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IMOACHUTEJIbHAS 3AIIUCKA

IlporpaMma MO XMMHM Ha YypOBHE CpEIHEro OGIIEro o0Opa3zoBaHus
paspaGoTana Ha ocHoBe DenmepansHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazosanun B Poccumiickoit ®eneparumy», TpeGoBanmii K pe3ylibTaTaM OCBOEHUS
(enepanbHON 06pa3oBaTeNBHON MPOTPaMMEI CpeHEro Oo6ImIero obpazoBaHus
(@OII  COO), mpexcranenHerx B DegepansHOM rOCYJapCTBEHHOM
obpaszosarensHoM crangapre COO, ¢ yuérom Kormenmum IIpenogaBaHus yueOHOro
npeamera «XuMus» B 06pa3oBaTeNbHBIX OPraHU3alNsIX POCCHICKOMH Denepaunu,
PeATH3YIOIIMX OCHOBHBIE 00pa30BaTeNbHEIE IIPOrPAMMEL, ¥ OCHOBHEIX MTOJIOMKEHHMI
«Crpaterun pa3sBuTHsa BocnuTaHus B Poccuiickoii ®enepanuu Ha niepuoz 1o 2025
rona» (Pacriopsxenue Ilpasutensctea P® ot 29.05. 2015 Ne 996 - p.).

OcHoBY monxonoB K paspaboTke MPOrpamMMbl 110 XHMHH, K OIIPEIeNIEHUIO
of1ei cTpaTeruy o6ydYeH s, BOCTUTAHUS W PA3BHTHS 00y4aIONINXCs CPENCTBAMU
yuebHoro npeamera «Xumusy g 10—11 knaccos Ha 6a30BOM YPOBHE COCTaBHIIH
KoHuentyanpHele nojoxenus OGI'OC COO o B3anMo06ycIOBICHHOCTH TeJe,
COZCpXAHHA, Pe3ynbTaToB OOydeHMs M TpeGOBaHMH K YPOBHIO MOArOTOBKHU
BBIITY CKHHUKOB.,

XUMUYECKOE oOpazoBaHue, II0JIy4aeMoe BBIITYCKHHUKaMHU
0011e00pa3oBaTeIbHONl  OpraHU3aIMy, SBIACTCS HEOTBEMIEMON YacTBIo HX
obpasoBanHoCTH. OHO CIY)KHT 3aBEpUIAIOIMM  3TANOM peanusanuu  Ha
COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KIIOYEBEIX ILEHHOCTEM, IIPUCYLITHX
IIEIOCTHOM CHCTEME XHMHYECKOro 0oO0pa3oBaHMS. DTH IEHHOCTH KACAIOTCS
[IO3HAaHKs 32KOHOB IPUPOLBI, (POPMUPOBAHUSI MHPOBO33PEHHUS M 00t KYJIBTYpPBI
HEJI0BEKA, & TAKIKE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBbIO
M pUpoAHON cpene. Peamusyercs xumudeckoe o6pasoBanue olOyuarommxcst Ha
YPOBHE cpeziHero o61ero 06pa3oBaHus CPENCTBAME YIeGHOTO IpeaMeTa « X uMUsD,
COZICpPIKaHUE ¥ IIOCTPOEGHHE KOTOPOrO OMNpEeJielIeHBl B IPOrpaMMe IO XHMHU C
Y4E€TOM CHeU(pUKH HAyKH XUMHH, €€ 3HAYCHHS B I103HAHUU IIPUPOOBEI U B
MaTepHabHOM YKU3HU OOIIECTBAa, a TAKIKE C ya€TOM OOIIMX Lieiiell u IIPUHIIUIIOB,
XapaKTepU3yIOLIMX COBPEMEHHOE COCTOSHHME CHCTEMBI CpeJHero o6Imero
oOpasosanus B Poccuiickoit @eneparuu.

XUMHSA KaK 3JIEMEHT CHCTEMBI ECTECTBEHHBIX HAYK Urpaetr oco0yro poib B
COBPEMEHHOH IMBUIIA3ALNHY, B CO3TaHMM HOBOH 6a3bl MaTepHabHOM KYJIBTYPBHL.
OHa BHOCHT cBO¥ BKIIaZ B ()OPMUPOBAHIE PALHOHAILHOIO HAYYHOI'O MBIIIICHMS, B
CO3/IaHKME IICJIOCTHOrO INPE/ACTABIICHH 00 OKPY’KalOIeM MHpPE KaK O EIUHCTBE
NIPUPOJBI M 4eJI0BEeKa, KOTOpoe (OPMHUPYETCS B XUMHHM HA OCHOBE MTOHUMAHMWS
BEIIECTBCHHOIO COCTaBa OKPYXKAIOLIETO MHPA, OCO3HAHHS B3AUMOCBS3H MEXNKIY
CTPOCHUEM BEIIECTB, MX CBOHCTBAMHU U BO3MOIKHBEIMH 00JIACTSIME ITPHMEHEHMS.



TecHO B3AMMOJEHCTBYS C JAPYTMHU €CTECTBEHHBIMH HayKaMu, XUMHUA CTald
HEOTBEMIIEMOIT YaCTBEO MHPOBOH KyNBTYpBl, HEOOXOIMMBIM yCIOBHEM YCTIEIMHOTO
TpyJa W JKH3HH KaXJOro 4icHa obmectBa. CoBpeMeHHas XMMHS KakK HayKa
co3mmarelbHas, Kak HaykKa BBICOKHX TEeXHOJOTWIl HampaBlieHa Ha pelIieHne
rMOGANBHBIX HpOOJIeM YCTOMYMBOrO pasBUTHI HelIOBEUCCTBA  — CBIPbEBOM,
SHepreTH4eCKOH, MHUIIEeBOH, 5KOJIOrMYecKOoil 6€30TTacHOCTH U OXPAHbI 3MOPOBbLA.

B COOTBeTCTBMH C OOUMMH LEeMSIMM M [PUHLIUIIAMHA CPEAHEro ob1mero
06pa3oBaHMs COIEpIKaHue MpeaMeTa «Xumus» (10—11 kmaccel, 6a30BbIA ypOBEHb
W3yueHHs) OPHEeHTHPOBAHO NPEMMYIIECTBEHHO Ha 00LIEeKYIBTYPHYIO ITOATOTOBKY
obyuaronuxcs, HeoOXomuMyro UM JUIA BLIDA0OTKM ~ MHPOBO33PEHYIECKUX
OpPHEHTHPOB, YCIEIIHOTO BKIIOYEHHSI B OKH3HE colldyMa, IPOJODKEHH
06pa3oBaHysl B PA3IUIHBIX 00J1ACTAX, HE CBAZAHHBIX HEITOCPEICTBEHHO C XUMHCH.

CoOCTABISIOIAMA IpeaMeTa «XuMIsD)  ABISIOTCA ©as3oBBle KYypChl —
«Oprasmdeckas xumusy d «OOWias MU HEOPranutiecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEPIKaHFI KOTOPBIX SBIAIOTCSI OCHOBBI 6a30BOH HAYKH: CHCTEMa
3HAHW} [0 HEOPraHWYecKod XUMHUHU (C BKIIOUCHHEM 3HAHUH U3 O0IIe! XUMUK) U
opranuueckoi xumun. PopMHpPOBAHHC JIAHHOM CHCTEMBl 3HAHUM TPH U3Y4UCHHU
npeaMera obecredrBaeT BO3MOMKHOCTE  pacCMOTPEHIA BCEro MHOroo0paswus
BELIeCTB Ha OCHOBE OOIIUX TOHSTHH, 3aKOHOB ¥ TEOPUH XAMUH.

CrpyKTypa COJepXKaHus KypcoB — «Opranwaeckas xumusy U «OOmas u
HeOopraHuJecKas XuMHs» CHOPMUpOBAaHA B IPOrpaMMme [0 XUMWHM Ha OCHOBE
CHCTEMHOrO MOIXOJa K W3ydeHHIo ydeOHOro marepuana Hu o0ycioBiieHa
FCTOPUYECKH  OOOCHOBaHHBIM  PasBUTHEM 3HaHUW Ha  OIpPEeIeICHHBIX
TeopeTHueckuxX ypoBHsax. Tak, B Kypce OpraHv4ecKol XHMMHUHM BeEIIECTBa
paccMaTpUBalOTCs Ha YpOBHE KIIACCHYECKOM TEOpHH CTPOCHMs OpPraHmdeCKHX
COeMUHEHWI, a TakKe HA YPOBHE CTEPEOXUMHHUECKHX U 3NIEKTPOHHBIX
TIpeICTABIICHHUI O CTPOCHHUH BEIICCTB. Cpenenus 00 n3ydgaeMbIX B Kypce BEeIIecTBax
JAIOTCS. B PA3BUTHU — OT YTJIEBOJOPOAOB JIO CIOMKHBIX GUOJIOrHYeCcKH aKTHBHbIX
coequHeHWil. B  Kypce  OpraHMYeCKOH  XWMHUH  IOJTyHaioT pa3BUTHE
chopMUPOBAHHBEIE Ha YPOBHE OCHOBHOI'O o611iero o6pa3oBaHus MEPBOHAYATHHBIC
[PEJICTABJICHHS O XHMUYCCKOH CBA3H, graccupUKarMOHHBIX TPU3HAKaxX BEIICCTB,
3aBHCHMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHA, O XUMHAYECKON peakLrH.

[Ton HOBBIM YyIJIOM 3peHHs B IIPEAMETEC «Xumus»y 0a30BOr0  ypOBHS
paccMaTpUBaeTCs M3yYeHHBId Ha YPOBHE OCHOBHOTO obmiero o0pa3oBaHUsA
TeopeTHdeckuil Marepuan M (PAKTOIOrMIECKHE  CBEACHI 0 BemecTBax W
XHMUYecKol peakiuu. Tak, B 9acTHOCTH, B Kypce «O01ass ¥ HeopraHuvIecKas
XUMHS» OOYYaroIUMCs IIPEAOCTABIACTCA  BO3MOXKHOCTD OCO3HATH 3HAYCHUE
[IePHOJIMYECKOrO 3aKOHA ¢ OOMIETEOPETHICCKUX 1 METOOJIOTHYECKUX TO3HIIUH,



rmyGxke MOHATH MCTOPHYECKOe H3MEeHeHHe (YHKIMH 3TOro 3akoHa — OT
06061maromeii 1o 00BACHSIONIEH 1 IPOTHO3UPYIOILIEH.

Enunas cucTeMa 3HAaHWM O BaXHEWIIMX BelleCTBax, X COCTaBe, CTPOCHUH,
CBOMCTBaX M NMpPUMEHEHHH, a Takke O XUMHIECKHX peaKklUiX, MX CYIIHOCTH U
3aKOHOMEPHOCTSX ITPOTEKAHMS JOIIOIHACTCS B Kypcax 10 u 11 xmaccos 3J1eMEHTaMU
COJIepIKaHus, MMEIOIUMH KyJIbTYPOJIOTHYECKAN W MPUKIAJHOM XapaKTep. Ot
3HaHWs CIIOCOOCTBYIOT ITOHMMAHHUIO B3aMMOCBS3M XMMHHM C IPYIHMH HayKaMH,
PACKPBIBAIOT €& POJib B MO3HABATENLHOMN 1 [PAKTHIECKON NeATEIbHOCTH 1e0BeKa,
CTIOCOBCTBYIOT BOCIIHTAHMIO YBAKEHHS K IIPOIIECCY TBOPYECTBA B 00IACTH TEOPUU
¥ IPAKTHYECKHX [IPHIOKEHNH XMMUK, TIOMOTAIOT BEITYCKHUKY OPHEHTHPOBATELCA B
OGILIECTBEHHO W JIMYHOCTHO 3HAYMMBIX I[IpoGieMax, CBA3aHHBIX C XHMHEH,
KPUTHYECKU OCMBICIIMBATE HHPOPMALMIO U IPHIMEHATH €€ UL ITOTIOTHEHHUA 3HaHUH,
peIlleHIs MHTEIIEKTyaTbHBIX M SKCIIEPUMEHTANBHEIX HCCICOBATEIBCKUX 3a/1at. B
LeJIoM cojlepkanue ydeGHOro mpenmera «XuMHS» IAaHHOIO YPOBHS H3YHUCHHUS
OpHMEHTHPOBAHO Ha (OpMHUPOBaHHE y 00YHarOLIMXCs MHPOBO33PEHYECKON OCHOBI
wis noHuMaHus QuiocoCKUX HAeH, TakMX Kak: MaTepHajbHOE CIMHCTBO
HEOPraHMIECKOTO M OPTaHHYEeCKOro MUpa, 00yCII0BIEHHOCTh CBOMCTB BELIECTB UX
COCTaBOM U CTPOEHUEM, TI03HABAEMOCTH IPUPOJIHBIX SIBIICHHUH ITyTEM SKCIIEPUMEHTA
¥ pelleHds TPOTHBOPEUMH MeXIy HOBBIME (aKTaMH M TEOPETHICCKUMHU
IPEeANOCEUIKAMU, OCO3HAHUE POJIM XUMHUU B PEIICHUH 9KOJOTHICCKHX npobiem, a
TaioKe IpobiaeM cOepexeH s SHePreTUIECKUX PeCypPCOB, ChIPhs, CO3MaHKI HOBBIX
TEXHOJIOTUM ¥ MaTepHaloB.

B rulaHe pelleHds 3a7ad BOCIUTAHWS, PasBUTUS M COMMATU3ALAN
06yJaroIyxcs MPUHATHIE [POTPAMMOM M0 XUMHHM TOAXOMABI K ONPEACICHHIO
comep)KaHWs M IOCTPOEHMs IpeaMera IpeyCMaTpUBaroT bopmupoBanue
VHEBEPCATBHBIX YIeOHBIX AeHCTBHH, MMEIOIIIX 0a30B0€ 3HAUCHUE IJI PASIINIHBIX
BUIOB JEATEJBHOCTH: peIIeHHs IpobieM, IIOWCKa, aHalk3a H obpaboTku
uHOOPMAIMH, HEOOXOAUMBIX Ul TNpHOOGPETEHHs OIBITA IIPAKTHYECKOH 1
HCCIIEIOBATEIbCKON JesATeNbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B IIO3HAHHUU
XVMUH.

B mpakTHKe MpernofaBaHus XHMHHA KaK Ha YPOBHE OCHOBHOTO ob1mero
06pa3oBaHys, TAK U Ha yPOBHE cpeaHero obero 00pasoBanus, Py ONPe/eICHIHN
cozlepyKaTeNIbHOM XapaKTepUCTHKH IieNedl H3ydeHUs MpeIMeTa HalpaBIeHHeM
[epBOCTEIIeHHON 3HAYMMOCTH TPaJHIMOHHO MPU3HAETCS (OPMHUPOBAHKME OCHOB
XUMUYECKOl HayKy Kak 06acTd COBPEMEHHOIO eCTECTBO3HAHWS, MPaKTHYeCKOH
eATETHHOCTH YeloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTypbl C
METOIMIECKOW TOUKM 3pPEHHS TaKoi IOAXOI K ONpPENeNeHHIO IeNel M3yHeHHs
TpeaMeTa sIBIIseTCs BIIOJIHE OMpPaBIaHHBIM.



CornacHo naHHOM TOYKe 3peHHsS TIABHBIME LEJIIMH U3Y4YEHUs IIpeaMeTa
«Xumus» Ha 6azoBoM yposse (10 —11 KJ1.) SIBJISTFOTCSI;

* (OpPMHpOBaHME CHCTEMBI  XHMHYECKUX 3HaHMM KaKk BakHei1meid
COCTABILTIONICH €CTeCTBEHHO-HAYYHOM KApTHHE! MHpa, B OCHOBE KOTOPOM
JICKAT KITIOYCBBIC NMOHATHSA, QyHIaMEHTAIbLHBIE 3aKOHBI | TEOPHUH XUMUH,
OCBOCHHE s3BIKA HAyKH, YCBOCHHE M IMOHMMAHME CYIIHOCTH JOCTYITHBIX
00001enHit MUPOBO33peHIECKOro XapaKTepa, 03HAKOMJIEHHUE C HCTOpUeH ux
Pa3BUTHA U CTAHOBJICHHUSI,

* (opmMupoBaHue U pa3BUTHE NPEACTaBICHHH O HAYYHBIX METONAX TTO3HAHMUS
BCIICCTB M XUMUIECKUX PEaKIuii, HeOOXOMMMBIX JUTS IPHOGpeTe s YMEHMIH
OPUCHTHPOBATECS B MHpPE BELIECTB M XHMHYECKHX SIBIEHHH, MMEIOLIHX
MCCTO B IPUPOLE, B IPaKTUIECKON U IIOBCEAHEBHON SKU3HHU;

* PAasBHUTHE YMEHUH U CIIOCOGOB AeSTENBHOCTH, CBA3aHHEBIX C HabIomeHreM u
OOBACHEHHEM  XHMHYECKOro OKCIIEPUMEHTA, COOIIONEHHEM TpaBHIT
0e3oracHoro o6pamienys ¢ BelecTBaMy.

Hapsny c stum, conepxarensuas XapaKTepUCTHKA elled U 3a1ay u3ydyeHus
TIPEIMETA B IIPOTPaMMe II0 XHMHUH yTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM C
HOBBIMH IIPHOPHTETAMU B CHCTEME CPEIHEro O6IIero obpasoBanus. Ceromus B
TIPENOABAHAN XHUMUH B GONbIIEH CTCIICHH OTJA€TCS NPEANIOYTEHNE IPAKTHYECKOM
KOMIIOHEHTE  COlepiKaHHs OOy4eHWSs, OpHEHTHPOBAHHOH Ha II0JITOTOBKY
BBINYCKHUKA 00Ie00pa3oBaTeNbHOM OpraHusamnyy, BIIaJICIOET0 He HabGopom
3HAHMH, a (QyHKIMOHANBHON IDAMOTHOCTHIO, TO eCTh CII0CO0aMH W YMEHHSIMH
aKTHBHOTO IIOJTyYCHUS 3HAHUH U NPUMEHEHMSI UX B PeaIbHON JKU3HH ISt peleHus
IIPaKTHYECKUX 3a1a4.

B cBsI3H ¢ 3TUM IIpH H3ydeHnH npeaMera «XUMHUI» TOMHHUPYIOIIEe 3HAUCHHe
NpHOOPETAIOT TaKHe [elM U 3a1a4H, KaK:

ananTanys o0y4arolluxcs K YCIOBHAM MHHAMUYTHO Pa3BHBAIOLIErOCs] MEpa,
Gopmuposanue HHTCJUICKTYaJIbHO ~ PasBHTOM  JIMYHOCTH, TOTOBOH K
CamMo00pa3oBaHMIO, COTPYAHHYECTBY, CaMOCTOSATEIBHOMY TIPHHATHIO IPAMOTHBIX
PEIICHHI B KOHKPETHBIX JKH3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEI[ECTBAMH U HX
[IPHMEHEHUEM;

dbopmupoBaHHEe y  OOYHAIOIMXCA  KIFOYEBRIX HABLIKOB  (KITFOYEBBIX
KOMIIETEHIIUH), HMEIOINX YHUBEPCALHOE 3HAYCHHE I PasiIduYHBIX BHIOB
ACATEILHOCTH: pEIIeHHs IpobieM, IMoMcKa, aHaau3a U obpaborku uHbOpMaryy,
HEOOXOMMBIX /IS IPUOGPETEHNUS OIIbITa ACSATENBHOCTH, KOTOPAs 3aHUMAET BAYKHOE
MECTO B IIO3HAHMM XHMHH, a TAKKe JUII OLEHKH C IO3UIIHH BKOJIOTHYECKOH
OesonacHoCTH XapaKkTepa BIUIHHUS BEIIECTB U XUMHYECKHX MPOLIECCOB Ha OPraHu3M
Y€JI0BEKa U IPUPOIHYIO CPEy;



pasBUTHE TIO3HABATENBHBIX HHTEPECOB, MHTCIIEKTYAIbHBIX M TBOPHCCKUX
CrIocoBGHOCTeH 06YHAIOMIXCs: CIIOCOGHOCTH CaMOCTOSTENFHO IIPHOOPEeTaTh HOBbIE
3HAHUS TI0 XUMHH B COOTBETCTBHH C XU3HEHHBIMH NOTPEOHOCTAMH, UCTIONB30BATh
coBpeMeHHbIe HH()OPMAIMOHHbIE TEXHOTIOIWH A MOUCKa U aHalu3a yueOHO! U
HAYYHO-TIOIYJIIPHON HHGOPMAIMU XUMIIECKOTO CONEPIKAHMS;

(opMupoBaHue ¥ pasBUTHE y 00YJArOKXCsl aCCOUUATUBHOIO U JIOTHIECKOro
MbIIIIICHHS, HAOJI0IATeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE 0COOEHHO
HeOOXOAMMEI, B YacTHOCTH, IpPH IUIAHMPOBAHWHA W TPOBEACHUH XUMHYECKOTO
9KCIIEPUMEHTA;

pocnuraHue |y oOydaommxcs yOexnEHHOCTH B [yMaHHCTHYECKOM
HATPABICHHOCTH XMMHH, €€ BAXHOM DONM B PELICHHH I00anbHBIX npobiem
PALMOHATBHOTO IPHPOJOIOIB30BAHMNS, IIONIONHEHHSA SHEPIETHIECKHX PecypcoB U
COXpaHeHHs TpPHPOJHOrO PABHOBECHS, OCO3HAHMS HEOOXOMMMOCTH GepesKHOro
OTHOLIEHWsS K TIPUPOJE M CBOEMY 3I0POBBIO, & TAKKe MPHOOPETEeHMs OIbITa
MCTIONB30BAHKS MOTYYEHHBIX 3HAHUM sl HPUHATHMS TPAMOTHBIX peIICHHH B
CUTYyaLlUsX, CBI3aHHBIX C XUMHIECKUMH SIBICHUAMH.

B yueGHOM IuiaHe CpefHero obmero 0o0pa3oBaHMs MPEIMET «XUMUS»
6a30BOr0 YPOBHS BXOJMT B COCTAB IpeIMETHOH obnactw «EcTecTBEHHO-Hay HbIE
TIPEAMETED).

O611iee YHCI0 YaCcOB, OTBEAEHHBIX JIJI N3YUCHUS XUMUH, Ha 0a30BOM ypOBHE
cpezHero obmero oGpasosanms, cocTapmseT 68 qacos: B 10 kiracce — 34 qaca (1 gac
B Heneno), B 11 kmacce — 34 gaca (1 4ac B HeleIio).



COJEPKAHUE OBYYEHUMSI
10 KJIACC
OPITAHUYECKAS XUMMSI

TeopeTuveckue OCHOBbI OPraHH4eCKON XHMHH

[Ipe/MeT OpraHM4ecKol XMMUK: e€ BOSHUKHOBECHHUE, PA3BUTHE U 3HAUCHHE B
TIOTyYeHNH HOBBIX BEIIECTB M MaTepuanoB. TeopHs CTPOCHMS OPTraHMYCCKHX
coenunenuit A. M. ByTieposa, €& ocHOBHEIE TI0N0KeHws1. CTPYyKTypHBIE (hopMyJIBI
OpraHMYeCKHX BellecTB. L omonorus, usomepus. XuMWU9eCKas CBS3E B
OpraHMYeCKUX COIUHEHMIX — OMHAPHBIC 1 KPATHBIE CBSI3H.

ITpencTaBieHre 0 KIaCCH(HUKALNA OPraHUYeCKUX BEIICCTB. HomenknaTypa
OpraHWYECKHX COCIMHEHMH (CHCTeMarnyeckas) M TPUBHAILHBIC —HA3BAHUS
BaYKHEHIIMX TPEACTaBUTENEN KIaCCOB OPraHMIECKUX BEIICCTB.

DKCIEepPUMEHTAIbHEIE METOJbl HM3y94eHUS BEIIECTB H HX [pEeBpAICHUNA:
03HAKOMJIEHHE ¢ 00pa3iiaMyl OpraHiYecKyX BeIIeCTB 1 MaTepHalaMy Ha HX OCHOBE,
MOZEJIMpOBaHMEe MOJIEKY] OPTaHMYEeCKHX BEIIECTB, HAOIONEHME H ONHCAHHE
JIEMOHCTPAI[MOHHBIX ONBITOB II0 MNPEBPAICHHUI0 OPraHWYeCKHX BEIIECTB IPH
HarpeBaHuy (TUIaBleHNe, O0YTIMBAHKE U TOPEHHUE).

Yraesoaopoasl

AJIKaHBI: COCTAB M CTpPOEHHE, TOMOJIOTHYeCKHH psx. MeraH W dTaH —
mpocTeiiie Mpe/CTaBUTENH AalkaHoB: (GU3MIECKHE ¥ XHMHIECKHS CBOHCTBA
(peakiuu 3aMELICHHS U TOPEHWS), HAXOXKIEHWE B NPUPOAC, IOIYydeHHS H
IIpUMEHEeHHE.

AJIKEHBI; COCTAB M CTPOEHME, TOMOJIOTHYECKHH psif. DTHICH U NPONHUIEH —
IpOCTeHIe TPEACTABUTEIH aJKEHOB: (QU3UYECKHe H XUMUICCKUC CBOHCTBa
(peaknuy TWIPUPOBAHMWs, TaJOTCHMPOBAHUA, THAPATANMKM, OKHMCICHMA U
TIOJIMMEPH3AITHH ), TOIyYeHHE B IIPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u MeTHnOyTaguen-1,3: CTpoeHHe, BaXKHEHIIHe
XAMHYECKHe cBoMcTBa (peakiys moiauMmepusanun). [TomyueHne CHHTECTHIECKOrO
Kay4dyKa U pEe3HHEL.

AJIKAHBL COCTAB M OCOGEHHOCTH CTPOEHMS, TOMOJIOTHISCKUH pssl. AleTHIICH
— mpocTeMUIMi INpeJCcTaBUTeNh AlIKHHOB: COCTaB, CTPOCHHME, busuyeckre u
XMMHAYECKHe CBOMCTBA (peakiii THAPHPOBAHKS, TANOTCHUPOBAHMUS, THAPATAIH,
TOpEeHUs), TOyYEeHUE U IIPHMEHEHHE.

Apensl. BeHsom: cocTas, CTpOeHHE, (QU3MUECKUE M XMMUICCKUC CBOMCTBA
(peaKiuu raJOreHHpOBAHMs ¥ HUTPOBAHU), MIONYUCHNE W IPUMCHEHHE. Tonyon:
cocmas, cmpoenue, —usuNeCKue U  XUMUHYeCKue  Ceolcmea (pearxyuu
2Q02eHUPOBANA U HUMPOBAHUS), NONyUenue U npumenenye. TOKCHIHOCTE apCHOB.



['eHeTrdeckas CBA3b MEXIY YITIEBOZOPONAMH, NMPUHAMIEKANIMMH K PA3IUIHBIM
KJaccam.

IIpupofHble HCTOYHMKM YIIeBOMOPOAOB. [IpMpOXHBEIH Ta3 W TOMyTHBIE
HeTsiHble rasel. Hedre m e€ npoucxoxnmenue. CriocoGbl mepepaGoTku HeTH:
IIEPETOHKA, KPEKUHT (TEPMUYECKHM, KaTAIUTHYECKHM), MHpoim3. IIpomyKThl
nepepaboTku He(TH, UX NPUMEHEHUE B NIPOMBIIUIEHHOCTH U B OBITY. KaMeHHbIH
YToJIb U IIPOLYKTHI €ro nepepabdoTKH. _

OKCIIepUMEHTAIbHBIE METOJbI HM3YYeHHS BEIIECTB W MX M[pEeBpaIieHMUil:
O3HaKOMJIEHHE ¢ 00pasuamy IIacTMace, KayqyKoB U Pe3uHsI, Kojutekimu «He]Tey»
1 «YTOIb», MOJIETIMPOBAHUE MOJIEKYJ YITIEBOZOPOIOB U TallOr€HONPOM3BOIHBIX,
POBEJICHHE IPAKTHIECKON PabOTHL: IIOMyYeHUE 3TUIICHA U H3YYEHUE €0 CBONUCTB.

PacuérHble 3amaun.

Berauicnenuss 10 ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00béMa,
KOJIM4YeCTBA MCXOMAHOI'O BEIECTBA MM NPOAYKTa peaKlMH I10 U3BECTHLIM Macce,
00BEMY, KOJIMYECTBY OJJHOI'O U3 HCXOAHEIX BEIIECTB MK IIPOIYKTOB PEaKIHH).

Kucaopoacoaep:xalune opranindyeckue coexuHe st

[lpenenbHble OAHOATOMHBIE CHHPTEL. MeTaHON ¥ 3TaHOI: CTPOEHHe,
buspyeckue U XHMMHUYECKME CBOWCTBA (peakidd ¢ AaKTUBHBIMH MeTalLlaMu,
rajloreHOBOAOPO/AMH, TOPEHHMEe), INpHUMEHeHHe. BOoIOpOojHBIE CBSI3H MEXIy
MOJIEKYTaMH CIIMPTOB. JleficTBUe MeTaHONIa U 3TaHOJIA HA OPTaHU3M YeJIOBEKA.

MHoroaromuble  CIUPTBL.  OTHIEHIVIMKONL ¥ TVHLEPHH: CTPOEHHE,
uspyeckue M XUMHYECKWE CBOMCTBA (B3aMMOIEHCTBHE CO IIEIOYHBIMH
MeTallllaMy, Ka4eCTBEHHas peaki¥s Ha MHOTOaTOMHBIe cnupThl). JlelicTBrue Ha
opraHusMm 4enoseka. [I[pumeHeHve MIMLIEPHHA U STHIEHTJIUKOJIA.

DeHON: CTpPOGHHE MOIEKYNEI, (HU3HYECKHe M XMMHUYECKHEe CBOWCTBA.
Toxcnunocts denona. [Ipumenenue deHoda.

Anpperunsl U kemoHol. DopManbIerul, aleTAIbIETHI: CTPOEHHE,
(usuueckue M XUMUUYECKHE CBOMCTBA (peakiM{ OKHMCIEHHS M BOCCTAHOBIICHES,
Ka4eCTBEHHBbIE peaKLliH), IOJyIeHHEe U TPUMEHEHHE.,

O/1HOOCHOBHEIE TIpe/ie/IbHble KapOOHOBBIE KHCIOTEL. MypaBbuHAs U YKCYCHAs
KHCIIOTHI: CTPOEHKE, (PU3UUeCcKre U XIMHIeCKue CBOUCTBA (CBOMCTBA, 0OIme [
Kjlacca KUCIIOT, peakius sTepupUKalum), Horyderue 1 npumererne. Creapunosas
1 OJICMHOBAs KHCJIOTEI KaK IPEICTaBHTENN BBICIIMX KapOOHOBBIX KHUCIOT. Melila
KaK COJIM BBEICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIIEE JeiCTBHE.

CrnoxHble 5(QUPH KaK IPOM3BOAHBIE KapOOHOBBIX KHUCIOT. [ MApPOIN3
c0xkHEIX 3QupoB. JKupsl I'uaponus sxxupos. [Ipumenenune xupos. Bruonorudeckas
POJIB KUPOB.

Yriuesomsl:  cocTaB, KilacCU(GUKAIMS — yIiIeBOHOB  (MOHO-, OHU- W
nosnucaxapubl). 1'moxosa — npocTelmuil MOHOCaxXapua: 0COOEHHOCTH CTPOEHHS




mMenu(Il), okucnenue aAMMHaYHBIM PaCTBOPOM OKCHIa cepebpa(l), BOCCTaHOBIIEHHE,
Oposxenue TJIFOKO3BI), HAXOXKIeHre B IIPUpOZe, NpuMeHeHne, GHONOTHIecKas POJTE.
®oTocunTes. DpyKTO3a Kak H30MED ITFOKO3EI,

Kpaxman u nemmonosa xax TIpUponHsbIe monumepsl. CTpoeHwe Kpaxmaja u
HC/UEONI03b1.  Ousuyeckue p XUMHIHMECKUE  CBOKCTBA Kpaxmana (tunponus,

Boraucnenus o YPAaBHEHHUIO XUMHUYeCKoi Peaknun  (maccel, 06néma,
KOJIMIeCTBa HCXONHOTO BemecTsa WM TIPOIYKTA peaxiuy mo H3BECTHEIM Macce,
00BEMy, KOIIMIECTBY OLHOTO U3 HCXOMHBIX BEILECTB WK IPOJIYKTOB peaxiim).

AsoTcozepikarue OPraHU4ecKue COeNNHEHUS,

AMHUHOKHCIOTE] Kak amQoTepHEIe OpPraHUYecKUe COeqUHEHMS. ®Ousnyeckue u
XUMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpumepe rmnuHa). Bronoruyeckoe
SHAYCHUE aMUHOKHCIIOT, Ilentumer.

BblCOROMOJIGRyJIHprle COeAMHen st

OcHOBHBIE MOHATHS XiMuY BBICOKOMOIIEKYIISIPHBIX COeNUHEeHMi}: MOHOMep,
TOJINMEP, CTPYKTYPHOE 3BEHO, CTeleHn HOIIUMEpH3aNuY, CpeHsis MOJIEKYIIpHast
Macca. OCHOBHbIE MeTop] CHHTE3a  BBICOKOMOIIEKYISIPHBIX COCAMHEHHH —
HMOTAMEPH3AIMS U MONHKOH e HCAT S,

OKCNepUMeHTab e METOIEl HM3YYEeHMA BEIECTB W mux IpeBpaIleHnui;
O3HaKOMIIeHHE ¢ 06pasamy UPUPOLHBIX U MCKYCCTBEHHBIX BOJIOKOH, ITacTMmace,
Kay4yKoB.

Mexnpenmerssie ¢z,

Peanuszanus MEXKIPEAMETHBIX CBA3eH mpH H3yICHUM OPraHUYecKoM XuMum B
10 xnacce ocymecraisercy d€pe3  HCmoNb30BaHMe Kak o6mux €CTECTBEHHO-



HAyYHBIX TTOHATHU, TaK ¥ MOHATHH, SBIMIOIINXCS CHCTEMHBIMH UL OTAEIbHBIX
IpEeIMETOB eCTECTBEHHO-HAYYHOTO LIHKIIA.

O6Ire ecTeCTBEHHO-HAYYHbIe TIOHATHS: SIBICHHEe, HAyYHbIH (aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAHM3, CHHTe3, KIaCCH(QUKAIW, IIePUOJUIHOCTE, HabIONeH e,
HU3MepeHne, SKCIIEPUMEHT, MOJEIHNPOBAHHE.

dusuKa: MaTepus, OSHeprusd, Macca, AaToM, 3JeKTPOH, MOJICKYIa,
SHEpreTHYEeCKHil ypOBEHb, BEINECTBO, Tejlo, OOBEM, arperarHoe COCTOSHUE
BEIeCTBA, (PU3NYECKUE BEIUUMHE] M €IUHUIIBI MX H3MEPEHHU.

Buonorusi: KieTka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dorocunTe3, GUONOTMYECKH AaKTHBHbIE BemecTBa (Gesku, YIIeBOABI, JKUPBI,
bepMeHTEI).

[eorpadusi: MHHEpaIbl, TOPHBIE IIOPOJIBI, MOJE3HbIe HCKOIaeMble, TOIUIHBO,
pecypcsl.

TexHonorud: NWINEBLIE MPOMYKTE, OCHOBBI PalMOHAIBHOTO IHUTAHMS,
MOIOIIME CPENCTBa, JIEKapCTBEHHBIE ¥ KOCMETHIECKUE IIPerapaThl, MaTepHabl 13
HCKYCCTBEHHBIX ¥ CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAS 1 HEOPTAHUYECKASI XMW

TeopeTHyecKHe OCHOBBI XHMUH

XuMuueckdii diaeMeHT. ATom. Slgpo aroMa, HM30TONBL OJEKTPOHHAS
060710uKa. DHEpreTHUeCKHe YPOBHH, MOTypPOBHH. ATOMHEIE opOUTand, s-, p-, d-
snemerTsl. OCOOEHHOCTH pacIpeleleHts] 3JeKTPOHOB Mo OpOUTaNsIM B aromax
5JIEMEHTOB MEPBBIX YETHIPEX MEPUOTOB. DNEKTPOHHAS KOHPUIYpALHs aTOMOB.

TTepuonudeckuii 3akoH u [lepuojdeckas cucTeMa XMMUYECKUX dJIeMeHTOB /1,
1. MengeneeBa. CBiI3b NEPUOJMYECKOrO 3aKOHA i IleproauvIecKod CHUCTEMBI
xuMudeckux s1ementoB . M. MenpneneeBa ¢ COBpPEMEHHOM TEOPHEH CTPOCHUS
aTOMOB. 34KOHOMEPHOCTH W3MEHEHHs CBOMCTB XHMMHUYECKHX 3JEMEHTOB H
00pa3syeMbIX WMH IPOCTBIX M CIIOXHBIX BEIIECTB IO TpynmaM M IIEPHOAAM.
3HaveHre IePHOINIEeCKOro 3aKOHA B PA3BUTHH HAYKH.

CtpoeHue BelecTBa. XHMHUYECKas CBS3b. Bunel XMMHYECKOM CBSI3H
(koBaJeHTHAs HENOJspHAas ¥ I[OJUIpHAs, HOHHAS, MeTajumdeckas). MexaHusMmel
00pa3oBaHUs KOBAICHTHOW XHMHYECKOH CBA3M (OOMEHHBIX M JOHOPHO-
aKuenTopHbii). BomopoxHas cBs3b. BaleHTHOCTh. OIEKTPOOTPHIATENLHOCTE.
Crenenb okucieHus. VIOHBI: KATMOHEI X aHHOHBL.

BemiecTBa MOJEKYJISAPHOTO ¥ HEMOJIEKYJSPHOTO  CTPOEGHHUS.  3aKOH
[OCTOSIHCTBA COCTaBa BellecTBa. THIILI KPHCTAIHYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT THUIIa KPUCTAIIMYECKOH PEIIETKH.



[Nonsitre o AUCICPCHBIX cHCTeMax. McTunube H KOJUIOMZIHEIE pacTBOpEL
Maccogas nons Bemecrsa g pacTBope. _
Knaccudukanus HEOPraHu9IecKux CO€IMHEHMUIH. Homenxmarypa

[IPHHANIIEXXaMNX K Pas3IHYHbIM KJaccam.

XuMudeckas peaknus.  Knaccnpukanms XUMHYECKHX  peakiuii B
HEOPraHu4ecKodl W oprammyeckoi XAMUH. 3aKoH COXpPaHEHHS MaccChl BelIecTs,
3aKOH COXpaHEHUs U HPEBPAIIEHNs S9HEPrUU Opu XUMHYECKHX peaKIusX,

CkopocTs beaknuwn, e€ 3aBHCUMOCTE OT Pas3IMYHEIX cpa}{'ropOB. Ob6parumere
Peakuuu. XwuMuyeckoe paBHOBecue. DakTopsr, BIMAIOMIME Ha COCTOSHHE
XUMHYECKOIO PaBHOBECHS. Hpurnmn JTe Mlatense,

ONeKTponuTHYeckay Auccounanus. CHIbHEE U cabie SJIeKTponuTel. Cpena
BOZIHBIX PaCTBOPOB BEIECTR: KHCIasd, HelTparbHas, menoqnas.

OKHCJIHTeﬂLHO-BoCCTaHOBHTeﬂLHHe peakiuu.

OKCHepUMEHTAIbHELE MCTOLBI H3YyYEHHS BENIECTB U mx [IpEeBpaIleHnH
ACMOHCTpanus Tabmury «Ilepnomuaeckas cucrema XUMHYCCKHX aneMeHToB ][, U,
Menneneegay, H3ydCHHE MOZENeH KpHCTallHyecKux PemI€ToK, HabmoneHHe K

peaxImy.

Pacuérurre 3amaypy,

Pacuérer 1o YPaBHEHUAM  XHMHYECKHX Peakumi, B ToM uucje
TCPMOXHMUYECKUE PACHETEI, PACYETEI ¢ HCIOIb30BAHMEM MOHATHS (MACCOBas mos
BEIIECTBaY.

Heopranuueckas xumusg

Hemerampr. ITonoxenue HEMEeTaljioB B Ilepromuueckoit cucTeme
XUMUYCCKUX aeMeHToB JI. . Menneneesa u OCOGEHHOCTH CTPOEHHS aTOMOR,
Dusnueckue cpoiicTra HEMETAJIIOB. AMIOTPONMMS HeMeTaiop (Ha TpuMepe
Kucnopona, cepsl, dhocdopa u yriiepona).

XHUMUYecKkne cBoiicTpa BOXHEHWIINX HEMEeTaIoB (raoreHos, CepEI, a3ora,
dbocdopa, YOIEpoma  u  KpeMHHI) ®  px COCIIMHEHHH  (OKCHIOB,
Kucroponconepxanmx xucior, BOZIOPOZHEBIX COenMHERMI).

Ilpumenenue Baxueiinmix HEMETaJIOB U MX COeqHHEeHUE.

Mertannsr. ITonoxenue MeTamos B Ilepuonuueckoit cucrenme XUMHYECKHX
SNeMeHToB [[. M. Menneneega. Oco6ennoctu CTPOCHUS 3NEKTPOHHEIX 060M0TeK
dTOMOB MeTaynos. Obume (usneckue CBOMCTBa MeTamios. Criaggs METAaIJIOB.
OneKTpoxuMmIecKmii PAI HAPsOKEHUH MeTaios.



XUMHUUECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpWi, Kajlui, KalbIlui,
MarHuii, aIIOMAHHM, IIUHK, XPOM, JKeJIe30, Mellb) U X COeMHEHUH.

O6mpe crnoco0Bl MOMYYeHHss MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKcrnepuMEHTAIBHBIE METONBI H3y4eHHs BEIECTB M HX IPEeBpalleHHM:
H3ydeHHe KOJUIEKIMH «MeTamisl U CIUIaBbl», 00paslioB HEMETA/IOB, PEIIeHHE
SKCIEpUMEHTANBHEIX 3a7ad, HaOlloJeHWe M ONHCaHWe MIEeMOHCTPALMOHHBIX H
1aGOpaTOPHBIX OIMBITOB (B3aMMOJEHCTBME TMIPOKCHAA alllOMHHHS C pacTBOpaMu
KHCJIOT | IIEJIOoYeH, KaueCTBEHHbIE peak[ii Ha KaTHOHBI METaJLIOB).

PacuétHrle 3amavn.

Pacu&Tel Macchl BeliecTBa WM 00bEMa razoB IO M3BECTHOMY KOJIHUYECTBY
BEIllecTBa, Macce WM O0BEMY OJHOIO M3 Y4YacTBYIOIIMX B pEaklHWH BEIIECTB,
pacuéTel Macchl (00bEMa, KOIHYecTBa Bell[eCTBa) MPOMYKTOB PEAKIUH, €CIIU OJTHO
U3 BEILIECTB UMeeT IPUMECH.

XHMHus H 3KH3Hb

Posb XxuMHKM B OOECIIEYEHHUH 3KOJIOTUYECKOM, SHEpreTUIeCKon M IHIIEeBOM
0e30acHOCTH, pa3BUTUU MeAWUHHBL. [loHATHE O HAyYHBIX METOHAX IIO3HAHUS
BEIIIECTB U XUMHUUYECKUX PEaKIIU.

[pepctaBieHuss 00 O0OMMX HAaydHBIX MPHHIHUIIAX TPOMBIIIIEHHOTO
MOJTyYeHMsI BaXKHEHIIUX BEIIECTB.

YenoBeK B MHpPE BELIECTB W MaTEpHANIOB: Ba)XKHEHIIME CTPOWTETHHEIE
MaTephaibl, KOHCTPYKI[MOHHBIE MAaTepHallbl, KpacKu, CTEKJIO, KepaMuka,
MaTepHaibl UL DJIeKTPOHUKH, HAaHOMAaTePHalbl, OPraHWYECKUe U MHUHEpalbHbIE
yrnoOpeHus.

XuMHsS H 300pOBbe UeJOBEeKa: IpaBHWJia HCIIOIB30BaHMS JIEKAPCTBEHHBIX
TIpenaparos, npaBuia 6e30acHOTO UCIIOJB30BAHNUS IPENapaToB ObITOBOM XHUMUH B
IIOBCEIHEBHOM JKMU3HHU.

MesxnupeIMEeTHEIE CBS3H.

Peanusaliis ~ MEKIPEAMETHBIX  CBi3ed IpH  u3ydyeHuW oOmed wu
HEeOpraHu4ecKod xuMuu B 11 Kiacce OCYIIECTBIISICTCS Yepe3 HCIIONb30BaHHE KaK
OOIIMX €eCTeCTBEHHO-HAyYHBIX IIOHSATHA, TaK W IOHATUH, SBISIOIIMXCS
CHUCTEMHBIMH JIJIST OTJICNBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

O6Le ecTecTBEHHO-HAYYHBIE IOHSTHS: HAay4HBIH (akT, THIIOTE3a, 3aKOH,
TeopHs, aHalM3, CHHTe3, KiacCH(HUKalys, IepHOAMYHOCTh, HalNIoNeHuE,
SKCIEPUMEHT, MOJEINPOBAHUE, H3MEPEHHE, SBIICHUE.

du3nKa: Marepus, SHEPrus, Macca, aToM, 3IeKTPOH, IIPOTOH, HEHTPOH, HOH,
U30TOII, PaJIMOaKTHBHOCTE, MOJEKYJa, SHEPIETHIECKHH YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHUE BeIlecTBa, (PU3MUECKHe BEIWYMHBI U eAUHULBl HX
M3MEPEHMUsI, CKOPOCTb.



Buonorya: KIeTKa, OpraHM3M, OKocucTema, Ouocdepa, Makpo- H
MHKpO3JIEMEHTE], BATAMUHBI, 0OMEH BeIIeCTB B Opranu3Me.

[eorpads: MEHEDAIE], TOPHBIE TIOPOJBI, TOJIE3HBIE MCKOMAeMBIE, TOILIABO,
pecypcElL.

TexXHONOrHs: XAMHAYECKas MPOMBIIUIEHHOCTh, MEeTaIypris, IMpou3BOJACTBO
CTPOMTENBHBIX MATePHAOB, CENbCKOXO3AHCTBEHHOE IPOU3BOACTEO, IHIICBA
IPOMBIIIIEHHOCTE,  (hapMalleBTHYecKas — HPOMBILUICHHOCTE,  TPOM3BOACTEO
KOCMETHYECKHX TperaparoB, POM3BOJACTBO KOHCTPYKIHOHHBIX MAaTEpHasIos,
37IeKTPOHHAS TIPOMBIIIIEHHOCTD, HAHOTEXHOJIOTHH.



IVIAHWPYEMBIE PE3VJIbTATBI OCBOEHWS TTPOT'PAMMEI 110 XUMWN
HA BA30BOM YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHNS

JIUYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHSI
o0yJaroIIMMUCS TpOrpamMMm cpenHero o0Iiero o0pa3oBaHus (JIUYHOCTHBIM,
MeTalpeAMETHBIM M IpeaMeTHbIM). HayuHo-mMeromwueckoil OCHOBOM s
pa3pabOTKH IUTaHUPYEMBIX Pe3yJIbTaTOB OCBOGHHS IPOTrpaMM CpeIHEero oO0IIero
00pa3oBaHuUs SBIAETCS CUCTEMHO-AESITEIBHOCTHBIN TTOIXO/I.

' B COOTBETCTBMM C CHCTEMHO-AEATEIbHOCTHBIM IIOJXOJOM B CTPYKTYpe
JTUYHOCTHBIX pPe3yJbTaTOB OCBOCHMs IpeiMera «XMUMHUS» HA YPOBHE CPEIHEro
o61ero o0pa3oBaHusl BIICICHBI CICAYIOLIUE COCTABIISIONTHE:

OCO3HaHKE OOYYalOIIMMHUCS POCCHMCKOW TIpa){AaHCKOW HWIEHTUIHOCTH —
FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEIEIICHHUIO;

HaJIlgie MOTUBALMU K 00yUCHHUIO;

LIeJIEHAIIPaBIIEHHOE Pa3BUTHE BHYTPCHHUX YOSKIEHUH JIMYHOCTH HA OCHOBE
KJIIOYEBBIX LIEHHOCTEH U UCTOPHYECKUX TpaAULUil 6a30BOM HAYKU XUMUU;

FOTOBHOCTb U CIIOCOOHOCTH OOYyYarOLIMXCs PYKOBOJCTBOBATHCS B CBOEH
NesTeTbHOCTH LIEHHOCTHO-CMBICIOBEIME YCTAaHOBKAMH, TPHUCYIIAME I€I0CTHON
CHCTEME XHUMUYECKOIro 00pa3oBaHMs;

HaJIn4#e IPaBOCO3HAHMS 3KOJOIMYECKOH KYIbTYPHI ¥ CIIOCOOHOCTH CTABHTh
LIEJIA ¥ CTPOUTH JKU3HEHHEIE TUIaHBL

JIn4HOCTHEIE pe3yslbTaThl OCBOCHMS IIpenMeTa «XHUMHUS» JTOCTHUTAIOTCS B
€IUHCTBE Y4eOHOHM U BOCHHTATENIBHOM JEATENBHOCTH B COOTBETCTBUU C
IyMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, TYXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMHU
U HeallaMUd POCCHMCKOro TIpa){TaHCKOro oOINecTBa, NPHHATEIMH B 0O0IIecTBe
HOPMaMHM W IpaBWIaMH  [IOBEJEHHUS, CHOCOOCTBYIOIIMMHU  IIpOIeccam
CaMOIIO3HAHMs, CaMOpa3BUTHS W HPABCTBEHHOIO CTAHOBJIEHHS JIMYHOCTH
00y4aroImXCsl.

JIMYHOCTHBIE pEe3yNbTaTBl OCBOCHHUS IpeaMeTa «XHUMHUS) OTPakaroT
c(OPMUPOBAHHOCTE OIbITA II03HABATENBHOW M MPAKTHYECKOH JIEATEIbHOCTH
o0yJarommxcs 0 peajiu3alliy PUHATEIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpasKaaHCKOro BOCIIUTAHUS:

OCO3HaHMA 00YYArOIIMMUCS CBOUX KOHCTUTYILMOHHBIX TIPaB U 00s3aHHOCTEIH,
YBa)XX€HUs K 3aKOHY U IIPaBOIIOPSIKY;

IIPEJICTAaBIEHU. O COLHMANbHBIX HOPMax M IpaBWIax MEKIHMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOU TBOPYECKOM NEATEIFHOCTH IPHU CO3IMaHMH YIeOHBIX
IPOEKTOB, pPeIleHUH y4eOHBIX U II03HABATENBHEIX 34144, BEIIOIHEHHH XAMHUECKHIX
SKCIIEPHUMEHTOB,

CIIOCOOHOCTH IOHMMATh ¥ IIPUHAMATH MOTHBBI, HAMEPEHHs, JOTHKY U
apryMEHTBI IPYI'HX IPX aHalIu3€ Pas3jIMYHBIX BUJIOB y4eOHOU [NESTeNbHOCTH;

2) IATPHOTHYECKOIr0 BOCIIMTAHHUS:

[OCHHOCTHOI'O OTHOUICHHS K MCTOPHYECKOMY M HAYYHOMY HACIIEIHIO
OTE€4YECTBEHHON XHNMHU,

YBOKEHHA K IIPOLECCY TBOPYECTBA B OONACTH TEOPHH M IPAKTHYECKOIO
PHMCHCHHS XMMHUM, OCO3HAHUS TOTO, YTO JOCTHIKEHMS HAYKH €CTh Pe3yJIbTaT
JNUTENBHBIX — HAOIOACHHMH, KPOIOTIMBBIX OKCIEPUMEHTAJLHEIX  [TOMCKOB,
IIOCTOSTHHOT'O TPY/J1a YY&HBIX U IIPAKTHKOB;

MHTEpECa U II03HABATEIIbHBIX MOTHBOB B IIOy4€HUH U TIOCIEAYIOIIEM aHaN3e
MHQOpMALMH O TIEPEIOBEIX JOCTIKEHUAX COBPEMEHHOM OTEUECTBEHHOM XUMUM,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:

HPaBCTBEHHOI'O CO3HAHUS, TUYECKOIO IMOBEAEHNUS,

CIIOCOOHOCTH OLICHUBATH CHTYALlUH, CBSI3aHHBIE ¢ XUMUYECKHMH SBICHISIMU,
U NIPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHPYSCh Ha MOPaJbHO-HPABCTBEHHEIE
HOPMBI U 1IeHHOCTH;

FOTOBHOCTH OLEHHMBATh CBOE IMOBENEHHME M IIOCTYIIKHA CBOUX TOBApHIIEH C
TO3ULIMKH HPAaBCTBEHHLIX M IIPABOBBIX HOPM M OCO3HAHHWE IIOCIENCTBHI 3THX
IIOCTYIIKOB;

4) bopMupoBaHisT KYJbTYPbI 3/10POBbSI:

NOHUMAaHMS I[EHHOCTEH 3[10poBoro u OesomacHOro obpasa IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIUEHHS K COGCTBEHHOMY (pusmgeckoMmy u
TICUXHYECKOMY 3/10POBBIO;

cobimozieHus TpaBui 06e30macHOr0 OGpalleHHsl C BemecTBAMH B ObITY,
NIOBCEHEBHOM JKU3HU U B TPYIOBOH JIEATENLHOCTH;

IIOHUMaHus LEHHOCTH TMpaBHJ MHIMBHIAYAJILHOI'O M KOJUIEKTHUBHOI'O
6e3011aCHOTO TTOBEIEHN)S B CUTYALHX, YTPOKAIOIIMX 30POBBI0 U JKU3HY JTIOIeH;

OCO3HaHMS IOCNICJCTBUH W HENPHATHS BPEIHBIX NPHBEIYEK (YIoTpeGneHus
aJIKOT0JIs, HAPKOTUKOB, KYPEHHUS);

5) TpyaoBoro BocnHTaHMsI:

KOMMYHHKaTUBHOH  KOMIIETEHTHOCTH B  y4eGHO-HCCIENOBATENbCKOMN
AEATENBHOCTH, OOLIECTBEHHO TIOJI€3HOH, TBOPYECKOW M APYrHX BHAx
LEeSATENBHOCTH;

YCTQHOBKM Ha aKTHBHOE YyYacTWe B pEIICHUH IIPaKTHYECKHX 3a71ad
COLMAaJbHOM HATIPABIEHHOCTH (B PaMKaX CBOETO KIIACca, LIKOJBI);



WHTepeca K MPaKTHIeCKOMY M3y4eHMIO Ipodeccuil pasmuqHoro pona, B ToM
ylcjIe Ha OCHOBE IIPUMEHEHUS TPEeIMETHBIX 3HAHHUH 10 XMUMHUH,

yBaXXEHHUS K TPY/LY, JIFOSM Tpy/ia U pe3ysbTaTaM TPYI0BOW IesSTebHOCTH;

rOTOBHOCTM K OCO3HAHHOMY BEIOOpY WHIMBHIYaILHOW TPACKTOPUHU
ob6paszoBanms, Oymyuieil mpodeccHH M peanusandd COOCTBEHHBIX JKH3HEHHBIX
IUIAHOB C yYETOM JIMYHOCTHEBIX MHTEPECOB, CIOCOOHOCTEN K XUMUH, HHTSPECOB U
noTpebHOCTEN 00IIIECTBA,;

6) 3K0JIOrHYeCKOro BOCIHTAHMSA:

HKOJIOTHYECKH I1eJIeCO00pa3HOr0 OTHOINEHHsS K IPUPOJIE, KaK HCTOYHHKY
.CYIIIECTBOBAHMUS )KU3HU Ha 3eMIIE;

[IOHUMAHHUS TJI00ATBHOIO XapakTepa 3SKOJIOTHYeCKHX IpoOJeM, BIHSHHMS
HKOHOMMYECKHUX IIPOI[ECCOB HAa COCTOSTHUE IPHPOIHON U COLMaIbHON CPeIbl;

OCO3HAHUSI HEeOOXOAMMOCTH WCIIOJIB30BaHUS JOCTYDKEHHH XHMHH IS
pelieH st BOIPOCOB PallMOHAIBHOIO IPUPOIONONE30BaAHMS;

AKTUBHOIO HENPHSTHS [IEUCTBHH, IPHHOCAIIMX Bpel OKpYyKarollen
IPUPOJIHOM cpele, YMEHHs IPOTHO3MPOBAaTh HEeOJIArONPUSTHBIC SKOIOTHYECKUe
HOCJIEICTBHS [IPEANPHHIMAEMBIX NEHCTBUMN U NIPEOTBPAIIATE HX;

HaJIM4Ksl Pa3sBUTOrO 3KOJOTHYECKOI'0 MBIIIIEHHS, SKOJIOTHYECKOH KyIbTyPHI,
OTIBITA TeSITeIbHOCTH 9KOJIOTUYECKOU HAIIPaBIEHHOCTH, yMeHUst
PYKOBOZICTBOBATHCS. MIMH B II03HABAaTENbHOH, KOMMYHMKATHBHOW M COLMAIBHOH
NpaKTUKe, CIIOCOOHOCTH M YMEHHS AaKTHBHO TIPOTHBOCTOSTE HJIEONOIHH
xemodobuu;

7) H€HHOCTH HAYYHOI0 MO3HAHUSI:

chOPMHUPOBAHHOCTH MHPOBO33DEHHS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH U 00IIeCTBEHHOM IPAKTUKH;

[OHUMAHHUS CIHENUPHUKA XUMUM KaK HayKd, OCO3HaHHA €€ poiau B
(GOpMHUPOBAHKMK PALMOHABHOTO HAYYHOrO MBIIIICHHS, CO3JaHUM IIEIOCTHOTO
HpeCTaBleHus 00 OKPY’KalolleM MUpPEe KaK O eIHHCTBE IMPHPOJBI U YEelOBEKa, B
MO3HAHMM TPUPOMHBIX 3aKOHOMEPHOCTeH H PpEeIIeHMH IIpo0JeM COXpaHeHHs
IPUPOHOTO PaBHOBECHSI;

yOeKIEHHOCTH B OCO0OOH  3HAYMMOCTH  XHMHH UL COBPEMEHHOM
[MBHJIM3ALIMH: B €€ T'yMaHUCTHYECKOW HAlIPaBIeHHOCTH U BAKHOM POJIH B CO3/1aHUH
HOBO} 0a3bl MaTepHalbHOW KyIbTYypbl, peLIeHHM TIJIOOabHBIX —IpodiieM
YCTOWYMBOIO Pa3sBUTHs YeJOBEYECTBA — CBHIPHEBOM, HEPreTHYeCKOH, MUIIEBOH 1
SKOJIOTUYECKOH 0e30I1acHOCTH, B Pa3sBUTHH MEIMIMHBI, 00ECIIeYeHHMH YCIOBHM
YCIENTHOro TPy ¥ 3KOJIOTHYeCcKH KoM(pOPTHOM JKU3HHU KaXI0T0 1ieHa 001ecTsa;

eCTEeCTBEHHO-HAYYHOM TpPaMOTHOCTH: IOHMMaHMs CYIIHOCTH METOOB
[IO3HAHHS, HCIONB3YeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh
Mody4aeMble 3HAHHS IS aHalu3a U OOBSICHEHUS SBJICHUH OKPYIKaIOIIero MUpa u



IPOUCXOAAIINX B HEM M3MEHEHNUH, yMEeHHUs JenaTh 000CHOBAaHHBIC 3aKJIFOIECHHA Ha
OCHOBE HAYYHBIX ()aKTOB ¥ UMEIOIIMXCS JaHHBIX C LENIBI0 TOTYYeHU TOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENbHO MCIIONIB30BaTh XHWMHYECKHe 3HaHUI [
pelneHus mpobiieM B pealibHBIX JKU3HEHHBIX CHTYALHSIX;

UHTEpeca K MO3HAHHUIO U HCCIIeNOBaTeIbCKOM NeATENbHOCTH,

FOTOBHOCTH M  CIOCOOHOCTM K  HENpepelBHOMY  OOpasoBaHHIO U
caM000pa3oBaHUIO, K aKTHBHOMY IIONYyYEHHIO HOBBIX 3HAHHM IO XUMHUH B
COOTBETCTBHUH C )KH3HEHHBIMU NTOTPEOHOCTAMU;

HHTepeca K 0COOEHHOCTAM TpyJa B PasiIM4HBEIX cdepax MpodecCHOHATbHOM
IesITeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHBIE pe3yJIbTaThl OCBOEHMsI yueOHOro npenmera «XUMHA» Ha
ypOBHE cpeliHero obiero 00pasoBaHus BKIIIOYAIOT:

3HayuMBle Ui (GOPMHPOBAaHHS  MHPOBO33pEHMS  O0ydaromuxcs
MEXIUCLUUILIHHAPHBIE (MEeXIpeIMeTHbIe) oOImeHayHble MOHATHS, OTPaXAOIINe
IIEJIOCTHOCTh HAyJHOM KapTWHBI MHpa M CHENU(UKY METONOB IO3HAHW,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIeCTBO, SHEPrus, sBJICHHUE,
TIPOIECC, CHCTEMA, HaydHBIH (DaKT, PHUHIMIL, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, HcCleJoBaHne, HaboieHne, U3MEPeHHe, IKCIIEPUMEHT U IPyTHE);

yHUBepCalbHble ydeOHbIe NeHCTBHA (IIO3HABaTeNbHbIE, KOMMYHUKATHBHBIE,

pEryJSITUBHEIE), ofecrieynBaroIye dhopmMUpOBaHUE (yHKLIHOHATBHON
IPaMOTHOCTH ¥ COLMATBHON KOMIIETEHIIUH 00yJaroIluXCs;
CIIOCOOHOCTH oOyuaromuxcs UCII0JIB30BaTh OCBOEHHBIE

MEKIMCIUILIMHAPHEIE, MUPOBO33pPEHUECKHE 3HAHUS U YHHUBEPCAIbHBIE y4eOHbIC
JEHCTBYS B IO3HABATENIBHOM M COLIUAILHOM IPAKTHKE.

MeramnpeaMeTHble pPe3yJlbTaThl OTPaXKalOT OBJAaJEHHE YHHUBEPCAIbHBIMU
yueOHBIMA  TI03HAaBATEJIbHBIMH, KOMMYHHWKATHBHBEIMM H  PEryJsTUBHBIMH
JIEeHCTBUSIMH.

Osnanenue YHUBepCaJbHbIMHU y4eOHbIMHU NO3HABATEIbHBLIMH
JAefHCTBUSIMU:

1) GazoBble JIOrHYECKHE AeHCTBHSI:

caMOCTOSITENIBHO  (OPMYyJIHpOBaTh W aKTyalu3upoBaTh  Ipobiemy,
BCECTOPOHHE €€ pacCMaTpPHUBATE;

OTIpeNeNsiTh el [eATeIbHOCTH, 3a/aBas IlapaMeTpbl M KpPUTEpHH HX
IOCTHIKEHHUSI, COOTHOCHUTD Pe3yJbTaThl JEATEIbHOCTH C IIOCTABJIEHHBIME IEIISIMH;

UCIIOJIB30BATh MPU OCBOCHWU 3HAHWUW NPHEMBI JIOTHYECKOTO MBIIUICHUSI —
BEIIEISITh XapaKTepHble NMPU3HAKW IOHATHH M YCTAHAaBIWBATH MX B3aHUMOCBS3b,



HCIIONIB30BAaTh COOTBETCTBYIOLIME IIOHATHS ISl OOBSICHEHUS OTAEIBHEIX (AaKTOB U
SIBJICHUIM;

BEIOMpATh OCHOBAHHMS M KPUTEPHH U1 KIacCHHKALMK BEIIECTB 1
XUMHAYECKUX PeaKIuii;

yCTaHABIMBATh I[IPUYMHHO-CIEJCTBEHHBIE CBA3H MEXIY HU3Y4IaeMBIMH
SIBIICHUSIMU;

CTPOWTH JIOTHYECKHE pacCcyxJeHus (MHIYKTHBHbIE, MHEIyKTHBHEIE, IO
AHAJOTUK), BBIBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHSI B PacCMATPHUBACMBIX
ABIEHUSX, QOPMYIUPOBATE BEIBOJbI U 3aKIFOUEHN;

IPUMEHATH B IIPOIIeCCe I103HAHMS, UCIIONB3yeMble B XUMHUH CHMBOIMYICCKHE
(3HaKOBBIE) MOJIENH, IPe0Opa30BbIBATh MOZIENBHEIE ITPEICTABIEHHA — XUMUYECKHH
3HaK (CUMBOI) 3JIEMeHTa, XUMu4ecKas GpopMyna, ypaBHEHHE XMMHYECKOU peaKiiuy
— IpY pelleHuy y4eOHBIX NMO3HABAaTENBHBIX M MPAKTUYIECKUX 3a71ad, NPUMEHATH
Ha3BaHHbIE MOJEIbHBIE IPEICTABICHUs IS BEIABIEHHS XapaKTEPHBIX IPU3HAKOB
U3ydyaeMbIX BELIECTB U XUMUYECKHUX PEaKIIHH.

2) 6a3oBble HUccCIeI0BaTeNbCKHE AeCTBHSI:

BIAZEeTh OCHOBAMH METOJOB HAy4YHOI'O IIO3HAHHS BENIECTB U XUMHUYECKHX
peaKiui,

GopMyIMpOBAaTh LENU U 3aa49d UCCIIEIOBAHNS, HCIIONB30BaTh [10CTaBICHHBIE
U CaMOCTOSTENIBHO C(HOPMYJIHPOBaHHBIE BOIPOCHI B Ka4yeCcTBe WMHCTPYMEHTa
[TO3HAHWUS U OCHOBEI IJIs (POPMHPOBAHUS THIIOTE3BI 110 IPOBEPKE IPaBUIBHOCTH
BEICKA3bIBAEMBIX CYIKICHUM;

BJaZeTh HABBIKAMH CaMOCTOSATEJIBHOTO IIIAHUPOBAHHSA M IIPOBEJICHUS
yUeHHIECKHX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATE yMEHMs HAaGIONATh 38 XOJIOM
IpoIlecca, CaMOCTOSITENBHO IPOTHOZHPOBATE €ro pesynbrar, (OPMYIHpOBATH
0000IIIeHNs ¥ BBIBOEI OTHOCHTEIEHO JOCTOBEPHOCTH PE3YIIbTATOB UCCIIeIOBAHMUS,
COCTABIIATH 000CHOBAHHLIN OTYET O MPOENIaHHON paboTe;

IpHOGpPETaTh OMBIT YUCHHIECKOH HCCHENOBATeNbCKOM M IIPOCKTHOM
IeATENbHOCTH, IPOSBILITH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTENIBHOMY
IIOMCKY METOJIOB PEIlIeHHUsI TPAaKTUIECKHX 3a71a4, IPUMEHEHUIO Pa3IHIHBIX METOI0B
TTO3HAHMS.

3) padora ¢ ungopmanuei:

OPHEHTHPOBATECS B pasiMYHBIX HCTOYHWKaX MHpopMmauuu (HaydHo-
[OMyJLIpHAs JHTepaTypa XUMHUYECKOTO COICPIKAHHSA, CIPABOYHBIE MOCOOHS,
pecypcsl MuTepHera), aHANM3APOBAaTh HHGOPMAIHMIO PA3TMYHBIX BHUJOB U (OpM
IpeaCcTaBlIeHuUs, KPUTHUYECKH OILIEHUBATh ee JIOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTE;



(OpMyTHpOBATE 3alPOChl U HMPUMEHSTH PA3THIHBIC METOIBL IIPU MOUCKE 1
orbope WH(OPMAIHWH, HeoGXOMMMOM IS BBEINOJMHEHHsS Y4eOHBIX 3a7ad
ONpeAesIEHHOr0 TUIIA;

nproGpeTaTh ONBIT HCIOJIB30BAHMS WUH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTHH K Pa3InIHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSTEJbHO ~ BHIOMpAaTh  ONTHMANBHYI0  (opMy — MPEICTaBJICHHs
‘pHbopMaLuy (cxeMsl, rpad UKy, JHarpaMMbl, TA0JAIBL, PACYHKH 1 IpyTHe);

MCTIOTB30BATH HAyYHbIH S3BIK B KA4ECTBE CPE/ICTBA IIPH paboTe ¢ XUMUIECKOH
ua(OpManyeil: NPUMEHATh MEeXIpeaMeTHble (dusndeckue H MaTeMaTHIECKHUE)
. 3HAKHU U CUMBOJIBL, (hopMyJibl, aO0peBHAaTyphl, HOMEHKIATYPY;

HCIIOJIB30BaTh M Ipeo0pa3oBBIBATE 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HarJsIAHOCTH.

OBJajeHle yHHBepPCaIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUAMM:

3a71aBaTh BOIPOCHI 110 CyLIECTBY 00CYyK/IaeMOM TeMbl B XOJIe [raiora H/Unu
IUCKYCCHM,  BBICKashIBaTh  Med, (QOpPMyNHpOBaTh  CBOM  TPEIIOXKEHM
OTHOCHTEJIEHO BLIIOIHEHMS TIPeUI0KEHHON 3a1atu;

BHICTYIIATh C Tpe3eHTalyell pe3yNbTaTOB [O3HABATEIBHOH JEATENBHOCTH,
IIONyHYeHHBIX CAMOCTOSTENIEHO Ml COBMECTHO CO CBEPCTHUKAMHU IPY BBITOTHEHIH
XAMHAYeCKOTo SKCIIEPHMEHTa, MPAKTHYeCKOH paGoTHI MO MCCIENOBAHHIIO CBOUCTB
M3ydaeMEIX BEIECTB, peai3aliy y4eGHOro npoekTa i GOopMyTMPOBATE BRIBOZEI
110 pesyJbTaraM IIPOBEAEHHBIX UCCIEJOBAHHH ITyTEM COTJIACOBAHUA IIO3UIMH B
xoze 00Ccy K IeHns 1 0OMeHa MHEHUAM.

OgJiajeHne YHHBEepPCcaJbHbIMH PeryJsiTHBHBIMH JeHCTBUSIMH:

CAMOCTOSATEIBHO IUIAHMPOBATh W OCYILECTBISATH CBOIO II03HABATEIBHYIO
IeSTeNIbHOCTh, OIpelesisisi e Lend M 3ajaud, KOHTPOJIMPOBaTb M IO MEpe
HEOOXOUMOCTH KOPPEKTHPOBATh MpEMIAraeMbli  anrOpUTM JEHCTBHH IpH
BHINIONHEHAN yYeOHEIX M HCCIE/OBATEIbCKUX 3a/ad, BBIOHPATh Hambosee
5hbeKTUBHBIA CII0CO0 HX pemeHus ¢ y4ETOM IONYYEHHST HOBBIX 3HaHUU O
BelllecTBaxX ¥ XUMUYECKUX PEaKIIHX;

OCYIIECTBIIATH CAMOKOHTPOIIb CBOEH AesTENBHOCTH HA OCHOBE CaMOaHAIIN3a 1
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATDI
10 KJIACC

[IpemMeTHBIE pe3yibTaThl OcBoeHMs Kypca «OpraHmdeckas —XUMISD
OTpayKaroT:

cOpMHPOBAHHOCTb ~ TIPEJCTABICHUH O XUMHWYECKOM  COCTaBJIAIOIIEH
eCTECTBEHHO-HAYYHOM KapTHHBI MUAPA, POJIH XMMHH B O3HAHNHU SBICHUH PUPO/IEL,



B (JOPMUPOBAHMM MBIIUICHAA M KyJIBTypBl JIMIHOCTH, eé (yHKIHOHAILHOH
PaMOTHOCTH, HEOOXOIMMOMN [l PeIIeHIS IPAKTHICCKIX 3a1a4 ¥ 9KOJIOTMYSCKU
060CHOBAHHOrO OTHOIIEH!SA K CBOeMY 3[10POBBIO 1 IIPUPOJIHOM CpeZe;

paZeHde  CHCTEMOM  XMMHUYECKHX  3HAHMH,  KOTOpas — BKJIOHACT:
OCHOBOIOJArAlOIIMe TIOHATHS (XAMHUECKUH 9IIEMEHT, aTOM, JJICKTPOHHAA
060JI0UKa ATOMA, MOJIEKYII4, BAIEHTHOCTB, 3JIEKTPOOTPUIIATELHOCTE, XHMIHCCKa
¢BA3b, CTpyKTypHas dopmyra (pasBEpHyTas H cokpalléHHas), MOlb, MOISpHas
Macea, MOJIIPHBIN 00BEM, YTIIepOAHBIN CKETIET, (yHKIFOHANBHAS IPYIIIIA, PafUKall,
M30MepHisT, H30MEPBI, TOMOJIOTMYECKHH Psifl, FOMOJIOTH, YIIIEBOIOPO/IBL, KUCIIOPOA U
a30TCOZlepKAIe COEIMHEHHA, MOHOMEp, IOJIMMED, CTPYKTYpPHOE 3BCHO,
BBICOKOMOJIEKYIAPHBIE COSIMHEHHUs); TCOPUA M 3aKOHBI (Teopust CTPOEHHS
opraEuueckux BemecTs A. M. byTinepopa, 3aKoH COXpaHEeHHUs. MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYCCKHUH A3BIK XUMHH; MUpPOBO33pEHUYECKHE 3HAHMIL,
qeXallEe B OCHOBE IOHWMAHWS IPHYMHHOCTA M CHCTEMHOCTH XHMUHMCCKIX
sBieHU, (AKTOMOrMYeCKue CBEICHUT O CBOMCTBAX, COCTaBe, IIOIY4YECHHU WU
6e30acHOM MCIIONB30BAaHAM BaKHEHIIMX OpraHMYeCcKnX BCHIECTB B OBITY H
IIPAKTUIECKOH [eATeIbHOCTH TeJI0BeKa;

cOpMIpPOBAHHOCTS YMEHHH BBIABIATE XapaKTEPHBIC NpU3HAKUA TOHSTHH,
yCTAHABIMBATh UX B3aHMOCBA3b, MCIIONB30OBATE COOTBETCTBYIOIUE IIOHITUSA IIPH
OIMCAHMH COCTaBa, CTPOEHHUSI ¥ IPEBPAICHIH OpraHIecKiX COETUHECHHM;

c)OPMHEPOBAHHOCTh YMEHHIl HCIONb30BATE XUMUHUECKYIO CHUMBOJIUKY IS
COCTABIIEHMS. MOJIEKYJIIPHBIX H CTIPYKTYPHBIX (pa3BEpHYTOH, COKpAIIEHHOM)
dopMysl  OpraHMYeCKHX BEIIECTB U ypaBHEHHH XMMHYECKUX PeaKiuy,
M3TOTABIMBATE MOJIEIHM MONEKyJl OpraHMJeCKUX BEIIeCTB IS MINTFOCTParii Hx
XAMWYECKOTO M IIPOCTPAHCTBEHHOTO CTPOCHHUS;

c)OpMUPOBAHHOCTh yMCHHUI yCTaHABIMBATH MIPUHAICKHOCTD HU3YUCHHBIX
OpraHMYecKuX BELIECTB IO MX COCTaBy H CTPOEHHIO K ONpe/eEHHOMY
Kaccy/rpynne coeMHeHud  (YraeBOMOPOIBI, KHUCIOPOA M a30TcoepKaline
COeIMHEHHs, BBICOKOMOJIEKYIAPHEIC coefMHeHMs), MnaBaTb MM Ha3BaHWA TIO
cuctemarnueckoit Homenkaatype (IUPAC), a Takke NpUBOIHTE TPUBHAILHBIC
HA3BAHMSI OTHENbHBIX OPraHHYECKHX BEIIEeCTB (ITHJICH, [POIMICH, ALCTHICH,
STIICHITAKONb, TAMIEepHH, (GeHon, GopMalbIerul, alleTAIBAETH, MypaBbUHAs
KHCIIOTa, YKCYCHAs KHCIIOTA, ONEUHOBAsA KHCIIOTa, CTeapHHOBAT KHCJI0Ta, TIIF0K034,
(pyKTO3a, Kpaxma, IejI03a, TJIAIIVH);

c)OPMHUPOBAHHOCTh yMEHHs ONPEACIATE  BH/BI XUMHYECKOM CBSI3M B
OpraHMYecKUX COSTHHEHMSIX (OMHAPHBIC I KpaTHbIE);

c)OPMUPOBAHHOCTh YMEHHS TPUMEHITH MOJIOKCHIA TEOPHH CTPOEHHsA
opraruveckux BemecTs A. M. byrieposa i 0OBICHEHNS 3aBUCHMOCTH CBOWCTB
BelIeCTB OT MX COCTaBa M CTPOCHHS; 3aKOH COXPAHEHHS MACChI BELIECTE;



c(hOPMHPOBAHHOCTH YMEHHUH XapaKTePH30BaTh COCTAB, CTPOEHHE, DU3HIECKIE
U XUMHYECKHE CBOMCTBA THIMYHBIX [IPENCTaBUTENEH pasiIMYHBIX KIACCOB
OpraHMY€eCKHX BEIIeCTB (MeTaH, 9TaH, 3THIIeH, IPOIIHIIEH, alleTHIeH, Oyraaues-1,3,
MeTunOyTaauen-1,3, 6eH30I1, METaHOI, 3TAHOJ, STUIIEHIVIMKOIIb, MIHIEepUH, GeHO,
aleTanbIeTH/l, MypaBbHHAas U YKCYCHAasl KUCIIOTEI, TJIFOK03a, KpaxMall, LEJUI0JI03a,
aMHHOYKCYCHasl KHMCJIOTa), MJUIIOCTPUPOBATH I€HETHUYECKYIO CBSI3b MEXIY HHUMU
YPaBHEHHSAMH COOTBETCTBYIOIIMX XUMHUYECKHX peakIuid C HCIOIL30BaHHEM
CTPYKTYPHBIX (OpMYT;

c(hOpMUPOBAaHHOCTE YMEHHS XapaKTepH30BaTh UCTOYHUKH YIIIEBOJOPOIHOIO
CbIpbs (HedTh, IPUPOJHEIN Ta3, yroik), COCOOBI UX IepepaboTKH U MPAKTHIECKOEe
IIpPUMEHEHHUE IIPOAYKTOB I1epepaboTKy;

c(DOpMHPOBAHHOCTE YMEHUH TPOBOIWUTH BLIUMCIEHHS II0 XUMHUUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOIMYECTBAa MCXOIHOTO BEINECTBA WM MPOAYyKTa
peaKlyu 10 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO U3 HCXO/IHEIX BEIIECTB
WM IIPOJIYKTOB PEaKIIhH);

cOpMHUPOBAHHOCTE YMEHHII BIafeTh CHCTEMON 3HAHHH 00 OCHOBHBIX
METO/ax Hay4HOTrO ITO3HAHMA, HUCIIONb3yeMbIX B XUMUU IIPH W3YYEHHH BELIECTB U
XUMAYECKUX sIBIeHUH (HabmroeHne, H3MepeHne, IKCIIePUMEHT, MOJIEMPOBAHUE ),
UCIIONIB30BATh CHUCTEMHBIE XHMHYECKHE 3HAHUSI Uil I[PHHATHS pEIleHHM B
KOHKPETHBIX JKHU3HEHHBIX CHTyallWsX, CBSA3aHHBIX C BEHIECTBAMH M HX
[IpUMEHEHHEM;

cOpMHUPOBAHHOCTh YMEHHUH COOIIOAATH MPaByia II0Ib30BAHUI XUMUIECKOH
nocymoii u sabopaTopHBIM 00OpyIOBaHHWEM, a TakKe MpaBuia OOpalleHHs c
BEILECTBAMH B COOTBETCTBUH C MHCTPYKLHMSAMH IO BBIMOJHEHHIO 1ab0paTOPHBIX
XUMUYECKUX OIBITOB;

chOpMHPOBaHHOCT, yMEHWH IUIAHHPOBATh M BEINOJHATH XUMHYECKHI
SKCIEPUMEHT (IIPEBPAIEHHUs OPraHUYECKUX BEIIECTB [IPH HArPEBaHHH, [IOTyUYeHne
STHJICHA ¥ U3yYEHHE €0 CBOMCTB, KaYeCTBEHHbIE PEaKIINK OPraHUIECKUX BEIIECTB,
IeHatypauus OeJIKOB IIPK HarpeBaHUH, [IBETHEIE PEaKIiy OeIKOB) B COOTBETCTBUH
C IpaBUIaMHM TEXHHMKHA O€30IIaCHOCTH NpH OOpaIleHHW C BeIecTBAMU U
126opaTopHEIM  00OpYJOBaHHEM, IIPEACTABIATH PE3YNbTAThl  XUMHUYECKOTO
3KCIeprMeHTa B ()OpME 3alHCH ypaBHEHWH COOTBETCTBYIOIIMX pPEeakiuil H
(GopMynIHupoBaTh BEIBOJBI HA OCHOBE 3THX PE3YJILTATOB;

C()OPMHPOBAaHHOCTh YMEHHM KPHTHYECKH aHAIM3UPOBATL XUMHUYECKYIO
UHpOpMAIIMIO, TIOIy4YaeMyl0 W3 pa3HbIX HCTOYHUKOB (CPEICTBA MAacCOBOMH
uHbopManun, MIHTepHeT U Apyrux);

cOPMHPOBAHHOCTH ~ yYMEHHH  COOMIONATh  MNpaBuMia  5KOJOTHYECKH
1e71eCO00Pa3HOro IOBENEHHs B OBITY W TPYNOBOW IEATENBHOCTH B IEJAX
COXpaHEHHsI CBOEro 3[0pPOBhS M OKpY)KaIOLed MPUPOTHOM Cpeipl, 0CO3HABATEH



ONAacHOCTh BO3JIEHCTBHS Ha J>KMBBIE OPraHWU3MBI ONPEENEHHBIX OPraHUYeCcKuX
BeIleCTB, MOHMMas cMBICT Tokasatens IIJIK, mosCHATE Ha IpHMepax CIocoObI
YMEHBIIEHUS. W TPEJOTBpAIlleHHs HX BPEJIHOrO BO3JEHCTBHS HA OpPraHu3M
YyeJI0BeKa;

17 00yJaroIIuXCs ¢ OrpaHMYeHHBIMHM BO3MOYKHOCTSIMU 3I0POBBS: yMEHHE
PAMEHATh 3HAHHS OO0 OCHOBHBIX JOCTYIIHBIX METO/axX IIO3HAHWS BEIIECTB U
XAMUAYECKUX SIBJICHUIM;

VIS cHenblX MU CIaboBHASIIMX O00ydarolluXcs: YMEHHE HCIOIb30BaATh
penbeHO-TOYeUHy 0 cucTeMy o6o3Hadenmit JI. bpainsa Uit 3anmucu XUMHYIECKUX

dbopmy1.
11 KJIACC

ITpenMeTHbIe pe3yIbTATEl OcBoeHHMst Kypca «OOmas u HeopraHudecKas
XUMUSD» OTPAXKAIOT:

cOpMHPOBAHHOCTh ~ MPEICTABIEHHH: O XHMHYECKOH  COCTaBISIOLICH
eCTeCTBEHHO-HAYYHOM KapTHHBI MUPA, POIIM XUMUH B TO3HAHKUH SBICHUH IIPUPOLIEL,
B (DOPMHPOBAHUH MBIIIUIEHUSI M KyJbTYPbl JIMYHOCTH, €& (GYHKIMOHATBHOM
rPaMOTHOCTH, HEOOXOAUMOM JUIsl pelleHus MPaKTUYeCKuX 3a1ad ¥ 3KOJOTHYECKH
060CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3[I0POBBIO M IIPUPOIHOM CpEJIE;

BlIaJIeHHE  CUCTEMOM  XMMHYECKHMX  3HAHMM, KOTOpas  BKIIOYAeT:
OCHOBOIIOJIArafoNe MOHATHA (XMMHYECKUi 3JeMeHT, aToM, HM30ToI, s-, p-, d-
5J1eKTPOHHEIE OpOWTaIM aTOMOB, HMOH, MOJEKYyIa, MOJb, MOJISIPHBIA 00BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIICHL OKUCICHMS, XUMHUYIECKas CBA3b
(koBaNeHTHas, MOHHAs, METAIUTMIecKasi, BOJOPOIHAs), KpHCTAIUIHYeCcKas permeTka,
THUMNBl XMMHYECKMX  peakiuid, pacTBOp, OJIEKTPOJMTEL,  HEIEKTPOIUTHI,
DJIEKTPOTUTHYECKAs IMUCCOLMAlys, OKHUCIUTEb, BOCCTAHOBUTENDb, CKOPOCTh
XHMHYECKON DEeaKInH, XMMHYeCKOe PaBHOBECHE); TEOPUH W 3aKOHEI (Teopust
3IIEKTPOJUTHYECKON JHUCCOIMALMH, NEPHOJHYECKUN 3aKOH J. U. Menneneesa,
3aKOH COXPaHeHMs] MacChl BELLECTB, 3aKOH COXPaHEHUS M NMPEBPAICHUA SHEPrin
P XUMHYECKHX PEaKIMiIX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XHMHH,
MMpPOBO33pDEHYECKHe 3HaHHs, JIeXallde B OCHOBE IIOHMMaHWUSA NPUIMHHOCTH H
CHCTEMHOCTH XMMHYECKHMX SIBJICHWH, (akTOJIOrMYecKHe CBEIEHHs O CBOMCTBaX,
cocTaBe, MOIyYeHHH | 0e30MacHOM HCIIOJIb30BaHUU BAKHEUIIINX HEOPTraHUIECKUX
BEIIECTB B OBITY U IIPAKTUYECKOM AEsATEIbHOCTH YeJIOBEKa;

chOopMUPOBAaHHOCTb yYMEHHH BBIABJIATH XapaKTEPHBIE IPU3HAKH TIOHSITHH,
YCTAHABIUBATE WX B3aHMOCBSA3b, MCIION30BATh COOTBETCTBYIOLIME MOHATHS IIPH
ONMCAHWK HEOPraHMYECKHUX BEIIECTB U UX NPEBPaIleHHH;

c(hOpMHPOBAHHOCTS YMEHHH HCIIOJIB30BATh XUMUYECKYIO CHMBOJIHMKY UL
cocraBieHuss (QOPMyJl BEIUECTB W YpaBHEHMH XMMHYECKHX  PeaKluH,



cucremarnaeckyto HomeHkiaTypy (IUPAC) u TpuBHabHble Ha3BaHHA OTACIBLHBIX

. HeopraHMYecKMX BellecTB (yrapHblil ras, YIJIEKUCIIBIA Ta3, aMMUaK, rameéHas
W3BECTbh, HETAIlIEHasl U3BECTh, MUThEBAs COAA, IIMPHUT 1 IpyTHe);

c(hOpPMUPOBAHHOCTh YMEHHH ONpEeNsTh BaJCHTHOCTD 1 CTEICHE OKUC/ICHI
UMUYECKUX 3JIeMEHTOB B COEIMHEHHSIX PA3NUYHOro COCTaBa, BUI XMMHYECKOH
cBsI3U (KOBAICHTHAs, HOHHAs, METalIIHYeCKad, BOJIOPO/IHAS) B COEOMHEHUSX, THUII
KPUCTAIUIMYECKOH PEMETKH KOHKPETHOTO BEIIECTBA (aToMHasi, MOJEKYJApHAas,
HOHHas, MeTAIUIMYecKas), XapakTep Cpeibl B BOAHBIX PacTBOpax HEOPTaHMICCKHX
COEIMHEHUN;

chopMUPOBaHHOCTb yMEHHUH yCTaHaBIUBATh TIPUHAUIEKHOCTE
HEOpraHM9IeCKMX BEHIECTB I10 HX COCTaBy K OTIpeieNEHHOMY  KIIacCy/TpyIiie
coenuHennil (IIPOCTHIE BEIIECTBA — METAIUIBL ¥ HEMETAJLIBI, OKCHABL, OCHOBAHUAL,
KHCJIOTEI, aM(OoTepHble THAPOKCUIIEL, COJIH);

c)OpMHPOBAHHOCTS yMEHHH PaCKpHIBATh CMBICIT IEPHOAMIECKOrO 3aKOHa L.
. MenneneeBa U JeMOHCTPUPOBATH €0 CUCTEMaTU3HPYIOILYIO, 00BICHUTEIBHYIO
¥ IPOTHOCTUYECKYIO QYHKIIUH;

cOpPMHUPOBAHHOCT YMEHHH XapaKTepu3oBaTh OICKTPOHHOE CTPOCHHE
aTOMOB XWMHUYECKHX OJIEMEHTOB 1—4 TepuoloB [leproau4ecKod CHCTEMBI
xumuueckux snementos . M. Menneneesa, HUCIONB3YS MOHATHA «S-, P-, d-
5JIeKTPOHHBIE OPOUTAII), «(9HEPIeTHIECKUE YPOBHIY, 0OBSICHATD 3aKOHOMEPHOCTH
H3MEHEHHs. CBOWCTB XMMUUECKHX DJIEMEHTOB M HX COEJWHEHHH IO IepuosiaM M
rpynmaM [TeprouIecKoi CHCTEMbI XMMIIECKHIX JICMEHTOB J1. 1. Menpeneesa,

cOPMUPOBAHHOCTE ~ yMEHHIl  XapaKTepu30BaTh (ommceiBaTh)  0OIIKE
XUMUUECKMe CBOMCTBA HEOPraHWYeCKMX  BEIIECTB  PasIMYHBIX  KJIACCOB,
OATBEPIKAATh CYLIECTBOBAHME TEHETHYECKOH CBA3W MEXIY HEOPraHMieCKUMH
BeIeCTBAMHU C IIOMOIIBIO YPABHEHUH COOTBETCTBYIOIIMX XUMHICCKAX peaxuuii;

c(hOpMHUPOBAaHHOCTE yMEHHsA KnaccHGUUHAPOBATE XUMUYECKUE Peakliu M0
pasIMYHBIM IIpH3HAKaM (YHCIy M COCTaBy peardpyiollux BEIIECTB, TEIJIOBOMY
adexTy peakiin, U3MEHEHHIO CTEeeHeH OKHCIECHHS 3JIEMEHTOB, 00paTUMOCTH
peaxiuy, y9acTHIO KaTalu3aropa);

c(OPMUPOBAHHOCTE YMEHUH COCTABIATh YPaBHCHHA peakIuii pas3iIuIHbIX
THIIOB, TIOJHBIE M COKPAIIEHHbIS YPAaBHEHNUS PEaKui HOHHOTO oOMeHa, yIuThIBas
YCIIOBHsI, TIPH KOTOPBIX 3TH PeaKkiyy UIyT 10 KOHIA,

cpOPMHPOBAHHOCTE ~yYMEHHH IPOBOJMTE  PEAKIWH, TOITBEPHKAAIOLUIAC
KadecTBEHHBIH COCTAB PA3JIMYHBIX HEOPraHMYecKUX BEIIECTB, pacllO3HABATH
OIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIONIME B BOJHEIX PacTBOpax HEOPraHWICCKIX
BEIIECTB;



c)OPMHPOBAHHOCTh ~ YMEHHH  pacKpelBaTh — CyIIHOCTH  OKHMCIHTENBHO-
BOCCTAHOBHTENLHBIX PEaKIfii TOCPeJCTBOM COCTABICHHUSA SIEKTPOHHOTO GanmaHca
STUX PEaKIIHii;

chOpPMHPOBAHHOCTE YMEHHH OOBACHATE 3aBUCHMOCTE CKOPOCTH XAMUYECKOU
peaKIMH OT PasiIndHbIX (aKTOPOB; XapaKTep CMEIICHHs XUMUICCKOTO paBHOBECHA
B 3aBHCHMOCTH OT BHelmHero Bo3zeiictaus (mpunuun Jle [larense);

chOpPMHUPOBAHHOCTs yMEHHH XapaKTepu30BaTh XHUMHYECKHE MPOLECCEL,
JleKallie B OCHOBE IIPOMBILLIEHHOTO MOJTyYeHUs CEPHOM KHCIOTBI, aMMUaKa, a
Tarke cQOPMHUPOBAHHOCTD IPEACTABIeHHE 006 OOIMX HAy9HBIX MPHHIHMIAX H
HKOJIOTHYECKHX MpodiieMax XMMHYECKOr0 IPOU3BOICTBA;

c)OpMHPOBAHHOCTS YMEHHH MPOBOAUTE BBEIMHCIEHUS C HCIOJIL30BAHIEM
TOHSTHS «MAaccoBasi 107 BELECTBA B PACTBOPE, 0OBEMHBIX OTHOLICHHH Ia30B IIPH
XUMUYECKAX peaKiysX, Macchl BellecTsa Wid 0OBEMA rasoB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 0OBEMY OJHOrO M3 y4acCTBYIOIIMX B peaKii
BeIIeCTB, TEIIoBoro 3(QQexra peakuuud Ha OCHOBE 3aKOHOB COXpaHCHMA MacChl
BEIIeCTB, IPEBPAILEHNs M COXPAHCHUSA SHEPTUH;

c(OPMHUPOBAHHOCTE YMEHUH COOIIIOAATE TIPaBKIa [OJB30BAHM XUMUYECKOH
mocyoli 1 nabopaTopHEIM O0OpYHOBAaHHEM, & Takke IHpaBhia oOpamieHust ¢
BElECTBAMU B COOTBETCTBHH C MHCTPYKIUSMHU 10 BBITOTHCHHIO 1a00paTOPHEIX
XUMHYECKUX OIIBITOB,;

c(hOPMHUPOBAHHOCT YMEHUH IUIAHUPOBATH W  BBIIONHATE XUMHYECKAN
SKCIIEpUMEHT (pasjiodkeHne IepoKchaa BOZOpoaa B NMPUCYTCTBHH KaTaIM3aTopd,
OIpefelleHHe CpeAbl PAcTBOPOB BEIIECTB C  TMOMOLIBIO  YHHBEPCAILHOIO
MHIAKATOPA, BIMAHUE Pa3lIMIHBIX (JaKTOPOB HAa CKOPOCTH XUMHIECKON PeaKiui,
peaKiuyi HOHHOTO OOMeHa, Ka4eCTBEHHBIE PEaKiUd Ha cynbgar-, kapboHar- u
XJTOpH/I-AHUOHBI, HA KaTHOH aMMOHWs, PEIIeHHe JKCIEPUMEHTANBHBIX 3aiad MO
remam «Metamiply 1 «Hemeramie»y) B COOTBETCTBHH C IIPaBAIaMU TEXHHUKH
6e30MacHOCTH IIPH OOpAIleHHH C BEIIeCTBAMY U J1ab0paTOPHBIM 000pyI0OBaHHEM,
[PeJICTABNIATE PEe3yNbTaThl XMMHYECKOro OKCIEPUMEHTa B Gopme 3anucu
ypaBHEHHIT COOTBETCTBYIOIIMX PeakLuil 1 popMyTUPOBATE BEIBOJBL HA OCHOBE STHX
pe3ynbTaToB;

c)OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH aHATM3UPOBATE XHMHICCKYIO
MHOPMALMIO, IIOMydaeMyl0 W3 pPasHBIX HCTOUHHKOB (cpemcTBa MaccoBOM
KOMMyHUKaLH, HTepHeT U APYTUX);

c(OPMHUPOBAHHOCTh  YMEHHUH coOmonaTe  NpaBWia  3KOJIOTHYECKH
1leTeco00pasHoro TOBeJeHHs B OBITYy W TPYIOBOM JIEATENbHOCTH B IEIIX
COXpaHEHHs] CBOETO 3[0POBbA M OKPYKaroLIeH IPUPOIHOH CpPEJbl, OCO3HABATDH
OIACHOCTH BO3JIEHCTBHS HA )KMBBIE OPraHU3MBI OIIPE/ICIEHHBIX BEIICCTB, TOHMMAa



cmbici mokaszarens I[IJIK, TOACHATE Ha IIpuMepax CIIOCOOBI YMEHBIICHHS U
MpeIOTBPAIeHUs UX BPEIHOIO BO3IEHCTBHSA Ha OPTraHu3M YeI0BEKa,

IUIsT 00yHaloUXCcsl ¢ OrpaHW4YEHHBIMHA BO3MOYKHOCTSMH 3/I0POBbS: yMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX IOCTYIIHBIX METOJAX IIO3HAHHSA BEUIECTB U
XUMHUYECKUX SIBJICHUH;

IVIA CIeNbIX M Ca0OBHIAMIIMX O0yYaroIlUXCs: YMEHHE MCIIOJIE30BaTh
penbedHO-TOYeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiis Iid 3aluCH XUMHYIeCKUX

dopmyL.
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