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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHU K pe3yibTaTaM OCBOCHHS
dbenepasibHOM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusax Poccuiickoi
®denepany, peanu3yOMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPaMMBI, |
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 N2 996 - p.).

OCHOBY MOAXOJ0OB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONpPENEIICHUIO
o0mieil ctparernt oOy4eHus, BOCIUTAHUS M Pa3BUTUS O0YUaIOLIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIeJIeH,
COJICpKaHMs, PE3yJbTaTOB OOydYeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeabHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YelloBeKa, a TakKe 3SKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercs xuMuyeckoe o00Opa3oBaHUE
oOy4arommxcsi Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHUsl CPECTBAMU YUEOHOTO
npeaMera «XHUMHsSD, COJEpKaHUE M IIOCTPOCHHE KOTOPOrO OIpPENESIEHbl B
nporpaMme 10 XUMHUU C Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efned W MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aHMMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH M BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJIENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MUPOBOU KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HU KaXI0ro wieHa oOmectBa. CoOBpeMEHHas XHWMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBliEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHHUS B KU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckass xumus» U «OOmIass U HEOopraHUyYeckas XUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SBIIAIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKOr XuMuu. POpPMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YUYCHHUU
npeaMera 00ecrnedYMBaeT BO3MOYKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B MporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJAXOJa K U3yYEeHHI0O ydeOHOro marepuajga U OO0yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpPEENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHHUS OPraHUuyeCKHX
COCIMHEHHUH, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuH BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYyYaroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIacCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriaoM 3peHHs B mOpeamere «XuUMHUsS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias U HeopraHuyeckas
XUMHS» 00ydYaromMMcs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHUYECKUX MO3MUIIHM,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHAIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJOTUYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pOJib B IO3HABATEIIBHOW M MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0riemax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIMBATh MH(OpPMAIUIO U
NPUMEHATh €€ JUIsl TOMOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue ydyeOHOTo
npeaMera  «XUMHsS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
(dbopmupoBaHUe y OOYYAOIIMXCSA MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
bunocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHMEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEYMI MEXKIy HOBbIMH (haKTaMM M  TEOPETUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTHUYECKUX MpodiieMm, a
Tak)Ke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4Jaronmxcs NPHUHATHIE MNPOrpaMMOM IO XUMHUHU MOAXOAbl K OIpPEAeSICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHI, HUMeEIOIMX 0a30Bo€ 3HAUYCHHE IS
pa3iIMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MHpOpMAIHN, HEOOXOIUMBIX JIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIE0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH ONPEACIICHUN
COJIEpKaTEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKH KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUS
MpeAMETa ABJISIETCS BIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHue cHUCTEMbl XUMHUYECKMX 3HAHUW Kak  BaKHEHIIEH
COCTABIIIIOLIEN €CTECTBEHHO-HAY4YHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIOYEBbIC MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMUHU,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIJICHHE C MCTOpUen
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEIIECTB U XUMHYECKHX pEaKiud, HEOOXOJUMBIX Ui MPUOOpETEHHUS
YMEHUM OpUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOM U MOBCEAHEBHOM KU3HM;

e pa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, copepraTelibHas XapaKTepUCTHKA 1IeJIel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUM YTOUYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoJAaBaHUK XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArovYTEeHHE
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHHs OOyueHHus, OPHUEHTHUPOBAHHON Ha
NOJIFOTOBKY BBIIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHHSIMH aKTUBHOTO TMOJIyYCHHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOMN KU3HU
JUTSL pEIICHUS TPAKTUYECKHX 3a71ad.

B cBs3u ¢ 3TUM mpu U3y4eHHH TMpeaMeTa «XHUMHs» TOMHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKE LENH U 334, KaK:

amanTanusi o0yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CB3AHHBIX C BEIIECTBAMU M HX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYyYalOUIMXCS KJIIOYEBBIX  HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUCHWE i1 pPa3jNYHbIX BHUIOB
NeSATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHMH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB W XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA M MPUPOIHYIO CPELY;



pa3BUTHE TO3HABATENIBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 10 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-ITOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONMM B PEHICHUU TI00ANBHBIX MPOOIeM
paIMOHATBHOTO MPUPOIONOIB30BaHNs, TIOTIOTHEHUS SHEPTETUIYECKUX PECYPCOB U
COXPAaHEHHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuyeOHOM maHe cpenHero oO0mero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 ypOBHS BXOAMUT B COCTaB MpeIMETHON 00sacTi «EcrecTBeHHO-HayuYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPKAHUE OBYUYEHUA
10 KITACC
OPI'"AHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUs OpPraHUuYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHvyeckux BemecTB. ['omomorus, wuszomepus. XUMHYECKas CBsS3b B
OpPraHUYECKUX COCTUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaluMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METOJbl M3YyYEHMS BEIIECTB M HX IPEBpAICHUI:
O3HAKOMJIEHHME C O00pa3laMy OPraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJEHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TJIaBJIeHUE, 0OYIIIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKM psia. MeraH U 3TaH —
POCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOICTBa
(peakuuy 3aMeIlleHuss M TOPEHHs), HAXOXKACHWE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psii. DTUIEH U MPOINUJIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHME CBOMICTBa
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
MOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOyragueH-1,3: cTpoeHue, BakKHEUIINeE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKUE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHUEe U TPUMEHEHHE.

Apensbl. benzon: coctaB, crpoeHue, QuU3nyYecKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMsSI U HUTPOBAHUSA), NTOJIyUYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii Ta3 W NOIIyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnaenue. CrnocoObl mepepadOTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUN, KaTaTUTUYECKUi), mupoiu3. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX IPEBpaIlCHUI:
O3HAKOMJIEHHME C O0OpaslamMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroiap», MOACIMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHUE), NpUMeHeHue. BoaopoaHble CBSI3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBre MeTaHOa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHOroaToMHbl€  CHOUPTBL. OTWIECHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XHUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

deHo: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS W BOCCTaHOBIIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3MUeCKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0mue JuIsl Kjacca KUCIOT, PEaKIMsl 3TepU(pUKaLUK), TOJIyYeHUE U PUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICILIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coxkHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



YrneBompl:  coctaB, KjacCUUKAIMSA ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3NYECKUE U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononoruyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYecKue M XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCHepUMEHTAJIbHbIE METOJbl M3YUYEHHUs BEUIECTB M UX IpPEBpalllCHUN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHUE ATaHOJa
okcuznoM Meau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE INIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpokcugom menu(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHUE NMPAKTUYECKOW pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKLIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opranuyeckue coeauHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATypalusi OEIKOB Mpu
HarpeBaHUM, LIBETHbIC PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUH —
MOJIMMEPHU3ALUS U MOJTUKOHIEHCAIUS.

OKCNEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M MUX NPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanust MeXIpEeIMETHBIX CBSA3EH IPU U3YYEHUH OPTraHUYECKON XMMHH B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHbBIX MOHATHH, TaK U TOHITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAEIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAaYUHbIE NIOHSTHS: SIBJICHUE, HAYYHBIA (aKkT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

@dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NMUECKUE BETUUYHUHBI U €MHUIIBI X U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHOonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHUECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

Xumuyeckuii snaeMeHT. AToM. SAapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUYECKre YpPOBHH, MOAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[leprnonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MEpUOJUYECKOTO 3aKOHA U [lepuoamdeckoil cucTeMbl
xuMudeckux sneMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3HaYeHue MEePUOANYECKOro 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKasi CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsipHas W TMOJSpHAs, UOHHAsA, MeTajinyeckas). MexaHu3Mbl
o0pa30BaHMsI KOBAJEHTHOM XHWMHUYECKOW CBS3U (OOMEHHBII W JIOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKHU.

[loHaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIMHEHUN. Howmenxkiarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS SHEPTUHU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iuvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunmun Jle [larense.

DnekTpoauTuueckas nuccounanus. CuibHbIe U ciaadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHA, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa Xxumuueckux sneMeHtoB [, U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HWHIWKATOPA, PEaKIHH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOpPOB HA CKOPOCTH
XAMHUYECKON pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXMUMHUYECKHAE PACUEThI, PAaCU€Thl C HCIOJIB30BAHUEM IIOHATUSA «MACCOBAs
JTOJIS1 BEIIECTBAY.

Heopranuuyeckass xumus

Hemerannel. Ilosmoxxenue HemetaisioB B Ilepuoanueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAUIOB (TaJloreHOB, CEpbl, a30Ta,
docdhopa, yrimepoma U KpeMHHS) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEIMHEHUN.



Merannel. [lonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTtaioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATPHUM, Kaui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OO6mue crocoObl momyueHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB M HMX MPEBPALLICHUIL:
U3Y4YEHUE KOJUIEKIMM «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIIOB, pELICHUE
HKCIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe M OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA KATUOHBI METAJUJIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTeTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepualibl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
yaoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: IpaBHWJIa HMCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEHUH OOmeH w
HEOpraHu4ecKor XxuMuM B 11 Kilacce oCyIIECTBISIETCS Yyepe3 MCIOJIb30BaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEeOpWsl, aHalu3, CHHTE3, KiIacCHU(PUKAIMs, TEePUOANIYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKHUE BETUYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMU4YecKasi NPOMBIIIIEHHOCTb, METAJLUIYPIHsi, MPOU3BOICTBO
CTPOUTENBHBIX MATEPUANIOB, CEIBbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalleBTUUeCKass  MPOMBIILUICEHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaromMMHCSL TMPOTPaMM  CpPeIHEro oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4K1€ MOTUBAIMU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHILIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOY4YalolUMXCsl PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW [JEATEIbHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUMOKYJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro OOIEeCTBa, MPHUHATHIMM B OOILECTBE
HOpMaMM Y TpPaBWIAMH  TOBEIEHUS,  CHOCOOCTBYIOUIMMHU  IpOIECcaM
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaXKaIOT
c(OpPMHUPOBAHHOCTh OMbITA MO3HABATEILHON M TNPAKTUYECKON JAEsTeNbHOCTU
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskaaHCKOr0 BOCTIMTAHMSA:

OCO3HaHUs 00YyYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TMPUHHUMATh MOTHBBI, HaMEPEHHS, JIOTHUKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAYyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/1a YUYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IOJYYEHUU M IOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYAallUH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh Ha MOPaJIbHO-HPAaBCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJIEHUWE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHWE IOCIEICTBHA 3THUX
IOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOJIO/IeHUsT TIpaBWJI 0€30MacHOro OOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPaBWJI HMHIUBUAYAIBHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIEI0BATEIbCKON
NESATEeTLHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHHH NPAKTUYECKUX 3a/1ady
COLIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUYCHUIO MPOodecCruil pa3auyHoro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUH;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U pe3yJabTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu W peanu3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIEC, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH Ha 3€MJIE;

MOHMMAHUSL TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNBb30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PAlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUM, NPUHOCIIIMX BPEH  OKPYKaAOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUSITHBIE IKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH 3KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHelUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpyKaroleM MHUpE Kak O €IMHCTBE MPHUPOIbI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKJAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AUUM: B €€ TYMaHHCTUUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIIEHUN TI00ATBHBIX MTPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, O00CCIICUCHUHU YCIOBUMN
YCHEIIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJieHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHs! SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOASIINX B HEM N3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOUEHUS HA
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOsieM B PeabHBIX )KU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazIu4HbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XuMHUsS» Ha
YPOBHE CpPEeAHEr0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYydYaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIC TOHSATHUS, OTpa)kKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIlecc, CUCTeMa, HayYHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHE);

yHUBEpCaJIbHbIC y4eOHBIC NeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHHKATHUBHBIE,

PETyJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKIMOHATBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COLUAIIBHON MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a30Bble JJOrHYecKme JelCTBUSI:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesiTh LENH JEITEeIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIHTAThI AEATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPHU OCBOCHUW 3HAHMU MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATHL MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHHUS OTAETIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCcCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCTIOJIb3yeMbI€ B XUMHUH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylsia, YpaBHEHHE XHUMHUYECKOU
peakiuy — TMPpU PEIIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aJ1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLnii;

(GopMyJIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIHpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUS] MPaKTUYECKUX 3a/]ady, MNPUMEHEHUIO0 pa3JInYHbIX
METO/I0B [TO3HAHMS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAy4HO-
NoMmyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHWs, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmu3upoBaTh WH(POPMALMIO Pa3IMYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYUBOCTb;



(dbopMyIMpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAMMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA SA3BIK B KadecTBE CpeAcTBa mpu pabdoTe ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXnpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIora U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYyIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMel pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIIOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alui y4eOHOTO poeKTa U (OPMYyIUPOBATH BHIBOIBI
10 pe3yjbTaTaM MNPOBEACHHBIX HMCCIEAOBAHMNA MyTEM COTJIACOBAHHS TMO3UIUI B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpefenss e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii ajiroput™m ACHCTBUN MNpu
BBITIOJIHEHUM YYEOHBIX U HCCJIENI0BATENbCKUX 3ajad, BbIOMpaTh Hambosee
b (EeKTUBHBIN C€MOCO0 HMX peHieHus ¢ y4ETOM TOJYyYEeHHUS HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHalln3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAXKakoT:

cOPMHPOBAHHOCTh  TPEACTABICHHM O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TMO3HAHHUM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KYyJbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl pEIIeHHsI MPAKTUYECKUX 3a/1ad
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO M NPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (dopmyiia (pa3BEpHyTas M COKpalléHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAsA TpyIIa,
panukan, U30MEpHs, U30MEPBI, TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YTIEBOAOPOIBI,
KHCIIOPOJ, M a30TCOJAEpXkAIIUe COCANHEHUS, MOHOMEp, IMOJMMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COECMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHWMHYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCIIOJIb30BAHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM ACSATEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTb YMEHMUW BBISIBIATH XapaKTEPHbIE MPU3HAKU MOHITHUM,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHHUI HCHOJIb30BaTh XUMHYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBaTh MPHUHAJJICKHOCTh HM3YyUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yrJIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IIO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, aleTUJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popManblaerus, aueTalabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, 1eJTi0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. ByTiepoBa it 00bSICHEHNS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepu30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IHMYHBIX
KJIACCOB OPraHMYECKHUX BEILECTB (METaH, ATaH, ATUJICH, MPOIMWJICH, allETHUJICH,
Oyramuen-1,3, merunOyramueH-1,3, GeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HHUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKLIH ¢
WCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbs (He(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 M3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

chOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMON 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O00OpPYJAOBaHHMEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUHU OPraHUYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB NMPU HArpeBaHWM, I[BETHHIE PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJIOBAaHHUEM, WPEACTABIATh PpE3yJbTaThl
XUMHUUYECKOTO JKCIepUMEHTa B ¢GopMe 3aluch YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

cOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHWMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM JESITCIBHOCTH B IIEISIX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON CpeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPTraHU3MBbl ONPENETEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHHU3M
YEJIOBEKa;

JUIsi 00yYaroumxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMHM 3]I0POBbSI: YMEHUE
OPUMEHSTh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CJEeNbIX W CHA0OBUASIIMX OOYYarOIIMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHuvecKas
XAMUSD) OTPAXkKaKoT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpA, POJU XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMUMHYECKHMX  3HAHUH, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIAralOIIMEe TOHATHS (XUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMHAYECKAs! CBS3b
(KOBaJIeHTHAs, MOHHAs, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHYECKAS JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHHS MPUUYUMHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIY4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKON IESITEIILHOCTH YEJIOBEKA,;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY LIS
coctaBieHuss (OpPMYyJT BEIIECTB M  YpPaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHACIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallEéHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEACNIATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBs3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAsi, MOJEKYJSpHasd,
VOHHAasl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kilaccy/TpyIie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAIUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI EPUOIUYECKOTO 3aKoHa /[,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMuueckux anemeHToB JI. M. MeHneneeBa, MCHOJIB3ysl TOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEpPreTUYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHUMN
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

Cc(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATH XUMHUECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKaM (YUCIY M COCTaBYy pPEAarupyrolluX BEHIECTB, TEIJIOBOMY
addexTy peakunu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKlNy, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJTHBIE U COKpPAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJOBUS, IIPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA;



C(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX HEOPraHUUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3Iu4HbIX (AKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJY4YEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
TaKXe CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIHUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJIAHUPOBATh M BBIMOJHATH XUMUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIa BOAOPOJAa B MPHUCYTCTBUM KaTalau3aTopa,
ONpEJENIEHUE CpEAbl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHJIUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKON PEaKIUH,
peaklui MOHHOrO OOMEHA, KayeCTBEHHBIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a]a4 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIICHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpPaBHEHUN COOTBETCTBYIOIIUX peakiuil U (HOpMyJIupoBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMAIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYyHUKaruu, HTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COOJIIOMATh  MpaBUa  JKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [I/IK, mosicHAT, Ha mpuMepax CHOCOObI YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE CJICTIBIX W CJIA0OBHIAAIIMX OOYYaIONIUXCS: YMEHHE HCIIOIbh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3
M. bytieposa
Hroro no pazgeny 3
Pasnen 2. Yraesonopoabt
2.1 [IpenenbHbIe yTIeBOAOPOABI — AJIKAHBI 2
59 HenpenenbHble yriieBogOpOIbI: AJIKEHBI, 6 |
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yrieBog0pOabl 2
54 IIprpoaHbIE HCTOYHUKH YTIIEBOJIOPOAOB U 3 |
ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepsxaimue oprannyeckue coeIuHeHust
3.1 Crnuptsl. denon 3
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 |
CrnoxHbie 3¢upsl
33 VYrneBoibt 3 1




Hroro no pazaeny

Pa3znen 4. A3oTcoaepxanue opranHnyecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Uroro no pazgeny 3
Ha3Banue MmoayJist
Pasnen 1. BeicokomoJieKyIsIpHbIE COCAUHECHUS

1.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabusie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

Paznen 1. Teopernueckue 0CHOBBI XUMUM

Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera

Crpoenue Bemectsa. MHoroo6pasue

1.2 4
BEIIECTB
1.3 XUMHUYECKUE PEAKIUU 6 1 1
Hroro no pazgeny 13
Pa3nea 2. Heoprannyeckasi xumust
2.1 MeTtaminl 6 1
2.2 Hemeramisl 9 1 1
)3 CBs13b HEOPTAaHMYECKUX U OPTaHUYECKHIX )
’ BEIIECTB
Hroro no pazgeny 17
Pa3pea 3. XumMus u :Ku3HbL
3.1 XUMHUSA U KU3Hb 4
Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJabHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpenMeTt opraHnyeckoil XumMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpoeHUs OpraHUYECKUX

coenuHeHuil A. M. BytnepoBa, €€ OCHOBHBIE
MOJI0KEHUST

[IpencraBnenue o kiaccupuKauu
opraHuueckux Bemiects. Homenknarypa
(cuctemaTuyeckasi) U TpUBHANIbHbIE
Ha3BaHUs OPraHUYECKHX BEILIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — NpoCTEUILINE
MPEICTaBUTENN AJTKAHOB

AJNKeHBI: coCTaB U CTPOCHUC, CBOMCTBaA

OTWIIEH U MIPONMIIEH — MPOCTEHIINE
MPEJICTAaBUTENN ATKEHOB

[IpakTuueckas padora Ne 1. «Ilomyuenue
ATUJIEHA U U3YyUEHHUE €TO CBOMCTB»
Ankanuensl. byranguen-1,3 u
metunoytanuen-1,3. [lonyuenue
CHUHTETHUYECKOTO KayuyKa U pE3UHBI




AJIKHUHBI: COCTaB U 0OCOOEHHOCTH CTpOCHUA,

10 TOMOJIOTUYECKUH psill. ALIETUIIEH —
MPOCTEUIIINNA MPE/ICTABUTEIb AIKHHOB

1 Brruucnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIrieBOJOPOJIOB,
NPUHAAISKAINX K pa3IMYHbIM KJ1accam
[IpupoaHble HICTOYHUKH YIJIEBOAOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl,
HEPTh U MPOIYKTHI €€ IepepadoTKu
[TpuposHbIE HCTOYHUKH YTIEBOLOPOAOB:

15 IPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE Ta3bl,
He(Th U MPOIYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pazaeny
«YT1eBO0OpOABD)

17 [IpenenbHbIE OIHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BonoponHas cBa3b

18 MHoOroaToMHbI€ CIUPTHI: STUIICHTITUKOIb U
[JIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U
XMMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopManbAeTUT U alleTalbICTU/I.
AueroH

)1 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAs M YKCYCHast

22 [IpakTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBI»

CTCapI/IHOBaH n OJICMHOBAas1 KMCJIOThI, KaK

23 NPEICTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 Mpi1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JeiicTBHE
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
3¢hupoB

26 Kupsl: runponu3, mpuMeHeHue,
Ouosaoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCUpUKaIU.

27 Baxwneimue npeacTaBuTeNIn: TIII0K03a,
bpykTo3a, caxaposa

)3 Kpaxman u nemirono3a Kak mpupoHbIe
MOJTUMEPHI
KontponbHas padoTa mo pazaerny

29 «Kucnopopcoepxaiiyue opraHndecKue
COCIMHEHUS

30 AMWHBI: METHJIAMUH W aHWJIWH
AMUHOKHUCIOTH KaK aM(pOTepHbIS

31 OpTraHUYECKUE COCAMHEHUS, UX
O6uonornyeckoe 3HaueHue. [lentuab

0 benku xak npupoHbIe
BBICOKOMOJICKYJISIPHBIE COSTMHEHUS

13 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

34 OCHOBHBIE METOABI CHHTE3A




BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIus aToMoB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CHUCTEMa XMMHUYECKUX 31emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoaunuyecTBO 4acosB

KonTpoabubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U HX COCIUHECHHUH I10
rpyIIaM U nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3H. BO,Z[OpO,Z[Ha}I CBA3b

BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.
Crenennb okucieHusa. Beniectsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

HOHSITI/IG (0] lII/ICHepCHBIX CHUCTCMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Krnaccudukanus 1 HOMEHKIATypa
HEOPraHMUYECKUX coeqrHeHul. [ eHeTrnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3IMYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS] SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «BausHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onektponutnueckas auccounanus. [lonsarue
0 BoZiopoHOM Mokasarese (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakiuu. [lonarue o0 anmekTponuse
pacIiaBoB U pacCTBOPOB COJIEH

Kontponbnas padota mo pasaeny
«TeopeTnueckne OCHOBBI XUMHUU»

14

Mertaiuel, ux noyioxkenue B [lepuognueckoit
CHUCTEeME XMMUYEeCKuX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
MECTaJIJIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaabluid, MarHui,
QITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYEeCKHE CBOMCTBA IMHKA, Kejle3a U UX
COETUHEHUN

19

[IpaxTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
«Meramis»"

20

21

22

Hemeramnpl, nX NonoXeHHUE B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB JI. . Meneneesa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTponus HEMETaUIOB (Ha IpuMepe
KHCJIOpOJIa, cepbl, hocdopa u yrieposia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M UX
COEeTMHEHUI

23

XuMudeckue cBoMcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS U
UX COeIMHEHNH

IIpuMeHeHNEe Ba)KHEUIINX HEMETAUIOB U UX
COCIMHEHU I

26

O06001IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUH 110




TteMe «HemeTamiey. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[TpakTuyeckas padora Ne 3. «Permenne
27 HKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
"HemeTaist"»

)3 KontponbHas paboTa mo temaM «MeTayliby
u «Hemertamibn

29 HeOpFaHI/I‘leCKI/Ie H OPraHu4CCKHUEC KHCIIOThI.
HeOpFaHI/I‘leCKI/Ie H OPraHu4CCKHNC OCHOBAHHA

AmdoTepHbIe HEOPTaHUIECKUE U
30 OpraHuYeCcKHe COeIMHEHU. | 'eHeTnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX

BCIICCTB

Ponp xumMun B 00ecriedeHUU SKOJIOTHYECKOM,
31 SHEPTeTUYECKON U MHUIIEBON OE30MTaCHOCTH,
Pa3BUTUU MEAUITUHBI

IIpencraBnenus o0 oOIIMX HAYUHBIX
32 MIPUHIUIIAX IPOMBIIUIEHHOTO TOJYYEHUS
BaXHEHIITNX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB

34 XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Xumus, 10 kimacce/ I'abpuensa O.C., OOIIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oo6mectBo «M3narenscTBo «IIpocBemenue»
* Xumus, 11 kiacc/ I'abpuensu O.C., OO1IECTBO C OrPaHUYCHHONW OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oomectBo «M3narenscTBo «lIpocBemenuer»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumust Metoamueckoe nocodue — 6a30BbIii ypOBEHb» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensa, .I'.OctpoymoB, «O01mast XuMus B TeCTax, 3a/1a4ax, ynpakHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.Ymakoa «Xumus 11 knacc: KoHTposbHEIE 1
MIPOBEPOYHBIC PA0OTHI K yueOHUKY». — M.: [lpoda, 2021 .

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumust 11 kiacc: HactonpHas KHUTA IS
yuutens». Yacte 1 — M.: Ipoda, 2019 roa.

5. O.C.I'abpuensH, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 xnace: HacronbHas kKHHATa 17151
yuutens». Yacts 2 — M.: lIpoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymoBa «3agauu mo XUMHUU U CIIOCOOBI X
pewerus» - M.: «/Ipoda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miaansl o yueonuky O.C.I'abpuensna,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018rog.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumun 11 xitacey, - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensn, U.I'.octpoymoB «XUMHUYECKHUI SKCIIEPUMEHT B 1mkouie 11 kiace»; - M.:
Hpoda. — 2019 ron.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.chemnet.ru ['azeta « Xumus» u cailt 11t yuurens «5 uny Ha ypox XUMHI»
http://him.1september.ru Equnas komtexmus L{OP: [IpenmerHast Kommekmust « XUMUS)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE SKCTIEPUMEHTBI:
xumus. Komnekuus Poccuiickoro o0rieodpa3oBaresibHOTo mopTasa
http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onumnuana mKkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckast XuMusi: 3J€KTPOHHbIN yUeOHUK JUIsl CPEAHEN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3JIEKTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KoJUIeK: XUMHUS

http://www.chemistry.ru JlucraHuroHHas OTMMIIHAAA 10 XUMUH: TEJIEKOMMYHUKAIITMOHHBIN
00pa3oBaTeNbHBINA MTPOCKT









