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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEJHEr0 OO0Iero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0pa3oBaTelbHBIE MPOTrPaMMBbI, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0YUYaOIIHUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
collep KaHMs, PE3yJbTaTOB OOy4deHUss W TPeOOBaHMM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 WM TPHUPOAHOU cpene. Peammsyercss xumuyeckoe oOpa3oBaHUe
oOydJarommxcsi Ha YpoBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHUSD», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpeneNieHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TakXKe C y4ETOM
oOmux 1efleld W TMPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumn.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IUMBUJIM3AIMK, B CO3JJaHUU HOBOM 0a3bl MaTepuUanbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE TMOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W KU3HM KaXJI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
CO3MJATENIbHAs, KAaK HAayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIEHA Ha pEIICHUE
III00ANBHBIX TPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKOIN 0€30MaCHOCTH U OXPaHbI 310POBbS.

B cooTBercTBHM C OOIIMMHU MHEISIMH U TMPUHIUIAMU CPETHEro OOIIETro
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YyYEHUs1) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jaronmxcs, HEOOXOJUMYK0 UM i1 BBIPA0OTKM  MHPOBO33PEHUYECKHX
OpPUEHTHPOB, YCIIEIIHOTO BKIKYEHUS B JKU3Hb COLMYyMa, NPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMa — nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas v HeOpraHuueckass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOYEHHWEM 3HaHUM U3 00IIeld XUMUN) U
OpraHnyeckor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU W3YYECHHU
npeaMeTra OO€eCleyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOrooOpaszus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuaja u OO0ycCJOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTC HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXE Ha YPOBHE CTEPECOXMMHUYECKMX H DIECKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chOopMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs MEPBOHAYAILHBIE
MPEICTABIICHUS] O XMMUYECKOM CBSI3H, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKIIUH.

[logq HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YpPOBHE OCHOBHOTO 0011ero oOpa3oBaHUS
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas



XUMUS» O0YyJaromuMCs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUYECKUX TMO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUM, a TAKKE O XMMHUYECKHX PEAKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUNA W TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JPYTMMHM HayKamu, PacKpblBalOT €€ pPoJib B MO3HABATEIbHOM W MNPAKTUYECKOU
JESATEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3AHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATH WMH(MOpMALUIO U
NPUMEHIThL €€ JUIsl TIOMOJIHCHHWS 3HAHUM, pENICHUS WHTEIUICKTYalbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENBCKUX 3a/1au. B 11e1oM cojepkanue yueOHOro
npeaMera «XHUMHS» ~ JAaHHOTO  YpOBHS  W3YyYEHHUS  OpPHUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOIMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JUISI TTOHUMAHMUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOTr0 MHUpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SIBICHUNA IMYTEM DKCIEPUMEHTa U
pelieHrss TPOTUBOPEYUM MEXAYy HOBbIMH (akTaMd U TEOPETUUECKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX Mpobiiem, a
TakKe MpoOJeM COEpeKEHUsT IHEPTETUIECKUX PECYPCOB, CHIPhSI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, Pa3BUTUS U COLMATU3ALMU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOAbl K OIpeIeIeHUIO
COEpKaHMsI M TIOCTPOSHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30Bo€ 3HAYEHUE A
pPa3MUYHBIX BHJIOB JIESITEIIBHOCTH: peIIeHUs MpoOsieM, TIOWCKa, aHajdu3a W
00paboTku MHGOPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B npaktuke npenojgaBaHus XMMHM Kak HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK U Ha YPOBHE CpeHEro 00I11ero o0pa3zoBaHus, PU ONpeIeTICHUN
COZIEpKATENIbHOW XapaKTEpUCTUKUA LEJIed H3YyYEeHUS NPEAMETA HaIpPaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU



JESITEIIbHOCTH YEJNOBEKa M KaK OJHOTO M3 KOMIOHEHTOB MHPOBOW KydbTypbl. C
METOJUYECKOW TOYKM 3pEHUS] TAKOW MOJXOJ K OINpENETCHUIO LeNed H3ydyeHUs
peaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHMs IJIaBHBIMU LIEISIMU U3YyYEHHUs IpeaAMeETa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIOYEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOEHHE M IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
0000LIEHNI MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHUE C HUCTOpPHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX Ui MPUOOpPETCHHUS
YMEHHA OpPUEHTHUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SBICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOM U MOBCEIHEBHOM JKU3HH,

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e301acHOro O0paIeHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4CeHUS
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoJaBaHUM XUMUU B OOJbIIed CTemeHH OTAAETCs  MPEeAroYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJep)KaHus OOydueHHus, OpPHUEHTUPOBAHHON Ha
NOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIAJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHMSIMH aKTUBHOTO IOJIYY€HUS 3HAHUN W MPUMEHEHHS UX B peajbHOU >KU3HU
JUTSL PEIICHUS TPAKTHUECKHX 3a71ad.

B cBs3W ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS» TOMHHHPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:

ajanTtanus 00yJaromMXcsl K yCJIOBUSIM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

(¢opMupoBaHue 'y OOy4arOUIMXCsS  KJIIOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHIIMI), UMEIOLIMX YHUBEPCAJIBbHOE 3HAUYE€HHUE U1 pa3IUYHbIX BHJIOB
JESITEIbHOCTH: PELIeHUs Mpo0seM, MOoUCKa, aHanu3a U o0paboTku HHpopmamu,
HEOOXOUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT



BaXHOE MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTHYECKON OE30MacHOCTH XapaKTepa BIMSHUS BEIIECTB W XUMHYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH, UCTIOIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUSI, HA0JII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXIEHHOCTH B TyMaHUCTUYECKOMN
HAIpPaBIEHHOCTH XUMHUH, €€ BAXXHOW PONM B PEHICHUU TI00ANBHBIX MpPOoOIIeM
paIMoOHAIBHOTO MTPUPOJIONIONB30BaHNS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJIYYEHHBIX 3HAHUM AJI NPUHATHS TPAMOTHBIX pEIIEHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUsA MpeaMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpeaMeTHON obmacTu «EctecTBeHHO-HAy4YHBIE
IPEIMETHD.

OO11ee uncIo 4acoB, OTBEAEHHBIX VIS U3YYCHUS] XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabiseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT oprannyeckoi XUMHUH: €€ BOSHUKHOBEHUE, pa3BUTHE U 3HAUCHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE 1010KeHUA. CTpYKTypHbIE (DOPMYJIBI
OpraHMYEeCKUX BEIIECTB. [ oMoJorus, u30Mepus. XHUMUYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEHIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTANIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUIL:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
OMKCAaHUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoabl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAa. MeTaH W 3TaH —
OpocTeiiline NPEeACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakuu 3amMelieHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U NPOIUJIEH —
OpoCTeiIlMe NPEACTaBUTENN AaJTKEHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOIEHUPOBAHUSA, TUAPATALMHM, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lonmydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— TpPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEaKkLUHMH T'MAPUPOBAHUS, rajJOr€HUPOBAHUS, THAPATALNH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHNE.

Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu rajoreHUpOBaHMUSI U HUTPOBAHUS), MONyYEHUE U MPUMEHEHUE. Toyon:



cocmae, cmpoenue,  Quauyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUS), NONyYeHue u npumeHnenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpuponHble HMCTOYHHMKHU YIJIEBOAOPOAOB. [IpupoaHblii ra3 W NONYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), nupoau3. I[IpomykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
O3HaKOMJIEHHME C o0pa3lamMu IUIacTMacc, KaydyKOB M pE3UHBI, KOJUIEKIHH
«Heptp» u  «Yromap», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJjOreHONMPOU3BOIHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA

Y U3yYEHHE €TO CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOT0O BEIIECTBA MM IIPOJYKTA PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakuMd C AaKTUBHBIMU MeETaJlJIaMH,
raJIor€HOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoaHbIE CBSI3U MEXIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHNU3M YEJIOBEKA.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMM, KaueCTBEHHas peakUus Ha MHOIOAaTOMHBIE CIHpPTHI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTIIUKOJIS.

®deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOICTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
duznyeckue U XMMHUYECKHE CBOMCTBa (peaklUUy OKHUCICHHUS U BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), TIOJYyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs U
YKCYCHasl KHCJIOTBI: CTpOE€HHE, (PU3MUECKUEe U XMMUYECKUE CBOWMCTBA (CBOMCTBA,
obmue Uil Kjacca KUCIOT, Peakiysl 3TepupUKalum), OJIy4eHUE U IPUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAas KUCJIOThl KaK MPEACTABUTEIN BBICIINX KapOOHOBBIX
KHUCTOT. Mbljla KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.



Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cJI03kHBIX 3¢upoB. XKupsl. ['naponus xupos. Ilpumenenne xupoB. buonornyeckas
POJIb JKUPOB.

VYrineBoabl:  cocraB, KilacCUQUKanus  YIJIeBOAOB  (MOHO-, JHU- W
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
ruapokcuiom Menu(ll), oxuciieHne amMmmuayHbIM pacTBopoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruueckas poib. otocunTe3. pykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman m nemunono3a Kak NpupoaHbie nmosuMepbl. CTpoeHue Kpaxmalia H
Hewnrono3bl.  Pu3nyeckue M XHMHYECKHE CBOWCTBA Kpaxmana (THApOJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJIa
okcuznoM Mmeau(1l)), MHOroaroMHbBIX CHOUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
ruspokcuiom Meau(ll)), anpaernnoB (OKUCIeHnEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemu(ll), B3ammopeicTBHE Kpaxmalia € HOIOM),
MPOBEICHHE MPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
Y XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha MpuMepe IimuuHa). buonormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
HAOJII0/IEHUE U ONKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OeiIKOB Mpu
HarpeBaHuM, LIBETHbIE pEaKLUU OEITKOB.

BbicokoMoJIeKy/IsIpHbIE COeIMHEHUS

OCHOBHBIE NOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIECHb MOJIMMEPU3ALUH, CPEIHSAS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN —
MOJINMEPU3ALUS U MOJUKOHIEHCALUS.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
O3HAKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanusanys MeXIpeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTb, HAOII0ICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIHPOBAHUE.

@usuka: Marepus, DJHEpPIrHus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKUN ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKHUE BETUYUHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OEIKU, YIJIEBOJbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIC HCKOMAeMbI€, TOTLIIMBO,
pECypCHI.

TexHoJNOrus: TUIIEBbIE MPOAYKTHI, OCHOBHI PallMOHAJIBLHOIO MHUTaHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPenaparbl, MATEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teopernyeckue OCHOBbI XUMHHU

XumMuyeckuil snaeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOH(PUTYpAIHs AaTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM M MepUojaMm.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemecTBa. XUMHYECKass CBS3b. BHAbl XMUMHUYECKOW CBSI3H
(KOBaJICHTHAsl HEMOJISIpHAs M TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-



aKUuenTopHsiil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECTMHEHU. Howmenxkiatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKAIUX K PAa3JIMYHbIM KJIaccaM.

Xumuueckas — peakuusa. Kimaccudpukanuss — XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XWMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U IIPEBPAILECHUS DHEPTUH IPU XUMHUYECKUX PEAKLIHSIX.

CKOpOCTh peaklnu, €€ 3aBUCUMOCTb OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOEe paBHOBecue. DaKTOphl, BIUAIOIIME HA COCTOSHHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutnyeckas auccouuanus. CuiabHble U ciaalblie 3eKkTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTANIbHbBIE METOJBl HM3YyYEHHUS BELIECTB M MX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XxuMuueckux sneMeHtoB [, U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TMOMOIIBI0 YHUBEPCAIBHOIO MHJMKATOpa, pEeakUWh HMOHHOTO OOMeHa),
pOBEJCHUE PAaKTUUECKON padoThl «BrusHue paznuyHbix (HakTOpoB Ha CKOPOCTh
XAMHYECKON PEAKLIUI.

PacuétHrble 3amaun.

Pacy€tel 1O ypaBHEHMsSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOIB30BAHUEM IIOHATHUS «MACCOBas
JIOJIS BELLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilosnoxkenne HemetayuioB B Ilepuwogmueckoi  cucteme
xumudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).



XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HX  COCAMHEHHUNH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpuMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. 1lonoxenne meramnoB B [lepuonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUHM, KalMWi, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUM.

OO6mue cnocoObl moxydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3loB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAJIBbHBIX 3a7a4, HAOJIOJEHUE U OINKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BemiecTBa WM 00OBbEMaA ra3oB MO HM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUU, €CIIU OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMum B oOecrieueHUH SKOJOTHYECKOM, SHEPreTHYECKOW U IHIECBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJTYYEHUsI BAXKHEUIIIUX BEIIECTB.

YenoBek B MHUpPE BEIIECTB M MAaTEpPUAIOB: BaXKHEWIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIMOHHbIE MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
yaoOpeHus.

Xumusi ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia O€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B [IOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBSI3H.

Peanuzamuss  MeXnpeaMETHBIX  CBsi3ed MNpu  M3ydeHUH  oOmeil u
HEOpraHu4yecko Xxumuu B 11 kimacce oCylIECTBISETCS YEpE3 MCIOJIb30BAHUE KaK



OoOIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHATUN, SBJISIONIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KilacCUpUKALMs, TEPUOAUYHOCTh, HAOIIOICHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO,
pECYPCHI.

TexHoynorus: XUMUYEcKasi MPOMBIIUIEHHOCTh, METAJLUTyprusi, IPOU3BOJICTBO
CTPOUTEIBHBIX MaTEPUANIOB, CEIBCKOXO35MCTBEHHOE IMPOU3BOJCTBO, MUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBIIIICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX MIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPHAIIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPaMM CpeIHEro oO0mero o0pa3oBaHus (JAYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cOoOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0O0pa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXxcs PYKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTa «XHUMUS» AOCTHTAlOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMM Y TpPaBWIAMH  TOBEJAEHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccaM
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOU EATEITHLHOCTH
oOyJaroluxcs Mo peain3aliy IPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIIE B
4YacTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIOLMMUCS CBOMX KOHCTUTYIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUM B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON JACATEIBHOCTH IIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YICOHOU MEATEILHOCTH,

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

IIECHHOCTHOTO OTHOUICHUSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTEYECTBEHHOW XUMUHU;

YBOKCHHS K IIPOIIECCY TBOPYECTBA B O00JIACTH TEOPHUHU M TMPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTIKCHUS HAyKHW €CTh Pe3yJbTatr
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TMOCICIYIOIEM
aHajau3e WH(POpMaIMKU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOH OTEUeCTBEHHOM
XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTHM OIIEHUBAaTh CBOE IOBEJACHUE W TOCTYIKH CBOMX TOBApUIIEH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUN OSTHUX
MOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHMUSl IIEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TpaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U JKU3HU JIFO/ICH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATUS BPEAHBIX MPHUBBIUCK (YIOTpEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpEHHS);

5) Tpy10BOI0 BOCIIMTAHMS:



KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM U  JPYruxX BUIAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacCTHE B PEUICHUH NPAKTHYECKUX 3a1ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAaKTHUECKOMY M3YYCHHIO MPOQPECCHI pa3IMdHOrO poja, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpaszoBanusi, Oynymied mnpodeccun U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUHU, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLIMAIIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELIeHHs] BOMPOCOB PALIMOHATILHOTO MPUPOAOIIOIb30BAHUS;

AKTUBHOTO HEMPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKpYKaKOUIEH
NPUPOAHON Cpele, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa JEATEeIIbHOCTH AKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
OPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJCOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSI CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poid B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYXAaroIleM MHUpPE Kak O €JUHCTBE MPUPOIbl U YEOBEKa, B
MO3HAHWM TPUPOJIHBIX 3aKOHOMEPHOCTEM U pelieHuu MNpoOJeM COXpaHEHHUs
MIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTM XHUMHMHM JJII  COBPEMEHHOM
UMBUJIM3AMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XXHOW pOJIM B
CO3/IaHMU HOBOM 0a3bl MaTepUAIbHON KyJIbTYphI, PEIICHUH INIOOATBHBIX MPOOIeM



YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30I1aCHOCTH, B Pa3BUTUH MEIUIMHBI, OOECIEUYEHUU YCIIOBUMI
YCIEIIHOTO TPpyJa M SKOJIOTMYECKM KOM(OPTHON JKM3HM KaXKIOro 4iEHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEro MUpa U
MPOUCXOASIINUX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOYCHUS HA
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax MpodhecCUOHaTbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3ynbTaThl OCBOCHHSI yUeOHOro IMpenMera «XuMus» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBJICHUE,
IpOLECC, CUCTEMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICAOBAHKE, HAOIOICHIE, H3MEPCHHUE, IKCIICPUMEHT U JIPYTHUE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IMO3HABaTENIbHbIE, KOMMYHUKATHUBHEIE,
peryJisiTUBHbBIE), oOecreynBaroue dbopmupoBaHue (GyHKUIHOHATBHOU
I'PaMOTHOCTH M COLIMATIBHOM KOMIETEHIIMH 00y4YaroIInXCs;

CHIOCOOHOCTB oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAIbHbIC YUEOHbBIE
JIEWCTBUS B II03HABATEIIBHOW U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OTPAXAKOT OBJIAJICHUE YHUBEPCAIBbHBIMU
y4eOHBIMU  TIO3HABATENbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JNEUCTBUSMU.



OBaanenue YHHMBEPCATbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
NeUCTBUSMMU:

1) 6a30Bble JJOrH4YecKne JeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIUPOBaTh U aKTyalIU3UpoOBaTh  IMpoliemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENNW JACATEIbHOCTH, 3a1aBas MApAMETPbl U KPUTEPUU HX
JTOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH C ITOCTABJICHHBIMU LIESAMU;

UCITIOJIB30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIICIIATh XapaKTEPHbIC NPU3HAKM TOHATHM M YCTAaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS U OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBIICHU;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHM [Js KIacCU(PUKALKUKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JAECIyKTUBHBIE, I10
aHaJIOTWHU), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATH BHIBOBI U 3aKIIOUCHMUS,;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBHIBATH MOJIEIIbHBIE IPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOH
peaklUu — MPU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS ISl BBISBICHMS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XUMHUYECKHX
peaxKLuii;

bopMyIMpOBaThH LIEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOSITEIBbHO C(OpPMYJIMpPOBaHHBIE BOIMPOCH B KAYECTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI U (DOPMHUPOBAHMS THUIOTE3BI 1O MPOBEPKE MPaBUIHHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJITAHUPOBAHUS M IPOBEACHMS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUS HAOII0OaTh 32 XOIOM
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (POpMyIUpOBaThH
0000LIEHNS U BBIBOIBI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON paldoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY



IOMCKY METOJIOB pPELIEHUs] NPaKTUYECKUX 3aJay, HNPUMEHEHHUIO pa3JInYHbIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ unpopmaunmeii:

OpUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HMHPopManuu (HaAy4yHO-
NOMYJsSpHAasl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHHWs, CIPAaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALMIO PA3TUYHBIX BHIOB U (HOpM
IIPE/ICTABIICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYHBOCTb;

bopMyIMpoBaTh 3alpPOChl U MPUMEHSTH PA3IUYHbIE METOJbI MPU MOUCKE U
orbope wuHPOpMaIMKM, HEOOXOJUMOM [IJIi  BBINOJHEHHS y4E€OHBIX 3ajad
OIPEACIIEHHOTO TUIIA;

NpUOOpPETaTh OMBIT HCMOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KA4yeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIell: TPUMEHSATh MEXIpeaAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJI30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBJiaieHne YHUBEPCAIbLHBIMI KOMMYHUKATHBHBIMM JI€/iCTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaEMOIl TeMbl B XOJE€ MaIora u/uin
JUCKYCCUHU,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH pPEe3yJIbTaTOB MO3HABATEIbHON ESATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UM COBMECTHO CO CBEPCTHUKAMU MPU BHITTOJTHEHUHN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOJbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
x0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OBJaieHNe YHHBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

CaMOCTOSITETIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
NEeATEIbHOCTh, ONpenessis €€ Leau M 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TNpe/jiaraéMblid alroput™ ACHCTBUN mpu
BBINIOJIHEHUU YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Haubojee
b dexTUBHBIN crmoco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKITUSX;



OCyHICCTBJATE CAMOKOHTPOJIb CBOEH ACATCIIPHOCTH Ha OCHOBC CaMOdHaIn3a
Hn CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIU XUMHM B TIO3HAHUM SIBJICHUI
npuposibl, B (GOPMUPOBAHWM MBIIUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a/1ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOUICHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAralOMINe TMOHATHS (XMMHYECKHUU JJIEMEHT, aToOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyTass U COKpall€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CcKeneT, (yHKIMOHANbHAs TPyIIa,
paguKall, U30MepHsi, U30MEPhI, TOMOJIOTHUYECKUN P, TOMOJIOTH, YIJI€BOAOPOIBI,
KHUCJIOPOA, U a30TCOJEpKAIIUE COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COSMHEHUS); TECOPUU U 3aKOHBI (TEOPUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0oH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKalMe B OCHOBE MOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XMMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBONCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCITOJIb30BAHUN BAXXHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEITbHOCTH YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATH XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOSHUSI U MPEBpaIICHUN OpraHUYEeCKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Ppa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyaT OpraHMYECKWX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETM MOJIEKYJl OPraHMYECKHX BEHIECTB JIS WJUIIOCTPALUU HX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPIKaIIne
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), JaBaTb KM Ha3BaHUS IIO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOIWTH TPUBHAJIBHBIE
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AalETUJICH,
ATWICHTJINKOJb, TJHIEPUH, (eHOoN, (HOopMabIeTH, aleTaabICTHl, MypaBbUHAs
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0I03a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABI XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH IIOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObACHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TJIMIEPUH, (PEHOJ, aleTalbJIeTUl, MypaBbUHAsI U YKCYCHasi KUCIJIOTHI, TJIIOKO03a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETHUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (He(Th, NPHUPOIHBIM Ta3, Yrojib), CIHOCOOBI HX MEpepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiMyu 10 W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO W3 MCXOJHBIX
BEILIECTB WJIU MPOYKTOB PEAKIIUHN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX SBJICHHUM (HAOI0IeHNE, N3MEPEHNE, SKCIICPUMEHT, MOJICTTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJII0/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
MOCYJIO ¥ JTabOpaTOpHBIM OOOPYJOBAaHWEM, a TAaKXKe MpaBuia OOpamieHus ¢



BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W  BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHUs OPraHUYECKUX BEIIECTB MPU HAIPEBAHUHU, MMOTYUEHUE
STWIEHA M M3YYEHHE €ro CBOMCTB, KAYECTBEHHbIE PEAKLUHUH OPraHHUYECKHX
BEILIECTB, JI€HATypalus OCJIIKOB NMpPU HArpeBaHUU, I[BETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBHMM C TpaBWJIaMU TEXHUKM O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JJAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIBTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (opMmMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Ipyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  TpaBWJia  AKOJOTHYECKHU
L€JI€CO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOH JEATEIBHOCTH B LEIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTh BO3JICHCTBHSI HA YKUBBIE OPTaHM3MBbl OINPENEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBUIEHUSI W TNPEJOTBPAIICHHUs] HMX BPEAHOTO BO3ACHCTBUS HA OpraHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obo3HaueHui JI. Bpaiinsg nis 3anmucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U IPUPOIHOMN

cpene;



BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKUI AJIEMEHT, aToM, M30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJIIPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHMCIICHUS, XMMUYECKasl CBA3b
(KOoBaJIeHTHAas, MOHHAsI, METAILIMYECKAs, BOAOPOAHAS ), KPUCTAIIINYECKAsl pEIIETKA,
TANBI ~XUMHWYECKUX PEAKUHM, PacCTBOpP, DJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
DNEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUuy, XUMHUYECKOE PaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUSA dHEPIUU
P XUMHUYECKHX PEAKLUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE IOHMMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
COCTaBE, MOJIyYEHUH U 0€30M1aCHOM HCMOJIb30BAHUH BAKHEUIINX HEOPraHUYECKHUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA,

C()OPMUPOBAHHOCTb YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAaHUN HEOPTaHWYECKHUX BEILECTB U UX IPEBPALICHUM;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HoMmeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTACIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid Tra3, YIJIEKMCIbIM ra3, aMMHakK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHhEBAs COMA, TUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKAsl, BOJOPOJHAsA) B COCINHEHHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJspHas,
WOHHAs!, METAJUIMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIUHECHUM,

c(OpPMUPOBAHHOCTD YMEHHU YCTaHaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBy K OINpeAeNEHHOMY KIaccy/Tpyrie
COEIMHEHUU (IPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUAbI, OCHOBaHUS,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

Cc()OPMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [l
U. MenneneeBa U JEMOHCTPUPOBATh €T0 CUCTEMATU3HPYIOILYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI



xumudeckux snemeHToB JI. M. MennueneeBa, WCIONbB3ys NOHATHA «s-, P-, O-
AJIEKTPOHHBIE opOuTaIN, «IHEPreTUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMHUUYECKUX JIEMEHTOB U UX COCIUHEHUU
1o nepuojaaM u rpymnnam Ilepuoanueckoi cuCTeMbl XMMAYECKUX 3JieMeHTOB 1. U.
Meneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKHME CBOWMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOM CBS3M MEXIAY HEOPTaHMYECKUMU
BEIICCTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHHS KIIACCU(UIIMPOBATh XMMHUYECKHE PEAKIHU IIO0
Pa3IMYHBIM TIPpU3HAKaM (YHCIy U COCTaBY PEArvpyrolIuX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIECHEW OKMUCIICHHS DJIEMEHTOB, OOpPaTUMOCTH
peakliy, y4aCTUIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIUM MOHHOTO OOMEHA, YUYUThIBAS
YCJIOBHUS, TPX KOTOPBIX ATH PEAKIIUM UAYT A0 KOHIIA;

chOpMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMUHBIX HEOPraHWYECKHWX BEIIECTB, PaCMO3HABATH
OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPaCKpbIBaTh CYHIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATHUX PEaAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSCHITH 3aBUCUMOCTh CKOPOCTH XMMHUYCCKOU
pPEeaKIuU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeEIIHEro Bo3jaeiicTBus (npuniui Jle Ilarense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHYECKUE IPOIIECCHI,
JIe)KAIME B OCHOBE MPOMBIIUIEHHOTO MOJIYyYE€HUsS CEPHOM KHCIOTHI, aMMHaKa, a
TaKke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OOIIMX HAYYHBIX MPUHIUINAX U
HKOJIOTHYECKUX IPOoOIeMax XUMHUYECKOT0 ITPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHSATHS «MaccoBas JIOJIS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B
IPY XUMHYECKUX PEAKIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3((deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHMS MacChl
BEIIECTB, MPEBPALLCHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM ¥ JTaOOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBWia OOpaIeHus: C



BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMHYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHHWI IJIAHUPOBAaTh M BBIIOJHATh XUMHUYECKUN
HKCIEPUMEHT (Pa3sIoKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUU KaTajlu3arTopa,
ONpEJENCHUE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIvy,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peakluuu Ha cyinbdar-, kapOoHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temaM «Metamisl» U «HemeTtannel») B COOTBETCTBHM C IpaBUJIAMHU TEXHUKU
0e30macHOCTH IpU OOpaIllEeHNH C BELIECTBAMH U J1a0OpaTOPHBIM 000pPYI0BaHUEM,
IOPEJCTaBISATh PE3yJIbTaTbl XUMHUYECKOIO HSKCIEpUMEHTa B QopMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peakUuil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyH0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ yYMEHHUW  COONIOATh  MpaBUiIa  HKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXpaHEHUs] CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpellbl, OCO3HABAThH
OMACHOCTh BO3/CHCTBUS HA )KUBBIE OPraHU3Mbl ONPEICTEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moOsCHATP Ha mHpuMepax CHocoObl yYMEHBIIEHUS H
MPEeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEUIECTB U
XUMHUUYECKUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYy4aloUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. Bpaiins nms 3anucu XMMUYECKHUX

bopmyiL.
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