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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O06
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIET0 OO0pa30BaHUS
(®OIT  COO), npencrapieHHbix B DenepalibHOM  rOCYJApCTBEHHOM
obpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mpenogaBaHus
y4eOHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoi
denepanny, peanu3yOMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPaMMBI, H
OCHOBHBIX ToNOXkKeHH «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuoy 10 2025 roma» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXO0/OB K pa3pabOTKe MpOrpaMmbl MO XUMHHU, K OMNpPENEICHUIO
oO1elt crpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHSI O0yUYaIOIIMUXCS CPEeICTBAMU
yueOHoro npeamera «Xumusi» st 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyainbHble mosioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIeJieH,
COJEpKaHUsl, pe3ylbTaToB OOydeHUs U TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011e00pa3oBaTelbHON OpraHU3aluM, SIBISETCA HEOTHEMJIEMOW 4YacThl0 UX
oOpasoBaHHOCTH. OHO CIOYXHUT 3aBEpLIAIOIIMM 3TalloOM pealu3aluy  Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHYECKOro oOOpa3oBaHMs. OTH LEHHOCTU KacaroTCs
NO3HAHMS 3aKOHOB NMPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTypbl
YeJl0OBeKa, a TakKe 3KOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3I0POBBI0 M TPUPOAHOW cpene. Peanu3yercss XuMUYecKoe OOpa3zoBaHUE
o0yyJarommxcsi Ha YpOBHE CpeHEero o0IIero 00pa3oBaHUs CPEACTBAMHU y4€OHOTO
npeaMeTa «XUMHS», COJIep)KaHHUE M IOCTPOCHHE KOTOPOro OINpeNesieHbl B
nporpaMmMe N0 XMMHUHU C Y4E€TOM CHEUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJbI U B MaTEpPUAIBbHOW MU3HHM OOIIECTBA, a TAKXKE C Y4YETOM
oOmMX 1eaed M MPUHLMUIOB, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit denepanumu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0coOyro pojb B
COBPEMEHHOW LUBUJIM3ALMM, B CO3JaHUU HOBOW 0a3bl MAaTepuaibHOU KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATIBHOTO HAYYHOTO MBILIJICHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTABIEHUS 00 OKPYKAIOIIEM MUPE KaK O €JIMHCTBE
IpPUPOABl M YEJIOBEKa, KOTOpPOoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMM HAyKaMH, XMMHs cTaja
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W SKM3HUM KaxXJI0ro ujeHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
co3ujaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMW HamlpaBleHa Ha pelIeHHe
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pAa3BUTHUSL YEJIOBEUECTBA — CBHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMHU MLEISIMH W NPUHIUIAMU CPEJHEro OOIIero
oOpa3oBanus cojaepxanue npeaMera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYI0 UM JJs  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOKEHUS
00pa30BaHusl B pa3JIMYHbIX 00JIACTAX, HE CBI3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.



CocraBnsitomiuMu - nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUI MO HEOPraHWYECKOM XMMHU (C BKIIOYEHUEM 3HAHUI U3 00Ileld XUMUU) U
opranndeckoil xumuu. GopMHUpPOBaHUE AAHHOW CHUCTEMbl 3HAHUW MPU U3YUCHHUH
npeaMeTra oOecleynBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEr0 MHOI000pas3us
BEIIIECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepkaHus KypcoB — «Opranuyeckass xumusi» U «OOmas u
HEOpraHuyeckas XuMmus» copMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TIOJXO0Ja K U3Y4YeHHI0 YydeOHOro Marepuaia u 0O0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  OMNPENEIEHHBIX
TEOPETUYECKNX YpoBHSAX. Tak, B Kypce OpraHMYecKOl XHMHHM BEUIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KIIACCHYECKONM TEOPUU CTPOCHUSI OPTaHMYECKHX
COCIMHEHUM, a TakKe Ha YPOBHE CTEPEOXMMHYECKUX U  DJICKTPOHHBIX
NpEACTaBICHU O CTpoeHUHu BemecTB. CBeleHUs 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COCAMHEHHH. B Kypce opraHudeckol XMMHHM TMOJIYYarOT pa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHUs NEPBOHAYAIBHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3H, KIacCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOMN peaKIuu.

[lonq HOBBIM YyrjoM 3peHUsi B TMpeaMere «XUMHs» 0a30BOr0 ypOBHSA
paccMaTpuBaeTCs M3yYCHHBIH Ha YpPOBHE OCHOBHOrO oOOIIEro o0pa3oBaHUs
TEOPETUYECKUM MaTtepuan H (PaKTOJOTMYECKHE CBEJACHUS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMUSD» OOYYarONIMMCSl TPEAOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJO0JIOTHYECKUX TO3UIUH,
riyo’ke TOHSATh HMCTOPUYECKOE U3MEHEHHE (QYHKIHMM STOro 3akoHa — OT
0000111ar0111ei 10 OOBICHSIONIEH U TPOTHO3UPYIOIIIEH.

Enunas cucrema 3HaHUN O BaKHEHMIIMX BEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHUYECKUX PEaKLUIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoJjiHgercs B kKypcax 10 um 11 knaccos
JIEMEHTaMH  COJIEP’KaHUs, WMEIOIIMMH KYJIbTYPOJIOTHYECKUN U TMPUKIATIHON
Xapakrep. OTH 3HAaHWsS CIIOCOOCTBYIOT IOHUM@HHMIO B3aHMMOCBS3W XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEIHLHON W MPAKTHUYECKOU
JIESATEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIMBATh MH(POPMALUIO H
OpUMEHATh €€ U1 TIOTOJIHEHWS 3HaHWM, pEeNIeHUS WHTEUICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENBCKHUX 3a/1ad. B 11eoM copepxanue yueOHOro
npeaMeTa  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYEHHS  OPHUEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YaIOMIMXCSI MHUPOBO33PEHUYECKON OCHOBBI JUISI TTOHUMAHUS
dbunocodhckux maeH, TakMX KaK: MaTepUaTbHOE €JIMHCTBO HEOPTaHHMYECKOTO M
OpPraHMYEeCKOTO MHpa, OOYCIOBJIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpOEHHEM, TI03HABAEMOCTh TMPHUPOJIHBIX SBICHUNA TYTEM OKCIEPUMEHTa W
pEeIIeHUs] TMPOTUBOPEYMIT MEXKIy HOBBIMH (aKTaMH U  TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIIEHUN DKOJIOTHUECKUX Tpo0iem, a
TaKKe MpoOJieM COepeKEHUST IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUS, PA3BUTHS M COLUATU3AINH
OOy4JaromMXcsl TPUHITHIE MPOTPAMMON IO XUMHUW TOJXOJBI K OIPEACIICHUIO
CONlepKaHUsI M TIOCTPOEHUS TIPeAMeTa MpeaycMaTpuBalOT (HOpPMUPOBAHHE
YHUBEPCAIBHBIX Yy4YEOHBIX JCHCTBUN, UMEKMUX 0a30BO€ 3HAYCHUE IS



pPa3IUYHBIX BHUJIOB JEATEIBHOCTH: PpEIICHUS MpoOJieM, IOWCKa, aHalu3a W
00paboTku nHGOpMaALIUKU, HEOOXOAUMBIX JIJIs MPUOOPETEHHUS ONbITA MPAKTUYECKOM
U HCCJIECIOBATEIIbCKON NEATEIBHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B IMO3HAHUU
XHMHH.

B mnpaktuke mpenomaBaHWs XMMHUW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs, TaK ¥ HA YPOBHE CPEAHETO OOIIETO 00pa30BaHMUS, IIPH ONPEACITCHUH
COJICP)KATEIPHON XapaKTePUCTUKU IIeNIe H3ydeHHUs MpeAMeTa HalpaBICHHEM
MIEPBOCTENIEHHONW 3HAYMMOCTH TPAIWIIMOHHO MPHU3HAETCS (OPMHUPOBAHUE OCHOB
XAMHUYECKON HayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTHUECKOM
JIESITEIIbHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KyIbTypbl. C
METOJUYECKOW TOYKH 3PEHHUS TAKOW MOJIXOJ K OINPEACTCHHUIO IeNeH H3ydeHUs
TpeaMeTa SIBJISICTCS BIIOJTHE OTPaBIaHHBIM.

CornacHO JTaHHOW TOYKE 3PCHHS TJIaBHBIMU LEISMHU H3yUeHHUs IpeaMera
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIEH
COCTaBIISIIOIICH €CTeCTBEHHO-HAYYHOH KapTUHBI MHpa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PyH/IaMEHTAJbHbIE 3aKOHBI U TCOPUU XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JIOCTYITHBIX
000011IeHUII MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHUE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NpUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHYECKUX SBJICHUMH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIOCOOOB JESATEIHHOCTU, CBSI3aHHBIX C HAOJIOICHUEM
U OODBSICHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIOJICHUEM MPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3y4eHUs
IpeaMeTa B IPOrpamMme 1Mo XUMHUHM YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeHero oomiero oopazoBanus. CeroaHs B
NpernoJlaBaHui  XUMHH B OOJNbIlIed  CTENeHH OTHAETCS  MPEANOoYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHus OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IICO00pa30BaTEIbHOM OpTraHMU3aIluy, BIAJCIONIETO HE
HA0OpOM 3HAHUU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcO0amMu |
YMEHUSIMHA aKTUBHOTO TOJIYYCHHS 3HAHUN U NMPUMEHEHHUS UX B PEAbHOU >KU3HU
JUTSL peleHUs TPaKTUYECKHUX 3aj1ay.

B cBs3M ¢ ATUM TIpU U3YYEHUH TMpeaMeTa «XUMHUS» JOMHHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKUE LIETU U 33Ja4H, KaK:

ajanTamnys 00y4aroluXcsi K YCJIOBHSIM JTWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M UX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITETCHIIUM), WMEIOINUX YHUBEPCATbHOE 3HAYCHUE IS PAa3IMYHBIX BUOB
NeSATEeTLHOCTH: PEIICHHs TPoOJIeM, MOUCKa, aHaIn3a U 00pabOTKK MH(POPMAIIUH,
HEOOXOJUMBIX Il TPUOOPETEHUsS ONbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHWW XUMHH, a TakKXKe [JI OICHKA C TO3HIIHUMA
HKOJIOTUYECKON OE€30MacCHOCTH XapaKTepa BIMSIHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIAHYIO CPEY;

pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM 00yUarOIMUXCS: CIIOCOOHOCTH CaMOCTOSITENIBHO MTPUOOPETATH HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTAMH, UCTIOJIB30BATh



COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJIsl MIOMCKA U aHaliu3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KaHUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOIO
MBIIJICHUS, HAOIIONATENIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE
O0COOEHHO HEOOXOIWMBI, B YAaCTHOCTH, MpPHU I[JAHUPOBAHUU U MPOBEACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJICHHOCTU XMMHH, €€ BaXHOW pPOJM B PEIICHUHU TJIOOAIBHBIX MPoOJeM
palMOHANIBHOTO MPUPOIONOJIb30BAHUS, TOTIOJHEHUS SHEPIEeTUUECKUX PECYpCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOAEC U CBOEMY 3J0pPOBBIO, a TaKKe NPUOOPETEHHs OIbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW I TNPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM maHe cpenHero oOmiero oOpa3oBaHUsl MpPEeaMET «XUMUS»
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMeTHOM o0iacTu «EcTecTBeHHO-Hay4YHbIE

NpEaAMCTbD).
YPOKI/I IMPOBOIATCA C HCIIOJIB30BAHHCM CPCICTB o6yquH;1 H BOCIIMTaHUA
LHCHTpa 06pasoBaH1/1;1 GCTGCTBGHHO—HaquOﬁ )51 TEXHOJOTMYECKOMN

HarpaBieHHocTel «Touka pocTay.

OO11ee YncIo 4acoB, OTBEAEHHBIX IS U3YUCHUSI XUMUH, HA 0a30BOM YPOBHE
cpeaHero oomero oopaszoBaHusi, cocrapisgeT 68 daco: B 10 kmacce — 34 qaca (1
yac B Hegemwo), B 11 xmacce — 34 waca (I wac B Hemeno).



COJEPXAHUE OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYeCcKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BELIECTB M MarepuajoB. Teopus CTPOEHUS OPraHHYECKUX
coenuHeHnd A. M. bytnepoBa, €€ OCHOBHbIE MOJ0XKEHUSA. CTPYKTYpHBIE
dbopmyibl oprauuueckux BemiecTB. ['omosorusi, usomepus. XuMudeckas CBs3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenue o kiaccuduKaly opraHudeckux Bemlects. HoMmeHkmarypa
OpraHMYeCKUX COCAMHEHWH (CUCTeMaThyeckas) W TpPUBHAJIbHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOAbl HM3YYEHUS BEIIECTB M HMX MPEBPAILCHUMN:
O3HAKOMJICHHE C oOOpasllaMH OPTraHMYeCKHX BEIEeCTB M MaTepuajaMu Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPTaHMYECKHX BEIECTB, HAONIOJCHHE U
OMMCAHUE JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEUIECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoant

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHWW psia. MeTraH U 3TaH —
MpOCTEUINE TMPEACTABUTEIN AJTKAHOB: (PU3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMeIleHuss W TOPEHUs), HAXOXKICHUE B MpPUPOJE, MOJIyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUHN PSAL. DTUIEH U IPOIMIECH —
MPOCTEUIINE MPEACTABUTENN AJIKEHOB: (PU3NYECKHE M XUMHUYECKHE CBOWMCTBA
(peakiuu TUAPUPOBAHUSA, TAJOTCHUPOBAHUSA, THUApPATALMUA, OKHUCICHUS W
MOJINMEPHU3AIINH ), TOJTyYEeHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u MetunOyragaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKHE CBOMCTBa (peakius monuMepusanun). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOECHUS, TOMOJIOTHYECKUH Psijl. ALIETUIICH
— TIPOCTEUINNN TMPEACTaBUTENh AQJIKHHOB: COCTaB, CTpoeHUe, (U3UYECKHuEe U
XUMHUYECKHE CBOWCTBA (pEaKIMK TUIPUPOBAHUSI, TaJJOTEHUPOBAHUS, THIPATAIUH,
TOpPEHHs]), IOJTyYEHUE U TPUMEHEHHUE.

Apenbl. beHzon: cocra, crpoeHue, GpU3MYECKUe M XUMHUYECKHUE CBOMCTBA
(peakIuu TaJoTeHUPOBAHUS U HUTPOBAHUS ), TIOJyYCHUE U MPUMEHEHue. 1oyon:
cocmas, cmpoeHue, uauueckue U  XuMuyeckue ceolcmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUA), NoIyYeHue u npumerenue. TOKCUYHOCTb
apeHoB. ['eHeTHueckas CBSI3b MEXIY YIJI€BOJIOPOJAMH, MPUHAMICKAIIUMHA K
Pa3JIMYHBIM KJIaccaM.

[IpupoaHble HWCTOYHUKHM YIIIEBOAOPOAOB. lIpupoaHbpiii ra3 u IOIyTHBIE
Hedraubie ra3pl. Hedth n €€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
MEPEroHKa, KPEKUHT (TePMHUYECKUN, KATAIUTHYECKUW), mTuposu3. I[IpoayKThl
nepepadoTKku He(dTH, X MPUMEHEHUE B MPOMBINIICHHOCTA U B ObITy. KamMeHHBIi
yTOJIb ¥ IPOAYKTHI €r0 MepepadoTKHU.

OKCIIEpUMEHTAIbHBIE METO/bl H3YyYECHHUS BEIIECTB W HUX MPEBPAILCHHI:
O3HAKOMJIEHHE C oO0pa3llaMyd I[JJacCTMAacC, KaydyKOB W PE3WHBI, KOJIICKIIUU
«Hepts» u  «Yromp», MOAECIMPOBAHUE  MOJEKYJ  YIJICBOJAOPOJIOB H
raJIOT€HONPOU3BOHBIX, MPOBEJACHNE MPAKTUIECKON PaOOThI: MOIyYCHUE ITUIICHA
Y U3yUYEHHE €T0 CBOWCTB.

PacuérHble 3anaumn.




Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (macchl, 00bEMma,
KOJIMYECTBA UCXOIHOIO BEILECTBA WM MPOAYKTA PEAKLIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUN).

Kucsopoacoaep:kamue oprannyecKkue coeMHeHUs

[IpenenpHple OMHOATOMHBIE CHOUPTHL. METAaHOJN H 3TAHOJN: CTPOEHUE,
dbu3nueckue M XUMHUYECKHE CBOMCTBA (peakuu C AaKTUBHBIMU MeETajUlaMH,
raJIoreHOBOJIOPOJaMH, TOPEHUE), NpUMEHEHUE. BomoponHbie CBS3HM MEXIy
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATaHOJa HA OPTaHW3M YEJIOBEKA.

MHOroatoMHble  CHOUPTHI. ODTHICHIJUKOIb W TIHIEPUH: CTPOEHUE,
dbuznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJCUCTBUE CO MICJIOYHBIMU
MeTaJulaMH, KaueCTBEHHAasl peaklds Ha MHOTOaTOMHbIE CHHpTHI). JleiicTBue Ha
opraHusM 4enoBeka. [[puMeHeHne rmunepruHa u STUICHJINKOJS.

@deHoJ: CTpOEHUE MOJIEKYJbl, (U3UYECKHEe W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocth Penona. [Ipumenenue gpenona.

Anpneruiel U Kemouwvl. DopMmanbAeTHl, aleTalbACTHA: CTPOCHHE,
bu3nUecKue U XMMHUYECKHUE CBOMCTBA (PEaKIMM OKHUCICHHS M BOCCTAaHOBJICHHS,
KauE€CTBEHHBIC PEAKIINH), IOJYYECHUE U TIPUMEHEHHUE.

OAHOOCHOBHBIE TIpeleSibHbIE KapOOHOBBIE KHUCJIOTHI. MypaBbuHas U
YKCyCHasi KUCJIOTBI: CTpOeHUE, PU3NYECKUe U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue sl Kjlacca KUCIOT, Peakius dTepuuKaium), moJyuyeHue U IpUMEeHEHHE.
CreapuHoBasi U OJEMHOBAs KUCIOTHI KaK MPEJACTABUTENM BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

Crnoxknble >(QUpbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['Waponus
cnoxHbIX  d¢upoB. Kupbel. T'maponu3  xupo. [lpumeHnenue  Kupos.
buonorunueckas poJib ;KUPOB.

VYrneBonpl: cocraB, Kiaccudukanus — yrieBoaoB  (MOHO-, JU- U
noyiucaxapubl). [1r0Ko3a — nmpocTeimumii MOHOCaxapu: 0OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3NYECKHMe U XUMHUYECKHE CBOMCTBA (B3aUMOJICUCTBHE C
ruapokcugom meau(Il), okucienue ammuadHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHUE TIIOKO3bl), HAXOXKIACHUE B MPUPOJIC, NMPUMEHEHHE,
ounonoruyeckas poiib. @otocuntes. pykTo3a Kak H30Mep IITHOKO3BI.

Kpaxman u nenntono3a Kak npupoaHsie nonumepsl. CTpoeHue Kpaxmana u
EeUTI0NI03bl.  DU3NYeCKre ¢ XUMHUYECKHE CBOMCTBA Kpaxmana (THUAPOIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METO/bl H3YyYECHHUS BEIIECTB W HX MPEBPAILCHHI:
MpoBeIeHNEe, HAOMIOJIEHNE U OINKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYECTBEHHBIE PEAKIIMM OJHOATOMHBIX CHUPTOB (OKHCJICHHE STaHOJIA
okcugom wmeau(ll)), MHOroaToOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C
ruapokcugom meau(Il)), anprerunoB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) u ruapoxcumom menu(Il), B3ammonericTBHe Kpaxmanga € HOJOM),
MPOBEICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHble 3anaumn.

Boluncienuss mo ypaBHEHHIO XHUMHUYECKOW peakinuu (Macchl, 00bEMa,
KOJINYECTBA UCXOJAHOTO BEIIECTBA WIM MPOAYKTA PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIINN).

A30TcoiepKalllie OPraHun4ecKre COeTMHEHUSI.

AMMHOKHCIIOTH KaKk aM(pOTEpHbIE OpraHUYeCKUe coequHeHuss. Pu3nuecKue
U XMMUYECKUE CBOWCTBA aMHUHOKHUCIOT (Ha MpUMeEpe IuiuHa). bromorundeckoe
3HAYEHHE aMUHOKHUCIIOT. [lenTuapr.

benkn kak npupoJHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. l[lepBuunas,
BTOpPUYHAS W TPETUYHAs CTPYKTypa OENKOB. XUMHUYECKHE CBOWCTBA OEIKOB:
THIPOJIN3, ICHATYpPAIHsl, KAYeCTBEHHBIC PEAKIINHU Ha OCJIKU.



DKCIepUMEHTAIbHBIC METOJbl M3YYCHHUS BCINECTB M WX MPEBPAICHHIA:
HaOJIIO/ICHUE U ONMCaHKE IEMOHCTPAIMOHHBIX OIBITOB: JCHATYpalys OCIKOB MPH
HAarpeBaHUH, [IBETHBIC PEAKIIMU OCIIKOB.

BbICOKOMOJIEKYJIAAPHBIE COETUHEHHST

OCHOBHBIE TIOHSTHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
HOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJMMEPH3aliK, CPEIHSS MOJICKY/ISpHAs
macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCIWHEHUH —
HOJIMMEPHU3AIIHsl ¥ TTOJTMKOHICHCAIIUS.

OKCTepUMEHTAIBHBIE METOJBl HM3y4YeHHUs BEIIECTB W WX MPEBPAICHUI:
O3HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4JyKOB.

MeKIpeIMETHBIC CBS3H.

Peaynzanus MeXIIPEIMETHBIX CBSA3CH MPH U3YYCHUU OPTaHUYCCKON XUMHUH B
10 kmacce OCYIISCTBISETCS Yepe3 MCIOJb30BaHME KaK OONIUX €CTECTBEHHO-
HAYYHBIX TIOHATHH, TaK U TOHATHH, SBISIOIIUXCS CUCTEMHBIMHU JUISI OTIEIBHBIX
NPEIMETOB €CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBCHHO-HAYYHBIC TOHATHS: SBJICHUE, HAYIHBIN (aKT, THIIOTE3a,
3aKOH, T€OpHs, aHAJIM3, CUHTE3, KJIACCU(PUKAILNA, TICPUOINIHOCTh, HAOIIOICHHUE,
U3MEpEeHHE, SIKCIIEPUMEHT, MOJICIIHPOBAHHE.

®dwusuka: Marepus, OSHEPTrHUs, Macca, aToM, OJJIEKTPOH, MOJIEKYIa,
DHEPreTHUECKUN ypOBEHBb, BEIIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHHE
BEIeCTBa, (PU3MICCKUE BETUIUHBI U SIMHUIIB UX U3MEPEHUSI.

buonorust: kimetka, opraHu3M, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJIOTHMYECKHM aKTHUBHBIC BellecTBa (OENKH, YTJIEBOJIBI, KHUPHI,
(dbepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIBI, MOJIC3HBIE UCKOTIAEMbIE, TOIUIHBO,
pecypcehl.

TexHoNIOTHS: TUIIEBBIE TPOAYKTHI, OCHOBHI PAIIMOHAIBHOTO THTAHUA,
MOTOIIIME CPEJICTBA, JICKAPCTBEHHBIC M KOCMETHYECKHE TIpenaparhl, MaTeprabl U3
UCKYCCTBCHHBIX M CHHTCTHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUI »JeMEHT. ATOM. Sapo aroma, HW30TONBI. DJIEKTPOHHAS
000JI09Ka. DHEPreTUYecKue yYpoBHU, MOAYPOBHU. ATOMHBIE opOUTaiu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeesieHUs SJIEKTPOHOB IO OPOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Ieprnonnueckuit 3akoH U lleproanueckas CUCTEMAa XUMUYECKUX BJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOIUYECKOr0 3aKoHA U [lepuoanmdeckoil CUCTEMBI
xuMudeckux aneMeHTtoB JI. M. MenaeneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB H
o0pa3yeMbIX WMH TPOCTBHIX M CIIOKHBIX BEHIECTB MO TPYIIAaM M TEPUOMAM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CtpoeHue BellecTBa. XHWMHUYECKas CBsI3b. BUIbl XHMHWYECKOW CBS3U
(KOBaJICHTHAsi HEMOJIIPHAsl W MOJIAPHAsl, MOHHAsA, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJCHTHOM XHMHYECKOW CBs3M (OOMEHHBIH W JIOHOPHO-
akienTopHbelil). BomoponHas cBsi3b. BajneHTHOCTb. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJEKYJISIPHOTO Y HEMOJIEKYJSPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTALIMUYECKOU PEIIETKH.

[ToHsiTHe O AMCHEPCHBIX cUCTEMax. VICTMHHBIE W KOJJIOMIHBIC PacTBOPHI.
MaccoBast 10715 BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYEeCKUX COCIMHECHUM. Homenknatypa
HEOpPraHUYEeCKUX BemecTB. ['eHeTMueckas CBsI3b HEOPraHWUYECKUX BEIIECTB,
MPUHAJICKAITUX K Pa3IMYHbIM KJIaccam.

Xumudeckas  peakums. Krnaccudukamms — XMMHUYECKMX — peakiuid B
HEOPraHUYE€CKOW M OPraHMYECKOM XHMMHUHU. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAHCHHs U MPEBPALICHHS SHEPTUHU IPU XUMUYCCKUX PCAKLUSIX.

CKOpOCTh peakiuM, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (pakTopoB. OOpaTUMBbIC
peakuuu. XuMHYECKOe paBHOBecHe. DaKTOpbI, BIMSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [laremnbe.

OnekTpoiauTuueckas auccouuarus. CuiabHble W clla0ble  AJIEKTPOJIUTHI.
Cpena BOIHBIX paCTBOPOB BELIECTB: KUCJasA, HEUTpaabHas, IIEJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

OKCNEpUMEHTaIbHbIC METOAbl HW3YUEHHUS BEIIECTB M HMX IIPEBpaIICHUMN:
neMoHcTpanus Tadsmn «Ilepuonuueckas cucteMa XuMHYecKux ayemeHToB [[. U.
MeHnneneeBay, U3ydeHHE MOJICNICH KPHCTAUNIMUECKUX PEIIETOK, HAOMI0JACHUE U
OMHMCaHUEe IEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OIBITOB (pa3ioKeHHE IMEPOKCUAA
BOJIOPO/Ia B IPUCYTCTBUHU KATaJIU3aTOPA, OMPEICIICHUE CPElIbl paCTBOPOB BEILIECTB
C TIIOMOIIBI YHHUBEPCAJIBHOTO HHIAMKATOPA, PEAKIIMHM HOHHOTO OOMeEHa),
MIPOBEJICHNUE MPAKTUUYECKON paboThl «BiusHue pa3auyHbIX (aKTOPOB Ha CKOPOCTh
XAMHUYECKOU pEaKIIAN.

Pacuérnrpie 3anaun.

Pacuétel MmO ypaBHEHHUSIM XHMHUYECKUX pPEaKUWH, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C HCIOJIBb30BAHUEM ITOHSTHUS «MacCOBas
JIOJIS BEILIECTBAY.

Heoprannuyeckas xumus

Hemeranmnel. Ilonoxkenne HemerayuioB B llepumoamueckon cucreme
xuMuueckux asnemeHntoB J[. M. MeHneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyecKrne CBOWCTBA HEMETAUIOB. AJUIOTPONHS HEMETALIOB (HA MpUMEpPE
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BOKHEHUIIMX HEMETAUIOB (TajlOT€HOB, CEPhI, a30Ta,
dbochopa, yraepoma W KpEeMHHS) M UX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOICPKAITUX KUCIIOT, BOJOPOJIHBIX COSTMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramisl. [lomoxenne meraiuioB B Ilepuoanueckoil cuCTeMe XUMHUUYECKHUX
anemenToB J[. Y. MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000J0UEK
aToMoB MeTasutoB. O0mue ¢gusndeckue cBolicTBa MeTauioB. CILIaBbl METaJIJIOB.
DNEKTPOXUMUUYECKUI PSIJI HAMTPSYKEHU METAIIIOB.

XHWMUYECKHE CBOMCTBA BaXKHECUINMX METAJJIOB (HATPUM, Kaluil, KaJlbIIHMH,
MarHui, allFOMUHUN, IIUHK, XPOM, KeJI€30, ME/Ib) U UX COCIMHEHUH.

OO6mmue crnocoObl moayueHuss MeTaioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METO/bl H3YyYECHHUS BEIIECTB W HX MPEBPAILCHUI:
u3ydeHue KoJUleKuuu «MeTamisl M CIUIaBb», 00pa3lioB HEMETAJUIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3aJ1ad, HaOJIOJICHHE M OIKMCAaHWUE JIEMOHCTPAIIMOHHBIX H
Ja00PATOPHBIX OMBITOB (B3aUMOCHCTBUE THAPOKCHIA AIFOMUHHS C PacTBOPAMHU
KHUCJIOT M IIeJI0Y€ei, KaueCTBEHHbIE PEaKIIUM Ha KAaTHOHBI METAJLJIOB).

Pacuérnrbie 3anaun.



Pacuétpl Macchl BemiecTBa WiM 00bEMa Ta30B MO HM3BECTHOMY KOJHUYECTBY
BEILIECTBA, Macce WU O00bEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
pacuérbl Macchl (00BEMa, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CJIU OJTHO
13 BEILIECTB UMEET MPUMECH.

XumMus M KU3Hb

Ponp xumun B oOecrieyeHUH SKOJIOTHYECKOM, SHEPreTHYSCKON W THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeEIULMHBL. [IOHATHE O HAy4YHBIX METOJaX IMO3HAHUS
BEIIECTB M XMMUYECKUX PEAKILIHH.

[IpencraBienuss 00 OOMMX HAy4YHBIX MPHUHIMIIAX MPOMBIIIIICHHOTO
MOJy4YCHHUS BaXKHEHIIINX BEIIECTB.

YenoBek B MHUpPE BEHIECTB U MATEPUATIOB: BAXKHEHIINE CTPOUTEIIbHBIC
MaTepuaabl, KOHCTPYKI[MOHHBIE MaTepualibl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuasbl s 3JEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUUYECKUE U MHUHEPaIbHbIC
yao00peHus.

XUMHSIT ¥ 3740pOBbE YEJIOBEKA: IpaBWia HCMOJIb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, IIpaBuiia 0€30MMaCHOTO UCIIOIb30BaHUs MPENapaToB ObLITOBON XUMHUU
B ITIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanmuzanust MEXNpeIMETHBIX  CBSI3eM TPH  HM3YYeHUH OOmer u
HEOpraHu4ecKol XUMuu B 11 Kiacce oCylIeCTBISECTCS YEPE3 UCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATHUM, TaK ¢ TIOHSATHM, SBIISIOIIUXCS
CHUCTEMHBIMM JIJISI OT/ICJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBbIC MOHATHS: HAy4YHBIM (hakT, THIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KilaccuduKamms, TIepUOJUYHOCTh, HAOIIOAEHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHUE, U3MEPEHUE, SBJICHUE.

dusuKa: MaTepusi, FHEPIrUs, Macca, aToM, DJIEKTPOH, TPOTOH, HEUTPOH, MOH,
M30TOM, PaAuOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUYECKUI YPOBEHb, BEILIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3MUECKHE BEIMYMHBI U CIMHHUIBI X
HU3MEpPEHMSI, CKOPOCTb.

buomorus: kieTka, oOpraHu3M, SKocHcTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MUHEpAIIBI, TOPHBIC TTOPO/IbI, MOJIE3HBIE MCKOITAEMbIE, TOILIMBO,
pPECYpCHI.

TexHomorus: XUMU4YecKas MPOMBIIUICHHOCTb, METAJUTYprusi, IPOU3BOIACTBO
CTPOUTENBbHBIX MAaTEpHUaJIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IMHIIEBAS
MPOMBIIJICHHOCTh,  (papMalrieBTHYecKass  IMPOMBIIUICHHOCTb,  IPOU3BOICTBO
KOCMETHUYECKMX MPEnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTHH.



IVTIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOIT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHUSA
OOy4YalOIIMMHUCSL TPOrpaMM CpelHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHbIM HM TIpeaMeTHbIM). HaydHo-MeTroauueckol OCHOBOM st
pa3pabOTKU TUTAHUPYEMBIX PE3YJIBTATOB OCBOCHHUS MPOTpaMM CPEIHETO OOIIETro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBUM € CHUCTEMHO-AESITENBHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHHS MHpeameTa «XUMHs» Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHHE OOYyYalOUUMHUCA POCCUUCKOW TPaXTAHCKONM HICHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4KMe MOTUBALIMK K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JTNYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKN 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATEIIBHOCTH II€HHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIUIUMHU IIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KUE TIPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pE3yNbTAaThl OCBOEHUS MpeaMeTa «XUMHUsS» AOCTHTAIOTCA B
CAMHCTBE Yy4eOHOM U BOCMUTATEIBHOM JESITEIIbBHOCTH B COOTBETCTBUM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U UJeasaMu POCCUMCKOTO TPaKIAHCKOTO OOIIeCTBa, NMPHUHSATHIMH B OOIIECTBE
HOpMAaMH ¥  TpaBWIaMU  TOBEACHUS, CIHOCOOCTBYIOIIMMHU  IpoIleccam
CaMOITO3HAHUS, CaMOpPa3BUTUS W HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pEe3yJbTaThl OCBOEHHUS MpeaMeTa «XHUMHS» OTPa)karoT
c(hOpMHPOBAHHOCTh OINBITA TO3HABATEILHON U TMPAKTHYECKOW JESTEIHHOCTU
OOyYarOIINXCS M0 Pean3alliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHMS O0YYAIOIIMMUCS CBOMX KOHCTUTYITMOHHBIX TIPaB M 00S3aHHOCTEH,
YBa)KE€HUS K 3aKOHY U MTPABOIOPSAIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M TNpaBUIIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITEIBbHOCTH TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4Y€OHBIX U MO3HABATEIbHBIX 3a7]a4, BHIMOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMUMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUSs, JIOTHKY U
apryMEHTBI JPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS:

LHEHHOCTHOTO OTHOUIEHUSI K HWCTOPUYECKOMY W HAYYHOMY HAaCJIEAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHHUSI K TIPOIIECCY TBOPYECTBA B OOJACTH TEOPUU U TMPAKTHUECKOTO
MPUMEHEHUSI XUMHUHM, OCO3HAHMSI TOTO, UYTO JTOCTUKEHUS HAYKH €CThb pEe3yJIbTaT
JUTUTENIbHBIX ~ HAONIOMICHUM, KPOIMOTIMBBIX OKCHEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;



MHTEpPECA W II03HABATEIbHBIX MOTHBOB B TOJYYCHUH U IOCIEIYIOIIEM
aHajau3e MHGOPMAILUK O MEPEIOBLIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYyAIlUU, CBSA3aHHBIC C XUMHUYECKUMH SIBIICHUSIMU,
Y NIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U IICHHOCTH;

FOTOBHOCTH OIICHMBATh CBOE IOBEJACHUE M IMOCTYNKH CBOMX TOBAPHILEH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME TOCJIEIACTBUN OSTHUX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEH 3J0pOBOrO0 W 0Oe30MacHoro olpasza >KHU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3UUYECKOMY H
MICUXUYECKOMY 3]I0POBBIO;

coOoicHUsT TpaBuUil 0e30macHOro oOpallleHus ¢ BEIIeCTBAMU B OBITY,
MOBCEHEBHOM KU3HU U B TPYAOBOM JAEATECIHHOCTH;

MMOHMMAaHMUS IIEHHOCTH TIPaBWJI HMHIWBUAYaJIbHOTO M  KOJUIEKTUBHOTO
0€3011acCHOT0 MOBEACHUS B CUTYAIIUAX, YIPOXKAIOITUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCTAEACTBUM U HEMPHUATHS BPEIHBIX NMPUBBIYCK (YIIOTPEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEIOBATEIbCKOM
NeATEIIBHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOW UM JAPYrUX BHIAX
JIeSITETLHOCTH;

YCTAaHOBKM Ha aKTMBHOE YyYacTHE B PEUICHUM MPAKTUYECKUX 3a/ad
COITMAILHOM HAIIPaBICHHOCTH (B paMKax CBOETrO KjIacca, ITKOJIbI);

HHTEpeca K MPaKTHIECKOMY M3YYCHHIO Mpodeccuii pa3IuyHOro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUM MO0 XUMUU;

YBOKEHUS K TPYY, JIIOJAM TpyAa U pe3yjbTaTaM TPYJA0BOU JI€ITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHIAWBHUIYaJIbHOH TpaeKTOPUU
oOpa3zoBaHus, Oyayimied npodeccuu W pean3allid COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) ’K0J10rH4ecKOro BOCIIMTAHUA:

HKOJIOTHYECKH I1eJIECOO0PA3HOT0 OTHOIICHHS K TPUPOJIC, KaK HCTOYHHUKY
CYIIECCTBOBAHMS KU3HU Ha 3EMJIC;

MOHMMAaHMS TJ00AJIBPHOTO XapakTepa HKOJOTHUECKHX IPOOJIeM, BIHMSHUS
SKOHOMHUYECKHUX IMPOIECCOB HAa COCTOSIHUE MPUPOTHON U COITMATILHOU CPE/Ibl;

OCO3HAaHUS HEOOXOJUMOCTH WCIOJB30BAHHUSA JOCTHKEHUM XUMHH JJIS
pELIeHUsT BOMPOCOB PallMOHAIBHOTO MPUPOIOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCHCTBUM, MNPUHOCAIIUX BpEd OKPYKaKOMIECH
MIPUPOJIHON Cpee, YMCHHS TPOTHO3MPOBATH HEOJArONMPHUSATHBIE IKOJIOTHYSCKHUE
MOCJICICTBUS NPEANPUHUMAECMBIX JTEUCTBUM U MIPEOTBpAIIATh UX;

HaJM4usl Pa3BUTOTO 3KOJIOTHYECKOTO MBIIUICHUS, SKOJIOTHUYECKON KYIbTYpBbI,
OTIbITa NeSITETbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAIBHOMU
MPAKTUKE, CIOCOOHOCTH ¥ yMEHHUS aKTUBHO MPOTHBOCTOSATH HJICOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;



MOHUMAaHUS CHenu(PUKA XUMHUM KaK HayKH, OCO3HaHHS €€ poJid B
(GOpPMHPOBAHUN PAIMOHAIIBHOTO HAYYHOT'O MBIIUICHHS, CO3JIaHHH IEJIOCTHOTO
MIPEICTABIICHUS 00 OKPY’KAIOIIEeM MHpPE KaK O €IUHCTBE MPUPOILI M YCJIOBEKa, B
MO3HAHWW TPUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHHH MPOOJIeM COXpaHCHUS
IPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHHU IS COBPEMCHHOM
IUBWJIM3AMK: B €€ T'yMaHUCTHYCCKON HANpPaBICHHOCTH W Ba)XHOM pOJIM B
CO37aHUHU HOBOM 0a3bl MaTepUaIbHOM KYJIbTYPHI, PEIICHUN III00aIbHBIX MPOOIeM
YCTOMYMBOT'O Pa3BUTHS YCIIOBEUECTBA — ChIPhCBOM, SHEPICTHUCCKOM, MUIIECBON U
HKOJIOTHYCCKON O€30MMacCHOCTH, B PAa3BUTUHU MEIUIIMHBI, OOCCICYCHUU YCIOBUH
YCHCIIHOTO TpyJa M OKOJOTHYCCKH KOMMOPTHOM KHU3HH KaXKIOTO YJICHA
00IIIECTBA;

CCTCCTBEHHO-HAYYHOM TPaMOTHOCTH: ITOHUMAaHHUS CYIIHOCTH METOJIOB
MO3HAHHUS, UCIOJb3YeMBIX B €CTECTBCHHBIX HayKax, CIIOCOOHOCTH HMCIIOJb30BaTh
MOJIy9acMbIe 3HAHMS IS aHAJIU3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MHpa U
MPOUCXOASIINX B HEM M3MCHCHHMM, YMCHUS JCIaTh 0OOCHOBAHHBIC 3aKITFOUCHHS
Ha OCHOBE HAayyHbIX (PaKTOB M HUMEIIIMXCS JaHHBIX C IEIbI0 TOTyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEILHO HCHOJIb30BaTh XUMHUYECKHE 3HAHUA I
pelieHus mpo0IeM B peaabHbIX )KM3HCHHBIX CUTYaIUsX;

HWHTEpeca K TO3HAHMIO U UCCIIeI0BATEIIbCKOM ACATEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HEHpEphIBHOMY 0Opa3oBaHUIO U
caM0o0Opa30BaHUIO, K AaKTUBHOMY TIOJIYUYCHHIO HOBBIX 3HAHMH 110 XHMHHU B
COOTBETCTBHH C KH3HCHHBIMH TTOTPEOHOCTSIMU;

HHTEepeca K OCOOCHHOCTSIM TPYJla B pa3IMUHbBIX chepax mpodeccuoHaTbHON
EATEIILHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS YU4€OHOTO MpeaMeTa « XHMHUs» Ha
YPOBHE CPEAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUMMble I (OpMUpOBaHUS ~ MHPOBO33PECHHS  OOYYaIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) O0IEeHAYIHbBIE TTOHSATHS, OTPaKAIOIIHIEC
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeNuUKYy METOJI0B ITO3HAHWMS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, SHEPTHs, SIBJICHHE,
poIrecc, CUCTeMa, HaydHbIN (akT, TPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCleI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yYHUBEpCaIbHBIC yueOHBbIC NeHCTBUS (IT03HABATENbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIne dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTD oOy4arommxcs MCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIE YueOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThbl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  [103HABATEJIbHBIMM, KOMMYHHKATHUBHBIMH U  PETYJISATUBHBIMU
EUCTBUSIMU.

OsBJianeHnue YHUBEPCAJIbHBIMU Y4eOHbIMU No3HaBaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMUYecKUe eiiCTBHUS:

CaMOCTOSITEIbHO  (pOpMYJUpPOBAaTH M aKTyaIM3UpoOBaTh  MpolJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEsATh UENU JACATEIbHOCTH, 3aJaBas MNapaMeTpbl M KPUTEPUHU UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;



UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUM MPUEMBI JOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTepHbIE MPU3HAKU TMOHATHI U yCTaHABIMBATh UX B3aUMOCBS3b,
UCIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS JIJIs1 OOBSICHEHUS OTAENbHBIX ()aKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBaHUSI M KPUTEpUM JUIsl KJIACCHU(UKAIMKU BEIIECTB U
XUMUYECKUX PEaKIIii;

yCTaHaBJIMBAaTh MPUYUHHO-CJICACTBEHHBIE CBSI3U MEXIAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJeHUsl (MHIYKTUBHBIC, JI€IyKTUBHbBIE, IO
aHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEYHUS B PaCCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B NIPOLIECCE TTO3HAHUS, UCTIOJIb3YEMbIE B XUMHUHM CHUMBOJIMYECKUE
(3HAKOBBIE)  MOJEIM, MpeoOpa3oBbIBATH  MOJCNIbHBIE  MPEACTABICHUS  —
XUMUYECKUN 3HAK (CHUMBOJI) DBJEMEHTa, XuMudeckas ¢GopMmyna, ypaBHEHHE
XUMUYECKOM peakuuu — TMpU pEHIeHUH YYeOHbIX I03HABATENbHBIX U
MPAKTUYECKUX 3a/a4, NMPUMEHSTh HA3BaHHBIC MOJENbHBIC MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB HW3Y4YaEMBbIX BEHIECTB M XUMHUYECKUX
peaKIui.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAaMHU METOJOB HAyYHOTO IMO3HAHMS BEHIECTB U XUMHUYECKHUX
peakuuii;

dbopMmynupoBaTh  LEAM U 3aJa4d  UCCIEIOBAaHMS,  HCIOJIb30BaTh
MOCTABJICHHBIE M CAaMOCTOATENHHO C(HOPMYIHUPOBAHHBIE BOMPOCHI B KadeCTBE
WHCTPYMEHTA TMO3HAHUS U OCHOBBI 11 (DOPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CY>KJICHUIA;

BJIAJCTh HABBIKAMH CAMOCTOSITEJILHOTO ITUIAHUPOBAHUS U TMPOBEICHUS
YUYEHHUECKUX DKCIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HAO0/IaTh 32 XOJI0M
mpoliecca, CaMOCTOSATEIBLHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMYIUPOBAThH
0000IIeHUsT U  BBIBOJBI  OTHOCHUTEIBHO  JIOCTOBEPHOCTU  PE3YJITATOB
UCCJIEIOBAHMUSI, COCTABJISATh 00OCHOBAHHBIN OTYET O MIPOJIEIaHHON padboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW MCCIIEOBATEICKOW ¢ MPOEKTHOM
JESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEeUICHUs MPAKTUYECKUX 3a7a4, MPUMEHEHUIO0 Pa3IUYHBIX
METO/IOB IMO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX WHPOpMaIK (Hay4dHO-
MOMyJIsipHasl JIUTepaTypa XUMUYECKOTO COJIEpXKaHUs, CIPaBOYHBIE IMMOCOOUS,
pecypchl MHTEpHETa), aHANIU3UPOBATh MH(DOPMAIIUIO PA3TUYHBIX BUIOB U (opm
MPE/ICTaBIICHNUS, KPUTUYECKH OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCT;

bopMyIMpOBaTh 3aMPOCHl U MIPUMEHSATH PA3JIMYHBIE METOJAbI MPU TIOUCKE U
orbope uWHpOpMaIMK, HEOOXOAUMOW JJIS BBIIOJHCHUS YYCOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npUOOpETaTh OMBIT HUCIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBHIOMpPATh  ONTHUMAJIbHYI0  (OpMYy  MPEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CPEJACTBA TMpU padoTe ¢
XUMUYECKON WHpOpMalUe: TPUMEHATh MeXnpenaMeTnoie (pusnyueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYpPbI, HOMEHKIATYPY;

WCIIOJIb30BaTh M MPeoOpa3oBhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjaieHUe YHMBEPCAJbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:



3aJlaBaTh BOIPOCHI MO CYHIECTBY 0OCYXIaeMOUM TEMbI B XOJI€ Majaora u/miu
JTUCKYCCUHU, BBICKa3bIBaTh  UAEH, (POPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBITTOTHEHHS MPE/JIOKEHHOM 3a1a4H;

BBICTYNATh C MpE3EHTAIMed pe3yJIbTaTOB IMO3HABATEIbHOU J1€ATEIBbHOCTH,
MOJIYYCHHBIX CaMOCTOATENbHO HMJIM COBMECTHO CO CBEPCTHUKaAMHU TIpH
BBINIOJIHEHUU  XMMHUYECKOTO  JKCIIEPUMEHTa, MPAaKTUYeCKOM paboOThl 1O
MCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, pealin3alii y4eOHOro MpoeKkTa u
dbopMyIMpoBaTh BBIBOABI MO PE3YJbTaTaM MPOBEACHHBIX HCCICIOBAHUN ITyTEM
COTJIaCOBaHMS TO3UIUH B X0J1€ 00CYX/I€HUSI 1 0OMEHA MHEHUSIMU.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOATENILHO TJIAHUPOBAaTh M OCYIIECTBIISITH CBOIO IO3HABATENIbHYIO
NEeATEIbHOCTh, OMpenessis e€ Leld W 3a7adyd, KOHTPOJUPOBATh U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh TpeljlaraeéMblii ajaropuT™M JACUCTBUN TIpH
BBINIOJIHEHUHU YYE€OHBIX W UCCIENOBAaTEIbCKUX 3aJlay, BBIOMpaTh Haubosee
3¢ (eKTUBHBIN CrOCO0 UX pelieHuss ¢ y4E€TOM IMOJYYEHUSI HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIJISITh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CaMOaHaJn3a
Y CAMOOILICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS
OTPAXKAOT:

chOPMHPOBAHHOCTh  MPEJCTABICHUA O XUMHYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHbI MHUpa, pPOJM XUMHUU B TIO3HAHWM SIBJICHUM
npupoasl, B GOPMHUPOBAHWM MBIIUIGHUS U KYJbTYPhl JIMYHOCTH, €€
GYHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM MJid pelIeHUsT MPaAKTUYECKHUX
3aJlady M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO H
MIPUPOJTHOM CpEJIE;

BJIAJICHUE  CHUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKH DJIEMEHT, aToM, OJJIEKTPOHHas
o0oJioYKa  aToMa,  MOJEKyla, BaJCHTHOCTb,  JJIEKTPOOTPUIIATEITHLHOCTD,
XUMHYCCKas CBsI3b, CTPYKTYpHast popMyia (pasBepHyTaﬂ U COKpaIl€HHas ), MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA 00BEM, YIJIEPOIHBIN CKEJET, (byHKHI/IOHaanaH
rpylmna, pajaudkKail, HW30MepUs, HU30MEpbl, TOMOJOTHYECKUW pAll, TOMOJIOTH,
YTJIEBOJIOPOIbI, KUCIOPOJ U a30TCOAEPKAIINE COSAUHEHHS], MOHOMEpP, MOJIUMEp,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIUHEHHS); TEOPUU U 3aKOHBI
(Teopusi cTpoeHus oprannueckux BemectB A. M. bytnepoBa, 3akoH coxpaHeHUs
MacChl  BEIECTB),  3aKOHOMEPHOCTH, CHUMBOJUYECKHU  SI3BIK  XHMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHMMAaHUS NPUYUHHOCTH U
CUCTEMHOCTH XMMHYECKUX SIBIICHUU, (PAKTOJIOTMYECKUE CBEIICHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUU U OE€30MacCHOM HCIOIH30BAHUU BAKHEUIIUX OPTaHMUYECKHUX
BEII[ECTB B OBITY U IPAKTUYECCKOM IS TEILHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUHN BBISBIATH XapaKTePHbIE MPHU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aWMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIINE MOHSATUS MIPU
OMMCAHUU COCTaBa, CTPOCHHUS ¥ IPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUHW HCIIOIH30BATh XUMUUYECKYIO CUMBOJIMKY JJIs
COCTABJICHMSI MOJICKYISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKPAIIEHHOM)
dbopMyaT OpraHMYeCKMX BEIIECTB W YPaBHCHHA XUMHUYECKHUX PpEaKIHil,



M3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKHX BEIIECTB JUIS WIUIFOCTpAIlUU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS,;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTAaHABIMBATH IMPHUHAJIEKHOCTh H3YUYCHHBIX
OpraHUYeCKUX BEIIECTB [0 WX COCTaBy M CTPOCHUIO K OIpeAeIEHHOMY
KJIacCy/Tpynne COeIUHEHHM (YTJeBOJIOPOJbI, KHCIOPOA M a30TCOJIepKaIlue
COC/IMHEHHS, BBICOKOMOJIEKYJISIPHBIE COCIWHEHMS), JaBaTh WM Ha3BaHHUS IO
cucremarnieckord HoMeHkinatype (IUPAC), a take NPUBOAWUTH TPUBHUATILHBIC
Ha3BaHMUS OTJICIbHBIX OpPraHWYECKUX BEIIECTB (ITWJIEH, IPOIMICH, alleTHJICH,
ATUJICHTJIMKOb, TIHIEPUH, (PeHoi, dopmanbaerui, aneTaibierua, MypaBbUHAsS
KHCJIOTa, YKCyCHas KHCIIOTa, OJICMHOBas KHCJIOTa, CTEapWHOBAas KHCIIOTA,
III0K03a, GPYKTO3a, Kpaxmal, HeJIJIr0J103a, TIIUIHH);

c(hOPMHUPOBAHHOCTh yMEHHUSI OMNpPEACIATh BHUIbI XHMHUYECKOH CBS3U B
OpraHUYeCKUX COCIMHEHUAX (OJIMHAPHBIC U KPaTHBIC),

c(hOPMHUPOBAHHOCTh YMEHHS NPUMEHATHh IOJIOKEHUS TEOPHUU CTPOCHHS
oprannueckux BemecTB A. M. bytiepoBa 1 oObsSICHEHNS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacCChl BEIIIECTB;

chOpPMHPOBAHHOCT, ~ YMEHUH  XapaKTEepU30BaTh  COCTaB, CTPOCHUE,
dbu3nUecKkue W XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEICTABUTENCH pa3IMYHBIX
KJIACCOB OPraHUYECKHX BEIIeCTB (METaH, 3TaH, STWJICH, IMPOIMWICH, alleTUJICH,
Oyranues-1,3, metunOyraaueH-1,3, OEH30JI, METaHOJ, 3TAHOJ, ITHUJICHTJIMKOJb,
rIIMIepuH, (PEeHos, aleTanbAerujl, MypaBbUHasi U YKCYCHAasl KHCIOTBI, TJIIOKO3a,
Kpaxma, IeJUTI0103a, aMUHOYKCYCHAsl KUCJIOTA), WILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJY HHUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUil C
HCII0JIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOAOPOIHOTO
Coipbsi (He(Th, MPUPOIHBIN Ta3, Yrojib), CHOCOOBI HX IMepepabOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

chOpPMHPOBAHHOCT, YMEHUN NPOBOJUTH BBIYMCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa
peakiuy MO HU3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HMCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUW BJIAJETh CHUCTEMOM 3HAaHUH 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHMSI, UCTIOJIb3YEMbIX B XUMHUH MPU U3YYEHUU BEIIECTB U
XUMUYECKHUX SABJICHUM (HaOI0IeHNE, U3MEPEHHUE, IKCIICPUMEHT, MOACITUPOBAHHE),
UCIIOJIb30BaTh CHCTEMHBIC XMMHYECKUE 3HAHUS IS TPUHITHS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsiX, CBSI3aHHBIX C BEHIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUHN COOJIIOIATH MPaBUJIA MOJIH30BAHUS XUMHUUECKOU
MoCy/I0i U J1abopaTopHbIM O0OPYJOBAaHUEM, a TaKXKe MpaBHiia OOpaIieHus ¢
BEII[ECTBAMHU B COOTBETCTBUHU C MHCTPYKIIUSIMU TIO BBITIOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHUW TUTAHUPOBATH M BBIIOJHITH XUMUYECKUN
OKCIIEPUMEHT  (MIPEBpAIllEHUs] OpPraHMYEeCKUX BEIIECTB TMPH  HArpeBaHUM,
MOJIy4YeHHE OTUJIEHA MW M3YYEHHE €ro CBOWMCTB, KAYECTBEHHBIC pEaKINH
OpraHWUYECKUX BEIIEeCTB, JEHATypalus OEJIKOB TpH HarpeBaHWUH, IIBETHBIC
peakiuu OEJIKOB) B COOTBETCTBHM C MPaBWIAMU TEXHUKH OE€30MaCHOCTH MPHU
oOpalieHny C BEHIeCTBaMU W JabOpaTOPHBIM OOOpPYAOBaHUEM, MPEIICTABIATH
pe3yNbTaThl XUMHUYECKOTO DJKCIEpHUMEHTa B (QopMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peaKIuii W (OPMYIHpPOBAaTH BHIBOJABI HA OCHOBE JTHX
pE3yNbTATOB;

chOpPMHPOBAHHOCTh YMEHUM KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TIONyY4aeMyl0 W3 pa3HBIX MCTOYHUKOB (CpeICTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHUM  CcOOJMOAaTh  MpaBWia  SKOJOTUYECKU
LEJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXpaHEHUs] CBOETO 3J0pPOBbS U OKpY)KAloUIeH MPUPOJHON Cpelbl, OCO3HABAThH
OMACHOCTh BO3JCHCTBUS HA >KMBBIE OpPraHU3MbI ONPENEIEHHBIX OPTaHMYECKHX
BEIECTB, MOHUMas cMmbich nokazatens [IJIK, mosicHaTh Ha mpumepax CrocoObl
YMEHBIIECHUSI W TPEeJOTBpPAlICHUS HMX BPEIHOIO BO3JACHCTBUS HA OPraHu3M
YeJI0BEKa;

JUIsl 00y4aroIMUXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBbS: YMEHHE
NPUMEHATh 3HAHUA OO0 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB H
XUMHUYECKUX SIBJICHUM;

JUISL CHENbIX W ClIa00BUIAIIMX OOYYaIOMIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy o0o3HaueHui JI. bpaitns nis 3anucu XuMUYECKUX

dhopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOeHUsA Kypca «OOmias M HeopraHudecKas
XUMUSD OTPaXKaroT:

chOpPMHPOBAHHOCTh MPEJCTABICHUN: O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHbI MUpa, pPOJM XUMHHM B TIO3HAHUU SIBIICHUI
npupoasl, B (GOPMHUPOBAHWM MBIIUIGHUS U KYJbTYPhl JIMYHOCTH, €€
GYHKIHOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOW MJis pelIeHUs MPAKTUYECKHUX
3aJlady M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO H
IIPUPOJTHOM CpEIIE;

BJIAJICHUE  CHUCTEMOM  XHWMHYECKHX  3HAHHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATAIOIINE MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, W30ToM, s-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENIbHOCTh, CTEIIEHb OKUCIICHHS, XUMUYECKasl CBS3b
(koBaJieHTHasi, HMOHHAs, MeETaJUIMYecKasi, BOJOPOJHAsA), KPUCTAIMYECKAs
pelETKa, TUIbl XUMUYECKUX PEAKLHM, PACTBOP, IJIEKTPOJIUTHI, HEANEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] JUCCOUMAIUS, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMUYECKON PEeaKIui, XMMHUYECKOe DPABHOBECHE); TECOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTHYECKOU aucconmanuu, nepuoandeckud 3akoH JI. M. Menneneena,
3aKOH COXPAHEHUSI MACChI BEUIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU
Py XUMHUYECKUX DPEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHU SI3bIK XHMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMMOHMMAaHUS MNPUYUHHOCTH U
CUCTEMHOCTH XMMHYECKUX SIBIICHUU, (PAKTOJIOTHMYECKUE CBEIICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHUU U 0€30MTaCHOM UCIOJIb30BAHUU BAKHEHUIITUX HEOPTAHHMUECKHUX
BEII[ECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIE MPHU3HAKH TOHSITHM,
YCTaHABJIMBATh UX B3aWMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOIH30BATh XUMUUYECKYIO CHUMBOJIMKY JJIs
cocTaBiieHHsT (OpMyJI BEIIECTB U ypaBHEHUH XUMHYECKUX  PEaAKIIHi,
cucremarnieckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIIbHBIX
HEOPraHUYECKUX BEUIECTB (yrapHbId Tra3, YIJIEKHCIbIA Ta3, aMMHaK, Tam€Has
W3BECTh, HETaIlIEHAs] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTH YMEHHI ONPECIISITh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHUSX PA3IUYHOTO COCTaBa, BHJ XUMHUYECKOM
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJJIMYECKAasi, BOAOPOAHAsI) B COCUHEHHUSIX, THII
KPUCTAUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHas,
MOHHAas, METaJUIMYECKasi), XapaKTep Cpebl B BOAHBIX pACTBOPAX HEOPTaHUUECKUX
COCIUHECHUM;



c(hOpMHUPOBAHHOCTh yMEHUMI yCTaHABJIMBATh NPUHAIIIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTAaBy K ONpeNeNEHHOMY Kiaccy/Tpyrie
COEJIMHEHUM (ITPOCThIE BELIECTBA — METAJUIBI M HEMETAJIbI, OKCHUJIbl, OCHOBAaHHS,
KHUCIIOTHI, aM(OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUHN PACKPBIBATh CMBICI IIEPUOJUUYECKOTO 3aKoHa /I,
N. MenneneeBa U JAEMOHCTPUPOBATh €0  CUCTEMATU3UPYIONIYIO,
OOBSCHUTETHLHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

chOpPMHPOBAHHOCT, YMEHUW XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHYECKUX 3JieMeHTOB 1-4 mepuonoB Ilepuognueckoil cucTeMsl
xummudeckux siemeHtoB J[. M. MenneneeBa, HUCMOIb3ys MOHSTHS «S-, p-, d-
AIIEKTPOHHBIE opouTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTD
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB U UX COCIUHEHUMN
no nepuoAam u rpymnmnam lleprogudeckoit cucteMbl XuMudeckux annemenToB /1. U.
Meneneena;

chOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIECTBOBAHUE T€HETUYECKON CBS3M MEXIy HEOPraHUYEeCKUMU
BEII[ECTBAMH C ITOMOIIbIO YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEAKIIUA;

c(hOpMHPOBAHHOCTh YMEHHUS KIACCU(DUIMPOBATH XUMUUYECKHE PEAKIUU T10
pa3IMYHBIM TPU3HAKAM (YHUCITYy M COCTaBy pPEarupyromiux BEHIECTB, TEIIOBOMY
b dexTy peakiuu, U3BMEHEHHUIO CTENEeHEW OKHCIICHUS JIEMEHTOB, 00paTUMOCTH
peaKIfy, YYaCTHIO KaTaau3aTropa);

chOpMHUPOBAHHOCTh YMEHUHN COCTABJIATh YpaBHEHUS PEaKIM pPa3IMYHBIX
THUIIOB, MTOJIHBIC U COKPAIIEHHBIE YPABHEHUSI PEAKIIMH HOHHOTO 0OMEHA, YIUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT O KOHIIA;

chOpPMHPOBAHHOCTh YMEHHUM TPOBOJUTH PEAKIUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIH COCTAaB PAa3UYHBIX HEOPraHMYECKHX BEIIECTB, PACIO3HABAThH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
BEIIECTB;

chOpMHUPOBAHHOCT, yYMEHUN  PaCKphIBaTh CYIIHOCTh  OKUCIUTEIHHO-
BOCCTAaHOBUTEBHBIX PEAKIIUN MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OanaHca
ATHUX PEaAKIIUM;

chOPMUPOBAHHOCTh  YMEHUH  OOBSCHATH  3aBUCHUMOCTH  CKOPOCTH
XUMUYECKON PpEaKIMu OT pas3Iu4HbIX  (PAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3JCUCTBUS (IIPUHIUTI
Jle laTenne);

chOpMHPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh XUMHUYECKHE MPOIIECCHI,
JeKallue B OCHOBE MPOMBIIIJICHHOTO TOJYYEeHUsI CEpHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIIUIAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO TIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUU TPOBOJUTH BBIYMCICHUS C HCIIOJIH30BAHUEM
MOHSTHUSL «MAcCOBasi JI0Ji BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B
IPU XMMHUYECKHUX PEaKIUIX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOUIUX B PEaKIUU
BEIIECTB, TEIJIOBOrO d(QeKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUH COOJIIOIATH MPABHJIA MMOJIH30BaHUS XUMHUECKOU
nocyAod u J1abopaTOpHBIM OOOpYIOBaHUEM, a TaKXKe MNpaBHia OOpalleHHs ¢
BEII[ECTBAMH B COOTBETCTBHUU C WHCTPYKITUSMHU TIO BBITOJIHEHHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOPMHPOBAHHOCTh YMEHUW TUTAHUPOBATH M BBIIOJHITH XUMUYECKUN
OKCIIEPUMEHT (pa3sIoKeHUE MEePOKCHUA BOJOPOJa B MPUCYTCTBUU KaTaau3aropa,
OTIpPEJICTICHHE CpEAbl PACTBOPOB BEIIECTB C TOMOIILI0  YHHUBEPCAIBHOTO



WHJMKATOPa, BIMSHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMHYECKON PEaKIln,
peakiui MOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaklMM Ha cyibdar-, KapOoHAT- U
XJIOpHUJI-AaHUOHBI, HA KaTHOH aMMOHHUSI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]a4 IO
TemMaM «MeTtamae»y U «HemeTaiibl»y) B COOTBETCTBUM C MpaBWIAMU TEXHUKH
0€30MacHOCTH IIPU OOPAIICHUH ¢ BEIECTBAMHU M J1a00paTOPHBIM 000pYA0BaHUEM,
MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO »JKCIEpUMEHTa B (QopMe 3arlucu
YpaBHEHHUI COOTBETCTBYIOIIUX peakiuid v (HOpMyIHpPOBaTh BBIBOJABI HAa OCHOBE
ATUX PE3YyJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIM3UPOBATH XUMHUUYECKYIO
nHpopMaIMio, TOJIyYaeMyl U3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIuu, THTEepHET U Apyrux);

chOpPMUPOBAHHOCTh ~ yYMEHUW  CcOOJIIOJaTh  MpaBWIa  IKOJOTUYECKHU
11e71eco00pa3HOTO TOBEJCHUS B OBITY M TPYJAOBOM JEATEILHOCTH B IEJAX
COXpPAHEHHUsSI CBOETO 3JI0POBbSl U OKPYXAIOUIEH MPUPOJHOU CpEelibl, OCO3HABATh
ONACHOCTh BO3JCHCTBUA Ha KUBBIE OPTAHU3MbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn miokazarens IIJIK, mosicHIT, Ha mpuMepax CrmocoObl YMEHBIICHHUS H
MPENOTBPAILIECHUS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA,

JUIs1 00YYaroIMXCsl ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMU 370POBbSI: YMEHHE
MPUMCHSTh 3HAHHS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TO3HAHUS BEIICCTB M
XUMUYECKHUX SIBJICHUM;

JUIS CIICTIBIX W CJIA0OBHJISIIMX OOYYarOIIUXCSA: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaitns st 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumenoBanue
pa3aeiioB U TeM
MPOrpaMMbI

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTnyeckue
padoThI

JuiekTpoHHbIE (UG pPOBHbIE)
o0pa3oBaTe/ibHbIE PeCypChl

Pa3znen 1. Teopeanecmle OCHOBBbI OpFaHH‘lGCKOﬁ XUMHUH

1.1

IIpeamer
OpraHuYeCcKOu
xumun. Teopus
CTPOECHUSA
OpraHNu4eCKHUX
coequHeHuit A. M.
byrneposa

https://lib.myschool.edu.ru/content/16
230

Uroro no pazgeny

Pa3nen 2. YraeBonopoabt

2.1

[Ipenenbuble
YIJ1€BOAOPOABI —
aJIKaHBI

https://lib.myschool.edu.ru/content/16
229

2.2

HenpenensHubie
YIJI1€BOAOPOABIL:
QJIKEeHBI,
aJIKa/InEHBI,
AJIKUHBI

https://lib.myschool.edu.ru/content/14

821

2.3

ApomaTtnueckue
YIII€BOAOPOABI

2.4

[IpupoaHbie

https://lib.myschool.edu.ru/content/16




HCTOYHHUKHU
YTIIEBOIOPOIOB U
ux nepepadoTka

072

Uroro no pazgeny

13

Pa3nen 3. Kuciiopoacoaep:xkamue opranu

YECKHUEC COCANHCHUSA

https://lib.myschool.edu.ru/content/14

A )
3 Cruprel. ®enon 3 920
AJnnerunel.
39 Kap6onoBeie 7 https://lib.myschool.edu.ru/content/14
’ KHUCJIOTBI. 945
CnoxxHbIe A(QUPBI
https://lib.myschool.edu.ru/content/15
3.3 YrieBoabl 3 2 psi// Y / /
572
Wroro no pasaeny 13

Pasnen 4. AzoTcoaep:kamm

€ OPraHnveCKue COCAMHECHUA

AMUHBL. _
https://lib.myschool.edu.ru/content/15
4.1 AMUHOKHCIIOTEL. 3
283
benku £65
Hroro no paszueny 3

Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS

IImactmaccer. https://lib.myschool.edu.ru/content/54
5.1 2
Kayuyku. Bomokua 48
Wroro no pazaeny 2
OBUIEE KOJIMYECTBO 14 3

YACOB IIO




[NPOT'PAMME




11 KJIACC

HauMeHoOBaHHe KoaundecTBO 9acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KonTposabHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NnporpaMmMsl padoThI padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CTpoeHue aToMOB.
[Tepuoanueckuit
3aKOH U
11 [lepuoanueckas 3 https://lib.myschool.edu.ru/content/16
' cucreMa 203
XUMHUYECKUX
anemenTtoB Jl. U.
Menneneena
CTtpoeHue BeIeCTBA.
p m https://lib.myschool.edu.ru/content/16
1.2 MHuoroob6pasue 4 173
BEIIECTB -
13 XUMHAYECKHE 6 ! { https://lib.myschool.edu.ru/content/42
) peakuuu 34
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
https://lib.myschool.edu.ru/content/14
2.1 Mertaminl 6 1
264
https://lib.myschool.edu.ru/content/52
2.2 Hemeramnsl 9 1 1 35
)3 CBs3b 5 https://lib.myschool.edu.ru/content/15
’ HEOpraHu4eCKux U 475




OPraHUYEeCKHUX

BELIECTB

Hroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb

3.1 XUMUS U )KU3Hb 4

Hroro no pazgeny 4

OBUIEE KOJIMYECTBO 14

YACOB 110 [TIPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Ne KosaunuyectBo yacos
DJIeKTPOHHbIE U (PPOBLIE
n | Tema ypoka KoHnTpoJbHbie
Bcero IIpakTyeckune padoTnl o0pasoBaTe/ibHbIE PECYPChI
/ padoThI
1|
[Ipenmer oprannveckom _
1 NUMIIL €8 BOSHIKHOBEHIE 1 https://lib.myschool.edu.ru/conten
’ ’ t/16230
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OPraHMYECKUX COCTUHEHUIN https://lib.myschool.edu.ru/conten
2 R 1
A. M. bytneposa, eé t/15991
OCHOBHBIE MOJIOKEHUS
[IpeacraBnenue o
KJaccupUKauu
OpPraHUYECKHUX BEILECTB. :
3 HIZ) CHKIATVDA 1 https://lib.myschool.edu.ru/conten
MEHKJIaT
P t/16209
(cucremaTnueckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpTraHWYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, ! https://lib.myschool.edu.ru/conten
TOMOJIOTHYECKHM AT t/16229
MeraH u 3TaH —
5 MpOCTENIINE MPEACTABUTENH 1
aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 https://lib.myschool.edu.ru/conten




CBOWCTBA

t/14821

OTUJIEH U IPONUJIEH —
pocTeine mpeIcTaBuTeNn
AJIKEHOB

[TpakTrueckas padota Ne 1.
«[lony4yenue sTuIEeHA U
U3YYEHHUE €r0 CBOWCTBY

Aunkanuensl. byranuen-1,3 u
MeTmiOytaaueH-1,3.
[TomryueHue CHHTETUYECKOTO
KaydyKa U pe3UHbI

https://lib.myschool.edu.ru/conten

/962

10

AJIKMHEBIL: COCTaB U
0COOEHHOCTH CTPOCHHSI,
TOMOJIOTHYECKHH PSII.
AneTuiaeH — npocTenmit
MIPEICTABUTEND AIKHHOB

https://lib.myschool.edu.ru/conten

t/14303

11

Brruncnenus no YpaBHCHHIO
XUMHYECKOMN peaKkuuun

12

ApeHbl: 6EH30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

https://lib.myschool.edu.ru/conten

t/4071

13

I'eneTnueckas CBA3b
YIJIEBOAOPOJIOB,
MIPUHAJICKAIINAX K
Pa3JIMYHBIM KJ1accam

14

[TpupoaHbIe UCTOYHUKHT
YTJIEBOJOPOAOB: IPUPOIHBIN
ra3 u nonyTHble HeTIHbIE
rasbl, HepTh ¥ IPOJYKTHI €€

https://lib.myschool.edu.ru/conten

t/16072




nepepadoTKu

[TpupoaHbIe HCTOUHUKH
YIJI€BOIOPOAOB: IPUPOAHBIN

https://lib.myschool.edu.ru/conten

15 ra3 | IIOIyTHEIC HePTIHbBIC
yr ¢ ) /16072
rasbl, HepTh ¥ IPOIYKTHI €&
nepepadoTKu
16 KoHnTtposbHas padoTa mo https://lib.myschool.edu.ru/conten
pazzeny «YTIIeBOAOPOIbI» t/856
IIpenenpHBIE OJHOATOMHEIC
peA . https://lib.myschool.edu.ru/conten
17 CIIUPTHI: METAHOJI U ATAHOJI.
/4065
Bonopoanas cBsi3b
13 MHOTOaTOMHBIE CIIUPTHI: https://lib.myschool.edu.ru/conten
3TUJICHIVIMNKOIb U TJIALEPUH /15008
DeHOoII: CTPOCHNUE MOJICKYIIEL,
19 o p 4 https://lib.myschool.edu.ru/conten
H3UYECKHE U XUMHYECKHUE
g t/14920
CBOMCTBA, IPUMEHEHUE
20 Anpaeruasl: popmanbaeru https://lib.myschool.edu.ru/conten
U aleTaabaerua. AeToH t/14934
OnHOOCHOBHEIE IPEIETHLHBIE
p https://lib.myschool.edu.ru/conten
21 KapOOHOBBIE KUCIIOTHI:
t/14945
MypaBbUHAs U YKCYCHAas
[TpakTnyeckas padora Ne 2.
22 | «CsoiicTBa pacTBOpa
YKCYCHOM KHUCIIOTBI»
CreapuHOBas U 0OJI€MHOBAsI
73 KHCJIOTHI, KaK https://lib.myschool.edu.ru/conten

MIPEICTABUTENH BBICIITAX
KapOOHOBBIX KUCIIOT

t/14700




MprU1a Kkak cOJIM BBICIHIUX

24 | kapOOHOBBIX KHCIIOT, UX
MOIOIIEe ACUCTBUE
CrnoxHuble 3(upbl Kak
75 IIPOM3BOIHBIE KaPOOHOBBIX https://lib.myschool.edu.ru/conten
KUCJOT. ['MapOosIn3 CI0KHBIX t/14700
3¢upoB
Kupsr: rugponms,
P P https://lib.myschool.edu.ru/conten
26 | npuUMEHeHwue,
t/5248
Ouosoruueckas poJib KUpPOB
VYrieBoJsl: COCTaB,
KJaccupuKkanus. _
(Ub https://lib.myschool.edu.ru/conten
27 | Baxneiue npeacTaBUTeNu:
t/15572
TIIF0K03a, PPYKTO3a,
caxaposa
)3 Kpaxman u nemtonos3a kak https://lib.myschool.edu.ru/conten
IPUPOTHBIE TOJTUMEPEI t/4709
Konrponbnas pabora no
pazneny
29 «Kucnopoaconepxaine
OpraHUYECKUE COETUHEHUS/
Bceepoccuiickas
poBepoyHas paborta
OO61as xapakTepuCcTHKa
a30TCcoAepKaIINX
30 | opraHWYECKHX COCAMHEHUH /

Bcepoccuiickas
mpoBepoyHas pabora




31 AMMHBI: METHJIAMHUH U

AHUJINH

https://lib.myschool.edu.ru/conten

t/15283

AMMHOKHCIOTEI KaK
aMmdoTepHbIE OpraHUYECKUE
COE€IUHEHMS, UX

1 OHOJIOrMYECKOEC 3HAUYCHUE.
ITentunel. beakn kak
MIPUPOJIHBIC
BBICOKOMOJICKYJISIPHBIE
COeIMHEHH

https://lib.myschool.edu.ru/conten

t/4039

OCHOBHBIE TIOHSATHUS XUMHH
33 | BBICOKOMOJEKYJSPHBIX
COEeIMHEHUN

OcHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX

34
coequnenmi. [ImacTMacckl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34




11 KJIACC

Ng KounyecTBo 4yacoB
JJleKTPOHHBbIE LU (PPOBHIE
Tema ypoka KoHTpoJibHbIE
/ Bceero p IIpakTHyeckne padboThI o0pasoBaTejbHbIe pecypchbl
padoThbI
n
XUMHAYECKHUH DJIEMEHT. ATOM. )
https://lib.myschool.edu.ru/conte
DneKkTpoHHas: KOHGUTypauus 1
nt/5775
aTOMOB
[lepuoauueckuii 3aK0H U
[lepuoauueckas cucrema
) XHUMUYECKHX dJ1eMeHToB 1. 1. https://lib.myschool.edu.ru/conte
MenpaeneeBa, UX CBS3b C 1 nt/16203
COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKUX AJIEMEHTOB U
MX COCIMHEHHUH I10 Tpynram 1
3 nepuoiaM. 3Ha4CHHE
MEePUOIUYECKOTO 3aKOHA U !
CHCTEMbI XUMHUYCCKHUX JIEMCHTOB
J.1. Menneneesa B pa3BUTUU
HayKu
CtpoeHue BelecTBa. XUMUYECKast
4 CBSI3b, €€ BUJIbI; MEXaHU3MBbI https://lib.myschool.edu.ru/conte
00pa30oBaHMs KOBAJIGHTHOM CBSI3U. ! nt/16173
Bonopoanas cBs3b




BanenTtHoCTb.
DIIEKTPOOTPULIATENHHOCTb.

https://lib.myschool.edu.ru/conte

5 Crenens okucieHusd. BemiecTsa
nt/5628
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS
[TonsaTHEe 0 AMCIEPCHBIX CUCTEMAX.
6 HcTuHHBIE ¥ KOJJIOUTHBIC https://lib.myschool.edu.ru/conte
pactBopbl. MaccoBas 1014 nt/4235
BEIIIECTBA B paCTBOPE
Knaccudukanus 1 HOMEHKIATypa
HEOPTraHWYECKUX COCTMHECHHUI. .
https://lib.myschool.edu.ru/conte
7 I'eneTnyeckas cBsA3L
nt/4256
HEOPraHWYECKUX BEIECTB,
Pa3JIMYHBIX KJIACCOB
Kiaccupukanus XuMHIecKux
peaKkIuil B HEOPraHUYECKON 1
OpraHNYeCcKONd XUMHUH. 3aKOH .
p https://lib.myschool.edu.ru/conte
8 COXpaHEHHUsI MacChl BELIECTB;
nt/4234
3aKOH COXPaHEHUs U MPEBPAILCHH
SHEPIUH NPU XUMUYECKUX
peaKIusax
Ckopoctb peakun. O0paTuMbIe
p P p https://lib.myschool.edu.ru/conte
9 peakuuu. XUMHYECKOe
nt/14418
paBHOBecCHE
[IpaxkTuueckas padora Ne 1.
10 «BnusiHue pa3nuuHbIX (HaKTOPOB

Ha CKOPOCTb XUMHUYECKOH
pCakuum»




DNIEKTPOAUTHYECKAS
nuccounanusd. [lonstue o
BOZIOpOAHOM ToKka3atene (pH)

https://lib.myschool.edu.ru/conte

11
pactBopa. Peakiiuu noHHOTO nt/15240
oOMeHa. ['uaponn3 opranu4ecKux
Y HEOPraHWYECKUX BEILECTB
OxucauTenpHo-
BOCCTAHOBUTEJIbHBIE PEAKIINH. https://lib.myschool.edu.ru/conte
12
[TonsiTue 006 AIEKTpOIIH3E nt/15204
paciiaBoB ¥ pacTBOPOB COJIEH
13 KontponbHas padoTa mo pazaeny
«TeopeTnyeckre OCHOBBI XUMUM
MeTtaimsl, UX IOJIOKEHHE B
[Iepnoanueckoii cucreme
14 XUMHU4YECKHX 3aeMeHToB /l. 1. https://lib.myschool.edu.ru/conte
MemnneneeBa 1 0COOCHHOCTH nt/14541
cTpoeHust aroMoB. O01He
buznueckue cBOCTBa METANIOB
CnnaBbl METAJIIOB. .
. https://lib.myschool.edu.ru/conte
15 | DnexkrpoxuMudeckuil psan
o nt/4257
HaIpsKEHUN METaJIOB
XUMHUYECKUE CBOMCTBA
16 BaXHEHMILINX METaUIOB (HATpHil, https://lib.myschool.edu.ru/conte
KaJIni, KaJbI[Ui, MarHui, nt/14564
ATIOMUHUI) U UX COeTMHEHUI
17 XHUMHYECKUE CBOMCTBA XpOMa, https://lib.myschool.edu.ru/conte
M€ U UX COCTUHEHUI nt/2830
18 | XwmMmmueckne cBOMCTBA IIMHKA, https://lib.myschool.edu.ru/conte




JKeje3a U UX COEIMHEHU

nt/2830

19

ITpakTrueckas padota Ne 2.
"Pemienue s3KkCepuMEHTAIbHBIX
3a7a4 1mo reMe «MeTtauipi»"

20

Hemerasmibl, uX 1MOJI0KEHHUE B
[lepuoauueckoii cucteme
XHUMHYECKHX dj1eMeHToB JI. 1.
MenneneeBa 1 0COOCHHOCTH
CTPOCHHUSI ATOMOB

https://lib.myschool.edu.ru/conte

nt/5235

21

dusmnueckue cBoicTBa
HEMETAJIOB. AJIJIOTPOTIHSI
HEMETAJIOB (Ha IpuMepe
KHCIIOpoJ1a, cephl, hocdopa u
yrieposia)

https://lib.myschool.edu.ru/conte

nt/14632

22

XHUMHUYeCKHEe CBOMCTBA I'aJIOICHOB,
CCPbI U UX COCIUHECHUMN

23

XHUMHYECKHUE CBOMCTBA a30Ta,
docdopa u ux coeAMHEHUN

24

XUMHYECKUE CBOMCTBA yIJIepo/a,
KPEMHHUS U UX COETMHEHUI

25

IIprmeHeHne BaKHENIINX
HEMETAaIJI0B B UX COCTUHESHUH

26

O00011eHNEe U CUCTEMATU3ALIS
3HaHui 1o Teme «Hemeramnso».
Bbruncnenus no ypaBHeHUSIM
XUMUYECKHUX PEaKIni U
TEPMOXUMHUYECKHE PACUEThI

27

[TpakTnueckas padota Ne 3.




((PCH_IGHI/IG BKCHepI/IMeHTaHBHBIX
3axa4 o teme "Hemeramisr"»

28

KoHTposbHas pabota 1mo Temam
«Metamael» 1 «Hemeramie)

29

HeOpFaHI/I‘ICCKI/Ie N OPraHUu4YCCKHUE
KHCJIOTBI. HeopraHquCKI/Ie u
OpTraHU4Y€CKUC OCHOBAHUA

30

AMdoTepHbIe HEOpraHUYECKHe U
OpraHUYECKHUEe COCTUHEHUSI.
['enetnyeckas cBs3b
HEOPraHMYECKUX U OPTraHHYECKUX
BEIIICCTB

https://lib.myschool.edu.ru/conte
nt/15475

31

Poinp xuMun B o0ecrieueHUn
9KOJIOTUYECKON, YHEPTeTUICCKON 1
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
M€eIUIMHBI

32

[TpencraBienust 06 0OmUX
HAyYHBIX TMPUHIUTIAX
MPOMBINIJICHHOTO TTOTy4eHUs
Ba)KHEUIIINX BEIIECTB

33

Yenosek B MHPE BCUIECTB U
MaTcpHuaJioB

34

XHMHS U 300pOBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34




AOKYMEHT NOANUCAH
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CepTuchukaT 283794527629869324954276015987603411863249112258
Bnageneu Masykosa Anexa AnekcadapoBHa
OeicTevTened C 10.03.2026 no 10.03.2027



http://www.tcpdf.org

		2026-03-10T13:30:46+0500




