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[MOSICHATEJIbHAS 3AITMCKA

[IporpamMma 1o XMMHE Ha YPOBHE Cpe/IHero o0miero 00pasoBaHus paspaboTaHa Ha OCHOBE
@enepansHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpasosannu B Poccuiickoi
Gesepanuny, TpeGoBaHMil K pesyisTaraM OCBOGHMS (edepanbHON  00pasoBaTeIbHOM
porpavmel cpefHero obmiero obpasosanus (OOI1 COO), mpencrapieHHbX B PenepanbHOM
rocyaapcTBenHOM obpasosarensHoM crangapre COO, ¢ yuérom Konuenuuu npernojaBaHus
yuebHOro mpenmera «XuMus» B oOpaszoBarenbHBIX opraHuzaiusax Poccuiickodt @enepaluy,
peanu3yroNMX OCHOBHEIE 06pa3oBaTelbHbIe MPOrPaMMbl, H OCHOBHBIX NojokeHnH «Crparernu
paseuTUs BocnuTaHus B Poccuiickoit @eepaiuy Ha mepuof 1o 2025 roupa» (PacnopstxeHne
IMpasuTtenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBRY TONXONOB K pa3paboTKe MPOrpaMMBl 0 XMMHH, K OMNpeNe/IeHuI0 o0LieH
Crparerdy obydeHus, BOCIIMTAHUS ¥ Pa3BUTHS 00yYarOIIUXCs CPeJcTBaMK y4eOHOIo npeamera
«xXumusy st 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABHIIM KOHLENTYAIIbHBIE TOTOKEHHA
@OI'OC COO o B3amMOOGYCIOBIEHHOCTH HENEH, COAEpPIKAHHS, Pe3ylbTaToB OOydYeHus H
TpeboBaHUA K YPOBHIO ITOATOTOBKH BEIITY CKHUKOB.

Xumuueckoe oOpasosaHue, MONyYaeMoe BBITYCKHHKaMH  ofuieobpasoBaresbHOH
OpraHW3alMK, SBJISETCS HEOTHEMJIEMOM YacThio WX o00paszoBaHHOCTH. OHO  CIYKHT
JAREPLIAIONIAM 3TAlOM PeaNu3alii Ha COOTBETCTBYIOLeM eMy 0a30BOM YpPOBHE KIIFOYEBBIX
(eHHOCTEH, NPUCYNIMX I[EJIOCTHOM CHCTeMe XMMH4Yeckoro o0pa3oBaHHs. OTH LEHHOCTH
KACAKOTCS TMO3HAHMA 3aKOHOB TPUPOJbI, (DOPMHPOBAHHA MHPOBO33PEHHs M OOIIEH KyIBTYpbI
yejoBeKa, a TaKXKe OSKONOTHYecku OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3[0pPOBBIO H
npupopHoit cpene. Peanusyercs xumugeckoe obpasopanue 00y4arolMXCcs HA YPOBHE CPEIHEro
obulero o06pa3oBaHus Cpe/ICTBAME y4eOHOro TpeaMeTa «XHUMHUs», COJEPKAHNE W MOCTPOCHHUE
KOTOPOro OINpejelieHbl B IporpaMMme 0 XUMHH ¢ YY8TOM CHEIMOUKH HAyKH XUMHH, €&
THEYEHNS B TIO3HAHUM TIPUPOJIBI U B MATEPHANBHOM KU3HH OBIIECTBa, a TAKXKE ¢ Y4ETOM OOLIHX
coeil W MIPHHIMTIOB, XApaKTEPU3YIOLIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeHero obiuero

Opazosanus B Poccuiickoli denepaiyn.

XuMUSL KaK 3JIeMEHT CHCTEMBl eCTeCTBEeHHBIX HAayK UrpaeT 0co0yio poib B COBPEMEHHOU
LMBUIM3alMH, B CO3JaHUM HOBOM 0a3pl MarepuanbHOH Kyiabrypbl. OHa BHOCHT CBOW BKNAJ B
dhopmupoBaHUe palMOHAIBHOIO HAYYHOIO MBILUIEHNHS, B CO3[aHKe LEJIOCTHOIO NPEACTaBICHHS
00 oxpyKarolleM MHEpe KaK O €MHCTBE NPUPOALI ¥ YeloBeKa, KoTopoe GOpPMUPYETCs B XHMHUM
HE OCHOBE IIOHMMAHHWA BELIECTBEHHOI'O COCTaBa OKPYKAaIOILEro MUpa, OCO3HAHKS B3aHMOCBSI3H
VEHTY CTPOSHHMEM BELIECTB, MX CBOMCTBAMHM M BO3MOXXHBIMU 00/1aCTAMH NPUMEHEHHS.

lecno  B3aMMmonelcTBYs C  JPYTMMU  €CTECTBEHHBIMM HAyKaMH, XWUMHS cTaja
HCOTHEMIIEMOH YacTBIO MHPOBOH KyJIBTYphl, HEOOXOOHMBIM YCIOBHEM YCIEIIHOIo TpyAa H
KU3HM Ka)kmoro yieHa obmectsa. CoBpeMeHHas XMMHS KaK HayKa CO3MaTe/bHas, KaKk HaykKa
BRICOKMX TEXHOJIOTHM HampaBieHa Ha peleHue ro6albHBIX MpobieM yCTOHYMBOIO pa3BUTHA
YEIIOBEYECTBA — CBIPHEBOH, JHEPreTHYecKOM, MHUINEeBOM, HSKOJOrHYecKod Ge30macHOCTH U
OXpaHbI 3/0POBBS.

B coorseTcTBHH ¢ OOLIMMM IENAMH W TPUHIMIIAME CpeJHero olmero o0pa3oBaHHA
onepkanve npenmera «Xumus» (10-11 knaces, 6a30BBIH ypOBEHs H3YUCHHS) OPHEHTHPOBAHO
MYIIECTBEHHO Ha OOIIEKyJIBTYPHYIO MOATOTOBKY OOYYarOLIMXCH, HEOOXOAUMYIO UM i
pabOTKH MHPOBO33PEHYECKHX OPHEHTHPOB, YCHEUIHOTO BKJIOYEHHS B JKH3Hb COLUYMA,
POJIOKEHUs. 00pa3oBaHus B pasTMuHBIX 00NMAcTAX, HE CBA3aHHBIX HENOCPENCTBEHHO C
XUMHEH.

Cocrasnsiromumu npeaMera «XuMHsS» ABIAIOTCS 6Ga3oBble Kypehl — «Opranudeckas
xumus» | «O611as i HeopraHU9ecKast XUMHSY», OCHOBHBIM KOMITOHCHTOM COCPIKaHUA KOTOPbIX
ABISIOTCSA OCHOBBI 0a30BOM HayKH: CHCTeMa 3HAHUH 10 HEOPraHWYeCKOH XHMUHM (C BKIIIOUCHHEM

UHIE 13 00ImeHd XMMUY) U opraHuYecKod xuMuu. DOpPMHUPOBaHHE JaHHOW CHCTEMBI 3HAHUM
1PN M3yYEHUM TpeaMmera obecrednBaeT BO3MOXHOCTH PACCMOTPEHHMsT BCEro MHOT000pasus
BELLIECTB HA OCHOBE OOIIMX MOHATHIH, 3aKOHOB M TEOPHIA XHMHUH.

Crpyxrypa conepxxaHusi KypcoB — «Opranudeckas xumus» u «O0111as U HEOPraHWdIeCKast
XUMHSD CHOPMHUPOBAHA B MPOrPaMMe [0 XHMHH HA OCHOBE CHCTEMHOTO MOXO0Aa K H3YHeHHIO
yuebHOro Marepmana M 0OyC/lOBIeHa MCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUH Ha
OUpeeNéHHBIX TEOPEeTHYECKHX YPOBHSX. Tak, B Kypce OpraHMYeCKOM XHMMHM BeIecTBa




HACCMATPUBAKOTCS HA YPOBHE KIIACCHYECKOH TCOPHH CTPOCHHMS OPraHMYecKHX COeTHHeHwil, a
[HUIUKC HA YpPOBHE CTEPEOXHMHYECKHX W SJICKTPOHHBIX IPE/ICTABIEHHH O CTPOEHHH BEIIECTB.
LBeleHnd 00 M3yyaeMmbiX B Kypce BEIIECTBAX NAIOTCH B PasBHTHH — OT YIIEBOAOPOIOB 10
CIIOKHBIX OMONOTrMYECKHM AKTHBHBIX COeAHHEHMI. B KypCe OpraHW9ecKofi XMMHHU IIOTydaloT
pasEuTHE CQOPMHUPOBAHHBIC HA YPOBHE OCHOBHOIO OOIIEIO 00pa3oBaHUs TIEPBOHAYATLHEIE
'IPEACTABICHHA O XMMHYECKOH CBSI3H, KIIACCU(DHKAMOHHBIX IPH3HAKAX BEIECTB, 3aBHCHMOCTH
CHOACTB BEINECTB OT MX CTPOEHMUS, 0 XUMHYECKOH peaxiuu.

[los HOBBIM YITOM 3peHHs B mpexMere «XuMUS» Ga30BOro YPOBHSl paccMaTpHBaeTCs
WVUCHHBIA  Ha  yPOBHE OCHOBHOTO OOLIEr0 06Gpa3oBaHHs TEOPETHYECKUH Marepuan u
(DAKTONIOTMYECKHE CBEJEHMS O BEIIECTBAX U XMMHUECKOH peakiuu, Tak, B YacTHOCTH, B Kypce
«O01as ¥ HeopraHudecKas XUMHs» 00yHaromIMCs IPEJIOCTABIAETCS BOZMOKHOCTE OCO3HATE
SHACHHE TEPHONHYECKOTO 3aKOHA C OOMIETEOPETUUECKHX M METOMOMOTHYESCKHX TIO3HLIUH,
ry0ie TOHATE MCTOpHYECKOe HW3MEHeHHe dyHKUEH 3TOro 3aKoHa — OT oGobwE@pEH 0
00BsCHSIONER U IIPOrHO3UPYIOLIE;.

Enunas cuctema sHanmit 0 BaxkHeHmmIX BEILECTBAX, MX COCTaBEe, CTPOCHHHM, CBOHCTBAX W
HPHNMEHCHIH, a TAKKe O XUMUYECKUX PeaKLUAX, UX CYLHOCTH 1 3aKOHOMEPHOCTSIX NPOTEKaHUs
AononsseTes B Kypeax 10 m 11 kmaccoB  aeMeHTamu COACPKaHMs, HMEIOIUMHU
€Y-IETYPOJIOTMYECKMH ¥ NPUKIAJHON XapakTep. DT 3HAHHS CHOCODCTBYIOT TOHMMAaHHIO
BIaUMOCBASH XHMHHM C JDYTMMH HayKaMM, DacKphlBaloT €& polb B TO3HABATENHHON M
NPaKTHYCCKOM NESTENbHOCTH YENOBEKa, COCOOCTBYIOT BOCIIUTAHMIO YBaKeHHs K IpoLeccy
TBOPYECTBA B O0/IACTH TEOPMH M MPAKTHYECKHX MPHIOKEHHH XHMHH, TIOMOTAIOT BBIIYCKHHKY
OPHEHTUPOBATHCS B OOIIECTBEHHO U THYHOCTHO 3HAUUMELX npobnemax, CBA3aHHBIX C XUMHEH,
[ITHRCCKH OCMBICTMBATE WH(OPMALIMIO U IIPHUMEHSTE €& [T MOTIOIHCHS 3HAHWM, pereHus
|| CLIEKTYANIbHBIX M 9KCHIEPUMEHTAIBHBIX MCCIENOBATEbCKUX 3a/ad. B mesnoM coaepiKaHie
) IcOHOrO NpeaMeTa «XUMHS JAHHOTO YPOBHS H3YYCHHS OPHEHTUPOBAHO Ha (hOPMUPOBAHHE Y
00y 4aIOLMXCS MAPOBO33PEHYECKOH OCHOBEI NI IOHUMAaHUA (QUIOCOMCKHUX UICH, TaKuX Kak:
MalepranbHoe eMHCTBO HEOPTaHUYECKOTO H OPraHWYecKoro MHpa, 00YCJIOBIEHHOCTh CBOMCTB
BEILECTB HX COCTABOM M CTPOEHHEM, T[03HABAEMOCTS OPUPONHBIX SBIEHUHA IyTEM
JKCTIEPUMEHTa W PEIIeHHS NPOTHBOPEYMi MeKIy HOBBIMH (GaKkTaMM ¥ TEOpeTMYECKHMU
MPEATNOCHITKAMH, OCO3HAHME PONH XHMHH B PEIIEHHH SKOTOTHYECKUX npobieM, a Takxke
Tpobiem cOepeXXeHHs SHEpPreTHYeCcKHX PECYpPCOB, ChIPBS, CO3MaHMA HOBEIX TEXHOJIOTMH W
MarepHuaioB.

B nmame pemenns samau Bocrmranus, PasBUTHS W COLHANIM3ALWKA OOydaroIuxcs
[PHHATHIC NPOTPAMMOM IO XMMHH TOAXOXBl K ONpeeNeHHio COJIepKaHUs U MOCTPOCHHUS
[PEAMETa TPE/lyCMaTPUBAIOT (OPMHPOBAHIE YHHBEPCAIBHBIX Y4eOHBIX NeiCTBHH, MMEIOX
0a30BO€ 3HaYeHHE JIS PA3TUGHBIX BUIIOB JESTENLHOCTH: pemeHns npobsaeM, noucka, aHauza
4 obpaborku mHbOPMAIHH, HEOOXOMUMBIX IS MPHOOPETEHNs OMBITA NPAKTHYECKOH u
HECIEN0BATENECKOH NS TEBHOCTH, 3aHIMAOTIEH BAXKHOE MECTO B 103HAHHY XHFMHH.

B npaxTuke npenomaBaHus XMMMM KaK Ha YPOBHE OCHOBHOIO 001ero o6pa3zoBanus, Tak u
‘4 YPOBHE cpenHero obumiero  ofpazopanus, IpH  ONpPEJeNCHHN  COJAEPIKATENLHOM
AdPAKTEPUCTUKH LeNledl HW3ydeHHs mpeaMera HalpaBlI€HHEM [E€PBOCTENIEHHONH 3HAYMMOCTH
'PAlVMOHHO  MPU3HAETCH  (YOPMHPOBAHHE OCHOB XHMHYECKO: HayKH Kak obnactu
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKON NESTENLHOCTH GelOBeKA ¥ KaK OJHOTO W3
KOMIIOHCHTOB MMPOBOM KymbTypsl. C MeTOAMYECKOH TOuk: 3peHHsl Takol moaxo; K
OTIPCASICHHIO HEeTIeH H3yYeHHS IPeaAMeTa IBIAETCA BIIOIHE OIPABIAHHBIM,

CoracHo JaHHOM TOUKe 3PeHHs IMaBHBIMH LUEJIAMH M3YYeHUs Npeamera «XuUMHUS» Ha
Oaszosom ypogre (10 —11 KJI.) SIBIISIIOTCS:

® (JOPMHPOBAHHE CHCTEMBI XHMHUECKMX 3HaHHM Kak BaxwHeiwe#l cocTaBimiouieit
CCTECTBCHHO-HAYYHOH KAapTHHBI MHUpA, B OCHOBE KOTOPOM JIGHKAT KIIOYEBbIe TIOHSTHS,
(QyHaaMeHTanbHbIe 3aKOHBI K TCOPHH XWMHH, OCBOCHME N3bIKA HAyKH, YCBOCHHE W
TIOHNMAaHWE CYIMHOCTH JOCTYNHEIX 0006IIeHuMi MHPOBO33PEHYECKOrO  XapakTepa,
O3HAKOMIICHHE C HCTOPHEH UX PA3BUTHS M CTAHOBIICHUSL;

® (opmupoBanue u pasBuTHe NPEICTABICHHH O HAYYHBIX METOAAX MO3HAHHS BEIECTB W
XHUMHUHCCKHX PeaKIui, HeOOXOMUMBIX Ul NpHOOpeTeHHs YMCHUK OPHEHTHPOBAaTLCS B
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MHPE BEINECTB U XHMUYECKHX SIBICHHH, UMEIOIUX MECTO B [IPUPOJE, B IPAKTHYECKOH U
TIOBCEHEBHOH JKH3HH;

® Da3sBUTHE YMEHHH ¥ CHOCOGOB JEATENBHOCTH, CBS3AHHBIX C HalmroneHneM o
OOBSCHEHHEM XUMHYECKOTO OKCIIEPHMEHTA, COONIONCHHEM npaBun  6e3omacHoro
o0paleHys ¢ BeleCTBaMH.

Hapsny ¢ atum, conepixarensHas XapakTepuCTHKA Leliell ¥ 3amau H3YyYEHUS TIpefiMeTa B
[[POrpamMMe o XMMHH yTOYHEHA ¥ CKOPPEKTHPOBAHA B COOTBETCTBHU C HOBBIMH MPHOPHTETAMH
B CHCTeME cpeiHero obmiero obpa3oBanus. CerojHsi B NpeNoOJaBAHUE XHMHH B OOJEIIE
CICTICHW OTHAETCA NPEANOYTEHHE TPAKTHUECKOH KOMIIOHEHTE COflepXaHus oOydeHwus,
OPMEHTUPOBAHHOW HA IIOATOTOBKY BBIMYCKHHKAa 001e06pa3oBaTebHON  OpraHu3aiy,
Bllajicioniero He HabopoM 3HaHuH, a (yHKUMOHATBFHON IPAMOTHOCTBIO, TO €CTEH CrIOCODAME U
{MEHIAMH aKTMBHOTO MOJYYEHHS 3HAHMI U TIPUMEHEHNST HX B PealbHOM XKU3HU 71 peLieHHus

DAKTHYECKHX 337184,

B CBA3M C 9TUM TpH H3Y4eHHH IpeaMeTa «XHMHUS» JOMUHHPYIOIICE 3HAYCHHE
rprobpeTaloT Takue ey | 3aJa4H, KaK:

ajantauus  obydalommxcss K - YCTOBHSM  JIMHAMMYHO — pasBHBAIONIETOCS — MEpa,
(hOPMHpOBAHHE MHTEIUIEKTYalbHO pA3BMTOH JIMYHOCTH, TOTOBOH K caMo00pa3oBaHumIo,
COTPY/IHWYECTBY, CaMOCTOSITC/BHOMY INPHHATHIO TPaMOTHBIX pelIeHHWHA B KOHKDPETHBIX
CM3HEHHBIX CUTYAIMSX, CBA3AHHBIX C BEIIECTBAMHU H UX IPUMEHEHHEM;

(hopmupoBanue y OGYYAlONMXCS KIIOYEBHIX HABBIKOB (KJTIOYEBBIX KOMIETEHIHMil),
HIMEIOIIEX YHHBEPCATbHOE 3HaYCHNE [T PasIMHBIX BUJIOB NESTENbHOCTH: PEIleHns mpobiem,
novcka, aHanusa W o6paborku uH(OPMAlMM, HEOOXOIUMBIX IS IPHOOPETEHUs] OTIbITA
ACATEIBHOCTH, KOTOpas 3aHMMAaeT BaXKHOE MECTO B MMO3HAHMM XHMMHHM, 4 TaKKe IS OIEHKH C
[IO3WIIMH  SKOJNIOTUIECKOH OE30IIacHOCTH XapaKTepa BIMSHHS BELUECTB M XMMHUECKHX
IPOLECCOB HAa OPraHU3M Ye/I0BeKa U IPHPOIHYIO CPELY;

PA3BUTHE II03HABATE/IBHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX H TBOPYECKUX CIIOCOOHOCTE!
OOYHAIONIMXCS: CTIOCOOHOCTH CaMOCTOSTENFHO NPUOOPETATh HOBBIE 3HAHMS 1O XHMHH B

V1BETCTBUE C KHU3HEHHBIMHU IIOTPEOHOCTAMH, HCIIOIL30BaTh COBPEMEHHEIE HH(DOPMAIHOHHBIE
CAHOJOTHA TS TIOMCKA M aHalM3a y4e0HOM W HayHO-[OMy/IAPHON HHPOPMAIIHH XHMHYECKOTO
CONEpIaHns;

(popMHpOBAHHE U pa3BHTHE Y OOYHAIOIIMXCA ACCOLUUATHBHOTO H JTOTHYECKOrO MBIIILICHHUS,
HabIoNaTenbHOCTH, COGPaHHOCTH, aKKypaTHOCTH, KOTOpBIE OCOOEHHO HeoOXOIMMEI, B
HACTHOCTH, TIPH MIAHUPOBAHUMU M NPOBEICHHH XHMUYECKOTO SKCTIEPHMEHTa;

BOCIMTaHWE y OOydarommxcs YOEkIEHHOCTH B TyMaHWCTHUECKOH HAIDABIEHHOCTH
CIMViM, €8 BAXHOM pOIM B peNleHHH [IOGATBHBIX  mpobleM palMOHATBEHOTO
!!PHPOLOIIONL30BAHMS, MOMONHEHHS SHEPrETHYECKHX PECYPCOB M COXPAHEHHS MPUPOTHOIO
PABHOBECHS, OCO3HAaHMs HEOOXOAMMOCTH GepekHOrO OTHOIIEHMS K MpPHPONE M CBOEMY
3A0POBEIO, @ TAKKE MPHOOPETEHHs OMBITA UCTIONB30BAHNS TIOyYEHHEIX 3HAHMIL JUIS IPUHATHA
'PAMOTHBIX PeILCHUH B CUTYAlUIX, CBA3AHHEIX ¢ XUMHYECKIMH SBICHUAML.

B yueGuom nname cpenHero obmiero obpazoBanHa npeamet «Xumua» Gasosoro ypoBH:
BXOZIUT B COCTaB MPEeJIMETHOM obnacTu «EcTecTBeHHO-HAyYHbIe MPeMEThD».

ObIee 4HCO YacOB, OTBEAEHHBIX IS M3YEHHUsS! XMMHM, HA 6A30BOM YPOBHE CpEIHEro
‘Omero obpasosanus, cocrasnser 68 yacos: B 10 kmacce — 34 gaca (1 gac B Henemo), B 11
Ki1acce = 34 Jaca (1 Jac B HEJIEIIO).



COIEP)XAHWE OBYYEHHUS]
10 KJIACC
OPTAHUYECKAS XUMUS

Teopernueckue ochoBbI OpraHu4ecKoii XHMHH

[Ipenmer opranmueckoii xumun: eé BOSHHKHOBEHYE, PA3BUTHE U 3HAYEHHUE B MOIYYCHHH
HOBBIX BeIIECTB u MaTepuanoB. Teopws CTPOCHUSA OpPraHUYECKUX COEeTHUHEHHH A. M.
'L IepoBa, €€ OCHOBHBIE MOJIOMXKEHHS. CrpyktypHEIe dbopmyss: OPraHMYEeCKHUX BEILECTB.
| OMOnorus, W3oMepHus. XMMHWYEcKas CBS3EL B OPTaHH{eCKUX COCNHHEHHAX — OAMHAPHBIE
KpaTHbIe CBSI3M.

[lpencrasnenne o KIaCCH(MKAINK  OpraHMYecKHx Bemects.  Homenknarypa
OpPraHHYeCcKUX COeJHHEHUNI (cucremaruveckas) wu TPUBHANBHbIE HA3BaHHs Ba)KHEHMIINX
[IPENCTaBUTENeH KIIACCOB OPraHUIECKUX BENIeCTs,

IKCIEPUMEHTAIBHBIE METOLBI M3yYeHUs BEMIECTB U HX IPEBPALICHHIT: 03HAKOMIIEHUE
00pasaMu OpraHMYeckux BemecTs | MaTepuanamMy Ha MX OCHOBE, MOJICIUPOBAaHHE MOJIEKYIT
UPTAHIMEeCKUX BEIUECTB, HaONIONeHWEe H oOmpcanme ACMOHCTPALMOHHBIX  OILITOB  TI0
'|PEBPAIICHUIO  OPTaHMYECKUX BELIECTB TpH HarpeBaHuM (miaBneHue, oOyrnuBauue u
roOpeHue).

Ymeno;[oponm

ATNIKaHBI: COCTAB M CTPOCHHE, rOMOJIOTHYecKHuil psax. MeraH u stag — NpocTeiime
!PCICTABUTENN aJIKaHOB: (PM3UYECKHE M XHAMUYECKHe CBOMCTBa (peakumM 3aMelieHHs M
FOPEHNUS ), HAXOXKIEHHE B IIPUPOLIE, TIONyYEHHE U IPHMEHEHHE.,

ANKEHBI: COCTaB H CTPOCHHE, TOMOIOIMYECKUH Psifl. DTUIEH H TIPONHIIEH — NpoCTeHIIHe
{DEACTABUTENIH alIKeHOB: (H3MYECKMe M XMMHYeCKHe CBOHCTBA (peaxtmu ruapupoBanus,
A 10TCHHUPOBAHN, THAPATALAH, OKUCIIEHHUS 1 TNOIMMEPH3aIliK), IONYYeHHE U TIPUMEHEHHE,

AJKaJIueHBI: Oyranmen-1,3 u MeTunbyTanuen-1,3: crpoenue, paxneiimme XUMHYECKHE
CBO¥icTBA (peakius nonumepusarun). ITonyyenue cunteTHaeckoro Kay4qyKa M PE3HHBI

AJIKHHBEI: COCTAaB M 0COBEHHOCTH CTPOCHHUS, TOMONOTHYECKHA psii. AueTunen —
NPOCTEHINNH NpeACTaBUTENb ANKHHOB: COCTaB, CTpOeHHE, (DUIHYECKHE H XHMHYECKHe
CBO¥CTBA (peakuuu TAAPHPOBAHMS, TaIOTeHUPOBAHNUS, THAPATALUH, TOPEHHUs), MONydYeHHe u
IPHMEHeHHe.

ApeHbl. Benzon: COCTaB, CTpOCHHE, (M3MYECKHE W XUMHUYECKHMEe CBONCTRA (peakium
! AVIOTCHHPOBAHMA M HUTPOBAHMSI), TIONyYeHHE H npumenenue. Tomyon: cocmas, cmpoenue,
Dusuveckue u xumuneckue ceoticmea (peaxyuu zanozenuposanus u HUMposanus), nonyuenue u
lpuvienenue.  TokCHYHOCT apeHOB. [eHeTHuyeckas CBA3b  MEXJY YINIEBOIOPOLAMH,
NPHHAUISKAIIMMI K PA3IIHUHBIM KJIACCaM.

[Ipuponssie ucrounuky yreBonoponos. ITpuponusiii ra3 u nomyTHsie HE(TAHBIE ra3bl.
Hedrs u e& mpomcxommerme. Croco6sl  mepepaborku  medru: TEePeroHKa, KpeKHHT

CPMUTISCKHH, KaTaIuTU4ECKUH), THPOTH3. [pomyxTsl nepepaboTku HEe(TH, UX MPUMEHEHHe
* HPOMBIIICHHOCTH H B ObiTy. KaMerHEIH yroms i TIPOLYKTBI €TI0 [1epepaboTKy.

obpasuamu macTmace, KaydyKoB ¥ DE3HHBI, Kolekiuu «He(Tsy u «Yronb», MoienupoBaHue
MOJIEKYJl YII€BOAOPOLOB U TaJIOTCHOIPOU3BOAHBIX, TPOBEACHHE HPAKTHYECKOH DPAGOTHI:
MOJIYYICHHE STUIICHA M U3YYEHHE €0 CBOHCTE,

Pacuérnsie 3anaqn,

Brriucnenus mo ypasmenuo XUMUYECKOH peakumn (Maccel, 06bEMA, KoMHYecTBa
{ICXO/HOTO BEWIECTBA WITH NPOIYKTA PEAaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOMHMuYeCTBy
OAHOTO M3 HCXONHBIX BEMIECTB WM MPOLYKTOB peakuum).

Kucnopogconepsxamue OpraHuYecKHe CoeqHHeHUs

[Ipenenshbie oxHOaToMHbIE CIupTel. Metanon u srasom: crpoenwe, (Gusnueckne u

JTAHOJIA HA OPraHK3M YellI0BEKa. .
MHuoroaromusre CIUPTEL. OTHUIECHITHKONL § DHIEPHH:  CTpOeHHE, (u3MyYeckue u
“HIMITHECKHE CBOHCTBA (B3aMMONIEHCTBHE CO TEOYHEIMI MeTalllaMH, Ka4€CTBEHHAS PeaKius



Ha MHOTOATOMHBIE CIHpPTHI). [leliCTBHE HA OpraHM3M HeloBeKxa. [Ipumenenne ruuepuna u
STHIICHIITHKOIA.

@eHON: CTPOEHHE MONEKYNBI, (QU3MYECKHe M XUMHYECKHe CBOHCTBA. TOKCHYHOCTD
(benona. ITpumenenne dpenona.

AJIBIIETHIB! U Kemonbi. DOpMambIeruf, aLeTambJeTHA: CTPOSHHE, (QH3HYECKHE H
XJMHYECKHUe CBOHMCTBA (PeakuuM OKHUC/IEHHS H BOCCTAHOBICHHS, KAYECTBEHHBIC DEAKIHH),
MOJIy4eHHEe U IPUMEHEHHE,

OnHOOCHOBHBIE TIpe/ieNibHbIE KapGOHOBEIE KHCIOTHL MypaBeuHas U ykcycHass KHCIIOTHI:
cTpoenue, ¢H3MYECKHEe H XHMHYECKHe CBOMCTBa (CBoifcTBa, ofmMe Ul Kiacca KHMCIIOT,
peaxisi STepu(UKaLIT), TOTydeHne i puMeHenre. CTeaprMHOBas ¥ OJIEHHOBAS KHCIOTHI KaK
NPeICTaBUTENM BBICIIMX KapOOHOBBIX KHCIOT. Mblla KaK COJIMA BBICHIMX KapOOHOBBIX KHCIIOT,
X MOlolee elcTaue.

Crioxnble 3(UpEl Kak MPOM3BOHbBIE KAPOOHOBBIX KHMCIOT. [HAPOIU3 CIOXKHBIX SDHPOB.
Aipet. N'uaponus sxupos. Ilpumenenne xupos. Buonorudeckas ponb KUPOB.

YIieBo/Ibl: cOCTaB, KnaccudHKalms yrieBonos (MOHO-, Ju- B noiucaxapunsl). [mokosa —
NpOCTEHINAA MOHOCAXApPH/I: OCOBEHHOCTH CTPOESHHs MONEKYIBl, GU3HYECKHE ¥ XUMHYECKHE
csofictea (B3sammozeiicTeue ¢ runpokcunoM Menu(ll), oKHcleHHe aMMHUAYHBIM PACTBOPOM
okcuna cepebpa(l), BoccTaHORNeHHe, OpOXEHHe DIIOKO3BI), HAXOXKJEHHE B MPHUPOTE,
npuMeHeHue, buonorndeckas pons. PortocunTes. OPyKT03a KAK H30MEp [IFOKO3LI.

Kpaxman u nemmonosa kak nprponssle nonuMepsl. CTpoeHue KpaxMana H IHe/LIoN035L.
(br3nyeckre U XUMUIECKHE CBOMCTBA KpaxMaia (THAPOH3, KaYeCTBEHHAs PeaKIs ¢ HOIOM).

JKCIIEPEMEHTANBHEIE METOMBl M3yYeHHs BENIECTB W WX TpEBPAIIeHHil: IpOBeJeHHe,
HAOJIO/leHWe M ONHMCAHWE JEMOHCTPALMOHHBIX OINBITOB: T'OPEHME CIIMPTOB, KaY€CTBEHHBIE
PEaKIMN OJHOATOMHEIX CIMPTOB (OKHCIEHHE 3TAHOIA OKCHIOM Menngg)), MHOTIOaTOMHBIX
crnupToB (B3amMozelicTBre MIMLepuHa ¢ rumpokcumoM Mmemu(Il)), ampaernaos (oxucnenue
4MMHaYHBIM pacTBopoM okcupa cepebpa(l) u runpoxcumom memu(Il), B3ammoneiicTBHe
Kpaxmaja ¢ MOJOM), NpOBeJeHWe MpaKTH4YecKoid paGOTh: CBOMCTBA PAacTBOpA YKCYCHOI
KUCTOTBI.

Pacuyérhsle 3amaun.

BbIMUCIEHHS TO ypaBHEHMIO XHUMHYECKOH peakium (Macchl, OOBEMa, KOTMYecTBA
MCXOIHOIO BEIIeCTBA MM MPOAYKTA PeakUuy IO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJTHOTO M3 UCXOAHBIX BEIIECTB HJIM NIPOAYKTOB PEAKIIHH).

A30TCOIEPIKALIIE OPraHUYECKHE COSTMHEHHNS.

AMUHOKUCIIOTE  KaK aM(OTepHhle OpraHHueckHe coenuHeHus. OHUIMTECKHE H
KHMHUHYECKME CBOMCTBA AMUHOKHCIOT (Ha TpMMepe NIHIMHA). BHONOTHYECKOE 3HAYEHHE
amMuHokucnorT. Ilentumer.

Bemkut xak nmpHpOIHBIE BHICOKOMONEKY/SPHBIE COEIMHEHUS. ITepeuunas, BropmuHas u
TpeTHdHas CcTpykTypa OenmkoB. XuMmmueckde cBOWCTBA GeKkoB: THIPOINH3, JleHarypatus,
Ka4yeCTBEHHBIE peaklUy Ha Oesky.

OKCTIepUMEHTAIBHEIE METOIBI H3YYEHHS BEIIECTB U HX IpeBpallleHyii: Habmonenre u
OTUCAHNE JCMOHCTPAI[HOHHBIX OIBITOB: ACHATypauus OENKOB NP HATpEBAHMH, IIBETHbIE
DPeakuuH OerkoR.

BricokoMosIeKy/IsipabIE cOeTHHEHHS

OCHOBHBIE TMOHATHA XHMHH BBICOKOMOJEKYIAPHBIX COEIUHEHH: MOHOMED, MOIUMeEp,
CIPYKTYpHO® 3BCHO, CTENEHb IOJMMEPH3AlMH, CPEAHSS MONEKyispHas Macca. OCHOBHbIE
METO/LBI CMHTE3a BBICOKOMOIIEKYIIAPHBIX COSAMHEHHH — IIOJIMMEPH3allyisl H TIOJMKOH IEHCAIIHS.

_ OkcriepuMeHTaNbHbIE METOIBI H3YUEHHS BELIECTB U MX TIPEBpALIEHHH: 03HAKOMJIEHHE C
0OpaslaMu MPUPOJHEIX U HCKYCCTBEHHBIX BONOKOH, TIACTMACC, KAyqyKOB.

MexnpenmeTHble CBS3H.

Peaiusanus MexmpeIMeTHBIX CBA3ell NPH H3yYeHHH opranxyeckod xumuu B 10 Knacce
UCYIIECTBIISCTCS U€pEe3 MCMONB30BAaHHE KaK OBIIHX eCTeCTBEHHO-HAydHBIX MOHSTHMN, TAK W
HOHATHH, SBISIOMIUXCS CHCTEMHBIMH Ui OTHENBHEIX IIPEIMETOB €CTECTBEHHO-HAYyTHOIO
LHKJIA.

OO6uipe ecTecTBEHHO-HAYYHbBIC IOHATHS: SBICHHUE, Hay4HBI (haKT, rUIoTe3a, 3aKoH,
TCOpHA, aHANM3, CHMHTE3, KIacCU(UKauus, MepPUONMYHOCTb, HAOMONEHHe, H3MepeHHe,
3KCIIEPUMEHT, MOJIEJIUPOBAHUE.



Duznka: MaTepusd, SHEpruA, macca, aToM, SNIEKTPOH, MOJIEKYNla, SHEepreTHYecKui
+ POBCHD, BEILECTBO, TEJI0, 00bEM, arperarHoe COCTOSHUE BelecTsa, (bu3HIeCKHe BEHYHHBI 0
€/MHULBl UX U3MEPEHHS.

bromorus: xnerka, oprammam, Ouocdepa, ofMeH BellecTB B opraHusMe, (otocunTes,
OMONOrnYecKy aKTUBHBIE BelecTBa (GelKH, YITIeBOJIBL, JKHPBI, (PEPMEHTEI).

['eorpadus: Munepaibl, ropHbIe IOPOEL, [TOJE3HbIE UCKOTIaeMBbI€, TOILIUBO, PECYPCEL.

[eXHOMOrHs: MHIEBBIE IPONYKTHI, OCHOBHI PALHOHATEHOTO TUATaHKS, MOIOLIME CPEJICTRA,
([CRAPCTBCHHBIC M KOCMETMHYECKME TIPeNaparThl, MaTepHalbl U3 MCKYCCTBEHHBIX H
CHHTETHYECKHX BOJIOKQOH.

11 KJIACC
OBIIASI M HEOPTAHUYECKASI XUMUS

Teopernueckne 0CHOBBI XUMHH

Xumudecku#f oneMent. Atom. SIapo aroma, W30TOMEL DJIeKTpoHHas 000IoUKa.
JHEPreTHYECKHE YPOBHH, MOAYPOBHH. ATOMHBIE opburany, s-, p-, d- sneMenTs1. OcobeHHOCTH
DACTIPE/ICTICHIS. JJIEKTPOHOB 110 OPOUTANSIM B aTOMaX 3/TEMEHTOB MEPBBIX HETHIPEX [IEPHONOB.
JneKkTpoHHAs KOHGUrypaLUs aTOMOB.

€pUONMYECKUN 3aKOH M [lepropuueckas CHCTEMA XHMHYCCKMX DIEMEHTOR A H.
Menpeneepa. CBsi3b NEPHOAMYIECKOTO 3aKOHA M [Tepronuyeckoil CHCTEMBI XHMHYECKHX
vaeventos I M. Menpieneesa ¢ coBpeMeHHOM TEOpUEH CTPOEHNs aTOMOB. 3aKOHOMEPHOCTH
|PMCHEHHA CBOMCTB XMMMYECKHMX 3IEMEHTOB W 06pa3yeMBIX HMH TPOCTEIX M CIIOKHBIX
“CHICCTE IO IpymnaM i IeprHosiaM. 3Ha4eH)e NEPHOJIMYECKOro 3aKOHa B Pa3BUTHH HaYKH.

CrpoeHue BemecTBa. XHMHuecKas CBSI3b. Bungsl xummdYeckoii cBs3u (koBajieHTHAs
HETIONApHAA U TIONpHAd, HOHHAs, MeTajTmaeckas). Mexauusmbl o6pa3oBaHus KOBAIEHTHOMN
XUMHYECKOH CBsA3H (0OMEHHBIH 1 JOHOPHO-aKUeNnTOpHEIA). Bomoponnas ceass. BaneHTHOCTS.
IMeKTPOOTpHUIATENbHOCTS, CTene b OKHCTIeH S, VIOHBI: KATHOHBI X aHHOHDL.

BemecTsa MOJIEKyIAPHOIO ¥ HEMOIEKYISPHOTO CTPOEHUs. 3aKOH TTOCTOSHCTBA COCTABA
penlecTpa. THIBL KpHCTAamTHYecKUX peméTOK. 3aBHCHMOCTh CBOMCTBA BEIIECTB OT THMA
KPHCTAIUIHYECKOH pelnéTKy.

[lonsTue o mucnepensix cucremax. MIcTHHHBIE M KOMIOUIHBIE pacTtBopbl. MaccoBas o115
BEILIECTBA B PaCTBOPE,

Knaccnpukanms Heoprammueckux —coeamHeHMIA. Homenknarypa Heopranmdeckux
Bemects. 'eHeTHyeckas CBSI3b HEOPraHMYECKHX BeLIECTS, NpHHAIEKAIMX K PA3THIHBIM
Kjlaccam.

Xumudeckas peakuus. KinaccHbHKamus XuMuYecKix peakumii B HEOpraHW4eckod W

DIAHIYECKOH XMMUH. 3aKOH COXPaHEHHS MAcChl BELECTB, 3aKOH COXpaHEHHsl 1 NPeBpAIIEHHS
JHEPIUN MIPH XMMHYECKUX PEaKIHsX.

CKOpocTh peaknum, e& 3aBHCHMOCTH OT pasnuyHeiX (hakTopoB. OOpaTHMBIE DEaKIHH.
XMMUYECKOE paBHOBECHE. DaKTOphl, BIUSIOLINE HA COCTOSHHE XHMHYECKOIO PaBHOBECHSI.
Mpurnwn Jle [arense.

OnexTponuTHYecKas aucconnanns. CuibHEe U crabhe anexTpoiuTel. Cpenia BOIHBIX
PacTBOPOB BEILECTB: KUCIas, HeMTpanbHad, [eToyHas.

OKHUCTATENBHO-BOCCTAHORHTEIBHbIE peaximy.

OKCIepPUMEHTaIbHbIE METOMEI M3y4€HHs BEIISCTB U MX INpPEBPAILECHHH: TEMOHCTpalus
rabmun_«Ileprosdeckas CHCTEMa XMMHUYECKHX 3IEMEHTOB J. Y. MeHnpeneepa», usyuenue
MOZIe/IeH KPHCTAaJUIMYECKUX DEINSTOK, HaGmoleHHe ¥ ONHCaHWe JNEMOHCTPAaLHOHHBIX U
J1abOPATOPHEIX OTIBITOB (pA3NOXKEHHe NepOKCHIA BOZIOPOZia B IIPUCYTCTBMM KaTallH3aropa,
OUpEICNIEHIE CPEIBI paCTBOPOB BELIECTB C MOMOIIBIO YHHBEPCATLHONO MHIHKATOPA, peaxnun
HOHHOTO OOMEHa), IPOBENCHHE NPAKTHYECKON pabotel «BrugHue pasnmuYHBIX (aKTOpPOB Ha
CKOPOCTh XHMHYECKOM peaKiiumy.

PacuérHele 3a1aun.

Pacu€Tel Mo ypaBHEHHAM XHMHYECKHX peaKkuuii, B TOM 4YHCTe TEPMOXHMHYECKHE
PACUETRI, PacY&THI C UCTIONB30BAHUEM MOHSATHS «MACCOBAS (0N BEIECTRAY.

Heopranuyeckas xumus




Hemeramnsr, Ilonoxkenwe HemeramioB B [lepronudeckoil cucTeMe XHMHYECKHX
oneventos Jl. . MenneneeBa M 0COGGHHOCTH CTpOEHMS aToMOB, (DH3MYeCKHe CBONCTEA
HEMETAIOB. AJLTOTPONUS HEMETAILIOB (Ha puMepe Kucnopoza, cepsl, hochopa u yriepona).

XuUMHYeCKHe CBOMCTBA B&KHEMINMX HEMETAJUIOB (ranoreHoB, cepsl, azora, tocdopa,
Yrepoja M KpPEMHHS) M HUX COeIWHeHHH (OKCHIOB, KHCJIOpPOJCOAEPKAIUX  KHCIIOT,
BOJOPOIHEIX COEAUHEHHUI).

[IpumeHeHre BaXXHEHIIMX HEMETANIOB U HX COENUHEHMIA.

Merannsr Ilonoxenne Metamtos B [leprofuueckoii CHCTEME XHMIYECKHX 3/IEMEHTOB .
1. Menneneesa. OcobeHHOCTH CTPOEHHS 3NMEKTPOHHBIX 0GOI0YEK ATOMOB MeTALIoB. Obmue
(nsiueckne cBodcTBa MeTamIoB. CIUIaBbl METAIOB. DeKTPOXHMHYECKHUIT PAI HANPSXKEHHH
VCTaJI0B,

XUMuuecKHe CBOMCTBA BaKHEHIIMX META/LIOB (Harpuii, Kanumi, Kajblui, Marxuii,
A/IIOMYHHH, LHHK, XPOM, HKENe30, Me/lb) U UX COSTUHCHHN.

O6ue crocobs! noy4eHus MeTanos. IIpiuMeHeHHe MeTAILIOB B OBITY H TEXHHUKE.

OKCTIepUMEHTA/IbHbIE METONBI W3YYeHHSl BEIIECTB M X npeBpalleHuil: u3ydeHue
KolieKMn «MeTauibl 1 crnassly, o6pasioB HEMETANTOB, pElleHHe JKCIIEPHMEHTATBHBIX
3alad, HaOMOJeHHe ¥ ONMCAHWe JeMOHCTPALMOHHBIX M  JAGOPATOPHBIX  OMNBITOB
(B3aUMO/IefiCTBIE THAPOKCHIA ATFOMHHKSI C PACTBOPAME KUCJIOT M Luesio4el, KAaueCTBeHHbIe
peakxlini Ha KAaTHOHBI METAJIJIOB).

Pacuétnrie 3amaqu.

PacuéTer macch! Bemecrsa unm 00bEMa ra3os Mo M3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce MM 00BEMY OHOTO U3 yYacTBYHONIMX B PEaKIjUd BELICCTS, pacuéTel mMacchl (00BEMa,
KOJIM1eCTBA BEIIECTBA) NPOAYKTOB PEAKIMH, €CITH O(HO U3 BEIIECTB HMEeT MPHMECH.

XuMHS U XKH3HL

Pone xumMuu B 0GecrieueHHH SKONOTHYECKOM, SHepreTUYECKOH U MHIIEeBOH 0e30MacHOCTH,
PASBHTHA MEMIHMHBL [IOHATHE O HaydYHBIX METOJAX MO3HAHHUS BELIECTB M XHMHYECKHX
PEAKLMM,

lpencrasienus o6 o0WMX HaydHBIX —DpHHIMNAX MPOMBIIIUIEHHOTO  TIONyYeHUs
BaKHEHIIUX BEIIECTB,

Yenosex B MMpe BEIECTB W MaTepHANOB: BAKHEHIIHE CTPOHUTENIbHEIE MaTepHABI,
KOHCTPYKIIMOHHBIC MaTepuallbl, KPAackd, CTEK/IO, KepamiKa, MaTepuabl UTS JIeKTPOHHKH,
liaHoMaTeprabl, OpraHM4ecKiue U MUHEepallbHbIe YI0OPEHN.

XHUMHsL ¥ 3I0POBBE YETOBEKA: NPABHIA HCHOMH30BAHMS JIEKapCTBEHHBIX TIPEapaTos,
1paBujia 6e30MacHOr0 UCHOIB30BAHMS TIPENaparoB ObITOBON XUMMH B [IOBCEIHEBHOM JKH3HH.

MesxnpenMerHsie ¢BA3H,

Peanuzanms mesknpenmerusix casizeii IIpY U3yueHnH OOIIeH H HeopraHu4ecKoH XUMHUH B
11 xnmacce ocymecrBisercs UCpe3 MCMONB30BaHHWE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX
NOHSTUH, TaK M IIOHATHH, ABIIAIOIIMXCA  CHCTEMHBIMH UL OTJAENBHBIX [PeIMETOB
CCTeCTBEHHO-HAYYHOrO [UKITA.

Of1ue eCTecTBeHHO-HAYYHBIE MOHSITHS: HAY4HBIH (aKT, TUIoOTe3a, 3aKOH, Teopus,
dHaiu3,  CHHTES, KJlaCCI/Ia%HKaHHﬂ, [I€PHOANYHOCTE,  HAabmIOfiCHHe,  OKCIIEPHMEHT,
MOLETMPOBAHUE, U3MEPEHHE, SBICHHE.

Du3nka: MaTepus, SHEPrus, Macca, aToM, SNIEKTPOH, MPOTOH, HEHTPOH, WOH, W30TOTI,
PA/IMOAKTABHOCTS, MOJIEKYITa, SHEPTETHIECKUH YPOBEHb, BEILECTBO, TEN0, 06BEM, arperatHoe
COCTOSHME BEILECTBA, PU3UYECKUE BEMUHHBI ¥ eMHUIIB HX H3MEPEHH, CKOPOCTb.

buonorus: kmerka, oprammsm, skocucTema, Onocdepa, Makpo- ¥ MHKpPO3IEMEHTEL,
BUTAMUHBI, OOMEH BEIECTB B OpraHu3Me.

| corpadisi: MUHepaITBl, TOpHBIE MOPOJEL, [IONE3HEIE UCKOTIaeMEI€, TOITMBO, PECYPCHL

TexHomorms:  XuMudeckat — MPOMBIILIEHHOCTS, METAITyprusl,  TIPOU3BOJICTBO
CTPOUTEIIBHBIX MAarepUanos, CENTbCKOX035HCTBEHHOE IIPOU3BOJICTBO, [HIEeBast
IPOMBILIEHHOCTD, (apmaleBTHYeckas MPOMBILLIEHHOCTS, TIPOM3BOJICTBO KOCMETHYECKHX
[IpeTaparos, MPOM3BOJCTBO KOHCTPYKLMOHHBIX MATEPHATIOB, IeKTPOHHAS NIPOMBILLIEHHOCTh,
HaHOTEXHOJIOTHH,




[INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOTPAMMBI [10 XUMHHA HA
bA30BOM YPOBHE CPEJHEI'O OBIIET'O OGPA3OBAHHS

JUYHOCTHBIE PE3VJIETATBI

®I'OC COO ycranapmmBaeT TpeGOBaHMS K PE3yNETATaM OCBOSHHS OGYYAIOLIUMUCS
1pOrpaMM CpesHeTo o0uiero 00pa3oBaHus (JIMHHOCTHEIM, METANIPEMETHBIM U IPeMETHEIM).
HayuHo-meTonuueckolf OCHOBOH IS pa3pabOTKM TINAHUPYEMBIX Pe3Y/ILTATOR OCBOEHUS
porpaMm cpeaHero o6iiero 06pa3oBaHUs SBISIETCS CHCTEMHO-ESTeTbHOCTHBIHN TTOIXOLI.

B cooTBeTcTBMM C CHCTEMHO-IESTENEHOCTHBIM TOAXONOM B CTPYKTYpe NTHYHOCTHBIX
PC3YJIbTATOB OCBOSHMS IpeaMeTa «XHMMHS» Ha YPOBHE CpelHero OOLIEro oGpasoBaHMs
BELJIEJIEHEI CIIEIYIOMNE COCTARISIOIIHE:

Oco3HaHHWe O0YYarOLIMMHUCS POCCHHCKOM IPaKJaHCKOM HIEHTUYIHOCTH — FOTOBHOCTH K
CaMOPa3BHTHIO, CAMOCTOSTENBHOCTH H CaMOOIIPEEIeHHMIO;

HATHYME MOTUBAIHA K O0YUEHHIO;

LieJIeHaTpaBlIeHHOE pa3BUTHE BHYTPEHHUX YOeXKIeHHH JIMYHOCTH HA OCHOBE KITIOYEBHIX
LIEHHOCTEH ¥ HCTOPHYECKUX TPaJULIAK 0a30BOM HAYKH XMMHH;

FOTOBHOCTE U CHOCOOHOCTH OOYYAIOIIMXCA PYKOBOJCTBOBATBCS B CBOEH HESTEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAaMHM, TNPUCYIIUMHU IIEJOCTHON CHCTEME XUMHYECKOro
obpa3oBaHms;

HAJIMYME TIPABOCO3HAHUS SKONOTMYECKOW KYIBTYphl W CIIOCOOHOCTH CTABUThH LIENU U
CTPOUTH KU3HEHHBIE TLIAHEL,

JInunocTHBIE pesynbTarhl OCBOEHMsS TpeaMera «XWMESY NOCTUTAIOTCH B €IHHCTBE
Y4eOHOH H BOCIIMTATENBHOM JIEATENBHOCTH B COOTBETCTBHH C I'yMaHHCTHYECKUMH,
COLHMOKYJIBTYPHBIMY, IyXOBHO-HPAaBCTBCHHBIMHM [EHHOCTAMH M WIealaMi POCCHHCKOro
PAX/IAHCKOrO 06LIecTBa, MPUHATHIMA B OOLIECTBE HOPMAMHM M IPABHJIAMH MIOBENICHUS,
CTIOCOGCTBYIOMMMH — IIPOLIECCAM — CAMOTIO3HAHMS, CAMOPA3BATHS M HPaBCTBEHHOIO
CTAHOBJIEHUS JIMIHOCTH OOYYalOIHXCH.

JIMYHOCTHBIE Pe3yNLTaThl OCBOSHHS IpeaMeTa « XUMHSD» OTPaKaroT cthopMHUpOBaHHOCTE
OILITA TIO3HABATENBHOH M MPAKTHYECKOH NEATENBHOCTH OOYYalOUIMXCA 110 Pealn3aidn
NPHHATBIX B OOIIECTBE HEHHOCTEMN, B TOM YHCIIE B YACTH:

1) rpasxmanckoro BocnuTaHUNA:

OCO3HaHHs O0YYaOIIMMUCS CBOMX KOHCTHTYLHOHHBIX MPaB M 06A3aHHOCTEH, YBaKeHHs
K 32KOHY H IIPaBOTIOPSIKY:;

MPEICTABICHHS O COLHANbHBIX HOPMaX M IPAaBHJIAX MEXIWYHOCTHBIX OTHOLIEHHH B
KOTTEKTUBE;

TOTOBHOCTH K COBMECTHOH TBODYECKOHM MeATENBHOCTH TPH CO3AHMH y4eGHBIX
[IPOCKTOB, PpEIIEHHH y4eOHBIX M MO3HABATENBHBIX 3a4a4, BBITOJHCHHH XHMUYECKHX
IKCIICPUMEHTOB;

CMOCOGHOCTH TMOHWMATE U NPUHHMATL MOTHBEL HAMEPCHH, JIOTUKY ¥ apTryMCHTBI
JpPyTHX TIpK aHANA3e PA3UYHEIX BUIOB y4eOHOM I TeIBHOCTH:

2) IaTPHOTHYECKOT0 BOCIHTAHUS:

UCHHOCTHOIO OTHOLIEHUS K HCTOPUYECKOMY W HAYYHOMY HACTIMIO OTEHECTBEHHOR
XMMUH;

YBAKCHHA X MpOLECCY TBOPYECTBA B 06NACTH TEOPHH M IPAKTHYECKOTO MPHMEHEHHs
~HMUN, OCO3HAaHMs TOIO, YTO JOCTHXXCHHS HAYKH eCTh Pe3ylbTaT JTHTENbHBIX HaOIONeHHH,
KPONOTIMBLIX SKCTIEPUMEHTAIBHAIX IIOMCKOB, IOCTOSIHHOIO TPY/Ia YIEHBIX ¥ NPaKTHKOB;

UHTCDECA M II03HABATENLHBIX MOTMBOB B TONYYEHMH H [OCHEAYIOIIEM aHAIA3E
HH(OPMAIMH O TIEPEIOBHIX NOCTHKEHHAX COBPEMEHHO} OTeYeCTBEHHOH XHMHH;

3) NyXOBHO-HPABCTBEHHOr0 BOCIIHTAHHA:

HPABCTBEHHOIO CO3HAHHs, STHYECKOTO TIOBEICHHS:

CIOCOOHOCTH OLCHHBATH CHTyalluM, CBS3aHHBIE € XHMIUECKHMH SIBIIEHUSMH, U

PHHHMATL OCOSHAHHBIC PELICHUs, OPHEHTHPYSCh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI H
UEHHOCTH;

TOTOBHOCTH OIEHUBAaTh CBOE NOBEEHME W MOCTYNIKH CBOMX TOBApHINEH ¢ MO3MLMiA
HPABCTBEHHEIX U NIPaBOBLIX HOPM U OCO3HAHME MOCIE/ICTBHI 3THX OCTYHKOB,

4) hopmupoBanHs KyILTYpHI 310pOBBS:



[IOHHMaHHUs LIEHHOCTeH 3M0pPOBOrO M 6esonacHoro 00pasa >KM3HH, HEOGXONHMOCTH
OTBETCTBEHHOI'O OTHOILEHHS K cobcTBeHHOMY (usugeckomy u TICUXHYECKOMY 37I0pOBbIO;

COOJIONeHHs TpaBuT Ge3omacHoro ofpaleHus ¢ BelecTBamu B OBITY, TTOBCEIHEBHOIH
/AU3HH U B TPYZOBOM A€STEIBHOCTH;

[TOHNMaHWs UEHHOCTH IPABHI HHIMBHAYAIBHOrO H KOJUIEKTHBHOIO 6e3omacHoro
HOBE/ICHHA B CUTYallUsX, YTPOKAIONINX 30POBIO H JKH3HHU TroJIeH;

OCO3HaHUS TIOC/ENICTBHA M HEIPHSTHS BPEHBIX MPUBbIYEK (yHOTpeGIeH s aIKorons,
HAPKOTHKOB, KypeHHs);

S5) TPYAOBOIo BOCHHTAHMS:

KOMMYHUKATHBHOH KOMIIETEHTHOCTH B Yy4eGHO-MCCIIEN0BATeIbCKO JESATeNbHOCTH,
00ILeCTBEHHO ITONe3HOH, TBOPYECKOH M APYTHX BUIAX [IEATENBHOCTH;

JCTAHOBKM Ha aKTHBHOE YYacTHE B DELICHMM NPAKTHYECKUX 3a7la4 COLUUANLHOM
HAIIPaBJICHHOCTH (B paMKax CBOEro Kiacca, IIIKOJIE );

MHTEPECa K NPaKTHIECKOMY W3YHEeHHIO mpodeccHii Pa3sIMYHOIO poja, B TOM YHCIE Ha
OCHOBE IIDHMEHEHUST [IPEIMETHBIX 3HAHUIA 110 XHMMU;

YBXKCHUS K TPYAY, JIFOAM TPYIA U pe3yisraram TPYIOBOM JeSTeNbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOODY WHAMBHIYATbHON TPaeKTOpuH 00pazoBaHus,
Oynyweit mpodeccnn wu peam3alui  COOCTBEHHBIX JKM3HGHHBIX ILIAHOB C yuétom
JIAHOCTHBIX HHTEPECOB, CIOCOGHOCTElH K XHMUH, HHTEPeCoB 1 notpedHocTel 06uiecTsa;

6) 3K0I0THYECKOr0 BoCIHTaANHAS:

JKOIOTHMECKH — LeNecoobpasHOro  OTHOLIEHWS K [pHApOe, KaK HCTOUHHKY
CYIIECTBOBAHMS XHU3HHU Ha 3eMie;

[IOHHMAaHU  [I00aNBHOTO  XapakTepa  IKOJOTHYECKHX npobneM,  BAHSHUS
JKOHOMHMHECKAX MPOLECCOB Ha COCTOSHME PUPOIHON 1 COLMATEHON Cpesl;

OCO3HAHWUS HEOOXONMMOCTH MCIONB30BAHAS NOCTHXKEHHUH XUIMIH UL peleHus
HOTPOCOB PalMOHATBHOTO MPUPOAOTIONB30BAHHS;

AKTUBHOIO HENpPUSTHS NeHCTBHH, MPHHOCAIINX Bpex OKpyJKalolen IpupoaHoil cpere,
YMeHHs IIPOTHO3HPOBATH HebJaronpusTHeIe JKOIIOIMYeCKHe TIOCJIENCTBHS
NpeANpHHAUMAEMbIX EHCTBUI 1 IPeNOTBpaIaTs HX;

HATMHA  PA3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, 3KOTOrHYecKOl KYILTYPHBl, OIIBITA
ACATEIBHOCTA  3KONOTHYECKOH —HANpaBIeHHOCTH, YMEHHUS PYKOBOACTBOBATHLCS UMM B
MO3HABATEIIBHOM, KOMMYHHMKATHBHOM U COLMAJIbHOM MpakKTHKE, CHOCOOHOCTH M YMEHUA
AKTHBHO IIPOTHBOCTOSTE UACONOTHH XeMO(OOUH;

7) HEHHOCTH HAYYHOTO NO3HAHHS:

chopMEpoBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
PA3BUTHS HAYKM U OOIIECTBEHHOM MPAKTHKY;

IOHUMAHHS CHEUA(DUKH XMMHH KaK HayKH, OCO3HAHWS ed ponu B (opMHpPOBaHUM
PALMOHATEHOTO ~ HAYYHOIO MBILUICHHS, CO3JaHHM  LEJIOCTHOIO IpeAcTaBieHus 06
OKPYXAlOIEM MHpE KaK O eJUHCTBE NPUPOLE U YEelIOBeKa, B IO3HAHMW [PUPOIHBIX
JAKOTIOMEPHOCTEH M PellleH|H npobieM COXPaHEHHA NPHPOAHOTO PABHOBECHS;

yOexIEHHOCTH B 0C060i 3Ha9MMOCTH XMMHH /I COBPEMEHHOM MABUIIH3ALKHA: B eé
Y MAHUCTUYECKOM HANpaBIeHHOCTH W BaXKHOMH POJIX B CO3JaHUH HOBOM 6asbl MarepuanbHOM
“VVIBTYPRI, - peINeHHH  IoGanbHBIX Mpo6TeM  yeTOMYMBOrO pa3BUTHA 4YenoBe4ecTBa —
CBIPHEBOH, OSHEPreTHYecKod, NMINEBOH M SKOIOIHYECKOMN OesonacHocTH, B pa3BUTHH
MCTULMHEL, 00ECIIeYeHHH YCIOBHH YCIeIHOro TpyZAa ¥ 3KOJIOTHYECKH KOM(DOPTHOH KH3HU
iCKI0TO wieHa obiecTBa;

CCTCCTBEHHO-HAYYHOM I'paMOTHOCTH: MOHWUMAHUS CYLIHOCTH METOIO0B IIO3HAHHS,
HCTIONB3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCIIOJB3OBATE HoJlyqaeMble 3HAHHA
Ul aHanmmsa M OOBSCHEHHA SBICHWH OKDYKAKOLIETO MUpa M TIPOMCXOAAIIMX B HEM
HSMEHEHUH, YMEHHs Nenarh 0GOCHOBAHHBIE 3aKITIOYEHHS Ha OCHOB® Hay4dHbBIX ()aKTOB M
UMCIOIIEXCS TAHHBIX C [ENTBIO MOy YeHH s JOCTOBEPHBIX BHIBOIOB;

CTIOCOGHOCTH CaMOCTOSTENBHO HCITOIB30BATE XUMUYECKUE 3HAHMS JUI pelleHHUs
NPOOJTEM B peaibHBIX JKH3HEHHBIX CUTYaIHsIX;

MHTEPECA K MO3HAHMIO M HCCIIENIOBATEIBCKOH JESTENbHOCTY;

F'OTOBHOCTH ¥ CIOCOGHOCTH K HENpPEpPEIBHOMY 0Opa3OBaHMIO I caMoo6paz3oBaHuIO, K

o MBIOMY TIONYHYCHUIO HOBBIX 3HAHMM 110 XMMHH B COOTBETCTBHH C SKH3HEHHBIMM
OTpeCHOCTAMM;



HHTEPECA K OCOOEHHOCTAM Tpyia B pa3iMYHBIX chepax npodeccHoHanbHO
NeATENIbHOCTH.

METAINPEIMETHBIE PE3VJBTATHI

MeranpenmeTtbie pesynsraThl OcBOeHHs y4eGHOro mpeamera «XuHMHS» Ha YpoBHe
cpeiHero obmero o6pazoBaHMAs BKIIOUAIOT:

3HAYMMBIC N1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOLUXCA MEXTUCIHUILIHHAPHbIC
(MEKNPEIMETHEIE) OOIIeHayHbIe MOHATHS, OTPAXKAIOLHE LENOCTHOCTh HAYYHOH KapTHHbI
MHpa U CHENM(HUKY METONOB IMO3HAHMs, HCTIONb3YEMBIX B €CTECTBEHHBIX Haykax (marepus,
BCLICCTBO, JHEPIHs, ABICHHWE, MNPOLECC, CHCTEMa, Hay4dHbI (aKT, NMPUHIMKII, THMIOTE3a,
3aKOHOMEPHOCTb, 32KOH, TEOpHs, HCCle/joBaHue, HAOMOeHNe, H3MEpEHUe, IKCIIEPUMEHT H
Ipyrue);

YHUBEpCANbHEIE  y4eOHBle  fmeHcTBMA  (IIO3HABATENbHBIE,  KOMMYHHKATHBHBIE,
DEMYJATHBHBIE), obecmequBalomMe (QOPMUPOBAHME (YHKIIMOHANBHOM TIPAMOTHOCTH U
COLAThHOM KOMIIETEHIUH 00y YarOIHXCs;

CrocoOHOCTE  OOYYAIOIIMXCS  HCMONB30BATh  OCBOEHHDIE MEXIHMCLUILTHHAPHEIE,
MHPOBO33PDEHUECKHME 3HAHUS W YHUBEPCalbHEIC y4eOHbIe NEHMCTBHA B [103HABATE/ILHOM H
COLIMATIBHOM MpaKTHKe.

Meranpe/imeTHEIE PE3YNBTATEl OTPAKAIOT OBIIA/IEHHE YHHMBEPCAIbHBIMYA  Y4€OHBIMA
[103HABATEIbHBIMH, KOMMYHHKATHBHBIMH U PETYISTUBHBIMU J1CHCTBUIMH.

Osuiajenne yunBepca bHLIMH yueGHBIMH M03HABATEILHBIMHA AeHCTBHAMH:

1) GazoBblie JOrHYecKkHe AeiicTu:

CamMOCTOATENEHO (POPMY/IMPOBaTE M aKTyalM3HpOBaTh NpobieMy, BCECTOpOHHE e
paccMaTpUBAaTh;

OIpPENCIATE [EH JESTENbHOCTH, 3aJ1aBas napaMeTpbl U KPHTEPHH MX MOCTHIKEHHS,
COOTHOCHTB PE3YJIbTaThI JeSTe/IbHOCTH C TIOCTABIEHHBIMH LICTSMHU,

MCIIONb30BaTh NMPH OCBOCHHM 3HAHHMU MPHEMBI JIOTHYECKOrO MBIIIIEHHS — BBIIENIATH
XApaKTEepHbIE TPHU3HAKM TIOHATHH M YCTaHABIMBATH MX B3aHMOCBS3b, KCIIONB30BATH
COOTBETCTBYIOIINE ITOHATHS [ 00BSICHEHHUS OTACIBHBIX (PAKTOB U ABICHUI;

BbIOMpATh OCHOBAHWMA M KPUTEPHM JUIsl KIACCH(HKALME BEIIECTE W XHMHUUECKHX
peaKii;

YCTaHaB/IMBATE IPUYHHHO-CIIEACTBEHHEIE CBA3H MEXY U3y4aeMbIMH SBICHHIMH;

CTPOMTE JIOTHYECKHE pPACCY:KJCHUsS (WHAYKTHBHbBIE, NEIyKTHBHBIE, 10 AHAJIOTHH),
BEIIBIATE 3aKOHOMEPHOCTH M IIPOTUBOPEYHs B PACCMATPHBAEMEIX SBIIEHHUSX, OPMYITHpPOBATE
BBIBOBI H 3aKTFOYCHHS;

IPUMEHATE B TIPOLECCE NO3HAHMS, UCTIONB3YeMble B XUMHU CUMBOJIMYECKHE (3HAKOBEIC)
V01, NpeoBpasoBbIBATh MOJENbHBIE MpPEACTABICHUS — XMMHYECKHH 3HAK (cumBom)
VICMEHTa, XMMUYeCKas (opMyna, ypaBHEHHE XHMHYECKOH DEaKIMd — TpPH pelIeHHH
YHCOHBIX [O3HABATENBHBIX M MPaKTHYECKHX 3amad, IOPHMEHSATH Ha3BaHHbIE MOMETbHBIE
[IPEICTABICHUA [l  BBIABICHHMS XapakTepHbIX IPU3HAKOB H3y4aeMbIX BELIECTB U
XMUMHYECKHX PEaKIHii.,

2) 6asoBbIe HCCJAE0BATE/IbCKHE ACHCTBHS:

BIa€Th OCHOBAMH METOJI0B HAYYHOI'O [NO3HAHHS BEIIECTB U XUMHYECKUX PEaKIIUii;

(hopMynMpoBaTh LeNH M 3a/a4M MCCITENOBAHMA, KCIONB30BATH IOCTABNEHHBIE K
CaMOCTOATENFHO  C()OPMYITHPOBaHHBIE BOMPOCHl B KadeCTBE HHCTPYMEHTAa TIO3HAHUS W
OCHOBBI JUIf (OPMHUDOBaHHS T'HIIOTE3l IO MPOBEPKE IIPABHIBHOCTH BBICKA3BIBAEMBIX
CyHIeHUH;

BIa[IeTh HABBIKAMH CAMOCTOSTENBHOIO ILTAHWPOBAHHS W IPOBEAEHUS YHEHHYECKHX
JKCIICPHMEHTOB,  COBEPIIEHCTBOBaTh yMeHMs HabmiojaTe 3a XOmOM  mporecca,
CAMOCTOSITENIBHO IPOrHO3HPOBATE €r0 pesynbrar, GopMy/IupoBars 00OOIIEHUS H BBIBOIbBL
OTHOCUTEIBHO JOCTOBEPHOCTH pe3YNLTATOB HCCIENOBAHUA, COCTABIATH OOOCHOBAHHBIN

'4ET 0 mpojienanHoR pabore;

NpuodpeTaTh ONBIT yYEHHYECKOH MCCIeNoBaTeIbCKON | IPOEKTHON JIeATENbHOCTH,
[IPOSIBIIATE CHOCOOHOCTL M TOTOBHOCTh K CAMOCTOSTENBHOMY MOHCKY METOIOB peleHus
IIPAKTHYECKMX 3a/1ad, IPUMEHEHHUIO Pa3IMIHbIX METOMOB MO3HAHUSL,

3) paGora ¢ undopmanueii:




OPHEHTHDOBATECS. B PA3NMYHEIX HCTOIHHKAX HHQOpManuu (nayaHO-nIOMy AP HAs
JIATEpaTypa XHUMHYECKOTO CONepIKaHwms, CHpaBoYHbIE TOCOOHSA, pecypcst Huteprera),
AHATH3MPOBATE HH(OPMALIMIO PA3NHYHBIX BHIOB M (opm mpencrasnenus, kpuruyecku
OLIeHNBATh €€ JOCTOBEPHOCTD U HENIPOTHBOPEYHBOCTS;

(OpMYITHPOBATE 3alIPOCEl M TPHMEHATh Pa3IHYHEIE METOAEI IPH TOHCKe M orbope
UH(OPMALIH, HeOBXOIHMOR s BBITIO/THEHHS y4eOHBIX 3a/1a4 ONpe/IeIéHHOTO THIIA,

IPHOOPETATh OIBIT HCMOTE30BAHMUS HH(pOPMAIHOHHO-KOMMYHHKATHBHBIX TEXHOJIOIMH 1
Pa3TMYHBIX HOUCKOBBIX CHCTEM:

CAMOCTOATCIILHO ~ BBIOWPATh  ONTUMAJIBHYO tbopmy npencrasnenus vH(popMaIuH
(Cxemel, rpaduKH, AHArPaMMEI, TAOJIHUIIBI, PUCYHKHU U JipyTHe);

{ICHOJI30BaTh HAYYHBIH A3BIK B KayecTBE CpeJCTBa IpH paboTe ¢ XHMHYECKOI
nHopManmeil: IpUMeHSTH MEXIpeMeTHBIe ((pHu3HYecKHe u MareMaTHYecKue) 3HAKU H
CHMBOITEL, pOPMYIEL, aG6peBUaTypbI, HOMEHKIIaTypy;

MCIIOJIB30BATE U IIPE0OPa30OBBIBATH 3HAKOBO-CHMBOIHYECKHE CpPelCTBA HAIVIJHOCTH.

Osunanenne yuusepcaabunivu KOMMYHHKATHBHBIMH AeHCTBUAMHE:

34/1aBaTh BOTPOCEL 110 CYIIECTBY 06CYXKIaeMOM TeMBI B XOMe IHANOra, W/HH JOUCKYCCHH,
BLICKA3bIBATL WAEH, (OPMYTHPOBATH CBOM HPEIIOKEHHUS OTHOCHTENLHO BBITIOJTHEHHS
MPEIIOKEHHOM 3a1a49H;

BBICTYTIATh C TIpe3eHTaluel pe3y/bTaTtoB I03HABATENbHON AeATeNBHOCTH, MOJIYYeHHBIX
CaMOCTOATCNIEHO MITH  COBMECTHO CO CBEPCTHUKAMH TIPU  BBIMOJIHEHHH XHMHYECKOTO
JKCIICPUMEHTA, NPAKTHYeCKOH pPabOThl MO HCCIENOBAHMIO CBOMCTB U3yYaeMbIX BEIECTB,
PealM3ally y4eOHOro NpoeKTa ¥ (OPMYITHPOBATH BEIBOIEI 110 pe3yJbraraM HpOBeHEHHBIX
MCC/ICLOBAHMH ITyTEM COTIACOBAHUS MO3MLMIA B X0e o0cyxIeHus 1 06MeHa MHEHUAMH.

Osnanenne yaupepcaabHbiMa PETYIATHBHBIMH AeHCTBHSAMMU:

CAMOCTOSITENBHO TUIZHUPOBATH M OCYILECTBIATH CBOIO NIO3HABATENBHYIO JEATEBHOCTE,
CHDEREss e€ UelM B 3a1auM, KOHTPONHPOBATH H IO Mepe HeoOXOIMMOCTH KOPPEKTHPOBATE
[PE/liaraeMpIi aNropuT™ JeHCTBHN IIPH BHINOTHEHHH Y4eOHbIX H HCCITe0BaTeTBCKHUX 3a/1ad,
“r10upath Haubonee apEKTUBHEIA CrIOCO6 UX PELIEHHA ¢ YYETOM NOMyYeHHs HOBBIX 3HAHMIL
O BELIECTBAX M XMMUYECKHX PEAKITHIX;

OCYIUCCTRIIATE  CAMOKOHTPONL CBOEH JEATENBHOCTM HA OCHOBe camoaHalli3a u
CaMOOLIEHKH.

[TPEAMETHBIE PE3YJIBTATBI

10 KJIACC

Ilpexmernble pesymprarTs ocBoeHus Kypca «Opranuyeckas XUMHs» OTPayKaior:

chopMHpPOBAHHOCTH TPEICTABICHUE O XUMHYECKOH COCTaBIAIOMIEH eCTEeCTBEeHHO-
HAYYHOH KapTHHEI MHpa, PO XUMWH B TTO3HAHHH SBICHHH IpHponbl, B GopMUpOBaHHH
VIPILIICHASA W KyNBTYPBI JINYHOCTH, €& (yHKIMOHANBHO! TPaMOTHOCTH, HEOOXOMUMOH s

CIUCHHA TIDAaKTHYECKHX 3alad M SKOJOIMYECKHM OBOCHOBAHHOIO OTHOLIEHHS K CBOEMY
#/10POBBIO M TIPUPOIHOM Cpene;

BIAZICHUe CHCTEMOH XWUMHYECKHX 3HAHHIA, KOTOpast BKIIIOYAET: OCHOBOIOJIATAIOLIHE
OHATHS  (XUMHYECKUH 5remeHT, aIoM, JNEKTPOHHAs O0ONOYKA arToMa, MOJNeKyIa,
BAJICHTHOCTh,  3NMEKTPOOTPULATENHHOCTD, XHMHYECKas CBi3b, CTPYKTypHas ¢opmyna
(passépHyras u COKpalEHHast), MONb, MONSIpHAsS Macca, MOJIADHEIH 00BEM, yriieponHsiit
CKEJIET, (yHKIHOHANEHAS Tpynna, pafukan, H30MepHs, HU30MEpEBI, FOMOIOTHYECKHH psjI,
[OMOJIOr", yIIIeBOAOPOAEI, KHCIOPOA H a30TCOAePXKALIKE COCAMHEHNS, MOHOMEP, nonumep,
CTPYKTYPHOE 3BEHO, BEICOKOMOIEKYJIADHBIE COENIMHEHHUS); TEOPHH W 3aKOHEL (Teopus
CTPOCHMS OpraHM4YecKWx Belects A. M. Bymieposa, 3akoH coxpaneHus macchr BEIIIECTR);
3aKOHOMEPHOCTH, CUMBOIMYECKHI S3BIK XHMWH; MHPOBO33PEHYECKHE 3HAHMS, JIeKalue B
OCHOBE NOHUMAHUS [IPUYMHHOCTH M CHCTEMHOCTH XMMUYECKUX ABICHHH, (aKToIorugeckue
CBEICHMA O CBOMCTBAX, COCTABe, MONYYEHHH U GE30mACHOM HCIIOIB30BAHMY BaYKHEHIIIHX
OPTaHUIECKUX BEMIECTB B OBITY H MPAKTUYECKOH AESATENBHOCTH YEIOBEKA;



¢)OpPMHUPOBAHHOCTE YMEHMH  BBISBIATH  XapaKTepHble NPU3HAKH  TIOHSITHIA,
YCTaHABIUBATh MX B3aMMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOLLHE MOHATHS IPH ONMHCAHWH
COCTaBa, CTPOCHHS U NPEBPAILEHHET OPraHHYECKUX COeTHHEHUMN:

C(hOPMAPOBAHHOCTS YMEHHIT HCIIONB30BATh XHMHYECKYIO CUMBOIIUKY IUIS COCTARIEHHUS
VIOJICKYISPHBIX W CTPYKTYPHBIX (pasBEpHYyTOl, COKpam€HHOH) (opMyn opraHMYecKHx
CCUIECTB M yDAaBHEHMH XHMMYECKMX DeaKiui, M3roTaBIMBATh MOMCIH MOJIEKYT
OUPraHHYeCKHX  BellecTB HJIs HITIOCTPALIHH HX XHMHYECKOTO M IIpOCTPAHCTBEHHOIO
CTPOEHHS;

chopMHpoBaHHOCTE  yMeHwMit YCTaHABIMBATh  MPUHAIIEKHOCT  M3YYEHHBIX
OpraHMYeCKUX BEINECTB N0 HX COCTABY M CTPOCHHIO K OnpenenéHHOMY Kiaccy/rpymie
COeIUHEHHH (yrmeBomoponsr, KHCIOpOA  H a30TcolepIKalye COeIMHEeHMUS,
BLICOKOMONICKYIIADHBIE ~ COCJMHEHHMs), [JaBaTh WM HA3BAHHA [0 CHCTEMATHYECKOD
Homenknarype (IUPAC), a Tawke npuBomuTh TPUBHAJBHBIE HA3BAHUS OT/ENbLHBIX
'PLAHHMUYCCKNX BEIUECTB (ITUICH, NPOMHIICH, aleTHIeH, ITUIEHIIMKONb, TIMIEepHH, (QeHoT,
POPMAIBACTH]L, AUETANbIETH/l, MYPaBbHHAA KHCIOTA, YKCYCHaf KHMCIOTA, ONEMHOBAS
{HCI0TA, CTeapUHOBAs KUCJIOTA, [II0K03a, (PyKTO3a, KpaxMaJ, L0034, NIHIH H);

C()OPMUPOBAHHOCTE YMEHHS ONpPENEATh BHIB XHMHYECKOH CBS3W B OPraHHUYECKHX
COCIMHEHUSX (ONMHAPHEIE H KPAaTHbIE);

C)OPMUPOBAHHOCTE YMEHWS NPUMEHSTH TONOKEHHS TEOPHH CTPOCHUSI OPraHUYECKUX
selects A. M. BytiepoBa st 00bSCHEHHS 3aBHCHMOCTH CBOMCTS BEIIECTB OT UX COCTABA U
“TPOCHHSA; 3aKOH COXPAHEHHS MACChI BEIIECTB;

C(OpMHPOBAHHOCTE  yMeHHit XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3MYECKUe W
AMMUHECKUE CBOHCTBA THIMYHBIX NPEJCTABUTENEH pA3IMYHBIX KIACCOB OpraHuvecKHx
BCLUECTB (MeTaH, 3TaH, STHIEH, NMPOIUIEH, aueruieH, Oyraauen-1,3, Metunbyranues-1,3,
OeH3011, METaHOMN, 3TAHON, STHICHITUKOb, TIALEpHH, GEHON, aleTailbaeru, MypaBsuHas |
YKCyCHas — KHCIIOTBI, TNIOKO33a, KpaxMmall, Ie/UIoNno3a, aMHHOYKCYCHas  KMCJI0Ta),
MJITOCTPAPOBATE I'€HETHYECKYIO CBfA3h MEXAy HHUMH ypaBHEHUSMHU COOTBETCTRYIOIINX
XUMIIECKMX peaKkMid ¢ MCTIONBb30BAHUEM CTPYKTYPHBIX (hOPMYII;

C)OPMHPOBAHHOCTL yMeHHUs XapaKTepu30BaTh MCTOYHHKM YIIIEBOJOPOAHOIO CHIPhS
(He()Th, NPHUPONHBLA ras, yromb), CHOCOOH HX nepepaboTku M MpakTUYECKOoe NMPUMEHEHHe
[IPONYKTOB mepepaborku;

C(OPMHPOBAHHOCTH YMeHMi IPOBOIUTE BBIMMCICHUS 110 XUMHUYECKHM YpPABHEHHAM
(Maccer, 00bEMa, KOMUYECTBA HCXOZHOTO BEMIECTBA I HPOJyKTa PeakiyH M0 M3BECTHBIM
Macce, 06bEMY, KOTHYECTBY OJHOTO U3 HCXOTHBIX BEIIECTB MM IPONYKTOB PEaKIUH );

COPMUPOBAHHOCTh yMeHHY BlageTh CHCTeMON 3HAHHH O OCHOBHBIX MeTOIax
||PYUHOTO TIO3HAHMSA, WCHONB3YEMBIX B XHMHH TIPH H3YYeHHWH BEINECTB W XMMHUECKHX
ABlcHud  (Habmogenue, M3MEpEHHE, SKCHePHMEHT, MOJEIUPOBAHHE), MCIIONB30BATH
-HCTEMHDBIC XMMHWYECKHE 3HaHHWA JNIA IPHHSTUS pelleHud B KOHKPETHBIX JKHU3HEHHBIX
CHTyallsX, CBA3AHHBIX C BEIECTBAMH H MX NPUMEHEHHEM;

c(hOpPMHUPOBaHHOCTE YMEHUI COBIIONATE NPaBHIIA MTONB30BAHMA XHMUIECKON nocynoi u
1abopaTopHEIM  0GOpYIOBaHKMEM, a  TaKKe npaBuwia oOpalleHHss ¢ BelecTBaMH B
COOTBETCTBHH C MHCTPYKLHMSMH 1O BEITIONHEHHIO Ta6OPATOPHBIX XUMHYECKIX OIBITOB;

C(OPMHUPOBAHHOCTE yMeHHI UIAHAPOBATE U BBINONHATE XUMHYECKHH SKCIIEpUMEHT
| 'PEBpAILICHNS OPraHHYECKUX BEINECTB NPH HAarpeBaHMUH, NONy4YeHHe STUIIEHA U U3yYEHHE
STO CBOWCTB, KaYeCTBEHHEIE PEaKIMH OpPraHW¥ecKix BEIECTB, JeHaTypauust GenkoB MpH
{dIPCBAHUY, [BETHBIC peakiud OEIKOB) B COOTBETCTBHH C NpaBHIaMH  TEXHHKH
OesonacHoctn npm  obpamenun ¢ BEIIECTBAMH M J1abopaTopHBIM  0GOpYIOBaHHEM,
[PCICTABIATE  PE3YJIBTATEl XHMHYECKOTO 3KCTIEPHMEHTa B Gopme 3amucu ypasHeHuii
COOTBETCTBYIOIMX PeaKIMH H (OPMYIHPOBATh BEIBOIBI Ha OCHOBE 3THX PE3YIBTATOB;

C()OPMUPOBAHHOCTE YMEHHH KPHTHYECKH aHaJIM3HPOBaTh XUMHYECKYI0 HH(OpMaIUIOo,
HOJAYHAEMYI0 M3 Da3sHBIX HCTOYHHKOB (CpeICcTBA MAcCCOBOIL uH(popmaiud, WaTepHer u
[PYTHX);

cOpMHPOBAHHOCTL yMeHHi cobMOTATS [paBuia SKONIOIMYCCKH Lienecoo0pasHoro
[OBCACHUs B OBITY M TPYNOBOH AEATENBHOCTH B LEISX COXpaHEHHs CBOEro 30pPOBbS M
OKpY’KarOIel PUPOHOM CPEJIEL, OCO3HABATH OMACHOCTh BO3ACHCTEHS HA JKUBBIE OpraHU3MbI
OTPEMENIEHHbIX OPraHHYECKHX BELIECTB, MOHUMAS CMEIC] [TOKA3ATeNs ITAK, mosicHsaTs Ha



npuMepax CIIOCOOEBI VYMEHBIICHUA W NPEAOTBPAllCHHA HX BPEIHOIO BO3,Z{eﬁCTBHH Ha
OpTraHU3M 4YEJIOBEKa,

T Oﬁy‘{aI'DHIHXCS C OrpannM4€HHbIMH BO3MOKHOCTAMH 300pOBbA: YMEHHE HpH}leHﬂTb
3HaHHSA 00 OCHOBHEBIX JOCTYIIHBIX METOLAX TIO3HAHWA BEIIECTB U XUMHYECKHX sABJICHHH,

U CNENMBIX M CHaboBMAAIIMX OOyJarOIMXCs: YMEHHME HCIOJIb30BaTh penbedHO-
To4eyHyI0 cucTeMy obo3HaueHui JI. bpains 1y 3anucH XUMUYeCKUX (hopmyIL

11 KJIACC

[IpenqmerHble pesynbTaThl OCBOGHUA Kypca «O6mass W HeopraHW4YecKas XHMHA»
OTpaKaoT: .

c(hOpPMHUPOBAHHOCTh TPEACTABNCHHH: O XHMHYECKOH COCTABJISIOIIEM ECTECTBEHHO-
HAYWHOM KapTMHBI MHpa, POJM XVMHHM B MO3HAHWW ABICHWH MPHPOALL, B (opmupoBaHUH
MEIIITIEHHS] ¥ KyJIBTYphl JMYHOCTH, €€ (yHKIMOHAIBHON rpamMOTHOCTH, HeoOXOMUMOM I
pelleHMs NPaKTHYECKUX 3a[ad W JKONOTHYECKH OOOCHOBaHHOTO OTHOILICHMS K CBOGMY
3/10POBBI0 M IPUPOIHOM Cpele;

BIAJICHAE CHCTEMOM XHMMHWYECKHX 3HaHWH, KOTOpas BKITIOYAeT: OCHOBOMNOIAralolie
MOHSTS (XUMAYECKAN IEMEHT, aToM, W30TOT, S-, P-, d- SMEKTPOHHbIE OPOHUTANIH aTOMOB,
WOH, MOJIEKYJA, MOJIb, MOJISIPHBIH 00BEM, BaJIEHTHOCTH, 3MEKTPOOTPULUATEIBEHOCTE, CTCIICHE
OKUC/IEHHS, XHMHUYECKas CBs3b (KOBAaJEHTHAs, WOHHAs, METalludecKasd, BOZIOpOIHAA),
KpUCTA/UIAYECKAs peInéTka, THIBI XMMUYECKHX peakiui, pacTBOp, DJICKTPOJIMTEL,
HE3JIEKTPOJIATHI, JMEKTPOIMTHICCKAA AUCCOLMAAsA, OKHCIIHTENb, BOCCTAHOBUTEE, CKOPOCTh
CUMMYECKOM — PEaKIMM, XWMHYECKOE DaBHOBCCHE); TCOPHH M 3aKOHBI  (TeopHs
JISKTPOJIATHYECKOM IMCCOLMalyK, Ieproandeckuii 3akod [l WU. Mengeneera, 3aK0H
COXpPaHEHHUs Macchl BEIECTB, 3aKOH COXPaHEHHUS W MPEeBpalleHUs SHEPIUM MPH XUMHIECKHUX
peaKiusiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMH S3bIK XAMHH, MHPOBO33DEHYECKHC 3HAHMA,
leKalmpe B OCHOBE IMOHMMAHHMS IPHYMHHOCTH W CHCTEMHOCTH XMMHMYECKHX SIBICHMM,
(haKTONOTMYECKHe CBEIEHHA O CBOMCTBAX, cOCTaBe, IIONyYeHHH M Oe3omacHOM
JCIIONB30BAHAN BaKHEHIIMX HEOPraHMYECKWX BEIUIECTB B ObITy H  IPaKTHIeCKOH
JEATENEHOCTH YEIIOBEKA,

cOpMHPOBAHHOCTE ~ YMEHH#l  BBIBIATH  XapakKTepHele [pPU3HAKH  TMOHSTHI,
YCTAHABJIMBATE WX B3aMMOCBA3b, WCIIONB30BATh COOTBETCTBYIOIIHME IOHATHS MPH OMHUCAHUM
HEOpPraHWYEeCKHX BEIIECTB M UX NpEeBpaLleHHH;

c(hOpPMHPOBAHHOCTH YMEHUH MCIIONB30BaTh XMMUYECKYI0 CHMBOJHKY JJIs COCTABICHHS
(opMyn BelecTB M ypaBHEHMH XMMHYECKHX peakiui, CHCTeMATH4eCKyl HOMEHKIATypy
(IUPAC) m TpWBHMambHBIE Ha3BaHMS OTHEIBHBIX HEOPTaHWUYECKHX BEIIECTB (yrapHbld ras,
ymexm):nhlﬁ ras, aMMHaK, ramnénas H3BecTh, HeramnéHas W3BEeCThb, IIUTHLEBAsA COAA, MHUPUT H
Opyrue);

c()OPMHPOBAHHOCTE YMEHHH OMNpeJelsiTs BaJeHTHOCTh M CTENCHb OKHMCJICHHS
“HMHYeCKHX 3JIeMEeHTOB B COeIHHEHHAX pPa3/IM4HOro CcocTaBa, BHI XAMHYECKOM CBA3ZH
(KoBaNeHTHAs, HOHHASN, METAJIMYECKAs, BOIOPOIHAS) B COSIUHEHUSAX, TUTI KPUCTAINYECKOH
DENéTKH KOHKDETHOTO BelllecTBa (ATOMHAs, MONEKyIspHAas, HOHHAs, MeTa/TMYecKas),
XapakTep Cpelbl B BOOHBIX pacTBOPaxX HEOPraHWYeCKHX COCIHHEHHH;

c(OPMUPOBAaHHOCTE YMEHMH YCTaHABIMBATH NPHUHAMIEKHOCTH HEOPraHWYECKUX
BEIIECTB IO WX COCTAaBY K ONpeIeléHHOMY Kiaccy/Tpynite coefIMHeHuH (IpOCTEIe BeleCTRa —
METAJITBI ¥ HeMEeTaILIbl, OKCHJIBI, OCHOBAHUS, KMCIIOTEI, aM(pOTEPHBIE THIPOKCHIBL, COITN);

c()OpMMpPOBAaHHOCTE YMEHHMI pacKphIBaTh CMbICI mepuogudeckoro sakona JI. WM.
Menseneesa W JIEMOHCTPHPOBATH €0 CHCTEMATH3WPYIOLLYl0, OOBSICHUTENBHYIO ¥
[POTHOCTHYECKYHO (DYHKIIVMH;

c(hOpMUPOBAHHOCTE YMEHHWHM XapaKTepW30BaTb JJIEKTPOHHOE CTPOCHHE aTOMOB
XMMUYecKHX 3neMeHToB 1-4 nepuonos Ilepronueckoll CHCTEMbI XHMHYECKUX 31eMEHTOB 1.
M. Meneneesa, HCIONB3Ys MOHATHA «S-, p-, d-3/IeKTPOHHBIE OpOUTANMY, «IHEPreTUYECKUe
VPOBHW», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOWMCTB XMMHUYECKHX 3JIEMEHTOB M HX

ennHeHuit To mepuoaaM M rpynnam [lepuomrueckoif CHCTEMBI XUMHYECKHX J/IeMeHTOB [,
Vi, Menneneesa;

_ CHOpMMPOBAHHOCTE YMEHHH XapaKTepHU30BaTh (ommchiBaTh) OOIIME XHMHYCCKHE

CBOWCTBA HEOPraHWYECKHWX BEIIECTB PA3NHWYHBIX KJIACCOB, IMOATBEPIK/ATH CYIECTBOBaHHE




[CHCTHYECKOH CB3M MEXIy HEOpPraHMYeCKHMH BEMIECTBAMH C TOMOMIBIO ypABHEHHWIA
COOTBETCTBYHOIIUX XUMHUYECKHX PEaKLIHii;

COpMHUPOBAHHOCTE YMEHHs KJIACCH(ULMPOBATh XHMUYECKHE PEaKIHH 10 PasindHbIM
npH3Hakam (YHCIYy M COCTaBy PeardpyiolluX BEIECTB, TerloBoMy (dexTy peaknum,
H3MEHEHHIO CTelleHedl OKMCIEHHs OIeMEHTOB, O0paTMMOCTH peaKiuH, YYacTHIO
KaTaju3aropa); .

C(OPMUPOBAHHOCTE YMEHWH COCTABNATL YPABHEHMS PpeaKiuii pasIMUHBIX THIIOB,
[IOIHBIE W COKpaUI€HHEIE YPABHEHMSI peakidii MOHHOro oOMEeHa, YYMUTHIBAas YCJIOBHS, TPH
KOTOPBIX 3TH PEAKIMH HAYT 10 KOHIIA; .

c(hOPMHUPOBAHHOCTh YMEHHI TPOBOIMTHL PEAKIMH, MOATBEPHNAIONIHE KAYeCTREHHBIH
COCTAB pasNUYHBIX HEOPraHWYeCKWX BEIIeCTB, pacllO3HABAaTh OMBITHBIM IYTEM HOHBI,
ICYTCTBYIOIIME B BOAHBIX PaCTBOPaX HEOPraHUIECKHX BEIIECTB;

chopMHPOBAHHOCTh yMeHu# PpacKpbIBaTh CYLIHOCTh OKHCIIUTEIBHO-
BEOCCTAaHOBUTENIBHEIX PEAKUMH IOCPEICTBOM COCTABICHHA SICKTPOHHOTO OamaHca 3THX
PEaKITHIA;

ChOPMUPOBAHHOCTL YMEHHiT OOBACHSTE 3aBHCHMOCTh CKOPOCTH XMMHYECKOH peaKiiuu
OT pasNU4HBIX (HAKTOPOB; XapaKTep CMEIIeHHs XUMHYECKOIO PABHOBECHS B 3aBUCHMOCTH OT
sHeluHero BoszekcTeus (npuHimn Jle larense);

C(hOPMHUPOBAHHOCTL YMEHHHl XapaKTepu3oBaTh XUMHYECKHE TIPOLIECCHI, JeXKallhe B
OCHOBE  MPOMBILIIJIEHHOIO  TONy4YeHHs CEepHOM  KHMCIOTBl, 4aMMHakKa, a  Takke
C)OPMUPOBAHHOCTH NpeACTaBIeHHil 06 OGMMX HAYYHBIX NPHHIHIAX U SKOJOTHYECKUX
npodJIeMax XMMHYECKOTO [IPOU3BOJICTRA;

C(OPMHPOBAHHOCTS yMEHHM MPOBOAWTH BHIYUCTEHHS C HCIONL30BAHMEM IOHATHS
«MaccoBasl 0N BEIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHUN ra3oB NMPH XHMHYECKHX
PeaKiHiX, MacChl BEIIECTBA MM 00bEMA ra30B 110 U3BECTHOMY KOJMYECTBY BELIECTBA, MACCE
‘Ui 00BEMY OTHOTO M3 YYacTBYIOIIMX B PEAKIUH BEIIeCTB, TEIIOBOTO s¢dexra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACCHI BELIECTB, TPEBPAIIEHHS B COXPAHEHUS SHEPTHH;

C(OPMUPOBAHHOCTE YMEHHMH COBITIONATH NPABHIA MTONB30BAHAL XUMUYECKO TOCyZI0H H
/1aDOpaTOpHBIM  00OpYNOBAHHEM, a TakKe NpaBHTa OOpANEHHs C BELIECTBAMH B
COOTBETCTBHH C MHCTPYKIMSIMU IO BBITIONHEHHIO 1ab0PaTOPHBEIX XUMHUECKHX OTBITOB;

ChOPMHUPOBAHHOCTE YMEHHIl ILUIAHHPOBATH M BBHIONHATH XHMHUECKHil IKCHIEPUMEHT
(pasioxeHHe NEpOKCHIa BONOPOAA B NPHUCYTCTBHM KATAIH3aTOPa, OIpENeleHHE cpebl
JACTEOPOB  BEILECTB C [OMOIIBIO YHHBEPCAIBHOTO HHOWKaTOpa, BIHsSHHE PasIHYIHBIX
(DAKTOPOB HAa CKOPOCTH XMMHYECKOH peaklHH, peakiud MOHHOTO OOMEHa, KauyecTBEHHBIE
peaKlUd HA cynegar-, KapboHar- u XJIOPHJ-aHUOHBI, Ha KaTMOH aMMOHMS, pelleHHe
JKCIICPHMEHTANBHBIX 3a1ad 1o Temam «Metamney u «HeMeTamwis») B COOTBETCTBHH C
NpABUIAMH TEXHUKM OE30NacHOCTH TpU OGpAIeHWH C BElecTBAMH M J1abOpaTopHBIM
00OpyOBaHHEM, MPEICTABISTE PE3YIETATE XUMHUIECKOr0 JKCIEPHMEHTa B (opMme 3almcu
YPaBHEHHH COOTBETCTBYIONIMX peakuuii ¥ (OPMyTHPOBATH BBIBOABI HA OCHOBE BTHX
PE3YIBTATOR;

C(hOPMUPOBAHHOCTE yMEHMH KPHTHYECKH aHaJU3MPOBaTh XUMHYECKY0 MH(OpMALHIO,
1'|<').:|}-'qa;emyro U3 PasHBIX MCTOYHHKOB (CpEACTBa MAccOBOM KOMMYyHHMKaluu, MuTtepHeT u
APYTux);

¢)OPMUPOBAHHOCTE yMeHHUH COGMIONATh MPABHIA SKOTOTHUECKH 1enecoobpazHoro
HOBCICHUS B OBITY M TPYNOBOH JEATENBHOCTH B LEAX COXPAHEHHS CBOETO 370pOBbS 1
OKPYaKOIIeH MPHPOLAHOH CPeJIbl, 0CO3HABATh OIACHOCTE BO3AEHCTBHS HA KUBBIE OpraHu3Mel
OTIPENIENEHHBIX BEILECTB, NOHMMAs CMbICA Tokasatens IIJIK, moscHsaTh Ha IIpUMepax
CMOCOOBI YMEHBINEHUS W IPeJOTBPAIICHHS WX BPENHOTO BONCHCTBHI Ha OpraHu3M
HEIOBEKa;

And 00YYaoIKMXCsl ¢ OTPAHMIEHHEIME BOMOKHOCTIMH 3[I0pOBbS: YMEHUE [TPHMEHSTh
HAAMA 00 OCHOBHBIX TOCTYITHBIX METO/AX MO3HAHKS BELIECTB M XMMHYECKUX SBICHHIL:

JUBL CNETBIX W CNa0OBHAAIIMX OOyHalOUXCA: YMEHHE HCIIONB30BATh PEibehHO-
TOYEHHYI0 cHcTeMy oOosnaveHud JI. Bpaling i 3andcd  XMMHYECKHX thopmyu.
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