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COIAEPKXAHUE OBYYEHUA
10 KJJACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XkeHUs. CTpyKTYpHBIE POPMYJIIbI
OpraHWYeCKUX BeulecTB. [l'oMonorus, wu3omepuss. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYecKUX COEJUHEHUN (CUCTeMaTHYecKas) W TpHUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTMPOBAHUE MOJEKYJI OpPraHWYECKHMX BEIIECTB, HAOIIOJCHUE M OIKCAaHUE
JEMOHCTPALlMOHHBIX OMNBITOB M0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuu (IUIaBJIeHHUE, OOYTIIMBAaHUE U TOPEHHE).

Yriaesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHE W XUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXJEHHWE B TMPUPOJE, TMOJIyYeHUEe W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, TUIpaTallUd, OKHUCJIEHUS U
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmeTmnOyranueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U pEe3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJOTHYECKUN psll. ALETUIIEH
— MpOCTEHIIMN TpeACcTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUe U
XUMHYECKUE CBOWCTBA (peakUWU TMIPUPOBAHHUS, TaJIOT€HUPOBAHUS, THIpaTaliHy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (pU3MUYECKHE U XUMHUUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUS), MOJYYEHHE W MPUMEHEHHUe. Tomyon:
cocmas, cmpoeHue,  usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOJyYeHUue U npumereHue. TOKCUYHOCTh apEHOB.
I'eneTnyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAMICKAIMUMHU K Pa3IMYHBIM
KJIaccam.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHeiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTKku He(PTH, UX TPUMEHEHUE B MPOMBILIJIEHHOCTH U B ObITY. KaMeHHBbII
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ 00pa3laMu IJIacTMacC, KaydyKoB U pe3uHbl, Kojuiekuuu «HedTb»
U «YTO0Ib», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOIOB M TaJOT€HONPOU3BOJHBIX,
pOBEJICHNE PAKTUYECKON pabOThl: MOTYyYEHUE FTHUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Bobluncienuss 1mo ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOIHOrO BEIIECTBA WJIM IMPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconep:kamue oprann4eckue coeJHHeHHs

[IpenenbHble OQHOATOMHBIE COHUPTHI. METaHON W 3TAHOJN: CTPOEHHUE,
¢usznueckre W XMMHUUYECKHE CBOWCTBAa (pEakiuu C aKTHUBHBIMH MeETaIaMH,

rajoreHoBOJIOpOJaMU, TOpPEHHE), NpUMEHEeHHe. BoIopojHbIE CBA3U MEXIY
MOJICKYJIaMU CIIUPTOB. JIeHCTBHE METaHOJIa M 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOAb W TJUILEPUH: CTPOECHHUE,
¢uznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAsl peaklMs Ha MHOIOATOMHbIE cHpThl). JleiicTBHE Ha
opraHu3M 4yenoeka. [[puMeHeHue rimineprHa U dTHICHTJTUKOJIA.

@deHo: CTPOGHHME MOJEKYNbl, (U3UYECKHUe U XUMUYECKHE CBOWCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U Kemowusl. DopMmanbAeruj, aUETAIBIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKILINH ), IOJYYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUe, (PU3NIEeCKUEe U XUMUYECKUE CBOMCTBA (CBOMCTBA, oOIIUe s
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CTeapruHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbiia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrrneBogel:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
nojucaxapuibl). ['Ir0K03a — MPOCTEHIINK MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHE CBOICTBA (B3aMMOCHCTBUE C THIPOKCHUIOM
menu(ll), okucienne amMuadHbIM pacTBOPOM okcuza cepedpa(l), BocctaHoBIEHHUE,
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OpOXKeHHUe TII0KO3bI), HAX0XKJACHUE B IPUPOJIC, MPUMEHEHUE, OMOJIOTHYECKasl POJIb.
®dotocunte3. OpyKTo3a Kak U30MeP TIHOKO3bI.

Kpaxman u nemnonosa kak npupogHbsie noauMepbl. CTpoeHHE Kpaxmana U
1neutoao3bl.  dDU3MYeckue ¢ XUMUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAsI PEAKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAICHUI:
MpoOBeJICHNEe, HAOJIOJICHUE W ONUCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomeicTBHE Kpaxmayia C HOJOM),
POBEICHUE MTPAKTUUECKON pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOTO BEIECTBA WM MPOJYKTAa PEAKIMH MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOJTYKTOB PEAKIINH ).

A3oTcoepKaIiue OpraHnuecKue CoeIMHEHMUS.

AMMHOKHUCIIOTHI Kak aMm(pOTEpHBIC OpraHUYeCcKre coeuHeHusl. Du3ndeckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpuMepe TiuiuHAa). buonormueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTumsl.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpEeTHYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBa OEJIKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKluy Ha OeNKu.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpAIHs OCIKOB MPH
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNHI, CPEAHSIS MOJIEKYIIApHas
Macca. OCHOBHbIE METOABl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCAIIHS.

OKCIEpUMEHTAJIbHBIE METOAbl H3YyYEHHS BEUIECTB M HX INIPEBpalllCHUN:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMeTHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJb30BAHME KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX MOHSTHUI, TaK U MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT O I[UKIIA.
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OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiacCU(UKaLUs, NEPUOIUUHOCTb, HAOIIOIEHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aTroM, OJJEKTPOH, MOJIEKya,
OHEPreTUYECKUM ypPOBEHBb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3UYECKUE BETMUMHBI ¥ €IMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dboToCHHTE3, OMOJIOTMYECKH AaKTHUBHBIE BelecTBa (O€IKU, YTIEBOJbI, >KUPHI,
(bepMeHTHI).

['eorpadus: MmuHepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAeMble, TOTUIUBO,
peCypCHI.

TexHonorusi: NUIIEBBIE MPOAYKTbI, OCHOBBI PAIMOHAIBHOTO MUTAHUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKHE MpenapaThbl, MaTepUaiibl U3
MCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUU

XuMU4ecKud anemMeHT. AtoMm. SAapo aroma, W30TOMNBL. ODJNEKTPOHHAs
000J104YKa. DHEPreTUYECKHEe YPOBHHU, MOAYPOBHH. ATOMHBIE opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICeHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIIHs aTOMOB.

[lepuoanueckuii 3axoH u Ileproanueckas cuicteMa XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3p nepuoguyeckoro 3akoHa W llepuognmueckoil cucTEMBI
xuMmuueckux sneMmeHToB [[. Y. MenaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOWCTB XUMHUYECKUX JJIIEMEHTOB H
o0pa3yeMbIX HMMH MPOCTBIX U CIOXKHBIX BEHIECTB MO TpyNIaM U MEPUOJIaM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBl XUMHUYECKOW CBS3U
(KOBaJIEHTHAsl HEMOJISIPHAsI M TOJIApHAsl, MOHHAs, MeTajuindeckas). MeXaHUu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BomopoaHas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIBHOCTD.
Crenensb okucneHnus. IoHbI: KATUOHBI U aHUOHBI.

BemectBa  MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO  CTPOCHHs.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTAIIIMYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKH.

[lonaTne o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBI.
MaccoBast 10J1s1 BEIIECTBA B pACTBOPE.



Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenxkiatypa
HEOPraHWYECKUX BelecTB. [‘eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumunueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX — peakuuit B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pas3iudHbIX (hakropoB. OOpaTuMble
peakuuu. Xumuueckoe paBHOBecue. MaKTOphl, BIUSAONME HAa COCTOSHHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas aquccornuanus. CuiibHbIE U c1adbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJAas, HEUTpaIbHasl, IIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XumMudeckux anemeHtoB J[. U.
MenneneeBay, H3ydeHUE MOJENeld KPUCTAJUTMUECKUX PEHIETOK, HAOMIOJCHUE U
OTHCaHue JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE TEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, OMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOII[BIO0 YHUBEPCATBHOTO HHINKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBE/ICHHE
paKkTUYeCKo paboThl «BrnusHue paznuyHbIXx (aKTOPOB HA CKOPOCTh XUMHUYECKON
peaxkumn».

PacuéTHbie 3agaum.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHSITHS «MACCOBasI 1015
BEILIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nuyYecKue CBOMCTBA HEMETAIUIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUuMepe
KHCJIOpoJia, cephl, (hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrmeponsa M KpeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHM.

Mertamisl. Ilonoxenune meramnoB B Ilepuognueckoil cucteMe XMMHYECKHX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0UYEK
atoMoB MeTtauioB. O0mue ¢uzndeckue cBoiicTBa MetaioB. CIiaBel METAJLIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XWMHUYECKHE CBOMCTBA Ba)KHEWINIMX META/UIOB (HATPHM, Kajdui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITMHEHUH.
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OO6mue crocoObl MoayyeHus: MeTauioB. IIpuMeHeHHe MeTaiioB B OBITY H
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
M3yUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/1a4, HAOJNIOJIeHWEe M OIKCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIE PEAKIIMU HAa KAaTUOHBI METAIIJIOB).

Pacuérnrlie 3agauu.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMHs 4 JKU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKON, SHEPreTUYSCKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX NOPHHIUIAX  TPOMBIIIIIEHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpPE BEHIECTB W MAaTEpPUANIOB: BaXHEWIIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepuajibl, Kpacku, CTEKJIO, KEepaMHKa,
Matepuaibl Uil JIEKTPOHUKH, HAHOMAaTepHUallbl, OPraHUYEeCKUEe U MHUHEpaJIbHbIC
yI0OpeHus.

XUMHUS U 30pOBbE YEJIOBEKA: IMpaBuja HCIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia 0€30M1aCHOT0 MCIOJIb30BAaHUS TPenapaToB OBITOBOM XUMHH B
[IOBCE€IHEBHOM KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus ~ MeXOpeaMETHBIX  CBS3€H INMpU  HM3yYeHHH OOUeH W
HEOpraHW4YeCcKor XuMuu B 11 Kilacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (pakT, THIores3a, 3aKoH,
TEOpHs, aHajlu3, CHUHTEe3, KilacCuPUKamsa, TMEePUOJAUIHOCTh, HAOIIOJACHUE,
SKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

dusznka: MaTepus, SHEPrus, Macca, aToOM, JIEKTPOH, MTPOTOH, HEUTPOH, WOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECCTBA, (PU3MUCCKUE BEIMYMHBI UM CIMHHIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kmerka, opraHu3M, OJKocucTema, Ouocdepa, Makpo- u
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.
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['eorpadus: MUHEpaIbl, TOPHBIC MOPOJBI, TOJE3HBIC UCKOMMAeMbIC, TOILIHMBO,
PECYpCHI.

TexHomorus: XuMU4eckasi MPOMBINUICHHOCTh, METAJUTYPrusi, MPOU3BOJCTBO
CTPOMTEIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SWCTBEHHOE IPOU3BOJCTBO, IHUIICBAs
MPOMBIIUICHHOCTh,  (papMalleBTHYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHUX IPerapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAaJIOB,
3JICKTPOHHAS MPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VYJBTATHBI OCBOEHHUS IPOI'PAMMBI 110
XUMUHNU HA BA30OBOM YPOBHE CPEJHEI'O OBHIEIO
OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHo-MeTonuuecko OCHOBOM IS
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-ACSATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMUCS POCCUMCKONW TpaxKAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEACIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCs PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTra «XuMUsD JAOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OoOy4JaromuXcs M0 peaqu3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JI€SITEIHLHOCTH MIPU CO3IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEJIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX IPU aHAIN3€ Pa3IMYHbIX BUOB YU€OHOU NESITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECca 1 O3HABATEILHBIX MOTHBOB B TIOJIYYEHUH U TTOCIIEAYIOIIEM aHAIN3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUECKUMU SIBJICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHUSA

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIECHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);
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HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIBHOM TPACKTOPUH
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOOTIONE30BAHNUS;

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MHpE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHICHUH TJI00aTbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCTEIIHOTO TPY/a M SKOJIOTUYECKUA KOM(DOPTHOM KU3HH KAKIOTO YIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u
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MIPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS JesIaTh 00OCHOBAaHHbIE 3aKIIOYEHHS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpEeCca K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATEIIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEIbHOCTH.

METAITPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE pe3yabTaThl OCBOCHUSI y4e€OHOro mpenMera «XUMHsS» Ha
YPOBHE CpeAHET0 00111ero 00pa3oBaHMsl BKIHOYAIOT:

3HauUMMble A (QOPMUPOBAHUS ~ MHUPOBO33PEHUS  OOyYarOHIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIIEHAyYHbIE MOHSITHS, OTpaKalolue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPTHUs, sIBJICHHE,
npoliecc, cucreMa, HaydHbli (DakT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBaHUE, HAOIIOIEHNE, U3MEPEHHE, SIKCIIEPUMEHT U IPYTHE);

YHHUBEpCalbHbIE yueOHblE AeHcTBUs (MO3HABATEIbHbIE, KOMMYHUKAaTHUBHbIC,

PETYISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
T'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHHWS W yHUBEPCAIbHbBIC YYCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NMO3HABaTEeJbHBIMHU
JeMCTBUSIMM

1) 6a30Bble JJOrH4YecKHe JAeicTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJITATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

MCMOJIb30BaTh MPU OCBOCHUU 3HAHWUM MPUEMBI JOTMYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAaHABJIMBATHh UX B3aUMOCBS3b,
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MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMu4eckas opmysia, ypaBHECHUE XUMUYECKOU peaKIuu
— MpPU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHBIE MOJICJIbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJI0OB HAYYHOIO MO3HAHUSA BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNST ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
ITOMCKY METO/IOB PELICHHUS PAKTUYECKUX 3a/1a4, IPUMEHEHUIO PAa3JIMYHbIX METOI0B
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCT;
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dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEJICTBA MPU Pad0TE ¢ XUMUYECKOU
uH(opMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MPEeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEJCTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU J€iiCTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY O00CYXAaeMOW TEMbI B XOJI€ JUaoTa W/WIH
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAllMel pe3yJbTaTOB IMO3HABATEIBHOU NESITCIHHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
0 pe3yjbTaTaM IMPOBEAEHHBIX HCCIEJAOBAaHUN MYTEM COIVIACOBAHUA IMO3HIMN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiaeHne yHMBEPCAJIbHBIMH PeryJATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEeATEIbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBAaTb M IO MEpE
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alfTOPUTM JEHUCTBUN NpH
BBITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTEIbCKUX 3aJlad, BBIOMpaTh Hamboiee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH IESTEIbHOCTH HA OCHOBE caMOaHaln3a U
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUSA»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B IO3HAHUHU SIBIICHUN NPUPOIBI,
B (OpPMUPOBAaHUU MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
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IPAaMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 370POBBIO U MPUPOJHOM Cpee;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMUYECKUN DJIEMEHT, aToM, JJIEKTPOHHAas
000J104YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKENeT, PYHKIIMOHATIbHAS TPYIINa, paguKal,
H30MEpHsi, U30MEPHI, TOMOJIOTUUECKUH Psifl, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPOI U
a30TCoJIep)KaIllUe COEIUHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBLICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHUs] CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHs] MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalnue B OCHOBE TMOHMMAaHUA NPUUYUHHOCTH M CUCTEMHOCTH XUMHYECKHUX
SBICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, IMOJYYCHUU W
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOU EeSITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
yCTaHABIIMBATh WX B3aMMOCBS3b, WCIIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTHS TIPU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYIH) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKHX PEaKIIHid,
U3rOTaBIMBATh MOJEIU MOJIEKYJ OPraHMYECKHX BEIIECTB IJI WJUIFOCTPALMU KX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyUYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINpEAeIEHHOMY
KJIAcCy/TpymIe COeAMHEHUN (yriaeBOAOPOIBI, KHUCIOPOA U a30TCOAEpKaIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUs OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (HeHon, (Gopmanbaerus, ameraabIerujl, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, III0K034,
bpyKTO3a, Kpaxmal, eJIT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJJMHAPHBIC U KPaTHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemectB A. M. BytiepoBa 1151 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;
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c(hopMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3UUECKUE
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIWICH, alleTHIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, STUICHTIIUKOJIb, TTUIEPUH, (HEHOI,
areTaabJeru, MypaBbHHasl U YKCYCHasi KMCJIOTHI, TJII0K03a, Kpaxmal, IeJUII03a,
aMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIY HUMHU
YPAaBHCHHSIMU COOTBETCTBYIONIUX XHUMHYECKUX pEAKIHH ¢ WCIOJb30BAHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN T'a3, YroJib), CIOCOOBI UX NEPEPadOTKU U MPAKTHUECKOE
PUMEHEHHE MPOYKTOB MepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOHOTO BEIIECTBA WM MPOAYKTA
PeaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOITHMYECTBY OJHOTO M3 UCXOIHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

chOpMUPOBAHHOCTh YMEHHMH BJIQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO IMO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMUYECKUX SBJIICHUN (HaOII0IeHUE, U3MEPEHHE, IKCTIEPUMEHT, MOJICIIUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyAoi U 1abopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpaleHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
HKCIIEPUMEHT (TIPEeBpaIEHUsI OPTaHUYECKUX BEUIECTB MPU HATPEBAHUH, MMOTyUCHUE
STUJICHA U N3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IPH HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7abopaTOpHBIM ~ O0OpPYAOBAHHEM, MPEACTABISATH PE3YyJIbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMMCH YPAaBHEHHUH COOTBETCTBYIOIIMX pEAKIUN |
(dbopMyIHpOBaTH BEIBOJIBI HA OCHOBE dTUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyl0 U3 pa3HBIX HMCTOYHHUKOB (CpeICTBa MacCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYAOBOM JESTEIBHOCTH B LEJAX
COXpPaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON Cpelbl, OCO3HABAThH
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OMACHOCTh BO3JCHCTBUSA Ha >KUBBIC OPraHU3Mbl OMPEICIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBUICHHUS W NPEAOTBPALICHHUS KX BPEAHOTO BO3JCUCTBUS HAa OpPraHU3M
YEJIOBEKa,;

JUIs 00yYaroIMUXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMU 3/IOPOBBSI: YMEHHE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUM;

JUISL CIIETBIX M CIA0OBUIAIIMX OOYYAIOIIUXCA: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX
dbopmyi.

11 KUIIACC

[IpeamerHble pe3ynbTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUU MBIIIJICHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTHUYECKUX 3a7a4 M IKOJIOTUYECKHU
000CHOBAaHHOT'O OTHOIIICHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHMI, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKHH 3JIEMEHT, aToM, HW30Tom, S-, pP-, -
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH OOBEM,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCJIECHUS, XUMUUYECKasl CBS3b
(xoBaJIeHTHAsI, MOHHASI, METAJTHYECKas, BOJOPOAHAs ), KpUCTAJUIMUECKas peliéTka,
TUIBI  XUMUYECKUX  pEaKIUi, pacTBOp, DJIEKTPOJHUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT AUCCOIMALNSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW PpEAKLMH, XUMHUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TEOpHs
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHHUsI MACChl BEUIECTB, 3aKOH COXPAHCHMS WM IMPEBPALICHUS] SHEPTUU
MpU XUMHUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJMUYECKUN S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE NOHHWMAaHUs IMPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHHUH, (PaKTOIOTHUECKHE CBEACHHUS O CBONCTBAX,
cocTaBe, MOJIyYeHHH U 0€30MMacHOM HCTOIb30BAaHUH BAKHEHIIINX HEOPTAHUIECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTePHBIC MPU3HAKU TOHATHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHHW HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypaBHEHUH  XMMHUYECKHX  pPeakluil,
cuctematnieckyro HomeHknarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTIACITBHBIX
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HEOPraHWYECKUX BellecTB (yrapHblii ra3, YrJI€KUCIbIA ra3, aMMHaK, raméHas
W3BECTh, HETAIIEHASI U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHAYECKHX 3JIEMEHTOB B COEAWHEHMSX PA3JIMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS) B COCIUHEHUSIX, THI
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJITUYECKAs), XapaKTep CpPeAbl B BOJHBIX PaCTBOPaX HEOPraHMUYECKUX
COCJIMHCHUM;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTABy K OMNpeAeN€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u I€eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoit CUCTEMBI
XxuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ys HMOHATHS «S-, P-, O-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTreTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB U UX COCIMHEHHUHU IO MEPUOJIAM U
rpynmam [lepuoguueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKHX BEIIECTB  Pa3jIMYHBIX  KJIACCOB,
MOJATBEPAKIATh CYIIECTBOBAHUE T€HETHUYECKOM CBS3M MEXAY HEOPTraHWYECKHUMU
BEIIECTBAMM C MOMOUIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHHS KIIACCU(PUIIMPOBATH XMUMHUYECKHE PEAKIIUH TIO0
pa3IMYHBIM TIpU3HAKaM (YUCIY M COCTaBY pEardpyroliux BELIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUM COCTaBIIATh YpPaBHEHUS pPEAKIUH Pa3TuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHUS pEaKIuii HOHHOTO OOMEHA, yUUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TIPOBOJIUTH PEAKIHMH, IOATBEPKAAIONINC
KAQYECTBCHHBIA COCTAB PAa3JIMYHbIX HEOPraHUYECKHWX BEIIECTB, pPACMO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTaHUUYECKUX
BEIIICCTB;

chOpMHUPOBAHHOCTh YMCHHH  pPACKPBIBATH CYHNIHOCTH  OKHCIIMTEIIBHO-
BOCCTaHOBHUTEJILHBIX PEAKIMM MOCPEACTBOM COCTABJICHHUS JJIEKTPOHHOTO OaaHca
3THUX PEAKIUH;
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c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKON
peaKkiuu OT Pa3auYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHENIHETo Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKUE MPOIECCHI,
JIeXKalue B OCHOBE MPOMBIIUICHHOTO IMOJIYYEHUsI CEPHOM KHUCJIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUU 00 OOUIMX HAYyYHBIX MNPUHIMUMNAX U
AKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C HUCIOIb30BaHUEM
MOHSITUSL «MAacCOBasi J0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIICHHH Ta30B MPU
XUMUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJMYECTBY BEIIECTBA, MAacCe WIH 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACChI
BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTHH;

c(hopMUPOBAHHOCTh YMEHUN COOJTFOJATh TTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOoCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKXe NpaBuja OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIUSIMH IO BBHITIOJIHCHUIO JIa0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IIJIAHUPOBATH M BBIMOJHITH XUMHUUYECKUU
HKCIIEPUMEHT (pa3okKeHUEe MEepPOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENIEHNE Cpelbl pacTBOPOB BEIMIECTB € MOMOIIBK) YHUBEPCAIBHOIO
UHANKATOpA, BIMSHHUE PA3NUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW peakiuu,
peakuud MOHHOrO OOMEHa, KayeCTBEHHBIE peakiMu Ha cylbdar-, kapOoHAT- U
XJIODUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE JKCIIEPUMEHTAIBHBIX 3aJa4 IO
teMaMm «Metamie» U «Hemeramibl») B COOTBETCTBUHM C NIpaBUIIAMH TEXHUKHU
0€301acHOCTH TIpU OOpaIlleHUH C BEIIECTBAMU U J1TA0OPATOPHBIM 000PYI0BAHHUEM,
NPEJICTABISATh PE3yJAbTaThl XUMHUYECKOTO JKCIEepHUMEeHTa B (opMe 3amucH
YPaBHEHHI COOTBETCTBYIOIINX PEAKIINM U (POpMYyITHUPOBAThH BEIBOABI HA OCHOBE 3TUX
pPE3YIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHhOpMAINIO, TOJNIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chopMHUPOBAaHHOCTh ~ YMEHHM  coOMOAaTh  IpaBWa  AKOJOTHUYECKHU
[IeJIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3/I0POBbSl U OKpPYXKAIOMIEH MPUPOIHOW Cpellbl, 0CO3HABATH
OMAacHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3Mbl ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpuMepax cHnocoObl YMEHBUIECHUS H
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;
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JUIsl 0OYYarOIIMUXCS ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbBSI: YMEHUE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

Ui CIIEMIBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
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Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
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Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
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11 Teopus cTpoeHUsI OpraHUYECKUX 3
. content.myschool.edu.ru/04/10
coenuHeHuit A. M. byrneposa
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91 [IpenensHbIE YIIIEBOAOPOIBI — 5 https://lesson.academy-
' AJTKaHBbI content.myschool.edu.ru/04/10
HenpenenbHbie yriaeBoI0pOIbL: https://lesson.academy-
2.2 6 1
AJIKEHbI, AJIKAJIMEHBI, aJIKHHbI content.myschool.edu.ru/04/10
2.3 ApoMaTHYECKHE YIJIEBOI0POIbI 2 https://lesson.academy-
' P A HOPOR content.myschool.edu.ru/04/10
24 [TpupoaHBIE HCTOUHUKHI 3 1 https://lesson.academy-
' YIJIEBOJOPOIOB U UX IepepaboTka content.myschool.edu.ru/04/10
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
https://lesson.academy-
3.1 C . O 3
HHPTRL. FoCHO content.myschool.edu.ru/04/10
Anbnerunsl. KapOoHOBBIE KUCITOTHI. https://lesson.academy-
3.2 7 1
CrnoxHble 3¢upbl content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10

https://lesson.academy-
content.myschool.edu.ru/04/10

3.3 VYrneBoasl 2 1

Hroro no pazgeny 12

Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1

https://lesson.academy-
content.myschool.edu.ru/04/10

4.1 AMuHBI. AMHHOKHACIIOTHL. beku 3

Wroro mo pazueny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

51 ITmactmaccsr. Ka . Bosiokua 2 https:/lesson.academy-
' P NAYIYRHI content.myschool.edu.ru/04/10
Hroro mo pazgeny 2
[TpomexxyTouHas aTTecTarus 1 1

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME
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11 KJIACC

HaumenoBanue pa3xaejioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIE (LN (PPOBbIE)

Ne i/
nporpamMmal Bcero Konrpoubusie | Ilpakrnyeckue | 00pa3oBaTe/ibHbIE pecypehbl
padoTsbI padoTsbI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
C LTI %
TpoeHue aToMoB. [lepuonnyeckuii 3akoH https://lesson.academy:-
11 u [lepnoanueckas cucteMma XUMUYECKUX 3
content.myschool.edu.ru/04/10
anemeHToB J[. 1. Menaeneera
Crpoenue BerectBa. MHOrO0OOpasue https://lesson.academy-
1.2 4
BEIIECTB content.myschool.edu.ru/04/10
https://lesson.academy-
1.3 X 6 1 1
HMITHECKHE peariin content.myschool.edu.ru/04/10
Hroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMusi
https://lesson.academy-
2.1 Meran 6 1
TR content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 H 9 1 1
CMETAILITHI content.myschool.edu.ru/04/10
CBsI3b HEOPraHUYECKUX U OPTaHUIECKUX https://lesson.academy-
2.3 1
BEIIECTB content.myschool.edu.ru/04/10
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
31 T 4 https://lesson.academy-
' content.myschool.edu.ru/04/10
Wtoro mo pazneny 4
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[IpomexxyTouHas arrectauus

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34
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