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HOACHUTEJBbHAA 3AIIMCKA

[IporpaMmMa 1O XWUMHUHM Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUs
paspaborana Ha ocHOoBe demepanpbHOTO 3aKoHA OT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit @enepanumy», TpeOOBaHU K pe3yJibTaTaM OCBOEHUS
dbenepaibHOM 00pa3oBaTeIbHON TPOTPaAMMBI CpeHEro oOIero oOpa3oBaHUs
(®OIT  COQO), npencraBneHHsix B  denepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM crtangapte COO, c¢ yuérom KoHuenuuu mnpenoaBaHus
yueOHOTOo npeaMera « XuMus» B 00pa3zoBaTelbHBIX opraHuzanusax Poccuiickoit
Oenepanyy, peaM3yIONMX OCHOBHBIE O0O0pa3oBaTelbHbIE MPOTPaMMBbI, U
OCHOBHBIX TMOJOkKEeHU «CTparerum pa3BUTHA BocnuTaHus B Pocculickoi
Oeneparuu Ha niepuoa 1o 2025 roxa» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 -p.).

OCHOBY TOAXOJ0B K pa3pab0OTKe MPOTpaMMbl MO XUMHUH, K OTPEEICHUIO
0011IeH cTpaTernu 00yJeHHsI, BOCTIMTAHMS M PA3BUTHUS 00 yJarOIMXCSI CPEACTBAMH
yaebHoTO npenmera « Xumus» 1711 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHMentyanbHbie TostokeHns ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJZIepKaHUs, PE3YyIbTAaTOB OOy4CHHS M TpeOOBaHWMH K YPOBHIO IOJATOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE o0pa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON OpPTAaHU3AlUM, SIBIISIETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpPLIAIOIIMM STarloM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH, MPUCYILUX
LEIOCTHOM CHUCTEME XHMMHUYECKOro oO0pa3oBaHUsl. ODTHU LIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOILIEH KyJIbTYP bl
YEJIOBEKa, a TaKKe DSKOJOTMYEeCKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3J0pOBBIO M NpUPOAHONM cpene. Peamusyercs xumuueckoe oOpazoBaHUE
00y4aroNIMXCs HA YPOBHE CpeaHero o01ero oopa3zoBaHus CpeACcTBaMU Y4eOHOTO
npenMera «XuMus», COJEpkKaHHE U TNOCTPOEHHE KOTOPOTO OIpEAeNeHbl B
nporpaMMe 1Mo XUMHUU C Y4€TOM CHeUUu(PUKA HAYyKHM XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI U B MaTepUaTIbHOM >KM3HM OOIIECTBA, a TAKXKE C Y4ETOM
o0mmMX TeNieil W TPHHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpeaHero oomero oopa3opanus B Poccuiickoit @enepanun.

XuMusl Kak 3J€MEHT CUCTEMbI €CTECTBEHHBIX HayK MIPaeT 0coOy poJib B
COBPEMEHHON NHUBWIM3AIIMN, B CO3JaHUN HOBOM 0a3bl MaTepUATLHOUN KYJIbTYpPHI.
OHa BHOCUT CBO# BKJIaJ] B (GOPMUPOBAHUE PAIMOHATBHOTO HAYYHOTO MBINIIJICHU S,
B CO3J/IaHHE LIEJOCTHOTO TMPEACTABICHUSI 00 OKpYXKaroIeM MHUpPE Kak O €UHCTBE
MPUPOJABI U YEJIOBEKa, KOTOpoe POpMHUpYETCs B XUMHUHM HA OCHOBE TMOHUMAHUS
BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIETO MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXKITY
CTPOEHHEM BEILIECTB, UX CBONCTBAMHU U BO3MO>KHBIMHU 00JIACTSMU TPUMEHEHHS.



TecHO B3aMMOJEHCTBYS C IPYTMMM €CTECTBEHHBIMHU HayKaMH, XUMHUs cTajia
HEOTHEMJIEMOM 4aCThIO0 MUPOBOM KyJIbTYPhI, HEOOXOIUMBIM YCIOBUEM YCIIEIIIHOTO
TpyAa M KU3HU KaXAoro ujieHa oOumiectBa. CoBpeMeHHas XUMHs Kak Hayka
co3ujJareNnbHas, Kak HayKa BBICOKMX TEXHOJIOTHI HallpaBlieHa Ha pEUICHHE
IJIO0ANBbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, TUIIEBOM, SKOJOTHUECKOI 0€30MTaCHOCTH 1 OXPaHBI 3JTOPOBBSI.

B cooTBercTBUMM € OOIMMHU LEISIMH M TPUHIUIAMH CPEIHEro OOIIero
o0pa3zoBaHus coaepkanue npeamera « Xumusi» (10—11 knaccsl, 6a30BbIN ypOBEHD
M3Y4YEHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJILTYPHYIO MTOATOTOBKY
oOydJaroumxcs, HEOOXOJUMYI0 UM i BbIPaOOTKM MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEWIHOTO BKJIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKEHUS
00pa30BaHus B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CoctapnsaomMu  nipeaMera  «XUMHUS»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOILIass U HEOPraHUYECKash XUMUS», OCHOBHBIM
KOMIIOHEHTOM CO/JI€pKaHuUsl KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HAHUM MO HEOPraHWYECKOW XMMUHU (C BKIIFOUEHHEM 3HAHUW U3 OOIIEH XUMUHN) U
OpraHu4eckor XxumMuu. POpMUPOBAHNE TAHHOW CHUCTEMBI 3HAHWW IIPU U3Y4YEHUU
npenMera o0ecHeunBaeT BO3MOYKHOCTb PACCMOTPEHHUST BCErO0 MHOTI000Opaszus
BEIIIECTB Ha OCHOBE OOIIMX MMOHSATHI, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conmepxaHusi KypcoB — «Opranundeckas xumus» u «OOmas u
HEOpraHW4yeckas XUMHS» C(POPMHUpPOBaHA B MPOrpaMMe MO XMMHUU HAa OCHOBE
CUCTEMHOT0 TMOAX0Ja K M3y4yeHUI0 Y4eOHOro marepuana U o0O0yclioBjIeHa
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM 3HAaHMM HA  OMNpenerI€HHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XHMMHM BELIECTBA
paccMaTpuBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOECHHSI OPTraHWYECKUX
COCMHEHUI, a TakK€ Ha YPOBHE CTEPEOXUMHUYECKUX M BJIEKTPOHHBIX
npencTaBieHUul 0 cTpoeHun BemlecTB. CBeneHuss o0 M3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJI€BOJIOPOJIOB /10 CJIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIWHEHMH. B Kypce OpraHM4ecKOW XUMHUHU IMOJy4arOT DPa3BUTHE
copmupoBaHHBIE HA YPOBHE OCHOBHOT'O O0IIIETO 00pa30BaHus IEpBOHAY AJIbHBIE
MPEAICTABJICHUSI O XUMUYECKOM CBSI3H, KJIAaCCU(UKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOKCTB BELIECTB OT UX CTPOEHUS, O XUMHUYECKOU PEAKIINH.

[lon HOBBIM yrioM 3peHusi B mpeamere «Xumus» 0a30BOro YpOBHS
paccMarpuBaeTCsd U3Y4YEHHbIM Ha YPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHUs
TEOPETUYECKUA MaTepuan M (PAKTOJOTMYECKHE CBEIEHUS O BEUIECTBAX M
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas 1 HeopraHuieckas
XUMHSD» OOydarolMMCsl MNPEJOCTaBISIETC BO3MOYKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIUYECKOTO 3aKOHA ¢ OOLIETEOPETUYECKUX U METOI0JOTUUECKUX MO3ULINH,



rIy0ke TMOHATh HMCTOPUYECKOE H3MEHeHHWEe (YHKIMA STOTO 3aKOHa — OT
00001IaroIIel 10 0O BICHSIIONMIEH 1 TP OTHO3UPYIOIICH.

Ennnas cucrtema 3HaHMM O Ba)KHEWINMX BEHIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHUH, A TAKXKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX NpOTEKaHusi jaonoJyHAercs B kKypcax 10 um 11 kmaccos
JJEMEHTAMU COJEPKAHUSA, HMEIOIIUMHU KYJbTYPOJOTUYECKAA W NPUKIATHOU
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
OPYTMMH HayKaMH, PacKpbIBalOT €€ pOJib B MO3HABATEIbHOW W NMPAKTUYECKOU
JESTEIbHOCTH YEJOBEKa, CHOCOOCTBYIOT BOCIUTAHUIO YB@XKEHHUSI K MPOIECCYy
TBOpPYECTBA B 00JIACTU TEOPUH U MPAKTHUECKUX MPUIOKEHUA XUMUU, TTOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo6yieMax, CBA3aHHBIX C XUMHEW, KPUTHUECKH OCMBICIMBATH MH(POPMALUIO U
MPUMEHATh €€ U1 TONOJHEHHsS 3HAHWW, PEUICHHUS WHTEJUIEKTYAIbHBIX H
AKCTIEPUMEHTAIILHBIX UCCJIEI0BATENbCKUX 3aa4. B 1ienom conepxanue yaeoHOT0
npeaMera  «XUMus»  JTaHHOTO  YpOBHA  M3YYEHUS OPHUEHTHPOBAHO Ha
(GopmupoBaHue y 00ydarOIMXCsI MUPOBO33PEHYECKON OCHOBBI JJIs1 TIOHUMAHUS
¢mnocockux unel, TaKuX KaK: MaTepUaIbHOE €JUHCTBO HEOPTaHUYECKOIO U
OPTAaHUYECKOT0 MHpPA, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, II0O3HABAEMOCTh IIPUPOJHBIX SBIICHUM IIyTEM OSKCIIEPUMEHTA U
pelIeHUsT MPOTUBOPEYMI MEXAYy HOBBIMM (paKTaMHM U TEOPETUYECKUMHU
IPEANOCHUTIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUH KOJIOTHYECKUX PO OJIeEM, a
TaKke MPoOJeM cOepeKEeHUs SHEPTETUIECKUX PECYPCOB, CHIPbS, CO3JIAHN ST HOBBIX
TEXHOJIOTU U MaTEPUAIOB.

B rmmane pemeHusa 3amad  BOCHMTAHUSA, PAa3BUTHS MW COUMAIM3ALUU
00ydJarouWmxcs MPUHATHIE MPOTPAMMOM MO XUMHUHU TMOJXOABl K OMPEIEICHHUIO
CONepXKaHUA U TIOCTPOCHHS TIpPEAMETa MPEeAyCMaTpuBalOT (POPMHUPOBAHHE
VHUBEPCAIbHBIX Y4EOHBIX JEHCTBUN, HMEIIMX 0a30BO€ 3HA4YEHHE I
Pa3JIMYHBIX BUJOB JIEATEIbHOCTH: pEIIEHUs MpoOJsieM, MOWCKa, aHau3a M
00paboTku nH(DOPMAIHU, HEOOXO0AUMBIX JIJISl IPUOOPETEHUS OTIBITA MPAKTUYECKOU
Y UCCJIEN0BATENbCKOM AEATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHHUH
XUMUH.

B mnpaktuke mnpenogaBaHUsi XMMHHM KaK Ha YpOBHE OCHOBHOTO OOIIEro
00pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 OOILIETr0 00pa3zoBaHus, IPH ONPEACICHUU
COJIEPIKATEIIbHOM XapaKTEPUCTUKU LENed HM3Y4EHUS MNpPEIMETa HAIpPABJICHUEM
NEPBOCTENEHHOW 3HAUMMOCTH TPAJULMOHHO MPU3HAETCA (GOPMUPOBAHUE OCHOB
XUMHYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUYECKOM
NEATEIbHOCTH YEJIOBEKa M KaK OJJHOIO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOANYECKON TOYKHM 3PEHUS TaKOM MOAXOJ K OIPEICNICHHUIO LENIeH U3Y4EHUs
IIpeAMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.



CornacHO NMaHHOW TOYKE 3pEHMs TJIaBHBIMHU IEJISIMU HU3YYEHHs TMpEIMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 k1. SIBIISIOTCS:

e (QopmupoBaHME CHCTEMBI XUMHUYECKHX 3HAaHHHA KaK BaKHEHIICH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPa, B OCHOBE KOTOPOH
JIeKaT KIIFOYEBbIEe MOHSITHS, (QyHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHH,
OCBOEHME $3bIKa HAYKH, YCBOCHHE M MOHMMAaHHWE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHUE C HCTOpHEN
UX Pa3BUTHS U CTAHOBJICHUS;

e (opMUpOBaHKE U PA3BUTHE MPEICTABICHUI O HAYYHBIX METO1aX MO3HAHU S
BEIIECTB M XUMUYECKHX pEaKIUi, HEOOXOAUMBIX I MPUOOpPETEeHUs
YMEHUI OPHUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHHM,
MMEIOLIMX MECTO B IPUPOJIE, B MPAKTUYECKOU U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB AESITENLHOCTH, CBI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COOJIOJICHUEM TMpaBUII
0e301acHOro 0OpalIeHus C BEHIECTBAMH.

Hapsiny ¢ atuMm, conep:karenbHas XapakTepUCTUKA LeJiel U 3a7a4 U3y4eHUs
MpeaMeTa B IpOrpaMMe 0 XMMUHU YyTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMU B CUCTEME CpeAHEro oduiero oopaszosanusa. CeroaHs B
OpEernoJlaBaHud  XMMHUKM B OOJIbILIEH  CTENEHUW OTHAETCA  MPEANOYTEHHUE
OPaKTUUYECKOM KOMIIOHEHTE COJepKaHusi OOy4YeHHs, OpPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHUKA 0011€00pa3oBaTeNbHOM OpraHU3aIiy, BIaJCIOIIero He
Ha0OpOM 3HaHWH, a (YHKIMOHAIHLHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO TOJIy4Y€HHUs 3HAaHUU W MPUMEHEHUS UX B pEalbHOU XKU3HU
IUISL PELICHUS TPAKTUYECKUX 3a/1a4.

B cBA3u ¢ 3TUM npu H3y4YEHUM MOpeameTa «XUMUs» JOMUHHUPYIOLIEE
3HAUEHHE MPUOOPETAIOT TAKUE LIETH U 3a/1a4H, KaK:

amanTaiys 0OyJaronmxcsl K yCJIOBUSAM JTUHAMUYHO Pa3BUBAIOIIETOCS MHUDPA,
dbopMupoBaHUE  MHTEIUICKTYalbHO  pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUECTBY, CAMOCTOATEIHHOMY IPUHATHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMH U UX
NPUMEHEHUEM;

dbopMupoBaHue y OOy4alOmUXCs KIIOYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMIIETEHIINI), MMEIONIMX YHHBEPCAIbHOE 3HAYEHUE Ui Pa3IMYHbIX BUIOB
JEeSTEIbHOCTU: PEIIeHUs] MpooJieM, MOUCKa, aHaM3a U 00paboTKU UHPOPMALIHH,
HEOOXOAUMBIX JJii MPUOOPETeHUsl OMbITa ACSITENILHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TIO3HAaHMM XUMHUH, a TaKkKe [JI OIEHKH C MO3UIMMA
AKOJIOTUYECKOM O€30MacHOCTH XapakTepa BIMSHHUSA BELIECTB M XUMHUYECKUX
MIPOLECCOB Ha OPTAHMU3M YEJIOBEKA U PUPOIHYIO CPENLY;



pa3BUTHE IMO3HABATENLHBIX WHTEPECOB, MHTEIUICKTYyalbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YUJArOIIUXCSI: CTTIOCOOHOCTH CAMOCTOSTEIHFHO IPUOOPETATh HOBBIC
3HAHMSI [0 XUMUHU B COOTBETCTBUU C )KM3HEHHBIMH MTOTPEOHOCTSIMU, HCTIOJIb30BATh
COBpEMEHHbIE MH()OPMAITMOHHBIE TEXHOJIOTHH IS TIOWCKA U aHAIN3a yIeOHOU |
HAYYIHO-TIOTYJIIPHO M HH(DOpMAIHH XUMUYIECKOTO COJICPIKAHNUS;

dbopmMupoBaHue U pa3BUTHE Y OOYJAIOIIMXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBITIIEHUS, HA0JII01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPHIE 0COOEHHO
HEOOXOUMBI, B YaCTHOCTH, MPHU TUIAHUPOBAHUM W TPOBEICHUM XUMHUYECKOTO
AKCIIEPUMEHTA,

BOCHHUTaHHWE Yy OOydalmuxcs YOSKIEHHOCTH B TyMAaHHUCTUYECKOM
HAMpaBJICHHOCTH XUMUH, €€ BXHOW POJIM B PEHICHUU TIOO0ATBHBIX MpoOIiieM
paMOHAILHOTO MPUPOI0N0Ib30BaHUs, OTOJHEHNS SHEPTETUYECKUX PECYPCOB U
COXpAHEHUs] MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEpPEXHOTO
OTHOIIEHUSI K TPHUPOJE M CBOEMY 3I0POBBIO, a TAaKKe MPHUOOPETEHHs OTbITa
UCIIOJIb30BaHMs TIOJIYYCHHBIX 3HAHWWA I TPUHSATHS TPAMOTHBIX pEIICHWH B
CUTYaITUX, CBI3aHHBIX C XUMHYECCKUMU SBIICHUSMH.

B yuebHOM mmaHe cpemHero oOmiero oOpa3oBaHHMS MpeAMET «XUMUS»
6a30BOT0 YpPOBHSI BXOJAUT B COCTaB MpeAMETHOM 00acTu « EcTecTBeHHO-Hay4YHBIE
MPEIMETHD».

OO611ee YuC0 YacoB, OTBEEHHBIX I U3YUCHHS XUMHUH, HA 6a30BOM YPOBHE
cpenHero obmero obpa3oBanus, cocTaBisger 68 gacos: B 10 kmacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 yaca (1 yac B Henento).



COAEPXAHUE OB YYEHUA
10 KJIACC

OPI'"AHUYECKASA XUMMUA

TeopeTnyeckne 0CHOBBI OPraHN4eCKO XUMHH

IIpeamer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4Y€HUU HOBBIX BEIIECTB M MaTepualioB. Teopus CTPOECHHS OPraHUYECKHUX
coequnennii A. M. bytneposa, e€ ocHOBHBIE TI0JI0KeHHSI. CTPYKTYpHBIE (HOPMYIIBI
OpPTaHWYECKUX BellecTB. lomonorus, wu3oMepus. XHUMHUYECKas CBA3b B
OPTAHWYECKUX COEAMHEHNUAX — OJJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o kiaccudukanuym opranniyeckux Beuiects. Homenknarypa
OPTAaHWYECKUX COEOUHEHUN (CUCTeMaThyecKas) W TPUBHAIbHBIE HA3BaHUSA
BAKHEUIIMX MPEACTABUTENEH KJIACCOB OPTaHNMYECKUX BEIECTB.

DKCHEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M MX IPEBPALLEHUI:
O3HAKOMJIEHHME C O0Opa3llaMH OpraHWYeCKHUX BEUIECTB U MaTepualaMyd Ha HUX
OCHOBE, MOJICIUPOBAHME MOJIEKYJ OPTAHWYECKHX BEILIECTB, HAONIOICHUE U
OIMCAHHE IEMOHCTPAMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BELIEC TB
IIpU HarpeBaHuu (TUIaBJIeHUE, 00YTJIMBAHNUE U TOPEHHUE).

Yriesoaopoasl

AJKaHbl: COCTaB M CTPOEHUE, TNOMOJIOTMYECKUM psx. MeraH W 3TaH —
MpOCTEHIIME TPEACTABUTENN alKaHOB: (U3MUECKUE U XHMHYECKHE CBOWCTBA
(peakuuu 3aMmelleHus] U TOPEHHUs), HAXOXKIEHUE B MPUPOJE, MOJyYEeHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUAN Psifl. DTUIECH U MPOMNUIECH —
OPOCTEHUIINE TPEICTABUTENN AJKEHOB: (PU3NYECKHME M XUMUYECKHE CBOMCTBA
(peakumy TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUIpaTallMM, OKHUCJIECHUS U
NOJIMMEPU3ALINN), TOJyYEHUE U IPUMEHEHUE.

Ankaauensl: OyranueH-1,3 u metmnOyranuen-1,3: cTpoeHue, BakHeiIme
XUMHUYECKUE CBOMCTBA (peakuus nosmMmepusanun). IlosryueHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTAaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTMUECKUH psiji. ALIETUIICH
— TMPOCTEHIIMI MpeACTaBUTENb AJKWHOB: COCTaB, CTpOEHHUE, (U3NYECKHUE U
XUMUYECKUe CBOMCTBA (peakuy TUApUPOBaHUs, TaJIOTeHUPOBAaHUS, THIpaTalliy,
TrOPEHUs ), NOJTy4EHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3UUECKUEe U XMMHUYECKHUE CBOWCTBA
(peakuuu raJloTeHUPOBAHUSA M HUTPOBAHMS ), MOJyYEHUE U MIpUMEHEeHue. Tonyon:
cocmae, cmpoenue, (usuveckue U  XUMUHECKUe CB0UCmEa  (pearyuu
2aI02eHUPOBAHUS U HUMPOBAHUS), NONyYeHue U npumenenue. TOKCUYHOCTD



apeHoB. ['eHeTnueckass CBS3b MEXAY YIVIEBOAOPOJAMH, NPUHAISKALMMHU K
Pa3JIMYHBIM KJ1accaM.

[IpupoaHble WCTOYHUKHU YriaeBOAOPOAOB. [IpupomHbld ra3 U MOMyTHBIE
HedTsaHbie Ta3bl. Hedth u €€ mpoucxoxaenue. CrocoObl nepepadoTku HedTu:
MEPETOHKA, KPEKUHT (TePMUYECKHM, KaTaTUTUYecKuil), muposu3. [IpomykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHbIi
yroJib U IPOAYKTHI €r0 TIepepaboTKH.

DKCHEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M MX IPEBPALLEHUI:
O3HAKOMJIEHME C O0Opa3llaMH IUIACTMAcC, KayyyKOB M PE3UHbI, KOJUIEKLUU
«Hedptb» u  «¥Yroip», MOJEIUPOBAHHWE MOJIEKYJ  YIJEBOAOPOAOB U
raJIor€HONPOU3BOIHBIX, IPOBEACHUE NPAKTUUECKON pabOThl: MOTyYEHHE STHIICHA
Y U3YYEHUE €r0 CBOUCTB.

Pacuérnblie 3anaun.

Bbruucnenus no ypaBHEHMIO XMMHUYECKOM peakuumu (Macchl, 00BEMA,
KOJIMYECTBA MCXOIHOTO BEIIECTBA WIH MTPOJAYKTA PEAKIMM 110 U3BECTHBIM MACCE,
00BbEMY, KOJTMYECTBY OJTHOT'O U3 UCXO/IHBIX BEIIECTB WM MPOIYKTOB PEAKIIUH).

Kucaopoaconepxaume opranuyeckue cOeIHHE HUS

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON W 3TAHOJ: CTPOCHHE,
¢u3nyeckne M XUMUYECKHE CBOWCTBA (pEakUuu C aKTUBHBIMH METaJIaMHU,
raJIorT€HOBOJIOPOJIaMH, TOPEHME), NpPUMEHEHHE. BoaopoaHbIE CBA3U MEXKIY

MOJIEKYJIaMU CIIUPTOB. JleficTBHME METaHOJIa M 3TAHOJIa HA OPraHU3M Y€eJI0BEKa.

MHOroatomMHble  COMPTHL. OTWIEHTJIMKOIb W TJMUEPHUH: CTPOCHUE,
¢usnyeckne © XUMHUYECKHE CBOMCTBA (B3aUMOJEWUCTBHE CO IMIECTOYHBIMU
METaJUlaMH{, Ka4yeCTBEHHAs pEaklys Ha MHOTIOarOMHbIE CIHMPTHI). JlelicTBUE Ha
OpraHu3Mm uesioBeka. [[puMeHeHue rimieprHa U 3TUJICHT JTIUKOJIS.

@deHOJ: CTPOEHUE MOJEKYNbl, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts (henomna. [lpumenenue gpeHona.

Anpaeruibl U Kemouvl. DopMalbleTHll, AaleTAIbACTHA: CTPOEHUE,
¢u3znueckue U XMMHUYECKUE CBOMCTBA (pEaklMU OKUCIIEHUS M BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIMH), TOTy4CHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/ieibHbIE KApOOHOBBIE KHUCJIOTHI. MypaBbUHas W
YKCyCHasl KUCJIOThI: CTpOEHUE, PU3NUECKUE U XUMHUYECKHE CBOWCTBA (CBOWCTBA,
o01mMe 11 Kjlacca KUCIOT, peakus 3TepuuKalnm), moaydeHue U puMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJOTHI KaK MPEACTABUTENN BBICHIUX KapOOHOBBIX
KUCJIOT. MblJIa KaK COJIM BBICIIMX KapOOHOBBIX KMCJIOT, UX MOIOIIEE ACHCTBUE.

Cnoxnble 3Qupbl Kak NPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['muposnu3
cH0KHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTtaB, Kkiaccudukamms ~— yrieBoaoB  (MOHO-, M- W
nmoJmcaxapubl). [ roko3a — MpocTermii MOHOCaXapHu/l: 0COOCHHOCTH CTPOESHUS
MOJIEKYJbI, (U3NYECKHE U XUMHUYECKHE CBOWCTBA (B3aUMOJIEHCTBHE C
ruapokcunoM menu(ll), okucnenne aMmMuadHbIiM pacTBOopoM okcuzaa cepeopa(l),
BOCCTAHOBJICHHE, OpPO’KEHHE TJIIOKO3bI), HAXOXKACHUE B MPHPOJE, MPUMEHEHHE,
o6uostoruueckas posib. otocunres. pykTo3a Kak U30Mep IIFOKO3HI.

Kpaxman u nemmnono3a kak mpupoHbie nmoaumepbl. CTpoeHHe Kpaxmania u
HeUTr0I03bl.  Du3nyeckue M XUMHUYECKHE CBOMCTBA KpaxMmana (THAPOJIU3,
KaueCTBEHHAs PEAKITUS C HOJIOM).

DKCHepUMEHTAILHBIC METOJbl H3YYEHUS BEIIECTB M WX IPEBpAICHUI:
MPOBEICHNE, HAOJIOCHUE W OINMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAaUECTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCJICHHE STaHOJIa
okcugoM wmeau(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJICHCTBHUE TIIMIIEPHUHA C
rugapokcugom meau(Il)), anpaerugos (OkUCIeHHEe aMMUAYHBIM PACTBOPOM OKCH /1A
cepeopa(l) u runpoxcunom menau(ll), B3auMonelicTBUE Kpaxmaiaa C HOJOM),
MIPOBEJICHUE MPAKTUYECKOUN pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

BblunciieHuss Mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEILECTBA WM MPOJYKTA PEAKIUH 10 U3BECTHBIM MAacCe,
00BEMY, KOJTMUECTBY OJTHOT'O M3 UCXO/THBIX BEIIECTB WJIH MPOTYKTOB PEAKIIHH).

A30TcoepKaIme OpraHuIecKue COSTNHEHHUS.

AMUHOKHUCIIOTHI KaKk aMoTepHbIe opraHndeckue coequneHus. Guznueckue
U XMMHUYECKHE CBOMCTBA aMHHOKHUCJIOT (Ha MpUMeEpe TIuIHHA). bruomornueckoe
3HauYE€HHE aMUHOKUCIIOT. [lenTumsi.

benkn kak mpupogHBIE BBICOKOMOJICKYISIpHBIE coeauHeHus. [lepBudaHas,
BTOPUYHAA W TPETUYHAS CTPYKTypa OENKOB. XMUMHUYECKHE CBOWCTBA OECIKOB:
TUAPOJIN3, ICHATypallns, KAYECTBEHHBIC PEAKITUU Ha OCJIKH.

DKCTHepUMEHTAILHBIC METOJbl HW3YYCHHS BEIIECTB M WX IPEBpAIICHUI:
HaOJIIO/ICHUE U OMHUCAHUE IEMOHCTPAIMOHHBIX OTIBITOB: JICHATypalus OCJIKOB MpH
HarpeBaHuU, [IBETHBIC PEAKITUU OEIKOB.

BbicokoMoieKyIsipHbIe COe/IMHEHUS

OCHOBHBIC MOHITHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEPU3ALIUU, CPEIHSIS MOJICKYJISIpHas
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJICKYJAPHBIX COCIUHEHUN —
MOJMMEPU3ALINS M TIOJTUKOHAEHCAIIHS.

DKCHEpUMEHTAILHBIE METOJIbl W3Y4YEHHUS BEHIECTB M WX IMPEBpAILCHUI:
O03HaKOMJIEHUE ¢ 00pa3liaMu NPUPOJHBIX U UICKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcCC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3H.



Peanuzanuyst MexXIpeIMETHBIX CBA3EM TPU U3YYCHUHU OPTaHUYECKOW XUMUU B
10 xmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHHE KaK OOIMMX €CTECTBEHHO-
Hay4YHbIX MOHATUM, TaK U MOHSATUM, SIBJISIOMIMXCA CUCTEMHBIMU JJISl OTIAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmme ecTeCTBEHHO-HAYYHBIE TIOHATHUS : SIBJIICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
3aKOH, TEOpHUs, aHAJM3, CUHTE3, KiIacCU(UKaIHs, TEPUOIUIHOCTh, HAOIIOIECHHE,
U3MEPEHUE, FIKCTIEPUMEHT, MOJEITUPOBAHUE.

duznka: Marepusi, DSHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJIa,
AHEPTeTUYECKUN YpOBEHb, BEILECTBO, TENO, OOBEM, arperarHoe COCTOSHHUE
BEIIECTBA, (PU3UYECKUE BETMUMHBI U €UHUIIBI X U3MEPEHUS.

buonorusa: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboTocuHTE3, OMOJOTUYECKM aKTUBHBIE BemecTBa (OENKH, YTIEBOIbI, >KUPHI,
(bepMeHTHI).

['eorpadus: Munepasnbl, TOpHBIE MOPOJIbI, MOJIE3HBIE HCKOTTAEMbI€, TOTLIUBO,
pPECYpPCHI.

TexHosorusi: MUILEBbIE MPOJIYKThI, OCHOBBI PAIMOHAILHOTO MUTaHMUS,
MOIOIIME CPEACTBA, JEKAPCTBEHHbIE U KOCMETUYECKHUE TIpenaparbl, MaTepuaibl U3
UCKYCCTBEHHBIX 1 CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA YN HEOPTAHUYECKASA XUMUS

TeopeTnyeckue 0CHOBbI XUMUU

XuMHuUyecKuid 3yeMeHT. AtoMm. Snpo aroma, HU30TONBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUE YPOBHH, OAYPOBHU. ATOMHBIE OpOuTany, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpeAesieHUs] 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIEMEHTOB NEPBBIX YETHIPEX NEPHUOI0B. DIEKTPOHHAS KOHPUTypalys aTOMOB.

[lepnonnueckuii 3akoH U [lepuonnueckas cUCTEMa XUMUYECKHUX DJIEMEHTOB
. . Menpneneea. CBs3b NEpUOAUYECKOT0 3aKOHA U [leproanueckoil cUCTEMBI
xumudeckux anemMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOWMCTB XUMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX MMH TPOCTBIX M CJIOKHBIX BEIIECTB MO TPYyMNIaM U TEPHOJIAM.
3HaueHUE MEPUONYECKOT0 3aKOHA B PA3BUTUHU HAYKHU.

CtpoeHue BellecTBa. XUMHUUYECKass CBs3b. BHIBI XUMHUYECKOU CBS3U
(KOBaJICHTHAs HENOJISIpHAs M MOJSIpHAs, MOHHAsA, METaUIMYecKas). MexaHu3Mbl
0o0pa3oBaHUsA KOBAIEHTHOM XMMHUYECKOW CBs3M (OOMEHHBII U JOHOPHO-
akuenTopHeii). BogoponHas cBsi3b. BaleHTHOCTh. DJIEKTPOOTPULATEIHHOCTS.
Crenenb okucaeHus. MIOHbI: KATHOHBI U AHHOHBI.



BemectBa MOJIEKYJSApPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHMS. 3aKOH
MOCTOSIHCTBA COCTABA BEIIECTBA. T UMbl KPUCTAUTMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT THUIMNA KPUCTALTNYECKOU PEIIETKH.

[TonsiTue 0 guUcnepcHBIX cUcTeMax. VICTUHHBIE W KOJUIOUJIHBIE PacTBOPHI.
MaccoBas 707151 BELIECTBa B pacTBOPE.

Knaccuduxarms HEOPTaHUYECKUX COEIMHEHU. Howmenknarypa
HEOPraHUYECKUX BENIECTB. |'€HeTHUeCKas CBSI3b HEOPTaHUYECKUX BEIIECTB,
MPUHAJICKANMX K PA3JIMYHBIM KJIACCaM.

Xumuueckass — peakmus. Kiaccupukamuss XMUMHUYECKUX — peakluid B
HEOPTraHMYECKOW M OPraHMYE€CKON XMMUHU. 3aKOH COXPAHEHHS MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUN IPU XUMUYECKUX PEAKIUAX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTb OT pa3MuHbIX (akTopoB. OOpaTumbie
peakiuuu. XuMH4YEeCKOe€ paBHOBecue. DakTOpbl, BIHSIONIME HAa COCTOSHUE
xumMuaeckoro pasHosecus. [Ipunuun Jle [larenbe.

DunekTposuTruieckas nuccormanus. CuibHbie U ciadbie 25eKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsA, HEUTpaIbHAas, IIEJTOYHAs.

OKHUCIUTENLHO-BOCCTAHOBUTENbHBIE PEAKIIUH.

DKCHepUMEHTAIbHBIE METOJIbl W3Y4YEHHs BEHIECTB M WX IMPEBpALLCHUI:
neMoHcTpanus tadbmmi «Ilepuoguyeckas cuctema XUMU4YECKUX 35emMeHToB /. .
MeHeneeBa», U3ydeHHE MOJEIeH KPHUCTAUIMYECKUX PEIETOK, HAOIIOACHHUE U
OTIMCaHMUE JEMOHCTPAIIMOHHBIX 1 JJA0OPATOPHBIX OTBITOB (Pa3JIOKEHHUE IEPOKCHU 1
BOJOPO/Ia B IPUCYTCTBUHU KaTAIM3aTOPa, ONIPEAEICHUE CPEABI pACTBOPOB BELIECTB
C TIOMOIIPI0 YHUBEPCAJIHHOTO WHAWKATOpPA, PEAKIUU HMOHHOTO OOMEHa),
MpOBEAEHUE MPAKTHUECKOH paboThl « BimsiHue pa3nuyHbIX (hakTOPOB HA CKOPOCTH
XUMHUYECKOU pEAKITUI .

Pacuérnbie 3agaun.

Pacuérel 1o ypaBHEHMSAM XMMMYECKHUX pPEaKIUud, B TOM YHUCIE
TEPMOXUMHUYECKUE Pacy€Thl, pacu€Tbl C UCMHOJb30BAHUEM MOHATHUS «MaccoBas
JI0JIs1 BEIIECTBAY.

Heopranuyeckasi xumus

Hemerammel.  Ilomoxxenne HemeraiuioB B llepuonmyeckon  cucreme
xumudeckux snemeHToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpUMepe
KHCJI0pOoJia, cepbl, pocdopau yriepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TajJOT€HOB, CEPhI, a30Ta,
dbocdopa, yriepoga U KpEeMHHMs) U HUX  COCIAMHEHHM  (OKCHIIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSIUHEHU ).

[IpyMeHeHre BaKHENIIMX HEMETAJUIOB U UX COCIUHEHUM.



Merambl. [lonoxenne meramwioB B Ilepuoanueckoit cucteMe XUMHYECKHUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UEK
atoMoB MeTayuioB. O0mue pu3ndeckre cBoricTBa MeTawioB. CIIaBbl METaLIOB.
DJIEKTPOXUMHUY ECKUH PSIJT HAITPSXKEHUI METAIJIOB.

XVMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, Kaauil, KaJIbIUH,
MarHuu, alFOMUHUHN, LIMHK, XPOM, KEJIe30, ME/b) U UX COCITMHEHUM.

O6ume crnocoObl mosydeHus MeTawioB. [IpuMeHneHne MeTaioB B ObITY U
TEXHHUKE.

DKCIEPUMEHTAIbHBIE METOJbl HM3YYCHHUSI BEIIECTB W WX NPEBPAILCHUN:
M3yYE€HHUE KOJUICKIIMU «MeTalibl U CIUIaBbD», 00pa3I0OB HEMETAUIOB, PEIICHHE
AKCTIEpUMEHTAILHBIX 3aJ]1a4, HAOJOJCHUE W OIHUCAHUE JEMOHCTPALMOHHBIX H
71a0b0paTOpPHBIX OMBITOB (B3aMMOJICUCTBUE THIPOKCHIA ATFOMUHUS C paCTBOPAMHU
KHUCJIOT U 1IeJI0Yel, KaueCTBEHHbIC PEaKIIMK Ha KATUOHBI METAJLIOB).

Pacuérnbie 3amaun.

Pacuérpel Macchl BelllecTBa WM 00BbEMA ra30B MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO M3 Y4YACTBYIOIIUX B PEAKIUU BEIICCTB,
pacuéTbl Macchl (00BEMA, KOJIMIECTBA BEIIECTBA) MPOTYKTOB PEAKIIMH, €CIIH OHO
U3 BEUIECTB UMEET ITPUMECH.

XHMHUS ¥ KU3Hb

Pomb xumMum B oOecrnieueHHH 3KOJIOTHUECKOM, SHEPTETHISCKON U MUIICBOM
0€301MacHOCTH, Pa3BUTHU MeAUlIUHBI. [IOHSITHE O HaydHBIX METOAaxX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpenctaBneanss 00 OOmMMX HAYYHBIX MNPHHIMIAX TPOMBIIUICHHOTO
MOJIyYCHHS BAKHEHMIIIMX BEIIECTB.

YenoBek B MHpE BEIIECTB M MATEPUANOB: BAXKHEMIIME CTPOUTEILHBIC
Marepuaibl, KOHCTPYKIIMOHHBIC MaTepuaibl, KpPACKH, CTEKJIO, KepaMmuKa,
Marepuasbl JJisl JIEKTPOHUKH, HAHOMATepHUalbl, OPraHUYECKUE U MUHEPAIbHbBIC
ynoOpeHus.

XuMHsT U 3J0POBbE UEIOBEKA: IMpaBUa HUCIOJIb30BaHUS JIEKAPCTBEHHBIX
rpenapaToB, IpaBuiia 6€30MacHOTO UCTIOJIL30BAHMS MPEMAPaTOB OBITOBOM XUMUH
B IOBCEJIHEBHOM KU3HU.

MexnpeaMeTHble CBS3H.

Peamuzanuss  MeXNOpeIMETHBIX CBA3€M TNPU  HM3Y4YeHUU OOmed u
HEOpPraHNYEeCKOM XuMuu B 11 kmacce ocylecTBIsieTCsl 4epe3 UCHO0Ib30BAHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TMOHSTHH, TaK W TMOHITHH, SBJISIOMIUXCS
CHCTEMHBIMU JJI51 OTAEJIbHBIX TPEAMETOB ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO01me ecTeCTBEeHHO-HAYYHBIE MOHATHS: Hay4YHbIM (PaKT, TMIOTE3a, 3aKOH,
TEOpHsi, aHaIW3, CHUHTE3, KiIacCu(UKalusi, TMEePUOJUIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOAEIUPOBAHNE, U3MEPEHUE, SIBJICHUE.



duznka: MaTepusi, SHEPTHUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
W30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoOe COCTOSIHHE BENIECTBA, (U3UIECKUEC BEIMIMHBI M €IUHUIIBI UX
W3MEpPEHUS, CKOPOCTb.

buomorus: xknerka, opraHm3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MuHepasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOTTAEMbI€, TOTIIMBRO,
pECYypCHI.

TexHONOTHs: XMMUYECKAs MPOMBIIUIEHHOCTh, METAJUTYPT s, POU3BOJICTBO
CTPOUTENIbHBIX MaTEpPUalIOB, CEIbCKOXO3SAMCTBEHHOE IMPOU3BOJICTBO, MUIICBAs
MPOMBIIIUIEHHOCTh,  (hapMalleBTUYECKasi IMPOMBIIIICHHOCTh, MPOU3BOJICTBO
KOCMETHUYECKUX MpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaT€pHAJIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMNN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA30OBAHMA

JIMUHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K peE3ylbTaTaM OCBOCHUS
00yJaIMMHCS MPOTPaMM CpeIHero oOimero o0pa3oBaHus (JTMYHOCTHBIM,
METaNpeAMETHbIM W TpenMeTHbiM). HaydHo-meronuyeckoil OCHOBOM iis
pa3paboOTKH MIIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOTrPaMM CPEIHEro 0OIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/1€SITEbHOCTHBIN ITOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEILHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS INpeaMeTra « XMMHUS» Ha YPOBHE CPEIHErO
00111ero 00pa3oBaHus BbIAEIEHBI CIEAYIOLINE COCTABISIONINE:

OCO3HaHHUE OOYYAIOIIMMUCS POCCUUCKON Tpa)kKTaHCKOW HAECHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTENBHOCTH M CaMOOIIPEAEIICHUIO;

HaJIMYMEe MOTUBAIIMU K 00yUEHHUIO;

LIEJICHANPABIIEHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUM JMUYHOCTH HA OCHOBE
KJTFOUEBBIX [IGHHOCTEH M UCTOPUUECKUX TPATUIIHIA 0a30BOM HAYKH XUMUMY;

TOTOBHOCTh U CIIOCOOHOCTH OOYYalOLMXCS PYKOBOJICTBOBAaThCA B CBOEH
JESTEIIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMH, NPUCYIIMMH LIETOCTHOM
CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMYKEe MPaBOCO3HAHUS SKOJOTUYECKOM KYIbTYPhl 1 CHOCOOHOCTU CTaBUTh
L€ U CTPOUTH )KU3HEHHBIE [IJIAHBI.

JIMYHOCTHBIE PE3YNbTAThl OCBOEHUS MNpeAaMeTa «XUMUS» JOCTUTAOTCS B
EIVHCTBE Y4YeOHON W BOCHUTATEIHLHON JEATEIHbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYIIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTIM U
U UJeaIaMd POCCUHCKOTO TPaXTAaHCKOTO OOINECTBA, MPHUHATHIMH B OOINECTBE
HOpMaMM W  TpaBWIAMH  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  MpoIEccaM
CaMOINO3HAHUS, CaMOpPAa3BUTHS M HPABCTBEHHOTO CTAHOBJIECHHS JMYHOCTHU
00yYarOIIUXCA.

JIMYHOCTHBIE pE3yJbTaTbl OCBOECHUA Ipeamera «XUMUS» OTPaKaroT
c(hopMHpPOBAHHOCTH OMbITA IMO3HABATEILHOW M MPAKTHUECKON AESATENLHOCTU
00yyYarouWmxcs Mo peajin3aluuu MPUHATHIX B 00IIECTBE LEHHOCTEH, B TOM YKCJIE B
YacTu:

1) rpa:xIaHCKOTO BOCIUTAHMSL:

0CO3HaHMsI 00Y4arOIIMMHUCS CBOUX KOHCTUTYLMOHHBIX PAB U 00A3aHHOCTEM,
YB&KEHUS K 3aKOHY U IPABOTIOPSAIKY;

OPEICTABICHUSI O COLMAIbHBIX HOpPMax M IMPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJUICKTUBE;



FOTOBHOCTU K COBMECTHOW TBOPUYECKOM JEATENbHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUU Y4EOHBIX U MMO3HABATENLHBIX 3a/1a4, BHITOJHEHUU
XUMHYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY H
apTyMEHTHI IPYTHX [IPY aHAINU3€E Pa3IMYHbIX BUIOB YUEOHOU AESITELHOCTH;

2) IaTPHMOTHYECKOIr0 BOCIIMTAHUS:

LEHHOCTHOTO OTHOILIEHHSI K HCTOPUYECKOMY W HAYYHOMY HACJIEIHIO
OTCYECTBEHHOMN XIMUM;

YB@OKEHUSI K MPOILIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MIPUMEHEHHSI XUMUHU, OCO3HAHUSA TOTO, UYTO JOCTHUKEHHSI HAYKU €CTh pPE3yJbTaT
JUITENbHBIX ~ HAOMIOJAEHUM, KPOMOTIMBBIX JKCIEPUMEHTAIBHBIX TMOHUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpECa W T03HABATEIIbHBIX MOTHMBOB B IOJIyUEHHU U MOCJEAYIOLIEM
aHamM3€e MHPOpMAILMK O MEPEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEIACHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
U IPUHAMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

FOTOBHOCTHU OLICHHMBATh CBOE IOBEJIEHUE M MOCTYIKUM CBOMX TOBAPHULIEH C
MO3UIIMM HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHME NOCJEACTBUM 3THX
ITOCTYTIKOB;

4) popMHUPOBAHUSA KYJBTYPbI 310POBbSI:

MMOHUMAaHMsI IIEHHOCTEH 3JI0pOoBOr0 W Oe3omacHOro oOpa3a JKW3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

cobmoaeHusi mpaBuwil 0€30MacHOTO OOpallleHHus C BEIIECTBaMU B OBITY,
IIOBCETHEBHOW KU3HU U B TPYZAOBOU AEATEIbHOCTH;

MOHUMAHUS LIEHHOCTU TMpPaBUJI UHAUBUAYAIHHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEECHUS B CUTYaAIUSX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHMSI MOCJEICTBUI U HENPUITHS BPEAHBIX MPUBbIYEK (YHOTpPEOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KypEHU );

5) Tpya10BOTO BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  Yy4€OHO-UCCIIEI0BATEIbCKOM
NEATEIIbHOCTH, OOLIECTBEHHO IMOJIE3HOM, TBOPUYECKOW UM JAPYrUX BHJIAX
NEeSTEIIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE YYacTUE B PELICHUM MPAKTUYECKUX 3a7ad
COLMAIBHOM HalIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPaKTUIECKOMY H3YyUEHHUIO TPOeCCHii pa3IMIHOTO poaa, B TOM
YHCJIe HA 0CHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 1O XUMUU;

YBaXEHUS K TPYAY, JTIOASM TPYAa U pe3yJbTaTaM TPYJA0BOM 1S TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUAYATbHOW TPAeKTOPUHU
oOpazoBanus, Oyaymied mpodeccun W peaau3anri COOCTBEHHBIX KU3HEHHBIX
IUTAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpedHOCTEN 00IIIECTRA;

6) 3K0JI0rM4YeCcKOT0 BOCTIUTAHMA:

AKOJIOTUYECKH 11€71€CO00Pa3HOTr0 OTHOIIECHUS K MPHUPOJE, KaK UCTOYHUKY
CYIIECTBOBAHUS )KU3HU Ha 3EMJIC;

MOHUMAaHMS TJIOOATBLHOTO XapakTepa SKOJIOTUYECKUX MpOoOJeM, BIMUSHUS
AKOHOMMYECKUX MPOIIECCOB HA COCTOSIHUE TPUPOAHOMN U COLIMAITbHOM CPEIbI;

OCO3HaHUA HEOOXOJUMOCTH WCIIOJb30BAHUS JOCTWKEHUNW XUMUU JJIS
peEllIEHNs BOMPOCOB PALMOHAIBHOTO IPUPOIONOJIb30BaAHUS;

AKTUBHOTO HENPUATUS JCUCTBUW, MNPHUHOCSIIMX BpEd OKPYKarOLIEH
IPUPOJHON Cpelie, YMEHUsI MPOTHO3UPOBATh HEOJArONMPUSTHBIE HKOJOTUUECKUE
MOCJIEICTBUSI IPEATPUHUMAEMBIX IEUCTBUHN U TPEAOTBPAIIATD UX;

HAIAYUS PA3BUTOTO HKOJOTUYECKOTI0O MBIIIUIEHUS, SKOJIOTUYECKO M KYJIbTYPBI,
OTIBITA NEATEIbHOCTH HKOJIOTUYECKOU HaNpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCSI UMW B MO3HABATEIbHOW, KOMMYHUKATUBHON U COLHUAIILHOMN
NPaKTUKE, CTOCOOHOCTH ¥ YMEHHMS AaKTUBHO MPOTHUBOCTOSATH HJIEOJOTUN
xemMohoounu;

7) 1EHHOCTH HAYYHOT O IO3HAHMS

c(hopMHpPOBAaHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHA U OOIIECTBEHHOM MPAKTUKY;

MOHUMaHMs CHENU(PUKA XAMHHM KaK HayKd, OCO3HaHWA €€ poJid B
GbopMHUpPOBAaHUHU PAITMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiieHus 00 OKpYKaroIeM MUpEe Kak O €IMHCTBE MIPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPHUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MPOOJeM COXpaHEHUs
MPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUU JJIsI COBPEMEHHOU
UUBWIM3AIMU: B €€ TYMaHUCTHUYECKON HAMpPaBICHHOCTA W BaXHOW pPOJIM B
CO3JIaHUX HOBOM 0a3bI MaTEPUAILHOU KYJIbTYPBI, PEHICHUH TJIO0ATbHBIX PO 0JIeM
YCTOWYMBOTO PA3BUTHUS YEIOBEUECTBA — ChIPHEBOM, SJHEPIrEeTUUYECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30TaCHOCTH, B PA3BUTUM MEIMIIMHBI, 0OECTICYECHUHN YCIIOBUMA
YCHENIHOTO TpyJla U SKOJOTMYECKH KOMGPOPTHOM IKU3HU KAKIOr0 4YJieHa
001IecTBa;

€CTECTBEHHO-HAy4YHOW TIpPAMOTHOCTH: IOHUMAaHMS CYIIHOCTH METOJIOB
MO3HAHMUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CTIOCOOHOCTH HCTIOJIL30BaTh



MOJTy4yaeMble 3HAHUA I aHaIu3a U OOBSICHEHUS SBJICHUN OKPY>KAIOIIEro MUpa U
POUCXOASIIMX B HEM U3MEHEHUH, YMEHUS J1eaTh 000CHOBAHHBIE 3aK/TI0UEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB M MMEIOLUMXCS JaHHBIX C LENbI0 IOJy4eHHUs
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUA IS
perieHus: Mpo0JeM B pealibHbIX KU3HEHHBIX CUTYaIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOM 1EATENbHOCTH;

FOTOBHOCTH UM CIOCOOHOCTM K HENpPEepbIBHOMY OOpa3oBaHUIO H
caM0o00Opa3oBaHMIO, K AaKTMBHOMY IIOJIyUCHHIO HOBBIX 3HAaHUM IO XUMUU B
COOTBETCTBUU C ’KUZHEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TPYy/a B pa3IMUHbIX cepax npopeccuoHaIbHON
JeSTEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenmeTHble pe3yabTaThl OCBOSHHUS YU€OHOTO MpeaMera « XuMus» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHus BKIFOYAIOT:

3HAUUMble  UIT  (GOPMHPOBAHUS  MHPOBO33PEHUS  OOYyYarOImUXCs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) 00IIeHAYIHbIC TIOHITHS, OTPaKaIOIIHe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PUKYy METOJOB TO3HAHUA,
WCIIOJIb3YEMBIX B €CTCCTBECHHBIX HaykKax (MaTepusi, BEIICCTBO, DHEPTHUs, SBIICHUE,
npoIiecc, CUCTeMa, HAyIHBIH (PaKT, MPUHITUIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, KCCJIeI0BaHNe, HAaOJIOIEHUE, U3MEPEHNE, SKCTICPUMEHT U JIPYTHE);

YHHUBEpCallbHbIE y4ucOHbBIC JCHCTBUS (IT03HABAaTEIbHBIC, KOMMYHHUKATHBHEIE,
PEryJISITUBHBIE), obecnieunBaroe dbopmupoBaHue (GYHKIIMOHATTLHO T
I'PaAMOTHOCTH 1 COIMAITLHON KOMITETCHIIUN 00 yJaroIIXCs;

CIIOCOOHOCTH 00yYaroImxCs UCIIO0JIb30BaTh OCBOCHHBIE
MEXTUCIUTUIMHAPHBIC, MEPOBO33PEHUYCCKHAC 3HAHUS U YHUBEPCAIbHBIC yUeOHBIC
JIEHCTBYS B TIO3HABATEIILHOW U COIMAbHOM ITPaKTHKE.

MeranpenMeTHble pe3yJabTaThl OTPAKAIOT OBJAJICHUE YHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABATEIILHBIMH, KOMMYHUKATUBHBIMH U  PETYISTHBHBIMH
JEUCTBUAMU.

OBiajeHue  YHUBEPCAJBHBIMH  Y4eOHBIMM  TO3HABATEJbHBIMHU
AeUCTBUAMU:

1) 0a30BbIe JIOrHYeCKHeE IeiCTBUSA:

caMOCTOATENbHO  (OpMyIuMpoBaTh H  aKTyalu3upoBaTh  MpooOsEeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTNpENeTsITh 1EIM JeATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH HUX
TOCTHKEHHSI, COOTHOCUTD PE3YIbTATHI IEATEIHbHOCTH C MOCTABICHHBIMH LIEJSIMH;

WCIIOJh30BaTh MPH OCBOCHUM 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIICHUS —
BBIJICIIATh XapaKTepHbIC NMPU3HAKKM IMOHATHHA W YCTAaHABJIMBATh WX B3aWMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIHE MOHATHUS /IS 00BICHEHUS OTIACIbHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHHWS W KPUTEPHUH IS KIACCU(PHUKAIMK BEIIECTB H
XUMHYECKHUX PEAKLINN;

YCTaHABJIMBATh NPUYUHHO-CJEICTBEHHBIE CBA3H MEXKIAY HW3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE paCCYXIeHUS (MHAYKTUBHBIC, JEIYKTUBHBIE, IO
aHaJIOTUH), BBISBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B pPacCcMaTpUBaEMBbIX
SABJICHUAX, (POPMYJIMPOBATH BEIBOIbI M 3aKITIOUCHHUS;

IIPUMEHATh B IPOLECCE MO3HAHUS, UCTIOJIb3YEMbIE B XHMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJEINH, IPEOOPa30BHIBATH MO/IE€IbHBIE TPEACTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) D3JIEMEHTa, XHUMHYecKas QopMmyna, ypaBHEHHE XHMHUYECKOM
peakuuMu — NpU pElIeHUH Y4eOHbIX MO3HABAaTENIbHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSATh HA3BAHHBIE MOJEIbHBIC MPE/ICTABIICHUS JJIs1 BHISIBIICHHS XapaKTEPHbBIX
MPU3HAKOB U3YYaEMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a30Bble HCCJIe10BaATEeILCKIUE 1€ CTBUS:

BJIQJIETh OCHOBAaMH METOJ0OB HAYYHOI'0 NO3HAHMUS BEILECTB U XMMHUYECKUX
peaKuuii;

dbopMyIHpOBAaTh M U 33191 UCCIICI0BAHNS, UCTIOIH30BaTh ITOCTABIICHHBIC
U CaMOCTOSITEIbHO C(OPMYITUPOBAHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M OCHOBBI JUII (POPMHUPOBAHUS TUTIOTE3BI 1O MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKIECHUM;

BJIAJICTh HABBIKAMU CAMOCTOSITENIBHOTO IUIAHUPOBAHUS W TPOBEICHHUS
YUYCHUYECKHUX IKCTIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHSI HaOIIOAATh 32 XOJI0M
MPOIECCa, CAaMOCTOSITENbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (POpMYIMpPOBAThH
0000111eHHS ¥ BBIBO 1Bl OTHOCUTENHHO JOCTOBEPHOCTH PE3YIHTATOB HUCCIIEIOBAHUS,
COCTABJISITh 000OCHOBAHHBIN OTYET O TIPOJICITAHHOM paboTe;

npuoOperaTh OMNBIT YYEHHYECKOW UCCIIEAOBATEILCKOM U MPOEKTHOM
JeSITEIbHOCTH, TPOSIBISTH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEILHOMY
IIOUCKY METOJOB PEUICHHUs MPAKTHYECKUX 337a4, NPHUMEHEHHIO pPa3JIMYHbIX
METOJ OB ITIO3HAHU.

3) padoTa c unpopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHMKAX HHPopMalMu (HAy4YHO-
MOMYJIsIpHAsl JIMTEpaTypa XHMHUYECKOTO COJIEpkKaHMsI, CIpaBOYHbIE MOCOOUS,
pecypcbl MHTepHeTa), aHanM3UupoBaTh UHPOPMAIUIO Pa3IUYHBIX BUAOB U (HOpM
pPEACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JNOCTOBEPHOCTH "
HENPOTUBOPEYNUBOCTB;



(opMyupoBaTh 3anpOChl U MPUMEHATh PA3IMUYHbIE METOIbI MPU MOUCKE U
oTtOope wHpOpMaIMU, HEOOXOAWMOW JJIS BBITIOJHEHUS YYEOHBIX 3a7a4
OMPEIEIIEHHOTO THUIIA;

MpUOOpeTaTh OMBIT HMCIOJb30BaHUS HH()POPMANMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMIHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATEIbHO  BBIOMpATh  ONTUMAIBbHYIO (QOpMY  MpEACTaBICHUS
uHbopmaIu (cxeMbl, rpaduku, JUarpaMMmsbl, TAOJIHUIbI, PUCYHKH U IPYTHE);

WCIIONb30BaTh HAYYHBIA S3BIK B KaueCcTBE CpelcTBa Mpu padoTe ¢
XUMHUYECKON HHPOpMalMen: MPUMEHSATh MEXIpeAMETHbIE (pU3nyeckue Hu
MaTeMaTH4YECKHUE) 3HAKU U CUMBOJIBI, POpMyJibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpECTBa
HarJIsi THOCTH.

OBiajeHue yHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSIMM ¢

3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYXAaeMOW TEMBI B X0J1€ AUAJIOTa U/UIH
JUCKYCCUM, BBICKa3blBaTh HJeH, (GOPMYIUPOBaTh CBOU  MPEIJIOKEHUS
OTHOCUTEIHHO BBINIOJIHEHUS IPEIJIOKEHHOM 3a/1a4U;

BBICTYNATh C MPE3EHTAUMEH pPE3yJIbTaTOB IMO3HABATEIbHOM JEATEIbHOCTH,
MOJIy4E€HHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU IPH BHITIOJTHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MTPAKTUUECKON pabOThI 10 UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, pealn3alyi y4eOHOT0 MpoeKTa U (GopMyIupOBaTh BHIBOAbI
O pe3ysbTaTaM MPOBEAEHHBIX HCCIENOBAHUMN MYyTEM COTJIACOBaHMSA MO3HLIUN B
X0J1e 00CyXaeHUS 1 0OMEHAa MHCHUSIMHU.

OgiaieHNe YHUBEPCAJIbLHBIMY PeTryJIATUBHBIMHU A€CTBUSIMM

CaMOCTOSITEJIbHO IUIAHUPOBATH W OCYILIECTBISITH CBOIO TO3HABATEIbHYIO
JeSTEIbHOCTh, Ompenensis e Menu W 3aJadd, KOHTPOJIMPOBAaTh M 1O Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATh TMpEjiaraéMblii airOpUTM JACUCTBUN TMpH
BBITIOJTHEHUM YYEOHBIX UM HCCIENOBaTENbCKUX 3a/1ad, BBIOMpaTh HamboJjee
3¢ (deKTUBHBIN CcMoco0 WX peleHus ¢ y4€TOM MOJy4eHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUX;

OCYILECTBISITH CAMOKOHTPOJIb CBOEH €SI TETHHOCTH HA OCHOBE CaMOaHalIn3a
Y CaMOOLICHKHU.

HNPEAMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHUA Kypca «OpraHudeckass XuUMHS»
OTPaXkaroT:

cOpMUPOBAHHOCTh MPEACTABICHHM O XHUMHYECKOW COCTaBISIOIICH
€CTECTBEHHO-HAyYHOW KapTUHbI MHpA, POJIM XUMUU B TO3HAHUU SIBJICHUUN



npupoabl, B (HOPMUPOBAHMM MBINUIGHUS U KyJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATHHOM TPaMOTHOCTH, HEOOXOJUMOM /1JIs pEIleHUs MPAKTUYECKUX 3a1a4
U 9KOJIOTHYECKU 00OCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBbIO U PUPOIHOM
cpexne;

BJIAZICHAE  CUCTEMOM  XHMHWYECKMX  3HAHHMM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArAONMe TMOHATUS (XMMHUYECKHM JJIEMEHT, aTroM, JJEKTpOHHas
000J109Ka aTOMa, MOJIEKYJa, BAJIGHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, XUMUYECKast
CBSI3b, CTpYKTypHas Gopmyna (pa3BEépHyTas W COKpamiEHHas), MOJIb, MOJISIpHas
Macca, MOJSIPHBIM OOBEM, YriaepoaHbI CcKeleT, (YHKIHMOHAJIbHAS TPYIINa,
paaukail, U30Mepusi, U30MePbl, TOMOJIOTHUECKUN PsiJl, TOMOJIOTH, YTII€BOJOPOIbI,
KHUCJIOPOJA U a30TCOJEpKALME COEAUHEHHS, MOHOMEp, MOJUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS] ); TECOPUH U 3aKOHBI (TEOPUS CTPOECHUS
oprannyeckux BemecTB A. M. BytiepoBa, 3aKk0H COXpaHEHHUsI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3BIK XUMHH;, MUPOBO33PEHUYECKHE 3HAHUSA,
JeKalle B OCHOBE NMOHUMAHUS MPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKUX
ABJICHUH, (PAKTOJIOTUUECKUE CBEIECHUS O CBOWCTBAX, COCTaBE, MOJYYCHUH MU
0€30MacHOM HCIOJIb30BAHUM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY U
NPaKTUYECKOH 1eITETbHOCTH YETIOBEKA,;

C(hopMHUPOBAHHOCTh YMEHUI BBIABIATH XAPAKTEPHbIE MPU3HAKUA MOHSITHIA,
YCTaHABIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIME OHATHUS TPH
ONMCAHUM COCTaBa, CTPOEHUS U NPEBPALCHUI OPTraHUYECKNUX COETMHEHU;

c(hOpMUPOBAHHOCTh YMEHHUU HCIOJIb30BATh XUMHUECKYIO CHUMBOJIUKY JJISt
COCTaBJICHUsSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIIEHHOM)
GopMysl OpraHMYeCKMX BEIIECTB U ypPaBHEHHMH XUMHUECKHX PEaKIUi,
M3TOTaBIMBATh MOJEIU MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIA WUTOCTPALMU HX
XMUMHYECKOTO U MPOCTPAHCTBEHHOT O CTPOCHNUS,

c(hopMHPOBAHHOCTh YMEHUW YCTAHABJIMBATH MPUHAJICKHOCTh M3YUEHHBIX
OpPTaHUYECKHX BEIIECTB MO HUX COCTaBY U CTPOCHUIO K OMNpPEACIEHHOMY
KJIacCcy/Tpymnie COeIMHEHUH (YriIeBOJOPOJbI, KHUCJIOPOJ U a30TCOIEprKallue
COCAUHEHMSI, BBICOKOMOJICKYJSIDHbIE COEIWHEHMsI), JaBaTh UM Ha3BaHUS IIO
cucrematnueckoit HomeHkiarype (IUPAC), a Takxke mpuBOAUTH TPUBHAJIbHBIE
Ha3BaHMsI OTAENbHBIX OPraHMYECKUX BEUIECTB (ITUJICH, NPOMWIEH, aleTHUJICH,
ATWIEHIJIMKOJb, TIMUEPHUH, (eHoJ, GopMalbIeru, aleTalbIeruj, MypaBbUHas
KHCJIOTA, YKCYCHAas KUCJIOTA, OJIEMHOBAsi KMUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIFOK034,
(dpyKTO3a, Kpaxma, HEJUI0I03a, TJIUIUH);

C(hopMHUPOBAHHOCTh YMEHHUSI ONPEAENATh BUABI XUMHUYECKON CBSI3U B
OPTAaHUYECKHUX COECAMHEHUAX (OTMHAPHBIE U KPATHBIE);



c(hopMHUPOBAHHOCTh YMEHHSI TPHUMEHSTHh TOJOXXEHUS TEOPUH CTPOCHUS
opraandeckux BemiecTB A. M. byTiepoBa 111 00bSICHEHNS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHSI MacChI BEIIECTB;

copMUPOBAHHOCT,  yYMEHHM  XapaKTepu3oBaThb COCTaB, CTPOCHUE,
bu3uYecKrue W XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3TMIHBIX
KJIAaCCOB OPTAaHMYECKUX BEIIECTB (METaH, 3TaH, JTWJICH, MPOTIWICH, alleTHJICH,
Oyramuen-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ, STaHOJ, STUJICHTJUKOJIb,
ruiepuH, (EeHoJ, aleTalbIeTH, MypaBbHUHAS U YKCYCHAs KHCJIOTHI, TJIIOKO3a,
Kpaxmal, 11eJUTI0JI03a, aMUHOYKCYCHAs! KUCJIOTA), WILTIOCTPUPOBATH TEHETUYEC KYIO
CBSI3b MEXJY HHMHU YPAaBHEHHUSMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN C
HCTOJIb30BAaHUEM CTPYKTYPHBIX POpMYIT;

c(opMUPOBAHHOCTH YMEHHUSI XapaKTEPU30BaATh UCTOYHUKH YTIIEBOJOPOJHOTO
Cbipbsi (HeQTh, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI WX TEpepabOTKU U
MPaKTUY€CKOE TPUMEHEHUE TTPOYKTOB MEPEpPadbOTKY;

Cc(OpMUPOBAHHOCT, YMEHUM MPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA UCXOJTHOTO BEIIECTBA WM MPOJAYKTa
peakiMy 10 H3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX
BELIECTB WM MPOAYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh, YMEHHUH BJAJIETh CUCTEMOW 3HAHUKW OO0 OCHOBHBIX
METOJ1aXx HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMUU MTPU U3YUEHUH BEIIECTB U
XUMHWYECKUX sIBJICHU (HaOJ01eHre, n3MepeHHe, SKCTIEPUMEHT, MOJIETIMPOBAaHNUE ),
WCIIONIb30BaTh CHUCTEMHBIC XUMHUYECKWE 3HAHUS [JIs1 TPHUHITHS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHUEM;

copMUPOBAHHOCTH YMEHHM COOJTIOIATh MPABUIIA MOJIb30BAHMUS XUMUIEC KO i
MOCyA0H | JIaOOpaTOpPHBIM O0OpYAOBaHHWEM, a TaKXKe IpaBHia OOpAaIICHUS C
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKITUSIMH TI0 BBITTOJHEHHUIO JIAOOPATOPHBIX
XHUMHYECKHUX OIBITOB;

c(hopMUPOBAHHOCTh, YMEHUW IUIAHUPOBATh U BBIMOJHATH XUMUYECKUN
AKCTIEpUMEHT (TIPEBPAIICHHS] OPTaHUY€CKUX BEIIECTB NP HarpEeBaHUU, TIOJTyICHHUE
ATWICHA W W3Y4YEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIIMU OPTaHUYECKUX
BEILIECTB, JeHATypalusi OCJIKOB NMPH HArpeBaHWH, IIBETHBIC PEaKiud OCKOB) B
COOTBETCTBUU C TMpaBWIAMU TEXHUKUA O€30MAaCHOCTU TMpU OOpallieHuu C
BEILIECTBAMH M JIAOOPATOPHBIM O0OpPYAOBaHUEM, NPEACTABISATH PE3YJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (popMe 3alucu YPaBHEHUU COOTBETCTBYIOIIUX
peakiuii 1 GopMyIMPOBAThH BHIBOIBI HA OCHOBE 3TUX PE3YIIbTATOB;

CcOpMUPOBAHHOCTh YMEHUN KPUTHUUECKU AHAIM3UPOBATH XUMUYECKYIO
uHGOPMAINIO, TIOJydaeMyl) €3 pa3HbIX HCTOYHHKOB (CpEACTBa MacCOBOU
uHbopmaryu, MHTEpHET 1 APpYTrux);



copMUPOBAHHOCT,  YMEHHHM  COOJIOJATh  TpaBWiIa  DKOJOTHYECKH
1EIeCO00Pa3HOT0 TMOBENEHUS B OBITY W TPYAOBOHM NEATEIHHOCTH B IETSAX
COXPAaHEHHsI CBOEr0 3J0POBbS U OKPYKAKOLIEH MPUPOIHOU CPENbl, OCO3HABATH
OTACHOCTh BO3JICHCTBUS Ha >KMBBIC OPraHU3MbI OMNPEIEIEHHBIX OPTaHUYECKUX
BEIIIECTB, MOHMMasi cMbIca mokazarens [1JIK, moscHATh Ha mpumepax crocoObl
YMEHBIIICHUS] W MPEAOTBPAILCHUS WX BPEIHOTO BO3JCUCTBHS Ha OPraHU3M
YEJI0BEKA;

JUIsT 0OYyJaronMXcsl ¢ OTPaHUYECHHBIMU BO3MOKHOCTSIMH 3/I0POBBS: YMEHHE
MIPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHHS BEILECTB U
XHMHUYECKHUX SIBJICHUM;

JUISL CIIENBIX U CJA0OBHASIMX OOYYarolMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HadeHuit JI. bpaitig nis 3anucu XuMu4decKux

bopmyiL

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHMS Kypca «OOm@as U HeopraHuyeckas
XUMUSD OTPAXKAKOT:

C(OpMUPOBAHHOCTh MPEACTABICHUN: O XMMHYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpPA, POJM XUMHM B TIO3HAHWUU SBJICHHUM
IpuUpoabl, B (OPMHUPOBAHWM MBIIUICHUS ©  KYJIbTYpbl JIMYHOCTH, €€
(GYHKITMOHANBHOM TPaMOTHOCTH, HEOOXO0UMOM JIJIST pEHICHHS MPAKTUICCKHUX 3a71ad
1 DKOJOTHYECKH 00OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JIOPOBBIO U IPUPOTHOM
cpene;

BJIAJICHUE CHUCTEMOM  XMMHUYECKHUX  3HAHWUMW, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATAOIINE TOHITHS (XMMHUYECKUH 3JEMEHT, aToM, M30TOIl, S-, p-, d-
ANIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIH OO0BEM,
BAJIEHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCJICHUS, XUMUYECKasi CBSI3b
(KOBaJICHTHAsl, HOHHAs, METALTMYECKast, BOJOPOAHAS ), KpUCTAUTAY €CKas peIéTKa,
TUINBl  XUMUYECKHX PEAKIUW, pacTBOpP, AJIEKTPOJIUTHI, HEIICKTPOJMUTHI,
AICKTPOJIUTUYECKAs JTUCCOLMAIUS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON pEeaKIMi, XUMUYECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TEOpUs
BJIEKTPOJIMTUYECKON aucconuannu, nepuoanyeckun 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUsI U MPEBPAIICHUS SHEPTUH
MpU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMUH,
MHUPOBO33PECHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (DAaKTOJOTUUYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30TTaCHOM MCTIO0Ib30BAaHUM BXKHEUIIIMX HEOPTAaHUYEC KX
BELIECTB B OBITY U IPAKTUYECKOM ICSTEIHbHOCTH YEJIOBEKA,;



c(hopMHUPOBAHHOCTh YMEHUI BBIABIATH XapaKTEpPHBbIC MPHU3HAKUA TOHSITHMH,
YCTaHABJIMBATh UX B3aAMMOCBA3b, UCMOJB30BATh COOTBETCTBYIOIIME MMOHATHSA PU
OIMCAHUY HEOPTAaHWYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hopMHUPOBAHHOCTh YMEHUW HMCTOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJIsI
cocTtaBieHus GOpPMYJ BEIIECTB U ypaBHEHUH XUMHYECKHX  PEaKIUH,
cuctematnueckyro HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
HEOPTraHWYECKUX BEIECTB (yrapHbll ra3, YIJEKHCJbIA ra3, aMMHak, raméHas
U3BECTh, HEral€Hasi U3BeCThb, MUTHEBAS COJIA, TUPUT U IPYTHE);

c(hopMHUPOBAHHOCTH YMEHMI OTIPEIENSITh BAJICGHTHOCTh U CTENEHb OKUCICHU S
XUMHUYECKUX 3JIEMEHTOB B COECIMHEHUAX PA3JIUYHOTO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBAJICHTHAs!, HOHHAs, METAJUIMYECKasl, BOJIOPOJIHAs) B COCIUHEHUSX, TUII
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO BeIlecTBa (aTOMHAasl, MOJIEKYJSIpHas,
MOHHAs1, METAIUTMYECKasl ), XapaKTep CPebl B BOJHBIX PaCTBOPAX HEOPraH MY €CKUX
COCOMHCHMI;

c(hopMHpPOBAHHOCTH YMEHUI YCTaHABJIMBATh MPUHAJIEKHOCTh
HEOPTraHMYECKUX BEHIECTB MO HMX COCTaBYy K ONPENEIEHHOMY Kiaccy/rpymme
COEAMHEHHUN (ITPOCTHIE BELIECTBA — METAUIBI U HEMETAILIbI, OKCHUJIbI, OCHOBAHUS,
KUCJIOTHI, aM()OTEpHbIE TUAPOKCUIBI, COJIN);

c(hopMHPOBAHHOCTb YMEHHUM paCKPbIBATh CMbICII IEPUOIUYECKOTO 3aKOoHA J].
W. MenpeneeBa u 1eMOHCTPUPOBATh €T'0 CUCTEMATU3UPYIOIIYIO, 00 BSICHUTEIHLHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIHH,

c(hopMHpPOBAHHOCTh YMEHMI XapaKTEpH30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepnoauydeckoid CUCTEMBI
xumMudeckux ayemeHToB JI. M. MennaeneeBa, MCIOb3ys MOHATHSA «S-, p-, d-
AJIEKTPOHHBIE opouTamm, «IHEPrEeTUYECKUE YPOBHI, O0OBSCHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U MX COEIMHEHHI
110 epuoiam 1 rpynnam [leproanyeckon cucteMbl XuMUYECKUX d51eMeHToB /1. 1.
Menpeneena;

chopMUPOBAHHOCThL YMEHUW XapaKTepu30BaTh (OMUCHIBATH) OOIIME
XUMUYECKHE CBOMCTBA HEOPTAaHMYECKHUX BEIIECTB PA3JIMYHBIX KIJACCOB,
MOJATBEPIKIATh CYIIECTBOBAHWE T'€HETUYECKON CBA3HM MEXKIY HEOPTaHHYECKUMH
BEILIECTBAMH C IIOMOIIBIO YPABHEHUI COOTBETCTBYIOLIMX XUMHYECKHUX PEAKIIHIA;

c(hopMHUpPOBAHHOCTh YMEHHS KIacCU(UUUPOBATH XUMUYECKHE PEAKIUU 10
Pa3IMYHBIM TpU3HAKaM (YHCIy U COCTaBY pPEarvpyroUMX BEIIECTB, TEINIOBOMY
3¢ (dekTy peakiuu, U3MEHEHUIO CTENEHEH OKUCJIEHHS 3JEMEHTOB, 00pPaTUMOCTH
pEeaKIMK, y4acTHIO KaTall3aTopa);

copMUPOBAHHOCTh YMEHUN COCTaBIISITb YpaBHEHUS PEAKIUN pa3IUdHBIX
THUIIOB, TIOJIHBIE U COKPAIEHHBIE YPaBHEHHUS pEeaKIuii HOHHOTO 0OMEHa, yYUThIBas
YCJIOBUS, IPA KOTOPBIX 3T PEAKIUU UAYT 10 KOHIIA,;



c(hOpMUPOBAHHOCT, YMEHHM NPOBOJMUTH PEAKLMH, MOJITBEPHKIAIOLIHIE
Ka4eCTBEHHBII COCTaB pa3JIMYHBIX HEOPTaHMYECKHX BELIECTB, pPaclo3HaBaTb
OTIBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPaX HEOPraHUYECKUX
BEIIIECTB;

c(hopMHpPOBAHHOCTh YMEHMM pPaCKpbIBaThb CYHHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIX PEAKIIMI TOCPEACTBOM COCTABJICHHUS AIEKTPOHHOT 0 0ajaHca
ITUX PEAKLINN;

c(hopMHUPOBAHHOCTH YMEHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKO M
pEeaKIUu OT Pa3IMUHBIX (PAKTOPOB; XapaKTep CMEILEHHS] XUMUYECKOT'O PABHOBECHS
B 3aBUCUMOCTH OT BHeIIHero Bo3aeictBus (npunimi Jle [llatense);

c(hopMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMHUUYECKHUE MPOLECCHI,
JeKallve B OCHOBE MPOMBIIUIEHHOTO MOJY4YEHHs] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKke C(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAYYHBIX MPUHLHUIAX U
AKOJIOTUYECKUX NPOOIeMax XMMUUECKOTO MPOU3BO/ICTBA;

c(popMHPOBAHHOCTh YMEHUU MNPOBOAUTH BBIYMCIEHHS C HUCIOJIb30BaHUEM
HNOHATHUSL «MAaCcCOBasl J10JIs1 BELLIECTBA B PAaCTBOPE», OOBEMHBIX OTHOLIEHUN T'a30B
OpY XUMUYECKUX PEaKIUAX, MAaCChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMUECTBY BEILIECTBA, Macce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEILIECTB, TEIUIOBOTO 3((eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl
BEILIECTB, IPEBPAILCHUS U COXPAHEHUS SDHEPTUH;

c(hopMUPOBaHHOCTH YMEHHM COOJII01aTh MPaBUIIa MOJIb30BAHUSI XUMUYECKO i
MOCYI0M W 1a00paTOpHBIM OOOpYAOBAaHHMEM, a TAaK)Ke IMpaBWiIa OOpaIeHHs C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBIMOJHEHUIO Ja00paTOPHBIX
XUMUYECKUX OTBITOB;

c(hopMHpPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBIMOJHATH XUMUYECKHIMA
AKCTIEPUMEHT (pa3yioKeHHe MepoKcuaa BOJOPOAa B MPUCYTCTBUHU KaTaau3aTopa,
OTpeNleJIeHHe CpeAbl PacTBOPOB BEIIECTB C TMOMOIIBIO YHUBEPCAILHOTO
UHIMKATOPa, BIAMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM peakiiuy,
peaKiMu MOHHOTO OOMEHa, KayeCTBEHHBbIE peaKIMM Ha cyibdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10
temam «Mertamnbsl»y u «Hemeramibl») B COOTBETCTBUU C MpaBUIAMH TEXHUKH
0€30MacHOCTH ITPU OOPAILIEHUH C BELIECTBAMH U TaDOPAaTOPHBIM 000PYJOBaHUEM,
MPEACTABIATh PE3YyJbTaTbl XUMHUYECKOrO OKCIEpUMEHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOLIMX PEAKIUN U (HOPMYyIUpOBaTh BHIBOJbI HA OCHOBE
ATUX PE3YJIbTATOB;

C(hopMHUPOBAHHOCTh YMEHUI KPUTHUECKM aHAIM3UPOBATh XHUMHUYECKYIO
UHPOpPMAINIO, TOJy4YaeMyK) M3 pa3HbIX HCTOYHUKOB (CpPEACTBa MAacCOBOU
KOMMYHUKaIuu, IHTepHeT u 1pyrux);



copMUPOBAHHOCT,  YMEHHHM  COOJIOJATh  TpaBWiIa  DKOJOTHYECKH
1EIeCO00Pa3HOT0 TMOBENEHUS B OBITY W TPYAOBOHM NEATEIHHOCTH B IETSAX
COXPAaHEHHsI CBOEr0 3J0POBbS U OKPYKAKOLIEH MPUPOIHOU CpPENbl, OCO3HABATH
OTIACHOCTh BO3/ICMCTBUS HA KUBBIE€ OPTraHU3MBbI OITPEEIEHHBIX BEIIECTB, IOHUMas
cmbicn mokazarens [IJIK, mosicHsAT, Ha mpumepax crmocoObl YMEHBIICHHUS U
MPEAOTBPALIEHUS UX BPEAHOTO BO3AEHCTBHS HA OPTAHU3M YEJI0BEKA;

JUIsE 00YYaIOUMXCs C OrPaHUYEHHBIMU BO3MO>KHOCTSAMHU 3J0POBbSI: YMEHUE
IPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XHMHUYECKHUX SIBJICHUM;

IUIsL CJENbIX W CHa0OBUASIIMX OOydYarolMXCsi: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeuHYI0 cucTeMy o0o3Hadenuit JI. bpaitng nis 3anmucu XuMu4decKux

bopmyiL
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