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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XuUMUM Ha YPOBHE CpeJHEero oouero o6pa3oBaHus
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
obOpa3oBanuu B Poccuiickoii deneparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepaabHOl 00pa30BaTEIFHOM MPOTPpaMMBbI CpPeAHEro 0O0Iero oOpa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DenepaibHOM  roOCyJapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeamera «XHUMHs» B 00pa3oBaTelbHbIX OpraHusauusax Poccuiickoi
denepanuy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrpPaMMBbl, U
OCHOBHBIX TOJNIO)KeHH «Crtparerun pa3BuTusi BocnuTanuss B Poccuiickoi
®eneparuun Ha nepuoj 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ielt cTpaTeruy 00y4YeHus, BOCIUTAHUS U PA3BUTHUSL O0YYAIOIINXCA CPEACTBAMHU
yueOHoro npeamera «Xumusi» aig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble nojoxkenus GI'OC COO o B3auMO0OOYCIOBIEHHOCTU LIEJIEH,
COJIEpKaHMsl, PE3yJabTaTOB OOyUYeHUSI U TpeOOBaHWI K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, M0JIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3alUH, SBISIETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CHYXHT 3aBEpUIAIONIMM DJTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHHs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPBhI
YelioBeKa, a TakKKe OJKOJOTMYECKU OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyy4aromuxcs Ha YpoBHE CPEIHET0 OO0IIEero oOpa3oBaHUsI CPEJCTBAMHU YUEOHOTO
npeaMera «XHUMHsD», COJEpKaHUE M IMOCTPOCHHE KOTOPOro OIpPEAENIEHbl B
nporpaMme MO0 XMMHUHM C YYETOM CHENU(PUKA HAyKH XUMHUH, €€ 3HA4YCHUs B
NMO3HAHUU TPUPOJLI U B MaTEPUAIbHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0luMX 1ened W MPUHIIMIIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpeiHero oobriero oopasoBanus B Poccuiickoii denepanuu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYyIO POJb B
COBPEMEHHOW IMBMIIM3AINH, B CO3/JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIIMOHATBEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTaBIEHUS 00 OKpYXKAIOUIEM MHUpE KaK O €AHMHCTBE
OPUPOABl M YEJIOBEKAa, KOTOpPOoe (POPMHUPYETCS B XMMUU HA OCHOBE NMOHUMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUSI B3aUMOCBSIZH MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMHU MIPUMEHEHHS.

TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HAyKaMH, XHUMHS CTalla
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W KM3HU KaKJI0ro wieHa oOmectBa. COBpeMEHHas XUMHsA Kak Hayka
co3uJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJOIWW HalpaBlieHA Ha pEUIeHUe
rI00adbHBIX MPOOJEM YCTOMYMBOIO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIIEBOM, YKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbl 3JI0POBbSI.

B coorBercTBUM C OOIIMMU MHENSIMH U TNPUHIUIAMU CPETHEro OOIIEro
oOpazoBaHnus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
W3Y4YECHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJarmmuxcs, HEOOXOMUMYI0 UM IS BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIECIIHOTO BKIKOYEHUS B JKU3Hb COLIMyMa, MPOJOJKCHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CB3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomuMu  TipeMeTa  «XUMHSD»  SIBISIIOTC  0a30BBIE  KypChl  —
«Oprannveckas xumus» u «OOmas U HeoOpraHuyeckass XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUHU M0 HEOPTaHMYECKOW XUMUHM (C BKIIFOUCHUEM 3HAHUWU U3 OOIIeH XUMUU) U
opraHnyecko xumuu. POpMUPOBaHUE NAHHOM CHUCTEMbI 3HAHUW NPU U3yYCHUU
npeaMera oOecreyuBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEr0 MHOro00pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB ¥ TEOPUM XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeOopraHuyeckas XuMmus» c@opMupoBaHa B IMporpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOJXO0Ja K U3y4YeHHI0 y4eOHOro Marepuaina Hu OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW Ha  ONpPEACIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBa
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCJIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKHMX M DIJIEKTPOHHBIX
NPEACTAaBICHUA O CTpoeHHH BemecTB. CBeleHUd 00 H3y4aeMblXx B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
aKTHBHBIX COCAUHEHHH. B Kypce OpraHM4eckod XUMHUHU IOJy4arOT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYATIbHbBIC
MPEICTABICHUS O XMMUYECKOM CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUECKOUN PEaKIIUH.

[lonq HOBBIM YyrJIOM 3peHUss B NpeaMeTe «XUMHS» 0a30BOro YpPOBHS
paccMaTpHBAEeTCsl M3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKU Matepuan M (PaKTOJIOTHUYECKHUE CBEJEHUS O BElIecTBaX U
XUMUYECKOoW peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIas u HeopraHuyeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE



MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOJIOJIOTUYECKUX MO3UIINM,
riy0oke TOHSATh MCTOPUYECKOE W3MEHEeHHE (QYHKIHMA STOr0 3akoHa — OT
o0o0maromiei 10 0OBICHSIONMIEH 1 MPOTrHO3UPYIOICH.

Envnas cucrema 3HaHMM O BaKHEMILMX BEIIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaX W NMPUMCHCHHH, a TAKXKE O XMMHUUYECKHX PEAKIMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoJiHsgercs B Kypcax 10 u 11 kmaccoB
AJIIEMEHTaMH COJIEP)KAHMSI, WMEIONIMMH KYyJIbTYPOJOTUYECKUA W TPHUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJjib B MO3HABATENbHOM MU MPAKTHYECKOU
JEATEIbHOCTH 4YEJIOBEKa, CIMOCOOCTBYIOT BOCHUTAHHUIO YBAXEHUSI K IIPOIIECCY
TBOpYECTBA B 00JACTH TEOPUH M MPAKTUUYECKHUX MPUIOKCHUA XWUMHUH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XMMHEW, KPUTUYECKH OCMBICIMBATh MHOOpPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHUS 3HAHWM, pPEIICHUS WHTCIUICKTYalbHbIX |
AKCHEPUMEHTANIbHBIX MCCIEA0BATEIbCKUX 3a7a4. B 11enoM copepkanue yueOHOro
npeaMera «XUMHUS» ~ JAaHHOTO  YPOBHS  HM3yYEeHHs] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y OOy4YalOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI IS TTOHMMAaHUS
dbunocodckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOrOo U
OpPraHUYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTh TMPUPOJHBIX SBJICHUW IyTEM OJKCIIEPUMEHTa |
pEelIeHHs] TPOTUBOPEYMI MEXKIy HOBBIMH (aKTaMU ©  TEOPETUUCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIIEHUU DKOJIOTHUYECKUX Mpoliem, a
TaK)Ke Mpo0JeM cOepexKeHUsI IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B nmmane pemieHWss 3agad  BOCIHUTAHUS, Pa3BUTHS M CONHUATU3AIMIH
OOy4JaromuXCcSd MNPUHITHIC MPOTPAMMON IO XUMHUHU TMOJXOJbI K OIpPEIeSICHUIO
CONlep)KaHUsI M TOCTPOEHHUS TpeJAMeTa MpeAyCMaTpUuBalOT (QOopMUpOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOIUX O0a30BO€ 3HAYEHUE A
pPa3IUUHBIX BHUJAOB JIEATEIILHOCTH: pELIeHUs] MpoOJieM, TMOUCKa, aHalu3a W
00paboTku nHGOpPMAIK, HEOOXOIUMBIX JIJII MPUOOPETEHUS OIbITa TPAKTUIECKOMN
U HCCIIEI0BATENbCKOW AESTEIbHOCTH, 3aHUMAIOIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpenogaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, TaK U HA YPOBHE CpPEIHEr0 00I11ero 00pa3oBaHus, IIPU OINPEIeICHUN
COJIEpKATENbHOW XapaKTepUCTUKU I1IeJIed M3y4YeHHUs MpeaMeTa HalpaBICHUEM
MEPBOCTETNICHHONW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 0OJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATETHPHOCTH YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOUM KyJIbTYyphl. C



METOAUYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJICH H3y4YEeHUS
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.

CornacHo JaHHOM TOYKE 3pPEHUS TJIABHBIMU IIEJIIMU U3YYEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttoTCSA:

e (opmupoBaHme cuUCTEMbl XUMHUYECKUX 3HAHUM Kak  BaKHEHIIeH
COCTABJIAIOIICH €CTECTBEHHO-HAYYHOW KAapTUHBI MUpPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIE MOHATHS, (PYHIaMEHTAIbHbBIE 3aKOHbI U TEOPUU XHMUH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHHE CYIIHOCTU JOCTYIHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIAX MMO3HAHUS
BELIECTB M XUMHUYECKUX peaklHi, HeoOXOAUMBIX JUIsi MpUOOpEeTeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB M XHMHYECKUX SBJICHHI,
UMEIOIHX MECTO B IMPUPOJIE, B IPAKTUYECKON U MOBCETHEBHOM KU3HH;

e Pa3BUTHE YMEHHUI U CIIOCOOOB ACATEIBHOCTH, CBA3AHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0€301acHOro 00paIieHus ¢ BEIIECTBAMH.

Hapsay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LIeJed U 3a/1a4 U3yYCHUS
peaMeTa B IporpaMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMH B CHCTEME CpeHero oomiero odpazoBanus. CeroaHs B
NpernojlaBaHu  XUMHM B OOJIbIIEH  CTENEeHM OTHAETCS  MPEeANOoYTEeHUE
MPAKTUYECKOH KOMIIOHEHTE CcojAep>KaHusd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aluy, BIAJACIOLIEr0 He
HA0OpOM 3HaHWN, a (YHKIMOHATHHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTHUBHOTO IOJIYYEHHS! 3HAHUM M NPUMEHEHHUS MX B pEalbHOW KU3HU
JUTSL peLIeHUsI TPaKTUYECKUX 3a]1ay.

B cBf3M C 3TUM NpU U3YYEHUM NpeaMeTra «XHUMHs» JIOMUHHUPYIOLIEee
3Ha4YeHHE MPUOOPETAIOT TaKKUe LENH U 33]a41, KaK:

ajanTtanus 00y4aroluXcsi K YCIOBHSIM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO0, COTPYJIHUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO TPaMOTHBIX
pELICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYalUsiX, CBI3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHue y OOy4arOUIMXCsS KJIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIIETCHIIMH), HMMEIOIIMX YHHBEPCAJIbHOE 3HAYEHUE JUIS Pa3IM4HBbIX BHJIOB
JeSATENBLHOCTH: pelIeHHs MpolJieM, MorcKa, aHaiau3a U 00paboTKu MHGOpPMALIHH,
HEOOXOAMMBIX JUIsl MPUOOPETEHUs! ONbITa AESATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHMM XHMMHH, a TaKXke Ui OLUEHKHM C NO3ULUl



HKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPTraHU3M Y€JIOBEKA U IPUPOAHYIO CPELY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTEH 00YUYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpPETaTh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOJIb30BATh
COBpeMEHHbIE UH(OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHaliu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COIEP KaHNUS;

(dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIIMATUBHOIO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AATeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MpH IJIAHUPOBAHUM U TPOBEIACHHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHMTAHHE Yy oOOyyaromuxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOoOIeM
pPalMOHAIBHOTO MPUPOJIONOb30BaHUS, TOMOIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs! MPUPOJHOIO PABHOBECHSA, OCO3HAHHUS HEOOXOJIMMOCTH OEpexHOro
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3/I0POBBIO, a TaKKe MNPUOOPETEHHs OIMbITa
WCIIOJIb30BAHUSl TMOJYUYEHHBIX 3HAHMM JJI TPUHSITHS TPAMOTHBIX pEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsS MpeaMeT «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB IpeIMETHOM 00nacTu «EcTecTBEHHO-Hay4HbIE
PEIMETHD.

OO11ee YncI0 YacoB, OTBEAEHHBIX VISl M3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooimiero oopa3zoBanusi, coctapiser 68 vacos: B 10 kimacce — 34 yaca (1
yac B Hezeno), B 11 kitacce — 34 vaca (1 yac B Henento).



COAEPKXAHME OBYUYEHUSA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XMMHUH

IIpeamer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB U MATEPHUAIOB. Te€Opus CTPOCHUS OPraHUYECKUX
coequHeHuit A. M. bytnepoBa, e€ ocHOBHbIE 1T0JI0KEHUS. CTPYKTYpHBbIE (hOPMYIIbI
OpraHWYeCKUX BeIIeCTB. [oMonorus, wu3zoMepusa. XuUMUYECKas CBS3b B
OpPraHNYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBnenne o kiaccupuKaluyu OpraHndeckux BemiecTB. HomeHkmarypa
OpPraHWYECKUX COEAMHEHUU (cucreMaruyeckas) M TPUBUAIbHbIE HAa3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl HM3Y4YEHMs BEIIECTB M HX MNPEBPAIICHUM:
O3HaKOMJIEHHE C oOpa3lamMy OpraHMYeCKHWX BEIIECTB M MaTepHallaMd Ha HUX
OCHOBE, MOJICJIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJIEHUE WU
ONMMCAHNE AEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILIECHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesonopoast

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKM psag. MeraH M 3TaH —
OpOCTeHIlINe NPEACTaBUTEIN aJKaHOB: (PU3NYECKHE W XHMUYECKHE CBONCTBA
(peakuuu 3aMellleHUuss M TOPEHHUs), HAXOXKIACHHE B IMPHUPOAE, MOIyYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUYECKUN psAL. DTUJIEH U MPONUIEH —
OpocTeilline NPEeACTaBUTEIN aJKEHOB: (PU3NYECKHE U XHMUYECKHE CBONCTBA
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATALMU, OKHUCIEHUS U
MOJINMEPHU3AIINH), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MmerunOyrtanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIICH
— MpOCTEHIINHA TpeACTaBUTEIb AJIKHWHOB: COCTaB, CTPOCHUE, (PU3MUECKHE WU
XUMHUYECKHE CBOMCTBA (peakuuu THJIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApATAIUH,
rOpeHus), NOJYyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, (U3NYECKHE U XMMHUYECKHE CBOWCTBA
(peakuuu rajoreHUpOBaHUsI U HUTPOBAHUS), TIOJYyYEHUE U MpUMEHEeHHE. 101yon:
cocmas, cmpoeHue, usuveckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUA U HUMPOBAHUA), NOAYYeHue u npumeHnenue. TOKCHUHOCTD



apeHoB. ['eHeTMyeckas CBs3b MEXIY YIVIEBOJOPOAAMH, MPHUHAICKAIIUMHU K
pa3IUYHBIM KJIACCAM.

[IpuponHble HMCTOYHHMKU YTriA€BOAOpOAOB. I[IpupoaHBIil Tra3 W NONYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxkaenune. Cnocodbl nepepaboTku HePTH:
NIEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), mnuposu3. IIpoayKTsl
nepepadoTku HePTH, UX MPUMEHEHUE B MPOMBINIIEHHOCTH U B ObITy. KaMeHHBIN
yTOJb U NPOAYKTHI €r0 MEPEPAOOTKH.

OKCHEPUMEHTAIBHBIE METOJbl M3YYEHMs] BEIIECTB M HUX IPEBPALLCHHIA:
O3HAaKOMJIEHHME C O0Opa3lamMu IJIaCTMAacC, KaydyKOB U PE3UHBI, KOJUICKIUU
«Hedbtb» u  «Yromb», MOJEIUPOBAHHE  MOJIEKYJ  YIJIEBOJAOPOJOB U
raJIOr€HOIPOU3BOAHBIX, ITPOBEJACHUE NPAKTUYECKON PabOThI: MOJYyYEHHE 3THIICHA

Y U3yYEHUE €TO CBOMCTB.

Pacuérusle 3a1a4n.

BblunciieHds MO YpaBHEHHIO XHMMHUYECKOW peakuuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOAYKTA PEAKLIHUH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue oprannyecKkue coeIMHeHUS

[IpenenbHple OOHOATOMHBIE CIHUPTHL. METAaHOJN W 3TAHOJN: CTPOCHHE,
busznyeckue M XUMHYECKHE CBOMCTBA (peakluuMd C AaKTUBHBIMU MeETaJlJlaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpHUMEHEeHHe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMHU CIIUPTOB. [[elicTBHE METaHOJIA M ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroatomMHble  COUPTHL. JTWICHIJIUMKOIb W  TIHIEPHH: CTPOCHHE,
busznueckue W XUMHUYECKHME CBOWMCTBA (B3aUMOJECHCTBUE CO MICIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTIOaTOMHbIE crnupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[puMenenne rmunepusa 1 STUIEHTJIMKOIIS.

@deHo: CTPOCHHE MOJEKYJbl, (HU3NYeCKue U XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh penona. [Ipumenenue dpenona.

Anpneruapl U kemowuwvl. DopManpIerui, aLUETAIBAETUI CTPOCHHE,
(¢u3nUecKue W XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJIEHUS,
KAue€CTBEHHBIE PEAKIINN), OJyYEeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHAasl KHCIIOTBI: CTpO€HHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius dTepuuKalim), nojayuyeHue u mpuMeHeHue.
CreapuHoBasi U OJICMHOBAsg KUCJOTHl KaK MPEJICTABUTENM BBICIINX KapOOHOBBIX
KHCJIOT. MbL1a Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBUE.

Cnoxnbple >(QUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [wmuponus
cinoxHbIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb JKUPOB.



VYrrmeBoael:  cocTtaB, KilacCHpUKAIMSA ~ yriaeBoAOB  (MOHO-, JH- U
nonucaxapuabpl). [Jroko3a — mpocTeHImuii MOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJEUCTBUE C
ruapokcuoMm Meau(ll), okucnenne ammuadHbiM pactBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPUPOJIC, MPUMEHEHUE,
ounonoruyeckas poisib. @otocunres. pyKTo3a Kak ©30MeP TITIOKO3BI.

Kpaxman u nemnrono3a Kak npupogHbie noauMepsl. CTpoeHHEe Kpaxmana U
neono3bl.  du3znueckue W XUMHYECKHME CBOMCTBAa Kpaxmana (TUApOJIu3,
KaueCTBEHHAs! PEaKI[Us C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl HM3YUYEHHsS] BEHIECTB M HX MpEeBpallCHUM:
MPOBEICHNE, HAOJIOJACHUE W OMHCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4e€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHUE ATaHOJa
okcugoMm Meau(Il)), MHOroaroMHbBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugom meau(Il)), anpaeruaoB (OKUCIEHHE aMMUAYHBIM PaCcTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumopeiicTBHE Kpaxmana C HOAOM),
MIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

Pacuérusle 3a1a4n.

BoblunciieHns 1Mo ypaBHEHHUIO XHUMHUYECKOM peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIMIECTBA WM MPOAYKTA PEAKLIHUH IO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

A30TcoiepxKale OpraHnuecKue COeTMHEHMUS.

AMMHOKHCIIOTHI KaK aM(OTEepHbIE OpraHuyeckue coeAuHeHus. duzndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMmepe TiuiuHa). buonornuyeckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTubl.

benkn kKak mnpuUpOJIHBIE BBICOKOMOJIEKYJSIpPHBIE coeauHeHus. [lepBuuHas,
BTOpPHYHAA M TPETHUYHASI CTPYKTypa OeiIKOoB. XHMMHYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, IEHATYPALlMsl, KAYECTBEHHBIE pEaKIINKU Ha OCJIKH.

DOKCIEepUMEHTAIbHBIE METOJbl H3YYEHHsS BEIIECTB M HX MpPEeBpallcHUM:
HaOJII0/ICHHE U OMUCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpallus OEJIKOB MpHU
HarpeBaHMUM, [IBETHBIC PEAKIINH OCITKOB.

BricokoMoJieKkyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHATUS XMMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSASI MOJIEKYISpHAs
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJIEKYJAPHBIX COCAMHEHHN —
MOJIMMEPU3ALUS U MOJIMKOHICHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M WX MpPEeBpallCHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBS3H.



Peanuzanusa MexXnpeaMeTHBIX CBSI3€M NPU U3YYEHUH OPTraHUYECKOM XUMHUH B
10 xjacce OCYIIECTBISETCS dYepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHBIX TOHSTUW, TaK W TOHSITUH, SIBIAIOLIAXCS CUCTEMHBIMHU JJIsl OTJIECIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOPHS, aHAJIW3, CUHTE3, KiIacCU(PUKamus, MepuogUNIHOCTh, HAOIIOJECHUE,
W3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE.

duznka: Marepusi, DSHEpPrusi, Mmacca, aroMm, DdJEKTPOH, MOJIEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UYECKUE BETUYUHBI U €AUHUIIBI UX U3MEPECHUSI.

buomorus: kierka, opranm3M, Ouochepa, oOMEH BEIICCTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTHBHBIC BemiecTBa (OEIKH, YIJICBOJBI, >XHPHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIEC, TOTUIMBRO,
peCypCHI.

TexHonorusi: MNUIIEBBIE TPOAYKTH, OCHOBBI PAIMOHAIBHOIO TMUTAHUS,
MOIOIIME CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHUE MPEIapaThl, MaTepUalbl U3
MCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI XUMUH

XUMUYECKUN dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000JI04YKa. DHEPreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezieNieHusl 3JIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

[lepnognueckuii 3akoH U [lepuoguyeckas cucremMa XUMHYECKHUX DJIEMEHTOB
. . MenneneeBa. CBs3b nepuoanyeckoro 3akoHa u lleproanyeckon cucTemsl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XWUMHYECKHMX JJIEMEHTOB H
o0pa3yeMbIX HMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyHnaM H IEpUOJIaM.
3Ha4YEHHE MTEPUOJIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKash CBs3b. BHIbl XUMHYECKOW CBA3U
(koBaJIeHTHasi HEMOJsipHas W MOJSpHas, UOHHAsA, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJEGHTHONW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
aKuenTtopHsiil). Bomopoanas cBs3b. BaneHTHOCTh. JIEKTPOOTPHUIATEIHLHOCTS.
Crenenp okuciieHHs. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJSIPHOIO HM  HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 1041 BElecTBa B paCTBOPE.

Knaccuduxkanus HEOPTraHUYECKUX COCIMHECHUMN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBsA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJIEKAIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kiaccupukanmss  XUMHUECKMX — peaknuil B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLICHUS SHEPTUU ITPU XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTUMBbIE
peakuuu. XuMHYECKOoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumMu4deckoro pasHosecus. IIpunnun Jle larense.

OnekTponuTnyeckas qucconuanus. CuiibHbie U caadbie 35ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAS,, HEUTPAJIbHAs, LIEJIIOYHASL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYCHHUSI BEIIECTB M UX MPEBPALLCHUMN:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa xuMmuueckux snemeHToB /. .
MenneneeBay, U3ydeHUE MOJEJed KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHue NepoKCuIa
BOJIOPOJA B IMPUCYTCTBUM KaTAJIM3aTOPA, OIPEAECIECHUE CPEJIbl PACTBOPOB BEILIECTB
C TOMONIbIO YHUBEPCAIBHOIO HWHIUKATOpA, PEaKIMH HOHHOTO OOMEHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHUe pa3IuuHbIX (PAKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUA, B TOM YHCIE
TEPMOXMMHUYECKHUE PACUEThl, PAcCU€Thl C HMCIOJB30BAHHEM IIOHSITUSA «MAacCOBAs
JTOJISL BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxenne HemeraiuioB B llepuonnueckord  cucreme
xumuyeckux sieMeHtoB [[. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuUMepe
KHCJIOpO/a, cephbl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (raJore€HOB, CEPbI, a30Ta,
dbocdhopa, yriepoga MU KpeMHHS) WU HMX  COCAMHEHUH  (OKCHIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTMHEHUN ).

[IpyuMeHeHne BaXXHENIINX HEMETAJIOB U UX COEIUHEHUM.



Meramibl. [lonoxenue meramnoB B [lepuoandyeckon cUCTEME XUMHYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTauioB. O6mme (usnyeckue cBoicTBa MeTauioB. CIiaBbl METAIIOB.
DIEKTPOXUMHUUYECKUI DA HAIIPSYKEHUI METAJIIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIMX METAIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHEHUM.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHre MeTaluioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHS BEIIECTB M HX NPEBPALICHUN:
M3YUYCHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3l0B HEMETAJIOB, pEIICHUE
DKCIIEPUMEHTAILHBIX 3a7ad, HAOJIOJIEHWEe W OINHCAHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHUIA ATIOMUHHUS C PACTBOpaAMU
KHUCJIOT U 1eJI04YeH, KaYECTBEHHbIE PEeaKI[MU Ha KATUOHBI METAJUIOB).

PacuétHrle 3aaun.

Pacuérbl Maccel BeliecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUH, €CIU OJTHO
13 BEILIECTB UMEECT MPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B 0OecriedyeHUU SKOJIOTUYECKOU, IHEPreTUYECKON M MHUILEBOM
0€30MacHOCTH, pPa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIIUX BEIIECTB.

UenoBek B MHpPE BEIIECTB W MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
Matepualbl, KOHCTPYKIIMOHHbIE MaTepuaybl, KpacKW, CTEKJIO, KepaMmuKa,
MaTepuaibl s 3JEKTPOHUKH, HaHOMAaTepHuasbl, OPraHUYECKUE U MUHEPAIbHbBIC
yaoOpeHus.

XuUMHST U 3J0pOBbE YEIIOBEKA: MPAaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO KCIOIB30BAHUS MPEMAPATOB OBITOBONM XUMHUU
B MOBCEJIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanusi MEXNpeAMETHBIX CBA3CH MpU  HU3YyYEHUH OOmed o
HEOpPraHU4eCcKorW XUMuM B 11 Kiacce OCyIIeCTBISETCA Yepe3 MCIIOIb30BAHUE KaK
OOIlMX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK U TOHSATUM, SBIAIOUIUXCS
CUCTEMHBIMH JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIM (akT, TUmoTe3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiIaccuukaius, TMepUOJUIHOCTh, HaOJIIO/ICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBIICHUE.



®dusuka: Matepusi, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEHTPOH, HOH,
U30TOII, PaAHMOAKTUBHOCTh, MOJIEKYJIa, SJHEPTETHUECKUI YPOBEHb, BEUIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3UYECKUE BEITUYMHBI U CIUHHIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kmerka, opraHu3M, OJKOcHCTeMa, Ouocdepa, MakKpo- H
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadus: MuHEpabl, TOPHBIE TOPOBI, OJIE3HBIE UCKOIIAEMBbIE, TOILIHBO,
pecypchbl.

TexHomorus: XumMudecKkasi MPOMBIIIICHHOCTh, METAJUTYPIHs, MPOHU3BOACTBO
CTPOUTEIIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHUIIIECBAs
NPOMBIIUICHHOCTh,  (hapMaleBTUYeCKass  IPOMBIILICHHOCTh,  MPOM3BOJICTBO
KOCMETHYECKHX TPernapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHAIIOB,
IICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS
oOy4YarolmuMHUCs TporpaMM cpeaHero oOmiero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeAMETHBIM W TOpeIMETHbIM). HayuyHo-meToauyeckoil OCHOBOM s
pa3paboTKU TUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS MPOrpaMM CPEAHETo OOIIETro
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIAXO.

B cooTBeTCTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o011ero 06pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCHUHCKOM TIpaKAaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIM4KMe MOTUBAIIMK K O0YYEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaloUIMXCS PYKOBOJCTBOBAThCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMU LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYpPbl U CIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XHUMHUsS» HAOCTUTAalTCA B
€AMHCTBE Y4YeOHOW ¢ BOCIUTATEIBHOM JESATENBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJlaMd POCCHMCKOTO TPakIaHCKOro OO0IecTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMM W TOpPaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  IMpOLECCaM
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIn4HOCTHBIE pe3yJibTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaxaroT
c()OPMHPOBAHHOCTh OMNbITA IO3HABATEILHOM M MPAKTUYECKON J1€ATEIbHOCTH
oOy4Jaromuxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHMS 00YyYaIOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U IPABOIOPSIIIKY;

MPEACTAaBICHUS O COLUMAIBHBIX HOPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESATEIIBHOCTH TNPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAaMEPEHHs, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3€E Pa3INYHbIX BUIAOB YUEOHOU NEATEIbHOCTH;

2) MaTPHMOTHYECKOT0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAaCJIEIUIO
OTE€YECTBCHHON XMMUM;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTU TEOPUM U MPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JOCTHXKEHHS] HayKH €CThb pe3yJbTar
JUINTEJIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPyJAa YYEHBIX U IPAKTUKOB;

WHTEpECca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHHH U MOCIEIYIOLIEM
aHanu3e WH(POpMALMU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEECHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHHUE IIOCIEACTBUI 3THX
MIOCTYTIKOB;

4) popMupoBaHHs KyJAbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro © 0Oe30macHoro ooOpas3a >KH3HHU,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (u3mdyeckomy u
MICUXUYECKOMY 370POBbIO;

coOoicHUsT TIpaBWwI 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBUJl HHIUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHNS B CUTYallUsAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOCH;

OCO3HAHUS TOCJEACTBUNA M HENpPUATUS BPEAHBIX NMPHUBBIYEK (YNOTpeOsIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM ~ KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKON
NEeATENHbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPUYECKOW W  JPYruX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTME€ B PEIICHUM MPAKTUYECKUX 3aaad
COIMAILHOM HAMPABIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEepeca K MPaKTHUYECKOMY M3YUYEHHIO MPOPECCHIl pa3IMdHOTO pojaa, B TOM
YKCJIE HA OCHOBE MPUMEHEHMS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYLy, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3oBaHus, Oyaymield MpoecCuu W peanu3alud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEM 001IEeCTBA;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1I€JIECOOOPA3HOTO OTHOLIEHUS K IPHUPOJE, KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HHU HA 3EMIIE;

NOHMMAaHUA TJI00aJbHOrO XapakTepa SKOJOTHYECKHX MpoOsieM, BIUSHUSA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJHON U COLMAIBHON CpEbL;

OCO3HAaHUS HEOOXOJMMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XUMHMM IS
pELIeHHS BOMPOCOB PALIMOHATIBHOTO MPUPOA0IIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUH, MNPUHOCIIIUX Bpel OKPYKaAIOLIEH
IPUPOJIHOM cpefie, YMEHHUs] MPOTHO3MPOBATH HEOJIAroNpUSTHBIE SKOJIOTHMUECKHE
MIOCJIEICTBUS NIPEAIPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIIATh UX;

HaJIM4YUs PaA3BUTOrO HKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpBHI,
OIIbITa NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJICTBOBATHCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHONW M COLMATbHOU
NPAaKTHKE, CHOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xemodoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTUKHU;

NOHUMAaHUA CHeUM(UKH XUMUM KaK HayKH, OCO3HaHHs e€ poid B
(OpMUPOBAHNUN PALMOHATIBHOIO HAYYHOIO MBIIIJIEHUS, CO3/aHUU LIEJIOCTHOTO
NpeacTaBlieHus. 00 OKpYyKalolUeM MHUpE Kak O €IMHCTBE NMPUPOAbI U YEOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEHM W PpELIEHWU MpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHSI,;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMU
IUBUJIM3AlMK: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTH M BaXXHOW pOIM B
CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYyJbTYphl, PELICHUH INI00ATBHBIX Mpo0dIeM
YCTOWYHBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPIreTUUYECKOU, NUILIEBOM U
HKOJIOTMYECKON 0€30IaCHOCTH, B Pa3BUTHH MEAMUIMHBI, OOECHEYEHHH YCIOBUMI
YCHEIIHOT0 TpyJa M SKOJOTMYECKH KOM(OPTHOM JKM3HM KaXJOro 4YJeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[OHMMAaHHUA CYUIHOCTH METOOB
MO3HAHUSA, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIb30BATh



MOJIy9aeMbIe 3HAHUS JIJIS1 aHAIHM3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPA U
MPOUCXOMSIINX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE HAaydHbIX (AKTOB W UWMEIONIUXCA JaHHBIX C IEIbI0 TOXYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIOJB30BaTh XHUMHUYECKHUE 3HAHUS IS
pelIeHus MpoOJieM B peabHBIX KU3HEHHBIX CUTYAIUSX;

WHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKON IEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHHA TO XUMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasnudHbIX chepax mpodeccruoHambHOM

JNEATEIIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pe3ysIbTaThl OCBOCHHS y4eOHOro IpeaMera « XHMUs» Ha
YPOBHE CpeAHETo 00I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaUMMBIE IS (OPMUPOBAHUS  MHPOBO33PEHHUS  OOYYaIONIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIIPEAMETHbIC) OOIICHAYYHbIC MOHATHS, OTPaKaroIlue
IICJIOCTHOCTh HAYYHOM KApTHHBI MHpa M CHCHM(HUKY METOJOB ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwisi, BEIIECTBO, YHEPIHsl, SIBICHHUE,
Ipoliecc, CUCTeMa, Hay4YHbIM (PaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIIeA0BaHNe, HAOIIOACHIE, H3MEPEHHUE, SKCIIEPUMEHT U JAPYyTHE);

yHHUBEpCajabHbIe y4eOHbIC IEHCTBUsA (ITO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

PETYJISITUBHBIE), o0ecreunBarome (opmHpoBaHuE (yHKIMOHAIBHOMN
I'PaMOTHOCTH U COIIMAILHOM KOMIIETEHIIUN 00YyYaroInXCs;
CIIOCOOHOCTB oOyJaromuxcs UCITI0JIb30BaTh OCBOCHHBIE

MEXKIMCIMIUITMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICUCTBUS B MMO3HABATEIBHON M COIMAJIBHOM MTPAKTHUKE.

MertanpenMeTHble pe3yiabTaThl OTPaX)alrT OBJAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABaTEIbHBIMH, KOMMYHHUKATUBHBIMH ¥  PETYJISATUBHBIMU
JICUCTBUSAMU.

OBJuanenue YHUBEPCAJIbHbIMHA Y4eOHbIMH NMO3HABATEIbHBIMHU
AEUCTBUAMM:

1) 0a30Bble JJOrHYecKue AeMCTBUS:

CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPoOsIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpEeNeNATh LeNu JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUN MPHUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XApAKTEPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH WX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS /Ui OOBSCHEHHUS OTAEIbHBIX (PAKTOB U
SIBIICHUM;

BbIOMpaThb OCHOBaHUS M KPUTEPUM I KJIacCU(PUKAUMU BEIIECTB U
XMMUYECKUX PEAKIUM;

YCTAQHABJIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMHU
SABJICHUSIMY;

CTPOUTH JIOTUYECKHE PACCYXKIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W IPOTUBOPEYMSI B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BBIBOBI U 3aKIIOUYCHMUS;

IIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE PEICTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) D3JEMEHTa, XHUMHuecKas (¢GopMysa, YpaBHEHHE XUMHUYECKOU
peakuuMu — IpU PEIIEHWH Y4YEeOHBbIX MO3HABATEJNbHBIX M NPAKTHUUECKHUX 3azad,
IIPUMEHSTh HAa3BaHHBIE MOJEJBHBIE MPEICTABICHUS ISl BBISBICHHUS XapAKTEPHBIX
IIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMHUYECKUX PEAKLIAM.

2) 60a30BbI€e HCCJIEeI0BATEIbCKHE AeiiCTBUA:

BJIAJCTh OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHUSA BEUIECTB M XUMUYECKUX
peaxkLuu;

(opMyJIMpPOBATh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSATEIbHO C(OPMYJIHpPOBAaHHBIE BOIPOCHl B KAaYeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUS TUIOTE3Bl MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHMS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHMS HaOII0JaTh 32 XOJA0M
npolecca, CaMOCTOSITEIbBHO IMPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpPOBATH
00001IeHHsI U BBIBOABI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3yJIbTaTOB HCCIIEAOBAHNUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOAEIaHHON padoTe;

npuoOpeTaTb OMNbBIT YYEHWYECKOM HCCIEAOBATENbCKOM M MPOEKTHOM
JEATENbHOCTH, MPOSBIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pELICHUSA IPAKTUYECKUX 3a7ay, IIPUMEHEHHUIO Pa3IMYHbIX
METOJOB ITO3HAHMUS.

3) pa6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HHPopMauuu (Hay4yHO-
NOMyJIsipHAasi JUTEparypa XUMHUYECKOTO COAEp)KaHUs, CIpPaBOYHbIE MOCOOUS,
pecypcbl MHTEpHETa), aHanuM3upoBaTh MH(POPMALMIO Pa3IMYHBIX BUIOB U (PopM
IIPECTABIICHNUS], KPUTHYECKHU OLICHUBATh eé JNOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTB;



bopMyIUpPOBATh 3aMPOCHl U TMPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOW ISl BBIMOJHEHHS YYCOHBIX 3ajad
OTPEEIEHHOIO THUIIA;

npuOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaruu (cxeMbl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIH fA3BIK B KayecTBe CpeAcTBa Ipu padoTe ¢
XUMUYECKON uHpoOpMaIeil: NpUMEHSATh MEXIpeAMEeTHbIe ((u3ndyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HarJISIAHOCTH.

OBianeHue yHuBepcaJbHBIMH KOMMYHUKATUBHBIMU J1eHCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMO T€MbI B XOJ€ Iuajaora u/uiu
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYJIHPOBATH CBOU  MPEATIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHUS MPEJI0KEHHON 3a1a4H;

BBICTYNATh C MpE3CHTAIlMEll pe3yJIbTaTOB IO3HABATEIBHOU JESITEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBIMOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro npoexkra u (popmMynpoBaTh BBHIBOAbBI
10 Pe3yJIbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIVIACOBAHUS MO3WULUNA B
X0J1e 00CYKJICHUSI 1 0OMEHA MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENFHO IUJIAaHUPOBATh M OCYIIECTBISATH CBOI I103HABATENIbHYIO
NeATENbHOCTh, ONpenessis €€ Lead W 3aJadyd, KOHTPOJIMPOBaTH W IO Mepe
HEOOXOJIMMOCTA KOPPEKTHPOBATh TPEIJaraéMblii aJIrOpuT™M JACHUCTBUN MpuU
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATENbCKUX 3aj7ad, BbIOMpaTh HamOoJee
3¢ dexTuBHBIN crMoco0 HMX peumeHuss ¢ Y4YETOM TMOJIyYeHHUS HOBBIX 3HAaHHUHA O
BEILECTBAX U XUMHUYECKUX PEAKILIHSX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAIN3a
Y CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3yJibTaThl OCBOECHMS Kypca «OpraHuueckas XUMHSI»
OTpaXxaror:

chOpPMHPOBAHHOCTh  MPEACTABICHUN O XHMMHYECKOW  COCTaBIISAIONICH
€CTECTBEHHO-HAYUYHOW KapTUHBl MHUpa, POJM XHUMHU B TIO3HAHUU SIBJICHUU



opuposbl, B (HOPMHPOBAHMHM MBIIUICHUS M KYyJIbTypbl JIMYHOCTH, €&
(GYHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOIUMOM JIJIsl peLIeHUs MPAKTUYECKUX 3a/1a4
U 9KOJOTMYE€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U NPUPOJHOU
cpexne;

BJIAJCHUE  CHCTEMOM  XUMUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITIOJIATAOIIE MOHATHS (XMMHYECKH DJIEMEHT, aToOM, >3JEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKAs
CBSI3b, CTPYKTypHasi (opmyina (pa3BEépHyTass U COKpaul€HHas), MOJb, MOJIIpHas
mMacca, MOJIApHBIA OOBEM, YIJIEPOAHBINM CKeneT, (yHKUMOHAIbHAs TpYyIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJOTHYECKHUI P, TOMOJIOTH, YIJIEBOJIOPOIbL,
KHCIIOPOJ, U Aa30TCOJEpXKAIINE COCAUHEHUS, MOHOMEp, IMOJHUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHNS); TEOPUHU U 3aKOHBI (TEOpHsI CTPOCHUS
oprannyeckux BemectB A. M. ByriepoBa, 3aKk0OH COXpaHEHMsI MaccChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallhue B OCHOBE NOHMUMAaHUS NPUYMHHOCTH W CUCTEMHOCTH XHMHUYECKHX
SBJIEHUH, (PAKTOJOTMYECKHE CBEJCHUS O CBOWCTBAaxX, COCTAaBe, IMOIYYEHHH U
0€30I1aCHOM HCIOJIb30BaHUM BAKHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOH AESTEIIbHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHMM BBISBISTH XAPAKTEPHBIE MPU3HAKU IOHITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OIMCAHHMM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COEANHEHUM;

C(OPMUPOBAHHOCTh YMEHHM HCIHOJb30BaTh XUMUYECKYI0 CHMBOJIMKY MJIs
COCTaBJIEHMSI MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpalEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKHUX pPEaKILUH,
U3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALMHM HX
XUMHUYECKOT0 ¥ POCTPAHCTBEHHOT'O CTPOEHUS;

c()OPMUPOBAHHOCTb YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COEQUHEHUN (YIJIEBOJOPOABI, KHUCIOPOA U a30TCOAEpKallue
COEJIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEAWHEHMS), [aBaTb KM Ha3BaHUSA 110
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpHBOIWTH TPUBHAIBHBIE
Ha3BaHUS OTAEJBHBIX OpPraHMYECKUX BEUIECTB (ITWIEH, IMPONWIECH, AalETHJIEH,
ATWJIEHIJIMKONb, TJMUEPUH, (EeHOJ, (opMalbIerujl, aueTanbAeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBASI KMCIIOTA, CTEAPUHOBAs KUCIOTA, [III0K03a,
bpyKTO3a, Kpaxmai, eJII0J103a, TIUIUH);

C(OPMUPOBAHHOCTh YMEHHSI ONpPENENSITh BHUIbl XHUMHUYECKOHM CBSI3U B
OpPraHUYECKUX COCAUHEHUAX (OAMHAPHBIE U KPaTHbIE);



c(OPMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa miis o0bsICHEHHS] 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

cOpMHPOBAHHOCT, ~ YMEHHMH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3NYeCKue W XWMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJIEH, alleTHUJIEH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH30J7, METAaHON, ATAHOJ, STUJICHTJIUKOJD,
TIIALEPUH, (EHOJI, aleTalbJIerua, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0JI03a, aMUHOYKCYCHas KHCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKHX PEaKIHil C
WCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Chipbsi (HepTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu U
MPAKTUIECKOE IPUMEHEHHUE TIPOIYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHUWA TIPOBOJAUTH BBIYUCICHHUS 10 XWMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJIYKTa
peakuy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIN MPOAYKTOB PEaKIIHH ),

chOpPMHPOBAHHOCTh YMEHHH BIIaJeTh CUCTEMOM 3HaHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHH TPU U3YYCHUH BEIECTB U
XUMUYECKUX SBJICHUN (HAOIIOICHNE, N3MEPEHNE, SKCTICPUMEHT, MOJICTTUPOBAHMUE),
WCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATUS pEUICHUN B
KOHKPETHBIX JKHU3HEHHBIX CHUTyallUiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOMIOIATh MTPaBUJIa MOIb30BAHUS XUMUYECKOU
MOCYJIOM W J1abOpaTOpHBIM O0OPYIOBAaHMEM, a TaKKe MpaBWiIa OOpaIleHUs C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKUUSIMH MO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHUH IUTAHUPOBATH W BBHITIOJNHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHUX BEIIECTB NMPU HATPEBAHUH, MOTyUCHUE
STWICHA W W3YyYCHHE €ro CBOMCTB, KAaYECTBCHHBIC PEAKIUA OPTaHUYECKHUX
BEII[ECTB, JICHATypalusi OCIKOB IMPU HArpeBaHHUM, I[BETHHIE PEAKIMU OEIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TMpU OOpalieHuu C
BCIIECTBAMH M J1Aa0OpPaTOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATH PE3yIbTAThI
XUMUYECKOTO JKCTIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYFOIIHX
peakuuii 1 GOopMyIUPOBATH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(OpPMAIMIO, TIONYy4aeMyK0 U3 pa3HbIX HCTOYHHKOB (CpEJICTBa MacCOBOU
uH(popmanuu, aTepHET N Apyrux);



chOpPMHPOBAHHOCTh ~ YMEHHH  COONIIOJAaTh  MpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IIEJISIX
COXPAHEHHSI CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUA Ha >KUBBICE OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BellecTB, MoHnMas cmbica mokazatens 11K, mosicHITh Ha mpumepax CrnocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS HX BPEAHOTO BO3JECUCTBUS HAa OpPraHUu3M
YEJI0BEKa;

JUIsi 00yYaronmxcsi ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB U
XMMHWYECKUX SIBIICHUN;

JUISL CHAENBIX ¥ CHA0OBHAAIIMX OOYYAIONIUXCS: YMEHHE WCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. Bpalins mis 3anmucu XMMHUYECKUX

dbopmyI.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XUMUS OTPaxkKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYCCKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAyYHOM KapTUHBI MHpa, POJIM XUMUUA B TIO3HAHUMU SABJICHUM
npuposbl, B (GOPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(yHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOAUMOM JIsl pEIICHUs TPAKTUUECKUX 3a/1au
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3J0POBBIO W MPHUPOTHOU
cpene;

BJIJICHUE  CUCTEMOM  XHMMHUYECKHMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAraloIIre MOHATUS (XUMHYECKUM DJIEMEHT, aToM, W30TOoIl, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKasi CBSI3b
(KOBaJIeHTHAs, MOHHAS, METAJUIMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKas PelIETKa,
TUANBl XUMHUYECKUX  PEAKLUUM, pacTBOp, DJIEKTPOJIHUTBI,  HEIJIEKTPOIUTHI,
AJEKTPOJUTUYECKAsE JIUCCOLMAIUSA, OKHUCIHUTEIh, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AIEKTPONIMTUYECKON aucconmanuu, nepuoaunyeckunt 3akoH [l. M. Menneneesa,
3aKOH COXPAaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUYECKUU SI3BIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE IMOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMWYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM HCTOJIb30BAHUH BAKHEUIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYCCKON JICITEIIBHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBIC NPHU3HAKH TOHSITHH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIME MOHSATHS MPU
ONMMCAaHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
cocTaBlieHHsT (OpMYJ BELIECTB M  YPAaBHEHHH XHMMHYECKUX  pEaKLUH,
cucreMarnueckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, yIJIEKUCIIBIM Tra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, IUThEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OINpPEAEATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, MOHHAsI, METAJNINYECKAsi, BOJIOPOJIHAS]) B COCTUHEHUSX, TUII
KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BEIlecTBa (aTOMHAas, MOJEKYJSpHAasi,
MOHHAs!, METAJUTMYECKas), XapaKTep Cpebl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIUHCHUM,

c(hOpMUPOBAHHOCTD YMEHHUM yCTaHaBJIMBATh NPUHAJJICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPeAeNEHHOMY KIacCy/Tpymie
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILJIbl, OKCHJIbl, OCHOBaHUS,
KHUCJIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMbICI MEPUOAMYECKOro 3akoHa [l.
N. MenpeneeBa u I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y IIPOTHOCTUYECKYIO (DYHKIIUU;

chOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTteMsl
xuMmudeckux snemeHtoB J[. M. MenneneeBa, uMcnosib3ysd MNOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTU M3MEHEHHSI CBOMCTB XUMHYECKUX SJIEMEHTOB U MX COCAMHEHUU
1o nepuoAam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 351eMeHToB [1. 1.
Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKMX BEIIECTB  PA3IUYHBIX  KJIACCOB,
MOATBEPAKAaTh CYLIECTBOBAHME TCHETHUYECKOM CBSI3U MEXJIYy HEOPraHWYECKUMU
BEILIECTBAMU C MMOMOUIBI0 YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU I10
pa3IUYHBIM NpPHU3HAKaM (YUCIY M COCTaBY pEarupyrollux BEHIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTEMEHEW OKHCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKIuu, yYacTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHM COCTaBJISTh YPAaBHEHUSI PEAKIMUA Pa3IUUHBIX
THUIIOB, TIOJTHBIE U COKpAIIEHHbIE YPAaBHEHUS PEAKIIUM MOHHOTO 0OMEHA, YUUThIBAS
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKINH, TOITBEPIKIAIOIIHIEC
KAueCTBEHHBIH COCTaB pAa3UYHBIX HEOPTraHWYECKUX BEIIECTB, paclo3HaBaTh
OTIBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPaCKpbIBaTh CYIIHOCTb  OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peakiuy OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (nmpunnumn Jle [latense);

cOPMHPOBAHHOCTh YMEHUW XapaKTepPU30BaTh XHMHYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO TMOJYYeHHUS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEJICTABICHUNH 00 OOIIMX HAYYHBIX NPUHIUINAX U
HKOJIOTUYECKUX MTPOOIeMaxX XUMHUUECKOTO MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HUCIOIb30BaHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
pU XUMHYECKUX PEaKIUSIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B peaKIUU
BEIIECTB, TEIJIOBOro 3(P(eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPABUIIA TTOJIH30BAHUS XUMHUYECKOM
MOCYJIO W J1TabopaTOpHBIM O00OpYJIOBaHWEM, a Tak)Ke MpaBuia OOpalmleHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSIMH MO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh yMEHHUH IUTAHUPOBATH W BBHITIOJNHATh XUMHUYECKHM
AKCHEPUMEHT (pa3yloKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTalu3aTopa,
OTIPEJICIICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHJIMKATOPa, BIUSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOU PEaKIIUH,
peakuMy HMOHHOrO OOMEHA, KaYeCTBEHHBIE pEaKIMU Ha Cyab(aT-, KapOoHAT- U
XJIOPH/I-aHUOHBI, HA KAaTHOH aMMOHHS, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «MeTamey u «HemeTamiby) B COOTBETCTBHHM C TMPABWIAMH TEXHHUKHU
0e30macHOCTH TIPU OOpAIlEeHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3YJNbTaThl XWMHYECKOIO OJKCIIEpUMEHTa B (QopMe 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPeakiil U (PopMyIupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB,;

cOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIMU3UPOBATh XUMHUYECKYIO
uH(OpMAIUIO, TMOJY4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBA MAacCOBOMU
KOMMYHUKaIuu, IHTepHeT U IpyTHX);



chOpPMHPOBAHHOCTh ~ YMEHHH  COONIIOJAaTh  MpaBWja  JKOJOTHUYECKH
1[E€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYNOBOH JNESITEIBHOCTH B IEIIAX
COXPAaHEHHSI CBOETO 3JI0POBbS M OKPYKAKOLIEH MPUPOIAHOM Cpenbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mnpumepax cHocoObl yMEHBUIEHUS U
MpEeAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00OYyYaronuxcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJIENBbIX M CJIA0OBUASIIMX OOYYaloIIMXCs: YMEHHE UCIOJIb30BaTh
penbeHO-TOYCUHYI0 cucTeMy oOo3HadeHuit JI. bpains s 3ammucu XUMHUYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuyeckue
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThbI pecypes:
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XUMHH
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTraHUYECKUX COSANHEHUN A. 3
M. bytneposa
Hroro no paszneny 3
Pa3znea 2. YriieBoaopoanbl
2.1 [IpenenbHbIE yIIeBOAOPOABI — AJIKAHBI 2
29 HenpenensHble yriieBoJOPOIBL: AJIKEHBI, 6 1
aJIKaJINEHBI, AJIKUHBI
23 ApoMaTtudecKkue yrieBoaoposl 2
24 IIpupoaHbIE HICTOYHHUKH YITIEBOAOPOIOB U 3 |
ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kucsiopoacoaep:xamnue oprannieckue coeJuHeHUs
3.1 Crouptsl. Denon 3
39 Anbneruapl. Kap6oHOBBIE KMCIOTHI. 7 ]

Crnoxuble 3(upbl

3.3 YrieBosl 3 1



Hroro no paszneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coelMHeHust

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 3

Hroro no pazaeny 3

Paspnen 5. BeicokoMoJIeKy I pHBIE COeUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroro no paszneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM undposbie
Ne ni/nt P Kontpoannbie IIpakTHuyeckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThl padoThI
pecypcsl
Paznea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKkoH
1.1 u [lepuonnueckas cuctemMa XUMUYECKUX 3
anemenToB 1. 1. Menneneepa
12 Ctpoenue BeniectBa. MHOrooOpasue 4
’ BEIIECTB
1.3 XHWMHWYECKUE PEaKIUU 6 1 1
Hroro no paszneny 13
Pa3znen 2. Heopranudeckast Xumust
2.1 MerTanmbl 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPTAaHUYECKUX M OPTaHUYECKUX )
' BELIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3



HOYPOUYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne undposbie
Tema ypoka Koutpoabnubie IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
[IpeameT oprann4eckoil XuMuH, e | bubnnorexa [JOK
BO3HUKHOBEHUE, pa3BUTHE U 3HAUECHUE https://myschool.edu.ru
Teopust CTpoeHU OPraHUuYECKUX
. " bubmuoreka [JOK
coequHennii A. M. bytinepoBa, €€ OCHOBHbIE 1
https://myschool.edu.ru
TOJIOYKEHUS
[IpencraBnenue o kraccuukanuu
opraHu4eckux BemniectB. Homenknartypa | bubnmoreka [JOK
(cuctemaTuveckas) U TPUBUAIbHBIC Ha3BAHUS https://myschool.edu.ru
OpraHUYeCKUX BEUIECTB
AJIKaHBI: COCTaB U CTPOCHUE, | bubnunorexa [JOK
TOMOJIOTUYECKUH P https://myschool.edu.ru
Mertan u 3TaH — npocTeume | bu6nuoreka [IOK
MPEACTABUTENIM aJIKAHOB https://myschool.edu.ru
. bubmuoreka [JOK
AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
https://myschool.edu.ru
OTUIEH U NPONWIEH — MpocTeIne | bubnnorexa [IOK
MIPEICTAaBUTENN AJIKEHOB https://myschool.edu.ru
[IpakTuueckas padora Ne 1. «Ilomyuenue | 1 bubnnorexa [IOK
ATUJICHA U U3YYEHHUE €T0 CBOKCTBY https://myschool.edu.ru
Ankanuensl. byraauen-1,3 u | bubnuorexa [IOK

MeTunoyTanuen-1,3. [lonyuenue

https://myschool.edu.ru




CUHTCTUYCCKOI'O KaydyKa U pC3UHbBI

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTpOCHUA,

. bu6mmoreka [IOK
10 TOMOJIOTUYECKUH Psill. ALIETHIIEH —
. . https://myschool.edu.ru
MPOCTEUIINI TPEACTABUTEND AIIKHHOB
1 Boruncnenus no ypaBHEHUIO XUMHUYECKOH bubnuorexa LIOK
peakunu https://myschool.edu.ru
12 Apenbl: 6eH301 1 TOIyoJ. TOKCHYHOCTH bubnuorexa [IOK
apeHoB https://myschool.edu.ru
13 ['enernueckas cBs3b yIiIeBOJIOPOAOB, bubnuorexa [JOK
MPUHAIEKAIIUX K PA3INYHBIM KilaccaM https://myschool.edu.ru
[IpupoHbIE ICTOYHUKH YTJIEBOIOPOIOB:
. bu6mmoreka [JOK
14 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIC Ta3bl,
. https://myschool.edu.ru
He(Th ¥ MPOAYKTHI €€ epepadoTKU
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
Prp . Y P bubmuoreka [JOK
15 MIPUPOIHBIN ra3 U MOMyTHBIC He(PTSIHBIC ra3kl,
. https://myschool.edu.ru
He(Th U MPOAYKTHI €€ epepadboTKu
16 Konrtponsnas padota no pasueiny bubnuorexa [IOK
«YTIIEBOAOPOIBD https://myschool.edu.ru
17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: bubnuorexa [IOK
METAHOJI U 3TaHoJ]. BojpopoiHas cBs3b https://myschool.edu.ru
18 MHOr0aTOMHBIE CIIUPTHI: ATHJICHTJIUKOJb U
TJIMIIEPUH
19 @DeHOoI: CTPOCHUE MOJICKYIIbI, PUINIESCKUE U bubnmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE https://myschool.edu.ru
20 Anbrerupl: GopManbaeTiI U aleTalbIeTUI. bubnuoreka [JOK
AtnieToH https://myschool.edu.ru
21 OHOOCHOBHBIE TIPEIeTTbHBIE KAPOOHOBEIE bubnmorexa [JOK

KHUCJIOTBI: MYPAaBbHHAA U YKCYCHAA

https://myschool.edu.ru




” IIpakTuyeckas pabora Ne 2. «CBolicTBa bubnuorexa LIOK
pacTBOpa YKCYCHOM KHCIIOTBI» https://myschool.edu.ru
3 CreapuHOBas M OJIEMHOBAsI KMUCJIOTHI, KaK bubnuoreka [IOK
MIPEJICTaBUTENIN BBICHIIMX KAPOOHOBBIX KUCIOT https://myschool.edu.ru
24 MBpl1a Kak COJIM BBICIINX KapOOHOBBIX bubnuorexa LIOK
KHCJIOT, UX MOIOIIee JIeHiCTBIE https://myschool.edu.ru
CnoxxHble 3(hUpbI KaK POU3BOIHBIC
$up P bubmuoreka [{OK
25 KapOOHOBBIX KUCIOT. [ UAPOIN3 CHOKHBIX
https://myschool.edu.ru
3¢upoB
26 Kupbl: ruposin3, IpuMeHeHuE, bubnunorexa [JOK
O6uosIornvecKas poJib KHUPOB https://myschool.edu.ru
VYrneBoabl: cocTaB, KJIacCHPUKAIUS.
. bu6mmoreka [IOK
27 Baxwuelive npencraBuTeNu: riroK03a,
https://myschool.edu.ru
bpykTo3a, caxaposa
)3 Kpaxman u neimrono3a Kak IpupoaHbIe bubnmnoreka [JOK
IIOJINMEPHI https://myschool.edu.ru
KonTponbnas pabota mo pasuen
29 «KI/IZJP;O oncozII)e JKalue E FaHI/I}‘/-IeCKI/Ie Bubmmorexa LIOK
p P p https://myschool.edu.ru
COEIMHEHUS
bubmuoreka [{OK
30 AMWHBI: METUJIAMUH Y aHUJIUH
https://myschool.edu.ru
AMUHOKHUCIIOTHI KaKk aM(OTEpHbBIE
bubmuoreka [IOK
31 OpraHUYeCKUEe COCAMHEHUS, NX
https://myschool.edu.ru
ouosornyeckoe 3HaueHue. Ilentuant
3 benku kak npupoiHbIe bubnnorexa [JOK
BBICOKOMOJIEKYJIIPHBIE COEINMHEHNS https://myschool.edu.ru
13 OCHOBHbBIE TOHATHS XUMUHU bubmuoreka [JOK

BBICOKOMOJIEKYJIIPHBIX COSIUHEHUN

https://myschool.edu.ru




OCHOBHBIE METOJIbI CHHTE3a
bubmuoreka [{OK

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
https://myschool.edu.ru

[InmacTmaccel, KaydyKH, BOJIOKHA
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11 KJIACC

KounyecTBO yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kounrpoabnbie IlpakTHueckue
n/n Bcero oOpa3oBaTesibHbIE
padoThI padoThbI

pecypchl
XUMHYECKHUH DJIEMEHT. ATOM. DJIEKTPOHHAS | bubnuorexa [JOK
KOH(pUTyparus aToMOB https://myschool.edu.ru
IIepnonnueckuit 3akoH u [lepnoanueckas
CHCTEMa XUMHYECKHUX 31eMeHToB J]. U. | bu6muorexa [JOK
MenpeneeBa, UX CBSI3b C COBPEMEHHOM https://myschool.edu.ru
TEOPHUEN CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX IJIEMEHTOB M UX COCTMHEHHI 10
rpynnam u nepuogam. 3HaueHue | bubnuorexa [IOK
MEPUONYECKOr0 3aKOHA U CUCTEMBI https://myschool.edu.ru
xuMmudeckux 3jemenToB .M. Meneneesa B
Pa3BUTUHU HAyKHU
Crtpoenue BemiecTBa. XMMHUYECKasl CBS3b, €€

. bu6mmoreka [IOK

BH/IbI; MEXaHU3MbI 00pa30BaHuUsl KOBAJICHTHOMN 1

https://myschool.edu.ru
cBsi3u. Bopopoanas cBsizb
BanieHTHOCTB. DNEKTPOOTPULIATETLHOCTD.
Crenens okuciieHus. Bemecrsa 1 Bbu6nmuorexa [JOK
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO https://myschool.edu.ru
CTPOEHUs
[lonsiTue o nucnepcHbIx cucremax. Mictunubie

bu6mmoreka [JOK
Y KOJUIOUJIHBIE pacTBOPBL. MaccoBas 10Jis 1

BEIIIECTBA B PacTBOPE

https://myschool.edu.ru




Knaccudukanus u HOMEHKIATypa
HEOpPraHWYEeCKUX coenHeHni. ['eneTnueckas

bubmuoreka [{OK

atomoB. OOmue pu3ndecKkrne CBOMCTBA
METaJUIOB

7
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3IUYHBIX https://myschool.edu.ru
KJIaCCOB
Krnaccudukanus XuMHUECKUX peakiuil B
HEOPraHWYeCKOW U OPraHUYECKON XUMHUH.
bubmuoreka [JOK
8 3aKOH COXpaHEHHUs MaCChl BEIIECTB; 3aKOH
https://myschool.edu.ru
COXpaHEHUs Y IPEBPAIICHHS YPHEPTHUHU TIPH
XUMUYECKUX PEAKIUAX
9 Ckopoctb peakuuu. OOpaTuMble peakium. bubnuoreka [IOK
XHMMHYECKOE PAaBHOBECHE https://myschool.edu.ru
[IpakTuyeckas padora Ne 1. «BrnusiHue
bubmuoreka [JOK
10 pa3IN4YHbIX (PaKTOPOB HA CKOPOCTh
. https://myschool.edu.ru
XUMUYECKON pPEAKIIUN»
Onekrponutuueckas auccounanus. [lonarue o
1 BOZIOpoIHOM MoKazarene (pH) pactBopa. bubnuorexa [JOK
Peakiiun nonHoro oomeHna. ['muponu3 https://myschool.edu.ru
OpraHUYEeCKUX U HEOPTraHUYECKUX BEIIECTB
OKHCANTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
Bbu6mmorexa [JOK
12 [TonsTHEe 006 37EKTPOIIN3E PACIIIABOB U
. https://myschool.edu.ru
pacTBOpPOB coeit
13 Konrtponsnas padora no pasueiy bubnuorexa [IOK
«Teopernyeckre OCHOBBI XUMHUU https://myschool.edu.ru
Merautbl, ux noyioxenue B [lepunoguueckoit
cUCTEME XUMHUYeCcKuX 35eMeHToB /1. U.
bu6mmoreka [JOK
14 MenpeneeBa 1 0COOCHHOCTH CTPOCHUS

https://myschool.edu.ru




15 CriaBbl METaJLIOB. DIIEKTPOXUMUUYECKUN P bubmuoreka [JOK
HaNpsHKEHUNA METAJIOB https://myschool.edu.ru
XUMHUYECKUE CBOMCTBA BAXKHEHUIIIUX METAJIJIOB

N N N . bu6mmoreka [JOK

16 (HaTpuil, Kanui, KanbIHi, MarHUH,

. . https://myschool.edu.ru
ATIOMUHUN) U UX COCTUHECHHI

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX bubnuorexa [JOK
COCTUHEHUN https://myschool.edu.ru

13 XUMHUYECKUE CBOMCTBA IIMHKA, KeJIe3a U UX bubmuoreka [JOK
COCIMHEHH I https://myschool.edu.ru
[Ipaktuueckas pabora Ne 2. "Pemienue

bu6mmorexa [JOK
19 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME
" https://myschool.edu.ru
«Mertaniabn
Hewmerannsl, ux nonoxxenue B [leprnoanueckoi
bu6mmoreka [{OK
20 cucTeMe XuMu4eckux anemeHtoB 1. U.
https://myschool.edu.ru
MenpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
®dusnyeckre CBOMCTBAa HEMETAIIOB.
bubmnoreka [IOK
21 AnoTponus HEMETaUIOB (Ha IPUMEpE
https://myschool.edu.ru
KHcIopoja, cepsl, hocdopa u yriepoaa)

2 XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPBI U UX bubnmnorexa [JOK
COeIMHEHNH https://myschool.edu.ru

3 XUMUYEeCKUE CBOWCTBA a30Ta, (hocodpa u ux bubnnorexa HOK
COE€IMHEHUN https://myschool.edu.ru

24 XUMHUYECKUE CBOMCTBA yIIIepoa, KPEMHUS U bubnnorexa [HOK
HUX COCOUHEHUN https://myschool.edu.ru

)5 [IpuMeHeHne Ba)XKHEMIINX HEMETAJUIOB U UX bubnmorexa [JOK
COeIMHEHHH https://myschool.edu.ru

26 O060011IeHre U CUCTEMATU3aIMs 3HAHUH 110 bubmuorexa [JOK

teme «Hemeramiey. Beruncnenus no

https://myschool.edu.ru




YpaBHCHHUAM XUMHUYCCKUX pCaKL[I/Iﬁ u
TCPMOXUMHUUYCCKHUEC paC‘IéTI)I

[IpakTrueckas padota Ne 3. «Pemenne

bu6mmoreka [JOK
27 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME 1
" " https://myschool.edu.ru
Hemeramnst"»
73 KonTponbhas pabota no temam «MeTamis» U | bubnnorexa [JOK
«HemeTtamibny https://myschool.edu.ru
29 Heoprannueckue u OpraHu4ecKkue KACIOThl. | bubnuoreka [IOK
Heoprannueckue n opraHu4eckre OCHOBaHUS https://myschool.edu.ru
AMoTepHbIe HeOpraHUYECKHe 1
30 OpraHu4ecKue CoeAMHEeHMs. [ 'eHeTnueckas | bubnnorexa [HOK
CBS3b HEOPraHUYECKUX U OPTraHUYECCKUX https://myschool.edu.ru
BEIIECTB
Poinb xuMum B ob6ecrieueHNH SK0JIOTHYECKO,
N N bu6mmoreka [JOK
31 JHEPTeTHUECKOH U MUIIEBON 0€30MacHOCTH, 1
https://myschool.edu.ru
Pa3BUTUHU MEAUIMHBI
[IpencrasiaeHuss 00 0OMUX HAYUHBIX
bu6mmoreka [IOK
32 MIPUHIUIIAX [IPOMBIILIEHHOTO MTOJIyYeHUS 1
. https://myschool.edu.ru
BAKHEMILINX BELIECTB
bu6mmoreka [{OK
33 YenoBek B MUpE BEIIECTB U MaTEPUATIOB 1
https://myschool.edu.ru
bubanorexa [HOK
34 XHMHS U 310pOBbE YEIIOBEKA 1 1
https://myschool.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

» Xumus / 'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A., AKIIMOHEPHOE
obmectBo «M3naTenscTBO «IIpocBemieHne»

* Xumus, 11 xnacce/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxrmmmonepHoe o0rmiectBo «M3marenberBo «lIpocBemenne»

Xumus / IM'abpuensa O.C., Octpoymos WN.I'., CnaakoB C.A., AKiiMoHEpHOE
obmectBo «M3naTenscTBO «IIpocBeiieHne»

* Xumus, 10 xknace/ 'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,

AknnonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJA

KoHTponbHble 1 mpoBepouHbie padoTsl o Xxumuu 10-11 kiacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
HNutepHeTr-pecypcebl Xumus

http://school-collection.edu.ru/ - Equnas xostekius mudpoBbIX

o0pa3oBaTeIbHBIX PECYPCOB

http://him.1september.ru/ - 3nekTpoHHas Bepcusi ra3ersl " XuMus" MpUiioxKeHue

Kk "l centsa0Ops"

http://pedsovet.org/ - Ilencoser.org. JKuoe npocTpaHCTBO 0Opa30BaHUs.

I/IHTepHeT—pecypc COACPIKUT TCOPCTHUUICCKNEC U IIPAKTUICCKHUE MaTCpUalibl JJIs



MIPOBEJICHUS YPOKOB, BHEKIIACCHBIX MEPOIPUATUI

http://www.uroki.net/ - UROKI.NET.

http://festival.1september.ru/subjects/4/ - decTrBaIb MEIATOTUYESCKUX UACH
"OTKpBITHINA ypoK". Pa3paboTKu YPOKOB MO XUMHH

http://som.fsio.ru/subject.asp?1id=10000755 - CereBoe 00BEANHEHNE

METOJMCTOB — 3TO CAWT, MPEAHAZHAYECHHBIN JJI1 METOIMYECKON MOAACPKKHU
yUUTENCH-TIPeIMETHUKOB. B HeM pa3MenaloTcst pa3anyHble MaTepUabl MO
XUMHUU: METOIMYECKHE pa3pabOTKu YPOKOB, 1a00paTopHbie paboThl, TECTHI U
KOHTPOJIbHBIE pa0OThI, OJIMMITUA]IbI, BUACOOBITHI, XUMUUECKHUE 3aa4H,
WHTEPHET-Y4YEeOHUKHU TT0 XUMUU U MHOTOE JPyroe

http://schools.perm.ru/ - Ilepmckuii ropoackoi mKoabHbIN nopTtai. [lenaroru Ha
MopTaje CMOTYT HAUTH pa3pabOTKH YPOKOB U PA3IMYHBIX MEPONIPHUATHH, a TaK JKe

NocJIeTHUE HOBOCTH B cpepe oOpazoBanus Ilepmckoro kpas

http://www.alhimik.ru/ - AJIXUMUK. DneKTpOHHBIN )KypHAT JJIs
npernojaBaresyieil, MKOJbHUKOB U CTYJECHTOB, U3YUalOIINX XUMHI0. Brirouaer
METOIUYCCKHIE PEKOMEHIAINY JIJIs YIUTEICH XUMUH, CIIPAaBOYHUKH, Ororpaduu
BEJIMKMX XUMHUKOB, pa3neinbl "Becenas xumus", "Xumus Ha KaXAbIN AeHB" 1

MHOTIO JIpyTOi UHTEPECHOU U MOJe3HOU nHpOpMaluu

http://www.chemistry.narod.ru/ - Mup xumuu. CoaepXuT XUMUYECKHE

CIIpaBOYHHUKH, HCTOPHUIO CO3TaHUA U PA3BUTHA HCpHOI[PI‘-ICCKOﬁ CHUCTCMBbI



7eMEeHTOB (ccbuika "My3eil"), onucaHue XMMHYECKUX OMBITOB C PA3JIMYHBIMU
AJIEMEHTaMHM, CBEJICHUS U3 OCHOBHBIX O0OJacTell XuMuu (OrpaHuveckas,
arpoOXuMHUs, FT€OXUMHUS, SKOXUMHUS, aHATUTHIECKAsT XUMUs, HOTOXUMUS,
TEPMOXUMHUSI, HePTEXUMHUS ), pa3esl XUMUYECKUX HOBOCTEM, CCHUIKM Ha
noJie3Hble pecypcebl UHTepHeTa U T. 1.

http://hemi.wallst.ru/ - Xumus. OOpa3oBaTeIbHBIA CAUT JIJIs MTKOJLHUKOB U

CTYJICHTOB. DJICKTPOHHBIA YICOHUK IO XUMUU JJII CPEAHEH IIKOJIBI, IPUTOTHBIHI
JUUISl UCTIOJTb30BAaHUs KaK B OOBIYHBIX, TAK U B CIICHIUAIM3UPOBAHHBIX KJIaccax, a
TaKKe JJI IOBTOPEHMS MaTepuasa B BBITYCKHOM KJIAcCe U JJISl TOATOTOBKU K
sk3ameHaM. Ha caiite onmy0OiukoBaH ps1 npuiioxkeHui: Tabnuina MeHeneena,
Ta0JIHIIA STEKTPOOTPUIIATEIIHHOCTEH PJIEMEHTOB, JIEKTPOHHBIE KOHPUTYpaITUu
AJIEMEHTOB U JIP., @ TAKXKE 3a4a4M ISl CAMOCTOSITEIIbHOTO PELICHUS

http://www.college.ru/chemistry/ - OtkpsITbiii Komnemk: XumMust. D1eKTPOHHBIN

y4eOHUK TI0 XUMHH (HEOpraHWYECKasi, OpraHNUYeCcKas, siAepHas XUMHUS, XUMHSI
OKpY>KaroIIen Cpeibl, ONOXUMHS); COACPKHUT OOJBIIIOE KOJIHMYECTBO
JIOTIOJIHUTEIBHOIO MaTeprasa. Y 4eOHUK COMPOBOXKIAETCS CIIPAaBOUYHBIMU
TaOJIUIIAMH, IPUBOUTCS TIOIPOOHBIN pa300p THUIMOBBIX 3a1a4, MPEACTaBICH
00JbIIOM HA0Op 3a/1a4 JIs1 CAMOCTOSITENIBHOTO PEIICHUS

http://www.chemistry.ssu.samara.ru/ - OpraHudyeckas XuMus - y4eOHUK TS

cpenHel mKobl. B yueOHHKe U31aratoTcsi TEOPETUUECKNE OCHOBBI OPraHUYECKON
XUMUU U CBeJieHUs1 00 OCHOBHBIX KJlaccax OpraHnyeckux Bemects. [IpuBoasTcs

PEKOMECHAALIWMHU 110 PCHICHUIO 3a/1a4. V4eOHbBIE TEKCTHI COIIPOBOXKAAIOTCA



OOJBIIIMM KOJIMYECTBOM T'papUUeCKuX WILTIOCTPAIIUN 1 aHUMAIUH, B TOM YUCJIE
TPEXMEPHBIX

http://www.informika.ru/text/database/chemy/Rus/chemy.html - DmekTpoHHbIE

y49eOHUKH TI0 00IIel XUMUHY, HEOPraHUIECKOW XMMHH, OPTAaHHIECKON XUMUN
[IpenocTaBmisitOTCS CpaBOYHBIE MaTEpUAIIbI (CJI0BAPh XUMUYECKUX TEPMHUHOB,
CIIpaBOYHBIEC TaOIUIIEI, OMOTpady BETUKUX XUMUKOB, UCTOPUSI XUMHUH), & TAKKE
TECTOBBIE BOIIPOCHI

http://www.edu.yar.ru/russian/cources/chem/ - Xumuueckasi CTpaHUUYKa

SApocnasckoro Llentpa TenexkoMMyHUKaUUi U HMHOOPMAITMOHHBIX CUCTEM B
oOpa3oBaHuU. 3a/1auu U1 OJTUMITHA 10 XUMUU, ONMCAHUE UHTEPECHBIX
XUMUYECKUX OIBITOB, CJIOBAPh XUMUYECKUX TEPMUHOB, CBEJICHUS U3 T€OXUMUU
(IpoUCX0XKACHUE U XUMUUYECKUN COCTAB HEKOTOPBIX MUHEPAJIOB)

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3zoBaTeIbHBIN

cepBep TectupoBaHus. becratHoe on-line TecTupoBaHue 10 XUMUU, TpeOyeT
perucTpanuu B cucteme. TecToBbIe 3aJaHKs BKIIOUAIOT B ce0sl COCTaBICHUE
ypaBHEHUH U BBIOODP YCIOBHI MPOBEICHUS XUMUYECKUX PEAKITUH,
KJIaCCU(DHUKAITMIO SJIEMEHTOB M CJIOKHBIX BEIIECTB, BOMIPOCHI IO CTPYKTYpeE
MOJIEKYJI, KOJTMYECTBEHHBIA pacUeT peareHToB, COCOObI UAECHTU(DUKALINN

BEILIECTB
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