PABOYAS ITPOT'PAMMA D oA
(ID 3652993) i
y4eOHOoro npeamera «Xumus. bazoBbiil ypoBeHb»

15 ooyyaroruxes 10 - 11 knaccos

HHOACHUTEJBbHAA 3AIIUCKA

[IporpaMMa o XMMHUHU Ha YPOBHE CpEIHEro o0Iero oopa3oBaHusl COCTaBlIeHa HA OCHOBE
TpeOoBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOI 00pa30BaTEIbHON MPOrpaMMbI CPEIHEro
obuiero oopazoBanuss MbOY «COI Ne 8 umenu byceiruna M.W.», npeacrasinenHsix B PI'OC
COOQ, a Takxe Ha OCHOBE XapaKTEPUCTUKHU IJIAHUPYEMbIX PE3yJIbTaTOB JYXOBHO-HPABCTBEHHOI'O
pasBUTHs, BOCHHTAHUS ¥ COLMAIM3ALMU OOYyYaroIIMXCs, IMPEICTaBICHHBIX B paboueit
nporpamme Bocnutanusg MbOVY «COILL Ne 8 umenu byceiruna M.W.».

OcHOBY MOAXOIOB K pa3paboTKe MNpOrpaMMbl MO XUMHH, K OIpEAEICHHI0 OOLIei
CTpaTeru 0O0y4YeHHs, BOCHUTAHUS U Pa3BUTHUSL OOyUaIOLIUXCS CPEeICTBAMU y4eOHOro IMpeaMera
«Xumus» g 10-11 xmaccoB Ha 06a30BOM YPOBHE COCTABUJIM KOHIICTITYaJIbHBIE TOJOXKECHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH IIeNed, COJEp)KaHUs, pe3yibTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHHe, [OJIy4aeMOe€ BBITYCKHUKAMHU  O0IIe00pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEMJIEMOM YacThlo MX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHucTeME XMMHMUYECKOTo 00pa3oBaHMs. OTH LEHHOCTU
KacaloTCs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOLIEH KyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/10pOBbIO U
IpUPOIHOI cpene. Peanusyercs xuMmuyeckoe o0pa3oBaHuE 00Y4arONIMXCS HA YPOBHE CPEIHETro
o01rero 0oO6pa3oBaHusl CpeACTBAMH Y4EOHOTO TpeaMeTa «XUMHUSD», COJAEPKaHHE U TOCTPOEHUE
KOTOPOIO ONpeZeNieHbl B MporpaMMme MO XHMHUHM C Y4YETOM CHEIM(PHUKM HAyKM XHUMHUH, €&
3HAu€HUs B MO3HAHUU NMPUPOABI U B MaTepUATbHON KU3HU OOIECTBA, a TAKkKe C y4ETOM OOIINX
Hesell ¥ NPUHIUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyIO poJib B COBPEMEHHOM
LIUBUJIM3AlMU, B CO3/1aHUM HOBOM 0a3bl MaTepHalibHON KyJbTyphl. OHa BHOCUT CBOM BKJaja B
(dopMHpOBaHHE PAllMOHATILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpy:KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
HA OCHOBE NOHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPY’KAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHo B3auMOJEHCTBYss € JPYIMMHM €CTECTBEHHBIMM HayKaMH, XHMHUS cTaia
HEOTHEMJIEMON YacThbI0 MHPOBOM KYJbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO Tpyaa U
KHU3HU KaXJ0ro wieHa obmecTBa. CoBpeMEeHHasi XMMHUsl KaK HayKa cO3MJaTeNbHasl, Kak HaykKa
BBICOKMX TE€XHOJIOTHMH HaIlpaBJIeHa Ha PELIEeHUE INI00aNbHBIX MPOOIeM YCTOWYMBOTO Pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTHUecKOil, MUIIEBOM, SKOJIOrMYecKOd Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM C OOmMMHU LENIMH M TPUHLUIAMH CPEIHEro o0IIero oOpazoBaHMS
conepkanue npeamera « Xumus» (10—11 kmaccsl, 0a30BbI ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJTOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKHMX OPHUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COIIMYyMa,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapmnsitomiuMu - ipeaMeTa  «XUMHsD SIBISIFOTCSL  0a30Bble Kypcbl — «Opranudeckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUs KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0A30BOM HAYKH: CHCTEMa 3HaHUH MO HEOPraHMYECKOW XUMHUH (C BKIIOUEHHEM



3HaHWHN W3 O0IIel XMMHUH) M OpraHndeckod xumuu. opMupoBaHUE JAaHHOW CUCTEMbl 3HAHUH
OpH W3YYCHHH TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT00Opa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxkanusi KypcoB — «Oprannyeckast Xumus» u «OO01mas 1 Heopranudeckas
XUMUS» chopMHpOBaHa B MPOrpamMMe 10 XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
y4eOHOro Marepuaia W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUU Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHU BEIIeCTBa
paccMaTpUBaIOTCSl HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCTUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AIJIEKTPOHHBIX IPEICTABICHUM O CTPOECHHUU BEIIECTB.
Cenenusi 00 M3y4aeMblX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YTJIEBOAOPOJIOB IO
CIIOKHBIX OMOJIOTUYECKH AaKTUBHBIX COEAMHEHHH. B Kypce opraHuueckoil XMMHUU MOJTY4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpHUBAaeTCS
W3YYCHHBII Ha YPOBHE OCHOBHOTO OOINEro oOpa3oBaHHS TEOPETUYCCKHH MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeoOpraHWYEeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HaYEHHE MEePUOJUYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHMX W METOJIOJIOTUUECKUX MO3UIIHH,
riry0Xe TOHSATh HCTOPUYECKOe W3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSCHSIONIEH U TPOTHO3UPYOIICH.

Enunas cucrema 3HaHMN O BaKHEWILHMX BEUIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHsercss B kKypcax 10 w11 KkiaccoB naieMEHTaMu  COJCp)KAHUS, HMMEIOIUMU
KyJIbTYPOJOTHYECKH M TPUKIAJAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEeSATeNIbHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCIWTAHHUIO YBaXKEHHUS K TMpoIeccy
TBOpYECTBA B 00JACTH TEOPUH U MPAKTUUYECKUX MPHUIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsi TOMOJTHEHUSI 3HAHUM, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIIEI0BATENbCKUX 3adad. B 1enom coxepxanue
y4eOHOro mpeaMeTa « XUMHUs» TaHHOTO YPOBHS U3Y4YEHUS OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aromnXCcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUH MyTEM SKCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHI MEXIy HOBBIMU (aKTaMH M TEOPETUUYECKHUMH MPEINOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHHH DKOJIOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HYHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHNS HOBBIX TEXHOJIOTHI K MaTepUaJIOB.

B mnnane pemeHus 3agad BOCIUTAHUS, PA3BUTHUS W COLHUATM3AINH  OOYYarOIIUXCS
MPUHATBIE MPOTPaMMON IO XMMHH TIOJIXOJBI K OMPENENCHUI0 COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JIEHCTBUN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACATEIBHOCTU: PEIISHUs MPOOJieM, MONCKa, aHAIN3a 1
0o0paboTku uWHPOpPMAIIUU, HEOOXOMUMBIX IS TPUOOpPETEHHs] ONbITa MPAKTUYECKOH U
HCCIIEI0BATENbCKOM JIEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B npaktuke npenogaBaHusi XMMUW KaK HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMsl, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHWs, TP  OMPEICICHUU  COJEPKATSIBHOU
XapaKTEPUCTUKU LEJeHd H3y4YeHHUs MpeaMeTa HalpaBlICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOM HAayKH Kak 00JiacTtu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATeIbHOCTH YEJIOBEKa M KaK OJHOro W3
KOMITOHEHTOB MHUPOBOW KyJbTyphl. C METONMYECKOW TOYKH 3pEHHUS TaKOW TOIXO0JI K
ONpEIETICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBISIETCS BIIOJIHE ONPaBJaHHBIM.



CornacHO JaHHOM TOYKE 3pEHMsI TJIABHBIMH IIEJIIMHU H3yuU€HUsl NpeAMeTa «XUMUus» Ha
6azoBoM ypoBHe (10 —11 ki1.) sIBISFOTCS:

(dbopMUPOBaHHE CUCTEMbl XHMHUYECKUX 3HAHUH KaK BaKHEHIICH COCTABISIONICH €CTECTBEHHO-
HAyYHOM KapTHHBI MHpA, B OCHOBE KOTOPOIl JIeKaT KIIOYEBbIE MOHATHS, (DyHIaMEHTaJIbHbIC
3aKOHBI W TEOPUU XUMHH, OCBOCHHME S3bIKa HAyKH, YCBOGHHE W TIOHUMAaHHUE CYIIHOCTU
JOCTYIHBIX OO0OOIIEeHUI MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIJICHHE C HCTOpHEH HX
Pa3BUTHS U CTAHOBJICHMUS,

dbopMupoBaHHEe W pa3BUTUE MPEJCTABICHUNA O HAYYHBIX METOJaX I[IO3HAHUS BEIIECTB H
XUMHUYECKHX PEaKIidi, HeOOXOAUMBIX IS MPUOOPETEHHsT YMEHHUI OpPHEHTHUPOBATHCS B MHUPE
BEUIECTB M XUMHYECKHX SIBICHHUH, MMEIOIIMX MECTO B MpPHUPOJAE, B NPAKTHUYECKOH U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHHMH U CIIOCOOOB JIESATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OOBSICHEHHEM
XHUMHUYECKOT0 KCIIEPUMEHTA, COOTIOIEHUEM MTPAaBUII 0€3011acHOr0 00pAaIeHHS C BEIIECTBAMHU.

Hapsiny ¢ atum, copepkarenbHasi XapaKTepUCTHKA Lelel U 3aJa4 U3Y4YeHUs MpeaMeTa B
porpaMMe Mo XMMHUHU yTOUYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU MIPUOPUTETAMU
B cucTeMe cpeaHero oOmiero oobpaszoBanusi. CeroiHs B MPENoJaBaHUU XUMHUHU B OOJbIIEH
CTETIEHU OTHAETCA NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJIEpXKaHUA OOy4YeHHS,
OPUEHTUPOBAHHOM Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeIbHOW  OpraHu3alluy,
BJIAJICIONIECT0 HE HAOOpOM 3HAHMA, a (YHKIHMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU ISl PEHICHUS
NPAaKTUYECKHX 3a/1a4.

B cBsa3u ¢ 3TUM mnpu u3ydeHHH ImpeaMera «XHUMHs» JOMHUHUPYIOIIEE 3HaYCHHE
nproOpeTaroT TaKKue el U 33a9H, KaK:

ajantanus OoO0y4arommxcs K  yCIOBUSIM  JUHAMUYHO  Pa3BUBAIOIETOCS  MHpAa,
dbopMUpOBaHHE WHTEIUICKTYaJlbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K caMooOpa3oBaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

dopmHpoBaHHe y OOYy4YalOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHIT),
UMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUTSI PA3IMYHBIX BUIOB JIEATEIFHOCTH: PEIICHHS IPOOIeMm,
[IOWCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe Ul OLEHKHU C
MO3HILIMN HKOJIOTHUECKON 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE M03HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSTENBHO IPHOOpPETaTh HOBBIE 3HAHHS 10 XHMHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIb30BATH COBPEMEHHbIE MHPOPMALIMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA M aHAIN3a YIeOHOH ¥ HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJICpXKAHUS;

dbopmupoBaHUE U Pa3BUTHE Y 00YUAIOIIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYIECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyyaromuxcs YOeKAEHHOCTH B TyMaHHUCTHUYECKOW HaINpPaBICHHOCTU
XUMUM, €€ BaXHOW PpOIM B  pElIeHWH TJo0aldbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOIONOIB30BAHNSA, TOMOJHEHNUS HSHEPreTHUYECKUX PEeCypcoB M COXpPAHEHHs MPUPOTHOTO
pPaBHOBECHsI, OCO3HAHHMS HEOOXOTUMOCTH OEpPEKHOTO OTHOIICHHWS K TPHUPOJIE H CBOEMY
3/I0pOBbBIO, @ TaKXKe MPUOOPETEHUS OIbITA MCIOIb30BAHUS MONYUYEHHBIX 3HAHUHN ISl IPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUECKUMH SIBIICHHUSIMHU.

B yuyeOHOM miaHe cpemHero obuiero o0pa3oBaHUs NMpeaMeT «XUMHs» 0a30BOTO ypOBHS
BXOJIMT B COCTaB MPEeIMETHOMN 00acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOw1ee 4nciIo yacoB, OTBEIEHHBIX JJIS M3YUYEHHUS XMMHHU, Ha 0a30BOM YpOBHE CPEIHETO
oOmiero obpaszoBanus, cocraiseT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hexemo), B 11
kiacce — 34 yaca (1 gac B Hezemo).



COJAEP)KAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKO XUMHHU

IIpeamer OpraHMYeckod XUMHUHU: €€ BO3HUKHOBEHHME, pa3BUTHE U  3HAYCHHUE
B II0JyYE€HUHU HOBBIX BELIECTB U MaTEpHUaOB. Teopus CTPOCHUs OPraHMYECKUX COCOUHEHHUM A.
M. BytnepoBa, €€ ocHOBHbIE mNoJOXeHHA. CTpyKTypHBbIE (OPMYJIBI OPraHUYECKHUX BEIIECTB.
I'omosorus, n3oMepus. XUMHUYECKas CBsSI3b B OPraHUYECKUX COCAVHEHMSAX — OJHMHApPHBIE U
KpaTHBIE CBS3H.

[TpencraBienue o kiaccudukaluy OpraHMuecKux BemecTs. HoMeHknatypa opraHMuecKkux
COECMHEHUIN (cucTemMaTuyeckas) M TPHUBHAJIbHBIE Ha3BaHMUS BaXKHEHIIMX NpeACTaBUTENCH
KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOJIbl M3YUEHUs BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIJIEHHE C
o0Opa3liaMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPY HarpeBaHUH (IJIaBJIeHUe, OOYyTIIMBAHNE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKMH pAx. MeTraH m 3TaH — mnpocTeiiune
IPEJICTAaBUTENIN aJKaHOB: (U3MYECKME U XMMMUYECKHE CBOICTBa (peaklUuM 3aMeleHUs U
TOPEHUs1), HaX0XKJICHUE B IPUPOE, MOTYYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiA. DTUIEH U NPONWIEH — IpocTeiine
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HHPOBAHMUS, THIPATAllUY, OKUCIIEHHUS U MOJIMMEPHU3aLlNN ), TOIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oytaguen-1,3 u merunOyraguen-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayyeHrne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psA. ALETHIeH —
IPOCTEHIINN MPEJCTaBUTENb aJKUHOB: COCTaB, CTPOEHHUE, GU3NUECKNE U XUMUYECKUE CBOMCTBA
(peakuu ruJIpupOBaHUs, raIOTeHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOJyUYSHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XUMUYECKHE CBOMCTBA (peakiuu
raJJoreHUPOBAaHUS M HUTPOBAHUS), TMOJy4YeHUE WU TpUMEHeHue. Tomyon. cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupPoOsanus U HUmMpo8anus), noiyieHue u
npumenenue. TOkKCHUYHOCTh  apeHOB.  ['eHeTmdeckas  CBSI3b  MEXKIY  YIVIEBOJOPOJAMH,
MPUHAJIEKAIIMMU K Pa3IUNYHBIM KJaccaM.

[TpupoaHble UCTOYHUKU YTIIeBOOpOoB. IIpupoanblil ra3 u nmomyTHele HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl mepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKH.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHUS BEIIECTB U MX NPEBPAIIECHUN: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydyykKoB U pe3uHbl, koyuiekiun «Hedte» u «Yronp», MoaenupoBaHue
MOJIEKYJl YTJIEBOJIOPOJIOB M TaJIOTEHONPOU3BO/IHBIX, IPOBEJCHUE IPAKTUYECKONH pPabOThI:
MOJTyYeHHUE STUJIEHA U N3YUYEHUE €r0 CBOMCTB.

PacuérHeble 3a1a4u.

Bbruncnenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, o0OBbEMA, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM IMPOJYKTAa PEaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIIHH).




Kuciiopoacoaep:kamue opraHu4eckne coeJuHeHUst

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHOJI M 3TAHON: CTPOCHHE, (U3NYECKHE WU
XMMHUYECKHE CBOICTBA (pEakUMU C aKTUBHBIMU METAJUIaMH, TaJlor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHrne. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YelloBeKa.

MHOroaToOMHBIE CHUPTHL. DTWICHIJIMKOJIb W TIUIEPUH: CTpOeHHUe, (u3nueckue Wu
XMMHYECKHE CBOMCTBA (B3auMOJeCTBUE CO MIETOYHBIMI METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHbIE CcIUpPTHI). JleficTBUEe Ha opraHu3Mm uesnoBeka. [IpuMmeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

@DeHOoI: CTPOCHHE MOJICKYJIbI, (PU3MUYECKHE M XWMHYECKHME CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne ¢enona.

Anpnerunpl U kemonvl. DopMalbIeTuia, aneTAIbACTHI: CTPOCHUE, (PHU3HUECKUEe W
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAaHOBJIEHHUS, KAYECTBEHHBIE DPEaKILUN),
NOJIyYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NIpefieibHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAsA M YKCYCHasl KUCIOTHI:
CTpoeHHne, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PEeaKIus
sTepuduKalm), MoiaydeHue M mnpuMeHeHue. CrTeapuHOBas M OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Moroliee JeicTBue.

Crnoxnble 3UpPbl KaK TPOU3BOIHBIE KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOXKHBIX A(PHUPOB.
Kupsl. 'maponus xupos. IIpumenenune xupoB. bruonoruyeckas poib )KUpPOB.

VYrneBoasl: cocTaB, KiIacCu(pUKaIMs YIIIeBOIOB (MOHO-, TU- U moymcaxapusl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumojeictBue c¢ ruapokcunom meau(ll), oxucieHne aMMHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIECHHWE B IPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnoso3a Kak npupojHble noaumepsl. CTpoeHHe Kpaxmaia U LEeJUTH0I03bI.
Ou3nyuecKkre U XUMUYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, KadeCTBEHHAsI PEAKIIHS C HOIOM).

OKcliepUMEHTAIbHbIE METO/bl M3YYEHHsl BEIIEeCTB M MX MPEBpAIlleHUH: MpOoBeAEHUE,
HaOJIOZICHWE W ONHCaHWe JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, Ka4eCTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
cnupToB (B3aumopelictBue rmuepuHa c ruapokcuaoMm menu(ll)), anbaermnmoB (okucienue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcumom wmemu(Il), B3zaumoneiictBue
Kpaxmajga C HWOJOM), TPOBEIACHUE MPAKTUUECKOW pabdoOThI: CBOWCTBA pPacTBOpa YKCYCHOMU
KHCJIOTBHI.

PacuérHeble 3a1aum.

Bbluucienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Maccbl, 00b&Ma, KOJIMYEeCTBa
HCXOJHOIO BEIIECTBAa MWJIM NPOAYKTAa pPEaKIMHU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKIINN).

A3oTconepikalie opraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe Opranndeckue coeuHenus. Puzndeckue 1 XUMHUYECKUe
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIKMHA). buojormuyeckoe 3HaueHHE AMMHOKHCIIOT.
ITenTuaer.

benkm kax TPUpPOIHBIE BBICOKOMOJIEKYIISIPHBIE coenuHeHus. [lepBudHas, BTOpHYHAs U
TpEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalys,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

OKcliepUMEeHTAIbHbIE METOJIbl M3YUYCHMs BEIECTB W MX IPEBpAIlEHUI: HaON0JeHUE U
ONHCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalusi OCNKOB TNpH HArpeBaHWW, IIBETHHIC
peaxiuu OeIKoB.

BbIcOKOMOIEKYJISIPHBIE COETMHEHUS




OcCHOBHbBIE MOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJUMEPHU3AIUHU, CPEIHssT MOJIeKylsipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOTMMEpHU3aIIs U MOJIMKOHICHCAIIHS.

DKCIIepUMEHTAILHBIE METOJIbI M3YUYEHUS BEIISCTB M HMX IPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyuyyKOB.

MeXnpeAMETHBIE CBS3H.

Peanmzanusi MeXINpeIMETHBIX CBSI3€M MPU M3YyYEHUM OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HMCIOJb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX IOHSATHH, TaK U
MOHSITUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHUS: SBJICHHE, HAy4HBIH (aKkT, TUmores3a, 3akKoH,
TEOpus, aHaju3, CHUHTE3, KiIaccupukalus, M[EePUOJUYHOCTh, HAOIIOJCHNE, HW3MEpEeHUE,
OKCIIEPUMEHT, MOJICTTHPOBAHHE.

®uzuka: Matepusi, SHeprusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBA, (DM3MYECKHE BEITUYMHBI U €IHHUIIBI
UX U3MEPEHUS.

buonorus: kierka, opraHusM, Omocdepa, OOMEH BEHIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIICBObI, )KUPHI, PEPMEHTHI).

['eorpaduisi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus: nuuieBble TPOAYKThI, OCHOBBI PAIMOHATILHOTO MUTAHU, MOIOIINE CPECTBA,
JICKapCTBEHHBIE M KOCMETHUYECKHE MTPeTapaThl, MATEPHUAIIbI U3 HCKYCCTBEHHBIX U CHHTETHYCCKHX
BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUA

Teopernyeckne 0OCHOBbI XMMHUH

XuMHUecKuil ameMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAas 000J0YKa.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTaNy, s-, P-, d- anmemeHTb. OCOOCHHOCTH
pacrpesie/ieHUs] JIEKTPOHOB MO OpOUTANsIM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHQUTYypalusi aTOMOB.

ITlepuognueckuit 3akoH u Ilepuoguueckas cucrema XUMHUYECKMX diieMeHTOB [l
U. MenneneeBa. Csi3p mnepuoguueckoro 3akoHa u Ileproguueckoil CHUCTEMBl XMUMHUYECKHUX
aneMmeHToB JI. 1. MeHnzeneeBa ¢ COBPEMEHHOM TEOPHEW CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILECTB
10 TpyIIaM U Nepuojam. 3HaueHHEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XHMMHUYECKas CBs3b. Buabpl Xumudeckod CBsI3U (KOBaJIeHTHAast
HEMoJIsIpHasl U TOJIsIpHAsi, MOHHAsA, MeTaJuIMuyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOU
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BameHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEeHb OKUCIEHN. IOHBI: KAaTHOHBI M aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTvie 0 qucnepcHBIX cucreMax. VICTMHHBIE M KOJUTOMIHBIE pacTBOPbI. MaccoBas 101
BEILIECTBA B PaCTBOPE.

Knaccugukamus HeopraHmueckux coeauHeHHi. HomeHkiaTypa  HeOpraHHYecKuX
BEIECTB. ['€eHeTHyeckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K PA3THMYHBIM
KJIaCcCaM.



Xumudeckas peakius. Krnaccubukamuss XUMHYECKHMX PEaKIUid B HEOPTaHUYECKON W
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXpPAHEHMs U NpPEBpAILEHUs
SHEPIUM NPU XUMUYECKUX PEaAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHoBecue. (DaKTOpbl, BIUSIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponauTnueckas auccouuanus. CunpHble u cinadble smekTponuThl. Cpena BOIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpalbHAas, 1eJI0YHasl.

OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpALUs
tabimun «Ilepuonuueckas cucrema xumudeckux snemeHtoB [I. U. MenaeneeBay, u3ydeHue
Mozelen KPUCTAIUIMYECKUX pPElETOK, HabmroieHue
U OMKCaHUe JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOAOPOIa B
IPUCYTCTBUM  KaTaJnU3aTopa, ONPEAENIEHUE Cpeabl pacTBOPOB BEIIECTB C  IIOMOIIbIO
YHUBEPCAJIbHOTO MHJMKATOPA, PEaKI[Md MOHHOTO OOMEHaA), MPOBeIeHNE MPAKTHUYECKON padoThI
«Bnusiaue pa3nuyHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIum».

Pacuérnbie 3a1a4u.

Pacuérpl o ypaBHEHUSIM XUMUYECKUX PEAKLIUMA, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETBHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATUS «MACCOBAs 0JI BEIIECTBAY.

Heopranuyeckasi xumusi

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoguyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTpOeHMsI aroMoOB. (Du3nMyecKkue CBONMCTBA HEMETAJUIOB.
AJIoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yriaeposaa).

XVWMUYECKUE CBOWCTBA BaXXHEHINMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa,
yIIepoaa U KPEMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramnsl. I[lonoxenue meramioB B [lepuogudeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB [1.
. MenneneeBa. OCOOEHHOCTH CTPOEHMs 3JEKTPOHHBIX 000JI0YeK aTOMOB MeTaioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIulaBbl METAIOB. DJIEKTPOXMMHMUECKUN psifl HANPsKEHUM
METAJIIOB.

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpPUM, KaiWii, KaJblMi, MarHuw,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCJUHEHUH.

O61ure criocoObl Moay4yeHus: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCIEpUMEHTAJILHBIE METOJIbl M3YYEHHs BEIIECTB M WX MNPEBPAICHUN: HU3YyYEHHUE
KoJuleKuuu «MeTaisl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIBHBIX
3a1a4, HaOJNIOJEeHMEe W  ONHMCAHWE JIEMOHCTPALMOHHBIX U  JIAOOPATOPHBIX  OIMBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
pEaKIuy Ha KAaTHOHBI METAJLJIOB).

PacuérHeble 3a1aum.

Pacuérel macchl BemiecTBa WM 00BbEMa Ta30B MO W3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEaKIMU BEUIECTB, pacué€rbl Macchl (00BEMA,
KOJINYECTBA BEIECTBA) MPOJTYKTOB PEAKIIUH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U KU3Hb

Posib xumun B obecrieueHUuH SKOJIOTHUECKOM, SHEPreTHYeCKON U MUIIeBOM 0e30MacHOCTH,
pa3BUTUM MenuUuHBL. [loHATHE O Hay4yHBIX METO/aX ITO3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBinenuss 00 OOMMX HAy4YHBIX MPUHLMINAX MPOMBIIUIEHHOTO TMOJYYEHUS
BAKHENIIMX BEILECTB.

YenoBek B MHUpE BELIECTB W MaTepUaloOB: BaKHEHIINE CTPOUTEIbHBbIE MaTepuabl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl i1 SJIEKTPOHUKH,
HaHOMAaTepHaJibl, OpraHM4eCKHe U MUHEpPaJIbHbIE y100pEHUSI.




XuMHS ¥ 370pOBbE YENOBEKa: MpaBUja HCIOJIb30BAHMS JIEKAPCTBEHHBIX Iperaparos,
npaBUIIa 0e30MmacHOTO UCIIOJIb30BaHUS pernapaToB OBITOBOM XUMHH
B [TOBCE/IHEBHOM JKHU3HH.

MeXnpeAMETHBIE CBS3H.

Peanuzamus MeXNpeaAMETHBIX CBA3€H MpU M3y4eHUU OOIIEH M HEOpPraHM4YeCKOW XMMHH B
11 xacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK U MOHSTHUM, SBISIOUIMXCS CUCTEMHBIMU JAJISl OTJEIbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO61re ecTeCTBeHHO-HAYYHbIE TIOHATHS: Hay4HbIH (pakT, rUnoTe3a, 3aKOH, TEOPHs, aHaIH3,
CUHTE3, KIacCHU(pUKAILUs, MEPHOAUIHOCTh, HAOIIOJACHHUE, JKCICPUMEHT, MOJCINPOBAHHUE,
U3MEepeHue, ABJICHHUE.

duznka: marepusi, YHEPTrHs, Macca, aToOM, JJICKTPOH, MPOTOH, HEHUTPOH, MOH, H30TOII,
pPaZl0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIIMUUHBI U €IMHUIIBI KX U3MEPECHHUSI, CKOPOCTb.

buonorus: kierka, opraHuszM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE TIOPO/IBI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHOJIOTHS: XUMUYECKas IIPOMBIIUICHHOCTh, METAJLTYPIHsI, IIPOU3BOJICTBO CTPOUTEITHHBIX

MaTCpHraJIoOB, CENBCKOXO03IHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBIIIJIICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMETHUYCCKUX mpemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIHOHHBIX MaTcprajios, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [MPOTPAMMBI 110 XMMHWU HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHHS OOYyYaroLMMHCA
MporpamMM CpeIHero o0miero oOpa3oBaHUs (JUYHOCTHBIM, METANPEJAMETHBIM U MPEAMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM sl pa3pabOTKM IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IIPOrpaMM CpeTHEro 00IIero 00pa30BaHus ABISETCS CHCTEMHO-/IEATEIbHOCTHBIA MOIXO/.

B cooTBeTcTBMM € CHCTEMHO-IEATENBHOCTHBIM IIOAXOAOM B CTPYKTYPE JMYHOCTHBIX
pe3ysnbTaTOB OCBOEGHMS TNpeameTa «XHMHsD» Ha YPOBHE CpEJHEro oouero ooOpazoBaHus
BBIJIETIEHBI CIIEYIOIINE COCTABIISAIONINE!

OCO3HaHWE OOYYArONIUMUCS POCCUMCKON TpakIaHCKOW HMIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH M CAaMOOIIPEIEIECHUIO;

HaJIMYue MOTUBALUU K 00y4EHUIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsi PyKOBOJACTBOBATbCS B CBOEH JESATEIHLHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, TPUCYLIIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOTO
o0Opa3oBaHus;

HaJIMYUe TPABOCO3HAHMS HKOJIOTMUYECKON KYyJIbTYphl UM CHOCOOHOCTH CTaBUTh LENU H
CTPOUTH KU3HEHHBIE IJIAHBI.



JINYHOCTHBIE pE3yJIbTAaTHl OCBOCHHS IpeaMeTa «XHMHUS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHOIl M BOCIUTATEIBHOM JEATEIILHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COIIMOKYJIBTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSMH W HJ€aJlaMHd  POCCHICKOTO
IpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NPaBUIAMHU MOBEICHHS,
CIIOCOOCTBYIOIIMMH IPOLIECCaM CaMOIIO3HAHMS, CAaMOPA3BUTHSA M HPABCTBEHHOT'O CTAHOBJICHHS
JMYHOCTH 00YYaIOIINXCS.

JIN4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMEeTa «XUMHS» OTpPaXaroT cHhOpMHPOBAHHOCTH
ONbITa TO3HABATEIBHOM M MPAKTHYECKOW MAEATEIbHOCTH OOYYaIOMIMXCS 10 pealn3aluu
HPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIUTAHMSA:

OCO3HaHUS 00YYAIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 00s3aHHOCTEH, YBOKEHUS K
3aKOHY U TPABOTIOPAIKY;

IPE/ICTaBICHNS O COIMAIbHBIX HOPMaxX W TPaBHIAX MEKIMYHOCTHBIX OTHOIICHUI B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPUYECKOH JESTEIBHOCTH MPU CO3/IaHUH YYEOHBIX MTPOCKTOB,
pelIeHny y9eOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHUN XUMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh M TIPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTHUKY U apryMEHTBI IPyTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH e TENbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMS:

[IEHHOCTHOTO OTHOUICHUSI K HCTOPHYECKOMY M HAy4YHOMY HACIEIUI0 OTEYECTBEHHOU
XHMUH;

YB@KEHHsSI K TIPOILIECCY TBOPYECTBA B OOJACTH TEOPHHM W TPAKTUYECKOTO MPHUMEHEHHS
XMMHUH, OCO3HAHUS TOTO, YTO JIOCTIIKCHMS HAYKH €CTh Pe3yJbTaT JUIUTEIbHBIX HAOJIOICHHI,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB,;

MHTEpeca M TI03HABATEIbHBIX MOTHBOB B IIOJYYCHHH U TIOCIEAYIOIIEM aHAJIN3e
UHPOPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM O0T€YeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPaBCTBEHHOTO CO3HAHMSI, STHYECKOT'O TIOBEJICHHUS;

CIOCOOHOCTH  OLIEHMBATh CUTYallUd, CBS3aHHbIE C XUMHMYECKUMM SIBICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTHPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIGHUBATh CBOE IOBEIEHHE W TIOCTYNIKH CBOMX TOBApUIIEH C TO3UIHHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TOCIECTBUNA ITUX MOCTYIKOB;

4) ¢popMHUpPOBaHMS KYJIbTYPHI 3/10POBbSI:

NOHUMAaHMs LIEHHOCTeH 310poBoro M Oe3omacHoro obpasza KHU3HU, HEO0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DU3MYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

coOuro/IeHHs MpaBuil 0€30MacHOro oOpallleHHsl ¢ BEIeCTBAMU B OBITY, MOBCEIHEBHON
YKU3HHU U B TPYIOBOH JI€ATEILHOCTH;

NOHUMaHMS LEHHOCTH MpPaBUJI HMHIUBUAYATBHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIIHSIX, YTPOXKAIOIIUX 3TOPOBBIO U )KU3HHU JIFOICH;

OCO3HAHMs TOCIEACTBUI M HENPHUATHS BPEIHBIX NMPUBBIYEK (YHOTPEOIEHUs AIKOTOoJsd,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIUTAHUS:

KOMMYHUKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATEILCKOW JIESTEILHOCTH,
OOIIECTBEHHO M0JIE3HOM, TBOPYECKOM U IPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B pEIICHWH NPAKTHYECKUX 3a7ad COLUAIBHOM
HaMpaBJIEHHOCTH (B PAMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQeccHuil pa3udHOro pona, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUH M0 XUMUU;

YBaKEHUS K TPYIY, JIFOJSIM TPya U pe3ysibTaTaM TPYJAOBOU ACSATEITbHOCTH;



FOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHIMBUIYaJbHOW TPAaeKTOPHUH 0Opa3oBaHUS,
Oynmymieit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IIeCcTBa;

6) 9K0JIOrH4eCKOr0 BOCIUTAHUS

9KOJIOTHYECKH 11€I€CO00Pa3HOr0 OTHOLICHHS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMII¢;

MOHMMAaHHUA TJI00aNbHOTO XapakTepa HKOJIOTMYECKUX MPOoOsieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPEMbL;

OCO3HAaHUS HEOOXOIUMOCTH UCHOJB30BaHUS JOCTHXKEHUNH XMUMHHU JUIS PEIIEHUs BOIPOCOB
paloOHaIbHOIO IPUPOIOIOIb30BaAHUS;

AKTHUBHOTO HENPUATHS JCUCTBUM, NMPHUHOCAILIMX BpEI OKPYKAIOIIEH NPUPOJHON Cpene,
YMEHHUS MPOrHO3UPOBATH HEOJATONMPUSTHBIE SKOJOTUUYECKHE TOCIEACTBUS MPEIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJUYMsl PA3BUTOIO HDKOJOTMUYECKOTO MBIIIJIEHUS, SKOJOTUYECKOU KYJIbTYpPbl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHOM MIPAKTUKE, CTIOCOOHOCTU U YMEHHUS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHUKU;

MOHMMAaHUA CHeNUPUKA XUMHUU KaK HayKHd, OCO3HaHUS €€ poiau B (PopMHpOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3aHUU LIEJOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHnH podsIeM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOSXKAEHHOCTH B 0COOOM 3HAUMMOCTH XHMHHU JJIi COBPEMEHHON UMBUIM3AIUU: B €&
TYMaHHCTUYECKON HANpPaBIEHHOCTH M BAXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KyJbTYpPbl, PELUICHUH TI00ANBHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOIA,
HHEPreTHUYECKON, NUIIEBOW M JKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULUHBI,
o0ecrevYeHny YCIOBHM yCIEeNTHOTO TPyAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTU: T[IOHUMAHMSI CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS JieJaTh 000CHOBAHHBIE 3aKJIFOYEHHS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMUXCS TAHHBIX
C LEJBIO MTOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO UCII0JIb30BATh XUMUYECKUE 3HAHUS JIJISl pellleHus: npolaem
B PEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIe10BAaTENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpephIBHOMY O0pa30oBaHHI0O M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMW TI0 XUMHH B COOTBETCTBUM C >KHU3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpyda B pa3iIUyHBIX cdepax mnpodeccnoHanTbHOM
JIeATEITbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenmMeTHble pe3yabTaThl OCBOEHUS Y4YeOHOTO mpeaMera «XUMHUS» Ha ypPOBHE
cpemHero o0mero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe i1 (OPMUPOBAHUS MHUPOBO33PEHUSI OOYUAIOMIMXCS MEKTUCIUTLINHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOW KapTUHBI MUpa



U crieruuKy METOJIOB NO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTrus, SIBJICHUE, MPOIECcC, CHCTeMa, HAy4YHBIH (PaKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIeI0BaHUE, HA0II0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHe);

YHUBEpPCaJIbHbIE yueOHbIe JeicTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynatuBHble), oOecneunBaromue (GopMupoBaHUE (PYHKIIMOHAIBHOM TPaAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYaroIINXCs;

CIIOCOOHOCTh ~ OOYy4YarOIIMXCS ~ MCIOJIb30BaTh ~ OCBOGHHBIE  MEKIUCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHUBEpCaJlbHbIC Y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COIIMAJIbHON MPAKTHKE.

MeranpeameTHble  pe3yjbTaThl OTPa)KalOT OBJIAJICHUE YHUBEPCAJIbHBIMU yUE€OHBIMU
[TO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEUCTBUSAMU.

OB.]'[a}IeHHe YHUBEpPCAJIBHBIMUA yqeﬁanMn MO3HABATEJIbHBIMHU A€ CTBUSIMM

1) 6a30Bble JJOrnYecKue AecTBUS:

CaMOCTOSITENILHO  (DOPMYJIMPOBAaTh M aKTyaJIM3UPOBATH MMPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIIATh IETU JCSITeILHOCTH, 3aJaBas TapaMeTpbl U KPUTEPHH HX JOCTHIKEHUS,
COOTHOCHUTH PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

UCIIOJIb30BaTh TIPU OCBOCHWUW 3HAHUU NPUEMBI JIOTUYECKOTO MBINUICHUS — BBIICTATH
XapaKkTepHble TPU3HAKU TOHSATHH W YCTAaHaBIMBAThb WX B3aHMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS TSI OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SBIICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPUYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pacCyXaeHus (MHIYKTUBHbIC, JACIyKTUBHBIC, I10 aHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh B TPOIECCe TO3HAHMS, UCTIOIb3yEMbIe B XHMHH CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe00Pa30BbIBATH MOJIETIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJI€MEHTA,
XUMHUYeckass (opMyiia, ypaBHEHHE XHMHUYECKOH pEakIMu — TP PEIIeHUH Y4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATh Ha3BaHHBIE MOJEIbHBIC MPEICTaBICHUS
JUTSI BBISIBIICHUS XapPaKTEPHBIX MTPU3HAKOB U3yYaeMbIX BEIIECTB U XHMHUSCKUX PEAKITHH.

2) 0a30BbIe HCCIEI0BATEILCKHE TCHCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMHUICCKUX PEAKITUIA;

dbopMynupoBaTh I[ETW W 3aJa4d HCCIEJOBAaHHUSA, HCIOJIb30BaTh IIOCTABIEHHBIE W
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO TUIAHUPOBAHUS M TPOBEICHUS YUCHHYECKHX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOIaTh 32 XOJOM MPOIIEcca, CaMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATh OOOOIIEHHWS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yIbTaTOB UCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

NpHOOpETaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOH M TMPOCKTHOW NeATeIhbHOCTH,
MPOSIBJISATH CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJOB peIIeHUs
MPAKTUYECKUX 33724, IPUMEHEHUIO Pa3IMYHBIX METOIO0B MTO3HAHUSI.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPOpMAIUU (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJEpKaHUWs, CIpaBOYHBIE TocoOus, pecypchl HHTepHeTa),
AHAM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB U (HOpPM TPEICTABICHHUS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCT;



(bopMyIHpOBaTh 3aMpOoChl M TPUMEHSTH Pa3IMYHbIE METOIBI TMPH IOHCKe W OTOOpe
uHpopManuu, HeOOXOIMMOM IS BBIOJIHEHHS YUeOHBIX 3a/1au OMPEaeIEHHOTO THIIA;

nproOpeTaTh OIBIT UCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH |
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIbHYI0 (OpMY TpeAcTaBiIcHUs MH(MOpMAIMU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIA SI3bIK B KauyeCTBE CPEICTBA MpPH paboTe ¢ XHUMHYECKON
uHpopMaLuell: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUECKHe W MaTeMaTU4YecKHe) 3HaKH |
CHUMBOJIBI, (hOopMyIIbI, a0OpEeBUATYPBI, HOMEHKJIATYPY;

UCTIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISATHOCTH.

OBJIaIIeHﬂe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH:

3aJaBaTh  BOMPOCHI IO  CYHIECTBY  OOCYKIaeMoil TeMmMbl B  XOJe  Juajora
W/WIM JIUCKYCCUH, BBICKAa3bIBaTh HJIECH, (OPMYIMPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITTOJIHEHUS TTPEIOKEHHOW 3a/1a4u;

BBICTYIIaTh C IPE3CHTAlMEi PEe3yJIbTaTOB IO3HABATEILHON JEATEILHOCTH, IMOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
9KCIIEPUMEHTA, IPAKTUYECKOW pPabdOTHl 1O MCCIEAOBAHUIO CBOMCTB H3y4YaeMBIX BEILIECTB,
peauzanuu y4eOHOro IIPOEKTa u dbopmynupoBath BbIBO/IbI
1O pe3yibTaTaM MPOBEAEHHBIX HWCCIEIOBAaHUA ITyTEM COIVIACOBAHMSA TIIO3UIMH B XOJe
o0cCyXJIeHUsI 1 OOMEHA MHECHUSIMHU.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryas I THBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIHO IUIAHUPOBATh U OCYILECTBIISATh CBOIO IIO3HABATENIBHYIO JESITEIbHOCTD,
onpenenss e€ eI M 3aJauyd, KOHTPOJIHUPOBATh M MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBAThH
npeJiaraéMblii alrOpuTM JEUCTBUN NPU BBINOJHEHUM y4E€OHBIX M HCCIIEIOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YUYETOM IOJyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLIUAX;

OCYLIECTBIIAITh CaMOKOHTPOJIb CBOEH JACIATEIBHOCTM Ha OCHOBE CaMoOaHalIW3a W
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckas XuMush» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEICTABIICHUN O XUMUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIU XUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUM MBIIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IS peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpAsl BKIIOYAET: OCHOBOIOJIATAIOIIUE
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,



JJIEKTPOOTPHULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPyKTypHass ¢Qopmyaa (pa3BépHyTas H
COKpamiéHHasl), MOJIb, MOJISIpHas Macca, MOJAPHBIH 00BEM, YIJIEpPOIHBIA  CKEJeT,
(GyHKUMOHAJbHAS TPYyIINa, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIJIEBOJOPOBI, KACIOPO U a30TCOACpKAIIME COCAUHEHUS, MOHOMEp, IOJIUMEDP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS ); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHMSI OpraHUYECKHX
BeuiectB  A. M. ByriepoBa, 3akOH COXpaHEHMs MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU; MHPOBO33PCHUECKHE 3HAHUs, JIe)KAlUe B OCHOBE ITOHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DAaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHUH U 0€30MaCHOM HCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
Y IIPAKTUYECKOM JEATEIBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTb YMEHUH BBIABIATh XapaKTEPHbIE NMPU3HAKKU MOHATUMN, YCTaHABIMBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHUS IIPU OIIMCAHUU COCTABA, CTPOCHUS U
IIPEBPALICHUI OPraHU4YECKUX COCIMHEHUM;

c(OPMHPOBAHHOCTh YMEHHH HCIOIb30BaTh XUMHUYECKYIO CHMBOJHKY JJIsI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (HOpMY OpPraHUYECKUX BEIIECTB
U YpaBHEHHH XMMHMYECKUX PEAKLUN, U3rOTABINBATh MOJEIN MOJIEKYJ OPraHHYECKHX BEIIECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpMHUPOBAHHOCTh YMEHUHN yCTAHABIMBATh MPUHAAIEKHOCTh U3YUEHHBIX OPraHUYECKHUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJEHHOMY KIAcCy/Tpynne COeIUHEHUMN
(YyrieBomopobl, KHCIOPOJA M a30TCOAEpXKAlllue€ COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUs), JaBaTh MM Ha3BaHMs Ho cucremarndeckoi HomeHkiatype (IUPAC), a takxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHUYECKHUX BEILECTB (STUJIEH, MPOIMUJIEH,
alleTUIeH, STWIEHIJMKOIb, [JIHMLEPUH, (eHod, (GopMaibAeru, aueTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasl KUCIJIOTa, OJIEMHOBAsl KMCIIOTA, CTEAPUHOBAs KHUCJIOTA, IJII0K03a, (PPyKTO3a,
Kpaxmall, [eJUII0J103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENATh BUIbl XHMUYECKOW CBSA3M B OPraHUYECKUX
COEMHEHUsX (OJJMHAPHBIE U KPAaTHBIE);

c(OpMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJOKEHHUS] TEOPUU CTPOCHUS OPraHUYECKUX
BemecTB A. M. ByTtiepoBa a1 00ObsiICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHsI MaCcChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMM XapaKTepH30BaTh COCTaB, CTpOeHHE, (U3NYECKUe U
XUMHYECKHE CBOMCTBA THUIIMYHBIX IIPEACTABUTENIEH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB
(MeTaH, 3TaH, STWJEH, NPONMWJEH, aleTwieH, OyTranuen-1,3, MerwnOyraaueH-1,3, OeHzoi,
METaHOJ, ATaHOJ, ITUJIEHTJIUKO/Ib, TJIMUEPUH, (EHOJ, aleTalbJeru]l, MypaBbHHAsl U YKCyCHas
KUCJIOTBI, TJIOKO3a, KpaxMalsl, IeJUII0JI03a, aMUHOYKCYCHasi KHCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKJIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEaKLHU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOpMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BATh HCTOUYHUKH YIJIEBOAOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIMA Ta3, yroib), cHOCOOBl MX MEpPepabOTKM M MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEPEepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCICHHUS [0 XHMHUYECKUM YpPaBHEHHSIM
(Macchbl, 00bEMa, KOJNIMYECTBA HMCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO W3BECTHBIM
Macce, 00BEMY, KOJINYECTBY OJIHOTO u3 UCXOJIHBIX BEILIECTB
WM IIPOJYKTOB PEAKIUN);

c(OpPMHPOBAHHOCTh YMEHHH BJIaJeTh CUCTEMOW 3HAaHUH 00 OCHOBHBIX METOJ[aX HAay4HOTO
MIO3HAHMSI, MCHOJB3YyEMbIX B XWUMHHM IPH M3yYEHHM BEHIECTB M XHWMHUYECKUX SBJICHUUN
(HabmofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHNN B KOHKPETHBIX KU3HEHHBIX CUTYAlHUsIX, CBI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh TpaBUiIa MOJTH30BAHUS XUMUYECKON TOCYI0U U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;



c(OpMUPOBAHHOCTh YMEHUU I[JIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallleHus1 OpraHU4YEeCKUX BEIIECTB IIPU HAarpeBaHUM, NOJYyUYEHUE ITHIEHA U U3YUYEHHE €ro
CBOMCTB, KaueCTBEHHbIC PEAKIMH OpPraHMYECKUX BEILECTB, JeHaTypanus OeJIKoB Ipu
HarpeBaHUU, IIBETHBIC PEAKIIMU OCIIKOB) B COOTBETCTBHU C MPAaBUIIAMU TEXHUKU 0OE30MaCHOCTU
npu oOpallleHUuu C BEIIEeCTBAMU U JIAOOPaTOPHBIM 00OPYIOBaHUEM, MPEICTABISTh PE3YIbTaThl
XUMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAKUUN U
(dbopMyIIMpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(POPMAIHIO,
MOJTy4aeMyIo U3 Pa3HbIX UCTOUHUKOB (CpeacTBa MaccoBoil nundopmarnuu, UHTEpHET U IpYyTUX);

c(OPMHPOBAHHOCTh yYMEHHUH COOJIOAaTh MpaBHJa SKOJIOTMYECKH LEIeco00pa3Horo
MOBE/eHUs B OBITY M TPYAOBOH [EATEIBHOCTH B LENSIX COXPAHEHUS CBOETO 3[0POBBS U
OKpY arollel MPUPOJHON cpesibl, 0OCO3HaBaTh ONACHOCTh BO3AECMCTBMS HA >KUBBIE OPraHU3MbI
ONpENENEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHiaTe Ha
pUMEpPax CIOCOObI YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEIHOTO BO3/ACHCTBHS HAa OPraHU3M
YEJI0BEKa;

JUIsl 00YyYaroIIMXCsl C OTPAaHUYEHHBIMM BO3MOXXHOCTSIMU 370POBbSi: YMEHHUE INPUMEHSTh
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSL CIIETIBIX M CITA00BUISAIIMX O0YYArOIINXCS: YMEHUE UCTIONb30BaTh Pelbe(h)HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiiis nis 3anucu Xumudeckux (Gopmyot.

11 KUIIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmas W HeEOpraHudecKas XUMHUS
OTPaXKaroT:

c(hOPMUPOBAHHOCTh TPEJACTABJICHUH: O XHWMHYECKOW COCTABJISIIONICH €CTECTBEHHO-
HAay4YHOW KApTUHBI MHpA, POJM XUMHHM B TO3HAHWM SIBJICHUH NPUPOIBI, B (POpMUpPOBAHUU
MBIIUICHUST W KYJIbTYphl JHYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN st
pelieHusT TPaKTUYeCKUX 3a/Jad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE CHCTEMOM XUMHYECKHUX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOMOJIATAOIINE
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OpPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XHUMHUYECKas CBs3b (KOBAJICHTHAas, WOHHAs, MeTa/lInyeckas, BOJOPOIHAsA),
KPUCTAJUIMYECKass  pEIIETKA, THUIbI XUMHYECKUX  PEaKIUd, PacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKUCIUTEIb, BOCCTAHOBMUTENB, CKOPOCTH
XUMUYECKOW  peakIMh, XHUMHYECKOE€ paBHOBECHE); TEOpUM M  3aKOHBI  (Teopust
ANEKTPOJIUTUYECKON aucconmanuu, nepuoanueckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS HEPTHHU MPU XUMUYECKUX
pEaKIusix), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
Jie)Kalye B OCHOBE IIOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHH,
dakToNOrMUecKre CBEJCHUS O CBOWMCTBAX, COCTaBE, MOJYUYECHUH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHICCKOM JCSITEIILHOCTH YEIIOBEKA,;

c(OpMUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSATUH, YCTAaHABIMBATH
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IMPU OMUCAHUU HEOPTaHUYECKHUX
BEILIECTB U UX MPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHUU HCIIOJIH30BATh XUMHYECKYI0 CHMBOJHUKY JJIS COCTABJICHUS
dbopMynl BeHIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUi, CHCTEMATHYECKYI0 HOMEHKIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCIIBIA a3, aMMHAK, Tami€Has HM3BECTh, HEraméHas HM3BECTb, MUTHEBASI COJMA, IUPUT M

JPYTHE);



c(OpMUPOBAHHOCTh YMEHUN ONPEEIATh BAJIEHTHOCTh M CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX PAa3JIMUHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAsl, MOHHAS,
MeTaJIJINYeCcKasi, BOJOPOJHASA) B COCAMHEHMSIX, TUI KPUCTALIMYECKONH PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHasi, MOJEKYJSpHas, MOHHAs, METa/NIMYecKas), XapakTep cpeabl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCTMHEHU;

c(OpPMUPOBAHHOCTh YMEHHI YCTaHABJIUBATH MPUHAICKHOCTh HEOPTAaHMUECKUX BEIICCTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie CoeIMHEeHUN (IIPOCThIe BEeUIeCTBa — METAJUIbI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHUS, KUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COIH);

c(OpMUPOBAHHOCTh ~YMEHHMH  pPacKpbIBaTh CMBICH Iepuogudeckoro 3akoHa [l
W. MenneneeBa # JEMOHCTPHPOBATH €ro  CHCTEMATHU3HPYIOMIYIO, OOBSCHUTECIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINU;

c()OPMUPOBAHHOCTh ~YMEHUH  XapakTepHU30BaTh JJCKTPOHHOE CTPOSCHUE AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoil cUCTEMBbl XMMUYECKUX 3JIEMEHTOB /l.
W. MenneneeBa, UCHONb3ys MOHITUS «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY, «IHEPrEeTUYCCKHE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM HW3MEHEHHUs CBOMCTB XHMHMUYECKHUX JJIEMEHTOB U UX
COCIMHEHUHN 10 mepuojam u rpymmnaM llepruoaudeckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB /.
N. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA
HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME N'€HETUYECKOU
CBSI3M MEXJly HEOPTaHMYECKHUMHU BEIIECTBAMHU C TOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKLUi;

c(OpPMUPOBAHHOCTh YMEHHUS KIIACCU(DHUIIUPOBATHL XMUMHUYECKHE PEAKIUU TI0 Pa3THYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeIIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTETICHEW OKUCIICHUS SJIEMEHTOB, 00PaTUMOCTH PEAKIUH, YYACTHIO KaTaJIn3aTopa);

c(OpMUPOBAHHOCTh YMEHUHN COCTAaBIATh YPaBHEHHs PEaKUUN Pa3IUYHBIX THUIIOB, ITOJHBIE
U COKpalIEHHBIC YPAaBHEHHS pPEaKlUii HOHHOTO OOMEHA, YUMTHIBAsl YCIOBHUS, MPU KOTOPBIX ITH
peakLMu UAYT A0 KOHILIA;

c(hOPpMUPOBAHHOCTh YMEHHH TMPOBOJUTH PEAKIMHU, TMOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HWOHBI,
MPUCYTCTBYIONINE B BOJHBIX PaCTBOPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH PaCKpBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPECTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMH OT
pa3IuyYHbIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIlHero Bo3aencTBus (mpuniun Jle [arensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUYECKHE MTPOIIECCHI, JIEKAIIE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
MPEACTABICHU 00 OOIMX HAYYHBIX MPUHIUIAX U HKOJOTHYECKUX MPOOJIEMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh yMEHHUN TMPOBOJAWTH BBIYHCICHUS] C WCIOIb30BAHUEM TIOHSATHUSA
«MaccoBasi IOl BEIECTBA B PACTBOpPE», OOBEMHBIX OTHONIEHUH Ta30B MPU XUMHYECKHX
peakImsIX, MacChl BelIecTBa WiIM 00BEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MACCe
Wi 00bEMY OJHOTO M3 YYAaCTBYIONIUX B PEAKIIMHM BEIIECTB, TEIIOBOTO 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MacChl BEIIECTB, IPEBPAIICHHS U COXPAHCHUS DHEPTUH;

c(OpMUPOBAHHOCTh YMEHHUI COOMIOIaTh MpaBUiIa MOJB30BAHUS XUMUYECKOU MOCYAON H
1abopaTOPHBIM 000PYIOBaHKEM, a TAaK)Ke MPaBUIa OOpAIEHUS C BEIIECTBAMUA B COOTBETCTBHUH C
WHCTPYKIHUSMHU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IUTAHUPOBATH M BBITIOJHATH XWMHUYECKHH HKCIIEPUMEHT
(pazmokeHue TEpOKCHIa BOJOPOAA B MPHUCYTCTBHHM KaTalu3aTopa, OMpENeJCHHE Cpeibl
PacTBOPOB BEIIIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHINKATOPA, BIMSHUE PA3IMUHBIX (DAKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklud HMOHHOTO OOMEHa, KAa4eCTBEHHBIC peaklud Ha
cynbdar-, kKapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTHOH aMMOHMUS, PEIICHUE DKCIEePUMEHTATBHBIX



3amaq 1o TemaM «Metams» u «Hemeramnb») B COOTBETCTBHHU C TNPABWIAMH TEXHUKHU
0€30I1aCHOCTH MPH 0OpaIleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYI0BAHUEM, NIPE/ICTABIISATH
pe3ynbTaThl XMMHYECKOTO SKCIEpHUMEHTa B (hopMme 3amucu ypaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GOpMyJIMPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3YyJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3UPOBATh XUMHYECKYIO0 HH(OPMAIHIO,
MOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CPEACTBa MacCOBOW KOMMYHMKanuu, WHTepHET u
ApYTHUX);

c(OPMHPOBAHHOCTh yMEHHUH COOJIOAATh TpaBMJIa SKOJOTHUECKH IEJIECO00pa3HOro
NOBEICHUSI B OBITY W TPYIOBOW JAEATEIBHOCTH B LENSAX COXPAHEHHsS] CBOETO 3/I0POBbS H
OKpY’Karolle MpUPOAHON Cpelbl, 0OCO3HABAaTh OMACHOCTh BO3JCHCTBHS HA JKUBBIE OPraHU3MbI
OIIpeIeIEHHBIX BELIECTB, MOHMMas cMbIca nokasatens [1/IK, mosicHATh Ha mpuUMepax CIIOCOObI
YMEHBUICHHUS U MPEIOTBPAILICHHS UX BPEJIHOTO BO3ICHCTBUS HA OPraHU3M YEJI0BEKa;

U1 0OyYaroIIMXCsl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3[J0POBBSI: YMEHHE NPHMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CIICTIBIX M CTa0OBUAAIINX OOYYAIOIIUXCS: YMEHUE HCIOIb30BaTh PEIbe(hYHO-TOUCUHYTO
cucreMy o6o3nauenuii JI. bpaitns nis 3anucu Xxumuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmeHoBaHue pa3aennoB U TeM PpOrpaMMbl KomnnuectBo yacos OnexTpoHHbIe (IIU(PPOBHIC)
w/n Bcero  KoHTposbHbIe [IpakTrueckue 00pasoRaTeNLHEIE pecypeE!
paboThl paboThl
Pa3gen 1. TeopeTrnyeckue 0CHOBBI OPraHUYeCKOH XUMHH
1.1 TIlIpenmer oprannyeckoit xumuu. Teopust ctpoenust 3
oprannyeckux coenunennit A. M. Bytneposa
Wtoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 TIlpenenbHble yIIeBOAOPOIbl — AIKAHbBI 2
2.2 HenpenenbHbIE YIIEBOJOPOIbI: AIKEHBI, AJIKATUCHBI, aIKHHBI 6 1
2.3 Apomaruueckue yrieBoJOpO b 2
2.4  TlpupoaHble HICTOYHUKH YTIEBOJOPOIOB U HX IepepadboTKa 3 1
Hroro no pazneny 13
Pa3gen 3. Kuciopoacoaepxxaimme oprannyeckue coenHeHust
3.1 Cnuptsl. ®enon 3
3.2 Anpnerunsl. Kap6onossie kucnoThl. CloxHBIE d(DUPHI 7 1
3.3  VYrueBojasl 3 1
Hroro o pazneny 13

Pa3nea 4. A3zorcoaeprkanue OpraHu4ecKue CoeJUHEeHHUs

4.1 AwmuHbl. AMUHOKUCIIOTEL. belku

Hroro no pazgeny

Pa3pnen S. BbicokoMoOJIeKy ISIpHbIE COCAUHEHUS




Ne HanmenoBanue pa3ienoB U TeM NporpaMMbl KonunuecTtBo vacoB
/11

DnexTpoHHbIE (IUBPOBEIC)
o0pa3oBaTeNbHbIC PECYPCHI

Bcero  KoHTposbHbIE [IpakTrueckue
paboThl paboThl

5.1 [Ilnmactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
[11 KJIACC |

No HaumenoBanue pa3iesnoB U TeEM IPOrpamMMbI KonuuecTBo uacoB DnexTpoHHbIe (IIUPPOBLIE)

n/n Bcero KonTponbpHbIE [IpakTueckue 00pasoBate/bHbIe pecypeel

paboThI paboThI
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
1.1 Crpoenue aromoB. [Tepuoanyeckuii 3axon u [leproanueckas 3
cucteMa xuMuueckux anemenToB /. . MenaeneeBa

1.2 Crpoenue BemecTBa. MHOTOOOpa3ue BEMIECTB 4
1.3 Xumuueckue peakiuu 6 1 1
Hroro mo pazneny 13
Pasnen 2. Heopranuyeckasi xumust
2.1 Meramib 6 1
2.2 Hewmeramibl 9 1 1
2.3 Cpsi3p HEOPTAaHWYECKUX M OPTAHUYECKHUX BEIECTB
Hroro no pazneny 17

Pasznen 3. XumMud 4 JKM3HL

3.1 XuMmus " KU3Hb

Hroro no pazneny




Ne HaunmenoBanue pa3zienoB U TeM NpOrpaMMbl KonnuectBo yacoB DnexTpoHHbIE (IUPPOBEIE)

w/n Bcero KonTponbsHbie [IpakTrueckue o6pasoraTenLHEIE pecypeEI
paboThI paboThl
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3
MNOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KosmuectBo wacos Jata DneKTpoHHbIe HU(POBBIE
/1 Beero Komtpomsasic  IIpaxTiacckhe u3ydeHus: 00pa3oBaTeNIbHBIE PECYPCHI
paboThI paboThI

1 IIpeamer opraHuveckoil XuMuM, €€ BOSHUKHOBEHHE, PA3BUTHE U 1

3HAa4YCHUC

2  Teopus crpoeHust opranndeckux coequHenuit A. M. bytineposa, 1

€€ OCHOBHBIC MMOJI0XKCHUSI

3  IIpencrasienue o KiIaccu(PHUKAINN OPraHUICCKUX BEIICCTB. 1

HOMGHKHaTypa (CI/ICTeMaTI/I‘IeCKaﬁ) W TPUBHUAJIbHBIC HA3BAHUS
OpPraHn4€CKuUX BCHICCTB

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PsiTY

MertaH 1 3TaH — HpOCTeI\/'IH_II/IC IMPEACTAaBUTCIIN AJIKAHOB

OTUJEH U NPONUIEH — MPOCTEHIINEe IPEICTaBUTENIN AIKEHOB

PR~

4
5

6 A.]'IKCHBIZ COCTaB U CTPOCHHUC, CBOICTBA
-

8

[IpakTnueckas padorta Ne 1. «IlomyueHue sTuieHa u u3ydyeHue

€r0 CBOUCTBY»

9  Aunxaguensl. byraguen-1,3 u metunoyraauen-1,3. [lomydyenne 1

CUHTETUYECKOTO KayuyyKa U PE3UHBI

10 AJNKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUMA 1

psn. AueTuieH — NpoCTEHIINI IPEICTaBUTENb aJJKHHOB




Ne Tema ypoxka KonnuectBo yacos Hara DNEeKTPOHHBIE IIUPPOBBIE
n/m u3ydeHus: 00pa3oBaTeNIbHBIE PECYPCHI
—_— Bcero Konrtponbnsle IIpaktuueckue Y P peeyp
paboThl paboThI
11 BeruucneHus no ypaBHEHUIO XUMUUYECKOM peakuu 1
12 Apensbl: 6eH301 U TOTYOJI. TOKCHYHOCTh apEHOB 1
13 T'enermueckas CBs3b yrieBOIOPOA0B, IPUHAICKAIINUX K 1
Pa3IMYHBIM KJaccaM
14 IIpupoaHbie HCTOUHUKHU YIJIEBOAOPOJOB: MPUPOIHBIN ra3 U 1
MOMYTHBIE He(TAHBIE ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
15 [IlpuponaHble HCTOUHUKH YTJIEBOJOPOIOB: IPUPOIHBIMI ra3 u 1
MOMYTHBIE HEe(TAHBIE ra3bl, HE()Th U MPOAYKTHI €€ epepaboTKu
16 KonTtposbHas paboTa 1o pasnueny « Y rIeBOAOPOIbD) 1 1
17 IlpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOJI U 3TAHOJL. 1
Bonopoanas cBs3b
18 MHoroaromMHbie COUPTHI: STUICHIIMKOIb U TIUIIEPUH 1
19 ®eHoa: cTpoeHHE MOJIEKYJIbI, PU3UUECKUE U XUMUYECKHE 1
CBOICTBA, MPUMEHEHUE
20 Anpperunbl: popManbIeru U alieTadbaeTu . ATETOH 1
21 OpnHOOCHOBHBIE MpeeNibHbIE KApOOHOBBIE KUCIOTHI: MypaBbuHas 1
U YKCyCHast
22 Tlpaxtuyeckas pabora Ne 2. «CBolicTBa pacTBOpa YKCYyCHOM 1 1
KHCIIOTBD»
23 CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK MPEICTaBUTEIH 1
BBICIINX KapOOHOBBIX KHCIIOT
24 Mplina Kak COJU BBICIIMX KapOOHOBBIX KUCIIOT, UX MOFOIIIEE 1

JIEUCTBUE




Ne Tema ypoxka KonnuectBo yacos Hara DNEeKTPOHHBIE IIUPPOBBIE
n/m u3ydeHus: 00pa3oBaTeNIbHBIE PECYPCHI
—_— Bcero Konrtponbnsle IIpaktuueckue Y P peeyp
paboThl paboThI
25 CnosxHble 3(hUphl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIIOT. 1
I'unponus cnoxHbIX 3¢pupos
26  JKupsl: THAPONIN3, MPUMEHEHUE, OMOJIOTHYECKAs POJIb KUPOB 1
27 YrneBojbl: cocTas, Kinaccupukanys. Baxueiime 1
MPEJCTaBUTENN: TIIOK03a, (PpyKTO3a, caxaposa
28 Kpaxmai u 1eniroio3a Kak MprupoIHbIE TOJTUMEPHI 1
29 KoutponbHas pabota no pazaeny «Kucnopoacoaepsxariue 1 1
OpraHUYEeCKUE COCANHEHUS»
30 AMUHBI: METUJIAMUH W aHUJIHH 1
31 AMMHOKHUCIIOTHI KaK aM()OTEpPHBIE OPTaHUYECKHE COCTMHEHUS, 1
ux Ouosiornyeckoe 3HaueHue. [lentu el
32 benku Kak mpupoOHbIE BEICOKOMOIIEKYIISIPHBIE COSAMHEHUS 1
33 OcCHOBHBIE IOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COETMHEHHH 1
34  OcHOBHbBIE METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COeqUHEHUM. 1
[ImacTmaccel, KaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 2
[11 KJIACC |
Ne Tema ypoka KonnuectBo gacos [Hara OneKTpoHHEIEe I(POBBIC
n/m u3yueHHs: 00pa30BaTEIbHBIE PECYPCHI
— Bcero Kontponehbie IIpakruueckue Y P peeyp
paboTEI paboTHI
1 Xwumudeckwii 37eMeHT. ATOM. DJICKTpOHHAS KOHPUTYpAIHs aTOMOB 1
2 Tlepmoamueckuii 3akoH U [leproanyeckasi cucteMa XuMudeckux snementos JI. 1

W. MenpeneeBa, UX CBA3b C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB




Ne Tema ypoxka KonmdaectBo yacos Jara DnekTpoHHbIE U(POBBIE
n/m H3YYEeHHS 00pa3zoBaTebHBIE PECYPCHI
— Bcero Kontponensie IIpakruyeckue Y p Deeyp

paboThI paboThI

3 3aKOHOMEPHOCTH U3MCHEHHS CBOMCTB XUMHUECKUX DJIEMEHTOB M UX 1
COCIMHEHUH MO IpyIaM U MepuoiaM. 3HaUeHHE MePUOIUIECKOro 3aKOHA U
CHUCTEMBbI XUMHUYECKHX 3JieMeHTOB J[.1. MeHieneeBa B pa3BUTUM HAYKU

4 Ctpoenue BemecTBa. XMMHUYCCKas CBA3b, €€ BUIbI, MEXaHU3MbI 00pa30BaHUs 1
KOBAJICHTHOM CBsI3U. BojopoHas cBs3b

S BanenTtHocTh. DekTpooTpHIiaTeabHOCTh. CTeneHb OKMCIeHus. BemecTsa 1
MOJIEKYJIAPHOTO ¥ HEMOJIEKYJISIPHOI'O CTPOEHUA

6 TlonsTve o AUCIEPCHBIX cUcTeMax. MICTHHHBIC M KOJUIOUIHBIC PACTBOPEI. 1
MaccoBas 10714 BEILIECTBA B pacTBOPE

7 Knaccudukanusi 1 HOMEHKJIaTypa HEOPraHUIECKUX COCINHCHHIA. 1
['eHeTnueckast CBSI3b HEOPraHMYECKUX BEIIECTB, PA3IMYHBIX KIIACCOB

8 Kiaccudukanus XMMHYECKHUX PEaKIMi B HEOPTAaHMYECKON M OpraHUIeCKOH 1
XUMHH. 3aKOH COXPAHEHHUS MacChl BELIECTB; 3aKOH COXPaHEHUS 1
NPEBPALICHUS SJHEPTUU NTPA XUMUAUECKUX PEAKIUAX

9  Ckopoctb peaknuu. OOpaTHMbIe peakiui. XMMHYECKOE paBHOBECHE 1

10 TIpakTuueckas padota Ne 1. «BnusiHue pa3inyHbIX (HaKTOPOB Ha CKOPOCTh 1 1
XUMHYECKON PEAKIIUN»

11 Dnexrponutudeckas aucconunanus. [Torsrtue o BogopoaHom mokasarene (pH) 1
pactBopa. Peakiiuu noHHoro oomMeHa. ['uaponu3 opraHuyecKkux u
HEOPraHUYECKUX BEIIECTB

12 OxucnuTensHO-BOCCTAaHOBHTEIBHBIC peakiuu. [ToHsTHE 00 IeKTpoIH3e 1
pacIlIaBOB U PaCTBOPOB COJIEHN

13 KouTposbHas padboTa mo pazaeny « TeopeTnyeckre OCHOBBI XUMHI 1 1

14  Merannbl, ux nonoxxenue B [lepnoanyueckoit cucreMe XUMUYECKUX d1eMeHTOB 1

J1. . MenneneeBa u ocoO€HHOCTH CTpoeHHs aToMoB. O01mue dpuznueckue




Ne Tema ypoxka KonuuectBo yacos [Hara DJEeKTPOHHEIE IU(PPOBEIC
H/l'[ H3y4YeHHsT 00pa3oBaTeIbHBIE PECYPCHI
— Bcero Kontponensie IIpakruyeckue Y p Deeyp

paboThI paboThI
CBOICTBa METAJJIOB
15 CrutaBbl META/UIOB. DICKTPOXUMUYCCKUN PSIJT HAITPSDKESHUI META/LIOB 1
16 XwumMudeckue CBOWCTBA BAKHEHIIIUX META/UIOB (HATPUH, KaJIHi, KalIbIUH, 1
MarHui, aIIOMUHUN) U UX COCTMHCHUIN
17 Xumudeckue CBOMCTBA XpOMa, MEJIM U UX COCTMHECHUI 1
18 Xumuueckue cBOICTBA LIMHKA, JKEJIE3a U UX COEIUHEHUI 1
19 TIpakruueckas padota Ne 2. "PemieHue 3KCriepuMEHTAIBHBIX 33/1a4 [0 TEMe 1 1
«Mertamap»"
20 Hewmerauibl, ux nosoxeHue B [lepnoauueckoil cucteMe XMMUYECKIX 1
anemenToB J[. . MenaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB
21 dusnyecKue CBOMCTBA HEMETAJIOB. AJUIOTPOIHS HEMETAILIOB (Ha puMepe 1
KHUCTI0poJia, cephl, hocdopa u yrieposaa)
22 XuMHYECKHE CBOWCTBA raJIOTEHOB, CEPhI U KX COCIMHCHHIM 1
23 Xumuueckue cBoicTBa a30Ta, pocdopa 1 X COeAUHCHU I 1
24 XuMHYecKHe CBOWCTBA YIIIEpO/ia, KPEMHUS H UX COCMHECHUHN 1
25 TIpuMmeHeHHE BaKHEHITUX HEMETAIJIOB U MX COCIMHEHHM 1
26 O06oOmIeHHEe U cUCTeMaTH3aIus 3HaHuH 110 TeMe «HeMeramsy. Beranciaenws 1
M0 YPaBHEHUSIM XUMHYECKHUX PEAKIIHA U TEPMOXUMUYECKUE PACUETHI
27 Tlpaktuueckas pabota Ne 3. «PemeHune skcriepuMeHTaIbHBIX 3371a4 110 TEMe 1 1
"Hemeramisi"»
28 KownrtponbHas pabora mo Temam «Metamib»y u «Hemeramibiy 1 1
29 Heopraamueckne U OpraHndecKue KuciaoTel. Heopranmueckne u opranndeckue 1

OCHOBaHUs




Ne Tema ypoxka KonuuectBo yacos [Hara DJEeKTPOHHEIE IU(PPOBEIC
n/n W3y4eHHUs1 00pa3zoBaTeNbHbIE PECypPCh

— Bcero Koutponsnbele IIpaktnueckue
paboThI paboThI

30 AmdoTepHble HEOPraHUYECKUE U OPTaHUYECKUE COCMHEHMS. | eHeTHuecKast 1

CBsA3b HCOPraHMYCCKUX N OPraHUYCCKUX BCUICCTB

31 Poab XuMHH B 00ECIICYCHUHN SKOJIOTMUYCSCKON, SHEPIreTUYCCKON | MUIIIEBOM 1

6C3OHaCHOCTI/I, Pa3BUTHU MCANLIUHBI

32 TlpencrasieHus 00 OOUIMX HAYYHBIX MPHHIMIIAX TPOMBIIUICHHOTO Nody4eHus 1

BaXXHEUININX BEIIECCTB

33 YesnoBek B MUPE BELIECTB M MATEPUAIIOB 1

34  Xwumus U 3710pOBbE YCTIOBEKA 1

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 2 3
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