIIO.

Ilpeomemnvimu pesynomamamu U3y4eHUss XMMUHM Ha 6a30BOM YPOBHE Ha CTYIIEHU CPeAHETro (ITOJIHOr0) o01Iero oopa3oBaHusl SIBISIOTCS:

1) B moO3HaBaTENbHOM cdhepe:

— 3HaHue (IOHUMAaHWE) U3YUYEHHBIX NOHSITUH, 3aKOHOB U TEOPHI;

— YMeHue ONHUCHIBATh JIEMOHCTPAI[MOHHBIE U CAMOCTOSITEJIbHO IMPOBEIEHHBIE AKCIIEPUMEHTHI, UCIOJb3Yysl JJs 3TOTO0 €CTECTBEHHBIN
(pycckuii, poiHOM) SI3BIK U A3bIK XUMUU;

— YMeHue KJIacCUPUIUPOBATh XUMHUYECKUE DJIIEMEHTHI, IIPOCThIE U CJIOKHBIE BEIIECTBA, B TOM YHCJIE€ U OPraHUYECKHUE COECIUHEHUS,
XAMHWYECKHE PEaKIINH M0 pa3HbIM OCHOBAHHSIM;

— YMeHue XapaKTepu30BaTh N3yUYEHHbIE KJIACChl HEOPTaHMYECKHUX U OPraHUYECKUX COECIMHEHUH, XUMUYECKUE PEeaKIIny;

— 20MOBHOCMb MPOBOAUTH XUMUUECKUN SKCIEPUMEHT, HAOJII0/1aTh 3a €ro MPOTEKaHHUEM, (PUKCUPOBATh PE3yIbTaThl CAMOCTOSITEIILHOTO
U J€MOHCTPUPYEMOT'0 SKCIEPUMEHTA U JIeJIaTh BHIBOBIL;

— ymenue GOPMYIMPOBATh XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3HMPOBATH CBOMCTBA HEU3YYEHHBIX BEIIECTB MO AaHAJOTUU CO
CBOMCTBaMHU U3YUYECHHBIX;

— HOUCK UCTOYHUKOB XUMHYECKOW HMHQOpMAIUH, MOJydeHHE HEOOXOAuMOil MHpOpMalluU, €€ aHaJIUu3, U3TOTOBJIEHHUE XUMHYECKOTO
UH(OPMAIIMOHHOTO MPOIYKTa U €r0 MPe3eHTaLIM;

— enadenue o0sI3aTEIbHBIMU CIIPABOYHBIMU MaTepuaiaMmu: [lepuoandeckoii cucteMoil xumudeckux siemeHtoB J[. V. Menpeneesa,
TaOJIMIICH PACTBOPUMOCTH, SJICKTPOXUMHUUYCCKUM PSIIOM HAIPSHKECHUH METAJUIOB, PSAIOM 3JICKTPOOTPHUIIATSIIBHOCTH — JIUISI XapaKTEPUCTUKH
CTPOCHHSI, COCTaBa M CBOWCTB aTOMOB 3JIEMEHTOB XHMHYECKUX 3JIeMeHTOB |-V mepuomnoB u oOpa3oBaHHBIX UMM IPOCTHIX U CIIOKHBIX
BEIICCTB;

— ycmanoeienue 3aBUCUMOCTH CBOMCTB M MPUMEHEHHUSI BAYKHEHIITUX OPraHUYECKUX COCAMHEHUN OT UX XMMUYECKOTO CTPOCHUSI, B TOM
Yuciie ¥ 00YCIIOBJICHHBIX XapaKTEPOM 3TOr0 CTPOCHHUS (IIPEIe/IbHBIM HITH HEMPEACIbHBIM) U HATMYHEM (QYHKIIMOHAIBHBIX TPYIIIT;

—  MoOenuposanue MOJIEKYJT BAYKHEHIITUX HEOPraHUISCCKUX U OPraHUYCCKUX BEIECTB;

— NOHUMAaHUe XMMHYECKON KapTUHBI MUpPa KaK HEOTHEMJIEMOM YaCTH 11eJIOCTHON HAyYHON KapTHHBI MHPa;

2) B IICHHOCTHO-OPUEHTAIIMOHHOMN c(hepe — aHan3 U OICHKa MOCIICICTBUH ISl OKPYIKAIOIIEH Cpeibl OBITOBOM W MPOU3BOJICTBEHHON
JIeSITeIbHOCTH YEJIOBEKA, CBSI3aHHOU C TPOU3BOJICTBOM U MEPepabOTKON BaXKHEHIITNX XUMHUYECKHUX ITPOTYKTOB;

3) B TpyHoOBO# cepe — nposederue XUMHUYECKOTO DKCICPUMEHTA, pazeéumue HABBIKOB y4E€OHOM, MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOM JICATEILHOCTH IPH BBIMIOJTHCHUH HHAWBUIYaTbHOTO MTPOSKTAa 110 XUMHUH;

4) B cdepe 310pOBOro 00pasza KHU3HU — cob00eHue TTPaBrUIT 0€30MacHOr0 OOpaIlleHUs C BEIIECTBAMU, MaTepUAIaMi U XUMUYCCKUMHU
MporeccaMy; OKa3aHUEe IEePBOU IMOMOIIM IMPU OTPABJICHHSIX, O0XKOraxX W JPYTHX TpaBMaXx, CBSI3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM
000pyJIOBaHHUEM.

JleATenbHOCTh Y4YuTessl B OOYYCHUM XUMHHM B cpefHel (ITOJHOM) IIKOJIe JTOJDKHA OBITh HAIpaBlieHA Ha JIOCTHXKCHHE OOYYarOIIMMHUCS
CIICAYIONIHX JIUYHOCHHBIX Pe3YNbMAMm 8.



— B IICHHOCTHO-OPHUEHTAllUOHHOH cpepe — ocoznanue pocCUHCKON rpak1aHCKOI NIEHTUYHOCTH, IATPUOTHU3MA, YyBCTBA T'OPJOCTH 32
POCCHUMCKYIO XMMHUYECKYIO HAYKY;

— B TpYyHoBOil cepe — comosnocmb K OCO3HAHHOMY BbIOOpDY JajibHEHIIEH 0O0pa3oBaTEIbLHOM TPaeKTOPUU WIN TPYHOBO
NeSITEJIbHOCTH;
— B TO3HABAaTEJIbHON (KOTHUTHUBHOW, HWHTEIUIEKTYaJIbHOW) cdepe — ymeHue YNPaBISTh CBOCH MO3HABATEIBHON NESTEIbHOCTHIO,

20MOBHOCMb U CNOCOOHOCMb K 00Pa30BaHUIO, B TOM YHCJIE CAaMOOOPa30BaHUIO, HA MPOTSHKCHUH BCEH KM3HU; CO3HATEILHOE OTHOIICHUE K
HETIPEPBIBHOMY O0pPa30BaHUIO KaK yCIIOBUIO YCICITHON MPOGECCHOHAIIBHON M OOIIECTBEHHON AeATEIIbHOCTH;

— B cdepe cOepekeHHsT 300POBb — HpUHAMUE U peanuzayusi NEHHOCTEH 3I0pOBOr0 M 0€30IMacHOTro o0pas3a >KWU3HH, Henpusmue
BPEIHBIX MPUBBIUEK (KYpEHUsI, YITOTPEOJICHUS aAJIKOTOJIsl, HAPKOTHUKOB) Ha OCHOBE 3HAHUM O CBOMCTBaX HAPKOJOTHUYECKUX U HAPKOTHUECKUX
BEIIECTB.

Memanpedmemuvie peyibmamol 0C60eHUs 8LINYCKHUKAMU cpedHell (HOTHOI) WKOLbL KYPCA XUMUU.

—  UCnoavb3oeaHue YMEHWUW W HABBIKOB Pa3IUYHBIX BHIOB ITI03HABATEIILHON JICATEIIHPHOCTH, NPUMEHCHHWE OCHOBHBIX METOJIOB
Mo3HaHUS  (CHCTEeMHO-WH(POPMAIIMOHHBIA  aHaIW3, HAOMIOJACHUE, U3MEpPSHUE, IMPOBEJICHUE OSKCIICPUMEHTa, MOJCSIIMPOBaHNE,
HCCIICOBATEIIBCKAS JICATSIIFHOCTD) JUTSI U3YUCHUS Pa3IMIHBIX CTOPOH OKPYKAFOIIEH ICHCTBUTEIILHOCTH;

— 8ladeHue OCHOBHBIMH HWHTCIUICKTYAILHBIMH OICpanusiMu: (OPMYJIMPOBKA THIIOTE3bl, aHAIIM3 HM CHHTE3, CpaBHCHUE H
cucreMmarulsanus, O606HI€HI/Ie N KOHKpCTU3anusA, BBIABICHUC IIPUYIKWHHO- CJICACTBCHHBIX CBS3€H U IIOUCK aHaJIo0I' OB,

— no3nanue 0OBbEKTOB OKPYKAIOIIErO0 MUPa OT OOMIETO Yepe3 OCOOEHHOE K EAUHUYHOMY;

— YMeHue TEHEPHUPOBATH UACH U ONIPEACIIATh CPEACTBA, HEOOXOIMMBIC JUUTSI X PEaTM3allnu;

— YMeHue ONPENeIISTh 1IeJIU U 331a491 ASSITSIIbHOCTH, BEBIOUPATh CPEACTBA peaTU3aIviy ]I U IPUMEHSITh UX Ha ITPAKTHKE;

— ucnonv3osanue Pa3INYHBIX UCTOYHUKOB IS MOJYUYEHHUS XUMHUYECKOW HH(pOpMalU{, MOHUMaHHUE 3aBUCHUMOCTHU COAEpPKAHUS U
(opmbl ipeacTaBiienust UHGOPMAIIUK OT 1IeJIe KOMMYHHUKAIIMK U aJipecara;

— YMeHue TPOLYKTHUBHO OOIIATHbCS M B3aUMOJCHCTBOBATh B MPOLIECCE COBMECTHOW AESITEIbHOCTH, YUYUTHIBATh IMO3ULHUU APYTUX
YYaCTHUKOB AEATEILHOCTH, 3 (EKTUBHO pa3peniath KOHMOIUKTHI;

— 20MOBHOCMb W CIIOCOOHOCTH K CaMOCTOSITEJIbHOM HMH(POPMAIMOHHO-TIO3HABATEIILHON JI€ATEJIbHOCTH, BKJIIOYAsi yMEHHE
OPHUEHTHPOBATHCS B Pa3IUYHBIX UCTOYHHKAX MH(GOPMAIINU, KPUTHYECKU OIEHUBATh U MHTEPIPETUPOBATH HH(POPMAIIUIO, TTIOIyYaeMyIO U3
pa3IMYHBIX UCTOYHUKOB;

— JYMeHue WCIIOIB30BaTh CpeAcTBa HHOOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TexHoyioru (mamee — WKT) B penrenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIlMOHHBIX 3aJ1ad C COOJI0JICHHUEM TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pecypcocOepekeHts, NPaBOBBIX U TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOMN 0€30MacHOCTH;

— e/1adeHnue SI3bIKOBBIMU CPEACTBAMU, B TOM YHCJIE U SI3BIKOM XUMHUHU — YMEHUE SICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3pEHUS,
HCIIOJIb30BAaTh aJIeKBAaTHBIE SA3bIKOBBIE CPEJICTBA, B TOM YHCIIE W CUMBOJIbHBIE (XUMHUYECKHE 3HAKU, (P OPMYIIbI U YPABHEHHUS).

IIpumepnsvie kpumepuu u HOpMbl OYEHUBAHUA PAOOM NO XUMUU!

OlleHKa YCTHBIX OTBETOB:

OTBET OLIEHUBAETCSI OTMETKOM «5» B TOM cllydae, €Clid yJallluiicsl MOKa3bIBAE€T BEPHOE MOHUMAHUE XUMUYECKOW CYITHOCTH PacCMaTpUBAEMBbIX SIBICHUHN U
3aKOHOMEPHOCTEN, 3aKOHOB M TEOPUI, 1a€T TOUHOE OMpPEAENIEHNE U NCTOJIKOBAHNE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPHIL, a TAK)KE MPaBUIIBLHOE ONpEIEICHUE
XUMHYECKUX BEIWYNH, UX €AUHUI] U CIOCOOOB M3MEpPEHUs; MPABHILHO BBITIOTHSIET YEPTEXKH, CXEMbl M T'paUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,




CONIPOBOXKIAECT PacCcKa3 HOBBIMHU MPUMEpPAMH, YMEET MPUMEHUTh 3HAHUS B HOBOW CUTYallMU MPU BHITIOJHEHUHM MPAKTUYECKUX 33JIaHUN; MOXKET YCTAaHOBUTh
CBSI3b MEX/y U3y4aeMbIM U paHee U3yYEHHBIM MaTEPHUAJIOM 0 KYPCYy XMMHUH, a TaK K€ C MaTEPUAIIOM, YCBOCHHBIM 10 U3YUYECHUIO APYTHUX MPEAMETOB.

OTBeT OIIEHUBAETCS OTMETKOH «4», €Clii OTBET y4YCHHKA YIOBIETBOPSET OCHOBHBIM TPEOOBAHUSM K OTBETy Ha «5», HO HaH 0€3 HMCIOJIb30BaHUS
COOCTBEHHOTO TUJIaHA, HOBBIX MPUMEPOB, 0€3 NMPUMEHEHHS 3HAHWUN B HOBOW CHUTyalWu, O€3 HCIIOJb30BAHMS CBS3EH C paHee W3YUYEeHHBIM MATEpH alioM,
YCBOCHHBIM TIPU HM3yYCHUH JPYTHX IPEAMETOB; €CIIM y4alluics AOMYCTHUI OJHY OIMMOKY WiIH He Oojiee ABYX HEIOYETOB W MOXKET WX HCIPABUTH
CaMOCTOSITEJILHO WUJTU C HEOOIBIION MTOMOIIBIO YIUTES.

OTBET OIIEHUBAETCSI OTMETKOM «3», €CIIHM yJallluics TPaBUILHO TOHUMAET XUMUYECKYIO CYIIIHOCTh PacCCMaTPUBAEMBIX SIBIICHUN M 3aKOHOMEPHOCTEH, HO B
OTBETE UMEIOTCS OT/IeTbHBIE MPOOEIbl B YCBOCHUH BOIIPOCOM Kypca XMMUH, HE MPEMSITCTBYIONINE TalbHEUIIIEMY YCBOCHUIO MPOTPAMMHOI0 MaTepHalia; yMmeeT
MIPUMEHATH TOJIYYCHHBIC 3HAHHS MPU PEUIEHUU MPOCTHIX 3a7a4 C MCIOJb30BaHUEM TOTOBBIX (POPMYI, HO 3aTPyIHSAETCS TPHU PEIICHUU 3a7ad, TpeOyrommx
npeoOpazoBaHusi HEKOTOPBIX (PopMyIT; TOTyCTUI He OoJiee 0JHOM TpyOoii OIIMOKHU U IBYX HEJAOUYETOB, HE O0JIee 0/THOM rpy0oil 1 0/1HOM He TpyOoH omuoKu, He
0oJsiee IByX-TpexX HE rpyObIX OMMOOK, OJHOW HE rpyOoi OMIMOKU U TPEX HEJOUYETOB, JOMYCTUI YEThIPE WK NSATh HEIOUYETOB.

OTBET OLICHUBAETCSI OTMETKOM «2», €CITU yUYalluicsl He OBJIa/IeNl OCHOBHBIMH 3HAHUSIMU U YMEHUHU B COOTBETCTBUU C TPEOOBAHUSIMH MPOTPAMMBI U
JOTYCTHUI OO0JIBIIIE OMTUOOK M HETOYETOB, YeM HEOOXOAUMO ISl OLIEHKH «3% .

Or11eHKa MUCBMEHHBIX PadoT:

OTBET OIICHUBAETCSI OTMETKOMN «5», eciu paboTa BBITMIOJHEHA TOJHOCTHIO 0€3 OIMMO0K U HEJ0YETOB.

OTBET OIIEHUBAETCSI OTMETKOH «4», eciu paboTa BBITIOJIHEHA MOJTHOCTHIO, HO TPY HAJIMYWHU B HEW HEe 0oJiee 0THOM Tpy0oii omMOKHM ¥ OJTHOTO HEJ0YETa ; He
0oJiee Tpex HEeJ0YETOB.

OTBET OLICHUBAETCSI OTMETKOM «3», €CIM YUYEHUK BBITIOJIHUI MPABUIIBHO HE MeHee 2/3 Bceil paboThl I JOMMYCTHIT HE 00JIee OTHOM rpyOoi OMTMOKY U IBYX
HEJI0YETOB, HE OoJiee 0THOM Tpy0oi 1 0THOM HerpyOoi omMoOKH, He 60siee TpeX HETPyOBIX OITMOOK, OJTHOW HETpyOOU OMMOKH U TPEX HEJIOUETOB, IIPH
HAJIMYUU YETHIPEX-TISITH HEAOYETOB.

OTBeT OLIeHUBAETCSI OTMETKOU «2», €CIIM YUCIIO0 OIIMOOK U HEI0UETOB MPEBBICHIIO HOPMY OLIEHKH «3» WUJTU BBIMOJIHEHO PAaBUILHO MeHee 2/3 Bceil paboThl.
OrneHka KOMOMHUPOBAHHBIX KOHTPOJbHBIX PAOOT:

[Hlkana nepeBoaa B NATHOAIILHYIO CUCTEMY OLICHKH

OTBET OlICHUBAETCSI OTMETKOH «5» - BoInosiHeHHE 90-100% paboThI;

OTBET OLICHUBACTCSI OTMETKOM «4» - BoInosiHeHHE 70-89 % paboThI;

OTBeT OlLleHUBAaETCI OTMETKOM «3» - BeItoanenne 50-69%;

OTBET OLIEHUBAETCS OTMETKOHU «2» - BeImonHeHne meHee 50%.

Kputepuu orieHMBaHMs TECTOBBIX KOHTPOJIBHBIX Pa0OT:

[[Tkana nepeBoa B MATHOAITEHYIO CUCTEMY OLIEHKH

OTBeT o1leHUBaeTCsl OTMETKOU «5» - BeimonHenue 90-100% paboTsi;

OTBeT o1ieHUBaeTCcsi OTMETKOM «4» - BbinonHenue 70-89 % paboTsr;

OTBeT OlIeHUBAETCS OTMETKOM «3» - BeimonHenue 50-69%;

OTBET OILIEHUBAETCS OTMETKOHU «2» - BeImonHeHne meHee 50%.

Kputepuu orieHHBaHMs SKCIIEPUMEHTAILHBIX YMEHUH (J1aOOpaTOpHBIC U MPAKTUYECKUE 3aaHMs):

OTBeT OLIEHUBAETCSI OTMETKOU «5», eclii paboTa BBITIOJHEHA MOJTHOCTHIO U MPABUIIBHO, C/IeTaHbl IPABUIIbHBIE HAOIIOICHUS U BBIBOIBL;

AKCIEPUMEHT OCYIIECTBIIEH 1O TJIaHY C YY€TOM TEeXHUKH O€30TacCHOCTH U MpaBWII paboTHI ¢ BElleCTBAaMH U 000PYIOBaHUEM;

MPOSIBIIEHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHUS, TIOACPKUBAIOTCS YUCTOTa pabovero MecTa U MopsIoK (Ha CToJie, 3KOHOMHO HCIIONB3YIOTCS PEaKTHUBBI)




OTBeT O CHUBACTCA OTMETKOM <<4)), €Clin pa60Ta BBIIIOJIHCHA IMPAaBUJIBHO, CACJIAHbI ITPABHUJIBHLIC HaGJHOIIeHI/ISI " BBIBO/JIbI, HO ITPU 3TOM SKCIICPUMCHT
MPOBE/ICH HE MOJHOCTHIO MM JIOMYIIEHBI HECYIIECTBEHHBIE OINOKH B paboTe ¢ BelecTBaMu 1 000pyJ0BaHUEM.

OTBeT O CHUBACTCA OTMETKOH «3 », €CJIN pa60Ta BBIIIOJIHCHA IMPAaBUJIBHO HC MCHEC YCM HAIIOJIOBUHY MJIKM AONYHICHA CYIICCTBCHHAA OI_HI/I6Ka B X0A€
HKCTIEPUMEHTA B 0OBSICHEHNH, B 0(hopMIIeHNHU pabOThI, B COOIIOICHUH MTPABUII TEXHUKN OE30MIACHOCTH Ha paboTe ¢ BEIIECTBAMU M 000PYIOBAaHH €M, KOTOpast
UCIPABJIAETCS 110 TPEOOBAHUIO YUUTENS

OTBeT OIEHUBAETCSI OTMETKOM «2», €CIIH JIOIYIIEHBI 00Jiee ABYX CYIIECTBEHHBIX OIMOOK B X0/1€: IKCIIEPUMEHTA, B 00BSICHEHNH, B O(POPMIICHHH Pa0OTHI, B
COOJIFOJICHUY TIPABUJI TEXHUKU 0E€30IIaCHOCTHU PHU paboTe ¢ BEMIECTBAMH U 000PYI0BaHNEM, KOTOPHIE YUAIIUICS HE MOXKET UCIPABUTH JIaKe 10 TPEOOBAHUIO
YUUTETIS.

Or11eHKa TPOEKTHBIX padoT:

OTBeT OlIeHUBAETCsl OTMETKON «5», €Cliu 1eNb YETKO cPopMynupoBaHa U yoeauTeabHo o0ocHOBaHa. [IpeacTaBieH pa3BepHyThIH IUIaH JOCTUKEHUS LIEIH
npoekTta. Tema npoexTa pacKkpbiTa MOJHOCTHIO U MCUEPIIBIBAIOLIIE.

PaboTa comepxuT 10CTaTOUYHO MOJHYIO HHMOPMAIUIO U3 PA3TUYHBIX UICTOUYHUKOB. [IpencTaBinen aHaIn3 CUTYyalluii, CKJIaIbIBAaBIIUXCS B X0/1€ PaOOTHI,
CACJIaHbI HCO6XO}1I/IMI)IG BbIBOJIbI, HAMCYCHBI IICPCIICKTHBLI pa6OTI)I. Pabora oTinuaercs TBOPYECCKUM IIOJAXOO0M, COOCTBEHHBIM OpUTruHaJIbHBIM OTHO IICHUEM
aBTOpPa K UJCC MMPOCKTA. Pabota oTinyaercst YeTKUM U I'paMOTHBIM O(bOpMJ'IeHI/IeM B TOYHOM COOTBETCTBUHU C YCTAHOBJICHHBIMU IIpaBUJIIaMU. BBICTYHJ'IGHI/IG
COOTBETCTBYIOT TpeOOBaHUSAM MPOBEJACHHUSI PE3EHTAI[MH, OHO HE BBIIJIO 32 PAMKH PErJIaMeHTa, aBTOp BIIAAEET KyJIbTypoil OOIIeHUs ¢ ayJUTOp Hell,
Mpe3eHTAallMs XOPOILIO MOATOTOBIIEHA, aBTOPY YAAJIOCh 3aMHTEPECOBATH ayAUTOPHIO. [IpoyKT MOTHOCTHIO COOTBETCTBYET TPEOOBAHUSAM KadecTBa (ICTETUYEH,
y100€H B UCTIOJIb30BAaHUH, COOTBETCTBYET 3asBJICHHBIM LIETISIM).

OTBET OILICHWBAETCS OTMETKOU «4», eciu 1enb chopMyaupoBaHa, HO He 00OCHOBaHa. [IpencTaBieH KpaTKWil TJIaH AOCTHIKEHHUS ILIETH MpoekTa. Tema
MIPOEKTa PacKpbITa HE MOJHOCTHIO. PaboTa coepKUT He3HAYUTENBbHBIN 00beM MoAX0As1IeH HH(OPMalUK U3 OTPAHUYEHHOTO YUCIIa OJTHOTUITHBIX U CTOYHHUKOB.
[IpencraBien pa3BepHYTHI 0030p pabOTHl MO JOCTHMIKEHHIO IieNield, 3asiBICHHBIX B IMpoekTe. PaboTa camocTosiTenbHasi, NTEMOHCTPUPYIOIIAs CEPhE3HYIO
3aMHTEPECOBAHHOCTh aBTOpA, MPEINPUHATA MOMBITKA MPEICTaBUTh JUYHBIM B3IJISAJ HAa TEeMYy MPOEKTa, MPUMEHEHbI AJIEMEHTHI TBOpuecTBa. [IpenmpuHsTHI
MOMNBITKU 0OPMUTH PabOTY B COOTBETCTBUU C YCTAaHOBJICHHBIMH IpaBUJIAMH, NMPUAATH € COOTBETCTBYIOUIYIO CTPYKTYpPY. BBICTYIUIeHHE COOTBETCTBYIOT
TpeOOBaHUAM MIPOBECHUS MPE3EHTALIMU, OHO HE BBIIILJIO 32 paMKHU perjaMeHTa, HO aBTOp He BiaJleeT KyJIbTypoil 00IIeHu s ¢ ayAuTopHei (yMeHue oTBeyaTh Ha
BOIPOCHI, JOKa3bIBaTh TOUKY 3peHHs). [IpoyKT HE MOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSIM KauecTBa

OTBeT olleHUBaeTCsI OTMETKOHN «3», ecnu 1enb copMynrpoBaHa HEUYETKO OO0 He chopmynupoBaHa. [IpeacTaBieHHbIN MIaH HE BEAET K JOCTUKCHHIO
uenu npoekta. Tema mpoekTa packpsita (parmeHTapHo. bombiias yacth mpeacTaBieHHOW WHGOPMAIMU HE OTHOCUTCS K Teme paboThl. AHAlU3 3aMEHEH
KpaTKUM OIMCaHUEM XOJa U MOpsiKa paboThl. ABTOp MPOSBIII HE3HAUUTENbHBIN HHTEPEC K TEME MPOEKTa, HO HE MPOJEMOHCTPUPOBAN CAMOCTO ATEJILHOCTHU B
paboTe, HE MCMHOIB30BAT BO3MOXKHOCTH TBOPYECKOTO MOAX0]a. B mucbMeHHO# 4yacTu paboThl OTCYTCTBYIOT YCTaHOBIIEHHBIEC MPABUIAMH MOPSAOK U YeTKas
CTPYKTypa, JOMYILIEHbl OMMOKKM B O(opMieHHU. BBICTymieHHE HEe COOTBETCTBYET TpeOOBaHMSAM INpPOBENEHHs Mpe3eHTaluuu. [IpoeKkTHBIH NpOoAyKT He
COOTBETCTBYET TpeOOBaHUSM KauecTBa (3CTETHKA, YA0OCTBO MCIIOJIb30BAHUS, COOTBETCTBUE 3asBJICHHBIM LIEJISIM).

OTBeT OIIeHUBAETCSI OTMETKOM «2), €CJIM MPOEKT HE BBIMOJIHEH COBCEM.

O1eHKa YMEHUH peliaTh pacueTHbIE 3a/1a4H:

OTBeT OIIeHHUBAECTCSI OTMETKOM «5», €CIM B JJIOTMYECKOM PACCY)KJICHUH U PELICHUHU HET OMIMOOK, 3ajjaya pellieHa paloHaIbHBIM CIIOCO00M;

OTBeT OLIEHMBAETCS] OTMETKOU «4», €cia B JIOTUYECKOM PAaCCYKICHUU U PELICHHs HET CYLIECTBEHHBIX OIMIMOOK, HO 3a/a4a pellieHa HepaluoHaTbHBIM
CrocoOOM, HJIM JIOMYILIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHNOOK.

OTBeT OLIEHMBAETCS OTMETKOH «3», €Clu B JIOTUYECKOM pACCYXJEHUH HET CYLIECTBEHHBIX OIIMOOK, HO JOMYyIeHa CYIIeCTBEHHass OIIMOKa B
MaTeMaTHYECKUX pacyeTax.




OTBeT OLIeHUBAETCsI OTMETKOMN «2», €CIIM UMEETCSI CYILIECTBEHHbIE OIIMOKU B JIOTUYECKOM PACCYKJIEHUHU U B PEIICHUU.

OneHka yMEHUN pelaTh 3KCIEPUMEHTANIbHBIE 3a/1a4H !

[Tpu ouleHKEe ATOTO YMEHUS CIIEAYET YUUTHIBATH HAOIIOICHHUS YUUTEIS U MPEIbIBIIEMbIEC YJaIIUMCsl pE3YIbTAaThl BHITIOJHEHUS OIBITOB.

OTBeT OIIEHMBAETCSI OTMETKOM «5», €CIH IUIaH PEUICHUs 3a7a4ll COCTABIICH MPAaBUIIBHO, OCYIECTBICH MOJ00p XUMHUYECKUX PEAKTUBOB M 000pyI0BaHHUA,
JIAHO TOJIHOE€ OOBSCHEHUE U CJICJIaHbl BBIBOIBI.

OTBeT OLIEHWBAETCS OTMETKON «4», €Clu IUNIaH PEIICHHUs COCTAaBJICH MPAaBHIBHO, OCYIIECTBIEH MOJ0OP XHMHUYECKHX PEAKTHBOB M O0OPYHIOBaHMUS,
JIOTIYILIEHO He 0oJiee ABYX HECYLIECTBEHHBIX OLIMOOK (B 0OBSCHEHUU U BBIBOJIAX).

OTBeT OLEHWBACTCS OTMETKON «3», €CIIM IUIaH pemIeHHs] COCTaBJICH IPAaBWIBHO, OCYIIECTBIIEH MOJ0ODP XHMHUYECKHX PEAKTUBOB M 00OPYIOBaHHSA,
JOTIyIIEHA CYIIECTBEHHAs OIMMUOKa B O0BSICHEHUH U BBIBOJAX.

OTBeT OLIEHUBAETCSI OTMETKOM «2», €ciu JOMyIleHbl ABe U Oosiee OmMOKU (B IJIaHE PEIIeHHUs, B M0100pe XUMUYECKUX, PEAKTUBOB U 000pYyJIOBaHuUs, B
0OBSICHEHUH U BBIBOJIAX).

2.COAEP)XAHUE YYEBHOTI'O NIPEJIMETA
68 uaco
10 xkaace — 34 yaca
11 kaace — 34 yaca
Mecto ydeOHOTO TpeaMeTa « XUMUsD»:
denepanbHBIl TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT NPEAYyCMaTPUBACT U3YyUCHHE Kypca XHUMHUH B CpeAHEU (ITOJTHOM)
IKOJIE KaK COCTaBHOW YacCTH MpeaMeTHOM obacTu «EcTecTBeHHOHAYyUYHBIE TTPEIMETHD.
Pabouas mporpamma 1Mo XUMHH JUISI CpeaHEro (ImojHoro) obimero oOpa3oBaHus Ha 0a30BOM YPOBHE COCTaBJIEHA W3 pacyeTa 4acoB,
yKa3zaHHbIX B bazucHoMm yueOHOM miiaHe 00pa3oBaTeIbHBIX YUpPEXKIeHUH 00111ero oopa3oBaHusi: 1o 1 yacy B HeJero.
B cootBercTtBUN ¢ DepepalbHBIM TOCYAAPCTBEHHBIM 00pA30BaTENbHBIM CTAHIAPTOM CpEAHEero oOImiero oOpa3oBaHMs IVIABHBIMH LEJISAMH IIKOJIbHOTO
XUMHYECKOTO 00pa30BaHUs SIBISIFOTCS:
- HOHMMAaHHE 3HAYMMOCTH XMMHUYECKUX 3HAHUU NI KaKJOTO YiIeHa COLIMyMa; YMEHHE OLIEHUBATh pa3inyHble (PAKTHI U SBJICHUS, CBA3aHHBIE C XUMUYECKUMU
0o0BEKTaMU M TPOIECCAMH, Ha OCHOBE OOBEKTHUBHBIX KPUTEPHEB U OMPENENEHHON CHUCTEMBI IIEHHOCTEH, (OpMYIHpOBaTH U OOOCHOBBIBATH COOCTBEHHOE
MHEHUE;
- MOHUMAaHHE POJH XMUMHH B COBPEMEHHOW E€CTECTBEHHO-HAY4YHOW KapTHHE MHUpPa M HCIOJb30BAaHUE XMUMHYECKUX 3HAHHU Ui OOBSCHEHHS OOBEKTOB U
MIPOLIECCOB OKPYXAIOWIEH 1eHCTBUTEIHHOCTH — IPUPOIHOM, COIMANBHOM, KyIbTYPHOMN, TEXHUUECKOH Cpebl;
- hopMUpOBaHKE Y CTAPIIEKIACCHUKOB MPH U3YYEHUU XUMHUHU OMBITA TO3HAHUS U CAMOTIO3HAHMSI C TIOMOIIBIO KITFOUEBBIX KOMIIETEHIUH (KITFOUEBBIX HaBBIKOB),
KOTOpblE HMMEIOT YHHUBEpPCAIbHOE 3HA4YEHHE [UISl Pa3NUYHBIX BHJIOB JAEATEIBHOCTH, - TIOHMCKA, aHanmu3a W 00paboTku HMH(OPMAIMU, H3TOTOBJICHUS
WH(OPMALIMOHHOTO MPOJAYKTA U €r0 MPE3eHTALNH, IPUHATUS PEIICHI, KOMMYHUKAaTUBHBIX HABBIKOB, 0€30MaCHOTO 00pallleHUs ¢ BEIIECTBAMH U MaTepHallaMu
B [MOBCETHEBHOM JKU3HH U MPO(HECCHOHATBEHON NeSTEIbHOCTH.

Copep:xanne TeM yueOHOTO Kypca:
10 knacc
Teopusi cmpoenusi opeaHu4ecKux coeouHeHul
IlpenmMer opraHWM4Yeckor XWMMHH. MECTO W 3HAaY€HUE OPraHUYECKOW XWUMHUM B CHUCTEME €CTECTBEHHBIX HayK. BajleHTHOCTb. XHUMHUYECKOE




crpoeHre. OCHOBHBIE IIOJIOKEHUSI TEOPUU CTPOEHUS OPraHMYECKUX COEAMHEHUH. YIIEPOAHBIM CKEJIeT OpraHudeckod Mojekynbl. KpaTHocTb
XAUMHUYECKOHU CBA3U. MI30Mepus 1 u30MepHI.

Yenesooopoowr u ux npupoomvie ucmoyrHuxu

Aunxanbl. [IpuponHsiii ra3, ero cocraB M NPUMEHEHHE KAaK HMCTOYHHKA SHEPIHU M XMMHUYECKOTO ChIpbsi. [OMOIOTrHYEeCcKHil psia MpeaeabHBIX
yriaeBoopoaoB. MzoMepusi 1 HOMEHKJIaTypa ajikaHOB. MeTaH M ATaH KakK MpeicTaBUTeIn ajkaHoOB. CBOWCTBa (rOpeHUE, PEaKIIuU 3aMEIICHUs,
nuponus, xaeruapuponBanue). Ilpumenenue. KpexkuHr u wu3zomepusanus ajikaHoB. AJIKWJIbHBIE pagukanbl. MexaHU3M CBOOOJHOPAIUKAIBHOIO
raJIOrTeHUPOBAHNS aJTIKAaHOB.

AJkeHbpl. DTWJIEH KaK MpeACTaBUTENb aJIkeHOB. [lonyuyeHue »TuiieHa B HOPOMBILIIEHHOCTH (AErMApPUPOBAHME 3TaHa) U B Jlaboparopuu
(neruapararust aTanosa). CBoicTBa (ropeHre, OpoMUpOBaHUE, THApPATAIMS, TTOJIMMEpPU3alus, oKucieHue pactBopom KMnO4) u npumeHeHne

stusieHa. [lomuatunen. Ilponunen. CrepeoperyinspHocTh nosuMmepa. OCHOBHBIE MOHSITUS XUMHU BBICOKOMOJIEKYJISIPHBIX coeluHeHul. Peakuuun
MOJIMMEPU3ALIMH.

J/Iluensl. ByragueH W u30IpeH Kak MNpeICTaBUTENM IUEHOB. Peakuny NpHCOEIMHEHMSI C yYacTUEM COIPSDKEHHBIX JUEeHOB (OpomMupoBaHME,
MOJIMMEpU3aLIsl, THAPOraJIor€eHUPOBaHKe, THApUpoBaHue). HaTypanbHbIN U CHHTETHYECKUN KayduyKu. Pe3uHa.

AJKuHBI. ALIETUJICH KaK NPeACTaBUTENb aJIKMHOB. [loydyeHue aneruiieHa KapOUuaHBIM U METaHOBBIM crioco0amu. [lonydyenue kapOuja KaiabLusl.
CBolicTBa (ropeHue, 6poMupoBaHUe, TUApaTaIys, TPUMEpPU3allis) 1 IpUMEHEHHUE alleTUJIeHA.

Apenbl. ben3on kak mpencraButTelb apeHOB. COBpeMEHHBIE MNPEACTaBICHHUS O cTpoeHHH OeH3oia. CBoiicTBa OcH30iIa (TOpeHue, HUTPOBAHHE,
OpOMUPOBAHHE) U €T0 TIPUMECHECHHE.

HedbTts u cmocobbr ee mnepepaborku. CocraB HedTu. Ilepepaborka HedTH: mneperoHka M KpeKUHI. PudOpMUHT HHU3KOCOPTHBIX
HedrenpoaykroB. [ToHsTHEe 00 OKTAHOBOM YHCIIE.

Kucnopoocooepoicawue opeanuueckue coeourenus

Cuuptbl. MeTaHO U 3TaHOJ KaK MPEJICTaBUTENHN MPEASIIbHBIX OJHOATOMHBIX cUpTOB. CBOMCTBa 3TaHOIA (TOPEHUE, OKUCIICHHUE B alIbJCTHI,
neruaparanus). [lomydenune (OpoKEHHEM TIIIOKO3bI M THIApaTalleld dTUJICHA) M IMPUMCHEHHUE ATaHOJIa. DTWIICHTJIMKOJb. [ IMIIEpUH Kak emie
OJVIH MPEJICTABUTEIbh MHOTOATOMHBIX CTUPTOB. KauecTBeHHas peaKIius Ha MHOTOATOMHBIC CITUPTBHI.

®enoun. [Monyyenue ¢peHosa u3 KaMeHHOTO yriisi. KaMeHHbBIN yroJib U ero ucnoib3oBanue. KokcoBaHne KaMEHHOTO YIJIsl, BAXKHEHIIIUE MPOTYKThI
KOKCOXHMHYECKOT'0 TIPOU3BOACTBAa.B3auMHOe BIMsHHME aTOMOB B MoJieKyse (eHona (B3auMOACHCTBHE C OPOMHOW BOJIOM U THAPOKCHIOM
Hatpusi). [lomydenune u npuMeHenue peHoua.

Anpaernasl. Dopmanbaerua U alleTalbIeru] Kak NpeicTaBUTeNn anbaeruaoB. [lonstue o keronax. CBolcTBa (peaklus OKUCIEHHUS B KUCIIOTY U
BOCCTAHOBJICHUSI B CHOHUPT, peakius NOJUKOHJeHcanuu ¢opmanbiaeruaa ¢ denomnom). [lomyuenue (OKHUCIEHHEM CHOUPTOB) U MPHUMEHEHUE
dbopmanbaernna u aneranpaeruaa. GeHonodgopmanbaeruIHbIE IACTMACCHL. TepMOIIIIaCTUYHOCTh U TEPMOPEAKTUBHOCTb.

Kap6oHOBbBIE KHCIIOTBI. YKCYCHAasl KUCJIOTa KaK MPEACTaBUTEINh MPEAeIbHBIX OJJHOOCHOBHBIX KaPOOHOBBIX KUCIOT. CBOMCTBA YKCYCHOU KHUCIOTHI
(B3auMoIelicTBHE ¢ MeTallaMU, OKCHUAAMU METAJIOB, TUAPOKCHIAMHA METAJIJIOB U COJISIMU; peakius dTepudukanun). [[pumenenne yKCcycHOH
KHUCJIOTHL.

Crnoxable 3¢gupsl 1 xkupbl. CroxHBIE d2PUPHI KaK MIPOAYKTHI B3aUMOACHCTBUS KHUCJIOT CO CIIUPTaMH. 3HAYCHHUE CIOXKHBIX d(HUPOB B MIPUPOJIC U
JKU3HH yenoBeka. OTenbHbIe MPECTAaBUTENN KHCIOT MHOTO CTPOCHHUS: OJICMHOBAS, IMHOJIEBAs, THHOJICHOBAS, aKpPHUIIOBasl, I1aBeneBasi, OcH30MHas1. XKupsl
KaK CJIOXKHBIE 2(UPHI TIUIEPUHA U KUPHBIX KapOOHOBBIX KHUCIOT. PacTuTenbHBIE M JKUBOTHBIC KUPBI, UX cOCTaB. ['MIPOIN3 WM OMBIICHHUE




*upoB. Mputa. Cunrerndeckue morinue cpeactsa (CMC). [IpumeHenne )kupoB. 3aMeHa )KUPOB B TEXHUKE HETUILICBBIM CHIPEM.

YrneBonbl. Ilonsitue 06 yrimeBomax. ['oko3a Kak mpeacTaBUTENb MOHocaxapuaoB. [loHsThe O ABOMCTBEHHOW (PYHKIMM OPraHHUYSCKOTrO
COEMHEHMS Ha IIPUMEPE CBOMCTB INIIOKO3bl, KaK ajibJE€ru/ia ¥ MHOTOATOMHOI'O CIIMpTa — ajbJAerugocnupra. bpoxeHue ritoko3sl. 3Hau€HUE U
NpUMEHEeHUE IIoKo3bl. PDpykTo3a Kak H3oMep Ioko3bl. Caxapo3a Kak mpeacraBurens aucaxapunos. [IpousBoactBo caxapa. Kpaxman u
LIEJUTI0JIO3A KaK IIPEICTaBUTENN Noucaxapyu1oB. CpaBHEHHE UX CBOMCTB U OMonorudeckas poiib. [IpuMeHenne 3Tux noiaucaxapuuaos.

Aszomcooepacawjue opeanuieckue coeouHeHus:

AMunbl. MeTWwiaMHUH Kak MPEACTABUTENb alu(paTUYeCKUX aMHUHOB W AaHWIMH — Kak apomarhudeckux. OCHOBHOCTh aMHWHOB B CPaBHEHUH C
OCHOBHBIMHU CBOMCTBAaMHM aMMHaKa. AHWINH U €T0 CBOMCTBA (B3aUMOACHCTBHUE C COISTHOM KUCJIOTOW U OpOMHOM BOJI0M). B3aumMHOe BIUsiHUE aTOMOB B
MOJIEKYyJIaX OPTaHUUYECKUX COCIMHEHUM Ha mpuMepe aHuiInHa. [lomyuyenne anununa nio peakiuu H. H. 3ununa. Ilpumenenue anuiuHa.
AMUHOKHCHOTHI. [TIUIIMH U allaHWH KaK MPeACTaBUTEIU MPUPOAHBIX aMHUHOKHUCIIOT. CBOWCTBAa aMHUHOKHUCIIOT KaK aM(OTEPHBIX OPraHUUYECKUX
COE€IUHEHUH (B3aUMOJIECTBHE C 1IeJodYaMu M KucjioTamu). OcCOOEHHOCTH JUCCOLMAllUY aMUHOKHUCIIOT B BOAHBIX pacTBopax. bunonsipHble HOHBI.
OO0Opa3zoBaHHE TOJHUNENTHIOB. AMHWHOKAIIPOHOBAasT KHUCJIOTa KaK IPEACTABUTEIIh CHUHTETUYECCKUX aMUHOKHCIOT. [loHsATHE O CHMHTEeTHYeCKHUX
BOJIOKHAX Ha MpUMeEpE KarpoHa. AMHHOKHUCIIOTHI B MIPUPOJIE, X OMoorHYeckas poiib. HezameHuMbie aMUHOKHUCIIOTHI.

benku. benku kak nonunentuabl. CTpykTypa 6eIKOBBIX MOJeKys1. CBoiicTBa 6€NKOB (rOpeHue, THAPOIN3, [IBETHBIE peakunn). buonornueckast
poJsib 6ENKOB.

HyxneunoBbie KUca0Thl. HykiaenHOBBIE KHCIOTHI Kak NoJUHYKJIeOoTHIbl. CtpoeHue nHykieoruaa. PHK u JIHK B cpaBHenuu. X ponb B
XpaHEHUM U Tlepeiaye Hacae1cTBeHHOM nHpopMmanuu. [lonarue o reHHON MHXKeHEepUU U OMOTEXHOJIOTHH.

I'eneTnyeckas CBA3b MEXKAY KJIACCAMU OPraHUYECKUX coeAuHEHUM. [IoHsATHE O TeHEeTUYeCKOM CBS3U Y F€HETUYECKUX psijiax.

Xumus u drcuzno

IlnactMacchl U BoJiokHa. [lomuMepusauusi U TOJUMKOHACHCAIIUS KaK CHOCOOBI MOJYYEHHUsI CHUHTETHYECKHX BBICOKOMOJICKYJISPHBIX
coequHeHuil. [lolydyeHne HCKYCCTBEHHBIX BBICOKOMOJIEKYJISIDHBIX COCIMHEHUNH XHUMHUYECKON MOoau@UKauueli NpUPOAHBIX MOJIUMEPOB.
CTtpoeHue nNoIuMepoB: JUHEHHOE, MPOCTPAHCTBEHHOE, CETUYaTOE.

INousatue o muacrMaccax. TepMomIacTUYHBIE U TEPMOPEAKTUBHBIC MOJUMEpPBl. OTAEIbHbIE NPEICTABUTEIN CUHTETUYECKUX U HUCKYCCTBEHHBIX
MOJIMMEPOB: heHonopopManbIAeTUIAHBIE CMOJIbL, TOJTUBUHUIXIJIOPHU/I, Te(hIIOH, EIUTYIOU/I.

[MonsTHe O XMMHYECKUX BOJIOKHax. HaTypanbHble, CUHTETHYECKHE M HCKyCCTBEHHbIC BOJOKHa. Kiaccudukanus v OTAENbHBIC HPEACTaBUTENIN
XUMHYECKUX BOJIOKOH: alleTarTHoe (TpHalleTaTHBIA IIeIK) U BUCKO3HOE, BUHWIXJIOPUJIHOE (XJIOPUH), MOJIUHUTPHIHHOE (HUTPOH), IMOJUAMHUIHOE
(karpoH, HailIoH), moaudgupHOE (JaBcaH).

®epMmenThl. DepMeHTH Kak OMOJIOTMYECKUE KaTaiau3aTopbl OernkoBoil mpuposbl. [Tonsatue o pH cpenbl. OCOOEHHOCTH CTPOEHHSI M CBOMCTB
(cenekTUBHOCTh U 3(P(PEeKTUBHOCTb, 3aBUCUMOCTH JE€HCTBUS OT TeMmmepaTrypbl U pH cpenbl pactBopa) ¢GEpMEHTOB MO CPaBHEHHUIO C
HEOpraHU4YeCKUMU KaTanuzatopamu. Poinb ¢epMEHTOB B KU3HEIESITEIILHOCTH KUBBIX OPraHU3MOB U MPOU3BOICTBE.

Buramunsbl. [Tonstue o BuTtamuHax. Buabl BuTamMuHHON HenmocTtaTouHocTH. Knaccudwukamus ButamMuHoB. Butamumn C Kak mpeacTaBUTENb
BOJIOPACTBOPUMBIX BUTAMHUHOB M BUTAMHUH A KaK MPEICTaBUTENb >KUPOPACTBOPUMBIX BUTAMHUHOB.

TCopmonsl. [ToHsiTHE O TOpMOHAX KaK OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX, BBIMOIHSIONINX YHIOKPUHHYIO PETYISIIHUIO KU3HEASITEIbHOCTH
Opranu3MoB. BakHeiilme cBOWCTBa TOPMOHOB: BBICOKAs (PM3UOJIOTHUYECKAs] aKTUBHOCTh, JIUCTAHIIMOHHOE JIEWCTBHE, OBICTPOE pa3pyllIcHHUE B
TKaHsax. OTaenbHbIe TPEACTaBUTEIN TOPMOHOB: MHCYIUH U ajnpeHanuH. [Ipodunaktuka caxaproro nuabdera. [IoHsTHE O CTEPOMAHBIX TOPMOHAX Ha




IIpPUMEPE NOJOBBIX TOPMOHOB.

JlekapcTBa. JlekapcTBEHHaAss XUMUS: OT SITPOXMMHUHM U (papMakoTepanmuu OO0 XUMUOTEpanuu. AHTUOMOTUKHM M nucOakTepuos. Hapkorumueckue
BemecTBa. Hapkomanusi, 6opbba ¢ Heil 1 Ipo¢rIakTHKA.

Pemrenue 3ay1a4 mo opraHn4eckor xumMuu. Pemenune 3anad Ha BBIBOA (POPMYIIBI OPraHMYECKUX BEIISCTB MO MPOAYKTaM CrOPaHHUS U MAaCCOBBIM
JIOJISIM 3JIEMEHTOB.

Jdemoncrpanuu. [InaBnenue, oOyrimBaHue U rOpeHUE OPraHMYECKUX BellecTB. Mojenn MOJIEKyd IpeACcTaBUTENIEH pa3IWYHbIX KJIACCOB
OpPTaHUYECKUX COeIWHEeHUN. ['opeHne MeTaHa, STWieHa, aueTwieHa. OTHOIIEHHWE MeTaHa, STUJICHA, alleTWIeHa W OeH30Ja K pacTBOpaM
IepMaHraHaTta Kajus u 6pomHo# Boje. [lomyueHne 3TuiaeHa peakyei JieruipaTaluy 3TaHojla, alleTUIeHa — TUAPOJIM30M KapOuaa KajbIus.
PaznoxxeHue kaydyka 0OpU HarpeBaHUHM, HWCIIBITAHME MPOAYKTOB pPAa3JIOKEHUsT Ha HemnpeaenabHocTh. Kommeknuss o6pa3noB HepTH U
He(pTenpo1yKTOB, KAMEHHOTO yIJis U NPOAYKTOB KOKCOXMMHUYECKOro IpousBoacTBa. OKHUCIeHNEe cnupTa B anbaerua. KauecTBeHHble peakunu
Ha MHOTOaTOMHbIE cupThl. PacTBOpUMOCTh eHOos1a B BOJ€ ITpU OOBIYHOI TeMIlepaType U Ipu HarpeBaHuu. KauecTBeHHbIE peakiuu Ha (PeHoII.
Peakiust «cepeOpsiHOTO 3epKaliay ajbJIeTHIOB U TITI0KO03bl. OKHUCIICHHUE allbJICTUI0B U TITI0OKO3bI B KUCIOTY ¢ MoMolbio ruapokcuaa meau (11).
KauectBennas peaxmus Ha kpaxmai. Koseknus a¢upHbix macen. Kosmeknus miactmace u uzaenuid u3 Hux. Kosiekuus McKyCcCTBEHHBIX
BOJIOKOH U W3JICJIUN W3 HUX. B3anMoelicTBe aMMHuaKa U aHWJINHA C COJITHOM KHCJIOTOM. Peakinst aHminHa ¢ OpoMHOM BOOM. JloKa3aTembCTBO
Hanu4usl (QYyHKIMOHAIBbHBIX TPYIN B pacTBOpax aMHUHOKHUCIOT. PacTBopeHwe u ocaxkjaeHue OenkoB. LIBerHble peakuuu OenkoB. ['opeHue
NTHYBEro Tepa U mepctsiHor HuTH. Monens mosekybl JJHK. Tlepexoanl: 3TaHOI — 3THUIICH — 3TUJICHIIIUKOIb — ATHICHIIUKOAT meau (11);
3Ta- HOJI — ATaHaJlb — 3TaHoOBas kuciaora. Kojuieknuys miactMacc, CUHTETUYECKHX BOJIOKOH W M3Aenvil U3 Hux. PasznoxkeHue mepokcuaa
BOJIOpOJIa KaTajla3oi chIporo msica U ceiporo kaprodems. Komnexkmmus CMC, conepkamux 3H3uMBL. Mcnbitanue cpeabl pactBopa CMC
WHIUKaTopHOW Oymaroi. Koyuiekiuss BUTaMUHHBIX TIpenapaToB. McnibiTaHWe cpeabl pacTBOpa aCKOPOMHOBOM KHUCIOTHI HHAUKATOPHOW OyMarom.
HcnpiTanue antTedHOro mperapara MHCyJIMHA Ha OEJIOK.

JlabopartopHble onbIThl. M3roTtoBiieHHe MoOJeiIed MOJIEKYJ OpraHMYecKux coenuHeHui. O3HakoOMJIEHHE C KOJUIEKIHel o0pa3noB HedTH,
KaMEHHOTO YIJisi U NPOAYKTOB uUX nepepadoTku. OOHapyKEeHHE B KEPOCHHE HEMNpeeldbHbIX coequHeHUi. O3HaKOMJICHHE C KOJUIESKIMEH
KaydyKoB M oOpa3namMu Hu3JeNui u3 pe3uHbl. PacTBopeHue rivuepuHa B BoJe M B3aumojeidctBue ¢ ruapokcugom menu (11). CsoiictBa
YKCYCHOM KHCJIOTBI, OOIIME CO CBOMCTBAaMU MHHEpPAIbHBIX KHUCIOT. Jloka3aTeabCTBO HEMPEAEIbHOrO XapakTepa >KHUIKOrOo JKHUpa.
BzaumopeiictBue riroko3bl U caxapo3bl ¢ rugpokcuzom Mmeau (Il). KadectBennass peakius Ha kpaxmail. O3HaKOMJICHHE C KOJIJICKIIUEH
miactMacc U uzgenuid u3 HuX. O3HAKOMIIEHHE C KOJUJICKIIMEM MCKYCCTBEHHBIX BOJIOKOH U HW3JIeJuil M3 HUX. PacTBopeHHe OEIKOB B BOJIE.
OO6HapyxeHue 0enKoB B Mojoke. O3HaKOMIIEHHE C KOJUICKIIMEH CHUHTETHYECKHUX BOJIOKOH U H3Aenuil u3 Hux. O3HAKOMJIIEHHUE C KOJUIEKIIHEH
CMC, cogmepxamux sH3uMBI. HMcnbeiTanue cpenbl pactBopa CMC wunaukaropHoit Oymaroi. O3HaKOMIIEHHE C KOJUIEKIIMEH BUTaMUHOB.
HcnbiTanue cpeabl pacTBOpa aCKOPOUMHOBOM KHCIIOTHI MHIUKATOPHOM Oymaroi.

IIpakTuueckas padora Ne 1. Pemienne skcnepMMeHTaNbHBIX 33/1a4 Ha UASHTU(PUKAITUIO OPraHUYECKUX COSUHEHUN.
IIpakTuueckas padora Ne 2. Pacno3HaBaHMe MJIaCTMACC U BOJIOKOH.

11 kjacc
OBILIAS XMW
Ilepuoouueckuii 3aKkon U cmpoerue amoma

OtrkpeiTue JI. U. MenneneeBbiM l[lepuoauueckoro 3akona. [lepBbie MONBITKH KiIacCU(PHUKAIINA XUMUYECKUX DJIEMEHTOB. BakHeine
MOHSATHUSl XMMHUHU: aTOM, OTHOCHUTEIbHAs aTOMHas M MoJieKyisipHass Maccel. Otkpeitne JI. M. MenneneeBbiM llepuoamueckoro 3akoHa.



[Nepuonnuecknuii 3akoH B popmynuposke . . Menneneena.

Ilepuoauueckas cucrtema JI. WU. Menneneena. [lepuonmueckass cucrema JI. M. MenneneeBa kak rpaduyeckoe oToOpakeHue
Ilepunonnueckoro 3axkoHa. Paznuunbie BapuanTbl [lepuonnueckoit cuctemsbl. Ilepuonsl um rpynmnsl. 3HadeHue llepuoguueckoro 3akoHa U
Ilepnoamueckoii CHCTEMBI.

Crpoenue atoma. AToM — ciiokHast yactuua. OTKpBITHE 3JIEMEHTApHBIX YAaCTUIl U CTPOEHHUS aToma. S1po aroma: MpOTOHbBI U HEUTPOHHI.

H3zotomel. M30TOmBI BOMOpOma. DJIEKTPOHBI. DJIEKTPOHHAS 000JI0YKa. ODHEpreTH4YecKwii ypoBeHb. OpOwuranu: s-, p- u d-opbOburanu.
Pacnipenenienne 3JIEKTPOHOB MO 3HEPreTUYECKHM YPOBHSAM U OpOUTAISAM. ODJIEKTPOHHBIE KOH(PUIypallMd aTOMOB XHMHMYECKHUX 3JIEMEHTOB.
BaneHnTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
Ilepuoaunueckuii 3akoH M _cTpoeHue atoma. CoBpeMEHHOE MNOHITHE XHUMHUecKoro »isjemeHta. CoBpemeHHas (OpMyIMpPOBKaA
[lepunonnueckoro 3akoHa. [IpuumHa NEPUOAMYHOCTM B HM3MEHEHHUHU CBOMCTB XHMHYECKUX 3J€MEHTOB. (OCOOEHHOCTH 3alOJIHEHUS
SHEPreTHUYECKUX YPOBHEH B AJIEKTPOHHBIX 000JIOUKAX aTOMOB IIEPEXOJIHBIX 3JIEMEHTOB. DJIEKTPOHHBIE CEMENCTBA PJIEMEHTOB: S- U P-AJIEMEHTHI;
d- u f-37eMeHTHI.

Cmpoenue eewecmea

KoBaneHnTHass xumMudyeckas CcBsA3b. [loHiTHE O KoBaJIeHTHOW cBs3u. OOmiass »sieKTpoHHas mapa. KpaTHOCTh KOBaJCHTHOMW CBSI3H.
DIEeKTPOOTPUIATEIIFHOCTD. [lepekpriBaHnEe 2JIEKTPOHHBIX OpOUTANIel, M- U cCUrMa-cBsi3u. KoBasieHTHast moJisipHasi M KOBAJICHTHAsI HEIOJIIpHAast
xuMu4deckrue CBsi3u. OOMEHHBIM W JIOHOPHO-aKIIENITOPHBIM MEXaHH3Mbl OOpa30BaHWsI KOBAJICHTHOM CBs3W. BermecTBa MOJICKYJISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTABA JUISl BEIIECTB MOJIEKYISIPHOTO CTPOCHUSI.

Honnas xumuueckasi cBsi3b. KarnoHel m aHnoHbl. lOHHas CBs3b U €€ cBoucTBa. MIOHHAs CBsI3b KaK KpallHUW Ciydail KOBAJIEHTHOM IOJSPHOMN
cBsa3u. @opmynpHas eqAMHUNA BenecTBa. OTHOCUTEIBHOCTD JEJICHUS] XUMUUYECKUX CBSI3€1 HA THUIIBI.

Meramuyeckas xumuueckas cBsizb. OOume (usznueckue CBONCTBA METAJJIOB. 3aBUCHUMOCTH 3JIEKTPONPOBOJHOCTH METAJJIOB OT TEMIIEpaTyphl.
CrutaBbl. YUepHbI€ ¥ [IBETHBIE CILJIABBI.

ArperaTHble cOCTOsIHUS BeniecTBa. ['a3pl. 3aKkoH ABoOrazipo A1si ra3oB. MoJISIpHBIN 00beM ra3000pa3HbIX BellecTs (Mpu H. y.). XKuakocrtu.
Bonopoanass xuMuyeckas CBs3b. BomopomHasi CBsI3b KaK OCOOBIH ciydail MEXMOJEKYISIPHOIO B3auMOJIEHCTBUS. MexaHu3M ee
o0pa3oBaHUs U BJIUSHUE Ha CBOMCTBa BellecTB (Ha mpumepe Bozbl). Vcronb3oBaHue BOABI B OBITY U Ha MPOU3BOJICTBE. BHyTpuMonekynspHas
BOJIOPO/IHAS CBSI3b U €€ OMOJIOruYecKast pOJib.

Tunel Kpuctanaudyeckux peueTok. Kpucramimueckas penierka. MloHHbIE, METAIIMYECKHUE, AaTOMHBIE U MOJIEKYJISIDHBIE KPUCTAJIMUECKUE
pemieTku. Amorpomnus. AMopdHBIEe BEIIECTBa, UX OTINYUTEIbHbIE CBOMCTBA.

Yucteie BemiectBa U cMecu. CMecH M XUMUYECKHE COeqUHEHUs. | OMOreHHbIe M TeTeporeHHble cMecH. MaccoBass U oOBEeMHas JIOJIH
KOMIIOHEHTOB B cMmecu. MaccoBasi nojisi mpuMeceil. Perienue 3amad Ha maccoBylo gonro mpumeceit. Kiaccudukamus BemecTB MO CTEMEHH HX
YUCTOTBHI.

Jucnepcubie cuctremsl. [loHsaTue nucnepcHoit cuctemsl. JucnepcHas daza u gucriepcuoHHasi cpena. Kimaccudukanus AUCHEPCHBIX CHCTEM.
Konnounnsie gucnepcHbie CUCTEMBI. 30J14 U TeJIU. 3HAU€HUE TUCIIEPCHBIX CUCTEM B MPUPOJIE U )KU3HU UEJIOBEKA.

Dnexmporumuneckas OUccoyuayusl

PactBOpBI. PacTBOpBI Kak TOMOTEHHBIE CUCTEMBI, COCTOSIINE U3 YAaCTULl PACTBOPUTENSA, PACTBOPEHHOIO BEIIECTBA U IMIPOAYKTOB UX B3aUMOIECUCTBUA.
PactBopenne kak (puU3MKO-XUMHUYECKUU Tporiecc. MaccoBast J10JIsl paCTBOPEHHOIO BellecTBa. THIBI pacTBOpoB. MoJsipHasi KOHLIEHTpAIHs BEIIECTBA.



MuHepanbHbI€ BOJBI.

Teopus 2NEKTPOJIUTUYECKON JAMCCOUMALUU. DIEKTPOIUTHI U HEAIEKTPOIUTHI. CTEIEHb JIEKTPOIUTHUECKON qucconauui. CHUIbHbBIE U
cialble DJIEKTPOJIMTHL. YpaBHEHHS SICKTPOJHUTHYECKOW aucconuanuu. MexaHusMm nuccounanuu. CryneHuaTas aucconuanus. BomopoHbrit
II0Ka3aTellb.

Kucnorel. Kuciorsl B cBeT€ TEOPUH INECKTPOIUTHUECKOM auccoruanuu. OO01me cBOMCTBA HEOPraHUYECKUX U OPraHUYECKUX KHUCIIOT. YCJIOBUS
TEUYEHHUS PEaKIMil MEXY IICKTPOIUTaMu 10 KoHIa. Crienu@uaeckue CBOMCTBA a30THOM, KOHIIEHTPUPOBAHHOM CEPHON M MypPaBbUHOW KUCIIOT.
OcHoBanusi. OCHOBaHHUS B CBETE TEOPHUHU DIICKTPOIMTUIESCKON JUCCOLUMALINHU, UX KIacCU(pUKaus U oO1IMe CBOMCTBAa. AMUHBI KaK OpraHHYECKUe
ocHoBaHus. CpaBHEHHE CBOMCTB aMMHaKa, METUIaMUHA U aHUJIMHA.

Comu. Conu B CBETE€ TEOPUH DICKTPOIUTHUSCKOW TUCCOMMAINU, WX Kilaccupukamus u oOmme cBoiictBa. Coyim KHUCIbIe U OCHOBHBIC. Comu
OpraHM4ecKUX KHUCIOT. Mbu1a DNEeKTPOXUMHUYECKUI PsAJl HANPSHKEHUM METallIOB M €r0 MCHOJIb30BaHUE Il XapaKTE€PHUCTUKU BOCCTAaHOBUTEIBHBIX
CBOMCTB METAJJIOB.

T'maponmus. Cnyuau ruaponus3a cosie. Peaknust cpensl (pH) B pactBopax ruaponm3yrommxcs cojied. ['mapoim3 OopraHuYecKuX BEIIeCTB, €ro
3HAYEHUE.

Xumuueckue peaxkyuu

Knaccudukarnust xumudeckux peakiui. Peakuuu, naymue 6e3 m3meHeHus cocrasa BemiecTB. Kiaccudukanuys mo 4uciy M COCTaBy pearupyrommx
BEIIECTB M MPOAYKTOB peakiuu. Peakuuu pas3nokeHus, COeIUHEHUs], 3aMelIeHNUs] 1 oOMeHa B HeopraHmueckol xumuu. Peakuuu npucoequHeHus,
OTIIENJICHUS], 3aMEIICHHS U U30MEPHU3ALMHU B OPraHUYE€CKON XUMUU. Peakinu noJvMepu3aiy Kak YaCTHBIN Cilydall peakiuid MpucoeIuHEHHUS.

TermnoBoi 2 dHEKT XUMHIESCKUX PEAKIIMNU. DK30- U SHAOTSPMHUYECKHE PeaKIuu. TepMOXUMHUYECKHE YpaBHEHUs. PacueT kommyecTBa TEIIOTHI 1O
TEPMOXUMUYECKUM YPABHECHUSIM.

CKkOopocTh XMMHUYECKHUX peakuuil. [loHITHE O CKOPOCTH XMMHUYECKUX PEaKIHi, aHATUTHYECKOE BbIpa)keHue. 3aBUCUMOCTh CKOPOCTH
peakuuu OT KOHIIEHTPALMU, JaBJICHUs, TEMIEPATyPbl, IPUPOIbI PEarupyrOIIMX BEIIECTB, MIOMAAN UX CONPUKOCHOBEHUS. 3aKOH JIEUCTBYIOLINX
Macc. Pelienue 3a1a4 Ha XUMHYECKYIO KHHETHKY.

Karanus. Karanuzatopsl. ['oMOreHHbIN U reTeporeHHbIid kataiaus. [I[puMepsl KaTaJIuTUYECKUX NPOLECCOB B MPOMBIIIJIEHHOCTH, TEXHUKE, OBITY.
depMEeHTHI U UX OTJIMYHUS OT HEOPTaHUUECKHUX KaTtaan3aTopoB. [IpuMeHeHne kaTaim3aTtopoB u (hepMEHTOB.

Xumnueckoe paBHoBecue. OOparumble U HeOOpaTHMbIe pPEakIUU. XHMHUYECKOe PaBHOBECHE U CIOCOOBI €ro CMEIICHUs Ha MpUMepe MOIy4YeHUs
ammuaka. CHHTE3 aMMHaKa B MPOMBIIUIEHHOCTH. [ToHsATHE 00 ONTUMANIbHBIX YCIOBUSX MPOBEICHUS TEXHOJIOTUYECKOTO IIpOIecca.
OKHMCIAUTENbHO-BOCCTAHOBHUTEJbHBIE mnNponeccbl. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakluuu. OKUCIUTEIb U BOCCTAHOBUTEINb.
Oxucnenue u BocctanoBieHrne. CocTaBlieHUE YPaBHEHUI OKUCIUTEIILHO-BOCCTAHOBUTEIILHBIX PEaKIMi METOJIOM AJIEKTPOHHOTrO OajiaHca.
O6miue cBolicTBa MeTaljJoB. XUMHUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTENICH. B3anmoeiicTBre METAIIOB C HEMETAJIaMH, BOJIOM,
KHCIIOTaMH U pacTBopamMu coseil. Meramnorepmus. Koppo3usi MeTanioB KakK OKHCIHTEIbHO-BOCCTAHOBUTENBHBIN Tporiecc. CrocoObl 3amIuThI
METAJIJIOB OT KOPPO3HUHU.

OO61ine cBoiicTBa HEMETAJIOB. XMMHUUYECKHE CBOMCTBAa HEMETAJIOB KaK OKUCIuTENe. B3aumoseiicTBue ¢ MetaaiiaMi, BOJIOPOAOM U JPYyTUMU
HeMmeTauiamu. CBOWCTBAa HEMETAJUIOB KaK BOCCTaHOBHUTENEH. B3anmMoaelcTBre ¢ MPOCTHIMU U CIIOKHBIMH BeIIeCTBAMHU-OKUCIUTEIIMH. OO01as
XapaKTepPUCTUKA TAJIOTEHOB.

DaekTponui. Odmme cnocoObl MOIYyYeHHUsI METAINIOB U HEMETAJIJIOB. DJIEKTPOIIM3 PACTBOPOB U PACIIABOB JJICKTPOJUTOB Ha MPUMEpE XJI0pUaa
HaTpusl. DJIIEKTPOIUTUYECKOE TTOJIyuyeHUe amtoMuHus. [IpakTudyeckoe 3HaueHue 3IeKTpoin3a. ['anbBaHOMIIACTHKA U I'aJIbBAHOCTETHUA.

3aktoueHue. [lepcrieKTUBBI pa3BUTHSI XUMUYECKOW HAYKU M XUMHYECKOT0 ITPOU3BOACTBA. XMUMUS U ITPOOJIeMa OXpaHbl OKPYKAIOIIEH CPEIbl.




Hemoncrpamuu. Paznnunasie ¢opmbl Ilepuonnueckoii cucremsl [[. M. MenneneeBa. Mojaenb KpHUCTANIMYECKONW PELISTKH XJIOPHJIA HATPHSL.
OO6pa3npl MUHEPAJIIOB C MOHHOM KPUCTAJUIMYECKOW PEIISTKON: KalblUTa, TajuTa. MOoJIenn KPUCTAUIMUYECKUX PEIIETOK «CYXOro Jbaa» (Wiu
noaa), anmasa, rpadura (Wim kBapia). Mojaeinb MOJSIpHOTO oObema ra3oB. Tpu arperaTHbIX COCTOSHHUSI BOABL. OOpa3mbl pa3IHIHBIX
JIUCIIEPCHBIX CHCTEM: dMYJIbCUM, CYCIICH3HUH, adpo3oien, reieit u 3oieil. Koarymsimus. Cunepesnc. Dddekr Tunmansa. McneiTanune pacTBOpoB
AJIEKTPOJIUTOB M HEAJIEKTPOIUTOB Ha MPEAMET AUCCOLUMAIMU. 3aBUCUMOCTb CTEIEHU 3JIEKTPOJIUTUYECKON JUCCOLMAIIMU YKCYCHON KHUCIOTHI OT
pa30asiienus pactBopa. [IpuMepsl peakuiit HOHHOTO OOMEHa, HAYIINX C 00pa30BaHUEM OCAaJIKa, I'a3a WM BOJbl. XMMHYECKHUE CBOMCTBA KHCIIOT !
B3aUMOJIEMCTBHE C METajUlaMH, OCHOBHBIMU U aM(pOTEPHBIMU OKCHJAMHU, OCHOBAHUSIMHU (ILI€JI0YAMH U HEPACTBOPUMBIMHU B BOJIE), COJISIMU.
B3aumopeiictBue a30THOM KHUCIOTHI ¢ Meapto. OOyrimBaHWEe KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTOM caxapo3bl. XHWMHYECKHE CBOMCTBa
LIeJI0YEeH: peaklmsl HeWTpalu3ali, B3auMOJEeHCTBUE C KUCIOTHBIMU OKCHJIaMU, COJIsIMU. Pa3iio’keHue HepacTBOPUMBIX B BOJIE OCHOBAaHUH NpHU
HarpeBaHUU. XHMHUYECKUE CBOMCTBa COJIEH: B3aMMOJIEMCTBHE C METa/UIaMU, KUCJIOTaMH, LIeJ0YaMH, C JIpyruMu coiisiMu. ['maponus kapbOuna
kanbumsa. M3ydeHue pH pacTBOpOB THAPOIU3YIOUIUXCS CoOJiel: KapOOHATOB IIEJIOYHBIX METaJIOB, XJOpHUJa M alerara aMMOHWUS.
DK30TepMUYECKUE U PHAOTEPMUUECKUE XMMHUUYECKHE peaKluu. TerioBble ABJICHUS NIPU PpaCTBOPEHUH CEPHON KHCIOTHl U aMMHAYHOW CEJINUTPHI.
3aBUCUMOCTh CKOPOCTH pE€aKUMU OT MNPUPOJLI BEIIECTB Ha IIPHUMEpPE B3aUMOJECHCTBUS PAcCTBOPOB PpPa3IUYHBIX KHCIOT OJIMHAKOBOM
KOHIIEHTpAllMd C OJAWHAKOBBIMHM KyCOUKaMH (TpaHyJlaMH) LIMHKA U OJMHAKOBBIX KYCOYKOB pa3HBIX METaIOB (MarHus, LIMHKA, eje3a) C
pacTBOpPOM COJISIHOM KHCHOThI. B3auMopaeiicTBue pacTBOPOB CEPHOM KHUCIIOTHI C pacTBOpaMu THOCYJIb(aTa HaTpUsl Pa3IMYHON KOHIIEHTPAlUU U
Temreparypel. Mojens Kunsmero cios. PasnoxkeHue mepokcuaa BOAOpoja € MOMOIIBIO Heopranudeckux karanuzaropos (FeCl,, Kl) u

MPUPOJAHBIX OOBEKTOB, COAEpKAIMX Karanazy (celpoe Msico, Kaprodens). [IpocTeimme OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIC PEaKINU:
B3aMMOJICUCTBHE ITMHKA C COJITHOM KHUCIIOTOM M xkeje3a ¢ cyabdarom meau (). Monens anexkTponusepa. Mojienb 3JIeKTPOIU3HONW BaHHBI JJIsI
TOJTYYCHHUS AITFOMUHUS.

JlaGoparopHbie ombiThl. OmnpejiesieHne THINa KPUCTALTMYECKOW PEIISTKH BEIIeCTBa M OIMHCAaHWE ero CBOHCTB. O3HAKOMJICHHE C JIMCIICPCHBIMH
cucreMamu. Peakiuu, uayiire ¢ o0pa3oBaHHEM OCajiKa, ra3a WK BOJbl. B3anMoAeicTBHE COJMITHON KHUCIIOTHI ¢ IIMHKOM, okcuaoM memu (l1),
runpokcugom Mmeau (ll), xapOonarom kanbius. BzaumogeiicTBue pacTBopa THAPOKCHIIA HATPUS C COJSTHOW KHUCIOTOH B NPUCYTCTBUH
(dbenondranenna, ¢c pactBopom xaopuaa keiesa (1), ¢ pacrBopom conu amomunusi. Bzaumoneiicteue pacrBopa cyibdara meau (1) ¢ xeme3om,
W3BECTKOBOW BOJIOW, pacTBOpoM xJiopuaa kKaiabius. [lonmydeHnne runpokapOoHaTa KalbIUs B3aUMOICHCTBHEM H3BECTKOBOH BOJBI C OKCHIIOM
yraepona (IV) (Bbiabixaembiii BO3AyX). VcrbITaHHE HMHIUKATOPOM PAaCTBOPOB THIPOJIM3YIOIIMXCS U HETHAPOJIM3YIONIUXCS coyiei. Peaknms
3aMeIICHUsI MEU Kelle30M B pacTBope cyJibdara meau (I1). [TonydeHnune kuciopoaa pa3iioxkeHHEM TIEPOKCHUIa BOAOPOAa C TTOMOIIBIO TUOKCH A
mapranua. Ilomydyenne Bogoposia B3aMMOAECHCTBHEM KHUCIOTHI ¢ IMHKOM. O3HaKOMIIEHHE C MpenapaTtamMu ObI-OBOM XHUMHH, COACPKAIIUMU
SH3UMBIL.

IMpaktuueckas pabora Ne 1. [TonmydyeHue U pacrio3HaBaHHUE ra30B.

[IpakTuueckas pabora Ne 2. PernieHue 3KCIIepUMEHTANBHBIX 33/1a4 HA UACHTU(UKAIIUIO HEOPTAHUUECKUX U OPTAaHUUECKUX COSTMHEHUH.




TemaTnueckoe nuannposanue 10 kiace

34 gaca (1 yac B He/eJII0)

Ne Hasanue tem pasnena, rinas KonmyecTBo yacos
YpOKa Bceero W3 Hux
KoHTposabHbIX paboT ‘ ITpakTrueckux padbot
Tewma 1: Ilpeomem opzanuueckoit xumuu. Teopus cmpoenusn opzanuueckux coeounenuit (2 yaca)
1 [Ipeamer opraHn4ecKoi XUMHH 1
2 OcHOBHBIE TIOJIOKEHUS TEOPUH XUMHYECKOTO 2
CTPOCHUS
Tema 2: Yeneeooopoowt u ux npupoonsvie ucmounuku (12 1acon)

3-4 | Ankansl 2
5-6 | AnkeHsl 2

7 AJKaJIMEeHbl. Kay9yKH 1

8 AJKUHBI 1

9 ApeHbl 1

10 [TpupoHBI M TONYTHBIN Ta3bl 1

11 Hedts 1 ciocoOr1 ee mepepaboTku 1

12 Kamennslit yrosib u ero nepepaborka 1

13 [ToBTOpeHue u 0600IIEeHNE 1

14 KontponpHas padora Nel 1 1

Tema 3: Kucnopoo- u azomcooepiicaujue opzanuueckue coeounenusn (14 4acon)
15-16 | OgHOATOMHBIE CIIUPTHI 2

17 MHOroaToMHBIE CITUPTHI 1

18 denon 1

19 Anpaeauapl U KETOHEI 1

20 KapOoHOBBIE KUCTOTHI 1

21 Crnoxuble 3¢upbl. Kupsl 1

22 VraeBoanl 1

23 AMUHBI 1

24 AMMHOKHUCIOTHI. benku 1

25 I'enetnyeckas cBsI3b MEXKAY KlaccaMu 1

OpPraHUYECKUX COCAMHEHUN

26 IIpakTnyeckas padora Nel 1 1
27 IToBTOpenue u 060061IeHNE 1

28 KonTponpHast padota Ne2 1 1




Tema 4: Opzanuueckasa xumusa u oougecmeo (5 4acon)

29 buorexnonorus 1
30 [Tonumepsl 1
31 CHHTETHYECKHE MTOJIMMEPBI 1
32 [TpakTnaeckas padbora Ne2 1 1
Iloemopenue u 060o6ugenue (2 yaca)
33 [ToBTOpenue u 00obIIEHNE 1
34 Hrorosas koHTpoJbHAs paboTa 1 1
Uroro 34 3 2
TemaTrudeckoe mianuposanue 11 kiaace
34 gaca (1 yac B He/eJ1I0)
Neri/rt HaszBanue tem paszgena, rias KoanuectBo 4acos
Bcero N3 Hux
KoHTposbHBIX paboT \ [TpakTrueckux padboT
Tema 1: Cmpoenue seuyecme (9 1acon)
1 OcHOBHBIE CBEJICHUS O CTPOCHHU aTOMa 1
2 [leproauueckas cucreMa XUMUYECKUX JIEMEHTOB 1
JA.N.MenpeneeBa v ydeHUE O CTPOCHUU aTOMa
3 CraHoBJIEHHE U Pa3BUTHE MIEPHUOIUUYECKOT0 3aKOHA U 1
TEOPUU XUMHUYECKOTO CTPOCHHUSI
4 WNonnas xumudeckast CBsi3b U HOHHBIE 1
KPUCTAIJINYECKHUE PEIIETKH
5 KoBanenTtHas xumudeckast CBsizb. ATOMHBIE U 1
MOJIEKYJISIPHBIE KPUCTANIMYECKUE PEIISTKH
6 Mertannnueckas XUMHUYECKast CBSI3b 1
7 Bonoponnas xumuueckas CB3b 1
8 [Tonumepsl 1
9 JlucnepcHbie cucTemsl 1
Tema 2: Xumuueckue peaxyuu (12 yacon)
10-11 | Knaccudukaiys XUMHUECKUX peaKui 2
12 CKOpOCTh XMMHUYECKUX peaKLuil 1
13 OOpaTUMOCTh XUMUYECKUX peaknid. XMMHUYECKoe 1




paBHOBECHE H CIIOCOOBI €r0 CMEMICHUS

14-15 | Tuaponus 2
16 OxkucnuTensHO-BoccTaHOBUTENbHBIE peakiiuu (OBP) 1
17-18 | DnexkTpoau3 paciiaBoB U pacTBOpoB. [IpakTuyeckoe 2
MIPUMEHEHHE DJICKTPOJIN3a
19 ITpakTtuyeckas padora Nel 1
20 [ToBTOpeHue u 06001IIeHNE 1
21 KonTposasnast pabora Nel 1 1
Tewma 3: Beuecmea u ux ceoiicmea (9 4acoB)
22 Mertasbl 1
23 Hewmerans 1
24 Heoprannueckrie 1 OpraHM4ecKue KACaoThl 1
25 Heoprannueckrie n OpraHn4ecKrue OCHOBAHMS 1
26 Heoprannueckue u oprannyeckue ampoTepHbie 1
COCTMHECHUS
27 Conu 1
28 ITpakTrueckas padota Ne2 1
29 [ToBTOpEeHME M 0000IIEHNE TEMbI 1
30 KonTtponpHas padorta Ne2 1
Tema 4: Xumusn u cospemennoe oougecmeo (2 yaca)
31 Xumuueckas TexHosorus. [IponzBoacTBo amMuaka u 1
MeTaHoJIa
32 XUMHYECKasi TPAMOTHOCTh KaK KOMIIOHEHT OO0IIei 1
KYJIbTYpPbI YeJIOBEKa
Iloemopenue u 060o6uenue (2 yaca)
33 [ToBTOpenue u 060061IeHNE N3YYEHHOTO 1
34 Hroropas koHTpoOJIbHAs paboTa 1 1
Hroro 34 3




IInan-rpadguk yyednnix yacos (10 xiacc)

Ilepuon KonnuectBo Henensb KonmnuectBo yacos KosmmuecTBo yacos, Peseps
OTBEJCHHBIX Ha KOHTPOJIbHBIE
Y TIPOBEPOYHBIE PAOOTHI
[ uerBepTH 8 8
II ueTBepTh 8 8 1
[II yeTBepTh 10 10
IV ueTBepTh 9 9 2
Ton 34 34 3
[nan-rpadguk yyednnix yacos (11 kiacc)
[Tepuon KonnuectBo Henenb KonnuectBo wacos KomnmuectBo yacos, Peseps
OTBE/ICHHBIX Ha KOHTPOJIbHBIE
Y TIPOBEPOYHBIC PAOOTHI
I yeTBEepTH 8 8
IT yeTBepTH 8 8
II1 yeTBepTH 10 10 1
IV yeTBepTh 8 8 2
Ton 34 34 3
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