COI'JTACOBAHO:
3amecTUTENb TUPEKTOPA

I0.B. boxan

30.08.2024

Pabouas nporpamMmma y4eOHOI0 npeamera
«XHMHUA»
naa 10-11 kiaaccoB

Xopomku 2024

[Tpunoxenue k OOIT OO0

YTBEPXIAIO:

Hupexrop MBOY

«Xopomkopckas CII um. I".®. [{p16eHKO»
poxan jonug ~ A.T'. IloBetun

Bragumupos

30.08.2024

CocraBnia:
Xwunbeko AnnHa HukonaesHa,
YUHUTENIb XUMUU



Pabouas mporpamma mo y4eOHOMY HpeaMeTy «XHMHS» COCTaBJIEHA MPHU MOMOIIM KOHCTPYKTOpa paboyux Mporpamm
(edsoo.ru) u B cootBercTBUM ¢ [lonokeHnem o pabouyux MporpaMmax y4eOHBIX MPEAMETOB, YUEOHBIX KypcOB (B TOM dYHCIIE
BHEYPOUYHOM JIeaTenbHOCTH ), yueOHbIX Moayieit MBOY «Xopomikosckast CI um. I'.®. [{p16eHKO.

1.Conepxanue yueOHOI0 npeamera

10 KJIACC

OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

[Ipenmer OpraHUYECKON XUMHH: eé BO3HUKHOBEHUE, pas3BuTHE 51 3HA4YCHUE

B IOJYYECHUH HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpoeHUs OpraHUYecKHx coeauHeHnid A. M. byrtnepoBa, €€ OCHOBHBIE
nosiokeHuss. CTpyKTypHble (DOpMysbl OpraHWYecKuX BelecTB. ['oMoiiorus, uzomepus. XUMHUYECKas CBS3b B OPraHHMYECKUX
COCIMHEHUAX — OIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBieHune o kiacCU(pUKALUMU OpraHUYEecKUX BemlecTB. HoMeHKkaTypa opraHM4eCKHX COEAMHEHMH (CHCTeMaTH4yecKas) U
TPUBHAJIbHBIE HA3BaHUSI BAXKHEUIIINX NPEICTABUTEINIECH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METObl M3YYEHHsI BEIIECTB U MX MPEBPALICHUM: 03HAKOMIIEHHE ¢ 00pa3llaMy OpraHMYECKHX BEILECTB U
MaTepuaJaMi Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEILECTB, HAOIIOACHUE U OMMCAaHUE JIEMOHCTPAIIMOHHBIX
OTIBITOB IO NMPEBPAILIEHUIO0 OPraHUYECKUX BEILECTB IIPU HarpeBaHuU (TJIaBJIeHHE, 0OYTIMBAaHUE U TOPEHUE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKUNA psAld. MeTaH U 3TaH — NPOCTEHIINE MPEICTABUTENN AIKAHOB: (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA (peaKMy 3aMEeILeHUs U TOPEHNUs ), HAX0XKACHUE B IPUPOJIE, TOTyYEeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH Psifl. DTUIIEH U MPONWIEH — MPOCTEHUILINE MPEACTABUTENH AJIKEHOB: (PU3HUECKHUE U
XUMHUYECKUE CBOMCTBA (PEaKUMU THAPUPOBAHUS, TATIOT€HUPOBAHUSA, TUAPATALIMU, OKUCICHHUS U MOJUMEPHU3aLnU), TIOJyYeHUE U
IIPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metwnOyTtaauen-1,3: cTpoeHue, BaKHEHIIME XUMUYECKUE CBOWCTBA (pEakius MOTUMEPH3AIUN).
IlonydeHne CHHTETUYECKOrO KayyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJOTHYECKUM PsiA. AUETHICH — MPOCTEUIINI NPECTaBUTENb AIKMHOB: COCTAB,
CTpoeHHe, (pru3nuecKue 1 XMMHUYECKHEe CBOMCTBA (peakuu THAPUPOBAHMS, TAIOT€HUPOBAHUS, THIpATAllUU, TOPEHHUS ), TIOTyYEHHUE
Y IIPUMEHEHHUE.

Apensl. benszon: cocraB, cTpoeHue, (QU3MUECKHME U XHUMHUYECKHE CBOWCTBA (pEakUUU TaJIOTEHUPOBAHUS M HUTPOBAHUS),
NOJIydeHHe U NpuMeHeHue. Tonyon: cocmas, cmpoenue, Quauyeckue u XUMUyecKue ceoucmea (peakyuu 2anioeHuposanus u




HUMpOBAHUs), NoaydyeHue U  npumeHnenue. TOKCUYHOCTh apeHOB. ['eHeTHMYeckas CBA3b MEXIY YIJIEBOJOPOAAMH,
NPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIaCCaM.

[IpupoHbie UCTOUYHUKH YTIEBO0pOAOB. [Iprpoansiii ra3 u nonytHsie HedTsHbIE ra3bl. Hedth u €€ npoucxoxaenue. Crnocoobl
nepepaboTKu He(TU: MEepPEeroHka, KPEeKUHT (TepMUYECKUH, KaTaJuTH4ecKuil), muposnu3. [IponykTel mepepaboTku HEPTH, HX
IpUMEHEHUE B IPOMBIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib U IPOYKThI €T0 nepepaboTKH.

OKCIepUMEHTAIbHbIE METOJIbl M3YYEHUsSl BEIECTB U HUX MPEBPAICHUN: O3HAKOMJIEHHE ¢ 00paslaMH IUIacTMAacC, KayuyyKoB U
pesunbl, kowrekiuun «HedpTs» u  «Yromp», MoaenupoBaHWE MOJIEKYJ YIJICBOJOPOJOB U  TallOTCHOIPOU3BOIHBIX,
MPOBEJICHUE MPAKTUYECKON pabOThI: MOJIYyYEHUE FTUIICHA U U3YUYECHHE €T0 CBOWCTB.

PacuérHble 3a1a4u.

Brruncnienns mo ypaBHEHUIO XUMUYECKON peakinu (Macchl, 00bEMa, KOJIMUECTBA UCXOTHOTO BEIIECTBA WM MPOJAYKTa PeakIuu
10 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UM MIPOYKTOB PEAKIIUHN).

Kucaopoacoaep:xamue opranudecKkue coeAMHEHUs

[IpenenvHble OQHOATOMHBIE CHUPTHI. METaHON M JTAHOJ: CTPOCHHUE, (PU3MUECKHEe M XUMHUYECKHE CBOMCTBa (peakuuu C
aKTUBHBIMM METAJIJIaMH, TaJIOT€HOBOJIOPOJAMH, TOPEHHE), MpUMEHeHue. BogopoaHbie CBSI3UM MEXAY MOJEKYJIaMH CIHUPTOB.
JlelicTBHE METaHOJIa U 3TAaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ COUPTHI. DTUICHIIUKOIb U TIUIEPUH: CTpPOCHHUE, (PU3NYECKUEe M XUMUYECKHUE CBOMCTBA (B3aMMOJACHCTBUE CO
IICJIOYHBIMA METAJIJIaMH, KaueCTBEHHAsI peaKIlisi Ha MHOTOATOMHBIC CUPTHI). JleficTBUe Ha opraHu3M uenoBeka. [I[puMeHnenue
[JIMIEPUHA U ATUJICHTIIUKOJIS.

®deHoI: CTPOCHHUE MOJIEKYJIbI, PU3HUECKUE U XUMUUYECKHE CBoMcTBa. TokcuuHOCTh enona. [Ipumenenue dhenomna.

Anpaerunnsl U kemorol. DopManberu, alleTalbAeTul: CTPOeHUE, PU3NUEeCKne U XMMUUECKHUE CBOMCTBA (PEaKIIMu OKUCIICHUS U
BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKIINH), MOJIyYeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIPE/ICNIbHBIE KaPOOHOBBIE KUCIOTHl. MypaBbUHAS M YKCYCHasl KUCJIOTHI: CTpOeHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (CBOMCTBa, oOlIMEe uid Kiacca KHUCJIOT, peakuus d3TepuuKaiuu), noixydyeHue u npumeHeHue. CreapuHoBas U
OJICMHOBAsI KUCJIOThI KaK MPEJACTABUTENIM BBICHIUX KapOOHOBBIX KHUCIOT. MbLTa Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX
MOIOIlIee IeHICTBHUE.

Cnoxuble 2(pUpbl Kak MPOU3BOIHBIC KapOOHOBBIX KUCIOT. ['uaposnu3 cinoxHbix 3¢upoB. Kupsl. ['uaponus xupos. [I[pumeHenue
XKUPOB. bronornueckas poyib KUPOB.

VYrieBoapl: coctaB, KiacCUUKAIMS YriIeBOAOB (MOHO-, NU- W TOJHMCAaxXapuabl). [JTI0Ko3a — TPOCTEHITUI MOHOCAXapHI:
OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3MYECKHEe W XUMHUYECKHE CBOWCTBa (B3aumojeictBue ¢ ruapokcuaom menu(ll),
OKHCJICHME aMMHAYHBIM pPAcTBOpoM okcuaa cepedpa(l), BoccTtaHOBICHHE, OpPOKEHHE TIIFOKO3bI), HAXOXKJEHHWE B TPHUPOJE,
npuMeHeHue, ononorudeckas posib. @orocuuTe3. OpykTO3a KaK M30MEP TITFOKO3HI.




Kpaxman u nemmtono3a kak npupoanbie noiuMepsl. CTpoeHre Kpaxmaia U HeiuTio03bl. Ou3ndeckue u XMMHUYECKUE CBOMCTBA
Kpaxmaina (TUApPOJIN3, KAYECTBEHHAs PEaKIUsl C UOJOM).

OKCIEepUMEHTAIbHBIC METOJIbl M3YYEHHs BEIIECTB W WX MPEBpallleHW: MpoBeaeHUEe, HaOMI0JIEHHe U  OINHUCAHUE
JIEMOHCTPALIUOHHBIX OTBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKHUCIECHHE ITAHOJA OKCHIOM
menu(Il)), mHOroaToMHBIX CHUPTOB (B3auMojeWcTBUE TIiHIepuHa ¢ ruapokcuaoM Menu(Il)), ampaerunoB (okuciIeHUE
aMMUayHbIM pacTBopoM okcunaa cepeOpa(l) u runmpoxcuaom memu(ll), B3ammomelcTBue Kpaxmana € HOJOM), MPOBEICHUE
MPaKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHON KHUCIIOTHI.

PacuérHble 3anaum.

Brraucnenus mo ypaBHCHHIO XUMAYECKON PEaKIuu (Macchl, 00béMa, KOJTUISCTBA HCXOAHOTO BEIIESCTBA MM MPOAYKTA PEAKIIUN
IO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MW MTPOTYKTOB PEAKITHN).

A3oTcojeprkaiiue opraHuIecKue COCTMHCHMSI.

AMHHOKHUCIIOTHI Kak aM(OTEPHBIC OpTaHUYECKHUE coequHEHNsI. DU3NUECKNEe M XMMHUIECKUE CBOMCTBA aMHHOKHCIIOT (Ha TIpAMEpe
TIUIMHA). bromorndyeckoe 3HaueHNEe aMUHOKHUCIIOT. [lenTuas.

benku kak mnpupoJHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHus. llepBuuHas, BTOpHYHAsS W TPETUYHAS CTPYKTypa OEIKOB.
XUMHUUYECKHE CBOMCTBA OEIKOB: TUAPOJIN3, ACHATYpaIusl, KaUeCTBEHHbIE PEAKIIUU Ha OCIIKH.

OKCIepUMEHTAIbHBIE METOJIbl U3YUYCHUSI BEUIECTB U WX MPEBPAIICHUN: HAOIIOIEHUE U OMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB:
JieHaTypalys OeJIKOB PU HarpeBaHUU, I[BETHBIC PEAKIINH OCITKOB.

BbicokoMouiekyJIsipHbIe COeIMHEHUsI

OCHOBHBIE TOHATUS XUMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUM: MOHOMEp, IMOJUMEpP, CTPYKTYpHOE 3BEHO, CTEMCHb
MOJIMMEPU3AINN, CPEAHsIs MOJeKyasapHas Mmacca. OCHOBHbIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCAUHEHUN —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCIEpUMEHTAIbHBIC METOIbl M3YYCHHs BEIISCTB W WX MPEBPAlICHUN: O3HAKOMJICHHE C 0Opa3iamMu TPUPOIHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYIyKOB.

MexXnpeaAMETHBIE CBA3H.

Peanmuzanus MEXIpEAMETHBIX CBSA3CH MPU M3yUYCHUH OpraHUYecKoi XxuMuu B 10 Kiacce OCYIIECTBIISICTCS Yepe3 UCIIOIb30BaHNE
KaK OOIIMX eCTeCTBCHHO-HAYYHBIX TOHATHH, TaK W TIOHITHH, SBJSIOMIUXCA CHCTEMHBIMH JIJII OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TMOHATHS: SBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHUS, aHAIIN3, CHHTE3, KilaccuduKaus,
MEePUOINYHOCTD, HAOIIOIEHNE, U3MEPEHNE, DKCIIEPUMEHT, MOJICTUPOBAHHUE.

duznka: MaTepusi, SHEPTUsI, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, SHEPTEeTHUECKII YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHHE BEIEeCTBa, (PU3NIECKUE BETUINHBI U STUHUIIBI KX U3MEPCHHUS.




buonorus: xnerka, opraHusMm, Omocdepa, oOMEH BelIeCTB B OpraHu3me, (OTOCHHTE3, OMOJOTMYECKH AKTUBHBIE BEIECTBA
(6enKu, yriaeBoibl, )KUPbI, GEPMEHTHI).

['eorpadusi: MuHepabl, TOpHBIE MTOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHoJIOrus: MUIIEBbIE MPOAYKThI, OCHOBBI PAallMOHAIBHOTO MUTAHHUS, MOIOIINE CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE
npenaparsl, MaTEpUAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBLI XUMHMHU

Xumuyeckuit sneMeHnt. ATom. Sapo atoMa, U30TOMNbI. DIEKTPOHHAS 000JI0YKa. JHEPreTUYECKUE YPOBHU, MOTyPOBHU. ATOMHbBIC
opbutanu, s-, p-, d- anemeHTsl. OCOOSHHOCTH pacTpeIeICHUS IIEKTPOHOB 10 OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX
MEepUOA0B. DJIEKTPOHHASI KOH(UTYypaIUsi aTOMOB.

[lepnogmueckuit 3akoH U llepuonnueckasn cucrema xumudeckux 3yeMeHToB [[. . MenneneeBa. CBsI3b NEPUOANUECKOTO 3aKOHA
n llepuomnueckord cucteMbl XuMuyeckux osiemeHToB [[. WM. MenaeneeBa ¢ COBpPEMEHHOW TEOpUEW CTPOCHHS ATOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMUUECKHUX JIEMEHTOB U 00pa3yeMbIX MU MPOCTBHIX U CIOXKHBIX BEUIECTB MO IpymiaMm U
IeproiaM. 3HAYE€HHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMUYECKass CBsA3b. BUIbl XMMHUYECKOM CBsI3UM (KOBaJIEHTHAs HEMOJSpHas W IMOJIApHAs, HOHHas,
MeTayuinueckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW XHMMHUYECKOW CBA3M (OOMEHHBIA U JOHOPHO-aKIENTOPHBIN).
Bonopoanas cBs3b. BaneHTHOCTB. DiIeKTpOOTpULATENBHOCTh. CTENEHb OKUCIIEHUS. IOHBI: KATHOHBI U AaHWOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA. THIIBI KPUCTAJUIMYECKHX
pemETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatHe 0 qucnepcHbIX cucTeMax. VICTHHHBIE U KOJUTOMIHBIE pacTBOPbI. MaccoBas 10J1s BEIIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HoMeHkimarypa HeopraHuueckux BellecTB. ['eHeTudeckas  CBS3b
HEOPTaHUYECKHUX BEIIECTB, NPUHAICKAIINX K PA3TUYHBIM KJIACCAM.

Xumnueckas peakuusi. Knaccudukanys XMMUYECKHX peakliii B HEOPraHMYECKOW M OpraHMYecKor XMMUU. 3aKOH COXpaHEHUs
MacCChl BEIIECTB, 3AKOH COXPAHEHUS U IPEBPALEHUS SHEPTUHU TP XUMUYECKUX PEAKLIUSX.

CKopoCTh peakinu, €€ 3aBUCUMOCTb OT pPa3iuyYHbIX (PakTopoB. OOpaTHMble peakiuu. XHMHYECKoe paBHoBecue. MDaKTopbl,
BIIMSIFOIIME HA COCTOSIHUE XUMUYECKOTO paBHOBecus. [Ipunuun Jle [larense.

OnexTponutuyeckas auccouuanus. CunbHble W ciabble aneKkTponuThl. Cpega BOJIHBIX PACTBOPOB BEIIECTB: KHCTa,
HEUTpabHasi, MIEJIOYHAS.

OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.



OKCIEepUMEHTAIbHbIE METOJIbl M3YYEHHs BELIECTB U MX NPEBpAllleHUN: AeMoHcTpauus Tabnui «llepumonuueckas cucrema
xumuyeckux  anemeHtoB JI.  W. MenpneneeBa», u3yueHHME MOJIEJEH  KPUCTAUIMYECKHX  PEHIETOK,  HabJro/IeHue
U ONUCAHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHHE MEPOKCHAAa BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
OTpeJielieHUe CPeibl PACTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAMKATOPA, PEAKIIMK MOHHOTO OOMEHA), MPOBEICHUE
paKTUYECKON paboThl «BiusiHue pa3audHbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKON PEaKIHm.

PacuérHble 3a1ayu.

Pacuétel o ypaBHEHHSAM XUMUYECKHUX PEAKLIUI, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM MMOHSITUSA
«MacCcoBast 0I5 BEIIECTBAY.

Heoprannyeckasi xummust

Hewmeramnsl. [lonoxenue HemeramioB B Ilepuonnueckoit cucreme xumuueckux 3imeMeHToB [[. M. MenzaeneeBa 1 0COOEHHOCTH
CTpoeHus aToOMOB. PU3WYECKHE CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (HAa MpUMEpe KUciopoja, cepbl, (ochopa u
yriepoja).

XHUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJUIOB (TajJoreHoB, cephl, a30Ta, Gocdopa, yriepoga U KpEMHUS) U UX COEAMHEHHM
(OKCHI0B, KHCIIOPOCOAEPKAIINX KUCIIOT, BOJIOPOIHBIX COCTUHEHU ).

[IprmeHeHne BaXXKHENUIINX HEMETAIUIOB U UX COCAUHECHU M.

Meramnbl. Tlonoxkenne MmeramioB B Ilepuoanueckoil cucreme xumuueckux snemeHToB J[. WM. MenneneeBa. OcoOGeHHOCTH
CTpPOCHHUS DJIEKTPOHHBIX 000JI04eK aTroMoB MeTauioB. OOmue Qusnyeckue cBoiicTBa MeTauioB. CIlaBbl METaslIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METaJIOB.

XHUMHUYECKHE CBOMCTBA BAXHEUIITUX METAUIOB (HATPHH, KA, KaIbIIUH, MAarHUM, aTIOMUHUN, ITUHK, XpPOM, JKEJIe30, MEJIb) B UX
COEIMHEHU.

O61ue crnocoObl noJlydeHust MeTaJioB. [[puMeHeHre MeTallJIOB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl U3YUYCHUS BEIIECTB W UX MPEBPAIICHUN: W3yUeHHE KOUIEKIMH «MeTaibl U CIIaBbl», 00pasIioB
HEMETaJJIOB, PEIICHUE DKCIIEPUMEHTANIBHBIX 3a7a4, HAOIIOJEHUEe W OMHCAHUE JIEMOHCTPAIIMOHHBIX M J1a0OpPAaTOPHBIX OIBITOB
(B3auMoefiCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT U IIeJI0Uei, KaueCTBEHHbIC PEaKIIMU Ha KAaTUOHBI METAJLJIOB).
PacuérHble 3a1a4u.

Pacuérel Macchl BemiecTBa WM 00bEMA Ta30B MO HM3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM O0BEMY OJHOIO U3
YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, Pacd€Thl Macchl (00bEMa, KOTWYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIU OJHO U3
BEIIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xumum B obecrieueHUr SKOJOTHYECKOM, YPHEPTEeTUUYECKON M MHINEBOM O€30MaCHOCTH, Pa3BUTUU MeauluHbl. [loHaTHEe O
HAaYYHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKIIUH.




[IpencraBienust 006 00X HayYHBIX IPUHIIAIIAX POMBIIIEHHOTO MTOJIY4€HHS Ba)KHENIINX BEIIECTB.

YesoBeKk B MHpE BEUIECTB M MATEPUAJIOB: Ba)XKHEHMIIME CTPOUTEIBHBIE MATEpUalbl, KOHCTPYKIMOHHBIE MaTEpHAJIbI, KPAaCKH,
CTEKJIO, KEpaMHKa, MaTepHalibl sl JIEKTPOHUKH, HAHOMATEpHUaJIbl, OPraHUYECKHUE U MUHEPAJIbHbIE YJOOPEHMUS.

XuMUsL U 310pOBbE YEJIOBEKA: MpaBUja MCIOJIb30BAaHUS JIEKApPCTBEHHBIX IpENapaToB, MpaBuja OE30MaCHOIO HCIOJIb30BAHUS
IpernapaToB ObITOBON XMMHHU B IOBCEAHEBHOM KU3HMU.

MexnpeMeTHbIE CBA3U.

Peanuzamnus MeXNpeAMETHBIX CBsI3€il MpU M3Y4YeHHH OOIIEH M HeopraHudeckoi xumuM B 11 Kjacce oCyliecTBISETCS yepes
HCIIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK M TOHATUMN, SBISIOIIUXCS CHUCTEMHBIMHU JUIS OTICIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAy4YHOI'O LIUKJIA.

OOmuMe ecTecCTBEHHO-HAay4YHbIE MOHATHS: Hay4YHbId (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHallu3, CHUHTE3, Kiaccupukaus,
MEPUOIMYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIEITUPOBAHNE, U3BMEPEHHUE, SBIICHUE.

®u3uka: MaTepus, HDHEPrus, Macca, aToOM, DJJEKTPOH, IIPOTOH, HEUTPOH, HOH, H30TOI, pPAaJAOAKTUBHOCTb, MOJIEKYJIA,
HSHEPreTUYECKU YpOBEHb, BEILIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHME BEIIECTBa, (PU3NYECKHUE BETUYMHBI U €IUHULIBI HX
U3MEPEHUsL, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTeMa, ouocdepa, MaKpo- 1 MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.
['eorpadusi: MuUHEpasbl, TOPHBIE TIOPOIbL, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIUBO, PECYPCHI.

TexHoJIorusA: XMMUYECKasi POMBIIUIEHHOCTb, METAJLTYPIHUsl, IPOU3BOICTBO CTPOUTEIIBHBIX MATEPUAIIOB, CEJIbCKOX035HCTBEHHOE
IIPOU3BOJICTBO, MUIIEBAs MPOMBIIIEHHOCTD, (hapMalleBTHUECKast IPOMBIIIEHHOCTb, TPOU3BOJCTBO KOCMETHYECKUX MTPENapaToB,
IIPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTEPUAIOB, JJIEKTPOHHAS ITPOMBIILIEHHOCTb, HAHOTEXHOJIOTHH.

2. [Inanupyemble pe3yabTaThbl OCBOEHHUS Y4eOHOI0 NMpeaMeTa
JIMYHOCTHBLIE PE3YJIBTATDBI
®I'OC COOQO ycranaBiauBaeT TpeOOBaHMS K pe3ybTaTaM OCBOCHUSI 00YUYAIOIIMMUCS MPOrpamMM CpPeIHEro 00IIero 0opa3oBaHus
(JITMYHOCTHBIM, METAINIPEAMETHBIM U MTPEAMETHBIM). HaydHO-MeToIMYecKol OCHOBOM TSI pa3pabOTKH TUTAHUPYEMBIX PE3YIIBTaTOB
OCBOEHUS TIPOTPAMM CpPEHETO 0011Iero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIBHOCTHBINA TTOIXO.
B coOTBETCTBHUU C CUCTEMHO-IEITEIIEHOCTHBIM ITOX0I0OM B CTPYKTYPE JJUYHOCTHBIX PE3YIbTATOB OCBOCHHMSI MPeIMEeTa « XUMUSD)
Ha YPOBHE CpPEeIHEro o0Iero 00pa3oBaHus BBIACICHBI CICIYIONINE COCTABIISIONINE:
OCO3HaHHUE 00YUYaIOIIUMHUCS POCCUHUCKON TPAKIAHCKON UACHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH H
CaMOONPEIENIECHUIO;
HaJM4Me MOTHUBAIMH K O0YYECHHIO;



[eJIeHANPaBIEHHOE PA3BUTHE BHYTPEHHUX YOEXKICHUI TUYHOCTH HA OCHOBE KJIFOYEBBIX IEHHOCTEN U HICTOPUYECKUX TPATUIUI
0a30BOI HAYKH XMMUH;

TOTOBHOCTH U CLIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH J1€ATENbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU,
NPUCYUTUMU [ETOCTHON CUCTEME XUMHUECKOTO 00pa30BaHus;

HaJIM4YKEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh LEIH U CTPOUTDH KU3HEHHBIE TIIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS MPEAMETa « XUMHUSH JOCTUTAIOTCS B €IMHCTBE YUYEOHOW M BOCITUTATEIBHON JEATEILHOCTH B
COOTBETCTBHM C TYMAaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UAEATaMHU POCCUNCKOTO
IPaKIAHCKOTO 00IIIeCTBa, MPUHATHIMU B 00IIIECTBE HOPMAaMH | MPABUJIAMHU TTOBEICHUS, CITIOCOOCTBYIONTUMU MTPOIIECCaM
CaMOITO3HAaHUsl, CAMOPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH O0YyYaIOIINXCS.

JIngyHOCTHBIE pe3yNbTaThl OCBOCHUS MIPEAMETA «XUMHUS OTpakaroT CPOPMUPOBAHHOCTH OMBITA MO3HABATEIHLHOU U
MPAKTUYECKON JEATEIbHOCTH 00YUYAIOIIUXCS [0 Peain3alliy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpa;ka1aHCKOr0 BOCIIHTAHUS

OCO3HaHMSI O0YYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MTPaB U 00S13aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;
IIPEJICTABIICHUS O COLMAIIBHBIX HOPMaxX U IIPaBUJIaX MEXJIMYHOCTHBIX OTHOLLICHUH B KOJUIEKTUBE,

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JCSATEIBHOCTHU MIPH CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUH YU€OHBIX U MMO3HABATEIIbHBIX
3a/1a4, BBIIIOJHEHUA XUMUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTYMEHTHI IPYTUX MPU aHATU3€ Pa3IUYHBIX BUOB
y4eOHOM eI TEIHbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJICINIO0 OT€UYECTBEHHON XUMHUU;

YBaKEHUS K MPOILIECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHUSI XUMUU, OCO3HAHUS TOTO, YTO JTJOCTUKEHUS
HayKH €CTh PE3yJIbTaT JJIUTEIbHBIX HAOII0ICHUH, KPOTOTIMBBIX SKCIIEPUMEHTAJILHBIX TTOMCKOB, IOCTOSIHHOTO TPYJa YUE€HBIX U
MIPAKTUKOB;

HMHTEpeca U MO3HABATEJIbHBIX MOTHBOB B MOJIYYEHUH U MOCIEAYIONMIEM aHaIn3e HHPOPMAIIIHU O MEPETOBBIX JOCTUKEHHUSIX
COBPEMEHHOW OTEYECTBEHHON XUMUH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPABCTBEHHOI'0 CO3HAHUs, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIEHHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUUYECKUMU SBJICHUSIMH,

Y IPUHUMATH OCO3HAHHBIE PELICHUS, OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYNIKM CBOUX TOBAPUUIEH C IMO3ULIMI HPABCTBEHHBIX U ITPABOBBIX HOPM U
OCO3HAaHUE MOCIIEACTBUMN ITUX MOCTYIIKOB;



4) popMupoOBaHHUSI KYJIbTYPHI 310POBbSI:

MOHUMAaHUS [IEHHOCTEH 30pOBOro 1 0€30MacHOro 00pasa >KM3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
($U3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOI0/IeHUs MpaBuil 0€30MacHOr0 0OpaIlleHus ¢ BEIECTBAMU B ObITY, TOBCEAHEBHOM JKU3HU U B TPYIOBOU JIEATEILHOCTH;
MOHUMAaHUS IIEHHOCTH MPABWII MHIANBUYAIBHOTO U KOJIJIEKTUBHOIO 0€30M1aCHOTO MOBEACHUS B CUTYAIIMSIX, YTPOXKAIOIINX
3I0POBBIO U )KU3HH JIIOJIEH;

OCO3HaHMS MOCIEACTBUI U HENPHUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJKOr0Jsl, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOr0 BOCIIMTAHHUS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEA0BATEILCKOM IESITEILHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOMN 1
IPYTUX BAJAX ACATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUU MPAKTUYECKUX 3a]1a4 COLMAJIbHON HApPaBIEHHOCTH (B paMKax CBOETrO Kjacca,
IIKOJIBI);

MHTEpeca K IPAKTUYECKOMY M3yUEHHUIO NpodecCcuid pa3IuyHoro pojaa, B TOM YHUCII€ HA OCHOBE MPUMEHEHHUSI PEIMETHBIX 3HAHUM
10 XUMUHU;

YBOXEHHUS K TPYAY, JIIOAAM TPyAa U pe3ysibTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTU K OCO3HaHHOMY BbIOOPY MHAMBHIyaJIbHOM TpaeKTOpuu 00pa3oBaHusl, Oy aye npodeccuu U peaausalunuu
COOCTBEHHBIX ’KU3HEHHBIX IIJIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEN
00111eCTBa;

6) IK0JIOrHYeCcKOro BOCIIMTAHMSA:

AKOJIOTUYECKHU LEJIECO00PA3HOTr0 OTHOIIEHUS K MPUPOJE, KAK HCTOYHUKY CYLIECTBOBAHHUS KU3HU HA 3eMJIE;

MMOHUMAaHUS TJI00AIBHOIO XapakTepa 3KOJOTHUECKUX MPoOJIeM, BIUSHUS SKOHOMUYECKUX MPOLECCOB Ha COCTOSIHUE TPUPOIHON U
COLIMAJIbHOM CpENbI;

OCO3HaHMUsI HEOOXOIUMOCTH UCIOJIb30BAHUS JOCTUKEHUN XUMUU JJIs1 PEIICHHS BOIIPOCOB PAllMOHATBHOTO
MIPUPOIOTIONb30BAHUS;

AKTUBHOT'O HENPUATHS JEUCTBUN, IPUHOCALLIUX BPEJ OKPYKArOLIEN IIPUPOIHOU Cpelie, YMEHUS IPOTHO3UPOBATH
HEOIaronpusITHbIE IKOJIOTHYECKUE TTOCIIECTBUS MPEANPUHUMAEMBIX ACHCTBUHN U NPEeOTBPAILATh UX;

HaJIMYus Pa3BUTOIO SKOJOTMYECKOTIO MBIIIIIEHUS, DKOJIOTMYECKON KYJIBTYPBI, OIIbITA AEATEILHOCTH IKOJIOTHIECKON
HAIIPaBJICHHOCTHU, YMEHUS PYKOBOJACTBOBATHCSA MU B IIO3HABATEIILHON, KOMMYHUKATUBHOM U COLIMAIILHOM IIPAKTHKE,
CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSTH UICOJIOTHH XeMohoouu;

7) IEeHHOCTH HAYYHOT 0 MO3HAHMSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU;



[OHMMaHUs CHEHU(PUKN XUMHUU KaK HAYKH, OCO3HaHUs €€ posid B ((OPMUPOBAHUM PALIMOHAIBHOIO HAYYHOTO MBIIIIJICHUS,
CO3/IaHUU LIEJIOCTHOTO MIPEJICTABICHUS 00 OKPYKAIOLIEM MHUPE KaK O €IMHCTBE IPUPOJIbl U YEJIOBEKA, B IO3HAHUU TPUPOIHBIX
3aKOHOMEPHOCTEN U PElIeHUH NpoOIeM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XUMHHU ISl COBPEMEHHOM [IUBMIIM3ALMU: B €€ TYMaHUCTUUECKON HAIPaBIECHHOCTH U
BaYKHOU POJIM B CO3JJaHUM HOBOM 0a3bl MaTepUalIbHOM KYJIbTYpPBI, PEIICHUH IT100aIbHBIX TPOOJIEM YCTOHYMBOIO Pa3BUTHS
YeJIOBEYECTBA — CHIPbEBOM, SJHEPTE€TUYECKOM, MUIIEBON U IKOJOTMYECKON O€30MaCHOCTH, B Pa3BUTUN MEIULIMHBI, 00€CIIEUEHUN
YCIIOBUH YCIIEITHOTO TPYAA U HKOJIOTUYECKH KOM(POPTHOM KU3HU KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON rPaMOTHOCTHU: MIOHUMAHUS CYIIIHOCTA METO/I0B IMO3HAHMUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIOJIB30BATh MOTYYaeMble 3HAHUS ISl AaHAJIW3a U OOBSICHEHUS SIBICHUN OKPY’KAIOIIET0 MUPA U POUCXOISIINX B
HEM M3MEHEHUH, YMEHHUS JIeJ1aTh 00OCHOBAHHBIE 3aKIIOYEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS TAHHBIX C LIEIbIO
MOJIy4E€HHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENBHO UCIIONB30BATh XUMUUYECKUE 3HAHMS JIJIS1 PEILICHUS MPOOJIEM B PEAIbHBIX )KU3HEHHBIX CUTYyaIUsX;
MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKOU IEATEITbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHNIO, K aKTUBHOMY ITOJIYY€HHUIO HOBBIX 3HaHUH 1O
XUMHHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TPy/ia B Pa3IMUHBIX cepax NpoPecCHOHANbHOMN 1eATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3yiabTaTbl OCBOEHHUS Y4EOHOTO npeameTa « XUMUs» Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHMsl BKIKOYAOT:
3HaYUMBbIe U1 (POPMUPOBAHUS MUPOBO33PEHHSI 00YUAIOIIMXCS MEXIUCIUIUITMHAPHBIE (MEKIIPEIMETHBIE) OOLIIEHAYYHbIE
MOHSATHUS, OTPAKAIOLIUE LETOCTHOCTh HAYYHOM KapTUHBI MUpa U cieUU(DUKY METOJOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (MaTepus, BEIECTBO, SJHEPTHs, IBJICHUE, MPOLECC, CUCTEMA, HAYUHBIA (PaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHUs, KCCIIeJOBaHUE, HAOIIO/IEHHE, U3BMEPEHUE, SIKCIIEPUMEHT U APYTHE);

YHUBEpCalbHbIe yueOHbIE 1eCTBUS (M03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 0OecnieunBatoe (GopMHUpOBaHUE
(YHKIMOHAJIBLHOW TPaMOTHOCTH M COLIMAJIbHON KOMITETEHIIUH 00YyYarouuXxcsi;

CIIOCOOHOCTH 00YYaIOLIUXCSl UCIOIb30BaTh OCBOCHHBIE MEXIUCLUUILUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHBIC
y4eOHbBIC ICUCTBUS B MO3HABATEILHON M COIIMATIBLHOM MPAaKTUKE.

MetanpeameTHbIe pe3yiabTaThl OTPAXKAIOT OBJIAJICHIUE YHUBEPCAIbHBIMU YU€OHBIMU MTO3HABATEIBHBIMU, KOMMYHUKATUBHBIMH U
PETYISTUBHBIMU JACHUCTBUSMHU.

OBiaseHue YHMBEPCAJIbHBIMH Y4eOHBIMH O3HABATEIbHBIMHU ACHCTBUAMMU:

1) 6a30Bble JIOrHYecKUe AeHCTBHSA:

CaMOCTOSITENIbHO (POPMYIIMPOBATH M AKTYaJIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;



ONpeNeNATh LENU JeATEeIbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX JTOCTUKEHUS, COOTHOCUTH PE3YyJIbTaThl I€ATEIbHOCTH C
MOCTABJICHHBIMU LIETISIMU;

UCIIOJI30BaTh IPU OCBOCHUU 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIUICHUS — BBIJICSATh XapaKTepHbIE MPU3HAKU MMOHSATUN U
yCTaHABJIMBATh UX B3aHMOCBSI3b, UCIIOJI30BaTh COOTBETCTBYIOIIME MOHATHUS 111 OOBSICHEHUS OTJIEIbHBIX (DAKTOB U SIBJICHHUIA;
BBIOMPATHh OCHOBAHUS U KPUTEPUHU JIJIST KIIACCU(DUKAIIMU BEIIECTB U XUMUYECKUX PEaAKIIHiA;

yCTaHABJIMBATh TPUUYUHHO-CIICICTBEHHBIC CBSI3U MEXAY N3YYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUIECKUE PACCYKIACHUS (MHAYKTHBHBIC, IEAYKTUBHEIC, 10 aHAJIOTHH ), BBISBJISITH 3aKOHOMEPHOCTH U TTPOTUBOPEYHS B
paccMaTpUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOIIECCE MMO3HAHMS, HCTIOIB3YEMbIC B XMMHUH CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, TPE0oOPa30BEIBATH MOICIIBHBIC
MIPEACTABICHUS — XUMUYICCKUN 3HAK (CUMBOJT) DJIEMEHTA, XUMUdeckas (popMmyiia, ypaBHCHIUE XUMHIECKON PEaKIIUU — TIPH
pEIIeHNH YIeOHBIX TT03HABATEILHBIX U MIPAKTUYCCKUX 3a]1a4, MPUMEHSATHh Ha3BaHHbBIE MOJICTILHBIC MPECTABICHUS JJISI BHISBICHUS
XapaKTEPHBIX MPU3HAKOB N3YYaeMbIX BEIIESCTB U XUMUICCKUX PEaKITHH.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eCTBUA:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH;

(bopMyIUpPOBATh 1IN U 33]]Ja4K UCCIIEIOBAHUS, UCIIOJIb30BATh ITOCTABJIICHHBIE U CAMOCTOSATEIHLHO COPMYITHUPOBAHHBIE BOIIPOCHI
B KaU4e€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 11 POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBbIX
CYXJICHUU;

BJIAJICTh HABBIKAMU CaMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEJCHUSI YUCHUUECKUX YKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUS
Ha0II0AaTh 32 X0JI0OM MPOIECCa, CAMOCTOSATEIHLHO MPOTHO3UPOBATH €r0 Pe3ybTat, (hOpMyIUpOBaTh 000OIEHUS U BHIBOBI
OTHOCHUTENFHO JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHNUSA, COCTABIISATH 0OOCHOBAHHBIN OTUET O MPOJEIaHHON paboTe;
MpHOOpPETaTh OMBIT YYCHUYECKON UCCIIET0BATENBCKON U TIPOEKTHOM AESTEIILHOCTH, IPOSBISATH CIOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSATEIILHOMY ITOMCKY METOIOB PEIICHUS MPAKTHICCKUX 3aa4, MPUMEHEHUIO Pa3IMIHBIX METO/IOB ITO3HAHMUSI.

3) pabora ¢ uHpopmanmeii:

OPHEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHUKAX WH(MDOPMAIUH (HAYYHO-TIOMYJISIpHAS IMTepaTypa XUMHIECKOTO COJICPIKaHMS,
CIIpaBOYHBIE TTOCOOMS, pecypcbl UHTEepHETa), aHaTU3UpOBaTh HH(OPMAIIUIO PA3IMYHbIX BUAOB U (POPM IpEICTaBICHNUS,
KPUTHYECKH OIEHUBATH €€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTb;

(bopMyIHUPOBATh 3aIIPOCH] M MPUMEHSITH PAa3JIMYHBIE METOIBI PU TTOUCKE U 0TOOpe nH(POpMaIu, HEOOXOTUMOM IS
BBITIOJTHEHUSI YICOHBIX 3a71a4 OMPEACTIEHHOTO TUTIA;

MpUOOPETATh OMBIT UCTIOJIb30BaHMS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUN U PA3JIMYHBIX TIOUCKOBBIX CUCTEM;
CaMOCTOSTENILHO BRIOUPATh ONTHUMANIbHYIO (popMy mpecTaBieHus napopmaiuu (cxembl, rpaduky, TarpaMMbl, TAOJIUIIHI,

PUCYHKH U IPYTHUE);



MCTIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEACTBA MPHU padOTe C XUMUIECKON HH(OpMaIIME: TPUMEHSATh MEKIPEIMETHBIC
(busmyeckre 1 MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (POpMYIIbl, a0OpeBUATYPBI, HOMEHKJIATYPY;

MCTIONI30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATIISTHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH eCTBUSIMU:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOi TeMbI B XO/I€ TUAIIOTA

W/WTA JUCKYCCHUH, BHICKA3bIBaTh HJICH, OPMYITUPOBATH CBOM MPEIJIOKEHUSI OTHOCUTEIHLHO BBITIOHEHUS TPEIIOKCHHOH 3a1a4u;
BBICTYTIATh C MPE3CHTAINEH Pe3yIhbTaTOB MO3HABATEIHLHON MEATETLHOCTH, MOTYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO
CBEPCTHUKAMH TP BHITIOJIHEHUH XUMUIECKOTO IKCIIEPUMEHTA, MPAKTUIECKOW paOOTHI IO UCCIEAOBAHUIO CBOMCTB N3Y4aeMBbIX
BEIIIECTB, pPeaTM3aIiuy y4eOHOTO TPoeKTa U (HOPMYITUPOBATH BHIBOIBI

0 pe3yJIbTaTaM IPOBEAEHHBIX UCCIICIOBAHUHN MyTEM COTJIACOBAHUS TTO3HIINK B XO/€ 00CYKIeHUS 1 00OMEHA MHCHHSIMU.
OBJajieHHe YHHBEPCAJbLHBIMH PEryJISITHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO IJIAHUPOBAThH M OCYIIECTBIIATH CBOIO MTO3HABATENBHYIO ACSITEILHOCTD, OTPEAeIiss e€ IeNd U 3a7a4H,
KOHTPOJIMPOBATh M TI0 MEpPe HEOOXOIMMOCTH KOPPEKTHUPOBATH MPEAJIaraeMbIil aITOPUTM JACHCTBUI TTPH BBIMTOTHECHUN YI€OHBIX U
MCCJIEI0OBATENbCKUX 3a/1a4, BEIOUpaTh Hanbosee 23 (HEeKTUBHBIN CIOCO0 UX PEIICHHS C YIETOM MOTYUYEHUSI HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHUYECKUX PEAKIIUSIX;

OCYIIECTBJISITH CAMOKOHTPOJIb CBOCH JIEATETLHOCTH Ha OCHOBE CaMOaHaJIN3a U CAaMOOIIEHKH.

MHNPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmMeTHbIe pe3yapTaThl OCBOEHUA Kypca « OpraHnyecKas XuMus»» OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh MPEICTABICHUNA O XUMHUYECKOW COCTABJISAIOIIEH €CTECTBEHHO-HAYUYHOM KApTUHBI MUPA, POJIU XUMHH B
MO3HAHUU ABJICHUM MPUPOJIbI, B POPMUPOBAHUU MBILUIEHUS U KYJIbTYPbl JUYHOCTH, €€ (PyHKIIMOHATIBLHON rPaMOTHOCTH,
HEO0OXOAMMOM ISl pelIeHUs MTPAKTUYECKUX 3a]1a4 U 9KOJOTUYECKH 0OOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/I0POBbIO U
IPUPOJHOM CPEAE;

BJIQJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPAasi BKJIIOYAET: OCHOBOIIOJIAral0IINe MOHATUS (XUMHUUECKHUI 3JIEMEHT, aTOM,
AIIEKTPOHHASI 000J0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas CBsA3b, CTPYKTypHas (hopmMyia
(pa3BEépHyTas U COKpalEHHas1), MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKeNleT, PYyHKIMOHANIbHAS rpyNIa,
paguKa, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN PsAZl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA U A30TCOAEPIKAILNE COCANHEHMUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHHUS
opranndeckux BemniectB A. M. ByTiepoBa, 3aKk0H COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUH;



MHUPOBO33PEHYECKHUE 3HAHMUS, JICIKAILME B OCHOBE IOHUMAHUS PUYUHHOCTH U CUCTEMHOCTU XUMUYECKUX SIBJICHUM,
(haKTOJIOTUYECKHE CBEJICHUS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U 0€3011aCHOM UCIOJIb30BAaHUU BaXKHEHIIINX OPraHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN ESITEILHOCTH YEIIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHUI BBISBJIATH XapaKTepHbIE MPU3HAKU MTOHSATUHN, YCTAaHABIUBATH KX B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHME OHATHUSA MPU ONTMCAHUH COCTABA, CTPOCHUS U NMIPEBPALICHUN OPTAHUYECKUX COEAUHEHUI;
c(hOpMHUPOBAHHOCTh YMEHHUH UCIOJIB30BaTh XUMUUYECKYIO CUMBOJIUKY JIJIsl COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAMEHHOI) GOPMYIT OPTaHUUECKHUX BEIIECTB U YPABHECHUI XUMHUECKUX PEAKIINA, N3TOTaBINBATH MOICIIN
MOJIEKYJI OPTaHUYECKUX BELIECTB IS WIUTIOCTPALIMY UX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIIMBATh MPUHA/JIEKHOCTh U3YYEHHBIX OPTaHUYECKUX BEUIECTB MO UX COCTABY U CTPOCHHUIO K
onpeaen€éHHOMY KIIacCy/Tpynine coequHeHni (YriaeBo0pOIbl, KUCIOPOI U a30TCOIepKAINE COEAMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS ), 1aBaTh UM Ha3BaHMs o cucteMatnyeckor Homenknatype (IUPAC), a Takxe npuBOIUTH
TPUBUAJIbHBIE HA3BAHUSI OTAEIbHBIX OPIrAaHMYECKUX BEIIECTB (3TUJIEH, MPONWIEH, allETUIIEH, 3TUJICHTJIMKOIb, TTTULIEPUH, (PEeHOT,
(dbopmanibierus, aeTaabAeru]l, MypaBbiHas KUCIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsK KUCIIOTa, CTEAPUHOBAs KHCIIOTA, IIIH0K034,
bpyKTO3a, Kpaxmal, LeJUII0JI03a, TIUIHH);

c(OpPMHUPOBAHHOCTH YMEHUS ONPENEIATh BUIbl XUMUYECKOU CBS3U B OPraHUYECKUX COEIMHEHUAX (OJIMHAPHBIE U KPATHBIE);
c(OPMUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHUSI TEOPUH CTPOEHUS opraHnueckux Bemects A. M. Bytieposa nis
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILECTB;
c(OpMUPOBAHHOCTh YMEHHUI XapaKTeprU30BaTh COCTAB, CTPOEHHE, (PU3MUECKUE U XUMUYECKNUE CBOMCTBA TUITUYHBIX
IpeJICTaBUTENEeN pa3IMUHBIX KJIAaCCOB OPraHMYECKUX BElIeCTB (METaH, 3TaH, STHIEH, MPOMNUIIEH, alleTujieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, 3TUIIEHTJIUKOJIb, TIIMUEPUH, (PEHOJI, alleTalIbIETU, MypaBbUHAS U YKCYCHas
KHCJIOTBI, TJIFOK03a, KpaxmaJl, LEeJUI0JI03a, AMUHOYKCYCHAs! KMCIIOTa), UJUTFOCTPUPOBATH TEHETUUECKYIO CBSA3b MEXIY HUMU
YPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUHN C UCTIOJb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO ChIphs (He(PTh, MPUPOIHBIN a3, Yrob), CIIOCOObI
UX Mepepad0TKHU U MPAKTHYECKOE MPUMEHEHUE TPOTYKTOB NEPEpadOTKY;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOAUTH BBIUYMCICHUS IO XUMUYECKUM YPaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEILIECTBA UJTU MPOYKTa PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 UCXOIHBIX BEILIECTB

WJIU TIPOJTYKTOB PEAKIINH );

c(OpMUPOBAHHOCTH YMEHHH BJIaJIETh CHCTEMOM 3HaHHUI 00 OCHOBHBIX METO/IaX HAYYHOT'O IO3HAHMSI, UCIIOIB3YEMBIX B XUMUU
MPU U3YYEHHUH BEIIECTB M XUMUYECKHUX SIBJICHUH (Ha0II01eHne, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIMPOBAHUE), UCTIONIb30BATh
CUCTEMHbIC XUMUYECKUE 3HAHUS JIJIs1 IPUHATUS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX
IIPUMEHEHUEM;



c(hOpMHUPOBAHHOCTh YMEHHI COOMI0OAATh MPaBUIIA MOJIb30BAHUS XUMUYECKON NTOCY0M U TaO0paTOPHBIM 000pYAOBaHUEM, &
TaKKe MpaBuiia oOpalieHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH 10 BBITIOJHEHHUIO JJA0OPATOPHBIX XUMHUYECKHUX
OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH MIIAHUPOBATh U BBIMOIHATh XUMUYECKUN HKCIIEPUMEHT (TIPEBPAILICHHUS] OPTAHUYECKHUX BEILECTB MPU
HarpeBaHUH, MOJTYYECHUE ITUICHA U U3YUYEHUE €T0 CBOMCTB, KAUYECTBEHHBIE PEAKIIUNA OPTAHUYECKUX BEILIECTB, ICHATYpPALIHs
O€JIKOB MPU HArPEBaHUH, [IBETHBIE PEAKIIMK OEJIKOB) B COOTBETCTBUU C MPABUJIAMU TEXHUKU O€30MAaCHOCTH MPU 0OpaIEHUH C
BEIIECTBAaMH U JaOOPaTOPHBIM 000PYI0BAaHUEM, MTPEICTABIATH PE3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (hOpMeE 3ammmcu
YpaBHEHU COOTBETCTBYIOIIUX PEaKIUi U (OPMYyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTHUECKU aHAIM3UPOBATh XUMUYECKYIO HHPOPMALIKIO, TOTYyYaEMYIO U3 pa3HbIX UCTOUYHUKOB
(cpenctBa MaccoBoi uH(popmaru, IHTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHUI COOMIOAATh MPABUIIA SKOJOTUYECKU LIETECO00Pa3HOTO MOBEACHHUS B OBITY U TPYI0BOI
NEATEIIBHOCTH B LIENSAX COXPAHEHHUs CBOETO 3I0POBbs U OKPYKAOIIEH IPUPOIHOM CPEABI, 0CO3HABATH OMTACHOCTH BO3ACHCTBUS
Ha YKMBBIE OPTAHU3MBI ONIPEAEIEHHBIX OPTAHUYECKHUX BEIIECTB, MOHMMAas cMbIci nokasarens [IJIK, noscHaTs Ha npumepax
CIOCOOBI YMEHBIUICHUSI U IPEIOTBPALLIEHUS UX BPEAHOTO BO3ACHCTBHSI HA OpraHU3M YEJIOBEKa;

11 00Yy4arOIIKXCs C OTPAaHUYEHHBIMH BO3MOYXHOCTSIMU 3/I0POBBS: YMEHHUE IPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX
METOJ1aX IIO3HAHMS BEIECTB U XUMUYECKUX SABJICHUM;

IUIS CJETbIX U CIa00BUASIIMX 00YYarOIIMXCS: YMEHHUE UCIIONIBb30BaTh peabe(HO-TOUEUHYIO cucTeMy o0o3HaueHut JI. bpaitns ais
3aMyucy XUMHUYECKUX (popmy.

11 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «O011ast 1 HeOpraHuuecKasi XUMUsD OTPaKaroT:

c(hOpMHUPOBAHHOCTD MPEICTABICHUN: 0 XMMUYECKOW COCTABIISIONIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUH B
MO3HAHUU SBJICHUM PUPOJIbI, B POPMUPOBAHUU MBILUIEHUS U KYJIbTYPbl JUYHOCTH, €€ ()YHKIIMOHATIBHON rPaMOTHOCTH,
HE0OXOAMMOM ISl pelIEHUs] TPAKTUYECKUX 3a]1a4 M SKOJOTUYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO U
IPUPOJHOM CPEAE;

BJIaJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPAasi BKJIIOYAET: OCHOBOIIOJIATAIOIINE MOHATUS (XUMUUECKHUI 3JIEMEHT, aTOM,
U30TOII, S-, P-, 0- 2JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTD,
ANEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKUCIICHMSI, XUMUYECKAsl CBSI3b (KOBAJIEHTHAsA, NOHHAS, METAJUINYECKas, BOJOPOIHAS),
KpUCTAJUINYECKasl PEIIETKA, TUIIBI XUMUUYECKUX PEAKLIMM, pPACTBOP, IIEKTPOJIUTBI, HEAJIEKTPOIIUTHI, JIEKTPOJIUTAYECKAS
JUCCOLIMALINS, OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKLIMN, XHMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI
(Teopust AAESKTPOJIMTUUECKON qUuccoMalum, nepuoaudeckuii 3akon 1. 1. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIIECTB,
3aKOH COXPAHEHMS U MPEBPALIEHUS YHEPTUU TPU XUMHUYECKHUX PEAKLHUAX ), 3aKOHOMEPHOCTH, CAMBOJIMYECKH SI3bIK XUMUH,



MHUPOBO33PEHYECKHUE 3HAHMUS, JICIKAILME B OCHOBE IOHUMAHUS PUYUHHOCTH U CUCTEMHOCTU XUMUYECKUX SIBJICHUM,
(aKTOJIOrMYECKHUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJIYYEeHUU U 0€301MaCHOM UCIIOJIb30BAaHUU BaKHEHUIITNX HEOPTaHUUYECKHUX
BEIIECTB B OBITY U NPAKTUYECKOM ESITEILHOCTH YEJIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHUI BBISBJIATH XapaKTepHbIE MPU3HAKU MTOHSATUHN, YCTAaHABIUBATH KX B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE NOHATHUA NPU ONMMCAHUN HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLICHUI;

c(hOpMHUPOBAHHOCTh YMEHHI MCHOIB30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJICHUs (POPMYJT BELIECTB U ypaBHEHUHN
XUMHUYECKUX peakiuil, cucremarnueckyro HoMeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUSI OTAEIbHBIX HEOPTaHUYECKUX
BeIECTB (yrapHblii ra3, yriaekHucibli ra3, aMMHuak, raiméHas U3BeCTh, Heral€Has U3BeCTh, TUTHEBASI COA, IUPUT U APYTHUE);
c(hOpMHUPOBAHHOCTH YMEHUI ONPEAEIISATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B COETMHEHUSIX
Pa3IMYHOrO COCTaBa, BUJI XUMUYECKOM CBSA3M (KOBAJICHTHAsI, HOHHAS, METaJUIMYECKasi, BOJOPOHAsS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BEUIECTBA (ATOMHAsI, MOJIEKYJISIPHASI, HIOHHAS, METAJNINYECKasl ), XapaKTeP CPeAbl B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAUHEHUMN;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATh MPUHA/JIEKHOCTh HEOPTaHUYECKHUX BELIECTB MO UX COCTABY K ONPEACIEHHOMY
KJIaCCy/TpyIIe COeUHEHUN (IIPOCThIE BEIIECTBA — METAJIIBI M1 HEMETAJLIbI, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE
TUIPOKCUIBL, COJIN);

c(OpPMHUPOBAHHOCTh YMEHUI pacKpbIBaTh CMBICI Iepuoanueckoro 3akoHa J[. 1. MenneneeBa u 1eMOHCTpUPOBAThH €I0
CUCTEMATHU3UPYIOILYIO, OOBSICHUTENIbHYIO U IPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX 3JIeMEHTOB 1—4 nepuoaos
[Tepronnyeckoit cucteMbl XuMu4eckux 31emMenToB [1. . MeHneneeBa, HCHOb3Ys IOHATHSA «S-, P-, 0-37I€KTPOHHBIC OPOUTAITI,
«IHEPreTUYECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX AJIIEMEHTOB U UX COEUHEHUH 1O
nepuoaam u rpymmam llepuonnueckon cucreMsl xuMuueckux 3seMmeHToB 1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh (OMKUCHIBATh) OOIME XUMUUECKHE CBOMCTBA HEOPTAHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE T€HETUUECKON CBSI3U MEXAY HEOPraHMYECKUMH BEIIECTBAMU C ITOMOUIBIO
YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINAM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(DULIIUPOBATH XUMUYECKUE PEAKIIUHU IO PA3IMYHBIM MPU3HAKAM (UHUCITYy U COCTaBY
pearupyroumx BeecTB, TeII0BOMY 3(h(PEeKTy peakiuu, U3MEHEHUIO CTENIEHEN OKUCIIEHUS 2JIEMEHTOB, 00PAaTUMOCTH PEAKLIUH,
Y4acTHUIO KaTalln3aTopa);

c(OPMUPOBAHHOCTh YMEHHUI COCTABJIATh YPaBHEHMS PEaKIUi pa3InYHbIX TUIIOB, MOJTHBIE U COKPAIIEHHbIE YPaBHEHUS PEaKuil
MOHHOTO OOMEHA, YUUTHIBAs YCIOBHSI, IPH KOTOPBIX 3TH PEaKLUU UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTH YMEHHUI MPOBOIUTH pPEAKLUU, OATBEPKIAIOIINE KaUeCTBEHHBIN COCTAaB Pa3IMUHbIX HEOPTraHUYEeCKUX
BEILIECTB, PACIIO3HABATH ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIUE B BOJAHBIX paCTBOPaX HEOPraHUYECKHUX BEILECTB;



c()OpPMUPOBAHHOCTh YMEHUI PACKPBIBATH CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA TOCPEACTBOM COCTABICHUS
AJIEKTPOHHOT'O OajlaHCa 3TUX peaKLui;

c(OPMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUUECKON PEAKIMK OT pa3IN4HbIX (DAKTOPOB; XapaKTep
CMEILIEHUS] XMMUUYECKOTO paBHOBECHUS B 3aBUCUMOCTH OT BHEIIHEro Bo3zaeiicTeus (npuHuun Jle latense);
c(OpPMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh XUMUUYECKUE TPOLIECCHI, JIEKAIINE B OCHOBE IIPOMBIIIJIEHHOT'O IIOJYyYEHUS CEPHOI
KHCJIOThI, aMMHUaKa, a TaKkke c(hOPMHUPOBAHHOCTD MPECTABICHUN 00 OOIMX HAYUHBIX MPUHIUIAX U SKOJOTHYECKUX MTpodIeMax
XUMHUYECKOT0 IPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTH YMEHHUI MPOBOIUTH BBIYUCIICHHUS C UCTIOIH30BAHUEM MOHATHS «MacCOBasi A0JI BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOIIEHUW ra30B MPU XUMHYECKHX PEaKLUIX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WIK 00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIECTB, TEIJIOBOTrO AP (EeKTa peaKki Ha OCHOBE 3aKOHOB
COXpaHEHUsI MacChl BEIIECTB, IPEBPALLICHUSI U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOII0OATh MPABUIIA MTOJIb30BAHUA XUMUYECKON MOCYA0M U TaO0OPaTOPHBIM 000PYAOBaHUEM, &
TaK)Ke MpaBuiia 0OpalleHus C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUMSAMH I10 BBITIOJHEHHUIO JJA0OPATOPHBIX XUMUYECKUX
OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJIHATh XUMHUUECKUN SKCIIEPUMEHT (pa3iiokeHHE IEPOKCHIa BOJOPOia B
IIPUCYTCTBUM KaTaJIU3aTOPa, ONPEIEICHUE CPEbl PACTBOPOB BEIIECTB C IIOMOIIBK YHUBEPCAIBHOIO HHAMKATOPA, BIMSIHUE
pa3ianyuHbIX (PAaKTOPOB HA CKOPOCTh XMMHUECKON peaKlMy, pPeakiiii HIOHHOrO 0OMeHa, KaueCTBEHHbIE PEeaKIMU Ha CyIb(aT-,
KapOOHaT- U XJIOPUJI-AaHUOHBI, HA KATUOH aMMOHHSI, PEILIEHUE 3KCIIEPUMEHTANIbHBIX 33]a4 [0 TeMaM «MeTasuib» u
«HeMmeramibl») B COOTBETCTBUM C MTPaBUJIaMU TEXHUKH 0€30IaCHOCTH MPHU OOPAILEHUH C BEILIECTBAMU U JJAOOPATOPHBIM
000pyJ0BaHUEM, IPEJICTABIIATH PE3YIbTaThl XUMUYECKOTO FKCIIEPUMEHTA B (DOpME 3allicy ypaBHEHUIN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpOBaTh BIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTHUECKU aHAIM3UPOBATh XUMUYECKYIO HHPOPMALIMIO, TOTYYAaEMYIO U3 Pa3HbIX HICTOYHUKOB
(cpencTBa MaccoBoM KOMMYyHUKaLMK, IHTEpHET U APYTHX);

c()OPMUPOBAHHOCTb YMEHUI COOJIIOIaTh MPaBUIIa SKOJOTUYECKH LIETIECO00PA3HOT0 MOBEEHUS B OBITY U TPYIOBOM
JESTEIBHOCTH B LIEJIIX COXPAHEHUS! CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOIHOM Cpelibl, 0CO3HABATh OMACHOCTh BO3/IEUCTBUS
Ha )KUBbIE OPTaHU3MBbI OIIPEACIIEHHBIX BEIIECTB, MOHMMAas cMbIca nokazatens 11K, noscHsATs Ha mpuMepax crocoobl
YMEHBLIEHUS U IPEIOTBPAIIECHHS UX BPEAHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

11 00y4arOIIKXCsl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/TOPOBBS: YMEHHUE IPUMEHSTh 3HAHUSI 00 OCHOBHBIX TOCTYITHBIX
METO/axX MMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

IUIS CJETBIX U CIA00BUASIIMX 00YYarOIIMXCS: YMEHHUE UCTIONB30BaTh peibeHO-TOUEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais
3aMyucy XUMUYECKUX (popmyI.



3. TemaTnuyeckoe NJIAHMPOBAHUE C YKa3aHUEM KOJIMYECTBA AKAJEMUIECKUX YaCOB, OTBOJIUMBIX HA OCBOCHUE KaXKIOU
TEMBI Y4eOHOTO MpeaMeTa, y4eOHOTo Kypca (B TOM YHCIIe BHEYPOUHOU AEATEILHOCTH), y4eOHOTO MOITYIIS, U
BO3MOKHOCTh UCTIOJIb30BAHMS TI0 3TOM TeME 3JIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, ABISIOIIUXCS
y4e0HO-METOIMYECKUMH MaTepraJaMu, UCTIOIb3YEMbBIMU JJIsI 00yUEHHUS W BOCITUTAHUS PA3TUIHBIX TPYIIIT
M0JIb30BATEJICH, MTPEJACTABICHHBIMU B 3JIEKTPOHHOM (IIU(POBOM) BHUJIE U PEAUTU3YIOIIMMH TUJIAKTHUYECKUE BO3MOKHOCTU
UKT, conepkanne KOTOPhIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaHUM.

10 knace
Ne Tema/Paznen KosaunuyectBo yacoB | Yuer nporpammsl Bocniutanus | Mcnoas3osanne JOP u [IOP
1 TeopeTnyeckre 0CHOBbI OPraHUYeCKOM 3 1.2,21,23,33,6.1,6.4,8.2 bubmuorexa [JOK
XHMHHU https://m.edso0.ru/7f41837c
11 [Ipenmer oprannueckoit xumuu. Teopus bubnuoreka HOK
CTPOECHHS OPTaHUYEeCKUX coelMHeHu A.M. 3 https://m.edsoo.ru/7f41837c
byrneposa
2 Yraesoaopoabl 13 1.1,23,4.4,55,6.4,7.4,8.3,8.4 | bubnuoreka LHOK
https://m.edso0.ru/7f41837c
2.1 [TpenenbHbIE YIIIEBOJOPOABI — AJIKAHBI ) bubnuoreka HOK
https://m.edso0.ru/7f41837c
2.2 HenpenenbHble yrieBoAOpOAbl: alKEHBI, 6 bubnuoreka [HOK
aJIKaJueHbl, aTKMHBI https://m.edso00.ru/7f41837c
2.3 ApoMaTu4ecKue yriieBoa0pOIbl ) bubnuoreka HOK
https://m.edso0.ru/7f41837c
2.4 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX 3 bubnuoreka [HOK
nepepaboTka https://m.edsoo.ru/7f41837c
3 Kucaopoacoaepxamme oprannieckme 13 1.1,2.3,4.4,55,6.4,7.4,8.3,8.4 | bubnnoreka HOK
COeIHHEH NS https://m.edso0.ru/7f41837c
3.1 Cnuptsl. ®enon 3 bubnuoreka HOK
https://m.edsoo.ru/7f41837c
3.2 Anpaeruapl. Kap6oHoBbIe KHCITOTHI. CIIOKHBIE 7 bubnuoreka LHOK
3UpHI https://m.edsoo.ru/7f41837c
3.3 VrieBoasl 3 bubnuorexa HOK

https://m.edso0.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

4 A3oTcoaepxkaniue opraHuiecKue 3 1.2,2.1,23,3.3,6.1,6.4,8.2 bubnuoreka HOK
COeTHHEHHS https://m.edso0.ru/7f41837c

4.1 Amunbl. AMMHOKUCIIOTEL benku 3 Bbubnuorexa LHOK
https://m.edso0.ru/7f41837c

5 BrbicokoMoieKy/JISIpHBIE COeINHEHUS ) 1.1,2.3,4.4,55,6.4,7.4,8.3,8.4 | bubnuoreka LHOK
https://m.edso0.ru/7f41837c

5.1 [Tnactmaccel. Kayuyku. Bomokna ) bubnmnoreka HOK
https://m.edsoo.ru/7f41837c

OBIHIEE KOJINYECTBO YACOB 11O ITIPOTPAMME 34
11 knace
Ne Tema/Pa3znen KonuyectBo | Yuer nporpammbl Bocniutanusi | Ucnoanzosanue JOP u LHOP
4acoB

1 Teoperuuyeckre 0OCHOBbI XUMHH 13 1.1,23,44,55,6.4,7.4,8.3, 8.4 | bubnuoreka HOK
https://m.edso0.ru/7f41837c

1.1 | Crpoenue aromoB. Ilepuoguueckuii 3aKkoH U bubnuoreka HOK
[lepyoanyeckass cHUCTEeMa XUMHYECKUX DJIEMECHTOB 3 https://m.edso0.ru/7f41837c

J.1. MenneneeBa

1.2 | Crpoenue BeniectBa. MHOr0OOpa3ue BEeNIeCTB 4 bubnuoreka HOK
https://m.edsoo0.ru/7f41837c

1.3 | Xumuueckue peakiuu 6 bubnuoreka HOK
https://m.edsoo0.ru/7f41837c

2 Heoprannueckasi Xumust 17 1.2,2.1,2.3,3.3,6.1,6.4,8.2 bubnuoreka LHOK
https://m.edso0.ru/7f41837c

2.1 | Metamisl 6 bubnuorexa LHOK
https://m.edso0.ru/7f41837c

2.2 | Hemeramisl 9 bubnuorexa LHOK
https://m.edso0.ru/7f41837c

2.3 | CBs3b HEOPTAaHMUYECKUX M OPTAHUYECKHX BEIICCTB 5 bubnuoreka LHOK
https://m.edso0.ru/7f41837c

3 Xumus U )KU3Hb 4 1.2,2.1,2.3,3.3,6.1,6.4,8.2 bubnuoTeka HOK
https://m.edso0.ru/7f41837c

3.1 | Xumus ¥ KM3Hb 4 bubnuorexa HOK

https://m.edso0.ru/7f41837c

OBILIEE KOJIMYECTBO YACOB 110 ITIPOTPAMME 34
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4.Ka.ﬂe}u]apno-TeMaanecxoe INIAaHUPOBaHHUE

10 kaace
e Tema ypoka KoimuecTBo Hara IIpuunna Hara
ypoka 4acoB NPOBeJeHUsS] | KOPPEKTHP | NMpPOBedeHUs!
1o MJIAHY OBKH no ¢akry
1 [Tpenmer opraHu4ecKkoil XMMHHU, €€ BOSHUKHOBEHUE, Pa3BUTHE U 1
3HaYeHHE
5 Teopus crpoeHus opranndeckux coennHeHnii A.M. byrieposa, ee 1
OCHOBHBIE TTOJIOKEHUS
ITpencraBienue o ki1accu(UKaU OpraHUYECKUX BEILECTB.
3 Homenknarypa (cucreMatnyeckasi) U TPUBHAIbHbBIE Ha3BaHUS 1
OpPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKHUH Pl 1
5 MertaH U 3TaH — NpocTeiiue NpeICTaBUTENN aTKaHOB 1
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTUIJIEH ¥ MPONUIIEH — MPOCTEHIINE MPeICTABUTENIN AIKEHOB 1
8 [IpakTuueckas pabora Nel. «Ilomyuenue sTuneHa u U3y4eHue ero 1
CBOWCTB
9 Anxanuensl. Byranuen -1,3 u metun6yranuen-1,3. [Tonyuenue 1
CHHTETHUYECKOTO KaydyKa M Pe3UHBI
10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUI PAI. 1
AleTHIIeH — IPOCTEHILINIA MTPeICTaBUTENb ATKHHOB
11 Brruncnenus no ypaBHEHHIO XUMHYECKON pEeaKIMu 1
12 ApeHbl: 6eH301 1 TOIYyoJ. TOKCHYHOCTh apeHOB 1
13 ['eHeTHuecKas CBS3b YIICBOJOPOIOB, MPUHAICKAIIUX K PA3ITAIHBIM 1
KJj1accaM
14 [IpupoaHbIe HICTOYHUKH YTIEBOJOPOIOB: IPUPOIHBIM ra3 v MOMYTHbIE 1
He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKu
15 [TpupoHbIE HCTOYHHKH YTIIEBOAOPOAOB: IPUPOIHBIN ra3 v MOMYTHEIE 1

He(TsIHBIC Ta3bl, HEPTH U MPOIAYKTHI €€ epepadoTKH




16 KoHnTtposbHast paboTta 1mo pa3aeny «YTriaeBoa0pOIb» 1

17 [IpenenpHBIC OTHOATOMHBIEC CITUPTHI: METAHOM U 3TaHOJI. BogopoaHas 1
CBSI3b

18 MHOroaToMHbBIE CIIUPTHI: STUICHTIMKOIb U TIUICPUH 1

19 DeHO: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE M XUMHUIECKHE CBOMCTBA, 1
MPUMEHCHUE

20 Anpaeruapl: GopMaNbAETUI U alleTaIbACTH . AIICTOH 1

21 OnHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE KUCIOTHI: MypaBbUHAS 1
YKCyCHAs

22 [TpakTuueckas paborta No2 «CBoicTBa pacTBOpa YKCYCHOM KHUCIOTBD) 1

93 CreaprHOBas U OJICMHOBASI KUCIIOTHI, KaK MPEJICTABUTEIH BBICIIHX 1
KapOOHOBBIX KUCIIOT

24 MpL1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JEHCTBHE 1

o5 CrnosxHbIe 3(hHUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. [ 'maponm3 1
CJIOKHBIX 3(prpoB

26 JKupbl: Tuaponus, mpuMeHeHHe, OMoJIOrHYecKas pojib )KHPOB 1

97 YrieBoapl: cocTas, Kiaccudukaius. Bakaelme npecTaBuTenu: 1
TIII0K033, PPYKTO3a, caxaposa

28 Kpaxman 1 nemirono3a Kak NpupogHbIE TTOTUMEPDI 1

29 KonTtponpsHast padora no paszneny «Kucnopoaconepxamme 1
OpPTaHUYECKUE COCTUHEHUS

30 AMWHBI: METHJIAMUH U aHUJIUH 1

31 AMWHOKHCIIOTHI KaKk aM(pOTEepHBIC OPTraHHUYECKUE COSTUHEHUS, HX 1
ononoruueckoe 3Hauenue. Ilentuan

32 benku kak mpupoHBIE BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS 1

33 OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COSTMHECHUN 1

34 OCHOBHBIE METOIBI CHHTE3a BRICOKOMOJICKYJIIPHBIX COCTUHCHHIM. 1

[InmacTmaccel, KaydyyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 34




11 xaacce

Ne Tema ypoka KoimuectB Hara IIpuunna Hara
YPOK 0 4YacoB NPOBeJeHH | KOPPEKTHPOB | NPOBeJeHHUs
a sl 110 IJIAHY KH no gpakry

1 XUMHYECKUH 2JIEMEHT. ATOM. DJIEKTpOHHAs KOH(UTYpallUs aTOMOB 1

2 IIepnonnueckuit 3akoH u [lepuoandeckas cucteMa XMMUYECKUX 3JIEMEHTOB 1
J.1. Menneneesa, ux CBsA3b C COBPEMEHHON TEOPHUEU CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMsI CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX

3 COEAMHEHUI 110 IrpyInaM 1 nepuoaaM. 3HaueHue epUoANYECKOro 3aKOHa U 1
cucTeMbl XUMUYecKux 31eMeHToB .M. MenzeneeBa B pa3BUTUU HAyKU

4 Crpoenue BemecTBa. XMMHUECKas CBsI3b, €€ BUJIbI; MEXaHU3MbI 00pa30BaHuUs 1
KOBAJICHTHOM CBs3U. BogoponHas cBs3b

5 BanenTtHocTs. DnekTpoorpunarenbHocTs. Crenens okucieHus. Bemecrsa 1
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUS

5 [TonsiTre o nucnepcHbIX cuctemMax. MicTMHHbBIE U KOJUIOMAHBIE PACTBOPHI. 1
MaccoBast 107151 BELIECTBa B pacTBOpE

7 Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKUX COeAMHEHUM. 1
I'enernueckas CBS3b HEOPraHMUECKHUX BEIIECTB, Pa3IMUHBIX KJIACCOB
Knaccugukanus XuMH4ecKuxX peakiuii B HEOpraHu4ecKoi 1 OpraHnyecKoi

8 XUMHH. 3aKOH COXPaHEHMsI MACChI BEILIECTB; 3aKOH COXPAHEHHUS U 1
MIPEBPALLEHNS SHEPTUH IPU XUMHUYECKHUX PEAKIMIX

9 CxkopocTts peakinu. OOpaTuMbie peakiiui. XUMHUUYECKOE PAaBHOBECHE 1

10 [Tpaktruyeckas paboraNel. «BnusHue pa3auuHbIX (PaKTOPOB HA CKOPOCTh 1
XUMHUYECKON pPEaKIIUN»
DnexTpoiauTuyeckas aucconuanus. [loHsaTue o BOAOPOJHOM MTOKa3zarTese

11 (pH) pactBopa. Peakiiuu nonnoro oomena. ['uiponan3 opraHuueckux u 1
HEOpPraHMYECKUX BEIECTB

12 OKuCINTENbHO-BOCCTAHOBUTENIbHBIE peaklinu. [ToHsTHEe 00 37eKTpoIu3e 1
pacIiaBoB ¥ pacTBOPOB COJIEHN

13 Kontponbras padota mo pa3aeny «TeopeTndeckre OCHOBBI XUMUM 1
Mertainsl, ux noyioxkeHue B llepunoanueckoil cucreMe XUMHUYECKUX

14 anemenToB J{.1. MenneneeBa 1 0COOEHHOCTH CTpoeHust arToMoB. O01ue 1

¢u3nyeckue CBOMCTBA METAIIJIOB




15 CmutaBbl METaLIOB. DJICKTPOXUMUYCCKUN PsiJT HAPSDKCHUH METAIIIIOB 1

16 XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAJIOB (HATPHM, KaJIUil, MArHUH, 1
AITIOMUHUNA) U UX COCTUHEHUN

17 XHWMHYECKHE CBOMCTBA XpOMa, MEIM M KX COCTMHCHUI 1

18 XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX COCOUHCHMI 1

19 [IpakTrueckas padota No2. «PemieHne sKCiepuMEHTANBHBIX 3314 110 TEME 1
«MeTamib»»

20 Hewmeramnsl, ux nonoxenue B [leprnoinueckoi CUCTEME XUMUYECKUX 1
anemenToB J|.1. MenneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB

21 duznyeckue cCBOWCTBA HEMETAUIOB. AJIJIOTPONUS HEMETAIIIOB (Ha pUMepe 1
KHCIIopoJia, cepsl, hocdopa u yriepoaa)

22 XUMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX COCIUHEHUM 1

23 XHWMHYECKHE CBOMCTBA a30Ta, hochopa U UX COCTUHCHUM 1

24 XHWMHMYECKHUE CBOMCTBA yIiIepoaa, KPEMHUS U UX COCUHEHUN 1

25 [IpumeHeHne BaKHEHIINX HEMETAUIOB U UX COCIMHEHUI 1
O06o061IeHre U cucTeMaTU3anus 3HaHu| 1o TeMe «HemeTtamsy.

26 Beruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUN U TEPMOXUMUICCKHEC 1
pacyeTsl

97 [TpakTuueckas pabota Ne3. «PerieHne sKCriepuMEHTAIBHBIX 3a7a4 0 TeMe 1
«Hemeranmbim»

28 KonTtponsHast pabora o Temam «Metamis» u «Hemetamisn 1

29 Heopranunueckue u oprannyeckue Kuciaotel. Heoprannueckue u 1
OpraHMYECKHUEe OCHOBAHUS

30 AMdoTepHbIe HEOPTaHNYECKUE U OPTraHUYECKUE COCTUHEHUS. | eHeTnyeckas 1
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX BEIIECTB

31 Ponps xumun B oOecrieueHuN SKOJIOTHIECKOM, DHEPTETUIECKOMN 1 MHUIIEBOM 1
0€301aCHOCTH, PA3BUTHU MEIUITUHBI

39 [IpencraBnenne 06 00X HAYYHBIX TPUHIIUIIAX TPOMBIIIIEHHOTO 1
MOJIyYEHUsI BaKHEHIIINX BEIIECTB

33 YenmoBek B MUPE BEIIECTB M MATEPHATIOB 1

34 XuMHS ¥ 310pOBbE YEIOBEKA 1

OBILIEE KOJIMYECTBO YACOB 34
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