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MOSACHUTEJBHAS 3ATIMCKA

[IporpaMma TO XHMHM Ha YPOBHE CpelHero ofumero o0pa3oBaHuA
paspaborana Ha ocHoBe PerepanbHOro 3akona or 29.12.2012 Ne 273-03 «O6
obpasoBanum B Poccuiickoit Denepanum», TpeboBaHUA K pe3yabTaTaM OCBOCHUS
deepanbHON 06pa30BATENbHONM TPOrpaMMBI  CPEIHEro 0OIMIero o0Opa3zoBaHus
(®POII COO), mpexacraBaeHHBIX B DenepaibHOM — IOCYIapCTBEHHOM
o6pazoparensHom crapgapre  COO, c yuérom KoHuemima TNpernoaaBanns
yueOHOro mpeaMera «XuMus» B 00pas0BaTeNBHBIX OPTaHU3ALMAX Poccuiickon
Dezepaly, pPeIM3YIOMAX OCHOBHBIE 00pa3oBaTelbHbIC IPOrpaMMbl, M
OCHOBHEIX Tmojoxeunit «CTIpaTerMd pa3BUTHS BOCIMTaHMs B Poccuiickon
®eneparuu Ha mepuox mo 2025 roma» (Pacmopsukenue IIpaBHTENbCTBA P® ot
29.05.2015 N2 996 - p.).

OCHOBY MOJIXOHOB K pa3paboTKe IPOrpamMMmbl IO XUMUM, K ONPEIEIEHUIO
ofmell cTpaTerny o06yUeH s, BOCIIUTAHIS W PA3BUTHs O0yYaONIMXCS CPEICTBAMH
yaebnoro npeamera «Xumusa» s 10-11 xiaccos Ha 0a30BOM ypOBHE COCTaBHIIH
xoHuentyantsusie nonoxenus ®I'OC COO o B3auMOOGYCIOBICHHOCTH IETeq,
coJlepKaHusl, pe3ynbTaToB O0O0ydeHHs W TpeOOBaHMH K YPOBHIO IIOITOTOBKH
BEIILYCKHUKOB.

XUMHAYECKOe o0Opa3zoBaHue, oJIy4aeMoe BBIITYCKHUKaMH
061e06pa3oBaTeNbHOM  OpraHu3allid, SBISETCS HEOTheMIIEMOM YacThIO KX
obpasoBanHocTH. OHO CIHy)KHT 3aBEpIIAIOIAM 3TallOM peajusaliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIHOYEBBIX [EHHOCTeH, IPHCYIIHX
IIeJIOCTHON CHCTEME XHMHYECKOro o0pa3oBaHMs. OTH [EHHOCTH KacaroTCs
TO3HAHMS 38KOHOB TIPHPOIEI, HOPMUPOBAHNS MHPOBO33PEHHS U 00IIEH KyIbTypEI
YyejOoBeKa, a TaKkKe OKOIOTMYECKA OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0 ¥ TNpPHUPOIHOM cpefe. Peanusyercs XuUMHYECKOe 00pasoBaHHe
0GYYaIOLIXCS Ha yPOBHE CPeIHEro obIIero o6pa3oBaHus CPeACTBAMM y4eOHOro
npeaMera «XUMHs», COJEPKaHHWE M TIOCTPOCHHE KOTOPOTO OIPENEICHbl B
IporpamMMe 0 XHMUH C YYETOM CHNEUMOUKH HAYKH XHMHH, e€ 3HAYEeHUS B
[TO3HAHWY TIPHPOABI W B MaTepHAlbHOHM XU3HH 0OIecTBa, a TaKKe C y4ETOM
o0mXx 1enedl ¥ IPHUHIMIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSHHE
CHUCTeMBI cpeHero obuiero obpaszosanus B Poccuiickoit Deepariu.

XuMHS KaK 3JEMEHT CUCTEMBl ECTECTBEHHBIX HayK UrpaeT oco0yr polb B
COBPEMEHHOM IMBWJIM3AIMY, B CO3laHUM HOBOU 0a3bl MaTepHalbHOW KyJIbTYPEI.
OnHa BHOCHT CBOH BKJIaz B (GOPMUPOBAHHE PALMOHATBHOTO HAYYHOI'O MBIIUICHHS,
B CO3JIaHHE ILIEJIOCTHOrO IPEICTABIEHIS 00 OKpYXKalollleM MUpEe Kak O CIMHCTBE
TIPUPOILI ¥ YesoBeka, KoTopoe (OpMHUpYeTCs B XHMHH HAa OCHOBE NMOHUMaHHS
BEIECTBEHHOI'0 COCTaBa OKPYXKAIOIIEro MHpa, OCO3HAHUS B3aUMOCBA3H MEXIY
CTPOEHHEM BEIECTB, X CBOMCTBAME U BO3MOXKHBIMA 00/1aCTAMU IIPHMEHEHHUS,

TecHO B3aUMOMEHCTBYS C APYTUMHU €CTECTBEHHBIMM HayKaMW, XUMHs CTala
HEOTHEeMJIEMOH YacThI0O MUPOBOW KyIBTypEl, HEOOXOUMBIM YCIOBUEM YCIIEIIHOTO
Tpyla ¥ JKM3HH Kagoro dunena obmectsa. CoBpeMeHHas XMMHs KaK Hayka
co3mWmareNbHas, Kak HayKa BBICOKMX TEXHOJIOTHM HalpaBlieHa Ha PpEIICHHEe



r0GatbHBIX Tpo6IeM yCTONYMBOrO pasBUTHsS 4UeJOBEYeCTBa — CHIPHEBOM,
SHEPreTHYECKO, [UIIEBOH, IKOIOTHIECKOM 0e30I1aCHOCTY U OXPaHBI 30POBBSL.

B COOTBETCTBHM ¢ OOMMMH IEJISMM W MPUHIMIAMU CpPeJHero obuiero
ob6pazoBanus comepxanue npeamera «Xumusm» (10-11 xraccsr, 0a30BBIM YPOBEHb
M3ydeHHs) OPUEHTHPOBAHO IIPEUMYLIECTBEHHO HA OOLICKYJIBTYPHYIO IOATOTOBKY
00yJafomuxcs, HEOOXOMMMYI0 MM JUIS  BBIPaOOTKH  MHPOBO33PEHIECKUX
OpHEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKH3HB COLMyMa, TPOIOJDKCHUSA
06pa30BaHKs B PA3TMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

COCTaBISAIOIMME  IIpeaMeTa «XUMHUs» SBISIOTCS 0a30BBIE KypChl —
«Opranudeckas xumus» H «OOIas ¥ HeOpraHWYecKas XUMHsD), OCHOBHBIM
KOMITOHEHTOM COJZIepKaHusl KOTOPBIX SIBJISIOTCS OCHOBBEI 0a30BOW HayKH: CHCTEMA
3HAHUH [0 HeopraHuYecKold XUMUHM (C BKIIOYCHHeM 3HaHWK U3 OOmed XUMUH) U
opranudeckoi xumuu. GOpMUpOBaHHE NAHHOW CHUCTEMBI 3HAHUH IPU U3yICHUU
mpexMeTa OOECTIeUMBACT BO3MOXKHOCTH PACCMOTPEHHMs BCETO MHOroo0pasus
BEIIIECTB Ha OCHOBE OOIIMX TTOHSATHH, 3aKOHOB ¥ TEOPHi XUMHUHU.

CTpyKTypa coflepKaHus KypcoB — «Opramuueckas Xumus» v «Obmas u
HeopraHudeckas XUMIsD» chopMHpOBaHa B IPOTpaMMe IO XMMHH Ha OCHOBE
CHCTEMHOr0 TOAXOHa K M3ydeHMIo yueGHOro Marepuana u 0OycCIOBIEHa
HCTOpPUYECKH  OOOCHOBaHHBIM  pasBUTHEM  3HAaHWHW  HA  ONpeJesCHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOd XHMHH BEILIECTBA
pacCMaTpUBAIOTCA Ha YPOBHE KIIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIWHEHUH, a4 TakKe Ha YpPOBHE CTEPEOXMMHYECKMX U OJIEKTPOHHBIX
IIpencTaBleRuit o crpoeHu BemecTB. Ceenmenust 00 wH3ydaeMBIX B Kypce
BEIECTBAX HAIOTCS B PA3BUTHH — OT YIJIEBOJOPOIOB JIO CIOXKHBIX OHOJIOTHYECKH
aKTHBHBIX COCNMHEHMH. B Kypce OpraHvyecKod XHMHHU TIONy4arOoT PpasBUTHE
chopMHpOBaHHEIE HA YPOBHE OCHOBHOrO 00mIero o0pa3oBaHus IepBOHAYANIbHEIE
MpeCTaBIIeHHs O XUMUUECKOH CBA3HM, KITaCCHYUKAIIMOHHBIX IIPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEILECTB OT MX CTPOSHUS, O XMMHUIECKON PEaKIIiy.

[lon HOBBIM YIJOM 3peHHs B mpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpUBAeTCs HM3y4eHHBI Ha YPOBHE OCHOBHOro o0uiero 00pa3oBaHHMs
TEOpETUUECKHH Marepuan H (DaKTOIOrMYeCKWe CBEJEHMS O BEIIECTBaX W
XAMH4ecKol peakmud. Tak, B 9acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XAMHAS» O0OydYaromuMcss IPEeOCTaBIIeTC BO3MOXHOCTb OCO3HaTh 3HAYCHHUE
TIEPHUOMUYECKOTO 3aKOHA C OOIIETEOPETHISCKHX M METOONOrHIECKUX MO3HIHUH,
rny6ke TIOHATH MCTOPUYECKOe M3MeHeHHe (YHKUWM 3TOro 3aKkoHa — OT
o6obmaromel 10 00BACHIIOMEH U IPOTHOZUPYIOIIEH.

Enunas crcreMa 3HaHUH O BaXXHEHIIMX BEIECTBAX, UX COCTaBe, CTPOCHUH,
CBOMCTBAaX M MPHMEHEHHHU, & TAKKE O XMMHYECKHMX pEaKUUiX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX IIPOTEeKaHWsi HOmoNHseTcs B Kypcax 10 um 11 xmaccos
5IEMEHTAMM COZIEPKAHMS, HMMEIOLMMH KyJIbTypPOJIOIMUECKHMH M IPUKIIAJIHOU
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TIOHMMAHHIO B3aUMOCBS3M XHUMHUH C
ApYyTMMH HayKaMH, pPacKpbhIBaloT €€ pojib B TIO3HABATENBHOH U IIPaKTUIECKON
NESTEIFHOCTH YeOBEeKa, CITOCOOCTBYIOT BOCIHMTAHMIO YBaXKEHHs K IIPOIECCY



TBOpYECTBA B OOJACTH TEOPHH U IPaKTHYECKUX IPHIOKCHHH XMMHH, TIOMOraioT
BBITYCKHHKY OpPHEHTHPOBAaThCS B OOMIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH uH(pOpMALUIO H
IpUMEeHATh €€ Ul TIONOJHEHWs 3HaHWH, PEIICHUA MHTEUICKTyaIbHBIX H
SKCIIEPUMEHTAJIBHBIX HCCIIEI0BATENbCKUX 3a/1ad. B IeloM coJiepiKaHme yaebHOro
npeaMera «XWMHS»  JIAaHHOTO — YPOBHsS ~ M3Y4€HHMS  OPHEHTHPOBaHO  Ha
(bopMupoBanue y 0OydaroUMXCs MHUPOBO33PEHYECKOH OCHOBBI UL [MOHUMaHUS
dunocopekux uieH, TaKMX Kak: MaTepUalbHOe SIMHCTBO HEOPTaHMYeCKOro H
OpraHMYEeCKOT0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIECTB HX COCTaBOM H
CTpOEHMEM, TI03HABAEMOCTh IIPUPOJHBIX SBICHWH ITyTEM OKCIEPUMEHTA H
pelleHHs IMPOTHBOpEYHil MEXIy HOBBIMH (aKTaMd H TCOPETHIECKHMH
IpeIIOCHUTKAMH, OCO3HAHKE POJIM XUMUH B PEIICHUH SKOIOTHICCKIX npobmem, a
TaKkKe MpobieM cOepeKeHUs] SJHEPTETUYECKUX PeCyPCOB, CBIPbS, CO3/aHMs HOBBIX
TeXHOJIOTUN U MaTEepHUaJIOB.

B nmmade pemreHus 3afad  BOCHMTAHWS, PpasBUTHA M COLMAIH3ALNH
00y4aroIUXCsl MPUHATHIE IPOrpaMMOM II0 XUMHH IMOAXOJBI K ONpPEASNCHHIO
COJlEpKAHUSI W IIOCTPOEHMs TpeaMeTa IIPeayCMaTpUBArOT dbopmMupoOBaHHE
VHUBEpCANLHBIX y4eOHBIX MNeHCTBHH, WMeonMX 0a3oBoe 3HAYCHHE UL
PA3MUYHBIX BHUIOB MNCATENBHOCTH: pEIleHWs IpodieM, MOWCKa, aHanusa H
06paboTku HHGOPMALHH, HEOOXOTUMBIX JUIS IPHOOPETCHHUS OTIBITA IIPaKTUYECKOH
M HCCIIeTOBATENIbCKOM [I€ATEILHOCTH, 3aHUMAIOLIEH BaXXHOE MECTO B ITO3HAHWH
XUMUU.

B mpakTHKe IIpernojaBaHMs XWUMHUM KaKk Ha YDOBHE OCHOBHOTO of1ero
06pa30BaHms, TaK U HA YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHMs, IIPH ONPEIEICHAN
COZIEPKATENIBHON XapaKTePUCTHKM LeJlel H3yueHWs IpeJMETa HalpaBiCHUCM
IIepPBOCTEIICHHON 3HAYMMOCTH TPaIMIMOHHO MPU3HAETCS (OPMHPOBAHHE OCHOB
XUMHYECKOM HAYKH KaK OB6JacTH COBPEMEHHOrO €CTECTBO3HAHMS, NMPAKTHIECKOH
NeATeNbHOCTH YelOBeKa ¥ KaK OFHOTO M3 KOMIIOHEHTOB MHPOBOH KymbTypsl. C
METOAMYECKOH TOUKH 3PEHHs TaKo IMOAXOJ K ONpPE/ENEeHHI0 Leeidl H3ydeHHs
IIpeIMeTa SBIISETCS BIIOJIHE OINPaBAAHHBIM.

CorjlacHO HAHHOM TO4YKe 3pEHHS IJIABHBIMM IIEJIIMU W3YyYEHHUs IpeaMeTa
«XuMusi» Ha 6a3oBoM yposHe (10 —11 ki1.) SABISAIOTCS:

o (dOpMHpOBaHME CHCTEMBI XMMHYECKMX 3HAHHM  Kak BaYKHEUIIEH
COCTABIIAIONIEH €CTeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
JeKarT KIFo4eBble IOHSATHS, (QyHIaMeHTaIbHEIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHME S3bIKa HAyKH, YCBOCHHE M IIOHHMMaHHE CYIIHOCTH IOCTYIIHBIX
0600IIECHI MAPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHeH
WX Pa3BUTHSA U CTAHOBJIEHHUS,

e (GopMHpOBaHHE ¥ Pa3BUTHE IPECTABICHNM O HAYYHBIX METO/IaX MO3HAHMA
BEI[ECTB W XHUMHUECKHX pEaKi(ud, HEOOXOMUMBIX I IPUOOpEeTeHHs
yMEHUH OpPUEHTHUPOBATHLCA B MHpE BEIIECTB M XHUMHYCCKHUX SIBIICHUH,
MMEOIIMX MECTO B IIPUPOAE, B IIPAKTHIECKON U MOBCEAHEBHOM XXKU3HY;



e Da3BHTHE YMEHHH U CIIOCOOOB eATETFHOCTH, CBA3aHHBIX C HAOMOACHHEM 1
OOBICHEHHEM XWMUUYECKOTO OKCIIEPHMEHTa, COOMIONEHHEM  IPaBUIl
Ge30macHOro 00paIeHNs C BEIECTBAM.

Hapsity ¢ 9THM, cofiepKaTebHas XapakTepuCTHKa Leel U 3a1ad U3yIeHHs
TIpeMETa B POrpaMMe 110 XMMHH YTOYHEeHa W CKOPPEKTHPOBaHA B COOTBETCTBAM
C HOBBIMHU ITPHOPHTETAMU B CHCTEME CPEIHEr0 OOIIero obpazoBanusi. CerogHs B
IperoJaBaHkid XWMHUHA B  Oonblled  CTemeHW OTAAETCs  TIPEANOYTEHHEe
IPAKTHIeCKON KOMIIOHEHTe COIepXKaHHsA oOydeHWs, OpPHEHTHPOBaHHOW Ha
TIO/ITOTOBKY BBIMYCKHMKA 00Ie00pa3oBaTeIbHOM OpraHu3alliy, BIAJCIOIIEro He
HaGopoM 3HaHHM, a (YHKIMOHAILHOM TPaMOTHOCTBIO, TO €CThb criocobamMu 1
YMEHHAMM aKTHBHOTO TTOJy4eHHS 3HAHUU M MPUMEHEHWUs WX B PCallbHOH JKM3HH
IUIS PELeHUs IIPaKTHYECKUX 3a/1a4d.

B cBA3M ¢ JTMM IpH W3YYeHHM Ipeamera «XHMHsS» TOMUHUPYIOIEe
3HaYeHHe NPUOOPETAIOT TaKUe LM U 33/1a49H, KaK:

ajanTanus 00yJaromuxcs K yCIOBHSIM JHHAMUYHO Pa3sBUBAIOIIETOCA MHPa,
hopMEpOBaHWe  WHTEJUIEKTYalnbHO  Pa3sBUTOM  IMYHOCTH,  T[OTOBOH K
caM006OpPa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSATENIBHOMY IPHHATHIO TPaMOTHBIX
pellleHr# B KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBSI3aHHBIX C BEIECTBAMH M UX
IPUMEHEHUEM;

dbopMupoBaHMEe y OOYYAIOMMXCS KIIOYEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIUH), UMEIOIMX YHHBEpCAJlbHOE 3HAYeHWe Ui PasIuyYHbIX BHUJIOB
JIeSITeTBHOCTH: PelleHrs TpodiieM, [IOKUCKa, aHalH3a i 00paboTKy MH(pOPMAIHH,
HeOOXOIUMBIX I TNPHOOpETeHHs OIBITa EATENBHOCTH, KOTOpas 3aHHMaeT
Ba)XKHOE MECTO B TIIO3HAHMH XUMHM, a TaKKe [UII OLEHKH C IIO3HIHH
SKOJIOTHUECKON 0€30IIacHOCTH XapakTepa BIMSHHMA BEIIECTB W XUMUYECKHUX
IPOIIECCOB Ha OPraHM3M YeJIOBEKa U TIPUPOJTHYIO Cpely;

pa3sBUTHE IIO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPYECKHX
CrI0COGHOCTEH 06YJAarOIHUXCs: CIIOCOOHOCTH CaMOCTOSATENBHO IIPUOOpEeTaTh HOBBIE
3HAHUS 110 XUMAH B COOTBETCTBHH C KM3HSHHBIMHU MTOTPEOHOCTAMH, MCIIOIB30BATh
COBpEMEHHBIE MH(MOPMAIMOHHbIE TEXHOIOIHH UL TIOUCKa U aHalu3a y4eOHOH u
Hay4YHO-TIOMYJISPHON HHGOPMALUY XUMHUIECKOTO COIePIKaHNUS;

(GopMHUpOBaHye U Pa3BUTHE Y 00yJarOIUXCs ACCOLMATHBHOTO U JIOTHYECKOT0
MBIIIUTEHNS], HAOIIOATENBPHOCTH, COGPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOEHHO
HeOoOXOIUMBI, B YacTHOCTH, NPH IUIAHWPOBAHHHU M IPOBEACHHH XHUMHYECKOTO
SKCIIEPUMEHTA;

BOCIIMTaHHE Yy OOydaommxcs yOeKIEHHOCTH B TYMaHHCTHICCKOHU
HAIPABICHHOCTH XUMHH, €€ B@KHOW pPOIHM B DPEILICHHU rI00aBHEIX IIpOOIEM
PaIMOHAIBHOTO TIPUPOOTIONE30BAHMS, TIOTIOJIHEHHS SHEPreTHIECKUX PECYPCOB U
COXpaHeHHs NPHPOIHOTO PAaBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH GepexHOro
OTHOIIEHHUS K IPUPOJAE W CBOEMY 3IIOPOBBIO, @ TaKKe MPHUOOPETeHHs OIbITa
FCIIONB30BAHMS IIOJTYUCHHBIX 3HAHMM JUI IPUHSTHS TPaMOTHBIX DEIICHHH B
CHUTYAITHsAX, CBA3aHHBIX ¢ XMMHUYECKIMU SIBICHUAMU.



B y4eGHOM IITaHe cpefHEero ooOmero o6pasoBaHus HpexMeT «XUMHUD)
6a30BOT0 YPOBHS BXOJIUT B COCTaB IPeMETHON 00macTh «ECTeCTBEHHO-HAYIHBIC
IpeIMETED.

OBIIee YHCIIO YaCoB, OTBEIEHHBIX ULl H3yHIeHHUs XMMUM, Ha 0a30BOM ypOBHE
cpennero obirero oGpasoBanus, cocrapiser 68 gacos: B 10 kmacce — 34 yaca (1
yac B Henelmo), B 11 kiacce — 34 daca (1 gac B Henemo).



COAEP)KAHUE OBYYEHMSA
10 KJIACC
OPTAHUYECKAS XUMMUWA

Teopernyeckne OCHOBBI OPraHHY€eCKOH XHMHH

I[IpemMer OpraHuyecKoil XMMuH: €€ BO3HHKHOBCHHE, Pa3BUTHE M 3HAYCHHE B
IONydeHWH HOBBIX BEIIECTB M MarepuaioB. TeopHs CTPOCHWs OpTaHHIeCKHX
coenuuennii A. M. ByTieposa, eé ocHOBHbIe monoxenus. CTpyKTypHBIE (OPMYJIBI
OpraHM9YecKUX BEleCTB. I oMonmorwus, u3oMepwsi. XHMHIECKas CBi3b B
OpraHW9eCcKUX COeJMHEHHAX — OMHAPHBIC U KPATHBIC CBS3M.

IIpencraBienye 0 KIaCCH(MHUKAMUA OPraHUIECKHAX BEIIECTB. Howmenxkmnarypa
OpPraHMYECKHX COEJMHEHHMM (CHCTeMaTWyeckas) M TPUBHAIBHBIE HA3BAHMA
BaYKHEHIIMX TIPEACTaBUTENeH KIIACCOB OPraHMIeCcKHX BEIIECTB.

DKCIEpUMEHTAbHBIE METOABl H3yYeHHs BENIECTB M MX IMpeBpalleHHH:
O3HaKOMIIEHHME ¢ 00pa3liaMyd OpraHMYECKHX BEIIeCTB U MaTepHajaMi Ha HX
OCHOBE, MOJEIMPOBAHHE MOJEKY]l OPTaHHYEeCKMX BEIIeCTB, HAOIIOJCHHE WU
OTMCAHHe JeMOHCTPAIMOHHBIX OIBITOB 110 IPEBPAIEHHUIO OPraHUIECKUX BEIIECTB
1Ipy HarpesaHuw (TUIaBIeHUe, 0OyTTHBaHME U TOPEHUE).

YraeBoaopoabl

AJIKaHBI: COCTAB M CTPOEHWE, TOMOJIOrMdYecKkui psn. MeTaH u 3TaH —
TIpoCTEHIMe IPEeICTABUTEIN ANKAHOB: (QU3MYECKHe H XUMHIECKHEe CBOMCTBa
(peakIMy 3aMeIleHHss W TOPEHHMs), HaxXOXIEHWEe B IPHUPOZE, IIOMyHdeHHE U
IIpIMEHEHNE.

AJIKEHBI: COCTAaB M CTPOEHUE, TOMOJIOTMYECKUH psil. DTHICH U NPONHUIECH —
mpocTeiflie TpeCTABUTENH AJKEHOB: (H3MYeCKHe ¥ XMMHUYECKHe CBOHCTBA
(peakium THWAPHPOBAHWS, TalOTEHUPOBAHWS, THAPATAlMM, OKHCICHUS H
TIOJIMMEPU3ALAN ), TOTyJeHHE U TIPUMEHCHUE.

Ankanuens:: 6yraguen-1,3 u MerunOyranueH-1,3: CTpoeHHE, BaKHEHINIHE
XAMUYECKHe CBOMcTBa (peakiws mmonpMepuzanuu). IlomydeHre CHHTETHYECKOIO
Kay4yKa U pe3UHBL.

AJIKHHBL COCTAaB ¥ OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKMH psijl. ALETHICH
— [pOCTEHIMH NpeCTAaBUTENb AIKHHOB: COCTaB, CTPOEHHE, (QHU3MYecKue U
XUMHYECKUe CBOMCTBA (peaKIuy THIPHPOBAHHUS, rajoreHHpOBaHMs, THApaTalluy,
rOpeHHs), IOTy4yeHHE U IPUMCHEHHE.

Apensl. ‘BeHson: coctas, CTpOeHHe, DU3MYECKHE U XUMHHUECKHE CBOUCTBA
(peaxiuy TaloreHUPOBaHUS ¥ HUTPOBAHWS), [OTyYeHHE U NPUMEHCHHE. Tonyon:
cocmas, cmpoenue, —uzuueckue U  Xumuyeckue  ceoiicmea  (peakyuu
2Q702eHUPOBANYA U HUMPOBAHUS), NONyYeHue u npumeHenue. TOKCHIHOCTh
apeHoB. ['eHeTwyecKas CBS3b MEXJy YIVIEBOJOPOJAMH, NPUHAUIEKAMMH K
pas3IMgHBIM KJIacCaM.

ITprpoaHble HCTOYHHKU YrIeBomoposoB. IIpupojHelM Ta3 ¥ IONyTHBIC
Hedrsnble Tasbl. Hedts u eé mpoucxoxnenue. CrocoOsr niepepaboTKH HeTH:



TIePErOHKa, KPEKMHT (TepMHHYECKHH, KaTalWTHYEeCKHii), ITHPOIH3. [IpomyKTeI
nepepaboTKy He(TH, X NPHMEHEHWE B IIPOMBIIIIECHHOCTA U B ObrTy. KameHHBIN
YIOJIb ¥ TPOJLYKTEI €r0 IepepaboTKy.

DKCIIepHMEHTATBHBIE METO[Bl H3Y4YeHHs BEIIECTB W WUX I[PEBPAIICHUM:
O3HaKOMJIEHME C O0paslaMd ITacTMAacC, KaydyKOB U DPE3WHBL, KOJIIEKIHA
«Hebts» u  «Yromb», MOJEIMPOBAHME  MOIIGKY]T  YITIEBOAOPOAOB U
raJoreHOIPOU3BOIHEIX, [IPOBEJeHNAe IPAKTHYECKON PabOThI: IONTyIeHHE dTHIICHA
¥ U3ydeHHEe ero CBOMCTB.

PacuérHble 3a1a4u.

BhuuciieHHsT 110 YpPaBHEHHMIO XUMHYecKOil peakimu (Maccsl, 00BEMa,
KOJIMYEeCTBA MCXOQHOr0 BEIIECTBA WX MPOLYKTa PEaKI[dd 10 U3BECTHBIM Macce,
06BEMY, KOIIHYECTBY OJHOTO U3 MCXOIHEIX BEIECTB MK IIPOIYKTOB peaKivu).

Kucaopoaconepskaiiie opranu4eckue coeJHHeHus

IIpesenbHBIE OJHOATOMHEI® CHHMPTHL. MeTaHon ¥ STaHON: CTPOCHHE,
du3FUecKHe W XUMUYECKHEe CBOMCTBA (peakuyy C aKTHBHBIMH METaJUIaMH,
ralOreHOBOJOPO/IaMK, TOpeHHe), IpuMeHeHne. BopopoiHble CBA3M MEXAY
MolneKyJaMu criupToB. JleficTBHe MeTaHO1a U 3TaHOlIa Ha OPTaHu3M 4YeJI0BeKa.

MHOr0oaToOMHBIE  CIOMPTBL. ~ OTWIGHITIMKOJIB W  IJIMLEPUH: CTPOCHHE,
dusnueckHe U XMMHYECKHE CBOKCTBA (B3auMOJIeHiCTBHE CO  IIEITOYHBIMU
MeTaJIaMHi, KadeCTBeHHas PEeakKIus Ha MHOTOATOMHbIe cHupThl). JledcTBHe Ha
opraHusM 4enoBeka. [IpuMeHeHre TIIUIEPUHA U STHICHITIHKOIIS.

@eHON: CTPOGHHE MOJIEKYJbl, (H3MYECKHE H XMMHYECKHEe CBOKCTBA.
ToxcuunocTs denona. [Ipumenenue genoma.

AIBIeruasl U kemowusvl. DOpManbIeruj, aleTalpleruj: CTPOCHHUE,
(u3MYecKre U XMMUYECKHe CBOMCTBA (peaKUMd OKMCIICHHS W BOCCTAHOBICHHA,
KadyeCcTBEHHbIE PeaKllih), IOJIy4eHHE U IIPUMEHEHHNE.

OIHOOCHOBHBIE HpelelbHble KapOOHOBEIE KHUCIOTBL. MypaBbhHas H
YKCyCHas KUCIOTBL: CTpOeHHe, QU3NYecKHe ¥ XUMHUIECKHe CBOHCTBA (cBOiCTBA,
obIIMe ISt KiTacca KUCIIOT, PeaKiwsi STepuHKallun), IoIydeHne U IPUMEHCHHE.
CreapuHOBas ¥ OJIEMHOBAs KHMCIOTBHI Kak IPEACTABUTENHM BBICIIMX KapOOHOBBIX
KHCIOT. MbIia KaK COMH BBICIIMX KapOOHOBEIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxuble 5QHPHl Kak [POU3BOJHEIE KapOOHOBBIX KHCJIOT. Imaponws
cloXKHBIX 50upoB. XKupsr. [uaponus sxupos. IIpuMenerne XUpoB. bruonorueckas
POJIB KHPOB.

VIeBodbl: COCTaB, KiIacCH(pWKArus yIIeBoAoB  (MOHO-, JOU- H
noscaxapust). I'T0Ko3a — MPOCTeHIIMH MOHOCAXapy/l: 0COGCHHOCTH CTPOCHHS
MOJIEKyNbl, (GU3MUeCKMe ¥ XHMHYEeCKHe CBOWCTBa (B3aMMOJCHCTBHE C
rugpokcuaom Memu(ll), okuciaeHre aMMHa4YHBIM PacTBOPOM OKCHIA cepebpa(l),
BOCCTAHOBJIGHNE, OpOXKEHHe TUIFOKO3BI), HAXOXIEHHWEe B IPUPOJE, NPUMEHCHHE,
6uonoruueckas poib. @otocuuTes. @PpyKTO3a KaK H30MED INIFOKO3bI.

Kpaxman M IeJIoo3a Kak IpupoIHkie monumepsl. CTpoeHne Kpaxmana 1
nemmono3bl. DH3MYECKME M XMMHYECKHe CBOMCTBa Kpaxmana (THAPOHS,
KaueCTBEHHAs PEaKIIUs C HOLIOM).




DKCIepUMEHTAIBHBIE METOIbl HM3YYeHHsS BEIIECTB H HX TIpeBpalLEeH !
IIpOBEieHrE, HAOMONEeHAE W ONMCAHHE [IEeMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KadeCTBEHHBIE PEaKIM{ OJHOATOMHbBIX CIUPTOB (OKMCIEHHE OTAHOIA
oxcunom Menu(Il)), MHOrOATOMHBIX CIIMPTOB (B3aUMOJEHCTBHE ITMLEpPUHA C
rumpoxcuoM Meu(Il)), anpaerunos (OKUCICHAE aMMHUaIHBIM PaCTBOPOM OKCHIIA
cepebpa(l) u rumpoxcumom Mmenu(Il), B3ammoACHCTBHE Kpaxmaia C HOZIOM),
IIPOBEJICHHE MPAKTHYECKOH paboThl: CBOUCTBA PacTBOpA YKCYCHOM KHCIIOTBIL.

PacuérHble 3aJa4u.

BEIUucIeHns [0 yPaBHEHMIO XUMHYECKOH peakimu (MacChl, 00béMa,
KOJMYECTBA MCXOMHOTO BEIeCTBa WX IPOAYKTa peaKkIuy IO M3BECTHBIM Macce,
06BEMY, KOJTMYECTBY OFHOTO M3 HCXOHBIX BEIIECTB WK IPOTYyKTOB pEeaKITin).

AzoTcoepsariie opraHuueCcKre COeJUHEHNS.

AMHPHOKHCIOTEL KaK aM(OTepHBIE OpTaHHYecKHe coenuHeHvs. DU3MIecKue
A XVMHYeCKHe CBOMCTBA aMUHOKHCIOT (Ha IpwMepe TIHIMHA). brojormyeckoe
3HaYEeHME aMUHOKHCIOT. IlenTup!.

Benku Kak MPUPONHBIE BBICOKOMOICKYJSpHBIE coenvHeHus. IlepBudnasd,
BTOpHYHAS M TpeTHYHas CTPYKTypa OeskoB. XHMHYeCKHE CBOHCTBA OeInKoB:
TH[PONTH3, JIeHATYpALKs, Ka4eCTBEHHbIE PEaKLUU Ha OeTKH.

DKCIEepPUMEHTAIBHBIE METO/bl WM3y4YEHHs BEIIeCTB M HX IpeBpalleHui:
HaGTIONCHIe U ONMCAHNE JEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OeIKOB IpH
HarpeBaHWH, [[BETHbIE peaKliy OEIKOB.

BricokoMoJieRyIsIpHbIE COeIHHEHUS

OCHOBHBIE MOHSTHS XAMHM BBHICOKOMOJIEKYIISIPHBIX COEIMHEHHM: MOHOMED,
[IOJHMEp, CTPYKTYpHOE 3BEHO, CTEIEHb MOJIUMEPH3alliH, CPEIHss MOJICKY IApHAd
Macca. OCHOBHBIE METOJbI CHHT€3a BBICOKOMOJIEKYSPHBIX COEAMHEHHH —
[IOJIMMEPHU3AIHS U MTOJIMKOHICHCAIIUS.

DKCIIEpUMEHTAIBHBIE METObl HM3Y4YCHHS BEIIECTB M HX TIpeBpaICHU:
O3HAKOMJICHHE ¢ 00pa3llaMy NMPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIIACTMACC,
KaydqyKOB.

MexIpeIMeTHBIE CBA3U.

Peanu3aiys MEXIPEAMETHEIX CBS3eH IPH U3ydeHHH OPraHUYeCcKOd XUMHUH B
10 Kiacce OCYIIECTBJSETCS 4Yepe3 MCIOJB30BaHHWE Kak OOUIMX eCTeCTBEHHO-
HAy4YHBIX [OHSTHAH, TaK W MOHATHH, JBILTIOIIMXCS CHCTEMHBIMH LA OTACJIBHBIX
[IPEIMETOB ECTECTBEHHO-HAYYHOI'O LIUKIIA.

OG1IIIHe eCTeCTBEHHO-HAyJIHbIE TOHSTHS: SBICHUE, HaydHbIH (aKT, FUI0Te3a,
3aKOH, TEOpHs, aHalu3, CHHTE3, KIacCH(HMKaIUs, NepHoJuIHOCTS, HaOmo[eHuE,
HU3MepEeHUE, SKCIIEPUMEHT, MOJICITUPOBaHHUE.

du3uka: Marepus, SHEprus, Macca, aroM, OJIEeKTPOH, MOJeKyIa,
SHEpreTHYecKu#t ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHE
BellecTBa, pU3NYECKue BeTNIMHEIL K €IAHULBI HX U3MEPEHHUS.

Buojiorns: KJeTKa, opraHusM, Ouocdepa, oOMEH BEILECTB B OpraHHU3Me,
doTocunTe3, GHONOrMYecKH aKTUBHBIE BemjecTBa (Oenku, YTIEBOABL, JKHPEI,
(hepMeHTHI).



[eorpadusi: MEHEpATbl, TOPHBIE NTOPOJIbI, TOE3HbIe HCKOIACMbIE, TOILIUBO,
PECYpPCHL

TexXHONOTHS: IMINEBble IPOMYKTHI, OCHOBBI DPAalMOHAJIBHOIO INHTaHWS,
MOIOIIME CPEIICTBA, JIEKAPCTBEHHBIE X KOCMETHYECKUe Mperaparhl, MaTepHalIbl 13
HCKYCCTBEHHBIX ¥ CHHTETHIECKUX BOTIOKOH.

11 KJIACC

OBIIAS 1 HEOPTAHUYECKAS XUMMSA

Teopernyeckue OCHOBbI XHMHUH

XUMHUYeCKAd oieMeHT. ArtoM. Supo aroma, H30TONBL OIEKTPOHHASL
060J109Ka. DHEpreTHUecKre ypOBHH, NOLYPOBHH. ATOMHBIE OPOUTANH, S-, P-, d-
smeMeHTEL. OCOBEHHOCTH paclpe/elieHus] SIEKTPOHOB II0 OpOHuTaisiM B aToMax
3IEMEHTOB IIEPBBIX YETHIPEX IEPHONOB. DIEKTPOHHAs KOHQUIypaIHs aTOMOB.

ITepronudeckuii 3akoH u Ileproauyeckas CHCTeMa XHMHYECKHUX JIEMEHTOB
. I. Menzeneesa. CBsi3b [EPUOAMUECKOTO 3aKoHA U I1eproaMIecKOd CHCTEMbI
xumudeckux snementoB J. M. MenzeneeBa ¢ COBPEMEHHOM TeOpHed CTPOSHHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB XHMHYECKHX OJJIEMEHTOB U
06pa3syeMBIX WMH IIPOCTBIX M CIOXHBIX BOILIECTB IO TpyNIaM H IEPHOJaM.
3HadYeHKE IIEPUOMIECKOr0 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHne BelecTBa. XHMHWYECKas CBi3b. Bujbl XUMHAYECKOU CBA3U
(KOBaJIeHTHAs HETIONApHas ¥ IOJSIPHAs, MOHHAs, MeTajipdeckas). MexaHu3Mel
06pa3oBaHMs KOBANEHTHOW XMMHYECKOH CBs3d (OOMEHHBIM ¥ [IOHOPHO-
AKIICIITOPHEIH). BomoponHas CBs3b. BaleHTHOCTb. OIEKTPOOTPHIATENBHOCTE.
CreneHb okucieHuns. VIoHbI: KATHOHBI ¥ aHWOHBL.

BemecTsa MOJEKYIAPHOTO M  HEMOJNEKYISpPHOTO — CTpOeHWs. 3aKOH
HOCTOSHCTBA COCTABA BEIIECTBA. THITBI KPHCTAUIHYECKUX PEIETOK. 3aBUCUMOCTD
CBOICTBA BELIECTB OT TUIA KPUCTAIIMIECKON PETIETKH.

[ToHsTHE O AMCIEPCHBIX cHcTeMaX. VICTHHHBIE W KOJUIOMJIHBIE PAcTBOPBL
MaccoBas [0JIs BelllecTBa B pacTBOpE.

Kiaccuduxarus HEOPTaHUYECKUX COeUHEeHUMN. Howmenxkiatypa
HEOpraHWYeCcKHX BellecTB. | 'eHeTHdecKas CBS3b HEOPraHWIeCKHX BCIISCTB,
PUHAUISKAIIAX K Pa3IHYHbIM KIaccaM.

Xumudeckas peakimms. Knaccuukauuss —XMMHYECKMX — peakuwd B
HEOPTaHWYeCKOW W OpraHudeckol Xumuu. 3aKOH COXPAaHEHHS MacChl BEIISCTB,
3aKOH COXPAHEHFs U MPEBPAIeHNs SHEPIUH IIPH XUMHUIECKAX PEAKIUIX.

CKOPOCTb peaKIliy, €€ 3aBUCHMOCTh OT PasMYHBIX (haKTOPOB. O6paTumble
peakiuy. XuMmudeckoe paBHoBecue. (aKTOPHI, BIMAIONIME HAa COCTOAHMC
xumuaeckoro pasHosecwus. [Ipuanun Jle [latense.

DrexTponATHYecKas aucconuanys. CribHble u cnabbie sneKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUC/Ias, HEHTpanbHas, IIe0YHas.

OKUCIUTEIBHO-BOCCTAHOBUTEILHEIE PEAKIIUH.



JKCIepUMEHTAIbHBIE METOJBI HM3YYeHMS BEIIeCTB H HX IpeBpalleHuH:
nemoncTpanus Tabimi «Ileproguueckas CHCTEMA XUMIUSCKHX SIEMEHTOB . W.
MeHeneeBay, H3ydeHHe Mofenell KPUCTAINIAYECKHAX PEIIETOK, HaOJIoeHuEe U
OIHCAHHE JIEMOHCTPAIJHOHHBIX U J1a00PATOPHEIX ONBITOB (Pa3loXKeHHE MEPOKCHAR
BOZIOPOZIA B NPUCYTCTBHH KaTalU3aTOpa, ONpe/Ie/IeHne CPebl pACTBOPOB BEILECTE
C TOMOILIBIO YHMBEPCAJIBHOIO HHAWKATOPa, pEaKnuy HOHHOIO obMeHa),
TIpoBe/ieHIe IIPAKTHYIECKOH paboTHI «BnusHAEe pa3MIHBIX (PAKTOPOB Ha CKOPOCTh
XUMHYECKON peaxIum».

PacuérHble 3a1a4u.

Pacuétsl 110 ypaBHEHUSIM  XMUMHUYIECKHX peakiuii, B TOM HHCIE
TePMOXUMMYECKAE DPACUETE, PacdSTBl C HCIIOIB30BAHMEM IIOHATHS «maccoBas
J(OJIsI BEIECTBAaY.

Heoprann4yeckasi XuMusi

Hemerawisl. IlonokeHme HeMeTannoB B IIepHOIMYECKOM — CHCTEME
xumudeckux anementoB 1. M. MenneneeBa ¥ OCOOEHHOCTH CTPOCHHS aTOMOB.
DU3MYecKHe CBOMCTBA HEMETAUIOB. AJUIOTPOIMS HEMETalloB (Ha IpEMEpe
KHCIIOpoJIa, cephl, pochopa 1 yriepoza).

XUMHAUeCKHe CBOMCTBA BaXKHEWIIMX HEMETAJIIOB (raJoreHoB, Cepsl, a30Ta,
dochopa, yrmepoga M KpeMHHS) M HX coe/lMHEHUH  (OKCHJIOB,
KHCIIOPOJICOZIe P KaIlliX KMCIIOT, BOJOPOAHBIX COEMHCHUN).

[IpuMeHeHe BAKHEUIIIX HEMETAJIIOB U UX COENIMHEHUH.

Mertamisl. [TonoxkeHne MeTaioB B [lepHOAMYECKON CHCTEME XMMHYICCKUX
snementoB JI. Y. MenpneneeBa. OcoOEHHOCTH CTPOSHHS SIICKTPOHHBIX o0oJ104eK
aToMOB MeTamnos, O6mme dusnyeckue coiictBa MeTawioB. CIaBbl METAIIOB.
DIEKTPOXUMAIECKUH PSIJ HAIPSDKEHHH METAIIIOB.

XyUMUdecKie CBOMCTBA BaXHEHIIMX MeETaIoB (HATpUi, Kanui, KaJbIlui,
MAar"uii, aTIOMUHAN, IUHK, XPOM, XKEJIE30, MeJIb) ¥ UX COSIMHEHUMH.

O6mme crocoObl TONyYeH:HsT MeTaioB. [IpuMeHeHne METalioB B OBITY H
TEXHUKE.

DKCIIEpMMEHTAIBHBIE METOMIBI H3Y4YCHWA BEIIECTB M HX [IpeBpaILECHUH:
u3ydeHHe KoJutekuuu «MeTawibl U CIUIaBBD), 00pa3luoB HEMETAIUIOB, PEIICHHE
SKCITepHMEHTAIBHBIX 3a7a, HaOMIOfeHHe W ONMCaHHe ACMOHCTPALMOHHBIX H
J1a60PaTOPHBIX OIBITOB (B3aMMOIEHCTBHE THAPOKCHAA alFOMUHUSA C pacTBOpaMH
KHUCJIOT U IIeioueii, KaueCTBeHHBIE PEAKIIMK Ha KaTHOHEI METaJIIOB).

Pacuérhrle 3agaydu.

PacuéThl Macchl BelecTBa MM 00BEéMa ra3oB IO HU3BECTHOMY KOJIUICCTBY
BelllecTBa, Macce WM 00BEMY OJHOIO M3 yYacTBYIOIIMX B peaklUM BEIICCTB,
pacuéThl Macchl (00BEMa, KOIUIECTBA BeIleCTBa) IPOAYKTOB PEaKIUH, €CIIA OOHO
U3 BEIECTB UMeEET IPUMECH.

XHuMHS U JKU3HDb

Pollb XUMUU B OGECIIEYEHHM DKOJIOTMUECKOH, SHEpreTHuecKod 1 MHIIeBOH
6e30MacHOCTH, Pa3BUTAM MeIMIMHEL. [loHsTHe O HayYHBIX METOZHAX MO3HAHMS
BEIIECTB U XMMHUIECKUAX PEAKIIMH.



IIpencTaBienus 00 OOWMX HAy4HBIX —IIPHHIIAIAX [IPOMBIILIEHHOTO
TOJIyYSHHUS BaYKHEWIITNX BEIIECTB.

UeoBeK B MHpE BEIIECTB W MAaTEpHaloB: BaXKHEHIIME CTPOUTCILHBIC
MaTephalsl, KOHCTPYKIHMOHHBIE —MaTepHallbl, —Kpackd,  CTEKIIO, KepaMUuKa,
MaTepHaiIbl JUIsl JIEKTPOHUKH, HAHOMAaTepHallbl, OPraHMaeCKue MUHEpalbHBIE
yI0OpeHHS.

XyMusi ¥ 3/0pOBhE HUENOBeKa: IpaBuUIia HCIONB30BAHUS JICKAPCTBEHHBIX
NperaparoB, IpaBiia 6e30MacHOro MCIONb30BaHNA MPEIapaTos OBITOBOW XUMHUH
B TTOBCEIHEBHOM KU3HMU.

MesxIpeIMETHBIE CBSI3H.

Peanuzanus  MeXIpeIMETHBIX CBS3eWl IIpd  HU3YUCHUH obmienn U
Heopranuyeckoil xumuy B 11 Kiacce OCyIIECTBIACTCA HEPE3 MCIIOJIB30BaHME KaK
OOIMX eCTeCTBEHHO-HAyYHBIX IOHATHH, TaK W TOHSATHM, SBIAIOIIUAXCS
CHCTEMHBIMH IUTS OT/JEIBHBIX TIPeIMeTOB €CTECTBEHHO-HAYHOI'O IIHKJIIA.

OGIIHe ecTeCTBEHHO-HAy4YHBIE ITOHSTHS: Hay4HbIH (aKT, THIOTE3d, 3aKOH,
TeopHs, aHalW3, CHHTE3, KilacCH(UKalus, [CPUONMTHOCTE, HaOJIO/IEHHE,
SKCIIEPUMEHT, MOZIETIMPOBAHIE, U3MEPEHUE, SBICHHUE.

DusuKa: MaTepHsi, SHEPTHUs, Macca, aToM, 3JIEKTPOH, TIPOTOH, HEWTPOH, MOH,
W30TOII, PaJHOaKTHBHOCTh, MOJIEKYJIa, SHepreTUYecKuit ypoBeHb, BEIIECTBO, TeIO,
06BEM, arperaTHoe COCTOSIHHME BEIIECTBa, (PU3MIECKUe BEIMUMHEL 1 €/IAHHIRT 17
U3MEpPEHusi, CKOPOCTb.

Buonorws: KIeTKa, OpraHu3M, OKocHcTema, Omocdepa, Makpo- H
MHKpPO3JIEMEHTE], BUTaMUHBI, 0OMEH BEIIECTB B OPraHu3Me.

Teorpadyisi: MUHepaJibl, TOPHBIE MOPOJBI, IIOIE3HbIE UCKOIACMBIE, TOILIHBO,
pecypcHl.

TeXHOIOTHA: XUMHAYecKash MPOMBIILIEHHOCTh, METaJLTyprusi, IPOU3BOICTBO
CTPOMTENBHBIX MATepHaNoB, CENbCKOXO3IHCTBEHHOE IPOM3BOICTEO, ITUIIeBast
IIPOMBIILIEHHOCTh,  (apManeBTHYecKas — MPOMBIIUICHHOCTD, IIPOU3BOJICTBO
KOCMETWYECKHX IIPENaparoB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MATCPHANIOB,
5IIEKTPOHHAS TIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VJIbTATEI OCBOEHUSI IIPOI'PAMMBI 10 XMMHWA
HA BA3OBOM YPOBHE CPEJTHEI'O OBILEI'O OBPASOBAHMA

JIMYHOCTHBIE PE3YJbTATHI

®I'OC COO ycramasnuBaeT TpeOOBaHMS K pe3ysbTaTaM OCBOCHMSA
00y9aroIMMUCS IIPOTPaMM  CPETHEro obmero o00pa3oBaHUS (JIMUHOCTHBIM,
MeTanpeJIMeTHBIM ¥  IPEIMETHBIM). Hay4yHO-MeTOANYeCKOH OCHOBOM I
pa3pabOoTKK IUIAHHPYEMBIX PE3yJIbTATOB OCBOCHUS NMPOrpaMM CPEIHEro obmero
06pa30BaHus ABISETCS CHCTEMHO-IEATENbHOCTHBIN TTOXO.

B COOTBETCTBHH C CHCTEMHO-AESTEIBHOCTHBIM IIOIXOAOM B CTPYKTYpe
IMYHOCTHBIX Pe3yIbTaToB OCBOGHMA HpelMeTa «XHMMHS) Ha YPOBHE CPEIHErO
0611ero 06pa3oBaHusl BbIIETEHbI CIIEYIOLIHE COCTABIIIOINC:

OCO3HAHMEe OOYYAIOIMMHCSA POCCHICKON TPaXIaHCKOH HICHTHIHOCTH —
FOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CAaMOOTIPEICIICHHUIO;

HaJIT4He MOTHBALIH K 00Y4YEHHUIO;

[leJIeHaIpaBIeHHOe Pa3BUTHE BHYTPEHHUX yOeKICHHUH THIHOCTA Ha OCHOBE
KITFOUEBbIX [IEHHOCTEN M NCTOPUYECKUX TPaJuLlii 6230801 HAyKK XUMWH,

FOTOBHOCTH H CIOCOBHOCTH OOYYAIOMIMXCSl PYKOBOACTBOBATHCS B CBOCH
LeSITeTBHOCTH 1[eHHOCTHO-CMBICTIOBBIMA yCTAaHOBKAMH, TIPUCYIIUMH LIEIOCTHOH
cucTeMe XMMHUECKOTO 00pa30BaHMs;

HaJM4He PaBOCO3HAHUS 3KOJIOTHYECKON KYIBTYPEl U CIIOCOOHOCTH CTaBHTh
IIEJIA U CTPOMUTH KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE PE3yNBTaThl OCBOGHHA IpeaMeTa «XHUMUS» JOCTHTAIOTCS B
eMHCTBe Y4eOHOM M BOCIIHTATENHHOW [JEATeNbHOCTH B COOTBETCTBHM C
IYMaHUCTUIECKAMH, COLMOKYIBTYPHBIMH, IyXOBHO-HPABCTBEHHBIMH EHHOCTAMHU
W WiealaMH POCCHMCKOTO TIPaXIaHCKOro OOIIeCTBa, NMPHHATBIMU B o01iecTBe
HOPMAMH ¥  TpaBWIaMd  TOBEJeHHWs,  CIOCOOCTBYIOIIMMH  IpOLeccaM
CaMOIIO3HAHMSA, CAMOpPA3BATHAS ¥ HPABCTBEHHOTO CTAHOBJICHWS JIUYHOCTH
o0ydJaroImuxcs.

JIudHOCTHBIE pe3yNbTaThl OCBOCHHsA mpeaMera «XHMHA»  OTPKAOT
c)OPMHUPOBAHHOCTh OIBITA I[03HABATENLHOH M MPAKTHIECKOH JeATebHOCTH
0GyHAIONIMXCS 110 pean3aluy PUHATEIX B OOIIECTBe [IEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpasiaHcKOro BOCIIHTAHUS

0CO3HAHMS 00YHAOIIIMACS CBOMX KOHCTHTYIIMOHHBIX TIPaB 1 00S3aHHOCTEH,
YBaXKEHUS K 3aKOHY U IIPaBOIOPSIIKY;

MpefCTAaBIeHNs. O COLMANBHBIX HOPMax M TPaBUIAX MEKIMIHOCTHBIX
OTHONIEHUN B KOJIJIEKTHBE,

FOTOBHOCTH K COBMECTHOM TBOpPYECKOM MEATENbHOCTH TIPH CO3MaHHH
yueOHBIX IIPOEKTOB, PElICHNH Y4eOHBIX ¥ II03HaBaTENbHBIX 32/(a4, BBIIOIHCHHH
XUMHYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMaThb W IIPHHAMATh MOTHBBI, HAMEpPEHWs, JIOIHKY H
apIyMEHTHI IPYTHX TIPU aHAIM3e PasIMIHbIX BUOB y4e0HOM! NeATENbHOCTY,



2) NaTPUOTHYECKOI0 BOCIIUTAHHUS:

[IEHHOCTHOTO OTHOIIEHWS K MCTOPMYECKOMY H Hay4HOMY HACJIC/HIO
OTE4YECTBEHHOM XUMUH,

YBaXEHMS K IPOLECCY TBOPYECTBA B 007aCTH TEOPHM M TPAKTHIECKOrO
IpYMEHEH)sS XUMHK, OCO3HAHMS TOTO, YTO JOCTIDKEHWS HAyKH €CThb pPe3ylbTat
JUIATENBHBIX ~ HAOMONEHWH, KPONOTIMBBIX — OKCIEPUMEHTANBHBIX  IIOHCKOB,
MTOCTOSHHOTO TpyAa YUEHBIX U ITPAKTHKOB;

pHTepeca W IO3HABATENHHBIX MOTHBOB B IIOJY4EHMH H IIOCICAYIOMIEM
aHanuse WHGOpPMAlUK O MEPEIOBBIX JOCTHXKEHHIX COBPEMEHHO! OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPAaBCTBEHHOI'0 BOCHUTAHHUSA:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOT0 TIOBENICHUS;

CIIOCOBGHOCTH OLIEHUBATh CUTYaI[UM, CBA3aHHBIC C XUMUYICCKUMHU ABJICHUAMH,
¥ [PUHEMATH OCO3HAHHEIE PEIIeHHs, OPUEHTUPYSCh Ha MOPAIbHO-HPaBCTBEHHBIC
HOPMEI U LIEHHOCTH;

[OTOBHOCTH OIIEHHBATH CBOE IOBEJEHHE W IOCTYIKM CBOMX TOBapHINeHd C
MO3WIMM HPABCTBEHHBIX M IIPABOBBIX HOPM H OCO3HAHHE MOCTIEACTBUMA OTHX
ITOCTYIIKOB;

4) popmupoBaHHs KYJIbTYPbI 310POBbSI:

IOHHMAHMS I[eHHOCTEH 370pOBOrO M 0e3omacHOro oOpasa IKH3HH,
HEOBXOIMMOCTH OTBETCTBEHHOTO OTHOINEHHS K COOCTBEHHOMY (H3HYECKOMY H
[ICUXMYECKOMY 3Z0POBBIO;

cobmoeHnsT mpapmil 0e30macHoro oO0palleHus C BEIIECTBAMH B OBITY,
[TOBCETHEBHOM KM3HU U B TPYLAOBOH 1€ TSIIBHOCTH;

[OHMMAHWs L[EHHOCTH IIPaBUl HHIMBHIYaTbHOTO M  KOJUICKTUBHOI'O
6e30IaCHOrO TIOBE/IEHHUS B CUTYAIMAX, YTPOXKAIOLIUX 310POBBI0 1 KU3HH JIIOJICH;

OCO3HAHMS TIOCTENCTRBY ¥ HEIPHATHS BPEIHBIX MPHUBEIYEK (yMOTpEONeHHS
aJIKOTOJIs, HAPKOTHUKOB, KypEeHHS);

5) TpyA0BOro BOCHHTAHHUS:

KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B y4ueOHO-HUCCIe0BaTENbCKOM
JeSTENBHOCTH, OOLIECTBEHHO IIOJNE3HOHM, TBOPYECKOM M IpyruX BHIAX
IEATEIBHOCTH;

YCTAHOBKM Ha aKTHBHOE YydYacTHe B pEIICHHM INpPaKkTHIeCKHX 3azat
COIMAbHOM HAIIPABJIEHHOCTH (B paMKax CBOETO Kilacca, IITKOJIBL);

WHTEpeca K MPaKTHIeCKOMY M3y9eHHIO IPOheccHi pasiiiHoro poaa, B TOM
qpcIie Ha OCHOBE MPUMEHEHUs IPeIMETHBIX 3HaHU 10 XUMUH;

yBaKEHHS K TPYY, JIOJIM TpyZa U pe3ylbraram TPY/I0BOH NeATENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYabHOH TPaCKTOPUH
obpazopanus, Oymymlel IpodeccHu U peanr3anun COOCTBEHHBIX JKU3HEHHBIX
[LTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTCPECOB 1
notpeGHOCTEH 001IEeCTBa;

6) 9K0JIOTHYE€CKOT0 BOCTIHTAHUA:



SKOJIOTHYECKH 1IeJIeCO00Pa3HOro OTHOINEHHSA K IPUPOAE, KaK HCTOTHHKY
CyIIIECTBOBAHMS JKA3HU Ha 3eMIIe;

TOHUMaHHKS TIOOAIBHOrO0 XapakTepa HKOJOTMYECKMX MHpobieM, BIMSHUSA
5KOHOMHYECKHX IIPOLIECCOB Ha COCTOSTHHE IPHPOHOMN ¥ COLMANBHOM CPe/IBl;

OCO3HAHUS HEOOXOIUMOCTH WCIIONB30BAHUS NOCTIOKEHMH XUMHU [T
pEIIeHHs BOIIPOCOB PallHOHAIIBHOTO IIPHPOIOIIONIE30BAHMS,

AaKTUBHOIO HENPUSATUS JACUCTBHH, TPHHOCAIIMX Bpen OKpYy Karollen
[IPUPOHON Cpejie, yMEeHHUs MPOrHO3MPOBATh HEOIArONpPHATHBIE JKOJIOTHYECKHE
TIOCIIE/ICTBHS [IPENPUHAMAEMBIX JICHCTBHI U TPEIOTBPAIlaTh HX,

HAJIMYHS PA3BUTOTO SKOJOTUHYECKOTO MBIIUIEHNS, SKOIOTHIECKOH KYIBTYPEL
OIIBITA TIesTeIbHOCTH 9KOJIOTUYECKOU HaIpaBJIeHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSL MMU B II03HABATENBHOM, KOMMYHMKATHBHOM ¥ COIMaNbHOM
IIPaKTUKE, CIOCOOHOCTH M YMEHHMs aKTHBHO IIPOTHBOCTOSATE —HACOJIOIHH
xemooOuu;

7) HeHHOCTH HAY4YHOro NO3HAHHUS:

c(OPMHUPOBAHHOCT MMPOBO33PEHMS, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M 0OIECTBEHHOH TIPAKTHKH;

MOHHMAHHUs CIeUU(GUKA XUMHHA Kak HayKd, OCO3HaHusi e€ poid B
(GOpMHUpPOBaHUM pPALMOHANBHOTO HAYYHOrO MBIIUICHHS, CO3MaHWH ILEIOCTHOTO
TIpe/ICTaBJIEHHs 00 OKPYXKAIOIIeM MHUpEe KaK O eMHCTBE IPUPOABI U CJIOBEKA, B
[O3HAHUYA T[IPUPOJHEIX 3aKOHOMEPHOCTEH M pelleHHH MpoOIeM COXpaHeHHs
IIPUPOIHOTO PaBHOBECHS,

y6exIEHHOCTH B OCOOOH  3HAYMMOCTA XHMHM  [UIS COBPEMEHHOMI
[MBWIM3ALMA: B €8 TyMAHMCTHYECKON HANpPAaBIEHHOCTH U BaXKHOH pOIM B
CO3JaHMM HOBOM Ga3sbl MaTepUATBHON KyJIBTYDbI, PEIIEHHH TTI00aIBHBIX POOIEM
YCTOMYMBOrO Pa3sBUTHS Ue0BEYECTBA — ChIPHEBOH, SHEPreTHYEeCKOH, IHIIEBOM 1
HKOJIOTMYECKON Oe30IaCHOCTH, B PAasBUTHHM MEIHIMHBI, OOECTIEYEHUH YyCIOBHH
YCIIEHOro Tpyla ¥ OKONOTMYECKHM KOM(OPTHOH JKU3HHM KQXKJIOTO HIICHA
00111ecTBa;

eCTeCTBEHHO-HAYYHOM TPaMOTHOCTH: IOHMMaHUS CYIIHOCTH METOJO0B
TT03HAHMS, UCIIONB3yeMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HMCIIOJIB30BaTh
TIOTyJaeMble 3HAHWS Ul aHAJIM3a B OOBACHEHHs SBICHHH OKPYXXAIOIIEro Mupa 1
[IPOUCXOMANINX B HEM M3MEHEHHIA, yMEHUS NeIaTh 000CHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4HbIX (akTOB U HMEIOUIMXCS JAHHBIX C MEJIbI0  IOIydCeHHs
JOCTOBEPHBIX BLIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIIONIB30BaTh XWMHYECKHE 3HAHMS I
peleHus IpobJieM B pealbHBIX KU3HEHHBIX CUTyallusaX;

MHTepeca K [O3HAHMIO U HCCIIE0BATENBCKOH AeATeTbHOCTH;

FOTOBHOCTH ¥  CIIOCODHOCTH K  HENpepblBHOMY OOpa3soBaHHIO U
caMooOpa30BaHMIO, K AKTUBHOMY IONyYEHWIO HOBBIX 3HAHMHM IO XAMUH B
COOTBETCTBHH C XU3HEHHBIMHU ITOTPEOHOCTIMH;

HHTepeca K 0COOGEHHOCTSIM Tpy/a B PasMUHEIX cepax MpodeccHoHanmbHOU
TeSTeITEHOCTH.



METAINPEIMETHBIE PE3YJIbTATDI

MeTarpe/IMETHBIE Pe3yTThTaThl OCBOSHHS ydeGHOro mpeiMera «XuMusm Ha
YpOBHE CpeiHero obmero 0dpasoBaHus BKIIFOYAIOT:

sHauuMble I (DOPMMpOBAHHS ~ MHPOBO33pEHHS  OOydYarommMXcs
MEK IUCIIAIIINHAPHEIE (MEXIIpeIMETHEIE) OOIIeHayHbIEe MOHATHS, OTPaXKaromie
[1e7IOCTHOCTh HAyYHOM KapTWHBI MHpa M CHENMOHUKY METONOB IIO3HAHUIL,
MCTIONB3YeMBIX B ECTECTBEHHBIX HayKaxX (Marepws, BEIIeCTBO, SHEPTHs, SBICHHE,
TpOIIeCcC, CHCTeMa, HAYIHBIN (aKT, MPAHIAII, THIOTE3a, 3aKOHOMEPHOCTE, 3aKOH,
Teopus, KCCIIEN0BaHNe, HabmoeHne, N3MepEHUE, SKCIIEPUMEHT 1 OpyTHe);

yHHBepcaibHble yueOHble AedicTBus (T03HaBaTeIbHbIE, KOMMYHHKATHBHBIC,

pEryJIsSTABHELE), obecriequBaroIIIe GopMUpOBaHHE (GYHKIIMOHAIBHOMI
FPaMOTHOCTH ¥ COLMAIEHON KOMITETEHIIUH 00y JaoIIIXCs;
Croco6HOCTh 00yJaroIXcs KCII0JIE30BATh OCBOEHHBIE

MEXTUCIUILIMHAPHBIE, MAPOBO33PDEHYECKIE 3HAHUS M YHHBEPCAILHBIC y4aeOHbIe
TeHCTBHS B TIO3HABATENLHOM U COLIMAILHOM ITPAaKTHKE.

MertanpeqMeTHbIE Pe3yIbTaThl OTPAXAT OBJAJCHUE YHHBEPCAIbHBIMU
yueOHBIMA  [O3HABATENBHEIMM, KOMMYHHKaTMBHBIMA ¥ PeTyIATHBHBIMH
JEUCTBUSIMH.

OBaagenue yHHBeEpPCAIbHBIMH y4eOHbIMH N03HABATEIbHBIMH
nedCTBHAMH:

1) 6a3oBble JOTHYeCKHE JeACTBHA:

CAMOCTOSTENBHO  (OPMYTHpOBaTH W AKTyalH3upoBaTh  IpobiIeMy,
BCECTOPOHHE €€ paccMaTpUBATh;

OIpefeNsaTh LENH MAeATeNBHOCTH, 3a[aBas IIapaMeTpel W KpPUTCPHH HX
JOCTHKEHHS, COOTHOCHTH PE3yIbTaThl JeATEIbHOCTH C IIOCTaBICHHBIMU LICIIAMMU;

FICTIONB30BaTh IIPU OCBOSHHWM 3HAHWMHU MpPUEMBI JIOTHYECKOTO MBIIUICHUS —
BBIIENISITh XapaKTepHble NPU3HAKH MOHATHN M yCTaHABIMBATh WX B3aUMOCBIA3L,
HCIIONB30BATH COOTBETCTBYIOIIHE MOHATHS ISl OOBSCHEHHS OT/ENBHBIX (PAKTOB 1
SIBJICHHUM;

BHIOMpATh OCHOBAaHMS M KpUTCPUM [UIA KiaccubUKalMy BELIECTB H
XAMUYECKUX PEeaKIny;

YCTAHABIMBATh [IPUUMHHO-CIE/ICTBEHHbIC CBA3H MEXAy H3YyJacMbIMH
SIBJICHUSIMU;

CTpOMTH JIOTMYECKHEe DaCcCyXJeHus (MHIyKTHBHBIE, NENyKTUBHBIC, IO
AHAJIOTUHM), BBHIABJISTH 3aKOHOMEPHOCTH W TPOTHBOPEHMS B PaccMaTpMBaCMBIX
SIBIEHUSX, (HOPMYIUPOBATE BEIBOJIBI U 3aKIIFOYCHHUS;

TIPEMEHSTh B IIPOLIECCe MO3HAHMS, MCIIOIb3YEMbIE B XUMHIH CHMBOJIMEECKHAC
(3HAaKOBBIE) MOJIENH, TPE0OPa30BEIBATE MOZCIBHBIE IPEICTABICHUS — XAMUIECKUH
smak (CHMBOJI) OJJIeMeHTa, XuUMHJecKas (opMmyna, ypaBHEHHE XUMUYIECKOT
peaKIuu — TP pelleHHH y4eOHbIX MO3HABaTENbHBIX M IPAaKTHICCKUX 3azad,
IPMMEHATH Ha3BaHHBIE MOJIENbHBIE TIPECTABIICHHUS IS BBIABICHIS XapaKTEPHBIX
IPU3HAKOB M3y4aeMBIX BEIIECTB M XMMHYECKHUX PEaKIHH.

2) 6a30Bble HCCIeI0BATEILCKHE JeHCTBHS:



BIafeTh OCHOBAaMH METOJIOB HAyYHOTO IO3HAHMS BCLIECTB M XHMHHECKHX
peaKIy;

(hopMyITHPOBATH LIEJIH 1 3a1a4K MCCIIC0BAHMS, HCTIONB30BATE TIOCTABICHHEIC
W CaMOCTOSTENEHO C(HOPMYJIMPOBAHHBIE BOIPOCHl B KavecTBe HHCTPYMCEHTA
[TO3HAHUS U OCHOBBI IS (DOPMHPOBAHHMS TMIIOTE3BI 110 IPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHWUH,

BIIaZeTh HABBIKAMH CAMOCTOSTENIBHOrO IUIAHMPOBAHMS ¥ ITPOBEACHHA
YYEHHYECKHX HKCIEPUMEHTOB, COBEPIICHCTBOBATE YMCHHA HabIroIaTh 3a XOIOM
[porecca, CaMOCTOSTENBHO IPOrHO3MPOBAaTh €ro pesylbTar, (bopMyIHPOBaTh
06OOIIe NS ¥ BBIBOIbI OTHOCHTENBHO JJOCTOBEPHOCTH PE3YJIbTaTOB HCCIICI0BAHMA,
COCTABIISATH OOO0CHOBAHHEII OTYET O IIPOIeTTAHHOU paboTe;

npuoGpeTaTs ONBIT  yUEHHYECKOH JCCIEOBATEeNbCKOM ¥ TIPOEKTHOH
(eATeNBHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTE K CaMOCTOATEIBHOMY
MOWCKY METOJOB DelIeHHs MPaKTHYeCKHX 3a1ad, MPUMCHCHUIO pasTIHBIX
METOJIOB MTO3HAHUS.

3) pa6ora ¢ undopmanueii:

OPHMEHTHPOBAaThCA B DPasiIUIHBIX MCTOYHHKAX uaGopmanuyn  (HayIHO-
NONyJSApHAS JIATepaTypa XUMHYECKOIo COJEpKatus, CIPaBOUHBIC noco0wus,
pecypchl VIHTepHeTa), aHATU3UPOBATH MH(GOPMAIUIO PA3IHYHBIX BHAOB U (QopM
IpecTaBlIeHHUS, KPUTUIECKH OIIEHUBATh eé JIOCTOBEPHOCTh "
HEIPOTHBOPEYHNBOCTE;

hopMy/IHpOBATH 3alpOCHl M MPUMEHSTH Pa3vYHbBIE METO/B! TPH IOUCKE H
orbope WMHGOOpPMAIIUH, HeoOXOOUMOM JiJisi  BBIIOJIHEHUS yueOHBIX 3a/1a4
OTpeeNIEHHOr0 THUIIa,

npuobpeTaTh ONBIT HKCIONB30BAHMU HHPOPMAIHOHHO-KOMMY HUKaTHBHBIX
TEXHOJIOTHH ¥ Pa3INIHBIX IOUCKOBBIX CUCTEM;

CAMOCTOSTEIBHO  BHIOMpaTh  ONTHMANbHYHO  (QOpMy  TIPEICTaBICHHSA
pHbOpMAIKH (CXeMBbl, TpadUKH, JHarpaMMBl, TaGIHIB], PUCYHKH U APYTHE);

HCIONB30BaTh HAYYHBIM S3BIK B Ka4yecTBe CpeaCTBa IIPH pabote ¢
xuMmAdeckodt uH(opManuen: NPUMEHSTh MEXIPEIMETHBIC (busugeckre ¥
MaTeMaTHIeCKre) 3HaKi U CHMBOIIBL, GOPMYJIb, a66peBuaTypsl, HOMEHKIIATYPY;

HCIIONB30BaTh ¥ IpeoOpa3oBBIBATH 3HAKOBO-CUMBOJIMYIECKHE CPE/CTBA
HATJISAHOCTH.

OmBajieHHe YHHBEPCATbHBIMH KOMMYHHKATHBHBLIMH JIeHCTBHAMH:

3a7aBaTh BOIPOCH TI0 CYIIECTBY 00CY»kK1aeMOoH TEMBI B X0/ NHAora U/Au
JUCKYCCHH, BBICKasbiBaTh  HjieM,  (OPMYJIMPOBaTh  CBOM  NPEIIOKCHIA
OTHOCHTEIHLHO BBITIOMHEHMS [IPEIIOKEHHOH 3a/1a41;

BBICTYIIATh C TPE3EHTAlMed PE3yJbTaToB I03HABATEIBHON JAEATEIbHOCTH,
TIOJTy4eHHBIX CAMOCTOSTENHHO UK COBMECTHO CO CBEPCTHUKAMM X BEINOJTHEHUH
XEMHIECKOTO SKCIEPUMEHTA, TIPAaKTHIeCKOH pabOoThl IO HCCIENOBAHMIO CBOMCTB
¥3ydaeMBIX BEIeCTB, peau3alliy y4e0HOro NpoeKTa u dopMyTHpOBaTH BEIBOMEI
10 pe3yibTaTaM MpOBEINCHHBIX HWCCIeIOBaHU MyTEM COITIaCOBAHUS TIO3ULINI B
xojie obCcykKIeHus ¥ 0OMeHa MHEHUAMH,



OBJiajieHHe YHHBEPCAIbHBIMH PeryISTHBHBIMH AeHCTBHAMH:

CaMOCTOSITETIEHO IUIAHMPOBaTh M OCYIIECTBIATH CBOIO I03HABATEIBHYIO
NeaTeNBHOCTE, OmIpelensis e€ Lemd W 3ajladd, KOHTPOIMpOBaTE M IO MEpe
HEOGXOMMMOCTH  KOPPEKTHPOBATh IpEUIaraeMblii anrOpuT™M —[JCHCTBHH IIPH
BBITIOJIHEHUM y4eOHBIX M MCCIEIOBaTEIIbCKUX 3am1ad, BEIOMpaTh Hauboee
3G GheKTUBHBIA CIoco6 WX pelleHds ¢ y4ETOM IOIyHeHHA HOBBIX 3HAHUU O
BEIIIeCTBAX M XUMUYECKUX PEaKIUsIX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH [EsTeNbHOCTH Ha OCHOBE CaMOaHallisa
1 CaMOOLICHKH.

NMPEJIMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenMeTHBIe pe3yNbTaThl OCBOSHMSA Kypca «OpraHuueckas XUMMSI»
OTpakaroT:

cOPMHPOBAHHOCTE ~ IIPEJCTABIECHUN O XFMWYECKOM  COCTaBISIOLIEH
eCTECTBEHHO-HAyYHOW KapTHHBI MHUpa, POIM XMMHK B IIO3HAHHH SIBIIEHUHI
mpupoAs, B (GOPMHPOBAHWM ~ MBIIIIEHMA M KyIBTYphl JIAIHOCTH, e
(YHKIHOHATBHON [PaMOTHOCTH, HEOOXOMMOH VIS PELICHNs MPaKTHICCKIX 3a/iat
 3KOJOIMYECKH 0B0CHOBAHHOTO OTHOMIGHHS K CBOEMY 3J0POBBIO M IPHPOJHOH
cpexe;

BIajeHie  CHUCTeMOM  XMMHWYeCKMX  3HaHHM, KOTOpas  BKIIIOHYAcCT:
OCHOBOITOJIATAIONIHE TIOHATHS (XMMUYECKHM OIIEMEHT, aToM, OSJCKTpOHHAA
060JI0YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCT, DJIEKTPOOTPULIATEIBHOCTE, XUMUYECKAd
CBA3b, CTPYKTypHAs (opMyna (pasBEpHyTas W COKpAIUEHHas), MOJb, MOJApHAS
Macca, MOJSPHBIE 0OBEM, YIIepofHBIl CckenerT, (YHKIMOHATbHAS IPYyIIa,
paHKalN, U30MEpPHs, H30MEPhI, TOMOJIOTHYECKHH P, TOMOJIOTH, YITIeBOAOPOEL,
KHCITOPOJ W a30TCOZAEpXKAIlMe COEAMHEHUs, MOHOMED, MOIHMEp, CTPYKTYPHOC
3BEHO, BBICOKOMOJIEKYJIIPHBIE COS/IMHEHNU); TEOPUH U 3aKOHBI (Teopusi CTPOEHUS
opraudeckux BemecTs A. M. ByTieposa, 3aKOH COXpaHCHHA MaCChI BEIIIECTB);
3aKOHOMEPHOCTH, CHMBOIMYECKHH f3BIK XHUMHH; MHMPOBO33pCHYCCKHE 3HAHMA,
JeXKalMe B OCHOBE IIOHAMAHWS MNPHYMHHOCTA M CHUCTEMHOCTH XHUMHYCCKHX
aBJIeHMH, (AKTOJOrMYeCKHe CBEJEHMS O CBOMCTBAX, COCTaBE, NOTYYCHHH M
6e30MaCHOM HCIIONB30BAHMN BAXKHEHIIMX OPraHMYecKHX BEImecTB B OBITY H
NPaKTUYECKOH JIeATENLHOCTH Je/I0BEKa,

cOPMHPOBAHHOCTh YMEHHH BBIIBILITE XapaKTEPHBIC MPH3HAKH TIOHSTHH,
yCTAaHABIMBATH UX B3aUMOCBA3b, UCIONB30BATh COOTBETCTBYIOMIME IOHATHA NP
OITFCAHMH COCTaBa, CTPOSHHS U MPEBPAILEHAN OPTaHHYECKUX COC/IMHEHUH;

c(OpPMHUPOBAHHOCTE YMEHHH HCIIOJb30BaTh XMUMUYECKYI0 CHMBOIMKY JULL
COCTABIEHAS MOJEKYIAPHEIX M CTPYKTYPHEIX (Pa3BEPHYTOH, COKpaIIEHHOMN)
bopMyn OpraHMYECKHMX BEIIECTB U ypaBHEHHM XUMHYECKHX peaKInH,
M3rOTABIMBATE MOJETM MOJEKYJ OPTaHWYEeCKMX BEINeCTB [T HIUIIOCTpallii MX
XIUMHHYECKOI'0 ¥ IIPOCTPAHCTBEHHOT'O CTPOCHHUS,



chOPMHUPOBAHHOCTh yMEHMH YCTAaHABIMBATE IPUHAIIEKHOCTE H3YUCHHBIX
OpPraHMYeCKMX BEIIeCTB IO HMX COCTaBy M CTPOCHHIO K onpenenéHHOMY
KiIaccy/TpyInne CoeIMHeHWH (YTIeBONOPOAbI, KHCIOPOJ H  a30TCOACPKAIINS
COeIVMHEHHs, BBICOKOMOIEKYJSIDHBIE COEJMHEHWs), J@aBaTh MM Ha3BaHUA 110
cucremaruueckoii Homenknartype (IUPAC), a Takxe NPUBOJAUTHL TPUBHATLHBIC
HA3BAHUS OTNENHHBIX OPraHWYeCKUX BEIISCTB (ITHICH, IPONMIEH, aleTUIICH,
STHJIEHIIAKONb, TIHIEPUH, (eHoT, GopManbIerus, aueTalbIeru, MypaBbuHasd
KHCIIOTA, YKCyCHAs KMCIIOTa, ONIEMHOBAs KUCJIOTa, CTeapuHOBas KUCIIO0Ta, TI0K034,
dpykTO3a, Kpaxmal, [eJUIoI03a, TIIALINH);

c(OPMHUPOBAHHOCTE yMEHHUSI OIPENENATh  BATBI XMMHYECKOH CBS3U B
OpPraHUYEeCKUX COCIHMHEHUSX (ONHHAPHBIC U KpaTHBIE);

c(OPMHUPOBAHHOCTS YMEHHs MPUMEHSAT TONOXKEHNs TEOPHUH CTPOCHHA
opranmdeckux Bemects A. M. byTneposa 1yt 00BSCHEHUS 3aBHCHMOCTH CBOMCTB
BEIIeCTB OT WX COCTaBa M CTPOEHIT; 3aKOH COXPaHEeHH MaCChl BEIICCTB;

c)OPMHUPOBAHHOCTH ~ yYMEHMH  XapaKkTepu3oBaTh — COCTaB,  CTPOCHHS,
pu3MUecKHe M XMMMYECKHME CBOMCTBA THUIIAIHBIX IpeICTaBUTENe Pa3IMIHBIX
KIIACCOB OPTraHMYECKMX BEHIeCTB (METaH, STaH, JTUIEH, NPOIMICH, aleTUIICH,
Oyranuen-1,3, MeTunOyTaauen-1,3, 6eH30i, METaHOJ, 3TaHON, 3THUJICHITIHKOIIb,
rauiepus, (beHol, aueTanblIeri, MypaBbHHAs M YKCyCHas KHCJOTBI, ITIOKO3a,
KpaxMaJl, IeJUTIo03a, aMHHOYKCYCHAsE KUCIIOTa), MILTIOCTPUPOBATE TeHETHHECKYIO
CBS3b MEXKIy HMMH yPaBHEHHSMH COOTBETCTBYIOINMX XHUMHICCKHX peaxkuii ¢
HCIIONB30BAHUEM CTPYKTYPHBIX GOPMYIL;

chOpMHUPOBAHHOCTH YMEHHS XapaKTEPH30BaTh HCTOTHHKU yIIIEBOAOPOHOIO
chipbsi  (He(Th, IPUPOMHEIM Ta3, Yroib), crmoco0bl WX IepepaboTKH |
IpaKTHYecKOe IPUMEHEH e IPOTYKTOB MepepadoTKy;

c)OPMHPOBAHHOCTh yMEHHH MPOBOAMTH BEITHCICHHMS IO XHMHUYECKHM
ypaBHEHHAM (Macchl, 00BEMa, KOIMYECTBA MCXOHOTO BEIISCTBA MIIM TPOAYKTa
peaKkIMy 10 HW3BECTHBIM Macce, OOBEMY, KOIMHYECTBY OIHOTO H3 HCXOIHBIX
BEIIIECTB WX IPOLYKTOB PEaKIUH);

chOPMHUPOBAHHOCTS yMEHHH BJIAJIETh CHCTEMOH 3gaHuii 00 OCHOBHBIX
MeTOIax HAyJHOTO TO3HAHIS, HCIIONB3YEMbIX B XUMUH NPH U3y<ICHHUH BEIIECTB 1
XVMMYECKUX SBICHNUN (HabmoneHre, H3MepeHNe, SKCIIEPUMEHT, MOJIETUPOBAHUE),
MCIONB30BATh CHCTEMHBIE XHMHYECKHWe 3HaHWs JUIl IPHHATHS DEIICHHH B
KOHKPETHBIX JKM3HEHHBIX CHMTyalldsX, CBA3aHHBIX C BelleCTBAMH M HX
IIPUMEHEHUEM;

c)OpMHPOBAHHOCTS yMEHUH COOMIOAATH MPaBHIIa MOJB30BAHM XAMUYECKOHN
mocyzioii ¥ JabopaTopHbIM 000pyJTOBaHMEM, a TAKKe IpaBuild oOpameHus ¢
BElECTBAMU B COOTBETCTBHH C MHCTPYKIMSMH IIO BBIIOJHEHHIO 1a00paTOPHBIX
XUMHYECKHUX OIBITOB;

c)OPMUPOBAHHOCTS yYMEHWH IUIAHHUPOBaTh W  BBIMOIHATH XUMUYIEeCKHUH
SKCIIEPUMEHT (TIPEBPAILEHNs OPTaHWIECKIX BEIIECTB MPU HArPEBaHHUH, IOy CHHIC
STHIEHa W W3ydeHHE €ro CBOMCTB, KAyeCTBEHHBIC PeaKIu OpraHuHecKux
BEIIeCTB, [eHATypalysa OSIKOB IpM HAarpeBaHWM, IBETHBIC PCaKIUH OeKOB) B



COOTBETCTBMM C IPAaBHIAMM TEXHHKH 0€30MacHOCTH IIpu OOpamleHuH C
BelecTBaMH M 1a00paTOpHBIM 00Opy/IOBaHMEM, IIPEACTABIATE PE3yIbTaThl
XHMHYECKOTO SKCIepuMeHTa B (opMe 3aluCH ypaBHEHHIl COOTBETCTBYIOIIHX
peakIuil i GOpMyTHPOBATH BEIBOJIB! Ha OCHOBE ITHX PE3yJbTATOB;

c(OPMHPOBAHHOCTS yYMEHHH KPHTHYECKH aHATM3MPOBaTh XMMHIECKYHO
HHGOPMAIIUIO, MONYy9aeMyl0 U3 pPa3HBIX MCTOYHHKOB (cpemcTtBa MaccoBOM
nHdopManuu, IHTepHeT U IPYTHX);

cOPMUPOBAHHOCT ~ yMEHHH  COOMIOHAaTE  IpaBHjia  SKOJOIMYeCKH
I1e77ecO000Pa3HOro TMoBeNeHUus B OBITy W TPYHOBOH MAEATENBHOCTA B IEILX
COXpaHEHHs CBOEro 3J0pOBBS M OKPYXKaloUed MPHPOAHOH Cpesbl, OCO3HABATh
OMAaCHOCTH BO3JCHCTBHUSA HA JKABBIE OPTraHU3MBI ONPEAETIEHHBIX OPTaHMYECKHX
BermecTs, moHuMas cmeicn mokasatens [IJIK, mosgcusaTs Ha mpuMepax CITOCO0BI
YMEHBIICHNS ¥ TPEJOTBPAIICHHS] WX BPEIHOTO BO3JCHCTBHA HA OpraHM3M
YEeJIIO0BCKA,

Wi 00y4alomuUXcs ¢ OrPaHWIEeHHBIMA BO3MOXHOCTSMHM 3/I0POBBS: YMCHUC
IPUMEHATh 3HaHWS 00 OCHOBHEIX JOCTYITHBIX METOJaX IIO3HAHWs BEIIECTB H
XAMUYECKHUX SIBJIICHUN;

IS CeNBIX M craboBumsiux oOydaromuXcs: YMEHHE HCIIONb30BaTh
penbedHO-TOYe HyI0 cucTeMy o6o3HaueHui JI. bpaiins Ui 3amvch XUMHHECKIX

(popmyr.
11 KJIACC

[IpenMeTHBIE pPe3yNbTaTsl OCBOeHHMs Kypca «OOmIas H HEOpraHuiecKasd
XUMHS» OTPakaroT:

c(OPMAPOBAHHOCTh ~ NIPEACTABICHUNA: O  XHUMHIECKOH COCTaBJISIOLLEN
eCTECTBEHHO-HAyJHONW KapTUHBI MHpA, DPOJIM XUMHHM B II03HAHUU SIBIICHUH
npupoasl, B (GOPMHUPOBAHMM  MBIIUICHHS M KyJIbTyphl —JIMIHOCTH, eé
QYHKIMOHATBEHON TPAMOTHOCTH, HEOOXOAMMON UL PEIIeHNS TPAKTAIECKUX 3313
1 SKOJIOTHYECKM 0BOCHOBAHHOTO OTHOINIEHHS K CBOEMY 3JJ0POBBIO M IPHUPOJIHOM
cpele;

BIaZieHle CUCTEMOM  XUMHYECKMX  3HaHMH, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIONIAE TIOHSTHS (XAMHYECKUH 3IEMEHT, aToM, M30Tom, s-, p-, d-
JIIEKTPOHHEIE OpOHWTaN¥ aTOMOB, HOH, MOJEKylla, MOJIb, MOJISIPHBEIA  00BEM,
BAJIEHTHOCTH, 2JIEKTPOOTPHUIIATeIBHOCTE, CTEIIEHh OKHUCIICHUSA, XUMHUIECKas CBsA3b
(KOBaJIeHTHAs, HOHHAs, METAIINIECKas, BOTOPOHAs), KPUCTAIUIHIECKas peléTKa,
TUIMBl XUMWYECKHX  pEaKkiuif, pPacTBOP, OJIEKTPOIMTHI,  HEIJICKTPOIHTEL
3TEKTPONUTHYECKAs [JUCCOLMAlMs, OKHMCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOH pEeaKlid, XUMHYECKOe DPaBHOBECHE); TEOPHH M 3aKOHBI (Teopust
SIIEKTPONMTHYECKOH aucconranyuy, nepuogudyeckuii 3akon [l M. Menneneesa,
3aKOH COXPaHEHHs MacChl BEINEeCTB, 3aKOH COXPaHEeHHS W NMPEBpAIlCHHUs SHEPriuu
IpY XAMHYECKHX PEaKUHAX), 38KOHOMEPHOCTH, CHMBOIMYECKHH A3BIK XHAMUM,
MHPOBO33pEHYECKUE 3HAHHA, JIeKallde B OCHOBE MOHMMAaHWA NPUIHHHOCTH H
CHCTEMHOCTH XMMWUYECKUX SBIEHHH, (aKTONOTMYeCKHe CBEIEHHsS O CBOMCTBAX,



cocTaBe, TTONyIeHNH ¥ 6e30MaCHOM HCIIOb30BAHNN BaXHEHIINX HEOPTaHTICCKUX
BELIeCTB B OBITY ¥ IMPAKTUUECKOM NeSTSIIbHOCTH YEJI0BEKa,

c(OPMHUPOBAHHOCT YMEHMH BBISBISATH XapaKTEPHBIE IPU3HAKH IIOHSITUH,
yCTAaHABIMBATH UX B3aMMOCBS3b, UCIONB30BATh COOTBETCTBYIOMIME MOHATHA NPH
ONMCAHHUH HEOPraHUIECKHIX BEIECTB 1 X IPEBPAICHAN;

chOPMHPOBAHHOCTh YMEHHMH WCIIOJb30BaTh XHMHYECKYIO CHMBOIHKY A
cocTaBleHMss (OPMyNl BEIIECTB W yPAaBHEHMM XMMHYECKMX  peaKIui,
cuctemarndeckyto Homenknarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTCIBHBIX
HEeOpraHMYecKMX BellecTB (yrapHbli ras, yIJIEKHMCIbIH ras, amMMUax, raménas
M3BeCTh, HeraléHas H3BecTh, MAThEBAs COJIa, IMPUT U JIPYTHeE);

c(hOPMUPOBAHHOCTE YMEHHUH ONPE/ENsTh BAICHTHOCTh ¥ CTEICHD OKMCIICHHA
XAMMUECKHX DEMEHTOB B COSJMHEHMSX Pas3iMIHOrO COCTaBa, BUJ XHMHUYCCKOH
CcBsA3M (KOBANEHTHAS, HOHHAS, METAILIHIECKas, BOJOPO/Has) B COSMHEHUAX, THII
KpHCTAIMYeCKOd pellETKH KOHKPETHOTO BellecTBa (aToMHas, MOJEKyJsIpHad,
MOHHAs, MeTaJIIMIecKas), XapakTep Cpe/lsl B BOJHBIX PaCTBOPaX HEOPraHMICCKUX
COEeIMHEeHUMH;

c(hOpMUPOBaHHOCTH YMEHUH yCTaHABJIUBATh TIPUHAIJIEXXHOCTh
HEOpraHMYeCKWX BEIIeCTB II0 MX COCTaBy K ONPEAEIEHHOMY KJ1accy/rpyIre
coenuHeHnH (IPOCTBIE BEIIECTBA — METAIIBI ¥ HEMETallJIbl, OKCH]Ibl, OCHOBaHHA,
KHCJIOTHI, aM(OTEpHBIE THIPOKCUIBI, COIIN);

chOpMHUPOBAHHOCT YMEHUH PACKPEIBATH CMBICI IEPHOJMIECKOro 3aKOHa .
1. MeHIeneeBa U IeMOHCTPAPOBATE ET0 CHCTEMATH3UPYIONTy 0, 00 BSICHUTEIRHYIO
¥ IPOTHOCTHYECKYH0 QYyHKIIUH;

chOpPMUPOBAHHOCTE YMEHHH XapaKTepu30BaTh SIEKTPOHHOC CTPOCHHE
ATOMOB XHMHUYECKMX DiieMeHTOB 1—4 mnepuomoB IlepHOAWYECKOH CHCTEMBI
xumudgeckux sneMentoB JI. M. MenneneeBa, MUCIIONb3ys NOHATHA «S-, pP-, d-
BJIEKTPOHHEIE opOuTtanm», «IHEPreTUICCKHE YPOBHWY, OO0BSCHATE
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HX COEIUHEHUMH
110 TIeprojiaM U rpyIiaM [leprou9decKoi CHCTEMbl XUMUIECKHUX JIEMEHTOB . 1.
MeHieneesa;

cOPMHUPOBAHHOCTh ~ yMEHHH  XapaKTepHU30BaTh (omuceIBaTh) — obLIME
XUMHWUECKHe CBOMCTBA HEOPTaHWYeCKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
IOATBEPKIATh CYLIECTBOBAHNE IEHETUYECKOU CBI3M MEXTy HEOpraHMIeCKUMH
BEI[eCTBAMY C TIOMOILBIO YPABHEHHH COOTBETCTBYIOMIMX XMMUYECKUX PEaKIUH;

c(hOpPMUPOBAHHOCTS YMEHHS KIACCU(QUIMPOBATh XUMMYECKHUE PEaKIUH II0
pasMYHBEIM [IpU3HAaKaM (YHCIy ¥ COCTaBy PeardpylolliX BEIICCTB, TEILIOBOMY
5d(eKTy peakijuy, U3MEHEHMIO CTEIeHell OKHMCIEHHs JIIEMCHTOB, 00paTUMOCTH
peaKIuy, YUacTHIO KaTalu3aTopa);

cOPMHUPOBAHHOCTh YMEHHIl COCTABNIATh YPAaBHEHUs DPEaKIMH PpasiuHbIX
THIIOB, TOJIHBIE X COKPAIEHHBIE yPABHEHHS Peakilii MOHHOrO 0OMEHa, YIUThIBAs
YCJIOBHUSA, TIPH KOTOPBIX 5TH PeaKIUX HAYT 10 KOHIA;

chOpPMHUPOBAHHOCT YMEHHH [POBOJMTB PEaKIUH, IOATBEPKAIOMIAE
Ka4eCTBEHHBIH COCTaB pAa3NMUYHBIX HEOPraHWYeCKUX BEIIECTB, paclo3HaBaTh



OTTBITHEIM IyTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMICCKUX
BEIIIECTB;

c)OPMHPOBAHHOCT ~YMEHWH  PAacKpbIBaTh  CYIMHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUM TOCPEICTBOM COCTABIICHHS SJICKTPOHHOTO OanaHca
JTHX peaKLuy;

chOpPMHUPOBAHHOCTS YMEHHH OOBACHATE 3aBHCHMOCTE CKOPOCTH XUMHUYECKOU
peaxivy OT Pa3IMYHEIX (aKTOPOB; XapaKTeP CMEIICHUS XUMIHEECKOTO paBHOBECHS
B 3ABMCHMOCTH OT BHemmHero Bo3eicTsus (npuiwmi Jle laternse);

chOPMHPOBAHHOCTh YMEHHH XapaKTeph3oBaTh XMMHYECKHE IPOLECCEL,
JIeJKallie B OCHOBE MPOMBILUICHHOIO IIONYHYeHNsl CePHOH KHCIOTBI, aMMHaKa, 2
TaKKe CHOPMUPOBAHHOCTH MPE/ICTABICHUMN 00 0OImuX Hay4YHBIX NPHHIOWNAX H
3KOJIOTHUECKUX IIpodiieMax XUMAYIECKOTO ITPOU3BOICTBA;

chOPMHUPOBAHHOCTE YMEHUH IPOBOAKTH BBIYMCICHHUS C HCIOJIB30BAHICM
TOHSITHS «MacCoBasi JIONsS BEIECTBA B PACTBOPEY», 00BEMHBIX OTHOIICHHH Ia30B
IIpY XMMHYECKUAX PEaKIHsX, MAacChl BEIIECTBa M 00BEMa ra30B 10 U3BECTHOMY
KOJMYECTBY BEIeCTBA, Macce WIIH 00BEMY OLHOTO M3 y9aCTBYIOIIMX B PEaKIiH
BEII[eCTB, TEIUIOBOro 5(¢deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHCHHS MacChl
BEIIIECTB, IIPEBPAIIEHUS M COXPAaHCHUA SHEPT UM,

c(OpPMHIpPOBAHHOCTE YMEHHH COOIIFOAATE IIPaBHIIa II0Ib30BAHNS XUMHUYECKOM
mocynoit ¥ J1abopaTOpHEIM 00OpYIOBaHMEM, & TakXke IpaBHia oOpatieHus ¢
BEI[ECTBAMU B COOTBETCTBHH C MHCTPYKIMSMH IO BBITIOTHEHHIO 71a00paTOPHEIX
XUMHYECKUX OIIBITOB;

c(hOPMHUPOBAHHOCTS yMEHHH IUTAHHPOBaTh U  BBINOIHATE XUMHIECKHUH
sKcIepuMeHT (paslioKeHre INEepOKCH/a BOJOpPosa B MPUCYTCTBUH KaTalusaTopa,
onpeficlieBre  Cpeibl PAcTBOPOB BEIIECTB C  TOMOILIBIO  YHHBEPCAIBHOTO
WHIIMKATOpa, BIMSHKME PasiIdYHBIX (PAKTOPOB Ha CKOPOCTH XMMHYIECKON peaKIuy,
peakiii WOHHOTO OOMeHa, KaueCTBEHHbIE PEaKiuy Ha cynbbar-, kapboHar- u
XIIOPW/I-aHHOHEI, Ha KAaTHOH aMMOHMS, PeIIeHHe SKCIEPUMEHTANBHBIX 3a/iad 10
temam «MeTamns»y ¥ «HemeTauieny) B COOTBETCTBUU C INPaBUIaMU TEXHHUKH
6e30ITacCHOCTH TIPH OOpaIeHHy C BELIECTBAMH ¥ J1ab0paTOPHEIM 000py/I0BaHUEM,
IpeJICTABIATS PEe3yJbTaThl XMMHUYECKOro OKCIICPUMEHTA B dopMe 3aIuCH
ypaBHEHHH COOTBETCTBYIOIIMX PEeaKIUh H (GopMymTHpOBaTE BHIBOABI HA OCHOBE
3THX Pe3yJIbTaTOB;

c)OPMHAPOBAHHOCTS yMEHMH KPUTHYECKH aHAIM3MPOBATE XHUMHUHUCCKYIO
yHOOPMAIMIO, MONy4aeMylo W3 pPasHBIX HCTOYHHKOB (cpencTtBa MaccoBOH
KOMMYHUKAIIAH, VIHTEPHET U JIPYTHX);

cOpMHPOBaHHOCT ~ YMEHHM  coOmonarh — NpaBiia  IKOJIOTHICCKH
11e71eCO00PA3HOr0 TOBEIeHUs B OBITY K TPY/ZIOBOH JIEATENBHOCTH B ILEJLIX
COXpaHEHMs CBOErO 3[0pPOBBS U OKPYXKaroIleu IPUPOIHOM CpeNbl, 0CO3HABaTh
OIACHOCTH BO3/EHCTBUS Ha XKUBbIE OPTaHU3MBI ONPEAEIIEHHBIX BEIICCTB, TOHUMAs
eMpicn moxaszaTens ITJIK, MOSCHAT, HA I[IpEMepax Croco0bl yMEHBINECHWS H
[IPENOTBPAIIEH s X BPETHOTO BO3IHCTBHS Ha OPraHi3M 4eI0BeKa;



uist OOYHaroNMXCsl ¢ OTPAHMYCHHBIMY BO3MOXHOCTSME 30pPOBB: yMCHUC
IPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX METOZaX MO3HAHW: BCIICCTB %1
XAMHAYECKUX SBICHUN;

U CHembIX M claGoBHIAMMX OO0ydJaioluXcs: YMEHHE HCIIO/IB30BaTh
penbe(pHO-TOUECTHYIO CUCTEMY o6o03uauenuii JI. bpaiinsg s 3aucC XUMHIECKUX

hopmyir.
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