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HHOACHUTEJIBHASA 3AIITMCKA

[IporpaMMa mO XMMHU Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoii
Oenepanuny, TpeOOBaHMN K pe3yiabTaTaM OCBOCHHS  (enepalibHONH  00pa3oBaTenbHOU
nporpammbl cpeaHero obmero oopaszoBanus (POIT COO), npencraBieHHbix B denepanbHOM
rocynapctBeHHOM oOpa3oBatensHoM crangapre COO, ¢ yu€rom Konuenmuum mpenonaBaHus
ydueOHOro mpeamera «XuUMHs» B 00Opa3oBaTelbHBIX opraHm3anusx Poccuiickoii deneparum,
peanu3yoImMx 0OCHOBHBIE 00pa30BaTelIbHBIE MPOTPAMMBI, 1 OCHOBHBIX IMOJIOKEeHUH «CTpaTeruu
pasBuTus BocniutaHus B Poccuiickoit ®denepannu Ha nepuon mo 2025 roma» (PacmopspkeHue
IIpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTke MporpaMMbl MO XUMHH, K OINpeAeNeHUI0 o0ieit
cTpaTeru 0OydeHWsI, BOCIIUTAHHUS U Pa3BUTHs 00yJaroIUXCs CPEACTBAMU Y4eOHOTO TpeIMeTa
«Xumusa» st 10—11 kmaccoB Ha ©6a30BOM YPOBHE COCTaBWJIM KOHLENTYaJbHbIE IOJOKEHUS
OI'OC COO o B3aMMOOOYCIIOBIEHHOCTH IeNied, COAepXkaHUs, pe3yJbTaTOB OOy4YEeHHUS WU
TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe oOpa3oBaHHE, IIOJy4aeMOE€ BBIIYCKHUKaMHU  00I1e00pa3oBaTenbHON
OpraHM3aliy, SBISETCd HEOThEMJIEMOW 4YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIIMM ATAllOM pealu3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX IENOCTHON cHCTeMe XHUMHYeCKoro oOpa3oBaHHS. OTH LIEHHOCTH
KacaloTCsl TIO3HAHUSI 3aKOHOB NPHPOJBI, (pOPMUPOBAHMS MHPOBO33PEHUS M OOMIEH KYIbTYpHI
YeloBeKa, a TakKe ODKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
IpUPOAHON cpene. Peanusyercs xumuueckoe o0pazoBaHue 00y4yaroUIMXcs Ha YPOBHE CPEAHETO
o01iero oO6pa3zoBaHUs CpeACTBaMHM y4yeOHOro mpeamera «XUMHs», COJiepKaHUe M MOCTPOCHHE
KOTOpPOTO OIpeNeieHbl B MpOrpamMme M0 XUMHUU C YYETOM CHEHU(PUKA HAyKH XUMUH, €€
3HA4YeHHUs B MO3HAHUM MPHUPOJIBI U B MaT€pUAIbHOM KM3HU OOIIECTBA, a TAaKXKe ¢ YUETOM OOLIUX
1ene M NpUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEIHEro OOILEero
obpazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0CcOoOyI0 poJib B COBPEMEHHOU
[MBUIIN3AIMU, B CO3JAaHUM HOBOW 0a3bl MaTepuanbHON KynbTypbhl. OHa BHOCUT CBOW BKJIaja B
(hopMHpOBaHNE PALIMOHAIBHOIO HAYYHOI'O MBILIUICHHUS, B CO3/IaHUE IIEJIOCTHOTO MPECTaBICHUS
00 OKpYXarolleM MUpe Kak O €AMHCTBE MPHUPOJIbI U YEJIOBEKa, KOTOpoe (GOpMUPYETCS B XUMHUH
Ha OCHOBE MOHMMAHHUS BELECTBEHHOI'O COCTaBa OKPY’KAIOIEro0 MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEX]y CTPOCHUEM BEIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHO B3aMMOAEWCTBYS C JIPYIMMHM €CTECTBEHHBIMH HayKaMM, XHUMHsS —cTajia
HEOThEMJIEMON YacTbi0 MHUPOBOM KYJIbTYphl, HEOOXOJWMBIM YCJIOBHEM YCIELIHOTO Tpyna U
KHU3HM KaKJoro wieHa obmectBa. CoBpeMeHHass XMMUsSl KaK HayKa CO3MJaTebHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIEeHUE INI00aNbHBIX MPOOJIEM YCTOWYHBOTO PAa3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, HSHEPreTUYEeCKOH, NUIIEBOH, 3KOJIOrMYecCKOH O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM C OOHMIMMHU IENSIMH M MPUHIUIIAMU CPEIHEro 0o0Iero odpa3zoBaHus
conepkanue npeamera «Xumus» (10—11 knaccrl, 0a30BbIil ypOBEHb H3YUYEHHSI) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaromuxcs, HEOOXOJUMYIO UM IS
BBIPAOOTKHM MHUPOBO33PEHYECKHX OPHUEHTHPOB, YCIEUIHOIO BKIIIOYEHHMS B XKU3Hb COLIMYMA,
MPOJOHKEHHSI 00pa30BaHUS B PAa3IMUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMTOCPEIACTBEHHO C XUMUEH.

CocraBisoliuMu  mipeamera «XUMHS» SBISIOTCS 0a30Bble Kypchl — «OpraHnuyeckas
xumusi» 1 «O0111as 1 HeopraHu4yecKkasi XMMHUsD», OCHOBHBIM KOMIIOHEHTOM CO/IEPKaHUSI KOTOPBIX
SBJISIIOTCS] OCHOBBI 0a30BOM HAayKH: CHCTeMa 3HAHHH 110 HEOPTaHUYECKON XUMHUU (C BKIIOYCHUEM

3HAHWH U3 00IIel XMMHUHN) U OpTaHnYeCKOr XuMuu. @opMUpOBaHUE JAaHHOW CHCTEMbl 3HAHUH
IpU HM3YYEHUH MpeaMera 0O0ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTrooOpasus
BEIIIECTB Ha OCHOBE OOIIMX MMOHATUH, 3aKOHOB U TEOPUH XUMHUHU.



Crpykrypa conepxkanus Kypcos — «Opranndeckast xumus» U «OO11ast 1 HeopraHudeckas
XUMUsD» cHOpMUpPOBAHA B MPOTPaMME 1O XMMHUHU Ha OCHOBE CHUCTEMHOTO MOAXO0J]a K U3yYCHHIO
yueOHOro Marepuana M OOYyCIIOBJI€Ha HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMHA Ha
ONPEACIEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYECKOM XHWMHHM BELIECTBA
paccMaTpuBarOTCA Ha ypOBHE KJIACCHUYECKOM TEOPUHU CTPOCHMSI OPraHMYECKMX COCIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXUMHUYECKUX U 3JIEKTPOHHBIX IPEICTaBICHUH O CTPOEHHM BEILECTB.
Ceenenus 00 u3ydaeMbIX B Kypce BeELIECTBaX AAIOTCA B Pa3BUTUU — OT YIJIEBOAOPOJIOB [0
CIIO)KHBIX OMOJIOTHUYECKH AaKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHM4eckoil XUMHUH MOJIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs I[E€PBOHAYaIbHbIE
MIPEJCTABICHUS O XUMUYECKOH CBS3H, KJIacCU(UKAIMOHHBIX MTPU3HAKAX BEIECTB, 3aBUCHIMOCTH
CBOMCTB BEILLIECTB OT UX CTPOEHUS, O XMMHUYECKON pPEaKLIUH.

[Ton HOBBIM yrioM 3peHMsI B mpeaMere «XHUMHsA» 0a30BOr0 YpOBHS paccMaTpUBaeTCs
U3YYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs TEOPETHUECKUI MaTepuan Hu
(aKTOJIOTHUECKUE CBEJCHHS O BEUIECTBAX W XMMHYECKOHW peakmuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckas XMMHUsS» OO0y4aroIIUMCS MPEI0CTABISAETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE TMEPUOJNYECKOr0 3aKOHA C OOIIETEOPETUYECKHMX W METOJIO0JIOIMUYECKUX IO3UILMM,
riy0ke MOHATh MCTOPUYECKOEe H3MEHEeHue (YHKIMHA 3TOro 3akoHa — OT oOoOmaromiei 1o
OOBSICHAIONIEH U TIPOTHO3UPYIOLICH.

Envnasg cucreMa 3HaHMN O BaXHEWMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMICTBAX U
MIPUMEHEHUH, a TAK)KE 0 XMMHUECKUX PEAKIUAX, UX CYLIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHserca B Kypcax 10 m 11 kmaccoB d2neMEHTaMHM  COIEp)KaHUS, HMEIOIIHUMU
KyJIbTYPOJIOTMUYECKMM M TNPUKIAAHONM XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHMAaHHUIO
B3aMMOCBSA3M XMMHMHM C JPYrMMH HayKaMH, pacKpblBalOT €€ pPOjb B II03HABATEIBHOU U
MPaKTUYECKON JESATENIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBa)K€HUS K TMpOIECCY
TBOpYECTBA B O0JIACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUNH XHUMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh MH(OOPMAIMIO U MPUMEHATH €€ /sl MOMOJHEHUs 3HAHUH, peleHUs
MHTEJJIEKTYaJIbHBIX U 3KCIEPHUMEHTAbHBIX HCCIIEI0BAaTEeNIbCKUX 3a1ad. B 1ernoM coxepikaHue
yueOHoro npeamera « XUMHs» JAaHHOTO YPOBHS M3y4EHHs OPHEHTHUPOBAHO Ha (hopMupoOBaHHE Y
00yyaroluXxcsi MUPOBO33PEHYECKON OCHOBBI /Il TTOHUMaHUsl GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHMYECKOI0 U OPraHUYECKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, [I03HABAEMOCTh MIPUPOIHBIX SBJICHUHN MyTEM SKCIIEPUMEHTA
U pelieHHs] NPOTUBOPEUMHA MEXay HOBBIMHM (haKTaMM M TEOPETUUYECKUMH IPEINOChUIKAMHU,
OCO3HaHHE POJIM XUMHUU B PELICHUM HKOJIOTMYECKUX MpoOsieM, a Takke mpobiieM cOepeskeHus
JYHEPreTUYECKUX PECYPCOB, ChIPbhs, CO3AAHMS HOBBIX TEXHOJIOIMH U MaTEpUAJIOB.

B 1ulane pemeHus 3agay BOCHHMTAHUS, DPA3BUTHUA M COLMAIM3ALUN  OOy4YaroIIUXCs
MPUHATBIE NPOTPaMMON IO XUMHUHM TMOIAXOABI K OINPEACIEHUIO COJEp)KaHUsS W IOCTPOEHUs
npeaMeTa IpeaycMaTpuBaloT (OPMHUPOBAHHE YHUBEPCAJIBHBIX yUEOHBIX JIEHCTBUN, MMEIOIINX
6a30Boe 3HAUCHHE I Pa3IMYHBIX BUJOB JIEATEILHOCTH: pelIeHus Ipo0ieM, OUCKa, aHaIu3a 1
0o0paboTKu HHpOpMAIMK, HEOOXOMUMBIX Il TNPUOOPETEHHS OMNblTa MPAKTUYECKOW U
HCCIIEIOBATENBCKOM AEATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUU XUMHHU.

B npaxTuke npenogaBaHus XUMHM Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, Tak U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHuUs, TMpU  OINpPENeJIeHUH  COJepKaTelbHOU
XapaKTepUCTUKU LeJeil H3ydeHMs] IpeIMETa HalpaBICHUEM IEPBOCTENEHHOW 3HAYMMOCTHU
TPaJAULIMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XHMMHUYECKOM Hayku Kak o00JacTh
COBPEMEHHOI'0 €CTECTBO3HAHUS, IMPAKTUYECKON JEATEIBHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW MOIXO0Hd K
OTIPEAEIICHUIO LIENIEH N3YUYEHNUS ITPEIMETA SIBIISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHO 1aHHOM TOYKE 3pEHMs TJIaBHBIMM LENAMU HM3y4YEHHUs IpeaMera «XuMHsS» Ha
6azoBoM ypoBHe (10 —11 ki1.) ABNISAIOTCS:



e (QopmMupoBaHHE CHUCTEMBI XWMHUYECKUX 3HAHUH KaK BaKHEHIIEW COCTaBIISIIONICH
€CTECTBEHHO-HAYyYHOW KapTUHBI MHpaA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBbIE MOHATHUSA,
¢yHgaMeHTaNbHBIE 3aKOHBI M TEOPHH XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE H
MOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOILIEHHII MHUPOBO33PEHUYECKOr0 XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (QopmHupoBaHUE U pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakiuii, HEOOXOAUMBIX JUIsI MIPHOOPETEHUsI YMEHHI OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUH, UMEIOUINX MECTO B MPUPOJIE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

e pa3BUTHE YMEHHUH U CIOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HaONIOJCHUEM W
OOBSICHEHHEM XHMUYECKOTO SKCIEPUMEHTa, COOJIOACHHWEM TMpaBHI 0E30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, copepraTenibHas XapakTepUCTUKaA LElIed U 3a7ad U3ydeHHs IpeaMmeTa B
IporpaMMe 1Mo XUMUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMU NMPUOPUTETAMHU
B cHCTeMe cpenHero oobmero obOpazoBaHusi. CerogHs B NPENOJAaBaHUM XUMHUU B OOJIbIIEH
CTENEHH OTHAETCS MPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJep>KaHusi oO0ydyeHwus,
OpPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIMYCKHHKAa 0O0Ie00pa30oBaTeIbHOM  OpraHu3alllu,
BJIQJICIONIET0 HE HAOOPOM 3HAaHUN, a (PYHKIMOHAIHHOM IPaMOTHOCTBHIO, TO €CTh CIIOCOOaMH U
YMEHUSIMH aKTUBHOTO TOJYYCHHs] 3HAHUN M MPUMEHEHHUS UX B pealbHOW KU3HU AJIS PEIleHUs
MIPaKTUYECKUX 3aj1au.

B cBs3u ¢ 3TMM mnpu U3ydeHUH TMpeaMera «XHUMHUS» JOMUHHUPYIOIEE 3HAYCHHE
NpUOOPETAIOT TaKKE LENU U 3a/1a41, KaK:

ajanTanus OO0y4aromMxXcs K  YCIOBUSIM  JUHAMUYHO  Pa3BUBAIOILETOCS  MHpa,
dbopMUpOBaHHE HHTEIJIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTETbHOMY WPHUHATHIO TPAMOTHBIX PpEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BENICCTBAMH U WX PUMEHEHHEM;

dbopMupoBaHue y OOYYAIOIMIMXCS KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIUN),
MMEIOLUX YHUBEpPCAIbHOE 3HAUEHHE I PA3IUYHBIX BUIOB AEITEIbHOCTU: PELIEeHUs Mpoliem,
MIOUCKA, aHaInW3a M 00paboTKM uHPOpMalMM, HEOOXOAUMBIX IJIsi MPHUOOPETEHUs OIbITa
NeSTeNIbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHWU XHMMUH, a TaKXkKe Ui OLIEHKH C
MO3UIMK HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OPraHM3M YeJIOBeKa U MPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYalIbHbIX U TBOPUYECKHX CIIOCOOHOCTEMN
oOyyaroluxcsi: CrocoOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUA [0 XUMHUHU B
COOTBETCTBHUHM C )KM3HEHHBIMHU MTOTPEOHOCTSAMH, HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJIOTUH JJIs TOMCKA U aHalln3a y4eOHOM 1 Hay4HO-TIOMYJISIPHOM HH(pOpMAIIUU XUMUYECKOTO
COZIep KaHus;

¢dbopMHpOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIMATUBHOTO U JIOTHYECKOTO MBIIIJICHUS,
Ha0JII0/1aTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEeOoOXOAMMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIHUTaHHE Yy oOOydaroumxcsd yOeKIEHHOCTH B TI'yMaHUCTHYECKOW HAampaBIeHHOCTH
XUMHHM, ©€ BaXHOW pONIM B  pEIIEHUH TJI00ANbHBIX  MPOOJNEM  palHOHATBHOTO
MIPUPOIONOIB30BaHNUs, MOMOJIHEHHUS 3HEPreTUYECKHUX PECcypcoB M COXPAHEHHUS TNPUPOIHOTO
paBHOBECHs, OCO3HaHMS HEOOXOTUMOCTH OEpEeKHOTO0 OTHOIIEHHS K TPUPOAE M CBOEMY
3II0OPOBBIO, & TAKXKE MPHOOPETEHUS OIBITA MCIIONB30BAHUS TTONYUYSHHBIX 3HAHWUH JIJISl TIPUHSTHS
TPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBSI3aHHBIX C XUMHUUYECKUMH SIBICHUSMHU.

B ydeOHOM miaHe cpemHero oomero oOopa3oBaHHsS MPEeaMET «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMEeTHOI o0nactu «EcTecTBeHHO-HAaYYHbIE TPEIMEThI».

OO1miee 4nciIo 4acoB, OTBEIEHHBIX JJIS M3YYEHHUS XMMHHU, Ha 0A30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, coctaBiser 68 udacoB: B 10 kmacce — 34 gaca (1 wac B Henmenoo), B 11
kiacce — 34 gaca (1 gac B Henemo).



COAEPXAHUE OBYYEHMUA

10 KJIACC

OPITAHUYECKAA XUMUA

Teopernyeckne OCHOBBI OPraHMYECKON XMMUH

IIpeamer OpraHMYeckOoM XuUMHH: €€ BO3HHUKHOBEHHE, pa3BUTUE M  3HAYCHHUE
B IIOJYYEHUHU HOBBIX BELIECTB U MaTepUaoB. TeopHsl CTPOCHUSI OPraHUYECKUX COCAUMHEHUHN A.
M. BbytiepoBa, e€ ocHOBHbIe TOIOKeHUSA. CTpyKTypHbIE (OPMYJIbl OPTaHMYECKUX BEIIECTB.
l'omonorusa, uzomepus. XuMuuyeckas CBSI3b B OPraHUYECKHX COEIMHEHUSX — OJIMHApPHBIE U
KpAaTHBIE CBSI3H.

[IpencraBienue o KiaccuPUKAIUN OPraHUYECKUX BellecTB. HoMeHkaTypa opraHnueckux
COEIUMHEHUI (CUCTeMaTHyecKas) W TpUBHAJIbHBIE HA3BaHUSA BaXXHEHIIUMX IpeacTaBUTENEH
KJIACCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAJIbHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX HPEBPALICHUH: 03HAKOMJICHHE C
o0Opa3laMu OpraHMYecKHUX BEUIECTB M MaTepuajaMH Ha WX OCHOBE, MOJICIMPOBAHUE MOJEKYII
OpraHMYECKHUX BEIIECTB, HAONIOJACHUE U ONUCAaHUE JEMOHCTPALlMOHHBIX ONBITOB IO
MIPEBPALICHUIO OPTaHUYECKUX BEIECTB MPU HArpEeBaHUU (TJIaBJIeHHUE, OOYTIIMBaHUE U TOPEHHE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHHME, T'OMOJIOTMYECKUH psia. MeTaH M 3TaH — mpocTeniine
NPEJICTaBUTENIN AJKAHOB: (U3NYECKHE U XHUMHYECKHE CBONCTBA (PEaKIMU 3aMEIIEHUs MU
TOpPEHMs), HaX0XIEHNUE B IPUPOJIE, OTYyUEHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psifl. DTWIEH U MPONUJIEH — MPOCTENHIINE
MIPE/ICTaBUTENIN AJIKEHOB: (U3MYECKHMEe W XHUMHUYECKHE CBOWCTBA (peakUuu TUIPUPOBAHMUS,
raJJOTeHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJTMMEpU3allun ), MOJydeHHEe U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u MerunOyramueH-1,3: cTpoeHHe, BaXKHEHIINE XUMHYECKUE
cBOMCTBa (peakuus noauMepusanun). [lonydeHre CHHTETHUECKOTo KayuyKa 1 pe3uHBbI.

AJNKUHBI: COCTaB U OCOOCHHOCTU CTPOEHMS, TOMOJIOTMYECKMH psi. ALeTWIeH —
MPOCTEUIINIA PECTaBUTEINb AIKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMHUECKHE CBOICTBA
(peakuuy ruApUpOBaHUS, FaIOr€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (uzMueckrMe M XMMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIYYEHHE M TpUMEHEHue. Jomyon: cocmas, cmpoeHue,
QusuyecKkue u Xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUmMpo6aHus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTMdeckas CBA3b MEXAY  YIJIEBOJOPOJAMH,
MPUHAUISKALMMHI K pa3IMYHBbIM KJlaccam.

[TpupoaHble UCTOYHUKM YTIIeBOAOpooB. [IpupoaHblil ra3 u nomytHele He(TAHBIE Ta3bl.
Hedpte u e€ mnpoucxoxaenue. CrnocoObl mnepepaObOTKM He(TU: MEperoHkKa, KPeKUHT
(TepMuyeckHii, KaTamuTHYeCKHil), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOLYKThI €ro nepepaboTKH.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX NPEBPALICHUN: O3HAKOMIIEHHUE C
oOpa3uamu miactTMacc, KayaykoB U pe3uHbl, koyekuuu «Hedte» u «Yromnb», MoaenupoBanue
MOJICKYJT YTJIEBOJIOPOJOB U TaJOTCHONPOM3BOJHBIX, MPOBEICHUE MPAKTUYECKOW pabOTHI:
MOJIyYEHUE STUICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3a1aun.

Bbluncnenuss mo ypaBHEHHMIO XHMMHMYECKOM peakuuu (Macchl, 00BEMa, KOJIWYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOJAYKTA PEaKIHH IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJTHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciaopoacoaep:kamue opraHu4ecKkie CoeIUHEHHA




[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOI M 3TaHON: CTPOECHUE, (U3NYECKHE H
XMMHUYECKHE CBOMCTBA (PEaKLUU C AKTHBHBIMU MeETallJIaMM, Tajor€HOBOAOPOJaMH, TOPEHHUE),
IIpUMEHEHHE. BOoJopoIHbIE CBA3M MEXAY MOJIEKYJIaMHU CIUPTOB. JlelicTBHE METAaHOJIA U 3TaHOJIa
Ha OpPraHM3M UEJIOBEKa.

MHOroaToMHbI€ CHOUPTHL. DTWICHIJIMKOIb W TIUIEPUH: CTpOeHHWe, (usnueckue W
XMMHUYECKHE CBOMCTBA (B3aUMOIEHCTBUE CO ILIEI0OYHBIMU METaJlJIaMH, KaYECTBEHHAsI peaKLUs Ha
MHOI0aTOMHBIE CcHMpThl). JlelicTBue Ha opraHu3M denoseka. IIpuMeHeHue riunepuHa u
STUJICHIJIUKOJISL.

@deHol: CTPOCHHE MOJIEKYJIbl, (DU3MYECKHME M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢benona. llpumenenue penona.

Anbnerugpl U kemownvl. dopManbaerui, aueTaubAETHI: CTPOCHUE, (QU3NUECKUe MU
XMMHUYECKHE CBOMCTBA (pEakUMM OKHMCIEHUS U BOCCTAHOBJIEHMS, KAauE€CTBEHHBIE PEAKIINH),
IIOJIyYE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/ebHbIE KapOOHOBBIE KUCIOTH. MypaBbuHasi U YKCYCHasi KHCIOTBHI:
CTpoeHue, (pu3nuecKkue U XuMHUYECKUe cBOICTBA (CBOMCTBA, 00LIMe Ul Kilacca KUCIIOT, peaKus
sTepudukanym), mnojsyuyeHue U mpuMmeHeHue. CTeapuHOBass M OJEMHOBAs KHUCIOTHl Kak
IIPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCJIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KHUCIOT,
HX MOIOLIEE ICUCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX 3(HUPOB.
Kupsl. 'upponns xxupos. [Ipumenenue xxupos. buosorndeckast posib )KHPOB.

YrneBoasl: cocTaB, Kiaccu(uKaus yriieBoIoB (MOHO-, IM- U TIOJHcaxapuabl). [ mroko3a —
MPOCTEHIINA MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJNbI, (PU3NYECKHME U XUMHYECKHE
cBoiicTBa (B3aumopeilcTBue ¢ ruapokcugoM Meau(ll), okuciaeHne amMMHAYHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHoBIeHHE, OpoOKEHUE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJIE,
npUMeHeHHe, Ouonornueckas posb. @orocunres. pykro3a Kak U30Mep IIIOKO3bI.

Kpaxman u nesmiono3a Kak npupojaHble noaumepsl. CTpoeHne Kpaxmaia U LEUTI0I03bI.
dusnueckue 1 XUMHUYECKHE CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEeHHAsl PEaKLUs C HOJIOM).

OKCepUMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIeCTB M MX NPEBpAIICHUN: MpPOBEICHUE,
HaOII0ZICHWe W ONKMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHHE CHHMPTOB, KaueCTBEHHBIE
peaKuuu OJHOATOMHBIX CHHUPTOB (OKHcIeHHE 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHBIX
cnupTOB (B3auMmojeiicTBue rauuepuHa c¢ ruapokcuaom meau(ll)), anbrernnoB (okucieHue
aMMHauHbIM pacTtBopoM okcuga cepedpa(l) u ruapoxcuaom Memu(ll), B3ammoneicTBue
KpaxMana ¢ HOJOM), IpOBEACHHE NPAKTUYECKOH paboThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCJIOTHIL.

PacuérHble 3a1a4m.

Bbruncnenuss mo ypaBHEHHMIO XMMMYECKOM peakuuu (Macchl, 00BEMa, KOJIWYECTBA
HCXOJIHOTO BEIECTBA MWJIM TPOJYKTAa PEaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTconepikaliie opraHM4eckie COeMHEHUSI.

AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHuyYecKre coequHeHns. Ou3nyeckiue 1 XuMU4ecKue
CBOMCTBa aMHUHOKHUCIOT (Ha mHpuMepe MHMIMHA). buonoruueckoe 3HaueHHWE AMHHOKHUCIOT.
Ilentuppl.

benkn kak mpupoJHBIE BBHICOKOMOJIEKYJISIpHBIE coefuHeHus. [lepBuuHas, BTOpUYHAs U
TPETHUYHAsi CTPYKTypa OeikoB. XHMMHUYECKHE CBOMCTBa O€JKOB: THUAPOJU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OENKHU.

OKcliepUMEeHTaIbHbIE METOJIbl M3YYCHHs BEIIECTB M MX MPEBpAIICHUN: HAOMIOIEHHE U
ONHMCaHHE JEMOHCTPALMOHHBIX ONBITOB: JEHATypalus OEJIKOB IpPU HAarpeBaHUH, LBETHBIE
peakiuu OeNKoB.

BbicokoMo/IeKy I PHBIE COeIHMHEHUS

OcHOBHBIE TNOHATHSA XHMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHMI: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BE€HO, CTENEHb IOJUMEPU3ALMM, CpPEAHss MoJIeKyispHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCIMHEHUH — ITOJIMMEPHU3aLUs U TOJIMKOHICHCALIHS.




OKCIepUMEHTAIbHBIE METOJIbl M3YYECHHs BEUIECTB W MX MPEBPAICHUN: O3HAKOMIICHHUE C
oOpa3iamMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.
MesxnpeaAMeTHbIE CBA3H.
Peanu3zanus MeXnpeIMeTHBIX CBs3el MpH M3ydeHUH opranudeckoir xumuu B 10 kmacce
OCYILIECTBIISICTCSl Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATUN, TaK U
MOHSATUH, SBJISIOMIMXCA CHCTEMHBIMU ISl OTAENIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKJIA.
OO01mue ectecTBEHHO-HAayuUHble MOHSTHS: SBJICHHE, HAay4dHBIM (hakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiIacCupUKaus, MEpPUOJUIHOCTh, HAOIIOJCHUE, W3MEpEHHE,
SKCIIEPUMEHT, MOJICTUPOBAHHUE.
®dusnka: MaTepusi, JHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETUUECKHUI YPOBEHb,
BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BelIecTBa, (pU3nuecKre BEIUYMHBI U €AMHUIIBI
WX U3MEPEHUS.
buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelIecTB B opranusme, (OTOCUHTES,
OMOJIOTMYECKH aKTHBHBIC BElIeCcTBA (OCTIKHU, YIIICBOIBI, YKUPBI, (DEPMECHTHI).
['eorpadusi: MuHepasbl, TOPHBIE TOPOADI, TOJE3HbIE HCKOIAEMBbIE, TOTIINBO, PECYPCHI.
TexHomorust: NMUILEBbIC TPOYKTHI, OCHOBBI PAIlMOHAIBHOTO MMUTAHMS, MOIOIIIME CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHUECKHE MpenapaThl, MATePHaIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHIX
BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTruvyeckue 0CHOBbI XMMUM

XuMuyeckuit snemMeHT. AToM. Sapo aroma, W30TOMBI. DIEKTPOHHAs O0OJOYKA.
DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- ameMenTsl. OCOOEHHOCTH
pacmpesienieHrs: JIEKTPOHOB O OpOUTANIsAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOHQUTypalusi aTOMOB.

[lepmonnueckuii 3akoH u Ilepumoanueckas cucTtemMa XHMHYECKUX d3JeMeHTOB [l
N. MenneneeBa. Csi3p mnepuoandeckoro 3akoHa u [lepmoamyueckoil CHUCTEMBbI XUMHUYECKHX
snemeHToB JI. 1. MeHnzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIECTB
0 TpyMMaMm U nepuojaM. 3Hau€HHEe NMePUONUECKOro 3aKOHA B Pa3BUTUHU HayKH.

Crtpoenue BemecTBa. XHMMHUYECKash CBS3b. Buabl XuUMHUYEeCKOW CBSI3U (KOBaJIEHTHAs
HEMoJIsIpHasl W TOJSpHAs, MOHHAsA, MeTajuinueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTB.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUMBl KPUCTANIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWMCTBA BELIECTB OT THIIA
KPHUCTAJUTMYECKON PEIIETKH.

[Tonsitue o qucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOUIHBIE pacTBOPBL. MaccoBasi 10s
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHudeckux coenuHeHuil. HomeHknaTypa HeOpraHMYECKHX
BEIIECTB. ['eHeTHueckass CBsI3b HEOPraHWYECKHUX BELIECTB, IMPUHAUICKAIUX K Pa3IUIHbIM
KJIaccaM.

Xumuueckas peakius. Krnaccubukamuss XUMHYECKHMX pPEakIuid B HEOPTraHUYECKON W
OpraHUYeCKON XUMHH. 3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUs U MpEBpaICHUs
SHEPTHUH NPU XUMUYECKUX PEAKIUAX.



CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pPa3WyHbIX (akTopoB. OOpaTUMbIe peakIuu.
Xumuueckoe paBHoBecHe. PaKTOpbl, BIHAIOIINE HA COCTOSHME XUMHYECKOI'O PaBHOBECHS.
[Tpunmun Jle [laTtense.

OnekTponauTnueckas auccouuanusa. CunpHble U cialOble 31MeKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpaJIbHas, IIETOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHUsl BEIIECTB U WX NPEBPAILICHHUN: JEMOHCTPALMS
tabmun «llepuonnueckas cucrema xumuueckux siemeHToB JI. M. MenneneeBa», u3ydeHHE
Mojenein KPUCTAJLTNYECKUX PELIETOK, HaOroieHue
Y OIMCaHME JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (Pa3okKeHUE MePOKCH A BOJOPOA B
MPUCYTCTBUM  KaTaJlU3aTopa, ONPEIEJICHUE Cpelbl pPacTBOPOB BEHIECTB €  I[OMOUIBIO
YHUBEPCAIBHOTO HHIUKATOPA, PEaKLMi HOHHOTO OOMEHa), TPOBEACHUE MPAKTHUECKON PabOoThI
«BrusHue pa3nuyHbIX PAaKTOPOB Ha CKOPOCTh XUMUUECKON PEaKIIUu.

PacuéTHble 3a1auu.

PacuéTpl 10 ypaBHEHUSIM XUMUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCIOJIB30BAHUEM TIOHATHUS «MACCOBas J0JIsl BEIIECTBAY.

Heopranuueckasi xummusi

Hemeramnsl. [lonoxenune nemeramios B [lepuonnueckoi cucreMe XMUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa U 0COOCHHOCTH CTpO€HUsS aToMOB. DU3MYECKHE CBOMCTBA HEMETAJUIOB.
AJIoTponus HeMeTaIoB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriepoaa).

XVWMHUYECKUE CBOWCTBA BaXXHEHIIMX HEMETAUIOB (TalOreHOB, Cepbl, a3ota, ¢ocdopa,
yriepo/ia U KPEMHHUs) U UX COSAMHEHUN (OKCUAOB, KUCIOPOICOAEPKALINX KUCIOT, BOJOPOIHBIX
COCITUHEHUIN).

[IpuMeHeHre BaKHENIINX HEMETAIIOB U X COSTUHEHUH.

Meramnsl. Ilonoxenue MeramioB B [lepruoandeckoi cuctemMe XMMHUYECKUX 3JIEMEHTOB /1.
W. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. OOmiue
¢u3nueckue cpoiicTBa MeTayyioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUN psJl HANpPSKEHUN
METaJJIOB.

XUMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATPUM, Kaiuid, KaJblMii, MarHuw,
ATIOMHUHHM, IUHK, XPOM, KEeJle30, MeJIb) U UX COCTUHEHHI.

O61ue ciocoObl nosy4yeHust MetauioB. [I[pumeHeHre MeTanioB B ObITY U TEXHHUKE.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB W WX MPEBpAIICHUN: H3yYEHUE
Koulekuuu «MeTajuibl M CIUIaBbl», 00pa3l0oB HEMETAJJIOB, PEIICHHE 3KCIEepUMEHTAIbHBIX
3ama4, HaONIOJICHHWEe W  ONHMCAaHWE JEMOHCTPALMOHHBIX M  JTAOOPaTOPHBIX  OIBITOB
(B3auMozielicTBE THAPOKCHIA aJIOMUHHUS C pacTBOpaMHM KHCIOT U IIEN0Yel, KauyeCTBEHHbIE
peaKkly Ha KaTHOHBI METAJIOB).

PacuérHbie 3a1aum.

Pacuérel maccel BemecTBa wiM 00BEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Win o0bEMY OJIHOTO M3 y4YacTBYIOIIMX B pEaKIMU BEUIECTB, pacu€rbl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHA U )KM3Hb

Ponp xumMuu B obecrieueHuu SKOI0rMYeCcKOM, SJHEPreTHUECKON U MUIIEeBON 0€30IacHOCTH,
pa3BuTUM MeAUIMHBL. [loHSATHE O HayuyHBIX METOJaxX IIO3HAHUS BEHIECTB M XUMHUYECKHX
peaKIuii.

[IpencraBnenuss o0 OOMMX HAYYHBIX NPUHIUINAX MPOMBIIUIEHHOTO TOTYYSHHS
BOKHEHUIIINX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MATEPHAIOB: BaXHEHIINE CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKLIMOHHBIE MaTepHUalIbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHUaibl I SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHUYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMHS U 370pOBbE YENIOBEKA: IMPAaBHJIa HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX IIPENaparoB,
IpaBuJia 0e30MmacHOTO WCIIOIb30BAHUS rpenaparon OBITOBOM XUMUHU
B IOBCEIHEBHOM XU3HU.




Me:KnpeaAMETHBIC CBA3H.

Peanuzanus MEXIpeIMETHBIX CBSA3EH NMpPU U3yYCHHH OOLIeH W HEOpPraHMYeCKOW XMMUU B
11 xnacce ocymiecTBiIsIeTCs Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHATHUH,
TaK U MOHATHUM, SBJISIOIUXCS CUCTEMHBIMU JJI OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO0111e ecTeCTBEHHO-HaYUYHbIE [TOHATHA: HAy4YHbIH (DaKT, rUIIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, MNEepUOAUYHOCTb, HAONIIOJCHUE, HKCIEPUMEHT, MOJEIUpOBaHUE,
U3MEPECHUE, SIBICHUE.

®usnka: marepus, dHEPIrus, Macca, aTOM, IEKTPOH, NPOTOH, HEMTPOH, MOH, M30TOIl,
PaIMoaKTUBHOCTh, MOJEKYJa, YHEPreTUUYEeCKU ypOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BELECTBA, PU3NYECKNE BEIMUUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: kierka, opraHusM, 3KOocHUCTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

['eorpadus: MuHEpaIBI, TOPHBIE TIOPO/BI, OJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XuMu4eckasi IpPOMBIIIEHHOCTb, METAJUIYPrHsl, IPOU3BOACTBO CTPOUTENBHBIX

MarcpuraioB, CEIbCKOXO03SHCTBEHHOE IMpou3BOACTBO, nuiieBas IMPOMBIINIJICHHOCTD,
q)apMaI_[eBTI/IquKaH IMPOMBIIIJICHHOCTD, IIpOU3BOJACTBO KOCMCTHUYCCKHUX nperaparos,
IIPOU3BOJACTBO KOHCTPYKIHMOHHBIX MaTcpHraJios, SJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HAaHOTCXHOJIOT'HH.

IUIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA [TIPOTPAMMLBI 110 XHMMHUKM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

®OI'OC COO ycranaBnuBaer TpeOOBaHMS K pe3yjbTaTaM OCBOCHHS OO0YyYarOIIUMUCS
IIpOrpaMM CpeHero olmiero oopa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
IIpOrpamMM CpeHero o0I1ero 00pa3oBaHus SBJISETCS CUCTEMHO-ESTEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JUYHOCTHBIX
pe3yabTaTOB OCBOCHMS MpeaMeTa «XUMHs» Ha YpOBHE CpeIHEro oomiero oOpa3oBaHUA
BBIJIEJICHBI CIIEIYIOIINE COCTABIISAIONINE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCHICKON TPaXTaHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPE/IENICHHUIO;

HaJIMYue MOTUBAIUU K O0YUYEHUIO;

IeJICHANPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JMUYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TPAJAULIUNA 6a30BON HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJACTBOBATHCS B CBOEH JESATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMHU, TPUCYIIUMHU IIEJIOCTHOM CHUCTEME XUMHYECKOIO
o0Opa3oBaHus;

HaJIMYUe TPABOCO3HAHMS HKOJOTMUYECKON KYyJIbTYphl M CIOCOOHOCTH CTaBUTh ILIENId U
CTPOMTD JKU3HEHHBIE IJIAHBI.

JImdHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMera «XHUMHs» TOCTUTAlOTCS B EIUHCTBE
y4yeOHOM M  BOCIUTATEIBHOM JEATEIILHOCTH B COOTBETCTBHM C TYMAaHHUCTHUECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH U HJ€aJlaMd POCCHUKUCKOTO
IpaXJaHCKOTO O0IeCTBa, MPHHATHIMA B OOIIECTBE HOPMaMH M TPaBUJIAMU TOBEACHMUS,



CIIOCOOCTBYIOIIMMH TPOIIECCAM CaMOTIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH O00YJaFOIIHUXCSI.

JIMuHOCTHBIE PE3yabTaThl OCBOCHUS IMpeaMeTa «XHUMUS» OTPaKaKT c(HOpMUPOBAHHOCTH
OIbITa TIO3HABATENLHON M TPAKTHYECKON JESITENBHOCTH OOYYarOLIMXCS 10 pealu3aluu
MPHUHATBHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpaKIaHCKOro BOCIIMTAHMA:

0CO3HaHMSI 00YUYAIOIIUMUCS CBOMX KOHCTUTYITMOHHBIX TPaB M 00S3aHHOCTEH, YBOKEHUS K
3aKOHY U TPaBOIOPSIKY;

NPEJCTaBICHUS O COIMAJIbHBIX HOPMAax W MpaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOW JACATEIBHOCTH TIPU CO3JJAaHUN YYEOHBIX MPOCKTOB,
peLICHUY yueOHBIX U MI03HABATEIBHBIX 33/1a4, BHITIOJIHCHHN XUMHUYECKHUX IKCIICPUMEHTOB,

CIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHUBBI, HAMEPCHHUS, JIOTUKY M apTYMEHTBI IPYTHX
[IPY aHAJIN3E PA3IMYHBIX BUJOB YUCOHOH JeITEIIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

[ICHHOCTHOTO OTHOILICHUS K HCTOPHYSCKOMY M Hay4YHOMY HACJICIAMIO OTEYECTBEHHOMN
XHMUH,

YBXCHHUSI K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUUM M MPAKTHYECKOTO MPUMEHECHUS
XMMHHU, OCO3HAHUSI TOTO, YTO JOCTHIKCHHSI HAyKH €CTh PEe3yJbTaT JUIMTEIbHBIX HAOJIOICHHH,
KPOMOTJIMBBIX AKCIIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSIHHOTO TPY/Ia YIEHBIX U MPAKTHKOB;

UHTEpeca ¥ TI03HABATEIBbHBIX MOTHBOB B TIIOJIyYCHHH U MOCICAYIOIIEM aHAJN3e
UH(OPMAIIMHU O TIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOM XHMMUHM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

HPABCTBEHHOT'O CO3HAHMUS, STHUECKOTO MTOBE/ICHHS;

CIIOCOOHOCTH ~ OIICHMBATh CHUTYallMd, CBSI3aHHBIE C XUMHUYECKHMH  SIBICHHSMH,
U TPUHAMATh OCO3HAHHBIC PEUICHUS, OPUCHTUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLICHHBaTh CBOE IOBEIEHHE M TOCTYNKH CBOMX TOBapHIIEH C TMO3WIHN
HPaBCTBEHHBIX U NMPABOBBIX HOPM U OCO3HAHHUE MOCIIECTBUIT ATHX MMOCTYITKOB;

4) ¢popmMupoBaHHUsI KYJIbTYPbI 310POBbSI:

NOHUMAaHUs IIEHHOCTEW 3I0pOBOro M Oe30MacHOro obOpas3a >KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOIOIeHNs TIpaBUJI 0€30MaCHOTO OOpAIlleHHsI ¢ BEUIECTBAMU B OBITY, MOBCEIHEBHOI
’KM3HHU U B TPYJOBOM JICATEIBHOCTH;

NOHMMaHUS LEHHOCTH TPaBWJ HMHIAMBUAYAIbHOTO M KOJUICKTUBHOTO 0E30MacHOro
MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HaHUS TIOCJIEACTBUIA M HETPHATUS BPEIHBIX MPHUBBIUCK (YMOTPEOICHHS aIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOT0 BOCIIUTAHUS:

KOMMYHUKATHBHOW KOMIIETCHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKON JIESTEIBHOCTH,
OOILIECTBEHHO I10JIE3HOM, TBOPUECKOH U APYTUX BUAAX JEATEILHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PCIICHUM TMPAKTUYECKUX 3a7ad  COIHAaTbHOU
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3YYeHHIO MPOQecCHil pas3jiudHOro poja, B TOM YHCJIE Ha
OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUH 110 XHMUH;

YBXEHUS K TPYY, JIIOASIM TPY/a U Pe3yJbTaTaM TPYI0BOH JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBUIYAJIBHONH TpPAaeKTOPUU OOpa30BaHUs,
Oyaymiedt mpodeccuu U peain3alui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, MHTEPECOB U NMOTPEOHOCTEN 00IECTBa;

6) 3K0JI0rM4ecKOro BOCIIMTAHHUS:

9KOJIOTUYECKHU IIeJIECO00PA3HOTO OTHOIICHUS K MPHUPOJIE, KAK HCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;



MOHMMAaHHUA TJI00aNbHOTO XapakTepa AKOJIOTHUYECKUX MPoOieM, BIUSHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEMBL;

OCO3HaHUS HEOOXOIUMOCTH UCHOJIB30BaHUS JOCTHKCHUNA XUMHHU JUISl PEIICHUs BOIIPOCOB
PaLMOHAIBHOTO MPUPOAOIIOIb30BAHHUS;

AKTUBHOI'O HENPUATUS AEHUCTBUH, NPUHOCAIIUX BpPEI OKPYXKAIOIIEH NPUPOIHOU cpele,
YMEHHSI TPOTHO3UPOBATH HEOJIArONPHUATHBIC AKOJIOTUYECKUE TOCIEACTBHS MPEATPUHUMAECMBIX
JEWCTBUI U MPEOTBPAIATh HX;

HaJIM4usl Pa3BUTOTO 3KOJOTMYECKOTO MBILLIICHHS, 3KOJOIMYECKOW KYJIbTYpbI, OIIbITa
NEATEIbHOCTH  SKOJOTMYECKOM HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIMAIbHON MPAKTHUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) IEHHOCTH HAYYHOT0 TO3HAHUS

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAHUS CHEMUPUKA XHMHHA KaK HayKd, OCO3HaHHs €€ ponmu B (HOPMHUPOBAHHH
paIMOHATILHOTO HAYYHOT'O MBILIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTaBICHH 00 OKpYKaroIeM
MHpE KaK O €IMHCTBE MPHUPOJbI M YEJIOBEKA, B MO3HAHWUU MPUPOAHBIX 3aKOHOMEPHOCTEN M
pelieHrur mpodiieM COXpaHEeHUs MIPUPOJTHOTO PABHOBECHS;

yOSXKIIEHHOCTH B OCOOOW 3HAYMMOCTH XHMUM JJISI COBPEMEHHON NMBWIM3ALUU: B €&
T'YMaHUCTHYECKOW HAIPaBIEHHOCTH M Ba)XKHOH POJM B CO3JaHUU HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYPBI, PEIICHUN TI00aTBHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKON, MUIIEBOM M OKOJIOTMYECKOil 0e30MacHOCTH, B Pa3BUTHUU MEAULIMHBI,
00eCTeYeHNN YCIIOBHIA YCIICITHOTO TPY/Aa M SKOJIOTHYECKH KOM(POPTHOM KH3HU KAKIOTO YICHA
oO1ecTna;

€CTECTBEHHO-HAYYHOM TIpPAaMOTHOCTH: IIOHMMaHUA CYIIHOCTH METOJIOB ITO3HAHUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIONIb30BaTh MOJNydyaeMble 3HAHUS IS
aHann3a M OOBSICHEHUs SIBJICHUN OKPYKAIOIIETO MUPA U MPOUCXONAIIUX B HEM H3MEHEHUH,
YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JaHHBIX
C UEJBIO OJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKHE 3HAHUS JUIsl PelIeHUs MpooieM
B peAbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUI0 U CamMoOOpa3oBaHUIO, K
AKTUBHOMY TIIOJYYE€HHUIO HOBBIX 3HAaHUW 1O XUMHUH B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3nuuHbiXx cdepax mpodeccunoHambHOM
JEATETbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertamnpenMeTHble pe3ybTaThl OCBOCHHMS Y4YeOHOro IpeaMmera «XuUMHs» Ha YpOBHE
cpemHero o01ero oopa3oBaHMs BKIIOYAOT:

3HaYMMble s (POPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIMXCS MEXIUCIHUILTHHAPHBIC
(MexTpeMeTHBIE) 00IIEHAYIHBIC TTOHATHS, OTPAKAFOIINE IETTOCTHOCTh HAYYHOUW KaPTHHBI MHPa
U cnenu(uKy MEeTO/I0B MO3HAHUS, UCTIONIb3YEMBIX B €CTECTBEHHBIX HAayKax (Marepus, BEIIECTBO,
SHEPTHsl, SBJICHHUE, MPOLECC, CUCTeMa, HAY4HBIH (haKkT, NPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHKE, HAOII0IeHUE, U3MEPEHUE, SKCIICPUMEHT U JIpyTHUe);

yHUBEpCcalbHble ~ y4eOHble  jgedcTBus  (TO3HABAaTeNbHBIE,  KOMMYHHKATHBHBIC,
perynsTuBHbIE), obOecreunBaonye (HopMUpoBaHHE (YHKIHMOHATIBHONH TI'pPaMOTHOCTH U
COIMAIBHON KOMITETEHIINN 00Yy4JaroIuXcs;



CHOCOOHOCTh  OOyYaroIMXCsl  MCIOJb30BaThb  OCBOEHHBIE  MEXIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCaJbHbIe y4deOHBIC JACHCTBHS B IO3HABATEIBHOM U
COLIMAJIbHOW IIPAKTHKE.

MertanpeaqmMeTHble pe3ysibTaThl OTPaXKalOT OBJAJEHUE YHUBEPCAIbHBIMM y4EOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JICHCTBUSAMHU.

OB.]'[a}IeHHe YHUBEPCAJIbHBIMHA yqeﬁanMn NMO3HABATEJIbLHBIMHU JI€liCTBUSIMH:

1) 6a3oBbIe JJOrHYeCKHe AeliCTBUS:

CaMOCTOSITeNIbHO  (DOpMYIHpOBaTh U aKTyaJU3UpOBAaTh MpPOOJIEMYy, BCECTOPOHHE €&
paccmarpuBaTh;

OTpeAeNaTh LETU ACeSITeNbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HX JIOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThI ICATEIILHOCTH C MTOCTABJICHHBIMHU EJISIMU;

UCIIONIb30BaTh TNPU OCBOCHHWU 3HAHWUN NPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH W YCTAaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIUE TOHATHUSA /U1 OOBACHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHUH [T KJIAaCCU(DUKALIMU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOWUTH JIOTMYECKHE pacCyKIeHHS (MHAYKTHBHBIC, JEAyKTHBHBIE, [0 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS] B pacCMATPUBAEMBbIX SIBICHUSX, (HOPMYIUPOBATH
BBIBOJIBI M 3AKJIIOUCHHS;

NPUMEHSTh B MpoIlecce MO3HAHMSI, UCTIOIb3YEMble B XUMHH CUMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TIPE0OPa30BHIBATH MOJIEIIEHBIC TIPEACTABICHUS — XUMUYECKUI 3HAK (CHMBOJI) 2JIEMEHTA,
XUMUYecKas (QopMyna, YypaBHEHHME XUMHUYECKOM peakuu — TpU pPElIeHUH Y4eOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 3334, MPUMEHSATh Ha3BaHHBIE MOJCIbHBIC NPEICTABICHUS
JUIs1 BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHH.

2) 6a30BBI€ HCCIIEIOBATEIHLCKHE IEHCTBHUS:

BJIaJIETh OCHOBAaMH METO/I0B HAYYHOT'O MTO3HAHHUS BEIIECTB U XUMHUECKUX PEAKIIHIA;

dopmynupoBaTh IIEMTM M 3aJa4d  UCCIICAOBAaHUS, MHCIIONb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENTFHO C(HhOPMYITHUPOBAHHBIE BOIIPOCHI B KAUeCTBE WHCTPYMEHTA TO3HAHUS U OCHOBBI
111 GOPMHUPOBAHUS TUIIOTE3bI 110 MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIAJIETh HAaBBIKAMH CAaMOCTOSATENBHOTO TUIAHUPOBAHHUS M TIPOBENCHUS yYCHHUYECKUX
HKCHEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3ysabTaT, (QOopMyIHUpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB HUCCIICAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHUUECKOW HCCIeI0BaTeIbCKOW M MPOEKTHOH JesTeNbHOCTH,
MPOSIBIISITE  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB pEIICHHUS
MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METO/I0B MIO3HAHMUSL.

3) padora ¢ uHpopmManmeii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHHMKAX wHGoOpMau (HAYIHO-TIOMYJISIpHAs
JaUTepaTypa XMMHUYECKOrO COJepXKaHMs, CHOpaBOYHble IMocobus, pecypcsl HWHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BHIAOB W (OPM TPENCTABICHUS, KPUTHYCCKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3aMpochl W MPUMEHSATh Pa3IMYHbIE METOJAbI NMPHU TMOUCKE U O0TOOpe
nHpopManuy, HEOOXOJMMOM [T BBIMOJIHEHUS YUeOHBIX 3a/1a4 ONPeeIEHHOTO THIIA;

NpUOOpPETaTh OMBIT MCHOJIB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIBHYIO (OpPMY MpeacTaBiIeHUsT HHPOPMAIUK (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U JPYTHE);



UCTIOJIB30BaTh HAYYHBIH SI3bIK B KauyeCTBE CPEICTBA MPH paboTe ¢ XUMHYECKOU
uH(popMaNMel: TPUMEHSATh MEXKIPEAMETHbIC ((U3MUECKMEe ¥ MaTeMaTHYeCKHe) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a0OpEBUATYPHI, HOMEHKJIATYPY;

UCTIOJIB30BaTh U MPEOOPa30BhIBATH 3HAKOBO-CHMBOJIIMYECKHE CPEICTBA HATIISTHOCTH.

OBJIaIIeHﬂe YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMH HeﬁCTBHHMH!

3ajaBaTh  BONPOCHl IO  CYIIECTBY OOCYXJaeMoW TeMbl B  XOJe JMaiiora
W/WIN JMCKYCCUH, BBICKA3bIBaTh HIEH, (OPMYIMPOBATh CBOM IPEJIOKEHUS OTHOCHUTEIBHO
BBIMOJIHEHUS TIPEIJIOKCHHOM 3a/1a4u;

BBICTYIIATh C MPE3CHTAIMEH PE3yJabTaTOB MMO3HABATEILHON EATEILHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHKAMH TP  BBIMOJHECHHH XHUMHUYECKOTO
IKCIIEPUMEHTa, MPAKTUYECKOW pPabOThl MO MCCICAOBAHUIO CBOWCTB M3Yy4aeMbIX BEIECTB,
peanu3anum y4eOHOTO MIPOEKTa u bopmyIupoBaTh BBIBO/JIBI
0 pe3yiabTaTaM MPOBEAEHHBIX HCCICAOBAHUN MyTEM COIIACOBAHHUS TMO3UIMHA B XOJ€
00CYXKIeHHUS 1 0OMEHA MHEHUSIMHU.

Orjaaaenue YHUBEPCAJIBHBIMHA PEryJIATUBHBIMU JelCTBUSMM:

CaMOCTOSITENIbHO IUIAHUPOBaTb U OCYLIECTBIISATH CBOIO IIO3HABATENIBHYIO JEATEIIBHOCTD,
onpezenss e€ el W 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEeoOXOIUMOCTH KOPPEKTHPOBATh
Ipe/ularaeéMblii alrOPUTM JIEHCTBUI NpPU BBIMOJHEHUH YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX pelIeHUs C y4ETOM MOJyYEHUs! HOBBIX 3HAHUHU O
BELIECTBAX U XUMHUECKUX PEAKLUsAX;

OCYILECTBIISITh CAMOKOHTPOJb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOAHalIM3a U
CaMOOLIEHKH.

NPEIMETHBIE PE3YJIbTATBI

10 KJIACC

[IpeameTHBIC PE3yNIBTaTHl OCBOCHUS Kypca «OpraHndeckast XUMHUs OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUN O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpA, POJIM XUMUU B MO3HAHWH SIBICHUIN MPHUPOIBI, B (OPMUPOBAHUU MBIIICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIHHOM TPAMOTHOCTH, HEOOXOAMMOW ISl peIIeHUs
MPAKTUYECKUX 3a7ad M SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO H
MPUPOIHOM CpeJe;

BIIQJICHUE CHCTEMOW XUMHUYECKHUX 3HAHUN, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHSA (XUMHYECKHUH JIEMEHT, aTOM, JIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTbD,
ANEKTPOOTPUIIATEILHOCTh, XHMHYECKass CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas W
COKpauiéHHasl), MOJb, MOJIApHAs Macca, MOJSIPHBIE 00BEM, YIJIEpOAHBIH  CKeEJNeT,
(GyHKIIMOHATBHAS TPYyIMINa, paguKan, HU30MepHs, U30Mepbl, TOMOJOTHYECKUU PsZl, TOMOJIOTH,
YIJIEBOJOPOBI, KHUCIOPO U a30TCOAEPKAIIUE COCAUHEHUsI, MOHOMEp, MOIUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COSIUHEHHUS ); TEOPUHU U 3aKOHBI (TEOPHUSI CTPOCHUSI OPraHUYECKUX
BemectB A. M. byriepoBa, 3akoH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMHH; MHUPOBO33PEHUECKUE 3HAHUS, JIeXKAIHEe B OCHOBE MOHHUMAaHUS



INPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBJICHUH, (DAKTOIIOTMYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, OJyYEHUH U 0€30I1aCHOM HCII0JIb30BAHUN BAKHEHMIINX OPraHUYECKUX BEILECTB B OBITY
U IIPAKTHYECKOH EATENbHOCTH YEI0BEKa,

c(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€PHbIE NIPU3HAKU MOHATUHN, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOINUE MOHATUS IIPU OIIUCAHUM COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPTraHUYECKUX COCAUHEHU;

c(OPMHPOBAHHOCTE YMEHHUM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJMKY JAJISI COCTABICHMS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (HOpMyIT OpraHMYECKUX BEILECTB
U YPaBHEHMM XMMHUYECKUX PEAKLMH, U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPTaHUYECKUX BEILECTB
JUIS WJUTIOCTPALIMM UX XHUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH IPUHAAJIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB MO0 HX COCTaBYy M CTPOCHHUIO K ONpeAeiEHHOMY KiacCy/Tpynie COeIuHEHHUH
(YrneBogopoJbl, KHCIOPOJ W a30TCOJEpKalllue  COEJAMHEHMs, BBICOKOMOJEKYJISIpHbIE
COEMHEHMS), AaBaTb UM Ha3BaHusd o cucremarnueckoil HomeHkiatype (IUPAC), a Takxke
IPUBOANUTh TPUBHAJIbHBIC HA3BaHUS OT/AEIbHBIX OPraHMYECKUX BEIIECTB (3TUIIEH, MPOIMIIEH,
alleTWICH, STHJICHIJIMKONb, TIHLEPUH, (EeHOd, (QOopMaibIeruj, areTainbIeru]l, MypaBbHHAs
KHCJIOTa, YKCYCHas KUCIJIOTA, OJIEMHOBAs KUCJIOTA, CTEApUHOBAs KUCIOTA, IJII0K03a, (QPyKTO3a,
Kpaxmall, LeJUT0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHMS OIpPEICNATh BHUIbl XUMHMUYECKOW CBS3M B OpPraHMYECKHX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS INPUMEHSTH IOJIOKEHUSI TEOPUU CTPOEHHUS OPraHUYECKUX
BeuiectB A. M. byrnepoBa [uist 00bsCHEHUSI 3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U
CTPOCHMSI; 3aKOH COXPaHEHUS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapakTepHU30BaTh COCTaB, CTPOEHHE, (U3HUECKHE U
XMMHYECKHE CBOWCTBA TUIIMYHBIX MIPEICTABUTENEH PA3INYHbBIX KJIACCOB OPraHUYECKUX BEILECTB
(meTan, »TaH, JTWIEH, NPONWICH, aleTwieH, OyraaueH-1,3, merunOyramuen-1,3, OeH307,
METaHOJI, 3TaHOJI, 3TUJIEHTJIUKOIb, TTIUIEpUH, (EHOI, alleTalbJeru, MypaBbUHAs U YKCYyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0JI03a, aMHHOYKCYCHas KHUCIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKJIY HMMH YPAaBHEHUSMH COOTBETCTBYIOIIMX XMMHMUYECKHX DPEaKLUM C
HCIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHMKH YTJIEBOJAOPOIHOIO ChIPbHS
(HedTb, TPUPOIHBIM Ta3, yroijp), CHOCOOBI MX MEpepabOTKHM M MPAKTUYECKOE MPUMEHEHUE
MPOAYKTOB NEpepabOTKH;

c(OpMHUPOBAHHOCTh YMEHHMM NPOBOAUTH BBIYMCIEHUS IO XUMUYECKHUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOIO BEIIECTBA WJIM MPOAYKTa pPEaKIUH IO HM3BECTHBIM
Mmacce, 00bEMY, KOJINYECTBY OJTHOTO u3 HCXOJIHBIX BEIIECTB
WIH IPOAYKTOB PEAKIINN);

c(OpMHPOBAHHOCTh YMEHUI BIa/leTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJaX Hay4HOTO
MO3HAHUS, MCHOJB3YEMbIX B XHMMHUU TMPH HM3yYEHUU BEIIECTB M XHUMUYECKUX SIBICHUMN
(HabmoeHre, W3MEpeHHe, OKCIEPUMEHT, MOJAEIHPOBAHKE), HCHOJIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JUISl IPUHATHS PEIICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsIX, CBA3aHHbBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh MPaBUiIA MOJH30BAHUS XUMUYECKON TOCYAOU U
1a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE MTpaBHUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMU MO BBIOJHEHUIO JJa00OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBIIOJIHATh XUMHUYECKHH HSKCIEPUMEHT
(mpeBpallleHusl OPraHNYeCKUX BEIIECTB IIPU HAarpeBaHWH, MOJYyYEHHUE ITHICHA U M3yYEHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEaKIMM OPTraHMYECKUX BEIIECTB, JACHATypauus OEJIKOB MpH
HarpeBaHUH, IIBETHbIE PEAKIIMU OEJIKOB) B COOTBETCTBMU C IPABUIAMHU TEXHUKU OE30IIaCHOCTH
npu OOpallleHUH C BEIIECTBAMH M J1a0OpPaTOpPHBIM OO0OPYAOBAaHHEM, MPEJICTABIATh PE3yIbTaThl
XMMHUYECKOTO SKCIEpPUMEHTa B (hOpMe 3alucu ypaBHEHMH COOTBETCTBYIOIIMX pPEAKIMHA H
(opMyIHMpOBATH BBIBOABI HA OCHOBE ITHX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYI0 HHQOpMAIHIO,
MOJIy4aeMyI0 M3 Pa3HBbIX HCTOYHUKOB (CpEICTBA MaccoBOi nHopmarmu, UHTEpHET U APyrux);

c(OpMUPOBAHHOCTh, yMEHUN CcOOMIOAATh MpaBuia 3KOJOTHYECKH IIeJIecO00pa3HOro
MOBEJCHUS B OBITY W TPYAOBOH JEATEIHHOCTH B IEISAX COXPAHEHHSI CBOETO 3JI0POBbS U
OKpY’Karollled MPUPOJHON Cpelibl, OCO3HABATH OMACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIca mnokaszarens I[IJIK, moscHiaTe Ha
npuMepax crnocoObl YMEHbBIIEHUS U MPEIOTBPALICHHS UX BPEJHOTO BO3JECUCTBUS HAa OpPraHU3M
YEJI0OBEKA;

JUIsl OOy4YaroIIMXCcs ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUICCTB U XUMHYECKHUX SBJICHHIA,

JUTSI CIICTIBIX U CIA0OBUASAIINX O0YYaIOMINXCs: YMEHUE HCIOIb30BaTh PEIbe(HO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitis st 3anvcu XuMudeckux Gopmyi.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmIas u HeOpraHWYecKas XUMUSD)
OTpaXXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O XMMHYECKOM COCTaBJISIONIEH E€CTECTBEHHO-
HAyYHOM KAapTUHBI MHUpA, POJIM XMMHU B TO3HAHWUU SIBJICHHM MPHUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUS] W KYJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAJIHHOH TI'PaMOTHOCTH, HEOOXOIUMOW Ui
pelleHrs MPaKTHYEeCKUX 3a7ad M DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3J10pOBBIO U IPUPOJIHOM cperne;

BIQJICHAE CHCTEMOM XMMHMYECKHX 3HAHWM, KOTOpas BKJIOYAECT: OCHOBOIIOJATAIOIINE
MOHATHS (XMMUYECKUI DJIEMEHT, aTOM, M30TOIl, S-, P-, - 2JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSPHBIH O00BEM, BaJEHTHOCTb, DSJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJIEHUS, XHMHUYecKas CBs3b (KOBaJE€HTHas, WOHHAs, METaJuInyecKasi, BOJOPOAHAs),
KpUCTAJIININYECKAsl  PEIIETKAa, THUINBl XUMHYECKMX  pEakLUMi, pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, SJEKTPOIUTHYECKAs JTUCCOLMALINSA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUYECKOM  peakIUM, XHMHYECKO€ pPaBHOBECHE); TEOpPUHM U  3aKOHBl  (TeopHs
BJIEKTPOJUTAYECKON Jauccoluanuu, nepuoanyeckui 3akoH [JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMS DHEPIMM IPU XUMHUYECKHX
peaxkuusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMUS,
JEeKalMe B OCHOBE IIOHMMAaHMWS MPUYMHHOCTH M CHUCTEMHOCTH XHMMUYECKHX SIBJICHUH,
(akToNoruueckKue CBeIEHUsI O CBOMCTBAX, COCTaBe, MOJYUYEHUU U 0€30IaCHOM HCIOJIb30BAHUU
BOXHEUIIIMX HEOPTraHUYECKHUX BEIECTB B OBITY U MPAKTUUECKOM NESATETLHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUHN BBIABJIATH XapaKTepHbIE MPU3HAKK MOHATHH, YCTaHABINBATh
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOILME IMOHSATHS IPHU ONUCAHUM HEOPraHUYECKUX
BEILIECTB U UX IPEBPALLECHNN;

c(OPMHPOBAHHOCTh YMEHHH HCMOJIb30BaTh XUMHUECKYIO CHMBOJHKY AJISi COCTABICHHS
dbopMynl BelIeCTB M ypaBHEHUN XHMHUYECKUX pEaKIui, CHCTEMaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHManbpHbBIE Ha3BaHMUS OTIEJIbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUak, raméHas M3BeCTh, HErali€Has W3BeCTb, MUThEBas COJa, MHUPUT U
Jpyrue);

c(OpMUPOBAHHOCTh YMEHUN ONPENENSITh BAJIEHTHOCTh U CTETIEHb OKUCICHUS XUMHUUECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTaBAa, BUJl XMMHUECKOH CBS3M (KOBaJEHTHAsl, NOHHAs,
METaJlJIN4ecKasi, BOJIOPOAHAS]) B COCOUHEHUSIX, TUI KPUCTAIIMYECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJIIpHas, MOHHAas, METaUIM4ecKas), XapakTep Cpeasl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(OPMHPOBAHHOCTh YMEHUH yCTAaHABIMBATh MPUHAICKHOCTh HEOPTaHMUECKUX BEIECTB
0 UX COCTaBY K OMpeesIEHHOMY KJIacCy/TpyIine COeAMHEHUN (ITPOCThIE BEIECTBA — METAJUIBI U
HEMETaJlIbl, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE TUAPOKCHUIBI, COJIH);



c(OpMUPOBAHHOCTh ~YMEHHMI  pacKpbIBaTh CMBICI Iepuoauyeckoro 3akoHa /.
. MeHnneneeBa W JEMOHCTPUPOBATH €0 CHUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIIHH;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu30BaTh dJIEKTPOHHOE CTPOEHUE AaTOMOB
XMMHUYECKUX ieMeHTOB 1—4 mepuonoB [lepronnueckoil cCucTeMbl XUMHUECKUX 3J1eMEHTOB [l.
W. MenpeneeBa, UCIONB3YS HOHATHSA «S-, P-, O-3J€KTPOHHBIC OPOUTAIMY», «IHEPTETHUYCCKUE
YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMUMHYECKHX OJJIEMEHTOB U HX
COEAMHEHMH M0 nepuojgaM M rpynnam [lepuoandeckod CUCTEMBI XMMHYECKHUX 3JIEMEHTOB /l.
W. Menneneena;

c(hOpPMUPOBAHHOCTh YMEHU XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XMMHUECKHUE CBOMCTBA
HEOPraHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE I'€HETUYECKOH
CBSA3M MEX]y HEOPraHMYECKUMHU BEIIECTBAMHU C IIOMOINBI0 YPaBHEHUNW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIUH;

c()OPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATH XUMHYCCKHE PEAKIUU 10 Pa3TUIHBIM
mpu3HaKaM (YMCIy W COCTaBy pEarupyrollux BEIIEeCTB, TEIIOBoMY 3(PdeKTy peakiuu,
W3MCHCHHUIO CTEIICHEH OKHUCIICHHS 3JIEMEHTOB, OOPATUMOCTH PEAKIIUH, YIACTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTABJIATh YPaBHEHHs pEaKUUN Pa3IMYHBIX TUIIOB, MOJTHBIE
U COKpamEHHBIC YPABHCHUS PEAKIMiA HOHHOTO OOMEHA, YUMTHIBASI YCIIOBHUS, MPU KOTOPBIX 3TH
peakuu UAyT 10 KOHUA;

c(hOpMUPOBAHHOCTh YMEHHUH TMPOBOAUTH PEAKIUU, TOATBEPKIAIONINE KaueCTBECHHBIM
COCTaB pAa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pPACHO3HABATh ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peakIuii MOCPEACTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKITHil;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIuu OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMUMHYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHelHero Bo3aerictBus (mpunuun Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMHUECKHUE TIPOIIECCHI, JIEXKAIUE B OCHOBE
MPOMBIIIJICHHOTO TOJYYeHHUSI CEPHOM KHUCIOTHI, aMMHUaka, a Takke C(HOPMUPOBAHHOCTh
MpeACTaBiIeHUN 00 OOMIMX HAYYHBIX MPUHIUINAX W DKOJOTUYECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJIUTH BBIYUCICHHUS C HCIIOJIB30BAHUEM TIOHSTHUS
«MaccoBasi 0Nl BEIIECTBAa B PacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B MPH XUMHUYECKUX
peakIusaX, Macchl BellecTBa WM 00bEMaA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3¢ ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MAaCChl BEIIECTB, IPEBPAIICHHS 1 COXPAHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh MPaBUIA MOJH30BAHUS XUMHUYECKON TOCYAOU U
nmabopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpaIleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUW TMJIAHUPOBATh M BBINOJHATh XUMHYECKHA OSKCIIEPUMEHT
(pa3noxeHne TMEpOKCHIA BOJIOPOJAa B TPHCYTCTBHHM KaTaau3aTopa, OMpeeTIeHUE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO WHAMKATOPA, BIUSHUE PA3INYHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOH pEaKIMH, PEaklud HOHHOTO OOMEHA, KauyeCTBEHHBIE PEAKIUU Ha
cynbdar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATBHBIX
3amay nmo teMaM «Mertamnel» U «Hemeramibl») B COOTBETCTBHUM C MPaBHJIAMU TEXHUKU
0€30MacHOCTH MU 00paIleHNH C BEIECTBAMH U JTA00paTOPHBIM 000pYyI0BAaHUEM, MPEACTABISATh
pe3yNnbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (hOpME 3amucH YpaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BHIBOBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHUECKU AHAIM3HPOBATH XUMHUYECKYIO HH(OpMAIIUIO,
MOJIY4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM KOMMYyHUKaluu, MHTepHeT u

IpYyTUX);



c(hOpMUPOBAHHOCTh YMEHHMH COOJIOJATh TMpaBUja HKOJOTHYECKU I1eJIeCO00pa3HOTo
MOBEJCHUS B OBITY W TPYAOBOH JEATEIHHOCTH B IEISIX COXPAHEHHSI CBOETO 3JI0POBbS U
OKpY’Karollled MPUPOJHON Cpelibl, OCO3HABATh ONACHOCTh BO3JCHCTBHS HA KUBBIE OpPraHU3MBbI
onpeAeNE€HHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh, Ha mpuMepax CrocoObl
YMEHBUICHUS U IPENOTBPAIICHUS UX BPEIHOIO BO3/ICUCTBHS HA OPraHU3M YEJIOBEKa,;

JUIsE 00YYaroIIUXCS C OTPAaHUYECHHBIMH BO3MOXHOCTSMHU 3[I0POBBSI: YMEHHE IPUMEHSTH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;

JUTSI CIIETIBIX U CTA0OBUISIINX O0YYAIOIINXCs: YMEHUE HCIOIh30BaTh PEIbEHO-TOUCTHYIO
cucteMy obo3naueHuit JI. bpaiins mist 3anucu XuMU4IecKux Gopmy.
TEMATHUHYECKOE INIAHUPOBAHUE

10 KJIACC
Ne HavMeHOBaHue pa3ziesioB U TEM IIPOrpaMMbl KosinyectBo yacoB
n/m Bcero KoHTposibHBIE [IpakTn
paboThl pabc
Pa3gen 1. TeopeTuyecKue 0CHOBBI OpraHU4YeCKOM XUMHUH
1.1 IlpeameT opraHu4ecKou XuMuu. Teopusi CTpoeHUsI 3
opraHuveckux coegruHeHui A. M. BytsiepoBa
HToro no pasgeny 3
Paspen 2. YriieBoaopoabl
2.1 TIlpepenbHble yryieBOAOPOAbI — AJKaHbI 2
2.2 HenpepesbHble yrjeBOAOPOAbI: AJIKEHDI, aJIKaIUEHBI, 6 1
AJIKUHBI
2.3 ApomaTtuyeckue yrjeBOoAOpPOAbI 2
2.4 llpupojHble UCTOYHUKHU YIJIEBOLOPOJOB U UX 3 1
nepepaboTKa
HToro no pasgeny 13
Paspaen 3. Kuciopoacoaep:xaliue opraHu4ecKue coeJMHEeHUs
3.1 Cnuptbl. PeHoun 3
3.2 Anbgerunbl. Kap6oHoBbie KUCAOThI. C103KHbIE 3)UPbI 7 1
3.3  YruieBoabl 3 1
UToro no pasgeny 13
Pa3gen 4. A3oTcoaepikalnye opraHu4ecKue coeJuHeHUus
4.1 AMHHBIL. AMUHOKHCJIOTHIL besku 3
HToro no pasgeny 3
Pa3ges 5. BbicOKOMoOJIEKyJ/IApHBIE COeJUHEHUS
5.1 [IlnactMmaccel. Kayuyku. Bosokna
HWToro no pasaeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
11 KJIACC
Ne HanmMmeHoBaHue pa3aesioB U TEM NPOrpaMMbl KosanyecTBo yac
n/m Bcero KoHTpoJsibHBIE I
paboThl
Paspaen 1. TeopeTnyeckre 0OCHOBbBI XUMHUU
11 Crpoenue aTomoB. [leproguyueckuii 3akoH u [leproandeckast 3

cucTeMa XUMHUYecKux ayieMeHTOB /Jl. U. MeHaesieeBa
1.2 CrpoeHue BelecTBa. MHOroo6pasue BellecTB 4



Ne HanmMeHoBaHUe pas3/iesioB U TEM MPOrpaMMbl
n/m

13  XumuyecKue peakiuu

HToro no pa3zgeny

Pa3gen 2. Heoprannyeckasa XumMua

21 MeTasbl

2.2 Hemetasibl

23 (CBsI3b HEOPraHUYECKUX U OPTaHUYECKHX BEIECTB
HToro no paszeny

Pa3aes 3. XMMHA U )KU3Hb

31 XuMUS U XKU3Hb

HUTtoro no pasgeny
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoJsingyectBo yac

Bcero KoHTpoJibHBIE I1
paboThl
6 1
13
1
17
34 2
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