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IosicauTeIBLHAA 3aANHCKA

[Tporpamma pa3zpaboTaHa B COOTBETCTBHHU C (heaePATHHBIM TOCY1apCTBECHHBIM
o0pa3oBaTeIbHBIM CTAHAAPTOM OOIETO 00pa30BaHUA, YTBEPKICHHBIM MPHKA30M
MunuctepcTBa oOpa3oBanusa U Hayku Poccuiickoit @eneparmu ot 17 mag 2012 r.
Ne 413 (c m3menennsamu ot 11 mexabps 2020r.), (nanee - ®I'OC COO), nmpumepHOi
MPOrpaMMoOi  BOCTIMTaHUS, OJOOpEHHOH pemeHueM (eaepanbHOro ydeOHO-
METOAMYECKOTO O0BEAUHEHHA IO 00IeMy 00pa30BaHHUIO, MPOTOKOJ OT 2 HIOHA
2020 r. Ne 2/20)

Pabouas mnporpamma peaguzyercss B yUYeOHMKAX XUMHUM M y4eOHO-
Metoanuecknx nocodusax O.C. ["abpuensHa.

O01ast XapaKTepUuCTHKA VICOHOT0 IIPeIMeTa « XUMUSD>

Bxnan ydeOHOro mpeamera «XuUMHS» B JOCTHXKEHUE LEIEH OCHOBHOTO
obmiero o0pazoBaHusi O0YCIOBJIECH BO MHOI'OM 3HAaUE€HMEM XWMHUYECKOM HAyKH B
MO3HAHUM 3aKOHOB MPHUPOJbI, B PA3BUTUU MPOU3BOAUTEIBHBIX CHJ OOIIECTBA U
CO3/IaHUH HOBOW 0a3bl MATEPUAIBHOUN KYJIBTYPHI.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK paclpOCTpaHUiIa CBOE
BJIMAHUE HA BCE 00JIACTH UEJOBEUYECKOTO CYIIECTBOBAHMS, 3a/1ajla HOBOE BUJICHHUE
MHpA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOU KYJbTYpPbl, HEOOXOIUMbBIM
YCJIOBHEM >KU3HH OOIECTBA; 3HAHUE XUMHWUH CITY>KUT OCHOBOW /T (hopMUpPOBAHUS
MUPOBO33PEHUA UEJIOBEKA, €r0 MPEJICTABJICHUN O MaTepUaIbHOM €IMHCTBE MHUPA,
BAXHYIO  pOJib  WrpaioT  (GopMupyemble  XHUMHEH  TPEACTABICHUA O
B3aUMOITPEBPALLICHUIX SHEPTUU U 00 SBOJIIOLIMK BEUIECTB B PUPOJIC; COBPEMEHHAA
XUMHUSI HANpaBj€HA HA PEIIEHUE TIOOATbHBIX MPOOJEM YCTOMYMBOIO Pa3BUTHUA
YEJIOBEUYECTBA — CBIPhEBOM, JHEPreTUYECKOW, THIIEBONM W 3KOJOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3APABOOXPAHEHUA.

B ycrnoBusx BO3pacTarolIero 3HAYEHUS XHMHUU B JKU3HU OONIeCTBa
CYIIECTBEHHO TMOBBICHJIACh POJb XUMHUECKOTO oOpa3oBanuss. B  miane

COIMAJTM3AIMKA OHO SIBJSETCA OJHWM W3 YCIOBHH (HOPMHUPOBAHHUS HWHTEIUICKTA



JUYHOCTH U TAPMOHHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XHMHUYECKHE 3HAHUS HEOOXOAUMBI JIA MPHOOpPETEHUA
OOILEKYJIbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYAUTHCSA B COLIMYME W
OTBETCTBCHHO Y4YaCTBOBaTh B MHOTrOOOpa3HON *W3HU OOIIECTBA, AJIA OCO3HAHUS
BAKHOCTH PA3yMHOT0 OTHOIIEHUS K CBOEMY 3/I0POBBIO W 3/I0POBBIO JIPYTHX, K
OKPYKAOIIEH MPUPOJHON CPENE, JJTA TPAMOTHOTO TIOBEJICHUS TTPHA UCIIOJIb30BAHUNA
Pa3JIMUHBIX MATEPUATIOB U XUMUYECKHUX BEIIECTB B MOBCEHEBHOM JKU3HHU.

XuMuueckoe 00pa3oBaHWE B OCHOBHOHW IIKOJIC SBJISETCA 0a30BbIM MO
OTHOILIEHUID K CHUCTEeMe OO0Ilero Xxumuueckoro ooOpazoBaHus. I[losTomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO PEANM3YET MPUCYIIHE OOIIEMY XUMUYECKOMY
00pa30BaHUIO KJIFOUEBBIE IIEHHOCTH, KOTOPbIE OTPAXAIOT TOCYJAPCTBEHHbIE,
OOILIECTBEHHBIE U UHAWBUYAJIbHbIE MOTPEOHOCTU. DTUM OMPENETACTCA CYIHOCTD
o011e# cTpaTeruu 00yueHHs, BOCIIUTAHUSA U PA3BUTHS, 00YUAOIINXCS CPECTBAMU
y4eOHOro npeameTa « XuMus.

Wzyuenne mpeamera: 1) cmocoOCTByeT peanw3amuyd BO3MOXKHOCTEH IS
camMopazBuThss W (OPMHUPOBAHUSA  KYyJIbTypbl JIMUHOCTH, €€ oOmel u
(hyHKIIMOHATBHOM TPAMOTHOCTH; 2) BHOCUT BKJIaJ B (H)OPMUPOBAHUE MBINLIICHUS W
TBOPUYECKHUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX CAMOCTOATEIIHHON yueOHOMH
NEATEIIbHOCTH, SKCTIEPUMEHTAIBHBIX U UCCIICIOBATEIbCKAX YMEHUN, HEOOXOAUMBbIX
KaK B TIOBCETHEBHON XW3HW, TaKk W B MPOGECCHOHATHHOW NEATEILHOCTH, 3)
3HAKOMMUT CO CIIeA(PUKO# HAyTHOT'O MBITIIJICHHUS, 3aKJIaIBIBAET OCHOBHI TIEJIOCTHOTO
B3IJIS/1a HA €IMHCTBO MPHUPOJbI U YEJIOBEKA, ABJISETCA OTBETCTBCHHBIM 3TAloOM B
(hopMHUpPOBAHUT €CTECTBEHHO-HAYYHOW TPAMOTHOCTH MOPOCTKOB; 4) croco6CTByET
(hopMHPOBAHUIO TIEHHOCTHOTO OTHOIIEHUA K €CTECTBEHHO-HAYYHBIM 3HAHWAM, K
NpUPOJIe, K YEJOBEKY, BHOCHUT CBOM BKJAd B 3KOJIOTHYECKOE OOpa30oBaHUE
MOAPOCTKOB .

Hasannbie HanpapiieHUs B O0yYSHUH XUMUW 00€CTICUNBAIOTCS CIICTTU(DUKOM
COJICpKaHMS TMPEAMETa, KOTOPbIH ABJISETCA MNEAArOrHYecKd aaanTUPOBAHHBIM

OTpaKEHHEM 0a30BON HAYKH XMMUU HA ONPEACIIEHHOM 3Tane €€ pa3BUTHSL.



Kypc xumMum 0CHOBHOM IITKOJIbI OPUEHTUPOBAH Ha OCBOCHHE O0YYarOIMMUCS
OCHOB HEOPraHUUYECKOM XMMHH U HEKOTOPHIX MOHATHI M CBEACHUN 00 OTAEIbHBIX
00BEKTAX OPraHUYECCKON XUMHH.

Crpyktypa coaepkaHus mnpeaMera cOpMHpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoaa kK ero maydeHuto. CojaeprkaHue CKIAJbIBACTCSA M3 CHCTEMBI MOHITHH O
XHMHYECKOM AJIEMEHTE M BEIIIECTBE M CUCTEMBI MOHATHH O XMMHUUYECKON PEaKIIUM.
O0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI IO MPHUHIIAIMY ITOCIEI0BATEIILHOIO
Pa3BUTHSI 3HAHUW HA OCHOBE TEOPETHUYECKUX MPEACTABICHWM PA3HOTO YPOBHS:
aTOMHO-MOJICKYJIIPHOTO YUYE€HHMS KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHA
nepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHWH, YUCHUS
O CTPOCHHH aTOMa M XMMHUYECKOM CBSI3M, MPEACTABICHUN 00 AJIEKTPOIUTHUCCKOM
JMCCOIMAIIM BEIIIECTB B pacTBopax. TeopeTnueckrue 3HaHUA pacCMaTPUBAIOTCS Ha
OCHOBE SMITMPUYCCKH IIOJYYCHHBIX M OCMBICIICHHBIX (DAKTOB, Pa3BHBAIOTCS
MTOCJICA0OBATEIILHO OT OJHOTO YPOBHS K JAPYTOMY, BBIIIOIHSA (DYHKIIUH OOBSICHCHUS
W TIPOTHO3WPOBAHUA CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTHUECKOTO
MIPUMEHEHHMS 1 MOJyUYSHH N3yUaeMbIX BEIECTB.

Llessu M3vyeHUs npeaMeTa « XHMHUSD

K HampaBimeHWIO  MEPBOCTENCHHOW  3HAYMMOCTH NPU  pear3alun
oOpazoBaTenbHBIX (QYHKIOHA npeaMera «XUMUS»  TPATUIAOHHO  OTHOCAT
dbopMupoBaHrEe 3HAHWUKM OCHOB XHMHYECKON HayKHW Kak OOJIaCTH COBPEMEHHOIO
€CTCCTBO3HAHMS, NPAKTUUECCKON JICATCIBHOCTH 4YEJIOBEKA M KaK OJHOTO W3
KOMIIOHCHTOB MHPOBOH KYJBTYpHI. 3ajiada MpeaMeTa COCTOUT B (DOPMHUPOBAHUH
CHUCTEMBl XMMHMUYCCKHUX 3HAHUH — BaXHEHIMX (DAKTOB, IOHATHH, 3aKOHOB M
TEOPETUUYECKUX TOJOKEHUH, JOCTYMHBIX OOOOIIEHUA MHUPOBO33PEHUYECKOTO
XapakTepa, fA3blka HayKHW, 3HaHUHW O HAyYHBIX METOJax H3YUCHHsA BEIIECTB H
XUMHAYECKHX PeaKIuii, a Takke B (POPMHUPOBAHUHU M PA3BUTHH YMEHHUH H CIIOCOOOB
JNEATENbHOCTH, CBSI3aHHBIX C IJIAHUPOBAHWEM, HAOJIOACHWEM M MPOBEACHUEM
XHMHYECKOTO SKCIEPUMEHTa, COOJIOACHUEM MpaBui 0€30MacHOTO O0pallieHus ¢

BCIICCTBAMH B HOBCGI[HGBHOﬁ JKHU3HHU.



Hapsny ¢ >TuM menuw wu3ydeHHWs TpeaMeTra B TMpOTpaMMe YTOYHEHBI H
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIETO
oOpazoBanua. CerogHs B 00pa3oBaHMHM 0CO00 3HAUMMOH  MOpPH3HAETCA
HAMpaBJICHHOCTh ~OOYYEHHUS] HAa Ppa3BUTHEC M CAMOPA3BUTUE  JIMUHOCTH,
dhopMmupoBanue e¢ MHTEIUICKTA U O0IIeH Ky abTyphl. O0ydeHne YMEHUIO YUUTHCS U
MPOJ0JKATH CBOE 00pa30BaHUE CaMOCTOATENBHO CTAHOBUTCS OTHOM M3 BaXKHEHUIITMX
(hyHKIIMN yaeOHBIX TPEAMETOB.

B cBs3u ¢ 3TUM MpU U3yUCHUH TPEAMETA B OCHOBHOM IIKOJIE€ TOMUHUPYIOIIIEE
3HAUCHUE MPUOOPETU TAKUE 1IENH, KAK:

e (QopmupoBaHWEe HWHTEIUICKTYaJbHO  PA3BUTOW  JIMYHOCTH, TOTOBOH K
CaM0o00Opa30BaAHUIO, COTPYAHUUECTBY, CAMOCTOATEIbHOMY PUHATHIO PEIICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHAIOIIUMCS YCIIOBUAM KU3HH,

® HAMNpaBJICHHOCTh OOYUE€HHUS HA CHCTEMATHYECKOE MPHUOOIICHHUE YYallMXCS K
CaMOCTOSITEJIbHOW  TMO3HABATEJIBHON  JEATECJIBHOCTH, HAYYHbIM  METOJaM
MO3HAHUA, (POPMUPYIOIUM MOTHBAIIAIO W PA3BUTHE CTIOCOOHOCTEH K XUMUM,

e o0ecreueHue YCIOBUH, CHOCOOCTBYIOIIUMX MOPHOOPETEHUIO OO0YYAOIUMUCS
OMbITa PA3HOOOPA3HON AEATEIBHOCTH, TO3HAHUS M CAMOMO3HAHMS, KIIFOUEBbIX
HABBIKOB (KJTIOUEBBIX KOMTICTSHITHI ), IMCIONX YHUBEPCATHHOE 3HAUCHHUE IS
PA3TUYHBIX BUIOB JACSITCIIEHOCTH,

e (opmupoBaHre yMEHHUI OOBSICHATH W ONICHUBATH SBJICHUSA OKPYIKAIOMIETO MHApPA
Ha OCHOBAHWH 3HAHUH W OTBITA, TIOJYUYCHHBIX MPU U3YUCHUH XUMHUH,

e (QopmupoBanre y 00ydarOMUXCS TYMAaHUCTHYCCKUX OTHOIICHWH, TTOHWUMAHUS
LEHHOCTH XUMUYECKHUX 3HAHUH JIJ1s1 BBIPAOOTKH SKOJIOTMUECKH 11€JIECO00PA3HOTo
MOBEJICHUS B OBITY M TPYAOBOM JEATEIIBHOCTH B IIEJISIX COXPAHEHUSA CBOETO
310POBbs U OKPYIKAKOLIEW TPUPOTHOUN CPEIBIL,

MecTo VU4EeOHOr0 peaMeTa «KXUMHUSD B VYEOHOM ILIAHE

B cucreme oOmiero o0pazosanus « Xumus» Mpu3HaHa 00s3aTeNIbHBIM YUEOHBIM
MPEAMETOM, KOTOPBIM BXOAUT B COCTaB MpeaMeTHoW obnactu «EcTecTBEeHHO-

HAYYHBIE MPEIMETHI.



Y4eOHbIM MJIaHOM Ha €€ u3yueHue oTBeAeHO 136 yueOHbIX yacoB — 1o 2 4 B

Henemo B 10 1 11 ximaccax COOTBETCTBEHHO.



COJAEP)KAHUME OBYUEHUSA
10 KUIIACC
OPI'AHUYECKAA XUMUSA

TeopeTnueckue 0CHOBbI 0PraHNYecKO XUMUH

[Tpeametr oprannueckoit XUMHUK: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MATepUaioB. Teopusi CTPOEHUA OPraHUYECKHUX
coenuaeHnii A. M. bytneposa, €€ ocHoBHbBIE TONOXKeHUA. CTPYKTypHBIE (POPMYJTBI
OpraHWYecKuX BemecTB. [omonorusa, wu3omepus. XuUMUYECKas CBA3b B
OPraHUYECKUX COCTUHEHUSAX — OJIMHAPHBIE U KPATHBIC CBA3H.

[Ipeacrasnenne o kinaccudpukammu OpraHUMYECKUX BemiecTB. HoMmeHkmarypa
OPraHWYECKHUX COCTUHEHUH (CHUCTeMaTHdecKas) W TPUBUAIbHBIC Ha3BaHUA
BOKHENIIMX NMPEACTABUTENIEN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCMEPUMEHTAJIbHBIE METOJbl HW3YUCHHS BEIIECTB W HMX MPEBPAIICHUIA:
03HAKOMJICHHUE ¢ 00pa3liaMyi OPraHMUECKUX BEIIECTB U MaTEpUaiaMy Ha X OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OPraHUYECKUX BEILECTB, HAOMIOACHUE W OMNUCAHUE
JIEMOHCTPAILMOHHBIX OMBITOB MO TMPEBPAIICHUID OPraHUYECKUX BEIIECTB MpHU
HarpeBaHu (TJIaBJcHUE, OOYTITUBAHUE U TOPCHHUC).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKHU psa. MetaH u 3TaH —
MPOCTEHIITHE TIPE/ICTABUTEIN AJIKAHOB. (DU3MUECKHE M XUMHYECKHE CBOMCTBA
(peaknuy 3aMENICHWS W TOPCHMS), HAXOXICHWE B TMPUPOJC, TOJYyUCHUE W
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PAMl. DTWIEH U NPOMUJICH —
MPOCTEHIITHE TIPE/ICTABUTEIN AJIKCHOB. (DU3MUECKHE W XUMHYECKHE CBOMCTBA
(peaknyyi  THAPUPOBAHUS, TAIOTCHUPOBAHWA, THUAPATAIAHA, OKHUCICHUS W
MOJIMMEPHU3AIIHH ), TIOJTYICHUE Y TIPUMCHEHHE.

Ankaauensl: OyTtagueH-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEHIIME
XUMHUYECKHE CBOWCTBA (peakius monmMepu3arn). [logydenne CHHTETHYECKOTO
KayuyKa U pE3UHBI.

AJIKMHBI: COCTAaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHUYECKUH psAll. ALIETUIICH
— TPOCTEHIINKA TIPEICTAaBUTEIh aJKWHOB. COCTaB, CTPOCHHME, (Pu3MUecKkne W
XUMUYECKAE CBOMCTBA (PEaKIMM THAPWPOBAHMS, TaJOTCHUPOBAHMS, THAPATAINH,
TOPEHUS ), TIOJTyUYECHNE U TPUMEHEHHE.

ApeHnpl. ben3on: cocraB, cTpoeHHe, (PU3HUECKHE W XMMHUUYCCKHE CBOMCTBA
(peaknyu TaJIOTCHUPOBAHUS W HUTPOBAHMSA), TONyUCHUE W TIPUMEHEHHE. 01y0:
cocmas, cmpoenue,  Quzuyeckue U  Xumuyeckue — Ceolcmea - (peaxyuu
2AN02eHUPOBAHUS U HUMPOBAHUSL), NOLyYyeHue 1 npumeneHue. TOKCHIHOCTh apESHOB.



['eneTndeckas CBA3b MEXAY YTIEBOAOPOJAMH, TPHUHAICKAMUMA K Pa3IMIHBIM
KJIaccaM.

[IpupoaHbie WCTOYHWUKH YTJIEBOAOPOMAOB. [IpupoaHbli Ta3 W TOMyTHBIC
Hedraapie Ta3el. Hedres u €€ mpomcxoxkaenne. CnocoObl mepepaboTku HePTH:
MEPETOHKA, KPEKWHT (TEPMUYCCKUH, KaTaJuTHUYeCKhi), mupoiu3. [IpomykTer
nepepadoTku HePTH, WX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJBl HM3yUYCHHS BEIISCTB W WX MPEBPAIICHHUIA:
O3HAKOMJICHHE C 00pa3aMy MIacTMAcC, KaydyKOB U PE3UHBI, Kojutekiuu «Hed by
U «YTOJbY), MOJACITHPOBAHNE MOJIEKYJI YTJIEBOIOPOJOB U TAIOTCHOMPOW3BOIHBIX,
MTPOBEICHUE MPAKTHYECKOW PAOOTHI: TIOJYUCHHAE STUIICHA W H3YUEHHE €r0 CBONCTB.

PacuétHbie 3anaun.

Boluucnenns mo ypaBHCHHMIO XWMHWYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOIYKTA PEAKIMK MO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 MCXOIHBIX BEMICCTB WJIA MTPOTYKTOB PEAKIINH ).

Kucaopoacoaep:xkaniue opraHndecKue CoeInHeHHus

[IpenenbHble OMHOATOMHBIC CHOUPTHL. MeTaHONM W 9STAHON. CTPOCHHE,
(vzuUecke W XWMHYECKHE CBOWCTBA (PEAKIMW C aKTHBHBIMH METajIaMH,
raJIoTCHOBOJIOPOAMH, TOPEHHUE), TPHUMEHEHWE. BOTOpOAHBIE CBSI3W MEXKIY
MOJICKYJIaMH CIIAPTOB. J{eliCTBHE METaHOIa M 3TAHOJIa Ha OPTaHW3M YeIOBEKa.

MHoroaroMHbIe  COUPTHL. OJTWICHIJIIUKOIbL W  TJWIECPUH. CTPOCHUE,
(¢rzuueckne W XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO  IIEIOYHBIMH
METaJUIaMH, KAaYeCTBCHHAS PEaKIMs HAa MHOTOATOMHBIC CIUpPTHI). JleiicTBue Ha
opraHusM 4enoBeka. [[puMeHenne rnumnepraa u STUICHTITHKOIS.

®deHos:  CTPOCHHWE MOJIEKYJbl, (PHU3MUECKHne W XUMWYECKHE CBOWMCTBA.
Toxcuunocts denona. [Ipumenenne denona.

Anmpperunel W kemonwvl.  DopMambaeTHA, alCTATBJICTHA. CTPOCHUE,
(m3uUeckre W XMMHUYECKHE CBOMCTBA (PEAKIMM OKWUCICHWUS M BOCCTAHOBJICHUS,
KAueCTBECHHBIC PEAKITUH ), TIOJTYUYECHHE U TIPUMECHEHHE.

OaHOOCHOBHBIE TIPEACITbHBIE KAPOOHOBBIE KUCIOTH. MypaBbiHAs U YKCYCHAs
KHUCITOTHI. CTPOSHHE, (PU3NUECKHUE U XUMUIECKAE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCJIOT, Peakius dTeprudukanum), moaydeHue u npuMmenenne. CreapuHoBas
¥ OJICMHOBAs KHUCJIOTHI KaK MPEJCTABUTENM BBICIIMX KapOOHOBBIX KHCIOT. Mbina
KaK COJTM BBICIIIMX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Cnoxxable >(UpHl KaK MPOW3BOJAHBIC KapOOHOBBIX KHCIOT. [ waposus
coKHBIX 3¢hupoB. XKupsel. 'mapomms xupos. [Ipumenenne sxupoB. buonornueckas
POJTH KHUPOB.

VYrrmeBoasl:  coctaB, KimaccupuKanusg — yriaeBoaoB  (MOHO-, M- W
noJiicaxapubl). [Iioko3a — MPOCTEHIME MOHOCAXapuI. OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3HUECKre 1 XUMHUECKHE CBONCTBA (B3aUMOACHCTBHE C THAPOKCHIOM
menu(Il), okucnenre aMmMuagHBIM pacTBOPOM Okcuaa cepedpa(l), BoccranoBeHUE,
OpO’KEHHE TIIOKO3bI ), HAXO0XKACHUE B IPUPOJIE, MPUMEHEHHE, OMOIOTHUECKast POITh.
®otocunTe3. OpyKTO3a KAaK U30MEP TIIFOKO3HI.

Kpaxman u nemmono3a kak npupoaHble moaumepsl. CTpoeHHe Kpaxmajia U
HEJUTION03bl.  DU3NYeCKue W XUMHYECKHE CBOWCTBA Kpaxmana (THApOJu3,
KaueCTBEHHAs PEaKLUs C MOJOM).

OKCTIEpUMEHTANIbHBIE METOIbl W3YYEHHs BEIIECTB M MX MPEBPAILCHUM:
NpOBEJCHNE, HAOMIOJCHNE W OIMUCAHWE JAEMOHCTPALIMOHHBIX OMBITOB. TOPEHHUE
CIMPTOB, KAUYECTBEHHBIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJA
okcuaom Menu(ll)), MHOroatoMHbBIX CHOUPTOB (B3aMMOJECHCTBHE TIMIEPUHA C
ruapokcuoM Menu(ll)), anpaernnos (OKMUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u tmapoxcumom wmeau(ll), B3ammopeicTBHE Kpaxmana ¢ HOAOM),
MPOBEJCHUE MPAKTUIECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

Pacuérnblie 3anaum.

Boluucnennss mo ypaBHCHHMIO XWMHWYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOIHOTO BEIECTBA WM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEUIECTB UM MPOAYKTOB PEAKIIH ).

ABOTCOEpIKaIe OPTaHNUECKHE COSTUHEHU.

AMUHOKHUCIIOTH Kak aM(pOTEpHbIE OpraHudeckre coeanHenna. Ousnieckue u
XUMHWUYECKAE CBOMCTBA aMHUHOKHMCIOT (HAa mpuMmepe TiuiuHa). buonormueckoe
3HaYeHNE aMUHOKHUCIOT. [lenTuasl.

benkn kak npupogHBIE BBICOKOMOJEKYJAPHBIE coeauHeHus. [lepBuunasd,
BTOPUYHAsA W TPETUYHAS CTPYKTypa O€TKOB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ACHATYPaIUs, KAUeCTBEHHBIC PEAKIIUN Ha OCJIKH.

OKCIIEpUMEHTANIbHBIE METOIbl W3YYEHHs BEIIECTB M MX MPEBPAILCHUM:
HAOJIO/ICHUE U OTIMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JACHATypauua OEKOB TpH
HArpEBaHUM, LIBETHBIE PEAKIIUN OEITKOB.

BbicoKOMOJIEKYISIPHBIE CO€THHEHHS

OCHOBHBIE TOHATHS XWMHUH BBICOKOMOJICKYJISIPHBIX COCIMHEHHWI: MOHOMED,
NOJTUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEAHAA MOJICKYIpHAS
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSPHBIX COCAMHEHUH —
NOJTUMEPU3ALINA U TTOTMKOHACHCALUA.

OKCIIEpUMEHTANIbHBIE METOIbl W3YYEHHs BEIIECTB M HMX MPEBPAILCHUM:
O3HAKOMJICHHE C 00pa3llaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHBIE CBSI3H.

Peanmuzanmst MeXIIpeAMETHBIX CBSI3CH TPHU W3YUCHUH OPTAaHUYCCKOW XUMHUH B
10 knacce ocyliecTBisAeTCA 4Yepe3 HCMOJNb30BAHUE KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TOHATHN, TaK W TOHSATHH, SBISIFONTAXCS CHUCTEMHBIMH IS OTACITbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IHAKIIA.

OO0mme ecTeCTBEeHHO-HAYUYHBIC TTOHATHS. SBJICHUE, HAYUHBIH (PaKT, TUTIOTE3a,
3aKOH, TEOPHWs, aHAJIM3, CHHTE3, KiIacCU(UKAIs, TEPHOTUIHOCTh, HAOIIOACHHE,
HU3MEPCHUE, SKCTICPUMEHT, MOJICITUPOBAHHE.

®dusnka: Martepusa, OHEPrus, Macca, aroM, DJIGKTPOH, MOJICKyJia,
SHEPTreTUUYCCKUH YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, (PU3NUCCKUE BETMUMHBI M €IMHATIB UX H3MEPEHUS.

buomorus: kierka, opranusm, Omocdepa, oOMEH BeIIeCTB B OpPraHH3ME,
doTocuHTE3, OMOMOTHUYECKH aKTUBHBIC BeIecTBa (OCNKH, YIJIEBOIBI, KHPHI,
dhepmeHTHI).

['eorpadms: MuHEpabl, TOPHBIC TTOPOIBI, MOJIC3HBIC UCKOMAEMbIE, TOTUIHABO,
PECYPCHI.

TexHonorus: mnHIEBbIE TMPOMYKTH, OCHOBBI PAIMOHAJIBLHOTO TMHTAHMS,
MOIOIITHE CPE/ICTBA, JICKAPCTBEHHBIC W KOCMETHUYECKHAEC TPENapaThl, MaTepHajIbl U3
HCKYCCTBEHHBIX M CHHTCTHYECKHAX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHNYECKAS XUMUSA

TeopeTnyeckyie 0CHOBbI XUMHM

XUMUUECKUH 3ieMeHT. AToMm. SAapo aroma, H30TOMBL. DIEKTPOHHAA
o0oyiouKa. DHEPTeTUUECKUE YPOBHU, TIOAYPOBHHA. ATOMHBIC opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH PaCIpEaCiICHUs 3JIEKTPOHOB MO OpOMTAsAM B aToMax
AJIEMEHTOB MEPBHIX YETHIPEX TIEPHOOB. INEKTPOHHAS KOH(PHUTYPAIUs aTOMOB.

[Tepnoanueckuii 3akoH U lleproanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CBa3p nepuoauyeckoro 3akoHa u llepuoanueckoit cuctembl
xuMudeckux s3neMeHToB J[. Y. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTH W3MEHCHHUS CBOMCTB XUMHUECKHUX BJIEMEHTOB U
00pa3yeMbIX HMMHU MPOCTHIX M CJIOKHBIX BEIIECTB MO TpynnaM H MEPUOJAM.
3HaueHUE NEPUOANUECKOrO 3aKOHA B Pa3BUTUH HAYKHU.

Ctpoenune BemecTBa. XUMHUECKas CBS3b. BHAB XUMHUYECKOW CBS3H
(KOBAJICHTHAsI HETOJISIPHAS W TOJSAPHAS, WOHHASA, METajuimdeckas). MexaHu3Mbl
oOpa3oBaHWA KOBAJICHTHONW XWUMHYECKOW CBs3M (OOMEHHBIH W JTOHOPHO-
akuenTopHeiil). Bomopomnas cBs3b. BalleHTHOCTB. DNEKTPOOTPUIIATETEHOCTD.
Crenenb okucneHus. oHbl: KAaTHOHBI U AHUOHBHI.

BemectBa  MOJIGKYJIIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbl KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELUECTB OT TUIIA KPUCTAJIIIMUECKON PELIETKH.



[Tonatne o AucnepcHbIX cucTeMaxX. VICTUHHBIE W KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10151 BEIIECTBA B pacTBOPE.

Knaccndukanms HEOPraHUYECKUX COCIMHEHUH. Homenkmarypa
HEOPraHUYECKUX BEIIECTB. [ €HETHMUECKas CBA3b HEOPraHWYECKUX BEILECTB,
MPUHAJIEKAIMX K PA3IMYHBIM KJIacCaM.

Xumuueckass — peakmusa.  Kimaccuukamus — XUMWYECKHX — PEaKIuid B
HEOPraHUYECKON M OPraHWYECKOW XUMHUM. 3aKOH COXPAHEHHS MAacChl BEIIECTB,
3aKOH COXPAHCHUS U MPEBPALCHUSA SHEPTUHU NMPU XUMHUUYECKUX PEAKIUSX.

CKOpOoCTh peaknuu, €& 3aBUCUMOCTh OT Pa3auuHbIX (pakTopon. OOpaTumbie
peakmuu. XWUMUUYeCKoe paBHOBecue. MakTophl, BIUAIONME HA COCTOSHHE
xuMudeckoro pasHosecus. [Ipuanun Jle [latense.

OnexTponuTHueckas aucconuaiys. CuiabHbIE U ciadbie daeKTpoanuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAs, HEUTpaIbHAsA, IIEIOUHAs.

OKUCIUTENTbHO-BOCCTAHOBUTEbHbBIE PEAKIIUY.

OKCMEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEIIECTB M KX NPEBPallCHUN:
neMoHcTpanua Ttabnuil «llepuoanueckas cucreMa xuMmuueckux saementos JI. U.
Menpaeneepa», U3ydeHHE MOACICH KPUCTANIMUECKUX PEIIETOK, HAOIMIOJCHHUE H
OTMCAHKE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3IOKECHUE TIEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUU KaTAIU3aTOPa, ONMPEEICHUE CPEAbl pACTBOPOB BEIIECTB
C TIOMOIIHIO0 YHUBEPCATbHOTO HHIMKATOPA, PEAKITMH HOHHOTO OOMEHA), TPOBEACHHE
MpakTH4ecKoit paboTsl « Biusaane pa3nuuHbiXx (akTOPOB HA CKOPOCTh XHMHUYECCKOM
PEaKINY.

PacuétHbie 3anaun.

Pacuétel 1O ypaBHEHUSM XUMHUECKHMX PpEaKIHUA, B TOM YHUCIHE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCTIOIB30BAHUEM MOHITUS «MACCOBasA J0JIA
BEILIECTBAY.

Heoprannueckas xumus

Hemeramnel. [lomoxxenne HemetrayuioB B Ilepumoamueckoid  cucteme
xuMHudeckux syieMeHToB J[. M. MenaeneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnyeckne CBOWCTBA HEMETA/UIOB. AJIOTPOTHS HEMETAIOB (HA TIPUMEpE
KHCITOpoa, cepbl, hocdhopa u yrieposa).

XVAMHWYECKHE CBOMCTBA BAXHEUIIMX HEMETA/UIOB (TajOTE€HOB, CEPHI, a30Ta,
dochopa, yrmepoma W KpeMHHS) M WX COCOMHEHWH  (OKCHIOB,
KHCITOPOACOIECPIKAMUX KACIOT, BOJOPOTHBIX COSTUHEHUH ).

[IpuMeHEeHNE BaXKHEHIINX HEMETAIIOB U UX COCIMHECHUM.

Metamnsl. [lonoxxenune meramoB B llepuoauueckoil cucTeMe XMMHYECKHUX
snemenToB JI. 1. MenaeneeBa. OCOOCHHOCTA CTPOCHUS SJICKTPOHHBIX 000I0UEK
atoMoB MeTauioB. O0mme ¢usndeckue cBokicTBa MeTauioB. CIIaBhl METaJUIOB.
ONIEKTPOXUMHUUECKUN PsAJT HAMPAKCHUA METAILIOB.



XVAMHAYECKAE CBOWCTBA BAXKHEWIIMX META/UIOB (HATPUH, KW, KaJbIlHUi,
MarHui, alIOMUHUHN, IIAHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6ume crnocoObl molyuyeHus MeTauioB. [IpuMeHeHne mMeTauioB B ObITY U
TEXHHUKE.

OKCNepUMEHTAIbHbBIC METOJbl HM3YUCHHS BEIIECTB W WX TMPEBPAICHUH
W3yUeHHE KOJUIEKIMH «MeTalibl W CIUIaBbl», 00pa3lloB HEMETAIIJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/4a4, HaOMIOACHWE W ONMHCAHWE JACMOHCTPAIIMOHHBIX |
7a00pPaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA AMIOMUHHUSA C PACTBOPaAMH
KHUCITOT | IEI0UeH, KAUECTBEHHBIC PEAKIIMN Ha KATHOHBI METAJIJIOB).

Pacuétnebie 3amaun.

Pacuétel Macchl BeliecTBa MM 00BEMA Ta30B MO M3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaAKIMU BEIIECTB,
pacuéThl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOMAYKTOB PEAKIIUN, €CITH OTHO
W3 BEIICCTB UMEET MPUMECH.

XuMHS U KHU3Hb

Ponp xumum B 00€CIEUEHMH SKOJIOTHUYECKOHN, SHEPreTHUECKOM W THIICBOM
0€30MacHOCTH, Pa3BUTHH MEIAUIIUHBI. [IOHATHE O HAyuyHBIX METOAAX IO3HAHUS
BEIIECCTB U XUMUYECKUX PEAKIAM.

IlpencraBnenuss o0 OOMMX HAYUYHBIX MPHUHIMNAX  TPOMBIIUIEHHOTO
MOJIYYECHHS BAXKHECUIIINX BEIICCTB.

UenmoBek B MHpPE BEIIECTB W MATCPUAJIOB. BAXXHECUIIIUE CTPOUTEIILHBIC
MaTEePUAJIbI, KOHCTPYKIIMOHHBIC MATCPHUAJIBI, KPACKW, CTEKIO, KEpPaMHUKa,
MaTEePUAIIBL IS BJICKTPOHUKHA, HAHOMATEPHUAJIbI, OPraHUYECCKUE U MUHEPAIBHBIC
ya00peHus.

XUMHS W 340POBbE 4YEJIOBEKA. IPaBWJIA MCIIOJB30BAHMSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBpuia 0€30MacHOr0 UCIOIb30BaHUS TIPENapaToB OBITOBONH XHUMHUH B
TMOBCETHEBHOM KM3HH.

MexnpeaMeTHBIE CBS3H.

Peanuzanys  MEXNpPeaAMETHBIX  CBA3CH TPU  H3YUYCHWMHM  OOImEeH u
HeopraHuueckod xumMuu B 11 kimacce oCyIIecTBIAETCSA uepe3 MCIOJIb30BaHUE KaK
OOIMX €CTECTBEHHO-HAYUHBIX TMMOHATHHM, TaK W TMOHATHH, SBJIAIOIIAXCA
CHCTEMHBIMH JJTA OTJECJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO UKJIA.

OO01mre eCTECTBEHHO-HAYUYHBIC TOHATHS. HAay4YHBIH (hakT, THIoTe3a, 3aKOH,
TEOPHS, aHallu3, CHHTE3, KIacCH(pUKAIUA, IEePUOIUNIHOCTh, HAOIIOICHHE,
JSKCIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

duznka: MaTepus, SHEPrUs, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, WOH,
HA30TOM, PAIMOAKTUBHOCTh, MOJICKYJIA, SHEPTETUUYECKAN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BeIecTBa, (PU3MUCCKHE BEIWUYUHBI M CAUHUIIBI UX
W3MEPEHUS, CKOPOCTB.



buonorusa: kneTka, oOpraHuW3M, OSKOCHCTeMa, Owocdepa, wmakpo- u
MHUKPO3JIEMEHTbBI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadms: MuHEpabl, TOPHBIC TIOPOJBI, TOJIC3HBIE UCKOMAEMBbIE, TOTUIHABO,
pECYPCHI.

TexHonorus: XuMHUYECKass NPOMBILLUICHHOCTh, METAJLUTYPrus, MPOU3BOACTBO
CTPOUTENBHBIX MaTEPUATIOB, CEJIBCKOXO3IUCTBEHHOEC MPOU3BOACTBO, NHUINEBAsA
MPOMBITIVICHHOCTh,  (papMmarieBTHUecKkass  MPOMBINUICHHOCTh,  MPOW3BOCTBO
KOCMETHYECKHX TMpenaparoB, NPOU3BOACTBO KOHCTPYKIHOHHBIX MAaTEpPHUAJIOB,
3JIEKTPOHHASA MPOMBILLICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K PeE3yjbTaTaM OCBOCHUS
OoOyJaOMMMHCS TPOTPaMM  CcpeaHero oO0mmero oOpa3oBaHus (JTUYHOCTHEIM,
METANpeAMETHBIM W TpeaMeTHbIM).  HaydHo-meTtoguueckoi OCHOBOW s
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrpPaMM CPEAHErO OOIIEro
00pa3oBaHUA SBJISETCA CUCTEMHO-ACATEbHOCTHBIN MOAXO0/.

B cooTBercTBHM C CHCTEMHO-IEATEILHOCTHBIM TOIXOIOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUA TpEaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHMs BBIJACICHBI CIICAYIOINNE COCTABIIAIONTUE:

OCO3HaHHE OOYYAIOUIUMHUCS POCCUMCKONW Tpa)KJaHCKOW HMACHTUUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAaMOONPEICICHHUIO;

HaJIMYAe MOTHUBAIMA K O0YUCHHUIO,

LIEJICHAMPABJICHHOE PA3BUTHE BHYTPEHHUX YOEKIACHUN JTUUYHOCTH HA OCHOBE
KJTFOUEBBIX [ICHHOCTEN U UCTOPUUECKUX TPaAUIIMi 0a30BOM HAYKU XUMUHU,

TOTOBHOCTh M CINOCOOHOCTh OOYYaKOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JEATENBHOCTH TICHHOCTHO-CMBICIIOBEIMH YCTAaHOBKAMU, TPUCYIAMH IEIOCTHOMN
CUCTEME XUMHUECKOTO 00pa30BaHHUS;

HaJIMYAC MTPABOCO3HAHUS YKOJOTHUYCCKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
IIETN ¥ CTPOWTD JKU3HCHHBIC TIIAHBI.

JIMdHOCTHBIE PE3YyJbTAaThl OCBOSHUA TMpeAMETa «XHUMHS» TOCTUTAIOTCS B
CAMHCTBE Yy4YeOHOH W BOCIUTATEIIBHOW JCATEIHPHOCTH B COOTBETCTBHU C
T'YMaHUCTHYECKUMH, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMHA
U uaeajaMyd POCCUICKOrO TpaXkAAaHCKOTO OOIIECTBA, MPUHATHIMU B OOILECTBE
HOpMAMKW W  MpaBWIaMM  MOBEACHUA,  CIOCOOCTBYIOIIMMH  Mpoleccam
CaMOTIO3HAHMS, CaMOPA3BUTHS W HPABCTBCHHOTO CTAHOBIICHWUA JIMYHOCTH
00yUaroIIUXCA.

JIndHOCTHBIE PpE3YJbTAaThl OCBOCHWA TmpeaMera «XUMHUsS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIBHON M TPAKTHUYCCKOW JEATEITHHOCTH
0OydJarommXCcs M0 peaji3aluy MPUHATHIX B 00IIECTBE MEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpamaaHCKOro0 BOCIIUTAHUS

OCO3HAHMS 00YYArONTUMHUCS CBOMX KOHCTHTYITMOHHBIX MPaB M 00s13aHHOCTEM,
YBAXEHUS K 3aKOHY W MPABOMOPAJIKY

MPEACTABIICHAS O CONMAJBHBIX HOPMaxXx M TMpaBWIaX MEXITMIHOCTHBIX
OTHOMICHHH B KOJUICKTHBE,

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN NEATSTLHOCTH TIPH CO3/[aHNH YUCOHBIX



MMPOCKTOB, PEIICHUHN YUYESOHBIX U MO3HABATENIbHBIX 33/1a4, BBIMOJTHEHUN XUMHUECKUAX
AKCMEPUMEHTOB;

CIIOCOOHOCTH MOHWUMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY U
APryMEHTBI JPYTUX MPU aHAIN3E PA3JIMUHbBIX BUJIOB YUEOHOU NEATEIbHOCTH,

2) NaTpUOTUYECKOT0 BOCIIMTAHUSL:

[IEHHOCTHOT'O OTHOILCHWS K HWCTOPUYECKOMY M HAy4YHOMY HaCJEIUIO
OTE€UYECTBCHHON XUMHH,

YBOKCHHS K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM M MPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUA TOTO, UYTO JOCTHXKCHUS HAYKHW €CTh Pe3yJibTaT
JUIMTENIbHBIX ~ HAOMIOACHUHN, KPOMOTJIMBBIX  SKCIICPUMEHTAIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

WHTEpECa U MO3HABATEIbHBIX MOTUBOB B MOJIYUEHUH U MOCAEAYIOIIEM aHATU3E
uH(}OPMAITH O TIEPEIOBHIX TOCTIKCHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBECHUA,

CIIOCOOHOCTH OLIEHHWBATh CUTYAIlMH, CBA3AHHBIE C XUMUUECCKUMHU SBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIEC
HOPMBbI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBApUILCH ¢
MO3UILIMI HPABCTBEHHBIX W MPABOBBIX HOPM W OCO3HAHHWE MOCJEACTBUNA STHUX
MOCTYNKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMAHMUS LEHHOCTEH 3J0pOBOTO0 M 0Oe30macHoro odpaza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOINEHUA K COOCTBEHHOMY (DHU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOMoIcHUsT TpaBui O€30MacHOro oOpallleHHus C BellecTBaMH B OBITY,
MOBCETHEBHOM KU3HU U B TPYAOBOU JAEATENBHOCTH,

MOHUMAHHUS 1EHHOCTH TIPaBWJ HWHJUMBUAYAJILHOTO M  KOJUICKTUBHOTO
0€30MaCHOr0 MOBEACHUS B CUTYAlMAX, YTPOKAKOIIMX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHMS TIOCTECACTBUN W HEMPUATHS BPEAHBIX MPUBHIYCK (YMOTPEOICHUS
AJIKOTOJISI, HAPKOTHKOB, KyPeHHUSI );

S) TpyaoBoro BocnuraHusi:

KOMMYHUKAQTUBHONH  KOMIIETEHTHOCTH B  Yu€OHO-UCCIEA0BATENbCKOM
JEATCNIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOW M APYrUX BHJAX
NEATEIIbHOCTH,

YCTAHOBKM HAa AaKTUBHOE Y4YacTHE B PEUICHWHM MPAKTHUECKUX 3a]a4
COIMAJTEHOM HANPABJIICHHOCTH (B paMKaX CBOETO KJlacca, IMIKOJIBI);

WHTEPECA K TMPAKTHUCCKOMY HU3YUEHHUIO MPOGECCHii Pa3IudaHOTO POJa, B TOM
YUCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUHN IO XUMUM,



YBOXKEHUA K TPYAY, JIIOAAM TPY/AA U PEe3yabTaraM TPYAOBOH AEATEIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIMBUIYAJIbHOM TPaCKTOPUH
obpazoBanusa, Oyaymiedi mpodeccHH W peaau3anvi COOCTBEHHBIX JKH3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, HHTEPECOB U
noTpeOHOCTEH O0IIECTRA;

6) 3K0J10rH4eCKOro BOCTIUTAHMSI:

AKOJIOTHUUECKU 1EIECO00PA3HOr0 OTHOIIEHUA K MPUPOJAE, KAK HCTOYHUKY
CYIIIECTBOBAHHUS KU3HU HA 3eMJIE;

MOHUMAHMS TJIOOAJBHOTO XapakTepa SKOJOTMUECKUX MPOOJieM, BIIUSHUA
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE MMPUPOIHON U COLMATIBHONU CPEbI,

OCO3HAHUS HEOOXOJAMUMOCTH WCMHOJIb30BAHUS JOCTHKCHHM XUMHUM  JIJid
PELICHUS BONPOCOB PAMOHAIBHOTO MPUPOAONOIB30BAHUS,

AKTUBHOTO HEMPUATHA JCUCTBHUM, TMNPUHOCAIIMX BPEA  OKPYXKAKOIIEH
MPUPOJIHON cpefie, YMEHUs MPOTHO3UPOBATh HEOJArOMPUITHBIE HKOJOTUUECKUE
MOCEICTBUA NMPEANPUHUMAEMBIX AEHCTBUNA U TPEAOTBPAILIATh UX;

HAJIMYAS PA3BUTOTO 3KOJIOTMUYECKOTO MBIIIJICHUS, SKOJOTHUYECKON KYJIBTYPHI,
OnbITa JNEATETBHOCTH 3KOJIOTHYECKON HAMPAaBJICHHOCTH, YMEHUA
PYKOBOJCTBOBAaTbCA MMHU B MO3HABATEIIBHOW, KOMMYHHUKATUBHOW M COLIMAJIBHOM
MPAKTUKE, CIOCOOHOCTM M YMEHHUS AKTHUBHO TNPOTHBOCTOSTh HUACOJIOTHUU
xemoobum,

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH,

MOHWUMAHUS CIHeM(PUKA XUMHAHM KaK HAyKH, OCO3HAHHWS €€ pOJid B
(hopMHUpOBAHWUY PANMOHAITBHOTO HAYYHOTO MBINIJICHUS, CO3/IaHWW IIEJIOCTHOTO
MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPHUPOJbI U UEIOBEKA, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pElIEHUH MpoOJieM COXPaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  OCOOOM 3HAUMMOCTH XUMHUH Ui COBPEMEHHOM
UABUJIN3ALNAN. B €€ TYMAaHUCTUYECKON HATPABICHHOCTH W BaKHOU POJIM B CO3aHUA
HOBOM 0a3bl MaTepUaJbHOW KYJbTYphbl, PpEUICHUH [MOOAJbHBIX MOpodiemM
YCTOMUYMBOIO Pa3BUTHUA UYEJIOBEUECTBA — CBHIPhEBOW, SHEPIETUUECKOU, MUILEBOU U
AKOJIOTMUECKON O€30MacHOCTH, B PA3BUTHUM MEIUIIMHBI, OOCCICUCHHUM YCJIOBHUI
YCHENTHOTO TPY/Ia ¥ SKOJIOTHUECKH KOMMDOPTHON KU3HU KAKIOTO UjIeHa OOIEeCTBa,;

€CTECTBCHHO-HAYYHON TPAaMOTHOCTH. MOHUMAaHUA CYIIHOCTH METOJ0B
MO3HAHUS, WCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CMOCOOHOCTH HCIOIb30BATh
MOJIy4aE€MbI€ 3HAHUA JIJI aHAJIu3a U OOBACHECHUS SIBJICHUHM OKPYXKAIOIIEro Myupa u
MPOUCXOIAIINUX B HEM U3MEHECHUH, yMEHUA AenaTh 000CHOBAHHBIE 3aKJIFOUCHUS HA
OCHOBE HAayUYHBIX (DaKTOB U MMEIOIINXCS JAHHBIX C TICJTBIO TTOTYYSHUS TOCTOBEPHBIX



BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHUUYECKAE 3HAHUSA i
pelieHrsa npodyieM B peaibHbIX JKU3HEHHBIX CUTYaIUAX;

WHTEPECa K MO3HAHUIO U UCCIICIOBATENBCKON IEATENBHOCTH,

TOTOBHOCTM M CINOCOOHOCTM K  HENPEPhIBHOMY  OOpa30OBaHUIO H
CaMOOOpa30BaHUIO, K AKTHMBHOMY TMOJYUYCHUID HOBBIX 3HAHWU MO XWMHHU B
COOTBETCTBHUHM C )KM3HCHHBIMHU MOTPEOHOCTAMM,

WHTEpECca K OCOOCHHOCTSAM Tpyaa B pasaudHbX cdepax mpodeccrnoHambHOMI

JEATENIBHOCTH.
METAIIPEJIMETHBIE PE3VJIbTATbBI

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHHS YUSOHOTO TMpEeaMeTa « XHUMHSI» Ha
YPOBHE CpeaHEro odIero 00pa3oBaHus BKIIOYAIOT:

3HAQUMMBbIE IS (POPMHpPOBAHHMS  MHPOBO33PEHUA  OOyYarOIUXCS
MEKIUCITUTUTMHAPHBIE (MEKIIPEAMETHBIC) OOIEHAYYHBIE TTOHATHSA, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEIU(HKY METOJOB TO3HAHHS,
WCIOJIE3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECCTBO, SHEPTHA, SBJICHHUE,
MIPOIIECC, CHCTEMa, HAy4YHBIH (DaKT, IPHHIIAIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, UCCIICOBaHNE, HAOIIOCHUE, N3MEPEHHUE, SKCTICPUMEHT U APYTHE);,

yHUBEPCATbHBIC YUCOHBIEC NEHCTBUA (IMO3HABATEIbHBIC, KOMMYHHKATHBHEIE,

PETYIISTUBHBIC), o0eCcrneunBaroIINe dhopMupoBaHue (hyHKIHOHATEHOM
IPaMOTHOCTH U COITHAITbHOM KOMIIETCHITMH O0YyYarOIMAXCS,
CIOCOOHOCTH 00yyJarommxcs WCIOJIb30BaTh OCBOCHHbIE

MEKIUCLUIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUSA W YHUBEPCAJIbHBIC YUEOHBIE
JIEUCTBUSA B ITIO3HABATEIIbHOW U COLIMAIIBHOM TPAKTUKE.

MeTtanpeaMeTHblE PE3yJabTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMHA
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHMKATHBHBIMU W PETYJIATHUBHBIMU
JEUCTBUSAMMU.

Osaajnenne YHHBEPCAJIbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMH
ACHCTBUSAMU:

1) 6azoBble Joruyeckue AeicTBUS:

caMoCTOATEIbHO  (hOPMYJIMPOBATE M aKTyaJlM3WpPOBaTh  Mpodjemy,
BCECTOPOHHE €€ paccMaTpUBaTh,

ONPENENIATh LENW JEATEIIbHOCTH, 3a/aBas IApaMeTpbl U KPUTEPUU HX
JOCTHIKEHUSA, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTU C TOCTABJICHHBIMHU LEIIAMH,

WCTIOJIBb30BATh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOIO MBILIJICHUS —
BBIACJIATh XAPAKTEPHbIE MPU3HAKU TMOHATHH W yCTAHABJIMBATHL HUX B3aUMOCBA3b,
HCIOJTE30BaTh COOTBETCTBYIOITNE MOHATHA ISl OOBACHEHUS OTIACIbHBIX (PAKTOB H
SIBIICHUM

BHIOWPATh OCHOBAaHWUA W KPUTEPUH IS  KiIacCH(UKAMKA BENMIECTB |



XUMHUYECKUX PEAKIAM,

YCTAHABJIUBATh MPUYUHHO-CJICACTBEHHBIE CBA3M MEXKIAY H3YYaeMbIMHU
SABJICHUSIMHU,

CTPOUTH JIOTHYECKHWE PACCYXKACHUS (WHIYKTHUBHBIC, IEAYKTHBHBIC, TIO
aQHAJIOTHH), BBIABIIATh 3aKOHOMEPHOCTH W TPOTHBOPEUHA B PACCMATPHUBACMBIX
ABJICHUSAX, (DOPMYJTUPOBATH BHIBOJIBI U 3aKITIOUCHUS,

MPUMEHSTH B MPOLECCE MO3HAHUS, UCTIOJIb3YEMbIC B XUMUK CUMBOJIMYECKHE
(3HAKOBBIE) MOJICITH, TIPEOOPA30BHIBATh MOICITHHBIC TPEACTABICHUS — XUMHYCCKUI
3HAK (CHMBOJT) JIEMEHTA, XUMHUUECKas (popmysia, ypaBHCHHE XUMHUECKON PEAKITUN
— MpU PELICHUH YUE€OHBIX MO3HABATEJIbHBIX M MPAKTHUECKUX 33/]a4, NPUMEHATH
Ha3BAHHbBIE MOJICJIbHBIE MPEACTABICHUS JIsI BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3YUYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIE HCCJIEI0OBATE/IbCKUE JeliCTBUS:

BJIQJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
peaxkuuu,

(hopMyIMpOBaTh IENTK W 3a4aUX UCCIICTOBAHUS, UCIIOIB30BaTh MOCTABICHHBIC
U CaMOCTOATEIHHO CHOPMYTUPOBAHHBIE BOMPOCH B KA4eCTBE WHCTPYMEHTA
MO3HAHWUA W OCHOBBI /IS (POPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY3KJCHUIA,

BJIQJIETh HABBIKAMH CAMOCTOATEJIBHOTO TUIAHUPOBAHUS W MPOBEJACHUA
YUYEHUYECKUX SKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOMIOJATh 32 XOJ0M
MPoIIecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro  Pe3ynbTar, (popMyJIHUpPOBaTh
0000IIEHNA U BBIBOJbl OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIICAOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJICJIAHHON padoTe;

npuoOpeTarb OMNBIT YUYEHUUYECKOM MCCIAEIOBATEAbLCKOM U MPOEKTHOM
NEATECIIbHOCTH, TMPOSBIATH CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUUYECKUX 3a/]1a4, TPUMECHEHUIO PA3JIMUHBIX METOJ0B
MO3HAHUSL.

3) padora ¢ undgopmanmeii:

OPHUEHTHUPOBATHCA B PA3IMYHBIX HWCTOYHWKAX wWHGOpManuu (HAYYHO-
MONyJISIpHAs JIUTEpaTypa XUMHUYECKOTO COJICPXKAHUS, CIPABOUYHBbIE MMOCOOUS,
pecypesl MIHTepHETa), aHAIM3MpOBaTh WH(OPMAITUIO PA3IMYHBIX BUAOB U (opm
MPECTABIICHUS, KPUTUUYECKHU OLICHUBATH ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD,

(hopMyTMpOBaTh 3aMPOCH W MPUMEHATH PA3IMYHBIE METOJBI MPH TIOUCKE H
orbope wuHpOpMaNWMK, HEOOXOMUMON MJI BBITIOJIHCHHWS yYeOHBIX  3a1ad
ONpenacIEHHOrO TUIIA;

mpuoOpeTaTh OMBIT WCTIOL30BaHMUS HH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3JIMUHBIX MOUCKOBBIX CUCTEM;



CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBbHYIO  (OPMY  TIPEACTABIICHUS
uHdopmaru (cxembl, rpadUKh, TAArPaMMBbl, TaOJIUIEI, PUCYHKH U APYTHE);,

WCITOJIb30BATh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA MPH PabOTe ¢ XUMHUECKON
uHoOpMaIMeit: MPUMEHATh MEXNPEIMETHBIE ((PU3MUEeCKHEe W MaTeMATHYCCKHE)
3HAKW ¥ CUMBOJIBI, (hOpMYIIbI, a0OpEBHATYPHI, HOMEHKIIATYPY,

UCIIOJIB30BaTh W MPeoOpPa3OBBIBATh 3HAKOBO-CHMBOJHUYECKHAE CPEICTBA
HarJITHOCTH.

OBiageHne yHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMU JA€HCTBUSIMHE

3a/1aBaTh BOIPOCHI TIO CYIIECTBY 00CYXAAeMOM TEMBI B XOJE€ NWAjora W/ WiH
JUCKYCCUH,  BBICKA3bIBaTh  HJeH, (POPMYJIHPOBATH CBOM  TPEIOKCHUS
OTHOCHUTENIHHO BHITIOJTHCHHSI TIPE/IIOKEHHOM 3a/1a4H,

BBICTYTIaTh C TPE3CHTAIMEH PE3yJIbTaTOB IMO3HABATEIBHON NEATCTLHOCTH,
MOJTYYCHHBIX CAMOCTOATEIHFHO WM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITIOJTHCHAH
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUECKOH padOThl TI0 WCCIIEIOBAHUAIO CBOWCTB
M3Y4aeMBbIX BEIECTB, peaM3aIlii yueOHOTO MPOECKTa U (HOPMYTUPOBATH BHIBOIBI
M0 Pe3yJIbTaTaM TPOBEAEHHBIX HCCICAOBAHHWN MyTEM COTJIACOBAHWUSA TO3WIWANA B
X0/€ 00CY)IAECHUSI U 0OMEHA MHEHHUSAMH.

OBianeHne yHHBEPCAJIbHBIMHU PEryJIATHBHBIMH JeHCTBUSMM:

CaMOCTOATEIFHO TUIAHUPOBATh M OCYIIECTBJISATH CBOIO ITO3HABATEIIHHYIO
NEATENBHOCTD, OMpenensas €€ Ieau W 3a7a4d, KOHTPOJUPOBATh M 1O MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEAJIaraéMblid  aJIrCOPUTM  JACUCTBUNA TIpHU
BHITIOJTHEHWM YYEOHBIX U HWCCASAOBATEIBCKAX 3a/1ad, BHIOMpaTh Hambosee
adexTuBHBI crmOoco0 WX perieHus ¢ y4ETOM TOJYyYeHHS HOBBIX 3HAHUH O
BEIECTBAX Y XUMHUUYECKHUX PEAKITUAX

OCYIIECTBIIATh CAMOKOHTPOJIb CBOCH JAEATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U
CaMOOIICHKH.

INPEJAMETHBIE PE3VJIbTATDBI

10 KVIACC

IIpenmeTHble pe3yabTaThl OCBOSCHHMS Kypca «Opranudeckas XuMH»
OTPaXKarOT:

chOpMHUPOBAHHOCTh  TPEACTABJACHUM O XHMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIM XUMHUH B TIO3HAHWUM SIBJICHUWA MPUPO/IBI,
B (DOPMUPOBAHUH MBIIUICHUS W KyJIbTYPHl JIMYHOCTH, €€ (PYHKIIMOHAIBHOM
rPaMOTHOCTH, HEOOXOAMMOM Il pelIeHUA MPaKTHUECKUX 3a7a4 M AKOJIOTHYECKH
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3J0POBbIO U MPUPOIHON CpENE;

BJIQJICHAE  CHCTEMOW  XUMHYECKMX  3HAHWM, KOTOpAas  BKJIKOYACT:
OCHOBOTIOJIATAIONINE TOHATAA (XUMWYECKHHA DJICMEHT, aToM, 3JIEKTPOHHAA



000J10UKa aToMa, MOJICKYJIa, BaJICHTHOCTb, AJICKTPOOTPHIIATSIIbHOCTh, XUMHYCCKAs
CBsA3b, CTPYKTypHas dopmyna (pa3BépHyTas W COKpAIEHHAsA), MOJIb, MOJISIpHAS
Macca, MOJISIPHBIN 00BEM, YIJIEPOIHBIN CKeIeT, (yHKIIMOHAIbHAS IPYyIIa, paJIuKal,
HU30MEPHS, H30MEPHI, TOMOJIOTHUSCKHM PSI, TOMOJIOTH, YIJIEBOAOPOIBI, KHCIIOPOI M
a30TCOACPKAIME COCAUHEHUS, MOHOMEpP, IIOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHWA), TCOPUM W 3aKOHBI (TEOPHS CTPOCHUS
opranudeckux pemiectB A. M. ByTnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB),
3aKOHOMEPHOCTH, CHMBOJIMUYECCKUN S3BIK XHWMHH, MHPOBO33PCHUCCKHEC 3HAHMS,
JCKAIME B OCHOBE TOHMMAHWS TNPHYMHHOCTH M CHCTEMHOCTH XHMHYECKHX
ABJICHUH, (PAKTONOTHUCCKHE CBEICHHS O CBOMCTBAX, COCTaBe, IOIYYCHUU H
0e30IaCHOM HCIIOJIb30BAHUN BAKHECHUIIIMX OPraHMUYCCKUX BEIISCTB B OBITY H
MPaKTHYECKOHN ACATEILHOCTH YEIIOBEKA,

c(hOpMHUPOBAHHOCTh YMCHHHM BBISBISATH XapaKTEPHBIC NPH3HAKH TOHSATHM,
YCTaHABIIMBaTh WX B3aUMOCBS3b, HWCIIOJIB30BaTh COOTBETCTBYIOIIHME MOHATHS IMPH
OMMCAHWUN COCTaBa, CTPOSHHUS M MPEBPAICHUN OPraHHUCCKUX COCAMHCHUIM,

c(hopMHUPOBAHHOCTh YMEHHM HMCIOJB30BaTh XHMHUYECKYK) CHMBOJIMKY LIS
COCTaBJICHAA MOJICKYJISIDHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOM)
dopMyJI OpraHMYECKHMX BCINSCTB W  YPaBHCHHI XUMHYECKHX  PCaKIIHH,
M3TOTABJIMBAaTh MOJICIIA MOJICKYJI OPraHHYSCKHX BEIISCTB JJIS HILTFOCTPAIlHU HX
XUMHYECKOTO ¥ IMIPOCTPAHCTBEHHOTI'O CTPOCHHS,

c(hopMHUPOBAHHOCTh YMECHHUH YCTAHABJIMBATH MPHHAICKHOCTh H3YUCHHBIX
OPraHMYECKHX BEMIECTB 10 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne CcoeauHeHuH (yTIIEBOAOPOIBI, KHCIOPOA W a30TCOJCPIKAIIHC
COCIMHCHUS, BBICOKOMOJICKYJISIPDHBIC COCAMHEHUS), JaBaTh WM Ha3BaHUA TI0
cuctematnaeckoit HomeHknarype (IUPAC), a Takke TpHUBOIUTH TPHUBHUAIHHBIC
Ha3BaHUS OTACIBHBIX OPTaHWYECKWX BEIICCTB (ITHJICH, MPOTMWICH, alleTHIICH,
ATUJICHTJINKONb, TIOUIEPUH, (BeHo, (GopMampaeru, aneTanbAeTHI, MYypPaBbHHAS
KHCJIOTA, YKCYCHAs KHCJIOTa, OJICHHOBAs KHUCIIOTA, CTCAPUHOBAS KHUCIIOTA, TIIFOKO3a,
dhpykTO3a, KpaxMajl, IeJUTI0N03a, TIUIHH);

c(hOpMHUPOBAHHOCTh YMCHHS ONPEACIIITh BHUIBI XHMHYCCKOM CBS3H B
OpPraHUYECKUX COCAMHEHUAX (OIMHAPHBIEC U KPATHBIE),

c(hOpMHUPOBAHHOCTh YMCHHUS NPHMEHATH TIOJIOKEHHUS TCOPHH CTPOCHHS
oprannyeckux BemecTB A. M. bytieposa s 0ObICHEHUS 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa M CTPOCHUS, 3aKOH COXPaHSHHSI MACChl BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHH XapaKTEPHU30BaTh COCTaB, CTPOCHUE, (PU3HUUCCKUC
U XUMHUCCKHE CBOMCTBA THIIMYHBIX MPEJACTABHTEIICH Pa3IWYHBIX KJIACCOB
OpPraHUYeCKUX BEIECTB (METaH, dTaH, 3THJICH, MPOTWIICH, alleTUiIeH, OyTaaueH-1,3,
MeTHIIOyTaaueH-1,3, O€H30/1, METaHOJ, ATAHOJI, YTHUJICHTIIMKOJIb, TIIUIEPHH, (DEHOI,
areTajabJAeT I, MypaBbHHAS M YKCYCHAs KHCJIOTHI, TJIFOKO03a, KpaXMaJl, IE/UI0I03a,



aMUHOYKCYCHasl KHCJIOTa), WILTIOCTPUPOBATh TEHETHUECKYIO CBSA3b MEXKIY HUMH
YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUECKUX PEAKUUA € HCMOJb30BAaHUEM
CTPYKTYPHBIX (hOPMYIT,

c(hOpMHUPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUHUKH YTIICBOIOPOIHOTO
ChIpbsA (HeDTh, MPUPOIHBIN T'a3, YTOJIb), CIOCOOBI HX TIEPEPAOOTKH U TPAKTHICCKOE
MPUMEHEHUE TTPOIyKTOB MEepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHWW TPOBOJAWTH BBHIYUCICHHS 110 XUMHUYECKAM
ypaBHeHHUSAM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WIIM TPOIYKTa
PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEAKIIHN ),

chopMHUPOBAHHOCTh YMCHHMM BJIaJACTh CHCTEMOW 3HAHUH 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUSA, UCIIOJIb3YEMbBIX B XUMUU MPU U3YUYEHUH BEIICCTB U
XUMUYECCKUX ABJICHHUH (HAOIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE),
WCIOIb30BaTh CUCTEMHBIC XWUMHUECKWE 3HAHWUS Uil TPUHATUA PEUICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMAX, CBSI3aHHBIX C BEIIECTBAMH H HX
MPUMEHECHUEM

c(hopMHUPOBAHHOCTh YMEHHH COOMOAATh PaBUjia TOJIb30BAHHUSI XUMHUYCCKOM
nmocyioi U J1abopaTopHbIM OOOPYJAOBAaHHEM, a TaKXKe MpaBuUiia OOpalleHUA C
BCILIECTBAMU B COOTBETCTBMM C MHCTPYKIHUSIMHU MO BBIMIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OTbBITOB;

c(hOpMHUPOBAHHOCTh YMEHHWH TUTAHUPOBATH W BHITIOJHATh XUMWYECKHMA
AKCTICPUMEHT (TIPEBPAIEHUS OPTaHUICCKUAX BEIIECTB MPH HAarPEBAHUM, TTOTYUCHHE
ATUJICHA U U3YUYEHUE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIIMN OPraHUYECKUX BEIIECTB,
JeHaTypaIus OEIKOB TPU HArPEBAaHWH, IIBETHHIC PEAKITUN OCIIKOB) B COOTBETCTBHH
C TpaBWJIaMU TEXHUKU O€30MAaCHOCTH TPH OOpallleHUd ¢ BEIIECTBAMU U
7a0opaTOpPHBIM  O0OPYJOBAaHUEM, TMPEACTABIATh PE3YJIbTaThl  XUMHUYECKOTO
JKCTIepUMEHTa B (OpME 3alMHMCH yPaBHEHWH COOTBETCTBYIOIMX PEAKIANA |
(hopMyTMpOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHWH KPUTWUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(OpPMAITHIO, TOy4aeMyl0 U3 Pa3HBIX HCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmarm, MaTepHET M ApYyTHX);

c(hOpMHPOBAHHOCTh ~ YMEHHMH  COOMIOMATh  TpaBWjIa  SKOJOTHUYECKH
1Eeaeco000pa3HOr0 TOBEACHUS B ObITY W TPYJAOBOU JACATENBHOCTH B LEIAX
COXPAHEHMS CBOETO 3/I0POBbSl M OKPY KAKOMIEH MPUPOIHONW Cpejibl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUA HA JKUBBIC OPraHU3Mbl OMNPEACIIEHHBIX OPTraHUUYECKUX
BEILIECTB, MOHUMAas cMmbica nokazarensa [1/IK, modcHAT, Ha mpuMepax crnocoObl
YMEHBIIICHUS W MPEIOTBPAICHUS WX BPEIHOTO BO3ACHCTBUS HA OpPraHu3M
YEJI0BEKA,

JUIsi 00y4YaroIIMXcsi ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS. YMEHHE



MPUMEHATh 3HAHWA 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHWSA BEIIECTB H
XUMHYESCKHX SBJICHUIA;

JUIS  CHACTBIX W CHA0OBHUAAIMX OOyYaloIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cHcTeMy 0oOo3HaueHui JI. bpaiing mis 3anmucy XUMHYECKHX

dhopmyi.
11 KJIACC

[TpenmeTHble pe3ysibTaThl OCBOCHUS Kypca «OOIMas W HeopraHuveckas
XAMUSD» OTPAXkKAKOT:

c(hOpMHUPOBAHHOCTh  TNPEACTABIICHHM: O XHUMWYSCKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B TIO3HAHWU SBJICHUWA TPUPOIBI,
B (OPMHUPOBAHWUU MBIIIUICHAS W KyJIbTYPHl JIMYHOCTH, €€ (HyHKIIMOHATBHON
IPAaMOTHOCTH, HEOOXOAUMOM AJIsl PEIICHUS MPAKTUUECKUX 3a7a4 U HKOJOTHYECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3J0POBbIO U MIPUPOIHON CpENE;

BJIAJICHUE  CUCTEMON  XMMHYECKMX  3HAHWH, KOTOpAas  BKIIFOYAECT:
OCHOBOTIOJIATAIONINE TOHATHS (XMMHUECKUH AJIEMEHT, aroMm, W30Tom, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIM ATOMOB, HMOH, MOJIEKYJa, MOJb, MOJIAPHbIA OO0BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUUYECKasA CBA3b
(KOBAJICHTHASI, MOHHASI, METATMYECKAsA, BOJOPOAHAS ), KPUCTAIUIMYECKAs PEIIETKA,
TANBI XUMWYECKHX  PEAKLUMH, PacTBOpP, DJICKTPOJUTHI,  HESJICKTPOJIUTHI,
SJEKTPOJUTHYECKAsA AUCCOLMALNSA, OKHCIHUTENIb, BOCCTAHOBHUTEB, CKOPOCTh
XUMUYECKON PEAKINN, XUMHYECKOEC PaBHOBECHE), TCOPUW W 3aKOHBI (TEOPHS
3JCKTPOJIMTHYECKON aucconuanuu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHS MAcCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS YHEPIUU
PU XUMWYECKAX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN S3BIK XUMHH,
MHPOBO33PCHUYECKUE 3HAHUS, JICKAIIWE B OCHOBE MOHWMAHWS MPUYUHHOCTA W
CHUCTEMHOCTH XUMHUYECCKUX SIBJICHUH, (PaKTOJIOTHUECKUE CBEJACHUS O CBOWCTBAX,
COCTaBe, MOJYYEHUU U O€30MACHOM HCIMOJIb30BAHUN BAXKHEUIIINX HEOPTAHUUYECKUX
BEILIECTB B OBITY U MPAKTUUECKON NEATEIbHOCTH YEIOBEKA,;

c(hOpMHUPOBAHHOCTh YMCHHI BBISBIIATH XAPAKTEPHBIC TMPU3HAKKA TOHSTHM,
YCTAHABJIMBATh WX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHATHA TPHU
OMMCAHNU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAILCHUN,

c(hOpMHUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHWYECKYIO CHMBOJIUKY IS
coctaBicHus  (OpMyJ  BEIIECTB W  YPaBHEHWH XUMWUYECKHX  PEaKIIH,
cuctematnueckyro HomeHknarypy (IUPAC) u TpuBraabHbie Ha3BaHUSA OTIACITBHBIX
HEOPTaHWYECKUX BEIICCTB (YrapHbIH Ta3, YTJICKWCBIA ra3, aMMHAaK, raméHas
W3BECTh, HETAMEHAS U3BECTh, MUTHEBAS CO/A, TUPUT U IPYTHC);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEACIIATh BAJICHTHOCTD W CTENIEHb OKUCIICHUS
XAMHWYECKUX DHJIEMEHTOB B COCAMHECHUAX PA3JMYHOIO COCTABA, BUJ XUMHYECKOMN



CBs3M (KOBaJICHTHAS, MOHHAS, METAJUTMYECKAsA, BOJOPOIHASA) B COCTUHEHUSX, THIT
KPUCTAJUTMYECKONH PEMIETKN KOHKPETHOTO BeEIIecTBa (aTOMHAs, MOJIEKYJISpHAs,
WOHHAS, METAJUTMYECKAs ), XapaKTep CPeabl B BOJHBIX PACTBOPAX HEOPTaHWMUCCKHUX
COCIMHCHHUM,

c(hopMHPOBAHHOCTH YMEHH I yCTaHABJIMBATH MPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBY K OMPEACIEHHOMY KIacCy/Tpymre
COCTMHCHUHN (MTPOCTHIE BEIIECTBA — METAUTBI U HEMETAJUIbl, OKCHJIBI, OCHOBAHMSI,
KHCITOTHI, aM()OTEPHBIE THAPOKCHIBI, COJIH);

c(hOopMHUPOBAHHOCTH YMEHHN PACKPHIBATH CMBICI TMEPHUOAMUECKOTO 3aKoHa /.
H. Menaeneera u AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOULYIO, OOBACHUTEIbHY IO
¥ TIPOTHOCTHUYECKYIO (DYHKITHH,

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTePHU30BaTh dJCKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3jeMeHTOB 1-4 mnepuoaos Ilepuoanueckoit cucTteMbl
xuMuadeckux siemeHToB JI. M. MeHnpeneeBa, MCHONB3ys IMOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTAINY, IHEPTETUUECCKUE YPOBHUY, OOBSACHATh 3aKOHOMEPHOCTH
WU3MEHEHUS CBONCTB XMMHMUECKUX 3JIEMEHTOB U WX COCAMHEHWN MO MEpUoJaM M
rpynnam [lepuogunueckoil cucremsl xumuueckux 3memMenToB /1. 1. Menaeneesa;

c(hOpMHPOBAHHOCTh  YMEHWH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUUYECKHUE CBOMCTBA HEOPraHWYECKUX  BEIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TCHETHMUECKON CBSA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C MOMOIIBIO YPABHEHUH COOTBETCTBYIONIUX XUMUYECKUX PEAKIIUH;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCHU(UIIMPOBATH XMUMHUYCCKHUE PEAKITUH TIO
Pa3TUYHBIM TIpU3HAKaM (YUCITy W COCTaBy PEarvupyroniuX BEIIECTB, TETUIOBOMY
adexTy peaknu, U3MEHEHWIO CTETICHEH OKHCIICHHS 3JEMEHTOB, 0OPAaTHMOCTH
PEaKIiN, yIaCTHIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHH COCTABJIATh YPABHEHWA PEAKIWN Pa3TUIHBIX
TUIIOB, TIOJIHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIMA MOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, TIPH KOTOPBIX 3TH PEAKIIUKA UAYT J0 KOHIA;

c(hOpMHUPOBAHHOCTh YMEHWH TMPOBOIUTH PEAKIMH, TOATBEPIKAAIOIIHAE
KQUEeCTBEHHBIH COCTAB PA3JUUYHBIX HEOPraHUUECKUX BEIIECTB, PaClO3HABATh
OMBITHBIM MyTEM HOHBI, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUUYECKHUX
BEIIIECTB;

c(hOpMHPOBAHHOCTh YMCHHMH  PacCKpPbhIBaTh  CYITHOCTh  OKHCIWTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIO OajaHca
JTUX PEAKLMUH;

c(hOopMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHUECKON
PEaKIuA OT PA3IMIHBIX (PaKTOPOB; XapaKTep CMEIEHU XUMHUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeMTHEro Bo3aehcTeus (mpuniui Jle [llaTenne);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYECKHE IMPOIECCHI,



JISXKAIUE B OCHOBE MPOMBIIUICHHOTO TMOJIYYE€HUS CEPHOM KHCJIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH TPEACTABACHWNH 00 OOMMWX HAyYHBIX TPHUHIANAX W
AKOJIOTUUECKUX TPOOIeMax XMMUYECKOTO TPOU3BOICTBA,

c(hOpMHUPOBAHHOCTh YMEHHUH TPOBOJAUTH BBIUHUCICHUS C WCIIOJH30BAHUEM
MOHATHSA «MACCOBAst 0JIA BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOILICHU M ra30B MPH
XUMHUUYECKUX PEAKIUIX, MACChl BEHIECTBA WJIM O0BbEMA Tra3oB MO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJIHOIO M3 YYACTBYIOIIMX B PEAKIMHU
BEIECTB, TEMIOBOTO 3(deKkTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, MPEBPAIICHUSA U COXPAHEHUS SHEPTUU;

c(hopMHUPOBAHHOCTh YMEHHH COOMIOAATh PaBUjIa TOJIH30BAHMSI XUMHUYCCKOM
nmocyoi U JabopaTopHbIM OOOPYJAOBAaHHEM, a TaKXKe MpaBuUiia OOpaIleHUA C
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIHUSIMHU IO BBIMOJIHEHUIO J1aOOPATOPHBIX
XHMHYECKHX OMBITOB;

c(hOpMHUPOBAHHOCTh YMCHHH ILIAHAPOBATh M BHIIOJHITH XUMHYECKHUU
HKCTICPUMEHT (PA3IOKEHNE TEPOKCHAA BOAOPOJAa B MPUCYTCTBHUM KaTalM3aTopa,
OMpENC/ICHHE CpeAbl PACTBOPOB BEIIECTB € MOMOIIBID  YHUBEPCAJIBHOTO
WHIUKATOPA, BIUSHUE PA3IMUHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKOUW PEAKITHH,
peaknuu WOHHOTO OOMEHA, KA4eCTBEHHBIC PEaKIMu Ha Ccyibdar-, KapOoHAT- H
XJIOPU/I-AHUOHBI, HA KaTUOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIbHBIX 33/1au MO
TemaMm «Metamme»y u «HemeTammey) B COOTBETCTBHM C TMPABHJIAMHA TEXHUKH
0€30MacHOCTH MPU OOpAIIEHUH C BEIIECTBAMU U JIaOOPATOPHBIM 00OPYIOBAHUEM,
MPEACTABIIATh PE3YJIbTaThl XUMHUYECKOTO JKCIEpuMeHTa B (dopme 3ammcu
ypaBHEHUI COOTBETCTBYIOMIMX PEAKITNH U (POPMYTUPOBATH BHIBOBI HA OCHOBE ATHX
PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUH KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHOpPMAITMIO, TIOly4aeMyl0 U3 Pa3HbIX HMCTOYHWUKOB (CPEACTBA MacCCOBO
KOMMYHUKaIu, IHTepHeT U ApyTHX);

c(hOpMHPOBAHHOCT, ~ YMEHHMH  COOMIOMATh  TpaBWja  SKOJOTHUYECKH
11eJIeCO00pPa3HOT0 TMOBEJACHUSA B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPAHCHHS CBOErO 3JI0POBbS U OKPY’KAKOIIEH MPUPOJHONW Cpelibl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBHS HA )KMUBBIC OPTaHU3Mbl ONPEICIEHHBIX BEIIECTB, TOHUMAsA
cmbici nokazarenss [IJ[K, mosicHATh Ha mnpuMepax CrnocoObl YMEHBIICHHUS U
MPEAOTBPAILCHUS UX BPEIHOTO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA,

JUIsi 00y4YaroNIMXCsi ¢ OTPAHUYEHHBIMUA BO3MOKHOCTAMM 3J0POBbA. YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIIECTB M
XAMHWYECKUX SBJICHUM;

JUIS  CHACTBIX W CIA0OBHUAAIMX OOyYaIoIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HadueHui JI. bpaitns mis 3anmicn XHMHYECKHX

dhopmyi.



TemaTuueckoe nianupoBanue 10 kaacca
(2 4 B Heagem0, Beero 68).

Paznen Koa- Coaep:xanue pa3aesioB padoueit XapakTepucTHKa OCHOBHBIX BH/IOB OcHoBHBIE
BO NporpaMmabl AesITeJIbHOCTH 00y4aI0IUXCs HANpaBJIeHUs
4acoB BOCIIHTATEJIbHOH
AeATeJIbHOCTH
IIpenmer OpraHuYecKon | 6 1 [TpeameT opranmueckoll XuMun. TexHUKA | 00BACHAMb 3aBUCHMOCTE CBOUCTB XUMHUECKOTO | [lampuomuueckoe
0C30NIACHOCTH Ha VPOKaX OPraHHYeCKOM | 3MeMEHTAa W OOpa3oBaHHBIX WM BEINECTB OT | 6ocnumanue
XHUMUHU. Teopuss crpoeHuA N
XUMUH. nonoxenuss B mnepuogmueckod cucreme M. | Dcmemuueckoe
OpPTaHUYECKUX COETUHEHHUI Mcropuss  3apokaeHms  opraHmdeckoi | MeHaeneeBa, OT UX COCTaBa M CTPOCHUS; IPUPOAY | 80CHUmMAnLe
XFIMHHL. U crocoOpl 00pa3oBaHUs XUMHUECKOH cBs3W; | [{ennocmu Hayunoeo
MHorooOpasue OpraHn4IecKUX BEIIECTB. | 3aBUCHMOCTh CKOPOCTH XMUMHYCCKOM PEAKLUM OT | HO3HAHUS
Teopus CTPOCHHA OPTaHHYCCKOTO | pasnu4HbIX (PAKTOpPOB, 3aBHCUMOCTh CBOICTB
BemecTsa A.M. ByTieposa. BEIIECTB OT MX COCTABA U CTPOSHHS; PEAKIIMOHHYIO
(OCHOBHBIC MOIOKEHUS TCOPUH CTPOCHHUS | CIIOCOOHOCTh  OPraHWYCCKUX —COCAWHEHHH  OT
OPraHUIECKOTO BEIIECTBA. CTPOEHUS MOJIEKY L,
(OCHOBHBIE MONIOKCHUS TCOPUU CTPOCHUS | HA3bI6AMb H3Yy9ICHHBIC BEIECTBA o
OPTaHUYIECKOIO BEIIECCTBA. «TPHUBUAJIBHOI HITA MEKAYHAPOIHOU
HOMEHKJIAType;
VYrnesoaopoas! 1 UX 154 [IpenenpHbie YIaeBOAOPOABI. ATKAHBL. Onpeoesimp: BAICHTHOCTh U CTCIICHb OKUCICHUS | Dememuyeckoe
MIPUPOIHBIE HCTOTHUKHI Hempenensusie VITIEBOMOPOABL. | XUMHUYECKAX JJIEMEHTOB, 3apsad HWOHA, THI | gocnumarnie
AJIKCHBL. XUMHYECKOHN CBA3H, MPOCTPAHCTBEHHOE CTPOCHHE Tpyodosoe eochumanie
AJKaIUCHBL. MOJEKYJI, THI KPHUCTALIMYECKOH  PEIIETKH,
Kayuayxkun. XapakTep Cpeasl B BOJHBIX PacTBOPAx, OKHCIUTED
AJKUHBL. W BOCCTAHOBHUTEIb, HAIIPABJICHHE CMEIICHHS

ApOMATHUYCCKHUE YTICBOAOPOIBI, HIIH
ApPCHBI.

ITpupoassrii ras.

Hedte u ciocoOsl e nepepaboTky.
KameHnHbI# yrone u ero nepepaboTka.
O0001eHUE U 3aKPCIICHUS 3HAHUIN 10
TeMe «YTIICBOIOPOABI U UX IMPHUPOTHBIC

HUCTOYHUKH)

KoutponpHas pabGora Nel mo Tteme

PaBHOBECHS MO BJMSHUEM Pa3TNIHBIX (DAKTOPOB,
HM30MCPHI U TOMOJIOTH, TIPUHAAICKHOCTD BCIICCTB
K Pa3TMIHBIM KjaccaMm OPTaHUICCKIX
COCOUHEHUM, TUIBl PEAaKUUN B OPraHUYECKOM U
HCOPTaHMYCCKOH XWMHWH, XapakTep B3aUMHOTO
BIIUSTHHS ATOMOB B MOJICKYJIaX;

* Xapakmepu3oeamo s- , p- U d-3IEMEHTHI [0 UX
MOJIOKCHHUIO B TICPUO TUICCKOM CHUCTEMEC
JA M Mennencena, oOImpe XMMHUCCKHE CBOHCTBA




«YIIeBogopoAbl M HX NPUPOAHBIC | METAIOB, HEMETANIOB, OCHOBHBEIX  KIIACCOB
HUCTOYHHUKI HCOPTaHUYCCKUX COCAMHCHHUIA; o0mue
XUMHYCCKHC CBOMCTBa OPTraHHYECKUX
COCIUHCHHH,
Kucnopoacoaeprxamye 214 OxHOATOMHEBIC CIIUPTHL. Ha3bIBATh H3Y9ICHHBIC BCIIECTBA no | [Jennocmu HAYYHO2O
OPraHUYECKUE COCIMHCHU. MHOT0aTOMHEBIC CITUPTBHI. «TPUBHATIBHON W MEKAYHAPOIHOH | noznanus
®deHou. HOMEHKJIAType; DKroN0CUYECKOE
Pemenne samau mo Teme «CompTe, | OBIAACBaTh OCHOBAMH XUMHYECKOU TPAMOTHOCTH. | ooy nn i e
dheHomb» CIMOCOOHOCTBIO  AHATH3UPOBATh H OOBEKTHBHO
Anbaeruapl U KCTOHBI. OLICHHMBATh >KU3HCHHBIC CHTYALMH, CBSI3AHHBIC C
KapOoHoBBIE KHCTOTHL. XHUMHEH, HaBbIKAMH OC30MAcHOTO OOpalleHHS C
Craoxubie 3QUpPHL OPTaHUYCCKUMHU BCINCCTBAMH, HCIOIb3YCMBIMH B
Kupsr. MOBCCIHCBHOMW KM3HU, YMCHUEM aHATH3UPOBATh U
CHHTETHYCCKUE MOIOIIUE CPEICTBA. IIAHUPOBATh 9KOJIOTUYECKH 6e3omacHoe
VYriaesoasl. MOBCACHUC,
Pemenne 3a1a4 o TeMme | opmupoBats CHUCTEMAaTHU3NPOBAHHBIC
«Kucnopoxocoaeprkaiue opraHuiecKue | IPeACTaBICHHH 00 OPTaHUYECKUX BEIIECTBAX, HX
COCTUHCHUS NPCBPAIICHUSAX M NPAKTHYCCKOM MPUMCHCHHU,
OBJIAACHHUC NOHSTHUHHBIM ~ anmapatoM
CHUMBOJIHUCCKUM SI3bIKOM XHMHH;
Aszortocoaepkamiye 114 AMuHBL 6bINOAHAMb  XumudecKuii kcnepumenm 10 | J[yxoeHo-upascmeennoe
OPraHUYECKUE COCIMHCHU. AMUHOKHCTOTBI. PACMO3HABAHUIO BAXHCHIIMX HCOPTaHUYCCKUX U | gOCHUMAHIUE
benkn. OPTaHUYICCKUX KOHKPETHBIX BEILCCTB; QuzuYeckoco
Pemenue 3a1a4 o TEME | NPO6OOUMD PACHEMbl IO XUMUIECKHM DOPMYTIAM | gy pyim anus,  Kyrsmypel
«AszoTocoaepKamye OPTraHUYCCKUC | U YPABHCHHUSIM PCAKIIHHA } 300p06bs u
COCTUHCHUS ocyuiecmensimeo CaMOCTOSITCIBHBI ~ MTOMCK
I'eHeTHueckas CBA3b MEXKAY KIaccaMd | XUMHUYECKOW WH(OPMAMH C HCMIONb30BAHHEM IMOYUOHATLHOSO
onazononyyust

OPTaHUYECKUX COETUHECHUM.
I'eHeTHUECKAS CBA3P MEXKAY KIacCaMHU
OPTaHUYECKUX COETUHECHUM.

Pemenne 3amad  HA  OmpCIACICHHC
XUMHUYCCKOH (HOPMYJIbI OPTaHUYSCKOTO
COCIMHCHUSL.
Ipaxruuacckas
«HaenTrdurarms
COEIUHEHUID)
O0600mmeHne 3HAHUH o TeME
«Kucnopoaoconep:xkanue u
a30TOCOXKEPIKAIIUE OPTaHUICCKUC
COCTMHCHHUSY .

paboTta No 1
OPraHUYECKAX

PasIUIHbIX HCTOYHUKOB.
3HaAmMb U RNORUMAMb XUMUUYECKUE NOHAMUS’

YIJIEPOAHBIN CKEIIET, paguKabL,
(YHKLHOHATbHEIC TPVIIIIBL, TOMOJIOTHL,
CTPYKTYPHAas M NPOCTPAHCTBCHHAS  H30MEPHIL,
MPOCTPAHCTBCHHOEC ~ CTPOCHHE  OPTaHHYECKHUX
COCIUHECHHH, THOPHAN3ALS opburanei,
WHAVKTHBHBIAE W Me3oMepHBIH  3¢ddektsL,
3ACKTPOduI, HYKICO 1T, BCIICCTRO,

XUMHYCCKAM 3JICMCHT, aTOM, MOJICKYJa, Macca
aTOMOB M MOJICKYJI, HOH, PAAUKA, ATTOTPOITHS




Kontponsnas  paGota mo  Teme
«Kucnopoaoconep:xkanue u
a30TOCOKEPIKAINNE OPraHUYCCKUEC
COCTUHCHHUS.
OpraHudeckas XuMust 1 154 Bbuortexnomorust. ¢dbopmMHpOBATEL YyBCTBA FOPAOCTH 3a poccuiickyio | [ paocoanckoe
OOIIECTBO. Krnaccudukarus noamMepos. XUMUYCCKYIO HAYKY goCCmanue
HckyccTBeHHBIE TOTUMEPBI. OBJIA/IEBATH HABBIKAMH  CAMOCTOATENBHOTO | [Tgmpuomuyeckoe
CI/IHTGTI/I‘IGCKI/IG MOJIUMCPHI. HpI/IO6pCT€HI/IH HOBBIX 3HaHI/II\/'I, opraHusanu BOCNUMAHUE

[paxtryeckas padota Ne2
«PacrnosHaBaHue MmIacT™Macc ¥ BOJIOKOHY
O6o0menne no teme «OpraHnveckas
XUMHUS U O0IIECTBOY
Pemenne 3amau 1o
XUMUH.

Hrorosas kouTponpHas padota 3a Kype
«OQpraHuueckas XUMUD)

Pemienne 3agau Ha BbIBOA  (OPMYI
OPTaHUYECKUX COETUHECHUM.
PemcHne  KOMITICKCHBIX
OPTaHUYECKON XUMHUH.
Pemienne 3a1a4 Ha TEHETHYCCKYIO CBSI3b
MEXKIY KIaccaMu OPraHUYCCKUX
COCAUHECHUI.

Pemienne 3amau Ha HMACHTH(DHUKAIUIO
OPTaHUYECKUX COETUHECHUM.
IMoaBeacHHE WTOTOB MO OPraHUYCCKOMN
XUMHH.

OPraHUYeCKON

jagady 110

VUeOHOW  IEeATEIBHOCTH,
OCYILECTBICHHUS,

yMeTb IUIAHUPOBATh MyTH AOCTIKCHUS LICNCH Ha
OCHOBC CAMOCTOSITCIBHOTO aHalH3a YCIOBHH U
CPEACTB JOCTIDKCHHS OTHX UEICH, BBLACTATh
aJbTCPHATHBHBIC CHOCOOBl AOCTHKCHHUS LCTH U
BeiOuparh HauOomee SGPSKTUBHBIN  CIIOCOD,
OCYINCCTBIIATE IO3HABATCIBHYIO PEICKCHIO B
OTHOILICHHUH JCHCTBHH MO PEIICHHUIO VYCOHBIX U
MO3HABATCIBHBIX 331a4;

NMOHUMATH HPOOIEMBI, YMEHHE CTABUTH BOMPOCHI,
BBIIBUTATh THIIOTE3y, JAaBaTh OINPCACICHUS
MOHATHAM, KIACCH(ULIPOBATE, CTPYKTYPHPOBATh
MarepHan, MPOBOJHUTH SKCIICPUMCHTHI,
apryMCHTHPOBaTh  COOCTBCHHYIO  TMO3HLIHIO,
(hOpMYIHPOBATh BBIBOBI H 3aKIHOUCHHS,

MOUCKA CPEACTB €€




IIpumepHoe TemaTHuecKoe naHuposanue 11 kiacca
(2 4 B Hegem0, Beero 68).

Paznen Koa- Coaep:xanue pa3aesioB padoueit XapakTepucTHKa OCHOBHBIX BH/IOB OcHoBHBIE
BO NMPOrpaMmbl AesITeJIbHOCTH 00y4aI0IUXCs HANIPABJICHUS
4acoB BOCIIHTATEJIbHOH
AeATEJIbHOCTH
[lepromuueckuii  3akoH wu | 74 IATOM — CITOKHAS 4acTHLIA 00bSICHAMb 3aBUCUMOCTh CBOUCTB XUMHUECKOTO | [lampuomuuecxoe
cTpocHHe atoma CocTosIHHE 3JICKTPOHOB B aTOME 37eMeHTa U 00pa3oBaHHBIX MM BCWICCTB OT | 60CHuUMmAHILe
(DIeKTpOHHBIC KOH(QUIYpALMH aTOMOB | MOJOXKeHUs B nepuoamdeckoil cucreme W | Dcmemuuecroe
XUMITICCKUX SJICMCHTOB MeHnaeneeBa, OT HX COCTABA M CTPOCHUS; IPUPOAY | ocnumanue
BameHTHBIE ~ BO3MOXKHOCTH ~ aTOMOB | H  cHocOOBl  00pa3oBaHUs XUMHYCCKOW CB3W, | [fennocmu nayunozo
XUMITICCKUX SJICMCHTOB 3aBHCHUMOCTb CKOPOCTH XHMHYECKOH PEaKLUH OT | HOZHAHUS
[leproauueckuii 3aKOH M NEPHOANYCCKAS | PA3IHIHBIX  (AKTOPOB, 3aBHCHMOCTh CBOWCTB
cucreMa xuMu4eckux anmeMeHToB [ M. | BemecTs OT UX cocTaBa U CTPOCHHS; PEAKITHOHHYIO
MenaeneeBa B CBETE VUCHHA O CTPOCHHH | COCOOHOCTh  OPraHUYECKHX —COCAMHCHHH  OT
ATOMa. CTPOCHUS MOJICKYT;
[loBTOpenue, 0000mmeHue U | Hazvieamo H3YUCHHEIC BCILICCTBA o
CHCTEMATH3alMsl  3HAHUM 1O  TEME | «TPHBUAIBHOI HITA MEKAYHAPOIHOU
«CtpocHHE aToMa» HOMCHKJIATYPCE;
Kontponsnas pabora Ne 1 mo Tteme
«CTpoeHue atoMay
CTpocHHE BELICCTRA. 104 Xumnueckas cBs3b. EnuHas mnpupona | onpedensimp: BAICHTHOCTh U CTCIICHb OKUCICHUS | DCmemuyeckoe
JucnepcHble CHCTEMBI U XUMHYCCKOH CBA3U XHMHYCCKHX 3ICMCHTOB, 3apsAd HOHA, THII | gocHUMANUE

pacTBOpEI

['uOpuau3zanus 31eKTPOHHEIX OpOUTaNCH
U TCOMETPHS MOJICKY T

Teopus CTPOCHUS XUMHICCKUX
coeanneHuit A. M. Bytneposa
ITommvepst

[Ipaktnueckas padora Ne 1. Pemenue
SKCIICPUMCHTATBHBIX 3a1a4 o
OTIPEACICHHIO IIACTMACC U BOIOKOH
JucnepcHbIC CHCTCMBI

Uctunnbie PacTBOPHL. CriocoOrt
BBIPKCHUS KOHLICHTPALHH PACTBOPOB
IMosTOpeHue, 00o0MICHHES u
CHUCTCMATH3AlM 3HAHHUW 1O  TEMe
«Ctpoenue  BemectBa. JlucmepcHeie
CHCTCMBI H PacTBOPED»

Kontponsnas pabora Ne 2 mo Teme

«Crpoenne  BemecTtBa.  JlucriepcHbIe

XUMHYICCKON CBS3H, MPOCTPAHCTBCHHOC CTPOCHHC
MOJICKYJI, THN KPUCTALIMYCCKON  PCIICTKH,
XapakTep CPCabl B BOTHBIX PACTBOPAX, OKUCIUTCITD
U BOCCTAHOBUTCIb, HANPABICHUC CMCIICHUS
PaBHOBECHS MO BJMSHUEM Pa3TNIHBIX (DAKTOPOB,
HM30MCPHI U TOMOJIOTH, TIPUHAAICKHOCTD BCIICCTB
K Pa3TMIHBIM KJIaccaM OPTraHMICCKUX
COCOUHEHUM, TUIBl PEAaKUUN B OPraHUYECKOM U
HCOPTaHMYCCKOH XWMHWH, XapakTep B3aUMHOTO
BIIUSTHHS ATOMOB B MOJICKYJIaX;

* Xapakmepu3oeamo s- , p- U d-3IEMEHTHI [0 UX
MOJIOKCHHUIO B TICPUO TUICCKOM CHUCTEMEC
A M Mennencepa, oOImpe XMMHUCCKHE CBOHCTBA

MCTAIOB, HCMCTAIIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHCHHIA, oormue
XUMHWUYCCKHUC CBOﬁCTBa OpI‘a.HI/I‘{CCKI/IX
COCIUHCHHH,

1pyooeoe éocnumanue




CHUCTEMBI B PACTBOPBI»

XUMHUCCKHE PEAKLIUN 174 Knaccudukanms XuMiudeckux peakunii B | Ha3bIBaTh H3YUCHHBIC BEIIECTBA no | [Jennocmu HAYYHO20
OpPraHUYeCKOW W HECOPTaHWYECKOW | «TPUBHATBHOW WU MEXKIYHAPOIHOH | nosznanus
XUMHN HOMEHKIIATYpeE; DRoN0LUYECKOE
[Touemy  NPOTEKAOT ~ XHMHYECKHE | OBIAJEBATH OCHOBAMHU XUMHYECKOH TPAMOTHOCTH: | wocnumanie
peaxin CIMOCOOHOCTBIO  AHATH3UPOBATh H OOBEKTHBHO
CKOpOCTh XUMHUYECKHX PCAKIIFH OLICHUBATh >KH3HCHHBIC CHUTVALIMH, CBA3aHHBIC C
@dakToprl, BIHSIOIIHEC HA CKOPOCTh | XUMHUCH, HaBBIKAMH OE30MACHOr0 OOpAINCHHS C
XUMHYECKOH peakiun OpPTaHUYCCKUMH BEINECTBAMH, HCIOIb3YEMBIMH B
OOpaTuMOCTh XHMHYECKUX PEaKLHUH. | TOBCCIHCBHOH MHU3HH, YMECHHEM aHATU3HUPOBATD U
XHUMHUECKOE PABHOBECHE IJIAaHUPOBATh JKOJIOTHUECKH 6e3omacHoe
[Ipaktuueckas padora Ne 2. CkopocTh | MOBEICHUE;

XHMHYECCKHX  peakuui. Xwummdeckoe | GopMUpoBaTh CHUCTCMaTHU3UPOBAHHBIC
paBHOBECHE MPEACTABICHUI 00 OPraHUYEeCKHX BELICCTBAX, UX
OKHCITUTETBHO-BOCCTAHOBHUTEIBHBIC MPEBPALICHUAX U NPAKTHYCCKOM TNPHUMCHEHHU;
peakuun OBJIAACHHUC MOHSATHHHBIM anmnaparom u
VnpakuaeHusa B COCTABIICHUN | CUMBOIUYCCKUM S3bIKOM XHMHH;
OKHCITHTEIBHO-BOCCTAHOBUTCIBHBIX

peakui

[Ipaktnueckas padora Ne 3. Pemenue

SKCICPUMCHTAIBHEIX 33734 10 TEME

«I"'mapomma»

IMosTOpeHue, 00o0MICHHES u

CHUCTCMATH3AlM 3HAHHUW 1O  TEMe

«XMMHYECKHE PEAKITII

Koutponpnas paGora Ne 3 mo Teme

«XHUMHYICCKUE PCAKITHI

BemectBa 1 nx cBoiicTBa 254 Knaccudukarms HEOPTaHUYECCKUX | 6bINOAHAMb  XUMUYECKULl IKcnepumenm 1O | J[yX06HO-HpAGCmMEEHHOE
BCHICCTB PaACIO3HABAHUKD BAXKHCUINNX HCOPIraHUYUCCKUX U | goCRUMAHUE
[Ipaktnueckas padota Ne 4. PemeHue | opraHU4eCKUX KOHKPETHBIX BEILICCTB; Duzuuecroso
SKCIICPUMCHTATBHBIX 3a1a4 o | nposodume pacuémapt N0 XUMUYCCKHM GOPMYIIaM socnumantus,  Kyrsnypel
HEOPTraHUYECKOH XUMHN U YPaBHCHHUAM PEaKIUil 300p06bs u
Knaccudukanuys opraHHIecKrX BEIIECTB | OCYH{eCme/Isimb CaMOCTOSITCTbHBIN TOHCK
I 6ota Ne 5. Pemenue | xumudeckod HHGOPMAUH C HCHOIb30BAHHECM SMOYUOHAIBHOSO

pakTudeckas pabora eIICHHUE €CKO pMar
SKCIICPUMCHTATBHBIX 3a1a4 MO | Pa3smUYHBIX UCTOYHHUKOB. Onazononyuus
OPraHUYCCKON XUMHUH 3HAMb U NOHUMAML XUMUYECKUE HOHSIMUSL:
MeTanust VIICPOIHBI CKEJIET, PaTuKaTBL,
Kopposus merammos (YHKLHOHATbHEIC TPVIIIIBL, TOMOJIOTHL,
CriocoOrl OAYUCHHS METATLIOB CTPYKTYPHAas M NPOCTPAHCTBCHHAS  H30MEPHIL,
Mertanasl HOGOUHEIX TOATPYIIT MPOCTPAHCTBCHHOEC ~ CTPOCHHE  OPTaHHYECKHUX
IloBTOpeHue, 00001meHne " | COCAUHCHHH, THOPHANU3ALIHS opOuTAICH,




CHUCTCMATH3ALMA 3HAHMH II0 TEMC
«MeTamby
ITposepounas pabota 1o TeME
«MeTamby
Hemeramnsr

[Ipaxtrueckas padora Ne 6. [lonyueHue
ra30B U HU3YUCHHE UX CBOUCTB

Kucnoter OpraHu4IEeCKUe u
HEOPTraHUYCCKHE
OcHoBanus OpraHHYCCKHE u
HEOPTraHUYCCKHE
AmpoTtepHbie OPTaHUICCKUC u

HEOPTaHWYIECKUE COCTUHCHHUS
[Ipaxtrueckas padora Ne 7. CpasHeHue
CBOMCTB HEOPTaHUYECCKUX u
OPTaHUYECKUX COEIUHEHUU
I'enerndeckas cBA3p MEXIY KiIaccaMH

OpraHuYCCKUX u HCOPraHnvICCKUX
BCILECCTB

[paxtrueckas pabora Ne 8.
IMosTOpeHue, 00o0MICHHES u
CcucreMaru3anua 3HAHUNA 110 TCEMC

«BemecTBa 1 UX CBOMCTBAY
Kontponsnas pabora Ne 4 mo Teme
«BemecTBa 1 UX CBOMCTBAY

WHAVKTHBHBIE W ME30MepHBIH  3(deKThL,
3ACKTPOduI, HYKJICODUT, BEIICCTBO,
XUMHYCCKHH JJIEMCHT, aTOM, MOJICKyla, Macca
4TOMOB U MONEKYII, HOH, PANKAJ, AIOTPOIHS

XuMuS B XKU3HH 00IIECTBA 4y XuMHUA ¥ IPOU3BOICTBO ¢dbopmMHpOBATEL YyBCTBA FOPAOCTH 3a poccuiickyio | [ paocoanckoe
XUMHS U CENbCKOE XO3IUCTBO XUMHUYIECKYIO HAYKY, goccmanie
Xumus u HpO6J’I€MbI OXpaHbl | OBJIAACBATDH HaBbIKAMH CaMOCTOATCIBPHOI'O HampuomuueCKoe
OKPY>KaOLIEH Cpeabl MpHOOPETCHHUS. HOBBIX 3HAHWM, OpraHH3alMd QOCHUMANE
XUMUS ¥ TOBCCTHCBHAS KHU3HDb UCIOBCKA | yICOHOW [JCATCNBHOCTH, TOHCKA CPEACTB €&
OCYIIECTBICHHUS,
YMeTh ILUIAHUPOBATh MYyTH AOCTYKCHUS LIEJICH Ha
OCHOBE CAMOCTOSITENBHOTO aHAIN3a YCIOBHUH WU
CpEACTB JOCTWXKECHUA OTUX LedeH, BBIACIATD
AJIbTCPHATHUBHBIC CITIOCOOBI JOCTHKCHUS LICIH
IToBTOpEHNE M UTOTOBEII 54 Benymue reopun xumun NMOHUMATH HPOOIEMBI, YMEHHE CTABUTH BOMPOCHI,

KOHTPOIIb

PemeHne pacueTHBIX 3a1ad

PemeHne pacueTHBIX 3a1ad

Hrorosas xoutpoasHas padbora

AHaIN3 HTOTOBOY KOHTPOIBHOH paboThI.
Pabora Hax ormmOKaMu

BBIABUTATb THIOTE3y, JAaBaTh  ONPEACICHUS
MOHATUAM, KIACCH(ULIPOBATE, CTPYKTYPHPOBATh
Marepual, HPOBOIUTD SKCIEPUMEHTHI,
apryMEHTUPOBATh COOCTBECHHYIO  TNO3ULIHIO,
(hOpMYIHPOBaTh BBHIBOBI H 3aKIHOUCHHS,
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