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MHNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 10 XHMMHH Ha YPOBHE CpeaHero ooOmero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanpHoro 3aK0oHa 0T 29.12.2012 Ne 273-®3 «O6 ob6pazoBanun B Poccuiickoit denepanuny, TpeOOBaHMM K
pe3yibpTaTaM OCBOCHHS (elepalbHOM 00pa30oBaTEIBHOM MPOTpaMMBI cpemHero oobmiero odpazosanust (POII
COO), mpencraBneHaslx B denepalbHOM TocyaapcTBEHHOM oOpazoBarenbHoM cTanaapte COO, ¢ yuérom
Konnenmuu mnpernogaBanusi yueOHOro mpeamera «XHUMHUsS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanyy, pealn3yroIUX OCHOBHBIE 00pa30BaTelIbHBIC MPOrPAaMMbl, U OCHOBHBIX MoOJIoKeHHH «CTpareruu
pasButusa BocnuTanus B Poccuiickoit @enepanun Ha nepuon 10 2025 rona» (Pacnopsxkenue IlpaBurenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY IOJIXOJIOB K pa3pabOTKe MpOorpaMMmbl IO XUMHH, K OINpeAeIeHHI0 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAHMSI U PA3BUTHUA OOYYAIOIIUXCS CpeacTBaMu ydeOHoro mpeamera «Xumus» s 10-11 xmaccoB Ha
0a30BOM ypOBHE coOcCTaBUIU KoHIentyainbHble mojoxeHuss @I'OC COO o B3auM0OOYCIOBIECHHOCTH IIENIECH,
CoZlep KaHusl, pe3yabTaToOB 00y4YeHHUsI M TPeOOBAHUI K YPOBHIO TOATOTOBKH BBIITYCKHHUKOB.

Xumuyeckoe 06pazoBaHue, OTy4aeMO€e BBIITYCKHUKAaMH 00111€00pa30BaTeIbHON OpraHU3alliy, SBIISIETCS
HEOThEMJIEMOM YacThl0 HUX o0OpazoBaHHOCTH. OHO CIY)XHT 3aBepUIAIONIMM JTalloOM peaju3aluu Ha
COOTBETCTBYIOILLIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, IPUCYILUX LEIOCTHONU CHUCTEME XMMHUECKOTO
o0pa3zoBaHMsl. DTU IIECHHOCTH KACAOTCsI MO3HAHMS 3aKOHOB MPHUPOIbI, (POPMHUPOBAHUS MHPOBO33PEHUS U 00IIeH
KYJIbTYPBbl YEJIOBEKA, a TaKKe DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO M HMPHUPOJIHOM
cpene. Peanmusyercs xumuyeckoe oOpazoBaHue OOydarOIIUXCs Ha YpPOBHE CpPEIHEro OO0IIero oOpa3oBaHUA
cpeacTBaMu y4eOHOTO Mpeamera «XHUMHUsA», COJEPKAHUE U TIOCTPOSHHE KOTOPOTO OIMpeesieHbl B IPOTpaMMe
M0 XMMHUH € YIETOM crienu(UKNA HAYKU XUMHH, €€ 3HAUCHHs B TIO3HAHUH IPUPOIBl U B MaTEPUAITBHOM KU3HU
o0miecTBa, a Takke ¢ y4y€ToM OOIIMX IleNied W MPHUHIMIIOB, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHCTEMBI cpefiHero obiero oobpaszoBanus B Poccuiickoit @enepanuu.

XUMUs KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UIPAET 0COOYIO POJIb B COBPEMEHHON IUBUIM3ALUY, B
CO3JIaHMH HOBOW 0a3bpl MaTepHaibHOW KynbTyphl. OHa BHOCHT CBOHM BKJalX B (hOpMUpOBaHHE paIOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHHME IIEIOCTHOTO MpPEACTaBICHUS 00 OKpYyKalolleM MHpE KaK O eIMHCTBE
MPUPOABI U 4YellOBeKa, KoTopoe (opMUpYeTCs B XMMHHM Ha OCHOBE MOHMMAHHS BEIIECTBEHHOTO COCTaBa
OKpY>KaIOILIEr0 MHpa, OCO3HAHMS B3aUMOCBS3H MEX]Y CTPOCHHMEM BEIIECTB, UX CBOMCTBAMU M BO3MOKHBIMU
o01acTIMU IPUMEHEHHUS.

TecHO B3aMMOAEHCTBYSl C OPYIMMM €CTECTBEHHBIMH HayKaMM, XMMHS CTajla HEOTHEMJIEMOW YaCThIO
MHUPOBOW KYJIBTYpbl, HEOOXOJHWMBIM YCIOBHEM YCIHEIIHOTO TpyAa M JKU3HU KaKJIOro wieHa OOIIecTBa.
CoBpeMeHHas XUMHs Kak Hayka CO3HMJareibHasi, KaKk Hayka BBICOKMX TEXHOJIOTMH HampaBjieHa Ha pELICHHE
JIO0ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA — CBHIPHEBOW, JHEPIETHUYECKOM, MHUIIEBOM,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBbI 3/JOPOBBS.

B cootBercTBMM ¢ OOmMMM LEIAMH U MPUHLIUIIAMHU CpPEIHEro oOILiero oOpa30BaHUS COJEp)KaHHE
npenMera «Xumus» (10—11 kmaccel, 0a30BbIl ypOBEHb W3Y4€HHS) OPUEHTHPOBAHO IMPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO TOJATOTOBKY OOy4YalOIMXCS, HEOOXOIMMYI0 WM JUIS BBIPAOOTKH MHPOBO33PEHUECKUX
OPHEHTUPOB, YCIIEUIHOTO BKJIIOUEHHSI B )KU3Hb COLIMYMA, MPOAOJDKEHHs] 00pa30BaHUs B pa3IMUYHBIX 00JacTsX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngOmUMHU MIpeaMeTa «XUMUsD» SIBISIFOTCS 0a30Bble Kypchl — «Opranudeckast XuMus» u «O0mas u
HEOpraHuyeckass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAYKHU:
CHUCTeMa 3HAaHUM MO0 HEOPraHWYECKOM XMMMHU (C BKJIIOYEHHMEM 3HAaHUN W3 OOIIed XMMHH) U OpraHH4YecKon
xuMuu. DopMHUpOBaHUE JaHHONW CHUCTEMBbl 3HAHMH TMPHU M3YYEHUH MpeaMera 00ecreyrMBaeT BO3MOXKHOCTH
paccMOTpEeHHs BCEro MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHATHHA, 3aKOHOB M TEOPUI XUMHUH.

Crpykrypa comepxaHusi KypcoB — «Opranudeckass xumus» U «OOmias u HeopraHuyeckas XUMUS»
chopMupOBaHa B MpOrpaMMe Mo XMMHHM HAa OCHOBE CHCTEMHOIO MOJX0Ja K U3YYeHHIO yueOHOro MaTepuasia u
00yCJIOBJI€HAa UCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUI Ha OINpPENENEHHBIX TEOPETHUYECKUX YPOBHSX.
Tak, B Kypce OpraHMuecKoi XMMHH BELIECTBA pACCMAaTPUBAIOTCA HAa YPOBHE KJIACCHUUYECKOM TEOPHM CTPOEHUS
OpPraHMYECKUX COEAMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKHUX M BJIEKTPOHHBIX TNPEACTABIECHUN O
cTpoeHnH BemiecTB. CBezieHHs 00 U3ydaeMbIX B Kypce BELIECTBaX JAl0TCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JI0
CIIO)KHBIX OHOJIOTMYECKH AaKTUBHBIX COeIUHEeHHH. B Kypce opraHumyeckod XHUMHUHM MOJIY4arOT pPa3BUTHE



chOpMHUpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00ImIero o0pa3oBaHUs IEpBOHAYAIBHBIC TMPEACTABICHUS O
XUMHUYECKON CBS3U, KIacCH(UKAIIMOHHBIX MpPU3HAKaX BEIIECTB, 3aBHCUMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHMSI, 0 XUMUYECKOHN pEaKInu.

[To HOBBIM YTIJIOM 3peHUs B IMpeaMmere «XuMHs» 0a30BOr0 ypOBHS paccCMaTpUBACTCS M3YUYEHHBIH Ha
YpOBHE OCHOBHOIO 0O0Ilero o0pa30BaHMsS TEOpPETHUYECKUNH Marepual U (AKTOJIOTMYECKUE CBEACHUS O
BELIECTBAaX M XUMHUYECKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHuyeckas XUMUS»
0o0yJaromuMcsl  MPEJOCTABIACTCS  BO3MOXKHOCTH  OCO3HATh 3HAYCHHE IEPHOAMYECKOTO 3aKOHA ¢
OOIIETEOPETUYECKUX M METOAOJIOTMYECKHX TMO3UIUH, TIy0)ke MOHATh MCTOPUYECKOE HM3MEHEHHUE (DyHKIHiA
3TOr0 3aKOHA — OT 0000IIaroIIel 10 00BACHSIONIEH 1 IPOTHO3UPYIOLICH.

Enunas cucrema 3HaHM 0 BaXKHEHIINX BELIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U MPUMEHEHHUH, A
TaK)K€ 0 XMMUYECKHX PEAKIUAX, UX CYILIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAaHUs JOMONHseTca B Kypcax 10 u
11 xnaccoB 3jieMEHTaMHu COAEpXkKaHMs, UMEIOLIUMHU KyJIbTYpPOJOTMYECKUN M NPUKIAJHOW Xapakrep. OTu
3HAHHSA CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XHMMHUHU C JIPYTMMHM HayKaMH, pPacKpblBalOT €€ poJib B
MO3HABATEIBHON U IMPAKTUYECKOM 1eATeIbHOCTH YeJI0BEeKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MPOLIECCY
TBOpYECTBA B OOJIACTH TEOPUM M TPAKTUYECKUX NPWIOKEHUH XHMHH, [OMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XUMHEH, KPUTUUECKU
OCMBICIINBATh MH(POPMALMI0O M MPUMEHSTH €€ JUIsl MOMNOJIHEHUS 3HaHWM, pPELIeHMs] WMHTEIICKTYaJbHBIX U
AKCIIEPUMEHTAJIbHBIX HCCIEAOBaTENbCKUX 3a4ad. B 1emom cogepxaHue ydyeOHOro mpeamera «XUMUS»
JAHHOTO YPOBHS M3y4€HUS OPUEHTHPOBAHO Ha (GOpMUPOBaHUE y 00YHaIOIIUXCS MHUPOBO33PEHUECKON OCHOBBI
ISl TOHUMaHUS GUIIOCOPCKUX HJIEH, TAKUX KaK: MaTepUaIbHOE €IMHCTBO HEOPTAaHUYECKOTO M OPTaHUIECKOTO
MHUpa, 00yCIOBJICHHOCTh CBOIMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, TIO3HABAEMOCTh NMPUPOIHBIX SBICHHN
nyTéM OSKCIEpUMEHTa U pEIIeHUs MPOTUBOPEYUN MEXAYy HOBBIMU (akTaMd U TEOPETHUYECKHUMHU
MPENOCHUIKAMU, OCO3HAHUE POJIM XUMHH B PEIICHUN YKOJIOTHYECKUX MPOoOsIeM, a Takxke MpodiieM coeperkeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3JaHMsI HOBBIX TEXHOJIOIMI U MaTEpUaIOB.

B nnane pemienust 3aad BOCHUTAHUS, Pa3BUTUS U COLMATN3ALUN O0yJYarOUIMXCs MPUHATHIE IPOrpaMMOi
M0 XMMUHU MOJIXOABI K OTPEACTICHUIO COACPKAHMSI U MTOCTPOCHUS MpeMETa MpeyCcMaTpUBalOT (hOpMHUpOBaHHE
YHHUBEPCAIbHBIX Y4YEOHBIX NEHCTBHM, MMEIOIUX 0a30BO€ 3HAUEHUE AJI1 PA3NUYHBIX BUAOB JESTEIBHOCTH:
pemieHus Mpo0OiieM, MOWCKa, aHamu3a U 00paboTKM MH(GOpPMAIMK, HEOOXOIUMBIX UIS MPUOOPETEHUS OIBITA
MPaKTUYECKON U MCCIIEI0BaTENbCKON JEATENIbHOCTH, 3aHUMAIOIEN BaXKHOE MECTO B IO3HAHUH XUMUHU.

B mpaxTuke npenogaBaHus XMMHM Kak Ha YpOBHE OCHOBHOI'O 0oOmIero oOpa3oBaHMs, TaK U Ha YpOBHE
cpeaHero oomero oOpa3oBaHUs, NPHU OINPENEICHUU COJepXKATeIbHONH XapaKTEepUCTUKMU Lellell H3yueHHs
IperMeTa HalpaBICHUEM NEPBOCTENEHHONW 3HAYMMOCTH TPAJULMOHHO TNPU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, TPAKTUUYECKON JAESITEIbHOCTH YeJIOBEKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpbl. C METOINYECKON TOUKH 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO
LeJIe N3Y4YEeHHUs ITPEAMETA SBISETCS BIIOJIHE ONIPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHMsI IVIABHBIMU LIEJISIMU M3y4eHUs npeameTra «XuMus» Ha 0a30BOM ypOBHE
(10 —11 ku1.) sBIISIFOTCSL:

e (GopMHpPOBAHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK BOKHEUINIECH COCTABIISIIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, B OCHOBE KOTOPOM JiekKaT KIHOYEBbIE MOHATHS, (PyHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU
XMMHHU, OCBOCHME S3bIKa HAyKH, YCBOCHHE U IIOHHMAaHHME CYIIHOCTH JOCTYIHBIX 0O0O0OIIEHUI
MHPOBO33PEHUYECKOT0 XapaKTePa, O3HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHHUS,

e (opMHUpOBaHME M Pa3BUTUE MPEJICTABICHUNA O HAyYHBIX METOAAX MO3HAHUS BELIECTB M XMMUYECKUX
peakuuii, HeOOXOAUMBIX Ul MPUOOPETEHNS YMEHUI OPUEHTUPOBATHCS B MUPE BELIECTB U XUMUYECKUX
SIBJICHUH, IMEIOLIUX MECTO B IIPUPOJIE, B TPAKTUYECKON U MTOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHHIl U CHOCOOOB [€ATENbHOCTH, CBS3aHHBIX C HaOJMIOAEHHEM U OOBSICHEHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHNEM MpaBUil 0€30M1acHOr0 OOpaIeHHsl ¢ BELIECTBAMH.

Hapsiny ¢ atum, coneprkatenbHas XapaKTepUCTHKa LEJIe U 3a7a4d U3y4eHus MpeaMeTa B IIporpaMMe 1o
XMMHU YTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMHU NPHOPUTETAMU B CUCTEME CPEIHEro OOIIero
oOpaszoBanus. CerofHsl B NperojaBaHUU XUMUHU B OOJbIIEeH CTENEHH OTAAETCA MPEANOYTEHHUE MPaKTHYeCKON
KOMITOHEHTE cojiepKaHHsl 00ydeHusi, OpPUEHTUPOBAHHOM Ha MOATOTOBKY BBITYCKHUKa 00111€00pa3oBaTeNIbHOM
OpraHu3aliy, BJIAJCIONIEr0 HEe HAOOpOM 3HAHMM, a (YHKIMOHAJIHHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U



YMEHHSIMU aKTUBHOTO ITOJyYECHUS 3HAHUH M NPUMEHEHHS MX B PEATbHON JKU3HM ISl PELICHUS MTPAKTHUECKUX
3amad.

B cBsi3u ¢ 3TUM Ipu U3yYEHHUH MIpeaMeTa «XUMUS» JOMUHHUPYIOIee 3HAYCHHE TPUOOPETAIOT TaKUe LEIH
W 33/1a41, KaK:

amanTanus OoOydJaromMXCs K YCIOBHSM JHHAMHYHO Da3BHUBAIOIIErocs MHUpa, (GOpMUpOBaHUE
MHTEIUICKTYaJIbHO PAa3BUTOW JINYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY
INPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHTYallMsX, CBA3aHHBIX C BEIIECTBAMU M HX
PUMEHEHHEM;

dopMupoBaHne y OOYYaIOIMIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIHWI), HMEIOIINX
YHUBEpCAJIIbHOE 3HAYCHHE /ISl PA3IMYHBIX BHUJIOB JESTENBHOCTH: peIIeHHs npolieMm, IMOWCKa, aHaau3a U
00paboTku uH(pOpMaHH, HEOOXOAUMBIX JJIs MPUOOPETECHHUS OIBITA ACITEILHOCTH, KOTOPAasi 3aHUMAET BaXKHOE
MECTO B MMO3HAHUU XUMHH, A TAKXKE JUIS OLEHKHU C O3HUIUN SKOJIOTHIECKOM 0€30MacHOCTH XapaKTepa BIHSIHUS
BEILECTB M XUMUYECKUX IPOLIECCOB HA OPTaHN3M UYEJIOBEKa U MIPUPOIHYIO CPEY;

pa3BHUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAIIBHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 00YJaIOMINXCA:
CIIOCOOHOCTH CaMOCTOSATENBHO IMPHOOPETaTh HOBBIE 3HAHHS IO XMMHUU B COOTBETCTBUU C IKM3HEHHBIMU
noTPeOHOCTSAMH, HCIIOJIB30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH JUISI TIOUCKA U aHallu3a y4yeOHOM
¥ HAYYHO-TIOMYJIIPHON HH(OPMAIIH XHMHUYECKOTO COACPIKaHUS;

dopMupoBaHHE ¥ pa3BUTHE Yy OOYYAIOIIMXCS AaCCOUMATUBHOTO M JIOTMYECKOTO  MBIIUICHUS,
HaOJII0aTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B YaCTHOCTH, IpPHU
TUTAHUPOBAHHH U TIPOBECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHUE Y 00YJarOMMXcsl yOS)KIEHHOCTH B TYMaHHCTUYECKON HAINPAaBICHHOCTH XUMHH, €€ BaKHOU
pOJIM B PELICHUH TNIO0ABHBIX MPOOJIEM PAMOHAIBHOTO MPUPOIONIONB30BaHMS, TIOMOIHEHHS YHEPreTHUECKIX
PECYpPCOB M COXPaHEHHUS NPHPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOLICHUS K
NPUPOJIE W CBOEMY 370POBBIO, a TaK)Ke MPHOOPETEHHUS OIbITa WCIOJIb30BAHUS TOJTYYECHHBIX 3HAHHWNA IS
MPUHATHUS TPAMOTHBIX PEIICHUH B CUTYAIUSIX, CBSI3aHHBIX C XUMHYECKUMH SIBJICHUSIMHU.

B y4yeOHOM miane cpenHero o0iero oopa3oBaHus npeaMeT «XUMUs» 0a30BOro YpOBHS BXOAMT B COCTaB
npeaAMeTHOH o0macTu «EcTecTBEeHHO-HAay4YHbBIE TPEAMETHD.

OOmiee 4ynciaO 4YacoB, OTBEIEHHBIX IS M3YyYEHUsS XMMHUM, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
oOpa3zoBanusi, coctapisieT 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henemo), B 11 kiacce — 34 gaca (1 yac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHUYECKOH XUMHH

[Ipenmer oprann4eckoil XUMUM: €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B MOJyYCHUH HOBBIX BELIECTB
u MarepuanoB. Teopus cTpoeHHs] opraHudeckux coenuHeHui A. M. BytiepoBa, €€ OCHOBHBIE IOJIOKEHHUS.
CrpykTypHble (POpMYJIbl OPraHMUECKUX BEIECTB. ['oMonorus, nzomepus. XuMHUeCcKasi CBA3b B OPraHMYECKUX
COCIMHEHUSIX — OJIMHAPHBIC M KPATHBIE CBS3H.

[IpencraBnenue o KinaccupuKaMM OPraHUYECKUX BeulecTB. HoMeHKIaTypa OpraHn4eckux COelMHEHUN
(cucTemaruyeckasl) U TPUBHAIbHbIE HA3BaHUS BaKHEHIINX MPECTaBUTEINEH KIIACCOB OPraHUYECKUX BEIECTB.

OKcIIepUMEHTAIbHbIE METOJbl M3YyYEHMs BEIIECTB M UX IPEBpALLCHUN: O3HAKOMIJIEHHE C oOpasnamu
OpPraHUYECKUX BEIIECTB M MaTepUallaMd Ha MX OCHOBE, MOJICIMPOBAHUE MOJIEKYJI OPraHMYECKHX BEIIECTB,
HaOJIOICHNE W ONHCAaHHWE JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHWYECKUX BEIIECTB NpHU
HarpeBaHuu (IJIaBlieHHE, OOYTIIMBaHUE U TOPEHUE).

YriaeBogopoabl

ANKaHbBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKMH psl. MeTaH M 3TaH — mpocTeilline NpencTaBUTENH
aJIKaHOB: (DPU3MUYECKHE M XMMHYECKHE CBOWCTBA (PEaKUMU 3aMEIICHUS W TOPEHUs), HAXOXKACHUE B TPHUPOJIE,
MOJTyYeHUE U IPUMEHEHHE.

AJIKeHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUHN Psil. DTUIIEH U NPONUIIEH — IPOCTEHIINE PeICTaBUTEIH
QJIKEHOB: (PM3MYECKUE M XMUMMUYECKHE CBOICTBa (peakuuu TUAPUPOBAHUSA, TaJOr€HUPOBAHMS, T'MIpaTallH,
OKHCJICHHS U TIOJIMMEPU3ALINH ), TOTYICHUE U TPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wmerunOyraguwen-1,3: crpoeHue, BaKHEWIINE XUMHUYECKHE CBONCTBA
(peaxuus nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTHM CTPOEHHUS, TOMOJIOTMYECKUH psil. ALETWIEH — MNpocTeHiuii
MPEJICTaBUTENIb aJIKWHOB: COCTaB, CTPOEHHE, (PM3MYECKNE U XUMHUYECKUE CBOWCTBA (peakiud THAPUPOBAHMUS,
raJIOTeHUPOBAHUS, THAPATAIINH, TOPEHUS ), TOJTYyICHNE U TPHUMEHEHHE.

Apensl. benson: cocras, cTpoeHue, pu3ndyeckue U XUMHUYECKUE CBOMCTBA (peakluu raJoreHUpOBaHus U
HUTPOBAHUs), TIOTy4EeHUE U NMpUMeHeHue. Tonyon: cocmas, cmpoenue, QuzuyecKue u XumuyecKue ceocmed
(peakyuu 2ano2eHupo8aHUs U HUMPOBAHUS), NOLYYeHue u npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas
CBSI3b MEXJIY YTJIEBOJIOPOIaMH, TPUHAIIICKANIMMHI K PA3TUIHBIM KJIaccaM.

[TpupoaHble MCTOUHUKHU YrieBoopojoB. IIpuponHsiil ra3 u nomyTtHble HedTsHbIe Tra3bl. Hedts u e
npoucxoxaeHue. CrocoObl nepepabOTKM He(TU: MEeperoHka, KPeKUHI (TepMHUYECKHH, KaTaluTUYEeCKHi),
nuposm3. [TpoaykTsl epepaboTku HeTH, MX TPUMEHEHNE B TPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yrosb n
MPOJYKTHI €0 MepepadOTKy.

DOKclepUMEeHTaIbHbIE METOJbl M3YyYCHMs BEIIECTB M WX MNpPEBpAllleHH: O3HaKOMJIEHHE ¢ o0pa3laMu
I1acTMace, KayuyyKoB U pe3uHbl, KouteKuun «HepTb» 1 «YToib», MOJIeTMPOBAHNE MOJIEKYI YTII€BOJOPOJIOB U
raJIOTeHOTPON3BOTHBIX, TPOBEICHUE MMPAKTHYECKOW PAOOTHI: MOTyYeHHE ITHIICHA U H3yYCHUE €TO CBOWCTB.

Pacuérnebie 3anaun.

Bbrunciienus mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJMUECTBA NCXOAHOTO BELECTBA
WIA TPOAYKTa PeakiMM MO W3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO W3 HCXOJHBIX BEILIECTB WU
MIPOJYKTOB PEAKIUN).

Kucnopoacoaepxanme oprannyeckne coeinHeHUs!

[IpenensHble OAHOATOMHBIE CHHUPTHI. METaHON W 3TaHON: CTPOEHHE, (PU3MUECKHE U XHMUYECKHE
CBOMCTBa (peaklUMU C aKTMBHBIMHM METaJUIaMH, TaJIor€HOBOJOPO/IaMH, FOpeHHeE), MpuMeHeHne. BoropoiHsie
CBSI3U MEKIY MOJIEKYJIaMHU CIIUPTOB. J{eficTBHe MeTaHOIa M ATAHOJIa Ha OPTaHNU3M YeJIOBEKa.

MHOroaTOMHBIE CITUPTHL. DTHJICHIIIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NIECKHE W XUMUYECKHAE CBOICTBA
(B3aMMOEHCTBUE CO IIETOYHBIMM METAJUIaMH, Ka4yeCTBEHHAsl peaklusg Ha MHOIOATOMHBIE clUpThl). JleiicTBue
Ha OpraHu3M yenoBeka. [[puMeHeHne TaueprHa U 3TUICHTITUKOIS.




DeHoII: CTPOCHUE MOJICKYJIBI, (PH3UUECKHe U XUMHUUYECKHE CBOMCTBA. TokcuYHOCTh eHoNa. [Ipumenenue
(dbenomna.

Anbnrerunsl U kemorwvl. DopManbaeru, aneTalibIerua: CTpoeHue, GU3NIECKUE U XMMUYECKHE CBONCTBA
(peaxiy OKUCIICHHS 1 BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIIMN), TOJIyYCHHE U IIPUMEHEHUE.

OAHOOCHOBHBIE TpeebHbIE KapOOHOBbIE KUCIOTH. MypaBbHHas M YKCYCHas KHUCJIOTBHI: CTPOEHHE,
¢dbu3nueckue M XUMHUYECKHE CBONCTBA (CBOMCTBa, OOIIMEe Al Kjacca KHCIOT, PEaKIus 3TepUuQUKaIM),
nojyyeHue M npuMmeneHue. CreapuHOBas W OJEHMHOBAS KHUCIOTHI KaK MPEICTABUTENHM BBICIINX KapOOHOBBIX
KHUCIOT. MbljIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE e CTBUE.

Crnoxuble 3Gupbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. [maponu3 cioxsbix 3¢upoB. JKupsbl
I'unponus xupos. [Ipumenenue xxupoB. buonornueckas poib KUPOB.

VYrieBosl: cocTas, Kiaccu(ukanus yrieBogoB (MOHO-, IM- U Moaucaxapubsl). [oko3a — mpocrermmii
MOHOCaxapu: 0COOEHHOCTH CTPOSHHS MOJEKYIbl, (U3NYECKUE U XMMHUYECKHE CBOHCTBA (B3aMMOJICHCTBHE C
ruapokcuaoM meau(Il), okncaenne ammuadHbIM pacTBopoM okcuaa cepedpa(l), BocctaHOBICHHE, OpOKEHNE
TJIIOKO3bI), HAX0XKJIEHUE B MPHUpOJe, MPUMEHEeHUe, ouonorudeckas posib. @orocunre3. OpykToza Kak “3oMep
TJTFOKO3BI.

Kpaxman u nemnoso3a Kak npupoanbie noaumepsl. CTpoeHue Kpaxmaia U HeJUTioa036l. Pu3ndeckue u
XUMHAYECKHE CBOWCTBA Kpaxmaia (THIPOIIN3, KaYeCTBEHHAS PEAKIIUS C HOIOM).

DKCrepuMEHTAIbHBIE METO/bl M3y4YEHHS BEIIeCTB M HMX NPEBpAIICHUI: MpOBeIcHHE, HAONIIOJIEHUE U
OMKCaHWE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUYECTBEHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB
(okucnenne osrtanonma oxcugomM Menu(Il)), MHOTOATOMHBIX CHUPTOB (B3aUMOJEHCTBHE TIIMIIEPUHA C
rugpokcuaom meau(ll)), anpaernnoB (OKUCIeHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapoxcumom
meau(Il), B3aumonelicTBue kpaxmalia ¢ HOJOM), MPOBEIEHUE MPAKTUYECKOH pabOThI: CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTHI.

Pacuérnsbie 3anaun.

Brruuciienus mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJMUECTBA UCXOAHOTO BEUIECTBA
WIN TPOJIYKTa PEaKlMU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOAHBIX BELIECTB MU
MIPOJYKTOB PEAKIUN).

A3oTcozeprKalye OpraHundaecKue CoeTMHEHHS.

AMUHOKHCIIOTHI Kak am(OTepHbIe OpraHnveckne coenuHeHus. Pu3nvecKkne W XMMUYECKHe CBOICTBa
aMMHOKUCIIOT (Ha IpuMepe TIulrHa). buonornyeckoe 3HaueHre aMMHOKUCIIOT. [lenTupl.

benku kak mnpupomHble BBHICOKOMOJIEKYISIpHBIE coequHeHHs. llepBuuHasi, BTOpUYHAs U TpeTUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBOMICTBa OEJKOB: TMIPOJM3, JEHATypalMs, KadyeCTBEHHbIE pEaKlUu Ha
OeNKHU.

OKcIepUMEHTAIbHbIE METO/bl HM3y4eHHs BELIECTB M HX MpEeBpalleHui: HaOII0JeHUE M OIMHUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypallrs OEKOB MPH HATPEBaHUHU, I[BETHBIC PEAKIIUU OEITKOB.

BbicokoMo1eKy IsIpHbIE COeTMHEHUs

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMEp, IOJIMMED, CTPYKTYpHOE
3BEHO, CTENEHb NOJMMEpH3allMU, CpeiHsAs MoJekyiaspHas Macca. OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COETUHEHUN — MOTMMEPHU3aIHsl ¥ OJIUKOHICHCALIHS.

DKcIepruMeHTaTbHBIE METOJBI M3YyYCHHs BEIIECTB M WX MPEBpAICHHiA: O03HAKOMIJICHHE C 00pa3iaMu
MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TTACTMACC, KAyIYKOB.

MeXIpeIMEeTHbIE CBA3H.

Peanuzanus MEXIpeIMETHBIX CBA3EH PU U3yYEeHHH OpraHndeckoi XuMuu B 10 kitacce ocymiecTBisieTcs
gepe3 UCTIONh30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK U MOHATHH, SIBIISIOIIMXCS CHCTEMHBIMH
IUTSL OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHS: SIBICHHE, HAyyHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KJIacCU(UKAIM, TEPUOIUIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOICTIMPOBAHHUE.

®dwusnka: MaTepus, SHEPrHs, Macca, aToM, dJEKTPOH, MOJEKYJa, SHEPreTHUECKUI YPOBEHb, BEIIECTBO,
TeNno, 00BEM, arperaTHOE COCTOSTHUE BENIeCTBA, (PH3NUECKUE BETUINHBI U €IMHHIIBI UX U3MEPCHUSI.

buonorus: knerka, opranusMm, ouocdepa, oOMeH BellecTB B OopraHuszMe, (OTOCHHTE3, OMOJIOTHYECKU
aKTUBHBIE BellecTBa (OeIKH, YIIeBOAbI, JKUPBI, PEPMEHTHI).



I'eorpacdus: MuHepasbl, TOpHbIE IOPOIbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTIINBO, PECYPCHI.
TexHonorus: mnumieBble NPOAYKTHI, OCHOBBI pPALMOHAIBHOTO TMHTAHUSA, MOIOIIKME CpEICTBa,
JIEKApCTBEHHBIE U KOCMETUUYECKHE MPETapaThl, MAaTepUabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJTACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuuyeckne 0CHOBbI XMMHH

XUMHYECKHUH 2JIEMEHT. ATOM. SIIpo aTomMa, U30TOMBI. DJIEKTPOHHAsA 00010UKa. DHEPreTUYECKUE YPOBHH,
NOJYpPOBHHU. ATOMHBIC opOuTanu, s-, P-, O- smemeHTBHl. OCOOCHHOCTH pacHpeieiICHUsl JIIEKTPOHOB IO
OopOUTAIISIM B aTOMaXx 3JIEMEHTOB TMIEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAST KOH(UTYpAIIHs aTOMOB.

[Tepuonuueckuii 3akoH u Ileprnoanyeckas cucrema xumuueckux sneMeHToB [[. . MenneneeBa. CBsizb
nepuoauueckoro 3akoHa u llepuogmueckoit cucrembl xumuueckux a3nemeHtoB JI. WM. MennpeneeBa c
COBPEMEHHOUN Teopuel CTPOCHHs] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIIaM M NeproAaM. 3HAYCHHE TIEPUOINISCKOT0 3aKOHA
B Pa3BUTHU HAYKH.

Crtpoenue BemiecTBa. XHUMHUYECKasi CBs3b. BUAbI XMUMHUYECKOH CBS3U (KOBAJCHTHAs HEMOJSpHas H
MoJIIpHAasi, MOHHAs!, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON XUMUYECKOU CBS3H (OOMEHHBIH
Y JOHOPHO-AaKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTh. DJIEKTPOOTPUIIATENHbHOCTh. CTENEHb OKUCIICHUS.
WNonbl: KaTHOHBI U AaHUOHBI.

BemiectBa MONIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSTHCTBA COCTaBa BEIECTBA. THUIIbI
KPUCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUMA KPUCTALIIMYECKON PEIIETKH.

[Tonsitue o aucnepcHbIx cucteMax. VcTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas J0Jsl BEIIECTBA B
pacTBope.

Knaccudukanus  HeopraHmdyeckux coequHeHuil. HomeHkimatypa  HEOpPraHMYEeCKHMX  BEILECTB.
['eneTnueckas CBSI3b HEOPraHUYECKHUX BEILIECTB, IPUHAIICKANUX K PA3ITUUYHBIM KIJIACCAM.

Xumunyeckass peaxkuus. Kiaccupukanus XMMHUYECKUX pPEAKIMM B HEOPraHMYECKOM M OPraHUYECKOU
XUMHUHU. 3aKOH COXPAHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS W MPEBPAIICHUS] SHEPTHUU MPU XUMUUYECKUX
peakuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3Nu4HbIX (akTopoB. OOpaTHMble peakiuu. XUMHUYECKOEe
paBHOBecue. DAKTOPHI, BIUSIOMIME HA COCTOSTHUE XUMHUYecKoro paBHoBecus. [Ipunumn Jle llarenbe.

Onektponutrueckas nuccormanus. CunbHble u cinabble dnekTposuThl. Cpelna BOJHBIX PacTBOPOB
BEILIECTB: KUCasi, HEUTpaabHas, HIEI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCNEPUMEHTAIBHBIE METOJIbI HW3Y4YeHHUs BEIIECTB MU HMX NPEBPAIICHU: JIEMOHCTpanus TaOIuIl
«Ilepuoguyeckas cucreMa XUMUYECKuX 351eMeHTOB J[. . MeHeneeBa», u3ydeHue Moeaei KpUCTAINYECKUX
peméToK, HaOMI0AeHNE U OMHCAHUE JAEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (pa3iokeHHe MepoKCUa
BOJIOpOAA B MPUCYTCTBUM KaTajau3aTropa, OIPEIECICHUE Cpelbl pacTBOPOB BEIIECTB C  IOMOIIBIO
YHUBEPCAIBHOTO WHIWKATOPA, PEAKIMM HOHHOTO OOMEHa), MPOBEJACHUE MpaKTUYeCKOW paboThl «BnusHue
pa3IUYHBIX (DAKTOPOB HA CKOPOCTH XUMUUYECKON PEAKITAN.

Pacuérneie 3amaumn.

Pacuértel o ypaBHEHUSAM XUMHUYECKUX PEAKIHI, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
WCIIOT30BaHUEM TOHATHS «MACCOBas IOJIS BEIIECTBAY.

Heopranuueckasi xummus

Hemeramnsl. Ilonoxenne HemeraiuioB B Ilepuoanueckoi cucreMe XuMuyeckux snemeHro /I, WM.
MenpeneeBa 1 0COOEHHOCTU CTpOEHHUs aToMOB. DuU3NUecKre CBOMCTBa HEMETANIOB. AJTOTPONHS HEMETAIIOB
(Ha mpuMepe KUCIopoa, cepbl, pocdopa u yriaeposa).

XWMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETAIOB (TalOTEHOB, Cephbl, a30Ta, ¢ocdopa, yriepomaa u
KpEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUN).

[IpuMeHeHne Ba)KHEUIIUX HEMETAJIOB U UX COETUHEHUH.



Mertamel.  [lonoxenne wetamwioB B Ilepuonnueckoit cucreme xumudeckux siaemeHToB [l U.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYEK aTOMOB MeTauioB. OOmme ¢Gu3nvecKkue
cBoiicTBa MeTai1oB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psii HAIPSDKEHUN METAJLIOB.

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX METAIOB (HATpWil, Kalnui, KajablUi, MarHui, aqlOMUHUH, ITUHK,
XpOM, JKeJe30, Me/ib) U UX COeIMHEHUH.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMenenue MeTamioB B ObITY U TEXHHUKE.

DKCIEepUMEHTAIBHBIE METO/IbI U3yUEHHUS BEUIECTB M UX MPEBPALICHUN: U3yYeHHE KOJUIeKIUU «MeTasuibl
U CIUIaBB», OOpa3IOB HEMETA/UIOB, PEIICHHWE OKCICPUMCHTAIBHBIX 3a7ad, HAONIOJACHHE U OINHCaHUE
JI€MOHCTPALIMOHHBIX U TAOOPATOPHBIX ONBITOB (B3aUMOJICHCTBUE THPOKCH/IA AIFOMUHHUS C PACTBOPAMHU KHCIIOT
U 11eJI04Yel, KaueCTBEHHBIC PeaKI[Mi Ha KaTHOHBI METAILJIOB).

Pacuérnsble 3anaun.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJMUYECTBY BELIECTBA, Macce UM 00bEMY
OJTHOTO W3 YYacTBYIOIIUX B PEAKIMU BEILECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOJYKTOB
peaKkLyu, €ClIM OJTHO U3 BEILIECTB UMEET PUMECH.

Xumus 4 KU3Hb

Ponp xumun B 00OecrieYeHHH 3KOJIOTMYECKOH, PHEPTeTHUECKON M MUIIEeBOH 0E30MacHOCTH, pa3BUTHH
MeauiuHbL. [IoHsITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUICHHOTO MOJTYYeHHs BAXKHEHIIINX BEIIECTB.

UYenoBek B MUpE BEHIECTB U MATEPUANIOB: BAKHEWILIME CTPOUTENbHBIE MaTepHalbl, KOHCTPYKIIMOHHbIE
MaTepHalibl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHaibl IJI SJECKTPOHUKH, HAHOMATEpHUaJbl, OPraHUYECKUE H
MUHEpaJIbHbIC YA0OPEHUSI.

XuUMHSLT W 3I0pOBbE YEJIOBEKA: IMpaBUja HCIOJIb30BAHUS JIEKAPCTBEHHBIX IpPENapaToB, IIpaBUiIa
0€301acHOT0 UCIIOIB30BAHMS MPENapaToB OBITOBOM XMMHHU B MTOBCEIHEBHOMN KU3HHU.

MexnpeaMeTHbIe CBSI3U.

Peanuzanus MexnpeaIMeTHBIX CBs3eM Mpu HM3ydeHHM oOIIed M HeopraHumdyeckoi xumuu B 11 kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KakK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATUH, TaK W TOHSTHH,
SIBJISIFOLUXCSI CACTEMHBIMU JIJ1s1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTecCTBeHHO-HAYYHBIC TIOHATHS: HAayYHBIM (aKT, TUIOTE3a, 3aKOH, TCOPHS, aHAIU3, CHHTE3,
KJ1accuukanmsi, NepuoAMIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE, SIBJICHUE.

®duznka: MaTepusi, SHEPIUsi, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PAIUOAKTUBHOCTb,
MOJIeKYJa, YHEPTreTHUECKU YPOBEHbB, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHHE BEIECTBa, (pu3ndeckue
BEJIMYUHBI M €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: kneTka, opraHusm, ’KOocHcTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHTHI, BUTAMHHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMIAeMbIE, TOTIINBO, PECYPCHI.

TexHonorus: XuMU4eCKasi MPOMBIIIJIEHHOCTb, METAJLTYPTHUsl, POU3BOJACTBO CTPOUTEIBHBIX MATEPHAIIOB,
CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHINEBAsi MPOMBINIJIEHHOCTh, (hapMaleBTHUECKasi MPOMBIIIIIEHHOCTD,
MPOU3BOJCTBO KOCMETMYECKUX IPENaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpPHANIOB, 3JEKTPOHHAs
MPOMBILIIIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 XMMHU HA BA30BOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHUS OOYYAOIIMMHUCS MPOTPAMM CPETHETO
obmiero odpa3oBanHusi (JIMYHOCTHBIM, METAIIPEAMETHBIM M MpeAMETHBIM). HayuyHO-MeToAMYeCKOW OCHOBOM ISt
pa3paboTKU IJIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHHUS IPOrpaMM CpEIHEro oOmero oOpa3oBaHHS SBISAETCS
CUCTEMHO-/I€ATEIbHOCTHBIN MOJIXO/I.

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JIMYHOCTHBIX pE€3YyJIbTaTOB
OCBOCHMA TIpeaMeTa «XHMHS» Ha YpOBHE cpeaHero oOmero oOpa3oBaHMs BBIIEIECHBI CIEAYIOLIHNE
COCTaBJISIIOLIHE:

OCO3HaHHE 00YYaIOIIMMUCA POCCUMCKON Ipa)KAAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATEJIbHOCTU U CaMOOIIPEEIICHUIO;

HaJTMYMe MOTHUBAIUU K 00YYCHUIO;

[EJICHATPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JTMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH U
HUCTOPUYCCKHUX TPAIUIUi 0a30BOM HAYKU XUMHUH,

TOTOBHOCTh M CIHOCOOHOCTH OOYy4arolIuXcsi PYKOBOACTBOBATHCS B CBOCH JESATENHHOCTH II€HHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMU IIEIOCTHOW CUCTEME XUMHUUECKOr0o 00pa3oBaHMus;

HaJMuue IPABOCO3HAHUS DKOJOTUYECKOM KyJIbTYphl U CHOCOOHOCTM CTaBUTh ILI€JIM U CTPOMUTH
KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOGHUS MpeAMeTa «XHUMHUS» JTOCTUTalOTCS B EOUHCTBE Y4eOHOW W
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU M HJ€aJIaMU POCCUICKOTO Ipa’kJaHCKOro OOIECTBa, MPUHATHIMU B OOIIECTBE
HOpPMaMu M TpaBWIaMHM [OBEAEHHUS, CIHOCOOCTBYIOUIMMH IIPOLIECCAaM CaMOIIO3HAHUS, CAMOpPA3BUTUS MU
HPABCTBEHHOI'O CTAHOBIICHUS JIMYHOCTU OOYUYaIOIINXCSI.

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS IMpeaMera «XHUMHS» OTpaxaroT Cc(HOPMUPOBAHHOCTH OIBITA
[IO3HABATEIIbHON M MPAKTUYECKOM JEATENbHOCTH OO0y4aroUmMxXcs IO pealu3aliy NPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHHUs OOYYAIONIMMHCS CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HHUs K 3aKOHY H
MIPaBOTIOPAJIKY;

MIPEACTABICHUS O COIMATIBbHBIX HOPMaX U MpaBUIaX MEKINYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOW AESITENFHOCTH MPHU CO3JAaHHHM YYE€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MMO3HABATENBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH MOHUMATh U MMPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apTyMEHThI JPYTUX MPU aHATH3E
Pa3IMYHbIX BUJOB Y4€OHOU 1E€ATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOUIEHUSI K UCTOPUYECKOMY U HAYYHOMY HacCJIeIUI0 OT€YECTBEHHON XUMUU;

yBaXKeHHsI K MPOIlecCy TBOpUYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUSI XUMHUH, OCO3HAHUS
TOTO, YTO JOCTIIKCHHS HAYKH €CTh Pe3yJbTaT JUIMTEIbHBIX HAOII0ICHUHA, KPOTOTIMUBBIX IKCIIEPUMEHTATHHBIX
MMOMCKOB, MOCTOSIHHOTO TPy/Aa YYEHBIX U MIPAKTUKOB;

WHTEpeca ¥ IMO03HABATENbHBIX MOTHBOB B TIONYyYEHHUH M TOCIEAYIOIIEM aHanmu3e HHpopmamuu o
MePEIOBBIX JOCTHIKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYallUH, CBSI3aHHBIC C XUMHUYECKUMHU SIBICHUSIMH, U IPUHUMATh OCO3HAHHBIE
perieHus, OpUEHTUPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE IMOBEJEHWE U TMOCTYNKHA CBOWX TOBAPHINEH C MO3UIIMN HPABCTBEHHBIX H
MPaBOBbIX HOPM M OCO3HAHME MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupOBaAHMSA KYJIbTYPHI 310POBb:



MMOHUMAaHUS IIEHHOCTEH 370pOBOTO MU 0O€30MacHOro oOpas3a XKWU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COONIOICHHUST TIPaBHJ O€30MacHOr0 OOpaIIeHUs C BEIIeCTBAMU B OBITY, MOBCEIHEBHOW >KU3HH U B
TPYIOBOH ACATEIBHOCTH;

MOHUMAaHMUS LEHHOCTH NPAaBWJI HMHAWBHUIYAJBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TIOBEICHUS B
CUTYaIUsIX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS TOCJEJICTBUNA W HEMPUATHS BPEIHBIX NPUBBIYCK (YMOTPEOJICHUS alKOTONsl, HAPKOTHUKOB,
KYpEHHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-UCCIIEIOBATEIbCKON JESTEIBHOCTH, OOIIECTBEHHO
TOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JIESITEIbHOCTH;

YCTAaHOBKM HA AKTUBHOE YYacTHE B PEHICHUU MPAKTUYECKUX 3a7ad COLMAIIbHOW HANpaBJICHHOCTU (B
pamMKax CBOEro KJacca, IIKOJbI);

MHTEpeca K MPAaKTUYECKOMY H3yueHHI0 mpodeccuil pa3audHOro pojaa, B TOM 4YHCIE Ha OCHOBE
MPUMEHECHHUS MTPEIMETHBIX 3HAHUH 10 XHMHH;

YBaXEHUS K TPYLY, JIIOJSIM Tpya U pe3yibTaTtaM TPYJI0BOM NeITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBUIYaTbHOU TpaeKTOpuH 00Opa3oBaHUs, Oyaymied mpodeccuu
U peann3aluu COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YU4ETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH,
MHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0JI0OrMYeCKOro BOCIIMTAHUSA:

9KOJIOTUYECKH I1E€JIECO00PA3HOTO OTHOIICHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHMS >KU3HU HaA
3emure;

MMOHUMAaHHUS TJI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOsieM, BIUSHHUS SKOHOMHUYECKHUX MPOIECCOB Ha
COCTOSIHUE MPHUPOJTHON U COLMATIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOJUMOCTH HCIIOJB30BAHUS JIOCTHKEHUW XUMHUU [JJI1  PEHICHUS  BOIIPOCOB
paIMOHATIBLHOTO MIPUPOAONOIB30BAHUS;

AKTUBHOTO HEMPUSATUS JIEHCTBUM, NPUHOCAIIUX BpeA OKPYXKAloIIel MPHUPOAHON cpene, yMEHHUs
MIPOTHO3UPOBATh  HEOJATOMPHUAITHBIE OSKOJOTUYECKHE TIOCICACTBUS  MPEANPUHUMACMBIX JCUCTBUH U
MpeA0TBpAIaTh UX;

HaJu4Musl Pa3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJOTHYECKONW KYJIbTYpbI, OIbITA JEATEIbHOCTH
HKOJIOTMYECKON HampaBIEeHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS UMHU B MO3HABATENbHOW, KOMMYHHUKATUBHOU U
COIIMAIBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITH UACOIOTUH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKU H
OOIIECTBEHHO! MPAKTUKH;

MOHUMAHUS CHENU(UKU XUMHUU KaK HAyKd, OCO3HaHUS €€ poiid B (POPMUPOBAHUU pallMOHATHHOTO
Hay4YHOT'O MBIIUICHUS, CO3JJaHUU [EJIOCTHOTO MPEACTABICHHUS 00 OKPYXKAIOIIIEM MUPE KaK O €IUHCTBE MPUPO/IbI
U YeJoBeKa, B TO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEelIeHUH MpOoOJeM COXPaHEHUs MPUPOTHOTO
paBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JIJIi COBPEMEHHOMN ITUBWIM3AIMH: B €€ TYMaHUCTUYECKOU
HaIpaBJIEHHOCTH U BaXHOW POJIM B CO3/IaHWU HOBOW 0a3bl MaTepHATBHOM KYIbTYPhI, PEIICHUH TJIOOATBHBIX
mpo0JieM YCTOWYMBOTO Pa3BUTHSL UYEIOBEUYECTBA — CBHIPHEBOM, DHEPreTUYECKOM, MUIIEBOM U AKOJIOTHYECKOM
0€30MacHOCTH, B PAa3BUTUM MEIUILMHBI, OOECIEUEHUH YCJIOBHHM YCIEUIHOTO TpyAa M OSKOJOTHYECKH
KOMQOPTHOH XKM3HU KKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHON T'PAMOTHOCTH: TIOHMMAHHUS CYIIHOCTH METOJIOB TIO3HAHHUS, WCIOJIb3yEeMBIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIb30BATh MOTyYaeMble 3HAHUS IS aHAIM3a U OOBSICHEHUS SIBICHUI
OKpPYKaOIIIEer0 MHUpa U MPOUCXOISAIIMX B HEM HM3MEHEHHMU, YMEHHUS JeJaTh OOOCHOBAaHHBIC 3aKITIOYCHUS Ha
OCHOBE HaYYHBIX (DAKTOB M MMEIONIUXCS JAHHBIX C IIEJIBIO TTOJIYICHHS TOCTOBEPHBIX BBHIBOIOB;

CITOCOOHOCTH CaMOCTOSITENIbHO MCIOJIB30BaTh XUMHYECKUE 3HAHUS IS PEIICHHs TTPOOJIEM B peaTbHBIX
KU3HEHHBIX CUTYaIIHIX;

MHTEpeca K MO3HAHUIO U HCCIIEJOBATENbCKOM AESITEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHMIO, K aKTUBHOMY
MIOJTYYCHUIO HOBBIX 3HAHUH 110 XMUMHHU B COOTBETCTBHH C )KU3HEHHBIMH IMOTPEOHOCTSIMHU;
MHTepeca K 0COOEHHOCTSIM Tpy/a B Pa3InYHbIX cepax MpohecCHOHATEHON 1eATEIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHble pe3ynbTaThl OCBOCHUS Y4eOHOro mpeaMera «XUMHUS» Ha YPOBHE CPEIHEro oOIIero
o0pa3oBaHMs BKIIOYAIOT:

3HAYUMBIC JUIsI POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIUXCSI MEKTUCITUTUIMHAPHBIE (MEKITPEIMETHBIC)
OOIICHAYYHBIE TIOHSTHS, OTPAXAIONIME IIEIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHenu(UKy METOJI0B
MO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTUs, SBJICHUE, IIPOIIeCC, CUCTEMA,
Hay4yHbIi (akT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIeOBaHUEe, HaOII0/ICHNUE,
HU3MEpEeHNE, SKCIIEPUMEHT U JAPYTHUE);

yYHHUBEpCalIbHBbIE  Yy4eOHbIC JAeiicTBHs  (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PpETYJISTHBHBIC),
oOecneunBaromue  (GopmupoBaHue  (QYHKIMOHAIBHOW TPaMOTHOCTH M COUUAIBHONM  KOMIIETEHILIUU
oOydJaronmxcs;

CIIOCOOHOCTh OOYYArOIIMXCSl HCIOIh30BaTh OCBOCHHBIC MEXIUCIUITMHAPHBIE, MHUPOBO33PEHUYCCKHEC
3HAHUS U YHUBEPCAIbHBIC YICOHBIC ISHCTBUS B TIO3HABATEILHON U COIIMAIILHOM MTPAKTHKE.

MeTtanpeaMeTHbIe Pe3yJbTaThl OTPAKAIOT OBJIIAJICHHE YHUBEPCAIBLHBIMH YICOHBIMU MMO3HABATEIILHBIMH,
KOMMYHHKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSIMHU.

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE AeiiCTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaIHM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTIpEeENATh IIeNM JAEATEIbHOCTH, 3a/aBas MapaMmeTpbl U KPUTEPUH HUX JIOCTHXKEHHUS, COOTHOCHTH
PE3yNbTaThl JEATENBHOCTH C TOCTABIICHHBIMU EJISIMH;

WCIIOJIb30BaTh TIPU OCBOCHUM 3HAHWW TPUEMBI JIOTHUYECKOTO MBIIUICHUS — BBIICIATH XapaKTepHBIC
MPU3HAKA TIOHATHH W YCTAaHABJIMBATh WX B3aMMOCBS3b, HCIIOJB30BATh COOTBETCTBYIONIUE IOHSATHUS IS
O00BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU VI KIIacCU(UKAIIMY BEIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MTPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKTy U3yJaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE paCCYyXICHUs (MHIYKTUBHBIC, JCAyKTHBHBIC, 110 AaHAJIOTHUH), BBISBISTH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMATPUBAEMBIX SBICHUSX, (OPMYITHPOBATH BBIBOJIBI U 3aKITIOUEHUS;

MPUMEHITh B TpoIlecce MO3HAHUS, HCIOIb3yeMble B XHMHH CHMBOJHYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBhIBATh MOJICIBHBIC MPECTABICHUS — XUMUYECKUHN 3HAK (CUMBOI) dJIeMEHTa, XUMHU4Yeckas (hopmyra,
YpaBHCHHE XWMHUYECCKOW pEaKIMH — TIPU PEIICHWH YYeOHBIX ITO3HABATEIBHBIX W MPAKTHYCCKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJENbHBIC MPEJCTABICHUS ISl BBISIBICHUS XapaKTePHBIX MPU3HAKOB H3Y4aeMbIX
BEIIECTB U XUMUYECKHUX PEaKIIHA.

2) 0a30BbIe HCCJIeN0BaTENbCKUE e CTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUUECKUX PEAKIINN;

dbopMynupoBaTh IENM W 3aJa4dl HCCIEIOBaHUS, HCIOJB30BaTh IOCTAaBJICHHBIE M CaMOCTOSTENHHO
chopMyITHPOBAHHBIE BOMPOCH! B KAUECTBE HHCTPYMEHTA MMO3HAHUS U OCHOBBI I (POPMHUPOBAHUS THITIOTE3HI IO
MIPOBEPKE MPABMIILHOCTH BBHICKA3BIBAEMBIX CYXKICHHIA,

BJIQJICTh HABBIKAMH CaMOCTOSITEIILHOTO TUTAHWPOBAHUS W TPOBEJCHUS YUCHHUYECKHX DKCIECPUMEHTOB,
COBEpIICHCTBOBATh YMEHUS HAOIOIaTh 32 XOJJOM MpoIlecca, CaMOCTOSATEIHHO MPOTHO3UPOBAThH €T0 Pe3yNbTar,
dbopMynupoBaTh O0OOIIEHHS M BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pPE3yAbTAaTOB HCCIEAOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O TIPOJIETAaHHON paboTe;

MPUOOPETaTh OIBIT YYCHWUYCCKOW HCCIICIOBATEIbCKOH W MPOCKTHOW JCSITEILHOCTH, TIPOSBISTH
CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOSITEIFHOMY IIOMCKY METOJOB pEHICHHs] NPAKTHUYECKUX 3ajad,
MPUMEHEHUIO Pa3TUYHBIX METOJIOB TIO3HAHMUS.

3) padora ¢ ungopmanmei:



OPHEHTUPOBATbCSI B  PA3IMYHBIX MCTOYHMKAX HMH(pOpManuu (HaydHO-TIONMYJIsIpHAas JUTeparypa
XMMHUYECKOIO COJEp)KaHUs, CIpaBOYHbIE MOcoOMs, pecypchl MHTepHera), aHaIM3UpoOBaTh HHPOPMALHUIO
Pa3NUYHBIX BUIOB U (POPM MPECTABICHUS, KPUTUUECKU OLIEHUBATH €€ JOCTOBEPHOCTh U HEMTPOTHBOPEUYMBOCTH;

(GbopMyIHMpOBaTh 3ampochl M MPHUMEHATh PA3JIMYHbIE METOJIbl IpU TMOHMCKe U 0TOOpe HHpopMaluy,
HE00XOAUMOM /7151 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

IpUOOpETaTh ONBIT MCIOJB30BaHUS HH(POPMALUOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTMH M pa3iIM4YHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (opMy mpencTtaBieHus uHpopMmanyu (cxemsl, rpaduky,
JMarpaMMbl, TaOJIUIbl, PUCYHKHU U JIpyTHe);

UCIOJb30BaTh HAYUHBIH S3bIK B KauecTBEe CpeACTBa IpU paboTe ¢ XHUMHUYECKOH HHpopMmanuei:
PUMEHATh MEXIPEIMETHbIE ((PU3NYECKHe U MaTeMaTUYeCKUe) 3HAKH U CHMBOJIBI, (hOpMyIibl, a0OpeBUaTyphI,
HOMEHKJIATYpY;

UCIOJIb30BaTh U IIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJIATHOCTH.

OnJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY)K/1aeMOH TEMBbI B XOJ/€ AMAJOora W/MiM JUCKYCCHH, BHICKA3bIBATDH
uzaeu, GopMyJIMpoBaTh CBOM MPEITI0KEHUSI OTHOCUTEIILHO BHIMIOJIHEHUS MPEIOKEHHON 3a/1auu;

BBICTYIIATh C MPE3CHTAIMEN Pe3yabTaTOB MO3HABATEIBHON EATEIIEHOCTH, TIOJYYEHHBIX CAMOCTOSTEIFHO
WIA COBMECTHO CO CBEPCTHHUKAMHU IIPU BBIMOJIHEHUM XUMHUYECKOTO SKCIEPHUMEHTa, MPAKTUYECKOH paboThl 0
HCCJIEIOBAaHHUIO CBOMCTB M3Yy4aeMbIX BELIECTB, pealu3aluy y4yeOHOro mpoekta U (opMyaupoBaTh BBIBOJbI IO
pe3yabpTaTaM IMPOBEAEHHBIX HCCIENIOBAHUN MYTEM COTJIACOBAHHWS TO3MLMN B Xoe oOCyxaeHuss u oOMeHa
MHEHHSIMHU.

OsiiajieHNe YHHBEPCAJIbHBIMH PeryissTHBHbBIMH el CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYLIECTBIISATH CBOIO ITO3HABATENBHYIO JAEATEIBHOCTb, ONpenenss eé
e W 3aJaud, KOHTPOJIMPOBATh M 1O Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH NpEIIaraeMblii alrOpUTM
JCHCTBYI MPU BBIMIOJTHCHUN YIEeOHBIX M HCCIICIOBATEIIbCKIX 33]1a4, BEIOMpaTh Harboee 3 PeKTUBHBIN cITOCO0
UX PELICHUs ¢ YUETOM MOJyYSHHs HOBBIX 3HaHUI O BELIECTBAX U XMMHUYECKHX PEaKLUsX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

MHNPEAMETHBIE PE3YJBbTATHBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHs OTPaKaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI O XMMHYECKOM COCTaBJISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa, POJU XMUMHUH B TIO3HAHUU SBIICHUN TPUPOJIBI, B (POPMUPOBAHUU MBINUICHUS] U KYIbTYpPhl TUYHOCTH, €€
(GYHKIIMOHATBPHOW TPaMOTHOCTH, HEOOXOIMMOM I pelleHHs] MPaKTHYEeCKHX 3aJad W OKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPELIE;

BJIAJICHUE CHUCTEMOM XMMHMYECKHMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAralolue MOHATHS
(XMMUYecKkuil ~ DIEeMEeHT,  aToM,  DJIGKTpOHHAas  000J0YKa  aToMa,  MOJEKyla,  BaJeHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, XUMUYECKas CBsI3b, CTPYKTYpHast (hopmyna (pa3BEpHYTast U COKpANIEHHAS), MOJb,
MOJIIpHasi Macca, MOJSPHBIA O00BEM, YIIepoAHBIA CKeneT, (YHKIMOHANbHAS TPYIa, paguKkai, HU30MepHs,
M30MEpbI, TOMOJIOTHYECKUN pAJl, TOMOJIOTH, YIIEBOAOPOJBI, KHCIOPOJA M a30TCOJEpKallhe COCIUHEHHS,
MOHOMED, TOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIC COCJIMHEHHS); TCOPUU U 3aKOHBI (TEOpHs
CTpPOEHHUsI OpraHMYecKux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE NOHUMAHUS IMPUYUHHOCTU U
CHUCTEMHOCTH XWUMHUYECKHX SBJICHUH, (PAKTONOTHYECKHUE CBEJACHHS O CBOWCTBAX, COCTAaBE, IMOJYYCHUU H
0€301acHOM HCTOJIb30BAaHUM BAXHEHIIIMX OPTraHUYECKHX BEIIECTB B OBITY M MPAKTUYECKOW JEATEIHHOCTH
YEJI0BEKA;

chOPMUPOBAHHOCTh YMEHUW BBIBISITH XapaKTepHbIE TMPU3HAKU TMOHITHHA, YCTaHABIUBAaTh WX
B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUSA MPHU OMHCAHWU COCTaBa, CTPOCHHUSA W MpPEeBpaIlCHUN
OpraHNYE€CKUX COCTUHECHUI;



Cc(OPMHUPOBAHHOCTb YMEHUI UCIOIB30BATh XMMUYECKYI0 CUMBOJIMKY JJIs1 COCTABICHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM, COKpamEHHOH) (OpPMyNl OpPraHMYECKHUX BEIIECTB M YPABHEHUH XUMHMUYECKUX
peaxkuuii, U3roTaBIMBaTh MOJEIN MOJIEKYJ] OPraHMYEeCKHX BEIIECTB JJIs WUIIOCTPALMU HUX XUMHYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(OPMHPOBAHHOCTh YMEHHMH yCTaHABJIMBATh MPHHAJICKHOCTh U3YYCHHBIX OPraHUYECKUX BELIECTB I10
UX COCTaBy U CTPOCHMIO K OHNPEAENEHHOMY KIJIAcCy/TpyIIle COEIUHEHUH (YIJIEBOAOPObI, KHUCIOpPOJ H
a30TCOJEpXkKAIUE COEAUHEHMs, BBICOKOMOJIEKYJIIPHBIE  COEJUHEHMs), JaBaTb MM  Ha3BaHUA IO
cucremarnyeckol HomeHnkinarype (IUPAC), a Takxe NpuUBOAMTH TPUBUAIbHBIE Ha3BaHUS OTJENIbHbBIX
OpPraHUYECKUX BELIECTB (ITWJICH, NMPONWIEH, aleTHJICH, STUICHIJIMKOIb, MIULEPHUH, (eHoln, GopMalibaeru,
aleTaNbJECTU], MypaBbUHas KACJIOTA, YKCYCHasl KMCIIOTa, OJICMHOBAsI KACJIOTa, CTEAPUHOBAsI KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmall, HeUTI0I03a, TIUIKH);

c(OPMHPOBAHHOCTH YMEHUS OIPEICNIATh BUABI XUMHUYECKOW CBS3M B OPraHUYECKHX COCAMHEHUSIX
(omMHApHBIE U KPAaTHBIC);

C(OPMHUPOBAHHOCTb YMEHMsI IPUMEHSTH IOJOXKEHUS TEOPUU CTPOCHMS OpPraHMYecKuX BemecTB A. M.
BytnepoBa 11 00bACHEHHS] 3aBUCUMOCTH CBOWMCTB BELIECTB OT MX COCTaBa U CTPOCHHS, 3aKOH COXPAaHCHHS
MAacchl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3NIECKHUE M XMMHUYECKHE CBOMCTBA
TUIMYHBIX MpPEACTAaBUTENCH pa3IMyHBbIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TUJIEH, IPOIMMJIIEH,
aletuwieH, Oyranuen-1,3, metunOyraauen-1,3, 6eH30, METaHOI, 3TaHOJ, STHJIEHIIMKOJb, TIIMLEPUH, (HEeHO,
aleTanbpJeru], MypaBblHasi U YKCYCHasl KHCIJIOTBI, TJIIOKO3a, Kpaxmall, LIeJUI0JI03a, aMUHOYKCYCHAsl KUCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHUECKUX PEAKIIHM C
HCIOJIb30BAHUEM CTPYKTYPHBIX (HhOpMYII;

Cc(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIEBOAOPOAHOIO ChIPbsl (HE(DTh, MPUPOIHBIN
ras, yroib), ClocoObl X MEPEepadOTKU U MPAKTHUECKOE IPUMEHEHNE TIPOTYKTOB MIEPePaOOTKH;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYMCICHUS MO XUMHUYECKHUM YPaBHEHUSM (Macchl, 00bEMa,
KOJINYECTBA UCXOHOI0 BEIIECTBA WM MPOAYKTa PEAKLMHU 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJTHOTO
U3 UCXOJIHBIX BELECTB MJIM IPOJYKTOB PEAKLIUN);

c(OPMHPOBAHHOCTh YMEHHUH BJIAJETh CUCTEMOH 3HAHHMH 00 OCHOBHBIX METOJAX HAyYHOTO IO3HAHWSA,
UCIOJIb3YEMBIX B XHUMHUHU IMpPU HM3YUYEHUU BEIIECTB M XUMHYECKUX SBJICHHUH (HaOmoJeHue, H3MepeHHe,
HKCHEPUMEHT, MOJCIMPOBAHME), HCIIOIb30BaTh CUCTEMHbIE XUMHUECKHE 3HAHMS JUIs NMPHHATUS PEUIeHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COONIIOAAThH MPaBUJIa MOJB30BAHUS XUMUUYECKON TIOCYI0M U JIaOOpaTOPHBIM
o0opy/noBaHUEM, a TakXKe IMpaBuUia OOpalleHHs C BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMHU IO
BBINOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHMH IUIAHMPOBATH M BBINOJHATH XMMUYECKHUH SKCIEPUMEHT (TpeBpallieHus
OpPraHMYECKUX BEIIECTB IMPU HArpPEBAHUHU, IMOJTY4YEHHE JTUJIEHA U HU3YUYEHUE €ro CBOICTB, KauyeCTBEHHbIE
peakiuu OpraHUYECKUX BEIECTB, JEHATypalus OEIKOB IpH HAarpeBaHWU, I[BETHbIE PEAKIMH OEIKOB) B
COOTBETCTBUM C IpaBWJIaMHM TEXHUKH O€30MaCHOCTH INpH OOpaIleHUH C BELIECTBAMH U JIAOOPATOPHBIM
000pyZ0BaHUEM, NPEACTABIATh pPe3yibTaThl XMMHUYECKOIO OSKCIepHUMEHTa B (opMe 3amucu ypaBHEHHH
COOTBETCTBYIOIIUX peakuuil U GOopMyIUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XUMUYECKYI0O MH(POPMAIUIO, MOJIyYaeMyI0 U3
pa3HBIX HCTOYHHUKOB (cpesicTBa MaccoBoil nHdopMmaru, THTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUN COOIONATh MPaBUiIa SKOJIOTMYECKH 11eJIeCO00Pa3HOr0 MOBECHUS B OBITY U
TPYIOBOW JESATENIbHOCTH B ILEJISIX COXPAaHEHHMsSI CBOErO 3/I0pOBbS M OKpY’Kalolllell NpUpPOIHON cpensbl,
OCO3HAaBaTh OMACHOCTh BO3JIEHCTBUS Ha >KUBbIE OPraHU3MbI ONPEEIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs
cmbicn nokaszarenst [1/IK, moscHATh Ha mpumepax crnocoObl YMEHBUICHHS U MPEAOTBPAIICHUS X BPEIHOTO
BO3/JICHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui 00y4YaroIMXCsl ¢ OTPAaHHMYEHHBIMM BO3MOXKHOCTSIMU 370POBbSI: YMEHHE IMPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

JUIL CIIENBIX U CIAOOBUASIIMX OOYyYaroIMXCsS: YMEHHE MHCIONb30BaTh PEIbePHO-TOYEUHYIO CUCTEMY
obo3nauenuii JI. bpaiiis 1uid 3anmucu XUMUYECKUX (GOpPMYIL.



11 KJTACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN: O XHMHUYECKOM COCTABIISIIOIICH €CTeCTBEHHO-HAy4YHOH KapTHHBI
MHUpa, POJIU XUMHUH B MIO3HAHUU SBJIEHUN MPUPOJIbI, B (POPMUPOBAHUU MBIIUICHUS] U KYJIbTYPhl JIUYHOCTH, €€
(YHKIMOHATBPHOH TPAaMOTHOCTH, HEOOXOAMMOM JJisi pEeUIeHHs TMPaKTHYECKHX 3aJad U OKOJIOTUYECKU
000CHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPEAE;

BJIAJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHMM, KOTOpas BKJIKOYAECT: OCHOBOIIOJAralIINe MOHITHS
(XMMHUYECKUIl 3JIEMEHT, aTOM, W30TOIl, S-, P-, d- 3JEKTPOHHBIC OpPOMTAIM ATOMOB, MOH, MOJICKYJa, MOJIb,
MOJISIPHBI  00BEM, BaJCHTHOCTH, D3JEKTPOOTPULATEIBLHOCTh, CTEMEHb OKHUCICHHS, XHMUYECKas CBA3b
(xoBaJIeHTHAsi, HMOHHAs, METAJUIMYECKas, BOJOPOJAHAs), KPHUCTAJUIMYECKAs PELIETKA, THUIBI XUMUYECKUX
peakuuii, pacTBOp, DSJIEKTPOIUTHL, HEINEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT JMCCOLMALMS, OKHUCIMUTEID,
BOCCTAaHOBUTENb, CKOPOCTb XMUMHUYECKON peakluu, XUMHUYECKOE PABHOBECHE); TEOPHUU M 3aKOHBI (TEOpHs
3JIEKTPOJUTUYECKON auccouuanuu, nepuoguyeckui 3akoH J[. M. MeHneneeBa, 3aKOH COXpPaHEHHS MAcCChl
BELIECTB, 3aKOH COXPAaHEHUS M IPEBPAIICHUS JHEPIMM IPU XHMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIINE B OCHOBE MOHMUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SBIICHUH, (DAKTOJIOTMUYECKHE CBEJEHUS O CBOMCTBAX, COCTaBe, MOJIYyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BAKHEHUIIIUX HEOPTaHUYECKUX BELIECTB B OBITY U MPAKTUYECKOUN IESATENbHOCTU
YeJI0BEKa;

cOPMUPOBAHHOCTh YMEHUH BBISBISITH XapaKTepHbIC MPU3HAKH IOHATHHA, YCTAaHABIUBATh WX
B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIME IOHATHUS IPU OINKWCAHUM HEOPTraHWYECKUX BEIIECTB U HUX
MpEBpaICHU;

c(OPMHPOBAHHOCTH YMEHUI HCIIOIB30BATh XMMUYECKYIO0 CHMBOJIMKY JIJISl COCTaBICHHSI (POPMYIT BEIIECTB
U ypaBHEHUH XMMMYECKUX peakuui, cucremarnyeckyro HoMeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHMS
OTJIENbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIi ras, yriIeKUCIbIi ra3, aMMHaK, raiméHas U3BeCThb, HerameéHas
U3BECTb, MUTHEBAS COJA, IUPUT U JPYyTHUeE);

c(OPMHPOBAHHOCTh YMEHHI OIPEIENIATh BAJICHTHOCTD M CTETIEHb OKUCIICHUSI XUMHYECKHX JIEMEHTOB B
COEIMHEHUSX pa3IU4YHOIO COCTaBa, BHJ XUMUYECKOW CBS3U (KOBaJEHTHAs, MOHHAs, MeTaJUIMYecKas,
BOJOPOAHAs) B COEIUHEHMSX, THUI KPHUCTAUIMYECKOM pEIIETKH KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYJIIpHAsi, WOHHAs, METAJUIMYECKas), XapaKTep Cpeabl B BOJHBIX pacTBOpax HEOPraHUYECKHX
COCITUHCHHIL,

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIIMBATH MPUHAAJICKHOCTh HEOPraHUUECKHUX BEILIECTB MO UX COCTaBy
K ONpeNeN€HHOMY KJacCy/Tpynmne COeAMHEHUU (TPOCThie BEIIeCTBA — METaUIbl M HEMETaJUIbl, OKCHJBI,
OCHOBAHUS$, KUCJIOTHI, aM(pOTEepHBIE THIPOKCHIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUN pacKpbIBaTh CMbICHT TNepuogudeckoro 3akoHa JI. V. MenneneeBa u
J€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLTYI0, 00BSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEepPH30BaTh dJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHUX IJIEMEHTOB
1-4 nepuonos I[lepuoamueckoit cuctempl xumuueckux snemMeHToB Jl. 1. MenaeneeBa, UCIIONb3Ys MOHATHS «S-,
p-, d-3JEKTPOHHBIE OPOUTANNY, «IHEPTETUICCKUE YPOBHMNY», OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB M MX COCIMHEHHMM 1O TeprojaM u rpynmnam [leproandeckoil cucTeMbl XUMHUYIECKUX
anemenToB . 1. Menaeneera;

chOpMUPOBAHHOCTh ~YMEHHI  XapakTepu3oBaTh (OMUCHIBATH) OOMIME XUMHYECKHE CBOICTBa
HEOPraHMYECKHUX BEIECTB Pa3IUYHbIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOW CBSA3H MEXKIY
HEOpPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKUX PEAKIIMIA;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIIMPOBATh XUMHUYECKHE PEaKIHMHU IO Pa3IMYHBIM IMPU3HAKAM
(4uCIly M COCTaBY pearupyrolux BELIECTB, TEMIOBOMY 3(D(EKTy peakluu, H3MEHEHUIO CTENCHEH OKUCIICHHS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTanu3aTopa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBISATh YpaBHEHHS] pEaKUUi pa3IUYHbIX THUIOB, TOJHBIE U
COKpaIléHHbIE YPAaBHEHUS PeaKIMii HOHHOTO OOMEHA, YYUTHIBAs YCIOBHUS, MPU KOTOPBIX 3TU PEAKIUU UIYT 0
KOHIIQ;



C()OPMHUPOBAHHOCTb YMEHUI NMPOBOAUTH PEAKIIUHU, OATBEPHKAAIOLINE KaUeCTBEHHBIM COCTAB Pa3IMYHbIX
HEOPraHWYECKUX BEIECTB, PACIO3HABATh OIBITHBIM IIYTEM HMOHBI, IIPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pPACKPBIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIMNA
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCca ATUX peaKIHii;

C(OPMHPOBAHHOCTb YMEHUI OOBACHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKLMU OT PA3IUYHBIX
(bakTOpOB; XapakTep CMEIIEHUS XUMHYECKOI'O PAaBHOBECHS B 33aBHCUMOCTH OT BHEIIHETO BO3JCHCTBHS
(npunuun Jle [larense);

C()OPMHPOBAHHOCTh YMEHHMHM XapakTepu3oBaThb XHMHUYECKHE MPOLECCHl, JIeXKallde B OCHOBE
IIPOMBIIIJICHHOT'O IOJYYEeHUsl CEPHOI KUCIIOTHI, aMMHaKa, a Takke C(pOPMHUPOBAHHOCTb MpPEACTAaBICHUN 00
O0IIMX HAayYHBIX MPUHIUIAX M SKOJIOTHYECKUX MPOOIeMax XMMUYECKOTO IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUH NPOBOJHUTH BBIUYMCIEHUS C HCIIOJIB30BAaHHEM IOHATUS «MAaccoBas OIS
BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOUIEHUH ra3oB NPH XMMHUYECKHX PEaKIMSIX, MAacChl BEIECTBA WU
00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YYaCTBYIOIIUX B pEaKIUU
BEIIECTB, TEIJIOBOTO 3(PQeKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MPEBPALICHUS U
COXpaHEHUs SHEPIUY;

c(OPMHPOBAHHOCTh YMEHHI COOJIIOAATH MPaBHJIA MOJIB30BAaHUS XUMUYECKOW TIOCYI0H H JIaOOPaTOPHBIM
o0OpyZOBaHMEM, a TakXKe IpaBWja OOpallleHHs C BEIIECTBAMU B COOTBETCTBHMM C MHCTPYKLHUSAMH IIO
BBINOJIHEHUIO J1JAOOPAaTOPHBIX XMMUYECKHX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHHUPOBATH M BBIOJHATH XMMHUYECKHH OSKCIEPUMEHT (pasjioKeHHe
IIEPOKCUJA BOJAOPOAA B IPUCYTCTBUU KaTaIM3aTOPa, OIPENEIICHHE CPEIbl PAaCTBOPOB BEUIECTB C IOMOUIBIO
YHUBEPCAJIbHOI'O MHJMKATOPA, BIUSHHUE PA3JIMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM peakluu, peakiuu
HMOHHOI0 OOMEHa, Ka4yeCTBEHHbIE PEaKLUU Ha Cyib(ar-, KapOOHAT- U XJIOPUA-aHHUOHBI, HA KaTUOH aMMOHUS,
pelIeHre PKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Mertamib» u «HemeTanasl») B COOTBETCTBUM C IpaBUIIaMU
TEXHUKHA O€30IacHOCTH TpHU OOpalleHHH C BEUIECTBAMHU M JIA0OPATOPHBIM OOOPYIOBAaHUEM, NPEACTABISTH
pe3yabTaThl XMMMYECKOIO JKCIepUMeHTa B (opMe 3alucu ypaBHEHHH COOTBETCTBYIOLIMX pPEaKLUd U
(GbopMyIMpOBaThH BBIBO/BI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYIO0 HH(POPMALUIO, TOTYIaeMy0 H3
Pa3HbIX UCTOYHHUKOB (CpeICcTBa MacCOBOM KOMMYHHUKAIMK, HTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHUH COOIIOIATh MPaBUiIa KOJIOIMYECKH 11e1eCO00pa3HOro MOBEIEHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAaHEHHsS CBOECTO 3J0pPOBbS M OKPYXKAIOLIEH IPUPOIHON Cpenbl,
OCO3HaBaTh ONACHOCTHh BO3JECUCTBUS HA JKMBBIE OpPraHMW3MBbl ONPENEIEHHBIX BEIIECTB, IMOHUMAs CMBICI
nokazarenss [IJIK, mosicHAT, Ha mnpumepax crnocoObl YMEHBUIEHUS U NPEJOTBPAIICHHUS HUX BPEIHOTO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa,;

Ui O0yYaromuXxcs C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbS: yYMEHHE HPHUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYIIHBIX METO/AX ITO3HAHUS BEIIECTB U XUMUYECKUX SIBICHU;

JUIS CJENbIX U CIa0OBUASIIMX OOYyYaroIIMXCs: YMEHHME HCIOJIb30BAaTh PENbe(HO-TOYEUHYIO CHCTEMY
obo3Hauenuii JI. bpailist 1uid 3anmucu XUMHYECKUX (GOPMYIL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KonnuyecTBo yacoB DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB
Kontpoasnsie  Ilpaktuyeckue  (uudpoBbie)
n/n U TeM MPOrpaMMbl Bceero
pa6oThI padoThI o0Opa3oBare/ibHbIe
pecypcsl
Paznen 1. TeopeTudyeckue 0OCHOBBI OPraHUYECKONH XUMMHU
IIpenmeTt opranudeckomn
11 xumuu. Teopust cTpoeHus 3
' OPraHMYECKUX COEIUHEHUI
A. M. Bytneposa
Hroro mo paznemy 3
Paznen 2. YraeBoaopoasl
91 [IpenenvHbIE yrIeBOAOPOIBI 5
' — QJIKaHbI
Henpenenbusie
2.2 YTIEBOJOPO/IbL: aJIKEHBI, 6 1
AJIKaAUCHBbI, aJIKHHBI
ApomaTHueckue
2.3 P 2
YTIIEBOIOPOIBI
[IpupoaHbie HCTOUHUKHU
24 YTIEBOJIOPOJIOB U UX 3 1
nepepaboTka
HUroro mo paznemy 13
Pazpnen 3. Kuciopoaconep:xanue opranudeckue coeJuHeHUsI
3.1 Cruptel. deHon 3
3. Ansnerunbl. KapooHoBbIe 7 1
' KUCIOTHL. CIIOKHBIE d)UPBI
3.3 VYrieBoasl 3 2
Hroro o pasneny 13
Paznen 4. A3oTcoaep:xaiiue opraHudeckue coeJuHeHu st
AMUHBI. AMUHOKHUCIIOTHI.
4.1 3
benku
HUroro mo paznemy 3
Paszpnen 5. BeicokoMoJIeKYIsIPHBIE COCAUHEHUSA
51 ILnactmaccel. Kayuyku. 5
' Bosnokna
Uroro no pazzeny 2
OBUIEE KOJIMYECTBO YACOB 34 3 )

1O ITPOI'PAMME




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue
Ne (uudgposbie)
pa3/eioB U TeM Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMmbl padoThI padoThI
pecypcsbl

Paznen 1. Teopernueckue 0CHOBbI XUMHU

CtpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U

11 [lepuonuueckas cucrema 3
XUMHUYECKHX 3JIEMEHTOB

. 1. MenneneeBa

CtpoeHue BelecTna.

1.2 4
MHuoroo6pasue BemecTB
13 XHUMHYECKUE PEAKITUU 6 1 1
Wroro mo pazneny 13
Paznen 2. Heoprannyeckasi XumMusi
2.1 Mertamibl 6 1
2.2 Hemeramisl 9 1
53 CBs13b HEOPraHUYECKUX U ’
' OPraHUYECKUX BELIECTB
Utoro no pazneny 17
Paznen 3. XuMus 4 :KM3Hb
3.1 XUMHSA U )KU3HDb 3
Hroro mo paszneny 3
BIIEE KOJIMYECTB
OBIL O CTBO 33 2 3

YACOB I10 ITPOTPAMME




HHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoxa

KoaunyecTBO 4acos

KonrpoJnHbIie
Bcero P
padoThI

IIpakTH4eckne
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uudposBbie
o0pa3oBaTeJibHbIE

pecypcbl

[IpeameT opranuyueckoin
XUMHH, €€
BO3HHUKHOBEHHE, PA3BUTHE
U 3HAUCHHEC

Teopus cTpoenust
OPTraHHUYECKUX
coenquHeHUH A. M.
Byrneposa, e€ ocHOBHbIE
MIOJIOKEHHUS

[IpencraBnenue o
KJaccuuKau
OPTaHNYECKUX BELIECTB.
Howmenknartypa
(cuctemaTHueckas) u
TpPUBHANIbHBIC HA3BaHUS
OpPraHnvYCCKUX BCHICCTB

AJIKaHBI: COCTaB U
CTpOEHHUE,
COMOJIOTUYECKUU PsifL

MertaH u 3TaH —
pocreumme
NPEACTABUTENN aTKAHOB

AJIKEeHBI: COCTaB U
CTpPOEHHUE, CBOMCTBA

OTUIIEH U TPOTHIIEH —
npocreumme
MIPEICTAaBUTENN AIIKEHOB
[IpakTudaeckas padbora Ne
1. «Ilomydenue STUICHA U
W3Yy4EHHUE eT0 CBOHUCTBY

Ankanuensl. byraguen-
1,3 u metunoyraauen-1,3.
ITonyuenue
CUHTETUYECKOrO KaydyKa
U PE3UHBI

10

11

AJKMHBI: COCTaB H
0COOCHHOCTH CTPOCHHA,
TOMOJIOTUYECKUN PSiL.
AnetnneH —
MpoCTeUIINiI
MIPEACTABUTENb aJTKHHOB
Beraucnenus mo
YPaBHEHUIO XUMHUYECKON
peakiuu




12

ApeHbI: OEH30I1 U TOYOJL.
TOKCUYHOCTH apeHOB

13

14

15

16

17

18

I'eneTnueckas CBS3b
YTIE€BOAOPOIOB,
TIPUHAIICHKAITIX K
pa3IUYHBIM KJ1accam

[IpupoaHbIe UCTOYHUKU
yTIEBOJOPOJIOB:
NPUPOAHBIN ra3 u

MOy THBIE HE(TSIHBIC
ra3el, HePTh U IPOAYKTHI
e€ mepepaboTKu

ITpupoaHbIe ICTOUHUKU
yTJIEBOJOPOJIOB:
NPUPOAHBIN ra3 u

MOy THBIE HETSIHBIC
rasbl, HeQTh U TPOTYKTHI
e€ mepepaboTKu

KonTponbHas pabora o
paszzeny
«YTa€eBOAOPOIBD)
[Ipenenbubie
OJHOATOMHBIE CITUPTHI:
METAHOJI U 9TAHOIL.
Bonopoanas cBsi3b
MHoOroatomMHsbI€ CIIUPTHI:
3TUJICHTJIUKOJIb U
[IIUMLEPUH

19

20

@eHOoJ: CTPOCHUE
MOJIEKYIIBI, (pr3udeckue u
XUMHUYCCKHUE CBOMCTBA,
MIpUMEHEHUE

ANbOEeTUIbL:
(dhopManbIerus u
aleTanpaerua. AleToH

21

OIHOOCHOBHEIE
npeaenbHble KapOOHOBBIC
KUCJIOTHI: MypaBI)I/IHaH nu
YKCyCHast

22

[IpakTuueckas padora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCJIOTBD)

23

CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI, KaK
MPECTaBUTENN BBICIITNX
KapOOHOBBIX KHCJIOT

24

MI)UIa KaK COJIX BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEe NEeHCTBUE

25

CroxHbIe 23QUPHI KaK
MIPOU3BOTHBIE




KapOOHOBBIX KHCIIOT.
I'uaponus cioXHbBIX

3¢upoB

26

JKupsl: rugponus,
[IPUMEHEHUE,
Ouonoruyueckas poib
KUPOB

27

28

29

30

31

VYTieBoasl: COCTaB,
KJTacCH(PUKAITH.
Baxueiimmue
MIPEACTABUTEINH: TIIFOK03a,
¢bpykTo3a, caxaposa

Kpaxman u nemntonosa
Kak MpUpPOIHBIC
TTOJIMMEPHI

KontponbsHas padbora 1o
pasneny
«Kucnoponacoaepxkariie
OpraHUYecKHe
COCAMHEHUS»/
Bcepoccuiickas
mpoBepoyHas padora

OO0mmas xapakTeprucTHKa
a30TCOEPXKAIINX
OpPTaHUYECKUX
COCMHEHUH /
Bcepoccuiickas
mpoBepoyHast paboTa

AMMWHBI: METUJIAMHUH U
AHUJINH

32

AMUHOKHCIIOTHI KaK
am¢oTepHbIe
OpraHUYecKue
COCJIMHEHMSI, NX

OHOJIOrMYECKOE 3HAUCHUE.

Ilentunel. beakn xak
MPUPOJHBIE
BBICOKOMOJIEKYJISIPHBIE
COCIUHCHMUS

33

OCHOBHBIE TTOHSITHS
XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHMI

34

OCHOBHBIE METOJIEI
CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COEJTMHEHUM.
[InacTmaccel, KaydykH,
BOJIOKHA

OBLIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKHUH dJIEMEHT. ATOM.
DneKTpoHHAs KOHUTYpaIUs
aTOMOB

KoaudecTBo 4acoB

KonTposabnbie | IIpakTuyeckue

B
cero padoThI padoThI

Jlara
H3y4yeHHust

DJIeKTPOHHBbIE
nuppoBbIe
oOpa3oBaTe/ibHbIE

pecypcsl

Ilepuonuueckuii 3aKoH U
Ilepuonuueckas cucrema

XUMUYECKuX 3nemMeHToB /1. W.

MeHnneneesa, UX CBA3b C
COBpPEMEHHOM Teopueit
CTPOEHHsI aTOMOB

3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XUMHUYECKUX
3JIEMEHTOB U UX COE€JIMHEHUM
0 TPYIIIaM U IIepHOJIaM.
3HaueHue NepruoInIecKOro

3aKOHa U CUCTEMbI XUMHUYCCKHUX
anemeHToB /(.. Menneneena B

Pa3BUTHH HAYKU

CtpoeHue BeliecTna.
XuMuueckast CBsI3b, €€ BUIBI;
MEXaHU3MBbl 00pa30BaHuUs
KOBAJICHTHOM CBS3U.
Bopoponnas cBsi3b

BanenTHocCTb.
DNEeKTPOOTPUTIATEILHOCTD.

Crenenn okucieHus. Bemiectsa

MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS

ITonsiTHe 0 AUCTIEPCHBIX
cucremax. MicTuHHEBIC U
KOJUIOUJIHBIE PaCTBOPHI.
MaccoBast 10151 BeliecTBa B
pactBope

Knaccudukarnus u
HOMEHKJIaTypa

HECOPTraHUYCCKUX COGHHHGHHﬁ.

I'eneTnuyeckas cBsI3b
HEOPraHUYEeCKHUX BEIECTB,
Pa3JINYHBIX KJIaCCOB

Knaccudukanus Xumuaeckux
peakuuii B HEOPraHU4EeCKO! 1
OpraHNYECKON XUMUU. 3aKOH
COXpaHEHHS MaCChl BEIIECTB;
3aKOH COXpaHEHUS U
MpEeBpaIIeHUS SHEPTUU TIPH
XUMHUYECKUX PEaAKITHIX

CKOpPOCTb peakLuu.
OOpaTuMBbIe peaKITum.
XuMHu4ecKoe paBHOBECHE

10

[Ipakrrueckas padora Ne 1.
«BnmsiHue pazTMYHbBIX
(hakTOpOB Ha CKOPOCTH
XUMHUYECKOH peakiim»




11

DNEKTPOTUTHIECKAS
nucconuanus. [Toustue o
BOZOpOTHOM TToKasarene (pH)
pactBopa. Peakiiy HOHHOTO
obmena. I'mapomnms
OpPTaHUYECKUX U
HCOPTraHMYCCKHUX BEIICCTB

12

OKHCIUTENBHO-
BOCCTaHOBHTEJIBHbIE PEAKIIHH.
[onsarue 06 rmmexTponuze
PAacIIaBOB M PACTBOPOB COJICH

13

14

15

16

KonrponbHas padora 1o
pazneny «TeopeTuueckue
OCHOBBI XUMHI

Meransl, UX MOJOXKECHHE B
Ilepuonuueckoii cucreme
XUMUYECKuX 3emMeHnToB /1. W.
MemnpeneeBa 1 0COOEHHOCTH
cTpoeHusi atomMoB. OO01ue
(usnueckue cBOMCTBA
METAJIIOB

CraBbl METAJIOB.
DNEeKTPOXUMHUUECKUNA PsijT
HaIPsKEHUN METAIIIOB

XuMU4YecKue CBOMCTBA
BaXHEHIIINX METaJIOB (HaTpuUH,
Kaui, KaJbIuid, MarHuu,
AIIOMUHUH) ¥ UX COCTUHEHUI

17

18

19

XuUMHUYECKUE CBOMCTBA XpoMa,
M€Y U UX COEIUHEHUN
XUMHUYeCKHe CBOMCTBA IIUHKA,
JKeJie3a U UX COEeIMHEHMI
ITpaxkTudeckas pabora Ne 2.
"Pemenne skcreprMeHTaIbHBIX
3aj1a4 1o TeMe «MeTamib»"

20

HemeTanisl, uX MOJIOXKEHUE B
Ilepuonuueckoii cucteme
XUMHUYECKUX 3emeHToB . 1.
MenneneeBa U 0COOCHHOCTH
CTPOEHUS aTOMOB

21

®dusnuecKre CBOMCTBA
HEMETAJUIOB. AJUTOTPOIIHS
HEMETAJUIOB (Ha mpuMepe
KHCJIOpOJIa, cepbl, pocdopa u
yraepoaa)

22

23

XHUMHUYECKHE CBOMCTBA
TaJIoreHoB, Cephl U UX
COCIMHEHUI

XHUMHUYeCKHe CBOMCTBA a30Ta,
(dhocdopa u ux coeTMHEHMIA

24

XHUMHUYECKHE CBOMCTBA
yraepoaa, KpeMHHUS U UX
COEIMHEHN

25

IIpumenenue BaxkHEHIINX
HEMETAJJIOB U UX COeIUHEHUN

26

O00011IeHIE U CHCTEMATH3ALHS
3HaHuM 110 Teme «HemeTrams.
Brrunciienus mo ypaBHEHUSIM




XUMHUYECKUX PEaKIUil 1
TEPMOXUMHUUECKHIE PACUETHI

[Ipaktiyeckas padora Ne 3.

«Pemenue

27 1 1
9KCIIEPUMEHTAIIBHBIX 3aJ1a4 110

teMe "Hemeraminr"»

KonTtponsHas pabora mo remam

28
«Mertamael» n «HemeTamibny

Heoprannueckue u
OpPTaHWIECKUE KHUCIIOTHI.
Heoprannueckue u
OpPTaHUIECKHE OCHOBAHMS

29

AMoTepHBIC HCOPTaHIMYCCKHUE

W OPraHUYECCKUE COCTUHCHUS.

30 T'enernueckas cBs3b 1
HEOPraHUUYECKHUX U

OpPraHUYeCKUX BEIECTB

Posb xumMuM B 06ecriedeHUuH
AKOJIOTUYECKOH,

31 SHEPIreTHUCCKOW U MUIIICBOI 1
0€30MMacHOCTH, PA3BUTHH

METUITHBI

IIpencrasnenus 06 00X
32 HaYYHBIX DNpUHOXIIAX

MIPOMBIIIJIEHHOTO MOJIYy4eHUS
Ba)KHEHIIIMX BEIIECTB

UYenoBek B MUPE BELIECTB U
33 MaTepUaioB. XUMHS U 1

3J0POBLE YCTIOBEKA

OBLIEE KOJIMYECTBO YACOB I10

MMPOIr'PAMME 33 2 3

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

METOIANYECKHUE MATEPHAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET




