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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMUMHM Ha YpPOBHE cpeaHero ooOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepasibHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoii deneparumny, TpeboBaHUN K pe3yjbTaTaM OCBOCHUS
benepanbHON 00pa30BaTENBbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHUS
(®OIT  COO), npencraBaeHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yuérom Konmenmuu mpemnogaBanus
yueOHOro mpenMera «XuUMHUs» B 00pa3oBaTelbHBIX OpraHuzanusax Poccuiickoii
denepaliy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBI, |
OCHOBHBIX ToNokeHu «Crparerun pa3BUTHS BocnUTaHus B Poccuiickoit
®epnepanuu Ha nepuon 1o 2025 roma» (Pacnopstoxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXO0J0OB K pa3pabOTKe MPOrpaMMbl MO XHUMHH, K OIPEAEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHs 00YYAIOIIUXCSl CPEICTBAMU
yueOHoro npeamera «Xumusi» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyainbHble TosioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJIepKaHMsl, pPe3yJbTaTOB OOyueHHs W TpeOOBaHMI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMM, SIBISIETCS HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXKUT 3aBEpLIAIONIMM STaloM pealu3aluud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHMHUYECKOTO O00pa3oBaHUsA. OTH LIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB NPHUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YellOBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercs xumuuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpOBHE CpeHero oO1iero oopa3zoBaHusl CpeACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJIEpkKAHUE U TOCTPOEHUE KOTOPOTO OIPEACIICHBl B
nporpaMme N0 XUMHU C YY4ETOM CIenu(PuKd HAyKd XUMUHU, €€ 3HAYeHUS B
MO3HAHWU TIPUPOJLI U B MATEPUATBHOU JKU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1eaed M TPUHLHUIIOB, XapPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeaHero oo1miero oopasonanus B Poccutickoit denepanum.

XUMHSI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYyI0 pOJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS] B XMMHHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O COCTAaBa OKPY)KAIOLIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JIACTSMU MPUMEHEHUS.



TecHO B3aMMOJEUCTBYs ¢ APYTMMHU €CTECTBEHHBIMU HAayKaMU, XHMMS CTaJIa
HEOTHEMJIEMOMN YacThbI0 MUPOBOU KyJIbTYphl, HEOOXOIMMBIM YCIOBHEM YCIIEUTHOTO
TpyJa W >KM3HUM KaXI0ro uieHa oOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka
CO3UJAaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HAa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS 4YEJIOBEYECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOTrHUECKOI 0€30IMACHOCTH U OXPaHbI 3J0POBBI.

B cootBercTBHM € OOmMMMH LEASIMH W TPHUHLUIAMU CPEIHEro o0OIIero
oOpa3oBanus coaepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JUIsl  BBIPAaOOTKM  MHMPOBO33PEHUECKUX
OPUEHTUPOB, YCIICIIHOIO BKIIOYEHUS B JKU3Hb COLAYMAa, IPOJOJDKEHHUS
o0pa3oBaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBnsitomiuMu ~ TipeAMeTa  «XUMHsD  SBISIOTCS 0a30Bble KypChl —
«Oprannveckas xumus» U «OOmas W HeopraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEP’KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUU M0 HEOPTaHMYECKON XMMHUU (C BKIIOUCHHEM 3HAHUN W3 OOIIEeH XUMHH) U
OpraHn4YecKor XuMuH. @OPMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YYECHHUH
npeaMera 00ecHedyrBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT00Opasus
BEII[ECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUIN XUMHUH.

Crtpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» c(popMupoBaHa B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3y4yeHUI0 ydyeOHOro Marepuaja M 00ycJIOBJeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpenenEHHbIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYECKOM XUMHM BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOECHUS OPTaHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX M DIJIEKTPOHHBIX
OpeacTaBlIeHUd O cTpoeHuu BemlecTB. CBeneHuss 00 H3yd4aeMbIX B Kypce
BEIIECTBAaX JAIOTCS B PA3BUTHU — OT YTJIEBOJOPOAOB A0 CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHnyeckod XUMHM II0Jy4arOT pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO O0IIero oOpa3oBaHus MEepBOHAYATILHbIE
MPEICTABIICHUS O XUMUYECKON CBS3H, KIACCU(PUKALMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, 0 XMMUYECKOU PEAKLUU.

[Ton HOBBIM yrioM 3peHHs B mnpeaMmere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTcs M3yYEHHbIH Ha YpPOBHE OCHOBHOrO oOIEro o0pa3oBaHUs
TEOPETUYECKU Marepuanl M (PAKTOJIOrMUECKHE CBEACHHS O BELIECTBAX M
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» O0y4aromuMCsl TPEAOCTABIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0’ke TOHATh MCTOPUYECKOE HW3MEHEHHWE (YHKIMHA 3TOro 3akoHa — OT
o0o01mIaroie 10 00BACHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUM O BOKHEHWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBax W INPUMEHEHHMH, a TAKKE O XUMHUYECKHX PEaKIMsIX, UX CYLIHOCTH U
3aKOHOMEPHOCTSX IIpOTeKaHus JonojHserca B Kypcax 10 m 11 xmaccos
AIIEMEHTAMHU COJAEpP’KaHUS, WUMEIOIHUMH KyJIbTYpOJOTMYECKUH M TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMMAHHUIO B3aHUMOCBSI3M XUMHUHU C
JPYTMMH HayKaMM, PacKpbIBalOT €€ POJib B IO3HABATEIbHOM M IPAKTUYECKON
JESATEIIbBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBa)KEHHS K IIPOLECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUH XUMUHU, TOMOTarOT
BBIITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHUMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIMBATH HMH(YOpPMALUIO H
IPUMEHATh €€ I INONOJHEHWs 3HAHWM, PEIICHUS WHTEIUIEKTYaIbHBIX MU
HKCIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 3a7a4. B 1enom conepkanue yueOHOro
npeaMera  «XUMHS»  JAHHOTO  YpPOBHS ~ HM3YyY€HHsS  OPHUEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKONM OCHOBBI I TMOHUMAHUSA
bunocockux HAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHUYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BELIECTB WX COCTABOM H
CTPOEHMEM, II03HABAEMOCTh IPUPOAHBIX SBJICHUNA NYyTEM OSKCHEPUMEHTa U
pEelIeHUs] MPOTUBOPEYMM MEXAYy HOBbIMU (aKTaMHM U TEOPETHUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PEIIEHUH SKOJOTUYECKUX MPOOIIeM, a
Takke MpoOJeM cOepeKeHUs! FIHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JaHMsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B miaHe pemenus 3agad  BOCHMTAHMS, pa3BUTUSA U COLMAIM3ALUU
OOy4YaromMXcsd MNPUHATHIE MPOTPAMMOM MO XUMHUHU MOAXOAbl K OMNpPEIEIECHUIO
COJIEp)KaHUSI M TOCTPOEHUs TNpeIMeTa MpeaycMaTpuBaloT (HOPMUPOBAHME
YHHUBEpPCAJbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMUX 0a30BOe 3HAUEHUE IS
pa3MuYHBIX BHUJOB JACSITENBHOCTU: pELIeHUs NpobsieM, NOWCKa, aHalu3a U
00paboTku HGOPMALIMK, HEOOXOJUMBIX ISl TPUOOPETEHUS OMbITA MPAKTHUECKOU
U HCCIIE0BATENIbCKON AESTENbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IMO3HAHHUH
XUMUHU.

B mnpakTuke mnpernonaBaHus XUMUU KaKk Ha YpOBHE OCHOBHOTO OOLIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs, TP OMPECICHUH
COJIepKaTeNIbHOM XapaKTepUCTUKH LIeJIed M3y4eHHs MpeaMeTa HanpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAULMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKd Kak OOJacCTH COBPEMEHHOTO €CTECTBO3HAHHS, MPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTYyphl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOW MOAXOJA K ONPENCIICHHUIO LEJIeH W3y4YCHHs
IIPEIMETA SABJISIETCS BIIOJIHE OIPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PCHHS TJIABHBIMH IICJIAMH H3YYCHHS IPEIMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBIIAIOTCA:

e (OpMHUpOBaHHME CHUCTEMBl XHMHUYECKHX 3HAHMA KaK  BaKHEUIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPAa, B OCHOBE KOTOPOU
JeKaT KIIFOYEBBIC TOHATHS, (PYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHWE M TMOHHWMAaHHUE CYIIHOCTH JTOCTYITHBIX
00001IIeHNIT MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHEH
WX Pa3BUTHS U CTAHOBJICHHSI,

o (GOpMHUPOBaHNE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHMS
BCIIECTB M XUMHUYCCKUX PEaKIHUid, HEOOXOMWMBIX IS TPHOOPETCHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIIUX MECTO B MPUPOJIC, B TPAKTUUYECKON U TTOBCEIHEBHOM KU3HM;

e DPa3BUTHE YMEHUH U CIIOCOOOB AEATEIHLHOCTH, CBA3AHHBIX C HAOIIOACHUEM H
OOBSICHEHMEM XWMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKa LeJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMme 1Mo XMMHUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeAHero obmiero oopazoBanus. CeromHs B
OpernoJaBaHUM XUMHUM B OojblIel CTemeHHW OTAAéTcs  MPEANOYTEeHHE
MPAKTUYECKON KOMIIOHEHTE COJAep)KaHus OOy4eHHs, OPHUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliK, BJIAJICIONMIETO HE
HA0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CHOCOO0aMHU H
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMEHEHUS WX B PEaTbHOU >KU3HU
JUTS PEIICHUs] IPAKTHUECKUX 3a/1a4.

B cBa3u ¢ aTUM mpu u3ydeHUW TmpeaMmeTa «XUMHS» JOMUHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TaKUE LIETU U 337a4i, KaK:

amanTaius 0O0yJarommxcsl K yCIOBUSAM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKH3HEHHBIX CUTYAIlUsIX, CBSI3aHHBIX C BEIIECTBAMH U WX
MPUMEHEHUEM;

dopMupoBaHne Yy OOYYarOIMIMXCS KJIIOUEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIIETCHIIN), UMEIONINX YHHUBEPCAaTbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
JeATEeILHOCTH: PEIIeHHs MPo0JeM, MOUCKa, aHanu3a U o0paboTku MHpOpMaIuy,
HEOOXOJUMBIX JJii TNPUOOPETEHUS ONBITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWW XUMHUHW, a TaKXKe [JIs OICHKA C TTO3HIIHH
IKOJIOTUYECKON OE30MacCHOCTH XapakTepa BIHUSHHUS BEIIECTB U XUMHUYECKUX
MPOIIECCOB HAa OPTaHMU3M YeJIOBEKa U MPUPOJHYIO CPEY;



pa3BUTHE TO3HABATENIBHBIX HMHTEPECOB, MHTEIEKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XMMHU B COOTBETCTBHUH C )KM3HEHHBIMHU MOTPEOHOCTSIMH, HCTIOIb30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTMH JAJIs NTOMCKA U aHajau3a yueOHOU U
HAYYHO-TTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOIO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, IpH IUIAHUPOBAHUM U TPOBEACHUU XHMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAHHE Yy OOydarommxcsi YOEXKIEHHOCTH B T'yMaHUCTHUECKOH
HAIPaBIEHHOCTH XUMUHU, €€ BAXKHOM pPONM B PEIICHWU TI00aIbHBIX MPoOsIeM
paIMOHATBHOTO MPUPOIOTIONB30BAHUS, TIOMOIHEHUSI YHEPTETUUECKUX PECYypCOB H
COXpPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOro
OTHOILIEHUSI K NPUPOJE U CBOEMY 3I0pPOBbIO, a TaKXe IMPHUOOPETEHUs OIbITa
UCTIONb30BAaHUS TOJNyUYEHHBIX 3HAHWM MAJs TPUHATHS TPAMOTHBIX DELICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBJICHHUSIMH.

B yuyeOHOM maHe cpenHero oOmero oOpa3oBaHUs MPEAMET «XHUMH»
0a30BOr0 ypOBHs BXOAMUT B COCTaB IpeaMeTHOW ob0nactu «EcTecTBEeHHO-HAYYHbIE
IpEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XMMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopa3zoBanusi, coctapisetr 68 yacos: B 10 kmacce — 34 yaca (1
gac B Henenro), B 11 kmacce — 34 yaca (1 gac B Heeno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[Ipeamer opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHHE B
MOJIYYEHUM HOBBIX BEIIECTB M MAaTepuaioB. TeopHs CTPOEHUS OpraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0J105keHUs. CTPYKTypHBIE (OPMYJIBI
OpraHu4eckux BemecTtB. [omonorus, wu3zoMepuss. XuUMHUYECKas CBsA3b B
OpPraHUYECKUX COECIUHEHUSX — OAUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KinaccUPUKalUU OpraHUYEeCcKUX BemiecTB. HomeHkatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTHdecKas) W TpPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYEHMsSI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHME C 00pa3lamMu OpraHMyecKUX BEIIECTB M MaTepUallaMM Ha UX
OCHOBE, MOJEIMPOBAHWE MOJEKYJ] OPraHMYECKUX BEIIECTB, HAOJIOJCHHUE H
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB MO NPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesoaopoant

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMU psA. Meran M 3TaH —
NpOCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHE W XMMHYECKHE CBOMCTBA
(peakuuu 3aMellleHuss M TOPEHHUs), HAXOXKJECHHWE B MpPHUpOJE, MOJIy4YeHUE U
IIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psAl. DTHIIEH U MPONUIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHE W XHMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TANOTCHUPOBAHUSA, TUAPATALHUH, OKHCICHHS W
MOJINMEPU3ALIIH ), TOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtamuen-1,3 m MerwnOyramueH-1,3: cTpoeHue, BaKHEUITHE
XUMUYECKUE CBOWCTBA (peakiuusi nonumepusanuu). [lomydeHne CMHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psii. ALIETUIICH
— TMpPOCTEHIINNA TMpEeACTaBUTENIb AJKHHOB: COCTaB, CTPOCHHE, (U3MUECKHE HU
XUMUYECKHE CBOMCTBA (peaklMH THMAPUPOBAHUS, FaJOr€HUPOBAHMS, THApPATAIUH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKHME U XUMUYECKUE CBOMCTBA
(peakiuu raJoreHUpOBaHUs U HUTPOBAHUSA), MOJyUEHUE U NMPUMEHEHUE. T01yon:
cocmae, cmpoeHue,  usuyeckue U  XUMUYecKue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUA), NOIYyUeHue u npumeHnenue. TOKCHUHOCTD



apeHoB. ['eHeTHueckas CBA3b MEXIYy YIJIEBOJOPOAAMHU, MPUHAICKAIIUMUA K
pa3IMYHBIM KJIaccaM.

[IpuponHble WCTOYHMKHK YIJIEBOAOPOAOB. [IpupoaHblii ra3 W NONYyTHBIE
HedTsaubie ra3el. HedTes u e€ mpoucxoxaenue. CriocoObl nepepaboTku HedTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUM, KaTaTuTUYeCKui), Nupoiu3. [IpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €Tr0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX MPEBpalllCHUA:
O3HAKOMJIEHME C oOpaslamMu IUlacTMacC, KaydyKOB M PE3UHBI, KOJUICKLIUU
«Hedptp» u  «Yromp», MoJeaMpoBaHUME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOTeHOMPON3BOAHBIX, MTPOBEICHUE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3YUYEHHE €TO CBOMCTB.

Pacuérneble 3anaun.

Bobluncienuss 1mo ypaBHEHHMIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM IPOAYKTA PEAKIMU 10 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 HCXOHBIX BEIIECTB WU MPOTYKTOB PEAKIINH ).

Kuciiopoaconep:kamue opraHu4eckKue coeAHHEHUA

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. METaHOI M 3TaHOJ: CTPOECHHE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (peakuMu C aKTUBHBIMH MeETaJljlaMH,
raJIOr€HOBOJIOPOAAMH, TOPEHHE), NpUMEHEHHE. BoJOpOIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHME METAaHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHsle  COUPTBL. OTWICHIJIMKOJb W  TJIULUEPUH: CTPOCHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO MIETOYHBIMU
MeTaJlJlJaMHl, KaueCTBEHHAsl peaklMs Ha MHOroaToMHble cnupthl). JlelicTBue Ha
opraHusM 4enoseka. [[puMenenre rmmuepruHa U STUIEHTIIAKOIIS.

deHo: CTpOCHHE MOJEKYJbl, (U3MYECKHME U XUMHUYECKHE CBOICTBA.
TokcuuHocTh perona. [Ipumenenne GpeHona.

Anpperuznpl U kemouwvl. DOpMANBIETHI, ALETAIBIACTHI CTPOEHUE,
bu3nuecKkue U XMMHYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS U BOCCTAHOBIIEHUS,
KaueCTBEHHbIE PEAKIUH), OJTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBA (CBOWCTBA,
o0mue Juisl Kj1acca KUCIIOT, peakiusl dTepuPHUKaAIIK), TTOJyYeHUE U MPUMEHEHHUE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KakK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHACIOT. Mblia KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBUE.

Crnoxuble >QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cl0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [lpumenenue xxupos. buonornueckas
POJIb KUPOB.



YrneBompl:  coctaB, KiaccHpUKANMs ~ YrieBoaoB  (MOHO-, JU- U
noJyiucaxapubl). I'moko3a — npoctelimmii MOHOCaxapua: 0COOEHHOCTH CTPOCHHS
MOJICKYJIbI, (U3WYECKUE W XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
rugpokcuaom meau(ll), okuciaeHue amMMmuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKIACHUE B MPUPOJE, NPUMEHEHHE,
ounonornyeckas poiib. Potocunres3. pykTo3a KaKk U30MEP IITHOKO3BI.

Kpaxman u mennrono3a kak mpupojHbsie noaumepbl. CTpoeHne Kpaxmana U
Hneunono3bl.  Pu3nueckue W XMMHUYECKHE CBOWCTBA Kpaxmana (TUAPOJIU3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX IMPEBPAIlCHUIA:
npoBeJicHHe, HAOMIOJCHHE W OMUCAHHWE JACMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYEeCTBCHHBIC PEAKIMA OJHOATOMHBIX CIUPTOB (OKHCIICHHE STaHOJIA
okcugom Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJEHCTBUE TIUILIEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumoneiicTBue Kpaxmajia ¢ HOJIOM),
MIPOBEJICHHUE MPAKTUIECKON PabOTHI: CBOMCTBA PaCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnsle 3anaun.

Boluucinenuss mo ypaBHEHHMIO XHWMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEAKIIMHM MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU TPOAYKTOB PEAKITHH ).

A3oTconepkaIe OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHuYecKue coenuHeHus. Ouznueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpUMEpe TIuIuHA). bruonorundeckoe
3HauYe€HUE aMUHOKUCIOT. [lenTunap.

benkn kak TpUPOIHBIE BBICOKOMOJICKYJISIpHBIC coenuHeHus. llepBudunas,
BTOPHYHAS W TPETHUYHAS CTPYKTypa OeiaKkoB. XHWMHYECKHE CBOWCTBA OCIIKOB:
THIPOJIN3, IEHATYpAIHsl, KAYECTBEHHBIC PEaKIIUK Ha OEJIKH.

OKCHepUMEHTAIbHBIE METOABl HM3YyUYCHHS BEIIECTB M WX TNPEBPAIICHUN:
HaOII0/IEHNE W ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpAIUs OSIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIIUH OCITKOB.

BbicokoMoJ1eKyJIsIpHBIE COeTUHEHMS

OCHOBHBIEC TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIIH, CPEIHSS MOJEKYIIsIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHHA —
MOJIMMEPHU3ALIHS U MOJTUKOHACHCAIHS.

DKCIEpUMEHTAIbHBIE METOABl HM3YyYCHHS BEIIECTB M MX TNPEBPAIICHUN:
O3HAKOMJICHUE C 00Opa3llaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexXIpeIMETHBIE CBS3H.



Peanm3zanyst MeXIpEeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKOM XMMUU B
10 knacce OCYIIECTBISIETCS 4YEpe3 HUCIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK M TOHSITHH, SIBISIIOLIUXCS CUCTEMHBIMH JJI OTAEJIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiaccuuKaims, nepruoJuIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHHE.

dusnka: MaTepus, DJHEPrUs, Mmacca, arToM, DIJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl YpOBEHb, BEIECTBO, TEN0, OOBEM, arperaTHOe COCTOSIHHE
BElIECTBA, (PU3NUECKHUE BETUUUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH AaKTHBHbIE BellecTBa (OENKH, YTIEBOABI, >KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHbIE TOPO/Ibl, MOJIE3HBIE HUCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO IHTAHMUS,
MOIOLIME CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MTPENapaThl, MaTepuabl 13
VICKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHUU

Xumuyeckuii 3neMeHT. ATom. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHHU, MOJAYPOBHH. ATOMHBIE opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHUs] JIEKTPOHOB MO OpOUTaIsiM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(PHUTYpAIIHs aTOMOB.

[Iepronnueckuit 3akoH u Ilepronnydeckas cucreMa XMMUYECKUX BJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepuoamveckoid cucTeMbl
xuMmudeckux aiueMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX W CIJIOKHBIX BEHIECTB IO TPyHIaM U TEPUOJAM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBsI3b. BHAbl XUMHYECKOW CBA3U
(koBaJIeHTHasi HEMOJsIpHAas W MOJSIpHAsl, MOHHAs, MeTalinyeckas). MeXxaHu3Mbl
oOpa30oBaHUs KOBAJECHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U  JIOHOPHO-
akuentopHslil). BomopogHas cBs3b. BameHTHOCTb. DIJIEKTPOOTPULIATEIBHOCT.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. THUIBI KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKHY.

[TonsiTue 0 aucHepCHBIX cucTemax. VICTMHHBICE U KOJUIOMAHBIE PACTBOPHI.
MaccoBast 1071 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Howmenknarypa
HEOPraHUYECKNX BEIIECTB. [eHeTMdecKkas CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIJICKAITUX K Pa3]IUYHBIM KJIaccaM.

Xumudeckas  peakiusa.  Krnaccudukammss  XUMHUYECKUX — peakiuil B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS W MPEBPAILLICHUS SHEPTUHN IPU XUMUUYECKUX PEAKIUSX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTh OT pa3iH4YHbIX (hakTopoB. OOpaTnmbie
peakuuu. XUMHUYECKOe paBHOBecue. DaKTOpbI, BIHSIOIMIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanusi. CuibHbIe U cnadbie 251eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIECTOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUIL:
neMoHcTpanus Tabmui «Ilepuogudeckas cucrema XuMHUeckux diaementos /1. U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JTEMOHCTPAIMOHHBIX U JJTA0OPATOPHBIX OMBITOB (Pa3JI0KEHUE MEPOKCHUAA
BOJIOPOJA B MPUCYTCTBUM KaTAJIM3aTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTh
XAMHUYECKOUN peakium».

PacuétHrble 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHMX pPEakuuWii, B TOM YHUCIIE
TEPMOXUMUYECKHAE PACUETBI, PACUETHl C HCMOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumus

Hemeramnel. Ilosmoxxenue HemetaiuioB B llepuoamyeckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nYecKrue CBOMCTBA HEMETAIJIOB. AJUIOTPONHS HEMETaUIoB (Ha Mpumepe
KHCJIOpoa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJJIOB (TajoreHOB, CEpPhl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COeAWHEHWUH  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpyMeHeHne Ba)XHEUIIMX HEMETAIIOB U KX COECUHEHUM.



Meramnel. Ilonoxxenne meramnoB B llepuonnueckon cucremMe XUMHYECKHUX
anemenToB JI. . MenzaeneeBa. OCOOCHHOCTH CTPOCHHS IJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mume (usnyeckue cBorcTBa MeTauioB. CIiaBel METAJUIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAIIOB.

XUMUYECKHE CBOWCTBA BAXKHEHIUX METAJJIOB (HATPUM, KaJluid, KaJblIHUM,
MarHui, almfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHCHUH.

OOmue cnocoObl monydeHus: MetauioB. [IpuMeHeHne MeTasioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEIIECTB M WX MpPEBpallCHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 00pa3lloB HEMETAJIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/Ja4, HAOJIOACHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THMAPOKCUIA AIIOMUHUS C pacTBOpamMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAILIIOB).

Pacuérnbie 3anaum.

PacuéTtel mMacchl BemiecTBa WM 00BbEMA ra30B MO HU3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU BEUIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUU, €CIIU OJHO
U3 BEILIECTB UMEET PUMECH.

XuMus U KU3Hb

Ponp xuMum B 00€Cr€YEHUU SKOJIOTUYECKOM, SHEPreTUYECKON U TMHUILEBOU
0e30MacHOCTH, Pa3BUTHM MeAULMHBL. [IoHSATHE O HAyYHBIX METOAAX IMO3HAHUA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MOPUHIMIAX [TPOMBIIUICHHOTO
MOJTYYEHHUS] BAXKHEUILINX BEIIECTB.

YemoBek B MHUpE BELIECTB M MAaTEPUAIOB: BAXXHEHUIIME CTPOUTEIIbHBIE
MaTepuaibl, KOHCTPYKUHMOHHBIE MaTepuajbl, Kpackh, CTEKIO, KepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKHE U MUHEpaIbHbIE
yI0O0peHus.

XuMHSIT ¥ 3I0pOBbE YeJIOBEKa: IpaBuja HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja O€30MaCHOTO MCIOJIb30BAHUSI MPENapaToB OBITOBOM XUMUU
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanust MeEXOpPEeAMETHBIX  CBS3€d MpU  HM3YyYEeHHH OOwmEed u
HeopraHudyeckoil xumuu B 11 kiacce ocylIecTBIsSIETCsl Yepe3 UCIOJIb30BaHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHM, TaKk M TMOHATUH, SBISIFOLIUXCS
CUCTEMHBIMH JIJI OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KIacCU(pUKALUsi, MEPUOJUIHOCTh, HaOIIO/ICHNUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



duznka: MaTepusi, YHEPTHs, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIA, YHEPTETUYECKUIN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3NUYCCKUE BEIIMYMHBI U CIUHUIIBI UX
M3MEpPEHUSI, CKOPOCTh.

buonorusi: kieTka, opraHum3M, OSKocuUCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIE MTOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pPECYpCHI.

TexHonmorusi: XuMHYECKasi MPOMBIIUIEHHOCTb, METAJUTYpPIrus, MPOU3BOIACTBO
CTPOUTENbHBIX MAaTEpPUATIOB, CEJIBCKOXO3SMCTBEHHOE IMPOM3BOJICTBO, IHUIIEBAs
MPOMBINLJICHHOCTh,  (hapMalleBTUYECKasi  NPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOTPAMMEBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3ylibTaTaM OCBOCHUS
OOy4YalOIIMMHUCS MPOTpaMM  CpeaHEero oO0miero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHbIM U TpeaMeTHbiM). HaydyHo-meTogudyeckoil OCHOBOM st
pa3pabOTKU TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPETHETO OOIIETOo
00pa30BaHuUs SIBISIETCSI CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOEHUSA MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIONIUE:

OCO3HaHHE OOYYalOIUMHCS POCCUHUCKONW TpaxAaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;

HaJIM4KMe MOTUBAILIUU K 00yUYEHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUIN JTMUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW M UCTOPUYECKHUX TPAIULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOUIMXCsi PYKOBOJCTBOBATHCSI B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU yYCTAHOBKaMHU, MPUCYIIUMH IEJIOCTHON
CUCTEME XMMHUECKOro o0pa3oBaHus;

HAJIM4YKUE MTPABOCO3HAHUS SKOJOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIBHOM JEATENBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COUMOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HeaJaMyd POCCUHCKOr0 TPaXKJaHCKOro OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOPMAaMM W TpaBWIaMH  TOBEACHUS,  CIOCOOCTBYIOIIMMH  IPOLIECCaM
CaMOIMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTH
O0yJaroIIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4Jaromuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIIEe B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00SI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPSIJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIIBHOCTH IPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4YeOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITOJHEHUU
XUMHUYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHbBIX BUJIOB YUeOHON AESITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUH U MPAKTHUYECKOTO
IIPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKECHHS HAyKU €CTh PE3yJbTaT
JUINTEJIbHBIX ~ HAaOJMIOJEHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpeECAa M TO3HABAaTEIbHBIX MOTHUBOB B IIOJYYEHUH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CHOCOOHOCTH OLIEHHWBATh CUTYal[H, CBS3aHHbBIC C XUMUUECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJECHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPAaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHUE NOCIEACTBUN 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAHMUS LIEHHOCTEW 310poBOro U 0Oe30macHOro o0pa3a JKHM3HU,
HEOOXOIMMOCTH OTBETCTBEHHOIO OTHOILIECHHUS K COOCTBEHHOMY (PM3HUYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

cobmoienrs TpaBui Oe3omacHOro oOpallleHusi C BellecTBaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYAOBOM JAEATEIBLHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWJI HHIMBUIYAIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA M HENPUSATUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHHUs
QJIKOT'0JIsI, HAPKOTUKOB, KypEeHU);

5) TPY/1I0BOI0 BOCTIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIbCKON
NEeATEeTbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W JAPYTUX  BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEIICHUM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOPECCUil pa3IudHOTO Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN MO0 XUMUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYIa U pe3yiabTaraM TPYAOBOM JEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHAMBUAYaIbHOW TpPAEKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3ald COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUM, UHTEPECOB U
noTpeOHOCTEH 00111ecTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MJIE;

MOHMMAHUS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJHON U COLMATIBHOM CPENBL;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTHKEHUW XUMHH  JUIS
pelIeHusl BOIIPOCOB PAlMOHAIBHOI'O IPUPOIOIIOJIb30BAHMS;

AKTUBHOTO HEMPUATHS JIEUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKarolleh
NPUPOJIHON cpefle, YMEHUSI MPOTHO3UPOBATH HEOIAroNpUATHBIC SKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYUS Pa3BUTOTO DKOJOIMYECKOTO MBILIIEHHS, YKOJIOTHYECKON KYJIbTYPHI,
OIIbITa NEATEIBHOCTH 3KOJIOTUUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B TO3HABATEIbHOW, KOMMYHMKATUBHOW M COLMAIBLHON
MpPaKTUKE, CIOCOOHOCTM M YMEHHS AaKTHUBHO MPOTHUBOCTOSITH HACOJIOTHH
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUA €& poiu B
(GbopMHpPOBAaHNUY PAlMOHATHPHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IEJIOCTHOTO
MPEICTaBIICHUS 00 OKPYXKAIOIIEM MHpE KaK O €IUHCTBE MPHUPOJBI U YEJIOBEKa, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEM M PEIICHUU MPOoOJIEM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeXXJAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTA M BAXHOW pOJA B
CO37aHMM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTBHBIX MPoOsieM
YCTOMYHUBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, DHEPreTUUECKON, MUILEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 0OECIIEUEHUU YCIOBHIM
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOM(POPTHOW JKHU3HM KaXIOTO HWICHA
OOIIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUSA, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJb30BATh



MOJIy9aeMble 3HAHMS JIJISl aHAIHM3a M OOBSICHEHUS SIBICHUN OKPYXAIOIIEro MUpa U
MIPOUCXOSAIINX B HEM M3MEHCHUI, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE HAydHbIX (DaKTOB W HWMCIONIMXCS JaHHBIX C IEIbI0 TIOMyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO WCIOJIB30BaTh XHUMHUYECKAE 3HAHUSA IS
perieHus Mpo0JIeM B peabHBIX )KH3HEHHBIX CUTYAITUsX;

MHTepeca K O3HAHUIO U UCCIIEeI0BATENbCKON eI TETbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpPEpPHIBHOMY  OOpa3OBaHHIO U
caMo00pa3oBaHUIO, K AaKTHBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWH MO0 XHUMHU B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJia B pa3iuyHbIX cdepax mpodeccuoHaIbHON
NEeATeTLHOCTH.

METANIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMHUsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIE  (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOyYaroUIUXCs
MEXIUCIUTUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIeHAyYHbIE TOHATHUS, OTPaXKAIOIINE
[[EJIOCTHOCTh HAyYHOW KapTUHBI MHUpA W CHenudUKy METOAOB IO3HAHMS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoIece, CUCTeMa, HayIHbIA (PakT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0OBaHNEe, HAOIIOCHUE, H3MEPEHUE, IKCIIEPUMEHT U JIpyTHE);

yHUBEpCalbHbIC Y4eOHbIC NelcTBUs (TO3HABaTEIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreunBaroIye (dbopmupoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH M COLMATbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCITI0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHHUBEPCAIbHBIE y4eOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHOM ITPAKTHUKE.

MertanpeaMeTHble pe3ysbTaThl OTPAXalOT OBJIAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBUSIMH.

OsJaagenue YHHUBEPCAJTbHBIMHA yueOHbIMH NMO3HABATEIbHBIMH
AeCTBUSIMM:

1) 0a30Bble JJOrHYecKHe JeHCTBHS:

CaMOCTOATENbHO  (OpMYyJIHpPOBAaTH M aAKTyallM3UPOBATh  MpoOOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LENU JIEITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUH HX
JOCTUKEHUSL, COOTHOCUTD PE3YJIBTATHI NESATENBHOCTH C TOCTABIEHHBIMH LIEJISIMHU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWU MPUEMBI JJOTMUECKOTO MBIIUICHUS —
BBIJICIIATh XAPAKTEPHbIE NMPU3HAKU MOHSATHUN M YCTAHABJIMBATH WX B3aHMMOCBS3b,



WCIT0JIb30BaTh COOTBETCTBYIOIINE TIOHITHSI JJIsl OOBSICHEHUS! OTACIBHBIX (PAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEPUH IS KIACCU(DUKAIMU BEIIECTB W
XUMUYECKUX PEaKIUN;

YCTAaHABJIMBaTh NPUYMHHO-CJIEACTBEHHBIE CBA3M MEXAY H3y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHIYKTHUBHBIC, JI€IYKTUBHbBIC, IIO
aHaAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PpPacCMaTPUBAEMBbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30OBLIBATH MOJICIIbHBIC NMPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMH4YecKas (opMmysa, YpaBHEHHE XUMHUYECKOU
peakiMy — TMPU PEUICHUH Y4YEOHBIX IMO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIEC MPEICTABICHUS JJISI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKUE 1eCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHUSI BEIIECTB U XMUMHUYECKHUX
pEeaKUunii;

dbopMyIMpOBaThH 1IETU U 33J1a4U UCCIIEIOBAHUS, UCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMHU CaMOCTOATENIBHOTO IUIAHUPOBAHUST W MPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOMATH 32 XOJIOM
MpoIecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMUSI,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIETIAaHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOHW UCCIIENOBATENLCKOW W MPOEKTHOM
JEATEeIIbHOCTH, TMPOSBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS TMPAaKTUYECKUX 3a7ad, NPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHMSI.

3) pa6ora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHWKAX HHPOpManuu (HAYyIHO-
MONyJISIpHAast JIUTepaTypa XUMUUYECKOTO COJIepKaHWs, CIpPaBOYHBIE IMOCOOUS,
pecypebl HTepHeTa), aHanmuM3upoBaTh WH(POPMAIMIO PA3IUYHBIX BHAOB U (OpM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTE;



(dbopMyIupoOBaTh 3alpOChl U MPUMEHATH Pa3IUYHbIE METOJABI MPHU MOUCKE U
orbope wuHbOpMalMK, HEOOXOAUMOW [UIsi BBINOJHEHUS Y4YE€OHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT MCHOJIb30BaHUS HMH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (QOpMYy  MpeICTaBICHHUS
uHbopMaluu (cxembl, TpaduKy, AUATPAMMBI, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA A3BIK B KAyeCTBE CpEACTBA IpU padore ¢
XMMHUYECKON MH(OpMalMen: MNpUMEHITh MeXIpeaIMeTHble ((pu3nyeckue Hu
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (POpPMYJIbI, a0OpeBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHUMBOJMYECKHE CpEICTBA
HaIJISTHOCTH.

OsgJlaieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUaliora W/Win
JUCKYCCUHM,  BBICKa3blBaTh  HJA€H, (POPMYJIHpPOBATH CBOM  IPEMJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHMS MPEJI0KEHHOM 3a]auH;

BBICTYNIATh C MpE3EHTAlMed pe3yJbTaTOB IO3HABATENBHOW JESITEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIBHO I COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEpUMEHTA, MPAKTHYECKON paboThl MO MCCIIEAOBAHUIO CBOICTB
M3y4aeMbIX BEILECTB, pealn3aluy yueOHOTo MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
N0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS MO3UIUN B
X0J1e 00CYXX/ICHUSI 1 0OMEHa MHCHUSIMH.

OBJlaieHHe YHHBEPCAJbHBIMHU PEryJisSTUBHbIMH JeHCTBUSIMU:

CaMOCTOATEJIBHO IUIAHUPOBATh M OCYLIECTBIATH CBOKO ITO3HABATEJIbHYIO
NEeATEIbHOCTh, Ompenensia e€ Leaud M 3aJadyd, KOHTPOJIMpPOBAaTH W IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpEJIaraeMblii  alrOPUTM  JEUCTBHA TIpH
BBIMIOJIHEHUHM Y4e€OHBIX M HCCIEAOBATENbCKUX 3a/]ay, BBIOMpAaTh Haumbojee
3¢ (EeKTUBHBI CHOCOO MX pelIeHUusT ¢ y4E€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMUUYECKUX PEAKLIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH Ha OCHOBE CaMOaHalM3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHUS»
OTPAKAIOT:

chOpPMHPOBAHHOCTh  TPEACTABICHHA O XHWMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHUHU B T[IO3HAHUU SIBJIICHUM



opuposibl, B  (OPMUPOBAHMM  MBIIUICHUS W KYJIbTYpPHl JIUYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JIsl pEIICHUS MPAKTUYECKUX 33a4
U 3KOJIOTHYECKH OOOCHOBAaHHOI'O OTHOLIEHHUS! K CBOEMY 3[0POBBIO M MPUPOIHOU
cpene;

BJIAQJICHUE  CHCTEMOM  XMMMUYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHA D3JIEMEHT, aTOM, 3JIEKTPOHHAS
000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTbh, 3JIECKTPOOTPUIIATEIIbHOCTh, XUMUYECKasl
CBSI3b, CTPYKTypHas (opmyina (pa3BEpHyTass U COKpaUl€HHAs), MOJb, MOJIIpHas
Macca, MOJIIpHBIH OOBEM, YIJIEpOIHBIM CKeJeT, (yHKUUOHAJIbHAs TIpymIa,
paaukan, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOLOPOBI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIHE COEAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COECMHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOEHUS
opranudeckux Bemects A. M. byTiiepoBa, 3aKOH COXpPAaHEHUS MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUI S3BIK XWUMHH; MHUPOBO33PEHUYECKUE 3HaAHUS,
JeXallue B OCHOBE NOHMMaHUS NPHUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (DAKTOJIOTMUYECKHE CBEIAEHUA O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKA,

Cc(OpMUPOBAHHOCTh YMEHUU BBIABIIATH XapaKTEpHbIC MPU3HAKU IOHSATHUH,
yCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHSITHS MpU
OMHMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OpMUPOBAHHOCTh YMEHUU HCMOIb30BaTh XMUMHUECKYIO CHUMBOJIUKY JIs
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHON)
GopMysl OpraHMYECKHX BEIIECTB W YpPaBHEHUH XUMHUYECKUX pEeakLui,
U3rOTaBIMBATh MOJENIM MOJIEKYJ OPraHMYECKUX BEIIECTB JJIA WUIOCTpAUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBAaTh MPUHAIEKHOCTh H3YYEHHBIX
OpraHMYECKUX BEIIECTB IO KX COCTaBy W CTPOCHHIO K ONPEAEIEHHOMY
KJIacCy/Tpynmne CcoeAuHeHUu (yriaeBOAOpOMAbl, KHUCIOPOJ M a30TCOAEp Kallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEJAMHEHMs), JaBaTb WM Ha3BaHUS IIO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJBbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONMIIEH, aleTHIIEH,
STWJIEHTJIUKOJb, TIULEPUH, (eHOs, (GopMambAerui, aueTalbIeru, MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsI KHCIIOTA, TIII0KO034,
$pyKTO3a, KpaxMai, LeIr0J103a, IIUIHH);

C(OPMUPOBAHHOCTh yMEHMSI OMNPEICNATh BUABl XUMHUYECKOM CBS3H B
OpPTraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH TMIOJOXKEHUS TEOPUH CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa st 00bICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHM  XapakTepuU30BaTb  COCTaB,  CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEJCTABUTENEH pPa3TMUHbIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWICH, MPOMUJIEH, AllCTUJIEH,
Oyraguen-1,3, merunOyramueH-1,3, OEH30J7, METaHON, ITAHOJ, STUJICHTIIUKOJD,
TJIMLEPUH, (EHOJI, aleTalbJeru, MypaBblUHas M YKCyCHasi KUCIOTHI, TJIHOKO3a,
Kpaxmai, IeJUTI0NI03a, AMUHOYKCYCHAsl KUCII0TA), WIUTIOCTPUPOBATH T€HETUUECKYIO
CBS3b MEXIYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOLIMX XHUMHUYECKUX PEAKLIUN C
MCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTIEBOOPOIHOTO
ChIpbsi  (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HUX TMepepaboTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIUMCICHUS 1O XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJIUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WU POJYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaACTh CHCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUU TIPU U3YYEHUU BEIIECTB U
XUMUUYECKUX SBICHUMN (HaOMI0AeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE),
WCIIOJIb30BaTh CHUCTEMHbIE XWMHUYECKUE 3HAHUS JJId NPUHATUS PELICHUNA B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBA3AHHBIX C BEHIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOATh MPaBUJIa MOJIB30BAHUS XUMUYECKON
MOCy/IOM U JTa0OpaTOpPHBIM O00O0pYyIOBaHUEM, a TaKXe MpaBujia OOpalleHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUSMHU IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIJAHUPOBATh M BBIMOJHITH XUMUUYECKUH
AKCTIIEPUMEHT (TIpEBpaIeHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJIyUEHUE
ATUJIEHA U W3Yy4YEHUE €ro CBOMCTB, Kauye€CTBEHHBIE PEAKIMU OPTraHUYECKUX
BEIECTB, JICHATypalusi OEKOB MPH HArpeBaHWM, I[BETHBIC PEaKIMH OEIKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKHA OE30MacHOCTH TPU OOpaIIleHUH C
BEIIECTBAMU M JIaOOpPATOPHBIM OOOpPYJOBAHUEM, TMPEICTABISTh PE3YIbTAThI
XUMHUYECKOT0 JKCIepUMeHTa B (opMe 3alliCh YpPaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU aAHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TONYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpEICTBAa MAacCOBOIA
uHpopmarnu, TaTepHeT u Apyrux);



chOpMHPOBAaHHOCT, ~ YMEHHHA  COOJIIO/IaTh  TpaBWJIa  JKOJOTHYECKU
I[eJIECO00Pa3HOTO TOBEJEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSAX
COXpaHEHHUSI CBOETO 3J0POBbsI M OKPYXKAIOIIeH NPUPOAHON Cpeabl, 0CO3HABATh
OMMAaCHOCTh BO3JICHCTBHUS Ha JKUBBIE OPTaHWU3MBI ONPEIEIEHHBIX OPTaHUYECKUX
BeIecTB, OHMMasi cMbIci Tokazatens [1JIK, moscHATh Ha mpuMepax CrIocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEIHOTO BO3ICUCTBHS HA OpPraHu3M
YeJI0BEKa;

IUISE 00YYaroNIMXCsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/aX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUIS CIIETIBIX W CIA0OBHIANIMX OOYYalOUIMXCsA: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemy oOo3HaueHui JI. bpaitns qis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHMS Kypca «OOmmas W HeopraHudeckas
XAMUSD) OTPaXkKakoT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHPA, POJM XUMHUU B I[IO3HAHWUM SIBJICHUU
npuposbl, B (OPMUPOBAHWM MBIIUICHHS ©  KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUHISCKHUX 33124
U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMMOHATHS (XUMUYECKHH 3JE€MEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOWTAIIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METANTMYECKasi, BOJIOPOIHAS ), KPUCTAIUIMUECKas PelIéTKa,
TUIBI  XUMHYECKUX  pPEaKIUi, PacTBOP, DJICKTPOJHUTHI, HEIJIEKTPOIUTHI,
AJIEKTPOJUTUYECKAs] JIMCCOLUMALNS, OKHCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE), TECOPUM U 3aKOHBI (TEOpHs
DJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckuit 3axkon Jl. M. Menneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPALICHUS SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIWE B OCHOBE NOHUMAaHUSA MPUYUHHOCTU U
CUCTEMHOCTH XHMHMYECKHX SBJICHUM, (PaKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAaX,
COCTaBe, MOJYYCHUN U OE30MaCHOM HCIIOJIb30BaHUN BAXKHEUIIINX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA;



c(OpMUPOBAHHOCTh YMEHUU BBIABIIATH XapaKTEpHbIC MPHU3HAKU TOHSATHUH,
yCTaHaBJIMBATh UX B3aUMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHSITHS MpPU
ONHMCAHUH HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

Cc()OPMUPOBAHHOCTh YMEHUU MCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUsI (OpMyJ BEUIECTB M  YPAaBHEHMM XUMHYECKHX pEaKIuil,
cucremarndeckyro HomeHknarypy (IlUPAC) u TpuBuansHble Ha3BaHUS OTAEIBHBIX
HEOPTraHWYECKUX BEHIECTB (yrapHbld TIa3, YIVIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTb, HETALIEHAsI U3BECTh, IUTHEBAS COJIA, IUPUT U JPYTHE);

c(pOpMUPOBAHHOCTh YMEHUHN ONPEIENIATh BAJICHTHOCTb U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOJHAS) B COEAUHEHUAX, THI
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BeEllecTBa (aTOMHas, MOJIEKYJspHas,
MOHHAs, METAJUIMUECKas1), XapaKTep CpeAbl B BOJHBIX PaCTBOpPaX HEOPraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHUUI yCTaHaBJIMBATh IPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB 10 HMX COCTaBYy K ONPEIEIEHHOMY KJaccy/rpyrie
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbl, OCHOBaHMUS,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PAaCKpPBhIBaTh CMBICI NEPUOJAUYECKOTO 3aKoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

C(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHUX 3JeMeHTOB 1—4 mnepuonos Ilepmonnyeckoid CUCTEMBI
xuMudeckux saemeHtoB JI. M. MenneneeBa, MCHOIB3ys MOHATHSA «S-, P-, O-
DIEKTPOHHBIE opOuTanm, «9HEPreTUYECKUE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHX 3JIEMEHTOB U UX COCAMHEHHM
10 nepuoaam u rpymnmnam [lepuoguyeckon cucTeMbl XUMUYECKUX d1eMeHToB /[l. 1.
Menpaeneena;

chOpMHPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMUCHIBATH)  0OIIKE
XUMUYECKME CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHMUECKOW CBSI3M MEXKAY HEOPraHWYeCKUMH
BEILECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLINI;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUECKHUE DPEAKIHH 10
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHMsI AJIEMEHTOB, OOpaTUMOCTH
pEeaklny, yYaCTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHUU COCTABJISATh YPAaBHEHUS PEaKLUUN pPa3InYHbIX
THUIIOB, TIOJTHBIE U COKPAUIEHHBIC YPABHEHUS PEaKIMi HOHHOTO 0OMEHa, yUNThIBast
YCIJIOBHSL, IIPX KOTOPBIX 3TH PEAKLIUHU UAYT A0 KOHILIA;



c(OpMUPOBAHHOCTh YMEHHH MPOBOAUTH PEAKIMH, MOJITBEPKIAIOLINE
KAUECTBEHHBI COCTaB PA3JUYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

chOpMHUPOBAHHOCT, YMEHHUM  pacKphIBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKLN;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCUMOCTH CKOPOCTH XUMUUYECKOU
peaKkIMK OT Pa3aIuvHbIX (AKTOPOB; XapaKTEepP CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlIHero Bozaeiicteus (nmpuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XUMUYECKHE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOTBHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTb MPEACTABICHUI 00 OOUIMX HAyYHBIX NPHUHLUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHI NPOBOAUTH BBIUHUCIEHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IPU XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA WM 00bEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOro 3(p(deKkTa peaklud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MIpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCYJIOM ¥ JTabOpaTOPHBIM OOOpPYAOBaHUEM, a TaKKe MpaBuiia OOpaIeHHUs C
BELIECTBAMH B COOTBETCTBUU C MHCTPYKLUSMHU MO BBINOJHEHHUIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHWI TUIAHUPOBaTh U BBINOJHATh XUMUYECKUU
HKCIIEPUMEHT (pa3JIoKEeHUE MEepPOKCUAa BOJAOPOJA B MPUCYTCTBUU KaTalu3aTtopa,
ONpEJENICHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIIBID  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM peaklvu,
peaklMy HOHHOTO OOMEHA, KayeCTBEHHbIE peaklMu Ha cylbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEUIEHUE AKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaMm «Metamby u «Hemeramib»y) B COOTBETCTBUM C TMPAaBWIAMU TEXHUKHU
0e30macHOCTH TIPU OOPAIIEHNHU C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpPYIOBAHHEM,
NOPEICTaBISITh PE3yAbTaThl XHUMHUYECKOTO DJKCIepUMEHTa B (opMe 3amucH
YpaBHEHUN COOTBETCTBYIOLIMX pEaKIMid M (OpMYIHpPOBATH BHIBOJABI Ha OCHOBE
ATUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIU3UPOBATh XHMHUYECKYIO
uHbOpMaIMIO, TOJYy4YaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTux);



chOpMHPOBAaHHOCT, ~ YMEHHHA  COOJIIO/IaTh  TpaBWJIa  JKOJOTHYECKU
I[eJIECO00Pa3HOTO TOBEJEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPY’KAIOILIEH MPUPOJHOU Cpelbl, OCO3HABAThH
OIMaCHOCTH BO3/ICHCTBHUS HA KUBBIC OPTAaHU3MBI ONPEICIEHHBIX BEIIESCTB, TOHUMAS
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CmocoObl YMEHBIICHUS H
MPEIOTBPAIICHHUS UX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUTsT 0OYJaronMXcsl ¢ OTPAHUYCHHBIME BO3MOXHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/aX ITO3HAHUS BEIIECTB H
XUMHYECKUX SIBJICHUN;

JUISL CIENBIX M CIa0OBHUIAIIMX OOYyYaroUuXxcsi: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemy oOo3HaueHui JI. bpaitns qis 3anucyu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne i/t P Konrtposbnusie IIpakrnyeckue op
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYECKOM XMMUM
IIpeamer opranndeckoit xumuu. Teopust
P P P bubnnorexa [JOK
1.1 CTPOCHHS OPTaHUYECKUX COCTUHEHUH A. 3
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pasnen 2. Yraesonopoabt
2.1 [IpenenbHBIC YTIEBOAOPOABI — AJTKAHBI 2 bubmmorexa [IOK
' e 4 AOPOA https://myschool.edu.ru/
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 6 1 bubmmoteka IIOK
' ANTKaINEHBI, AJIKMHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApomaTHYEeCKHE yTIECBOAOPOIbI 2
P 4 HOPOA https://myschool.edu.ru/
24 [IpupoiHbIE ICTOYHUKH YTIIEBOIOPOJIOB 1 3 1 bubnunorexa LIOK
' ux repepaboTka https://myschool.edu.ru/
HWroro no pazneny 13
Paszgea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bubnunorexa LIOK
3.1 Cruptel. DeHon 3
p https://myschool.edu.ru/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bubnmnoreka [JOK

Crnoxubie 3¢upbl

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

3.3 l VriaeBoasl

bubnunorexa LIOK

3 https://myschool.edu.ru/
Hroro no pazmeny 13
Pazpea 4. ‘A30Tc0uepmamne OpraHuYecKue coeJMHeHus1
4.1 l AMUHBI. AMUHOKHCIIOTHI. benku 3 BH6J?HOTeKa HOK
https://myschool.edu.ru/
Hroro no pazueny 3
Paspean S. ‘BLICOKOMOJIeKyJ'IﬂpHI)Ie CcOeJMHEeHUA
5.1 [Tnactmaccel. Kayuyku. Boigokna 2 ﬁg{iﬁ;ﬁjﬁgﬁoﬂi chu.ru /
Hroro no pasneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KIIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeoB U TeM nudpoBbIe
Ne n/m P Konrpoabusie IIpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
bu6mmoreka [IOK
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 bubnnoreka [JOK
' BEIIESCTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 X 6 1 1
MMITCCKHIE PEaKItii https://myschool.edu.ru/
bubmuorexa [JOK
Hroro o pasne 13
TOTO o pasaeity https://myschool.edu.ru/
Pa3nen 2. Heoprannuyeckasi Xumust
21 MeTasi 5 1 bu6nmoreka [JOK
https://myschool.edu.ru/
2.2 Hewmertaymiet 9 1 1 bubmmorexa [IOK
https://myschool.edu.ru/
53 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX 9 bu6nmoreka [JOK
' BEIIECTB https://myschool.edu.ru/
bubmuoreka [JOK
J4( 17
TOTO HO pasiety https://myschool.edu.ru/
Paszngen 3. Xumus u :Ku3HL
b K
3.1 XUMHUS U KA3Hb 4 nomorexa O

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosauyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgpoBbie
Tema ypoka Kourpoasnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1 bubnnoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopus cTpoeHHs OpraHUYECKUX
2 coenqunenuii A. M. Bytieposa, eé 1 bubmmorexa LOK
- V- DYTICpOBa, https://myschool.edu.ru/
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenne o knaccuukanuu
3 OpraHn4ecKkux Bemiects. Homenkinarypa 1 bubnuoteka [JOK
(cucremaTuveckas) U TpPUBHAIBLHBIC https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKHUX BEILECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 bubnuorexa [JOK
TOMOJIOTUYECKHUU s https://myschool.edu.ru/
5 Mertan 1 5TaH — npocTennme 1 bubnuoreka [IOK
MPEICTaBUTENN ATKAHOB https://myschool.edu.ru/
. bubmuorexa [JOK
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
https://myschool.edu.ru/
7 OTuUiEH U NPONWIEH — NpOCTeIne 1 bubnunoreka [JOK
MPEACTABUTEIN AIIKEHOB https://myschool.edu.ru/
3 [Ipaktrueckas padota Ne 1. «Ilonyuenue 1 1 bubnnorexka [HOK
STUJICHA U U3YYEHUE €r0 CBONCTBY https://myschool.edu.ru/
9 Ankanuensl. byranuen-1,3 u 1 bu6mmoreka [JOK

MetunOyranuen-1,3. [lonydyenue

https://myschool.edu.ru/
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKHUHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSI.

bu6mmoreka [JOK

10
A1eTHIIeH — MPOCTEHTIHI https://myschool.edu.ru/
MpEeACTaBUTEb AJIKUHOB
1 Brrunciienus mo ypaBHEHHIO bubnnoreka [JOK
XUMHYECKOHN peakiuu https://myschool.edu.ru/
12 Apenbl: 6eH301 ¥ TOyoJ. TOKCHYHOCTh bubnuorexa [JOK
apeHoB https://myschool.edu.ru/
13 ['enernueckas cBsI3b yrieBOIOPOJIOB, bubnunoreka [JOK
MPUHAJICKAIINX K Pa3JIMYHBIM KJIaccam https://myschool.edu.ru/
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
14 i pH poILHLHZ ras " Ioil Iile He(bT]jIHLIe Bubmorexa IIOK
pHp yr . https://myschool.edu.ru/
rasbl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB!
15 I pI/I poz[HLH?I ras " Ioil I}{Ile HC(I)TI;HLIC bubmmorera [TOK
pHp yr . https://myschool.edu.ru/
ras3el, He()Th U MPOAYKTHI €€ IepepaboTKu
16 Kontponbnas paboTta mo pa3aery bubnuotexa [JOK
«YTII€BOIOPOABD) https://myschool.edu.ru/
17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI: bu6mmoreka [JOK
METaHOJI U 3TaHoJI. BoopoaHas cBs3b https://myschool.edu.ru/
18 MHOroaroMHbI€ CIIUPTHL: STUICHITIUKOIb bubnnorexka [JOK
U TIIALEPUH https://myschool.edu.ru/
DEHOJI: CTPOEHUE MOJIEKYJIBI,
. bubnuotexa [JOK
19 ¢bu3nueckre 1 XUMHUYECKHE CBONCTBA,
https://myschool.edu.ru/
MIPUMEHEHHE
20 Anpaerunpl: GopMaibaeTuI 1 bu6mmnoreka [JOK

areTanbaerug. AeTon

https://myschool.edu.ru/
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OnHOOCHOBHBIE NPEEIbHBIE

bubmuorexa [JOK

21 KapOOHOBBIE KHUCIIOTHI: MypaBbUHAs U
p yp https://myschool.edu.ru/
YKCYyCHas
99 [Tpaktuyeckas padora Ne 2. «CBoicTBa bubnuoreka [IOK
pacTBOpa YKCYCHOM KHUCIIOTBI» https://myschool.edu.ru/
CrteaprHOBas U OJICMHOBAs KUCIOTHI, KaK
23 MIPEACTABUTENHN BLICIINX KapOOHOBBIX bubmmorexa [IOK
p P https://myschool.edu.ru/
KHCJIOT
24 MBpi1a Kak COJIM BBICIINX KapOOHOBBIX bubnuorexa [JOK
KHCJIOT, NX MOIOIIEEe NSHCTBHIE https://myschool.edu.ru/
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
bu6mmoreka [IOK
25 KapOOHOBBIX KUCIOT. ['uaponus
https://myschool.edu.ru/
CIIOXKHBIX 3(pHrpoB
26 Kupsl: ruiposin3, IpuMEeHEHUE, bu6mmoreka [JOK
OHoJI0oTHYecKast poJib )KUPOB https://myschool.edu.ru/
YrneBojbl: cocTaB, KiaccuPUKaIus.
N bubmuoreka [JOK
27 Bakueiimme nmpencTaBuTeNn: IIIIOK03a,
https://myschool.edu.ru/
bpykTo3a, caxaposa
78 Kpaxman u nemnrono3a Kak mpupoaHbIe bubnuotexa [JOK
IIOJINMEPBI https://myschool.edu.ru/
KonTtponsHasg pabota mo paszaei
29 «KHZEO 0JICO, pe mammelc)) FaHI/IZIeCKI/Ie bubmorexa LIOK
p Aep p https://myschool.edu.ru/
COEIMHEHNSD
Bubnmoreka IIOK
30 AMUHBL: METHIAMWH U aHUJIHH 1
https://myschool.edu.ru/
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE
bu6mmoreka [JOK
31 OpraHHYECKUE COCTUHEHUS, HX

ouonornyeckoe 3HaueHue. IlenTuanl

https://myschool.edu.ru/
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39 benku kak npupoHbIe 1 bubmumoreka [IOK
BBICOKOMOJICKYJISIPHBIE COCTMHEHUS https://myschool.edu.ru/
33 OCHOBHBIC TTOHSTUSI XUMUHU 1 bubmuorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://myschool.edu.ru/
OcHOBHbBIE METO/bI CHHTE3a
. bu6nmoreka [IOK
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
https://myschool.edu.ru/
[TnacTmacchl, kKaydykH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC

Kosaun4yecTBo 4yacoB DJIeKTPOHHBbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl

1 XUMHYECKHUN DJIEMEHT. ATOM. 1 bubmuorexa [JOK
DneKkTpoHHas KOH(PHUTypaIrus aTOMOB https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [leprnonnueckas

5 cucTeMa XMMHU4YeCcKux anemMeHTos /[I. . 1 bubnuorexa [JOK
MenpeneeBa, ux CBsI3b C COBPEMEHHOM https://myschool.edu.ru/
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX COCTMHECHHI

3 0 TpyIIaMm U nepuogam. 3HaueHue 1 bubnuorexa [JOK
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI https://myschool.edu.ru/
XUMHYECKHX 31eMeHTOoB .M. MenneneeBa
B Pa3BUTUU HAyKU
CrtpoeHue BeliecTBa. XuMHUUYECKasi CBsI3b,

N bubnuotexa [JOK
4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1
. https://myschool.edu.ru/
KOBAJICHTHOM CBsI3u. Bogopoanas cBsi3b
BanieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.

5 Crenens oxkucieHns. Bemecrsa 1 bu6mmoreka [IOK
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO https://myschool.edu.ru/
CTpOEHUS
[loHsiTHE O NUCIIEPCHBIX CUCTEMAX.

bu6mmoreka [JOK
6 HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI. 1

MaccoBas 107151 BEIIeCTBa B pacTBOpE

https://myschool.edu.ru/
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Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCANHEHUM.

bubmuoreka [JOK

7
['eneTnueckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BEIIIECTB, pa3IMYHBIX KJIACCOB
Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.

bubmuorexa [JOK
8 3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH
https://myschool.edu.ru/
COXPAHEHHMs U MPEBPALIECHUS SHEPTUH ITPU
XUMHUYECKHX PEaKIUsIX

9 Ckopoctb peakiun. O6paTuMble peaKiuy. bubnnorexa [HOK
XHWMHYECKOE PAaBHOBECHE https://myschool.edu.ru/
ITpakTuyeckas pabora Ne 1. «Biausiaue

bubmuorexa [JOK
10 pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMHUECKOHN peaklum»
DNeKTpoauTUYeCKast JUCCOLMALUS.
[Tonsitue o0 BogopoHOM mokasarene (pH)
bu6nmoreka [JOK
11 pactBopa. Peakuuu noHHOro oOMeHa.
https://myschool.edu.ru/
I'mpponus opraHnyeckux u
HEOpPraHMYECKUX BEILECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIHBIE
bu6nmoreka [JOK
12 peakuuu. [lonsTre 00 snexTponnze
. https://myschool.edu.ru/
pacIiaBoB U pacTBOPOB CoJIei

13 KonrtponsHas pabota no pasaeny bubnnorexka [JOK
«TeopeTnueckue OCHOBBI XUMUU» https://myschool.edu.ru/
MeTtannsl, UX IMOJIOKSHHUE B
[leproanueckoit cucreMe XMMHUECKUX

bu6mmoreka [IOK
14 anemenToB 1. . Menaeneesa u

0COOCHHOCTH CTpoeHUs aToMoB. O0Iue
(busnveckre CBOWCTBA METAJIJIOB

https://myschool.edu.ru/
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15 CrmuiaBbl METaJLIOB. DJIEKTPOXUMUYECKUM bubmmoreka [JOK
pAIl HANPSHKEHUA METaJJIOB https://myschool.edu.ru/
XUMHYECKUE CBOMCTBA BAXKHENIINX

. . N bu6mmoreka [JOK

16 METaJUIOB (HATPUH, Kadui, KaablUi,

. . . https://myschool.edu.ru/
MarHui, aJllOMUHUAN) U UX COSUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bubnnoreka [JOK
COETUHEHUN https://myschool.edu.ru/

18 XHUMHYECKUE CBOMCTBA IMHKA, KEJI€3a U UX bubnuorexa [JOK
COeIMHEHNH https://myschool.edu.ru/
[IpakTuueckas padbora Ne 2. "Pemienue

bubmuorexa [JOK
19 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
. https://myschool.edu.ru/
«MeTtamibby
Hemerainbl, ux moyioxeHue B

20 [Iepnonnueckoil cuCTeMe XUMUYECKHUX bubnuoreka [IOK
anemenToB 1. . Menpeneena u https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHUS aTOMOB
Du3nYeCKUe CBOKMCTBA HEMETAILIIOB.

bu6mmoreka [JOK
21 AnnoTpomnusi HeMeTaJlIoB (Ha mpumepe
https://myschool.edu.ru/
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

99 XUMHUYECKUE CBOMCTBA rajJOr€HOB, CEPBI U bubnuorexa [JOK
UX COCJMHEHUN https://myschool.edu.ru/

93 XUMHYECKHE CBOMCTBA a30Ta, pocodpa u bubnuotexa [JOK
HUX COeIUHEHUN https://myschool.edu.ru/

24 XuUMHUYEeCKue CBOMCTBA yIiepo/ia, KpEMHUS bubnmoreka [JOK
U UX COECIMHEHUU https://myschool.edu.ru/

o5 [IpuMeHeHrEe Ba)KHEUIINX HEMETAILIOB U bubnunoreka [IOK
UX COCJIMHEHUHN https://myschool.edu.ru/

26 O0o01IeHre ¥ cCHCTeMaTU3alus 3HAHUH 110 bubmmoreka [JOK
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TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

https://myschool.edu.ru/

[Tpaktuyeckas padora Ne 3. «Permenune

bubmuorexa [JOK
27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
" " https://myschool.edu.ru/
Hemeramnst"»
KontponbHas paboTa mo temam bubnnoreka [JOK
28 1
«Metamns» n «Hemeraiuib»y https://myschool.edu.ru/
Heopranunueckue u oprannueckue
bu6mmoreka [IOK
29 kucnoTel. Heopranmueckue u 1
https://myschool.edu.ru/
OpraHMYECKHEe OCHOBAHUS
AmMpoTepHbIC HEOpPraHUYECKHE U
30 OpraHvyvecKue coenuHenus. ['enernueckas 1 bubnuorexa [JOK
CBA3b HEOPTraHUYECKUX U OPTraHUYECKUX https://myschool.edu.ru/
BEIIECTB
Ponws xumun B obecrieueHun
31 3KOJIOTUYECKOM, SJHEPreTUIECKON U 1 bubnuorexa [JOK
MUILIEBOM 6€30M1acCHOCTH, Pa3BUTUN https://myschool.edu.ru/
MEULIUHBI
[Tpeacrasnenus: 00 0OMIUX HAYYHBIX
32 g pI/IHHI/Il'IaX IIPOMBIIILIEHHOT'O }1]1q0n €HUS 1 bubmmorexa LOK
P . P 7 https://myschool.edu.ru/
BOKHEUIIINX BEIECTB
33 YeloBEK B MUPE BEILIECTB U MATEPHUATIOB 1 bubmmorexa LIOK
P P https://myschool.edu.ru/
bu6mmorexa [IOK
34 XUMHS ¥ 37J0POBbE YEIOBEKA 1
ROP https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34
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YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenuer
* Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB U.I'., Ciagkos C.A.,

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






