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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMUMHM Ha YpPOBHE cpeaHero ooOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepasibHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoii deneparumny, TpeboBaHUN K pe3yjbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTEBPHON MPOTPAMMBI CpPEAHETro 001ero oOpa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yuérom Konmenmuu mpemnogaBanus
yueOHOro mpenMera «XuUMHUs» B 00pa3oBaTelbHBIX OpraHuzanusax Poccuiickoii
®denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToyokeHul «Crtpareruum pa3BUTHS BocnUTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXO0J0OB K pa3pabOTKe MpOrpaMMmbl MO XUMHUH, K ONPEIEICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyainbHble TosioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHUsl, PE3yJbTaTOB OOyuYeHHUS] U TPeOOBAaHUU K YPOBHIO MOJTOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
o01reo0pa3oBaTebHON  OpraHU3alMM, SIBISIETCS HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXKUT 3aBEpLIAIONIMM STaloM pealu3aluud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIFOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUs. IJTU IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NPHUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YellOBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3M0pOBbI0 U TOpPUPOAHOW cpene. Peanmusyerca Xumuueckoe 0Opa3oOBaHHE
oOy4Jaromuxcs Ha YpOBHE CPEHEr0 00IIero o0pa3zoBaHus CPeACTBaMHU y4eOHOTO
npeaMera «XUMHS», COJIEpkKAHUE U TOCTPOEHUE KOTOPOTO OIPEACIICHBl B
nporpaMme N0 XUMHU C YY4ETOM CIenu(PuKd HAyKd XUMUHU, €€ 3HAYeHUS B
MO3HAHWW TIPUPOJLI U B MATEPHAILHON KU3HU OOINECTBa, a TaKXKe C YIETOM
oOlMX 1eaed W MPUHLNIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaHero oo1miero oopasonanus B Poccutickoit denepanum.

XUMHSI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYyI0 pOJib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOU KYJIbTYpHI.
Ona BHOCHUT CBOMW BKJIaJl B (POPMHPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS] B XMMHHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEro MHpPAa, OCO3HAHUSA B3aUMOCBSI3U MEXKAY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JIACTSMU MPUMEHEHUS.



TecHO B3aMMOJEWUCTBYS C APYTHMMH €CTECTBEHHBIMU HayKaMH, XUMHs CTaJla
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
Tpyda YU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHas XMMHS Kak Hayka
CO3UJAaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HAa Ha pEIICHHE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS 4YEJIOBEYECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKOI 0€30IMaCHOCTH U OXPaHbl 310POBbSI.

B cooTtBercTBHM € OOmMMH LENSMA U TMPUHIMIIAMH CPEAHETO OOIIETro
oOpa3oBanus coaepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM Uil  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, NPOJOJKEHUS
o0pa3oBaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBnsitomiuMu ~ TipeAMeTa  «XUMHsD  SBISIOTCS 0a30Bble KypChl —
«Oprannyeckas xumuss» U «OOmas W HEOpPraHuyeckas XWUMHUSD, OCHOBHBIM
KOMITOHEHTOM COJEP’KaHMsI KOTOPBIX SBIIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKON XMMHUU (C BKIIOUCHHEM 3HAHUN W3 OOIIEeH XUMHH) U
OpraHn4YecKor XuMuH. @OPMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YYECHHUH
npeaMera 00eCHeuMBaEeT BO3MOXHOCTh PACCMOTPEHHS BCErO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB ¥ TEOPUN XUMHUH.

Crtpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» c(popMupoBaHa B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOTO TIOJIXO/Ia K W3YYCHHIO Y4yeOHOTO MaTepualia U 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONpeAeNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOW XHMHHM BEUIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOECHUS OPTaHUYECKHUX
COCIVMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHMYECKHX M  IJIEKTPOHHBIX
IOpeICTaBICHU O CTpoeHuH BemlecTB. CBeAeHHs 00 H3ydaeMblX B Kypce
BEIIECTBAaX JAIOTCS B PA3BUTHU — OT YTJIEBOJOPOAOB A0 CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHnyeckod XUMHM II0Jy4arOT pa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUsl MEpPBOHAYAIBHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOM pEeaK1u.

[Ton HOBBIM yrioM 3peHHs B mnpeaMmere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTcs M3yYEHHBIH Ha YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
TEOPETUYECKU Marepuanl M (PaKTOJIOrMUECKHE CBEACHHUS O BELIECTBAX M
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» O0y4aromuMCsl TPEAOCTABIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJOJIOTUYECKUX MO3HIIMA,



riy0’ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIUM 3TOro 3akoHa — OT
o0o01mIaroie 10 00BACHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BOXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAX W NMPUMEHEHHMH, a TAKXKE O XMMHUECKHUX PEAKLUSAX, UX CYLIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHusl jomnoyHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHU COJAEpP’KaHUS, WUMEIOIHUMH KyJIbTYpOJOTMYECKUH M TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3M XUMHUHU C
IPYTMMHM HayKaMH, PAacKpbIBAalOT €€ pojb B IO3HABAaTEIbHOM M IPAKTHYECKOU
JESATEIIbBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBa)KEHHS K IIPOLECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUH XUMUHU, TOMOTarOT
BBIITYCKHUKY OpPHUEHTHUPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHUMBbIX
npo0siemax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WMH(MOpPMALUIO U
IPUMEHATh €€ I INONOJHEHWs 3HAHWM, PEIICHUS WHTEIUIEKTYaIbHBIX MU
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coneprkanue yueOHOTo
npeaMera  «XUMHS»  JAHHOTO  YpPOBHS ~ HM3YyY€HHsS  OPHUEHTHPOBAHO  Ha
(dbopmHpoBaHrEe y OOYy4YarOIMXCd MHUPOBO33PEHUYECKONM OCHOBBI IS NOHUMAaHUS
bunocockux HAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHUYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTABOM M
CTPOEHMEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUH NyTEM >3KCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEYMM MEXAY HOBBIMU (aKTaMHM U TEOPETUUECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PEIIEHUH SKOJOTUYECKUX MPOOIIeM, a
Takke MpoOJeM cOepeKeHUs! FIHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JaHMsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B miaHe pemeHus 3agad4  BOCIHUTAHHS, Pa3BUTUS M COLMAIU3ALMU
OOy4YaromMXcsd MNPHUHATbIE NPOrPAMMOM IO XUMHUHU MOAXOAbl K ONpPEIEIECHUIO
COJIEp)KaHUSI M TOCTPOEHUs TNpeIMeTa MpeaycMaTpuBaloT (HOPMUPOBAHME
YHHUBEpPCAJbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMUX 0a30BOe 3HAUEHUE IS
pa3IMyYHBIX BHUJOB JACSITENLHOCTU: pelIeHHs MnpoOjeM, TMOUCKa, aHaiu3a |
00paboTku nHGOpMAIIU, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa PAKTUYECKOM
U HCCIIE0BATENIbCKON AESTENbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IMO3HAHHUH
XUMUHU.

B mnpakTuke mnpernonaBaHus XUMUU KaKk Ha YpOBHE OCHOBHOTO OOLIETO
oOpa3oBaHus, TaK U HAa YPOBHE CPEIHEr0 O0IIero 00pa3oBaHMsl, IPU OMPEICTICHUN
COJIepKaTeNIbHOM XapaKTepUCTUKH LIeJIed M3y4eHHs MpeaMeTa HanpaBICHHEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAAULMOHHO MNpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKOMN
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOW MOAXOJA K ONPENCIICHHUIO LEJIeH W3y4YCHHs
peaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHON TOYKE 3pEHMS TJIABHBIMHU LEISIMH H3y4YEHHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBrsrOTCS:

e (opmupoBaHME CHCTEMBl XUMHUYECKHX 3HAHUH KaKk  BaKHEHIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATHUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHIIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHUpOBaHME U Pa3BUTHUE MPEACTABICHUM O HAYYHBIX METOJIaX MO3HAHMS
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOAUMBIX Il HpUOOpPETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB UM XHUMHYECKUX SBJICHHMH,
MMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U MOBCEIHEBHOW KU3HH;

e DPa3BUTUE YMEHUH U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OKCIIEpUMEHTa, COOJIOJEHUEM  IpaBUII
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiay ¢ aTum, cozepkaTelibHasi XapaKTepUCTUKa LeJIel U 3aJlay U3y4CHHs
IpeaMeTa B IPOrpaMMe M0 XMMHUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeAHero obmiero oopazoBanus. CeroaHs B
OpernojaBaHUM  XUMUM B OojblIed  CTENEHH OTHAETCS  IpPEearnoyYTeHHE
IPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4YEHHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHMKA 00I1I€00pa30BaTeIbHON OpraHU3alllK, BIIAJCIOIIET0 HE
HA0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMHU H
YMEHUSMH aKTUBHOI'O NOJIyYECHHsI 3HAHWM M NPUMEHEHHSI UX B PEAJbHON KU3HU
JUISL peLIEHUS TPAaKTUYECKUX 3a]1a4.

B cBf3M C 3TUM TOpU U3YYEHUM NpeaMeTra «XUMHsD» JTOMUHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 33Ja4l, KaK:

ajanTtanus 00y4arolMXcs K yCIOBUSIM JUHAMHYHO Pa3BHUBAIOILEIOCS MHpA,
dbopMupoBaHHE  MHTEJUIEKTYaJdbHO  Pa3BUTOM  JMYHOCTH, TOTOBOH K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3AHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHne y OOyYarOImIMXCS KIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISI PA3IMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHUs MpoOJeM, MOUCKa, aHanu3a U o0paboTKH HMH(OpMaIuy,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS] ONbITa JAESTENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWM XUMHUH, a TaKXKE JUIl OLEHKH C TO3HLMMA
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOJHYIO CPELY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, WHTEUIEKTYAJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BAThH
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTMH JAJIs NTOMCKA U aHajau3a yueOHOU U
HAYYHO-TTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOIO COJIEPIKaHNUS;

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

BOCIMTAHHE Yy OOydarommxcsi YOEXKIEHHOCTH B T'yMaHUCTHUECKOH
HANpPaBIEHHOCTH XUMHUH, €€ BaXXHOW POJIM B PEIICHUWH TIIOOATBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BAHNS, TTOTIOTHEHNS SHEPTETUIECKIX PECYPCOB U
COXpPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOro
OTHOILIEHUSI K NPUPOJE U CBOEMY 3I0pPOBBIO, a TaKkKe MPUOOPETEHUsl OIbITa
UCTIONIb30BAaHUS TIOJyYEHHBIX 3HAHWM S TPHUHATHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSIMH.

B yuyeOHOM maHe cpenHero oOmero oOpa3oBaHUs MPEAMET «XHUMH»
0a30BOr0 YpOBHs BXOAMUT B COCTaB IMpeaMeTHOW o0nacTu «EcTecTBEeHHO-HAYYHbIE
IpEeIMETHD.

OO111ee Yncao 4acoB, OTBEAEHHBIX VISl U3YUEHUS] XUMUU, HA 0a30BOM YpOBHE
cpeaHero oomiero oopaszoBanusi, coctapiser 68 yacos: B 10 kmacce — 34 yaca (1
gac B Henenro), B 11 kmacce — 34 yaca (1 gac B Heeno).



COJEPXXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKAS XUMUA

TeopeTuyeckne 0CHOBBI OPraHNYE€CKOH XUMHUH

[IpeameT opraHnyecKod XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIYYEHUM HOBBIX BEIIECTB M MAaTepuaioB. TeopHs CTPOEHUS OpraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE TI0J10KkeHUSA. CTPYKTYypHBIE (OPMYJIBI
OpraHMYyecKux BemecTB. ['oMonorus, wu3omepus. XHUMHUYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSX — OAUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KinaccUPUKalUU OpraHUYEeCcKUX BemiecTB. HomeHkatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTHdecKas) W TpPUBHAJIbHBIE Ha3BaHMS
BaXHEHMILNX MMPEACTaBUTENIEH KIIaCCOB OPraHUYECKUX BELIECTB.

OKCrepUMEHTAJIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpallCHU:
O3HAKOMJIEHHME C 00pa3lamMu OpraHMyecKUX BEIIECTB M MaTepUallaMM Ha UX
OCHOBE, MOJEIMPOBAHWE MOJEKYJ] OPraHMYECKUX BEIIECTB, HAOJIOJCHHUE H
OIKCAaHUE JEMOHCTPALIMOHHBIX OIMBITOB MO MPEBPAIICHNIO OPTaHUYECKUX BEIIECTB
IpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHUE).

Yriaesoaopoant

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

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUIEH U TPOIUJIEH —
NpOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3MYECKHE W XMMHYECKHE CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHHUS W
NOJIUMEPU3ALINHN ), TIOTYUYCHHE U TPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psii. ALIETUIICH
— MPOCTEHIINNA TpEeACTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKUE U
XUMHYECKHE CBOWMCTBA (pEakluy TUAPUPOBAHUSA, TAIOTCHUPOBAHUS, THIPATAIINH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKHME U XUMUYECKUE CBOMCTBA
(peakiuu raJoreHUpOBaHUs U HUTPOBAHUS), NOJyYEHHE U MpPUMEHeHue. Tonyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuMmMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUA), NoyueHue u npumenenue. TOKCHUHOCTD



apeHoB. ['eHeTnueckas CBsSI3b MEXIYy YIVIEBOJOPOJAMHU, MPUHAICKAIIUMHA K
pa3IMYHBIM KJIaccaM.

[IpuponHble WCTOYHHMKHM YIVIEBOAOPOAOB. IIpuponmHblli ra3 W mNOIyTHBIE
HedTsaubie Ta3el. HedTe u e€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TePMHYECKHMH, KaTaluTHU4YeCKuil), nupoiu3. IIpomykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHepUMEHTAIbHbIE METOAbl M3Y4YEHHMs] BELIECTB M HUX IpPEBpalllCHUN:
O3HAaKOMJIEHHE C o00pa3lamMM IUIacTMacc, KaydyKOB U PE3UHBI, KOJUIEKLIUU
«Hedptp» u  «Yromp», MoJeaMpoBaHUME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOTeHOMPON3BOAHBIX, MTPOBEICHUE MPAKTUYECKONW PabOThI: MOTYYSHHE STUIICHA

Y U3YUYEHHE €TO CBOMCTB.

Pacuérneble 3anaun.

Bbluncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM IPOAYKTA PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

Kuciiopoacoaep:kamue opraHu4ecKue coeAMHeHHs

IIpenenbHblE OAHOATOMHBIE CHOUPTHL. METaHONI M 3TaHOJN: CTPOCHHME,
¢usznyeckue W XUMHUYECKHE CBOICTBa (peakuMu C aKTUBHBIMH MeETaJljlaMH,
raJIOr€HOBOJIOPOAAMH, TOPEHHE), NpUMEHEHHE. BoJOpOIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METaHOJa U ATAHOJIA HA OPTaHU3M YEJI0BEKA.

MHoroatoMHsle  COUPTBL. OTWICHIJIMKOJb W  TJIULUEPUH: CTPOCHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO MIETOYHBIMU
MeTaJlJlJaMHl, KaueCTBEHHAsl peaklMs Ha MHOroaToMHble cnupthl). JlelicTBue Ha
OpraHusM 4enoseka. [I[puMeHenne rmmiepruHa U STUIEHTIIAKOIIA.

deHon: CTpOCHHE MOJEKYJbl, (GU3UYECKHME U XUMHUUYECKHE CBOICTBA.
TokcuuHocTh perona. [Ipumenenne GpeHona.

Anpperuznpl U kemouwvl. DOpMANBIETHI, ALETAIBIACTHI CTPOEHUE,
bu3nuecKkue U XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS U BOCCTAHOBJICHMS,
KaueCTBEHHbIE PEAKIMH), TOJYyYEHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBA (CBOWCTBA,
o0mue Juist Kjacca KUCJIOT, peakiusl dTepupUKaIim), MOJTydeHUE U MPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBHE.

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



YrneBonmpl:  cocTaB, Kiaccu(UKaAIg ~ yIrIAEeBOAOB  (MOHO-, JH- U
noJyiucaxapubl). I'moko3a — npoctelimmii MOHOCaxapua: 0COOEHHOCTH CTPOCHHS
MOJICKYJIbI, (U3WYECKUE W XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B IMPUPOJIE, MPUMEHEHUE,
ononorunyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u mennrono3a kak mpupojHbsie noaumepbl. CTpoeHne Kpaxmana U
Heunono3bl.  du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmaia (THApPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX IMPEBPAIlCHUIA:
npoBeJicHHe, HAOMIOJCHHE W OMUCAHHWE JACMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBCHHBIC PEAKIIUA OJHOATOMHBIX CIUPTOB (OKHCIICHHE STaHOJIA
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICHCTBHE TIIMIIEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumoneiicTBue Kpaxmajia ¢ HOJIOM),
MIPOBEJICHHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI.

Pacuérnsle 3anaun.

Brluucnenuss mo ypaBHEHMIO XHWMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEAKIIMHM MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU TPOAYKTOB PEAKITHH ).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTepHbIE OpraHUYecKhe coeauHeHus. Puzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpUMEpe TIuIuHA). bruonorundeckoe
3HauYe€HUE aMUHOKUCIOT. [lenTunap.

benkn kak TpUPOIHBIE BBICOKOMOJICKYJISIpHBIC coenuHeHus. l[lepBudnas,
BTOpPHYHAS M TPETHYHAS CTPYKTypa OCIKOB. XHWMHUYECKHE CBOWCTBA OCITKOB:
THIPOJIN3, IEHATYpAIHsl, KAYECTBEHHBIC PEaKIIUK Ha OEJIKH.

OKCHepUMEHTAIbHBIE METOABl HM3YyUYCHHS BEIIECTB M WX TNPEBPAIICHUN:
HaOJTFOICHHUE W OMKMCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCIKOB IIPH
HarpeBaHWM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJ1eKyJIsIpHBIE COeTUHEHMS

OCHOBHBIEC TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIIH, CPEIHSS MOJEKYIIsIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHHA —
MOJIMMEPHU3AIHS U TIOJTUKOHICHCAITHS.

DKCIEpUMEHTAIbHBIE METOABl HM3YyYCHHS BEIIECTB M MX TNPEBPAIICHUN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCTMAace,
Kay4yKOB.

MexXIpeIMETHBIE CBS3H.



Peanmm3zanys MeXIpeaMETHBIX CBA3€U IPU U3YYEHUH OPTaHUYECKOM XMMHH B
10 knacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK M TOHSITHH, SIBISIIOLIUXCS CUCTEMHBIMH JJI OTAEJIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KJacCU(HKauus, NepuoIUYHOCTb, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHHE.

dusnka: MaTepus, DSHEPrUs, macca, aToM, DJIEKTPOH, MOJEKYJa,
HPHEPreTUYECKUl YpOBEHb, BEIECTBO, TEN0, OOBEM, arperaTHOe COCTOSIHHE
BElIECTBa, (PU3NUECKHUE BETUUHUHBI U €UHUIIBI UX U3MEPEHMUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
(doToCcHHTE3, OMOJOTMYECKH AaKTHBHbIE BellecTBa (OENKH, YTIEBOABI, >KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpalbl, TOPHBIE TOPO/IbI, MOJIE3HbIE UCKOMaeMble, TOIUIMBO,
pECYpCHI.

TexHOonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOTO MUTaHUS,
MOIOLIUE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MTPENapaThl, MaTepuabl 13
VICKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHUU

XumMuyeckuil 3neMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHHU, MOJAYPOBHH. ATOMHBIE opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpe/iesieHUs] JIEKTPOHOB MO OpOUTaIsiM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(PHUTYpAIIHs aTOMOB.

[Ieprnonnueckuit 3akoH U Ilepuoanueckas cucTreMa XUMUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepuoamveckoid cucTeMbl
xuMmudeckux aiueMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX U CIIOXHBIX BEIIECTB MO TPYIIaM H TIEPHOJaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBsI3b. BHAbl XUMHYECKOW CBA3U
(koBaJIeHTHasi HEMOJsIpHAas W MOJSIpHAsl, MOHHAs, MeTalinyeckas). MeXxaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XHMHUYECKOW CBsI3M (OOMEHHBI U  JIOHOPHO-
akuentopHslil). BomopogHas cBs3b. BameHTHOCTb. DIJIEKTPOOTPULIATEIBHOCT.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJIIpPHOTO YW HEMOJIEKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEHIECTBA. TUMbI KPUCTALUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKHY.

[lonaTHe O aucCHepCHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10Ji1 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU . Howmenxknatypa
HEOPraHWUYECKNX BelIEeCTB. ['eHeTHMueckass CBA3b HEOPTAaHWYECKHUX BELIECTB,
MPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaM.

Xumuueckas — peakuusa. Kiaccudukanus  XMMHYECKMX — peakuuid B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUA W MPEBPAILLICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIHSX.

CKOpOoCTh peakuuu, e€ 3aBUCUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTnMbIe
peakuuu. XUMHUYECKOe paBHOBecue. DaKTOpbI, BIHSIOIMIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiutuueckas auccounanusi. CuibHbIe U ciaadbie 25iekTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHACHAs, HEUTpAJIbHAs, IEIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB M WX MpPEBpaIlCHUMN:
neMoHcTpanus Tabmui «Ilepuogudeckas cucrema XuMHUeckux diaementos /1. U.
MeHnneneeBay, U3ydeHUE MOJENEH KPUCTAUIMUECKUX DPEMIETOK, HAOJIOACHUE U
OMHUCaHUE JTEMOHCTPAIMOHHBIX U JJTA0OPATOPHBIX OMBITOB (Pa3JI0KEHUE MEPOKCHUAA
BOJIOPOJA B MPUCYTCTBUM KaTAJIM3aTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiausiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKOUN peakium».

PacuétHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pe€akiuid, B TOM YHCIIE
TEPMOXUMUYECKHAE PACUETBI, PACUETHI C HCMOJIB30BAHMEM IOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xXumust

Hemeramnel. Ilomoxxenue HemetaiuioB B llepuoamueckor cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nyecKkue CBOMCTBA HEMETAJUIOB. AJUIOTPONHST HEMETAUIOB (HAa MpUMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETA/IOB (TaJIOT€HOB, CEPhI, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COeOUHEHUW  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpyMeHeHne Ba)XHEUIIMX HEMETAIIOB U KX COECUHEHUM.



Mertamnel. [lonoxenne meramuos B Ilepuoguyeckoil cucTeMe XHMHUYECKHUX
anemenToB JI. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mume (usnyeckue cBorcTBa MeTauioB. CIiaBel METAJUIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAIIOB.

XUMUYECKHE CBOWCTBA BAXKHEHIUX METAJJIOB (HATPUM, KaJluid, KaJblIHUM,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUMH.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEIIECTB M WX MpPEBpallCHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 00pa3lloB HEMETAJIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HAOJMIOJEHUWE U OIKCAHHUE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THMAPOKCUIA AIIOMUHUS C pacTBOpamMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAILIIOB).

Pacuérnbie 3anaum.

PacuéTtpl mMacchl BemiecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUU, €CIIU OJHO
13 BEUIECTB UMEET NPUMECH.

XuMus U KU3Hb

Ponp xuMunu B 0OeCrieYeHUH SKOJIOTHYECKOW, SHEPreTUYECKOM M TMHUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MEAMLMHBL. [loHSATHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUH.

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

YemoBek B MHUpE BELIECTB M MaTEpPUAIOB: BaXXHEHIIME CTPOUTEIbHBIE
MaTepuaibl, KOHCTPYKUHMOHHBIE MaTepuasbl, KpPacKh, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKHE U MUHEpaIbHbIE
yI0O0peHus.

XuMHSIT ¥ 3I0pOBbE YeJIOBEKa: IpaBuja HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja OE€30MaCHOTO MCIOJIb30BAHUS MPENapaToB OBITOBON XUMHH
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH TNpU  U3YYEHUH OOmEeH w
HeopraHudyeckoil xumuu B 11 kiacce ocylIecTBIsSIETCsl Yepe3 UCIOJIb30BaHUE Kak
OOIIUX ECTECTBEHHO-HAYYHBIX TOHSITUN, TaK U TOHSITUH, SBISIOIIUXCS
CUCTEMHBIMH JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

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



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

buonorusi: kijeTka, opraHu3M, OKocHcTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIE TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIC, TOTLIIMBO,
pPECYpCHI.

TexHonmorusi: XuMHYECKasi MPOMBIIUIEHHOCTb, METAJUTYpPIrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUATIOB, CEJIBCKOXO3SIMCTBEHHOE IPOM3BOACTBO, MHILECBAS
MPOMBINLJICHHOCTh,  (hapMalleBTUYECKasi  NPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOCHUS
OOy4YalOIIMMHUCS MPOTpaMM  CpeaHEero oO0miero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHbIM U TpeaMeTHbiM). HaydyHo-meTogudyeckoil OCHOBOM st
pa3pabOTKU TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHSI MPOTPaMM CPEIHEro OOIero
00pa30BaHUsI SBJIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOEHUSA MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIONINE COCTABISIONINE:

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

HaJIM4KMe MOTUBAILIUU K 00yUYEHUIO;

1eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUHN JIMUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAIULIUNA 0a30BOM HAYKU XHUMHH;

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

HAJIMYKUE MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIBHOM JEATENBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHU
U HJieaJaMUd POCCUHCKOrO TPaXXKIaHCKOrO OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOPMAaMM W TpaBWIaMH  TOBEACHUS,  CIOCOOCTBYIOIIMMH  IPOLIECCaM
CaMOIMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTH
O0yJaroIIMXCsl.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHUSD» OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA IO3HABATEIBHONM M MPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIIEe B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HaHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00A3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEIATEIIBHOCTU IpU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4YeOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) IATPHOTHYECKOT0 BOCTIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEIUIO
OTEYECTBEHHOW XUMUH;

YBaXEHUSI K TMPOIECCY TBOpUECTBAa B OOJACTH TEOPHUH W MPAKTHYECKOTO
IIPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKECHHS HAyKU €CTh PE3yJbTaT
JUINTEJIbHBIX ~ HAaOJMIOJEHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpeECAa W II03HABATEJIBHBIX MOTMBOB B IOJYYEHUU M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CHOCOOHOCTH OLIEHHMBATh CUTYal[MH, CBA3aHHbBIEC C XUMUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

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

4) popMupoBaHNs KyJbTYPbI 310POBbSI:

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

cobmoienrs TpaBui Oe3omacHOro oOpallleHusi C BellecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

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

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIIEI0BATEIbCKON
NEeATEeTbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W JAPYTUX  BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PpEIIEHUM MPAKTHYECKUX 3a]ad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY U3YUEHUIO0 MPOPECCUil pa3IMdHOTO POJia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN MO0 XUMUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYIa U pe3yiabTaraM TPYAOBOM JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHONW TPaeKTOPUH
oOpazoBanus, Oyayuied mnpodeccun M peaiu3alii COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUM, UHTEPECOB U
noTpeOHOCTEH 00111ecTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIeCOO0pPa3HOr0 OTHOUIEHUS K MPUPOJIe, KAK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MJIE;

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

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTHKEHUW XUMHH  JUIS
peLIeHusT BOIIPOCOB PAlMOHAIBHOTO IIPUPOIOTIOJIb30BAHMS,

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

HaJIMYUS PAa3BUTOTO HKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITa NEATEIBHOCTH 3KOJIOTUUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B TO3HABATEIbHOW, KOMMYHMKATUBHOW M COLMAIBLHON
MpPaKTUKE, CIOCOOHOCTM M YMEHHS AaKTHUBHO MPOTHUBOCTOSITH HACOJIOTHH
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUA €& poiu B
(GbopMHpPOBAaHNUY PAlMOHATHPHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IEJIOCTHOTO
MIPECTaBICHUST 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEM M PEIICHUU MPOoOJIEM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeXXJAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTA M BAXHOW pOJA B
CO37aHNM HOBOHM 0a3bl MaTepUaIBLHOW KYJIbTYPHI, PEIICHUH TI00aTbHBIX TPoOieM
YCTOMYHUBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, DHEPreTUUECKON, MUILEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUILIUHBI, OOCCIIEUEHUU YCIIOBHM
YCHENIHOTO TPyJa W OKOJOTHYECKH KOMMOPTHOW >KM3HM KaXJOro dYjeHa
00I11eCTBa;

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



MOJIy9aeMbIe 3HAHUS JIJISl aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPYIXKAIOIIETO MUPA H
MIPOUCXOSAIINX B HEM M3MEHEHUM, YMEHUS JIeJaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMCIONIMXCS JaHHBIX C IEIbI0 TIOMyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AESTEIbHOCTH;

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

MHTEpeca K 0COOEHHOCTSIM TpyJia B pa3iuyHbIX cdepax mpodeccuoHaTbHON
NESATeTLHOCTH.

METANIPEAMETHBIE PE3YJIBTATHI

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

3HaUUMble  JUIE  (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOyYaroUIUXCs
MEXIUCIUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYyUHbIE TOHSITHS, OTPaKarolIue
I[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpAa W CHenudUKy METOAOB IO3HAHMS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoIece, CUCTeMa, HayIHbIA (PakT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNEe, HAOIIOCHUE, H3MEPEHHUE, SKCIIEPUMEHT U IPyTHE);

yHUBEpCalbHbIC Y4eOHbIC NelcTBUs (TO3HABaTEIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreunBaroIye (dbopmupoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH M COLMATbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHHUBEpPCAIbHBIC ydeOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHOM ITPAKTHUKE.

MertanpeaMeTHble pe3ysbTaThl OTPAXalOT OBJIAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMH.

OsJaagenue YHHBEPCATbHBIMUI yueOHbIMH NMO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 0a30Bble JJOrHYecKHe JeHCTBHS:

CaMOCTOSITeIbHO  (OPMYJIMPOBATH M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHU HX
JOCTUKEHHUSL, COOTHOCUTD PE3YIIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LIENSMU;

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



HCITOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS JJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB H
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEPUH IS KIACCU(DHUKAIMK BEIIECTB W
XUMHUYECKUX PEaKIIHii;

yCTaHaBJIMBATh IMPUYMHHO-CICICTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHIYKTUBHBIE, JEIYKTUBHBIE, IO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B paccMaTpUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30OBLIBATH MOJICJIbHBIC MPE/ICTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHU4YecKkas (opMmysa, YpaBHEHHE XHUMHUYECKOU
peakiMy — TMPU PEUICHUU YYEOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIEC MPEICTABICHUS JJISI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKUE 1eCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKLHnii;

dbopMyIMpOBaThH 1IETU U 33J1a4U UCCIIEIOBAHUS, UCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsi (DOPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMHU CaMOCTOATENIBHOTO IUIAHUPOBAHUST W MPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOMATH 32 XOJIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbrar, (HOpMYIUPOBATH
0000111€HHS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTHU PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIETIAaHHOM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW UCCIENOBATENLCKOW W MPOEKTHOM
JEATEIIbHOCTH, TPOSBIISITh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHUS MPaKTHYECKUX 3ajlad, MPUMEHEHHUIO Pa3IUYHBIX
METO/IOB [TO3HAHMUS.

3) pa6ora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHWKAX HHPOpManuu (HAYyIHO-
MONyJISIpHAast JIUTepaTypa XUMUUYECKOTO COJIepKaHWs, CIpPaBOYHBIE IMOCOOUS,
pecypebl HTEpHETa), aHamu3upoBaTh MH(OPMAIUIO Pa3IMYHBIX BUJIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTE;



(GbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3TUYHBIE METOMBI MPHU MOUCKE U
orbope wuHbOpMaLMK, HEOOXOAMMOW JUIS BBIOJHEHUS YYE€OHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT MCHOJIb30BAaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4yHBIH $3bIK B KauyecTBE CpeAcTBa IMpH padore C
XMMHUYECKON MH(OpMalMen: MNpUMEHITh MeXIpeaIMeTHble ((pu3nyeckue Hu
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (POpPMYJIbI, a0OpeBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHUMBOJMYECKHE CpEICTBA
HaIJISTHOCTH.

OgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHUKATHBHBIMH JAeHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUaliora W/Win
JUCKYCCUHM,  BBICKa3blBaTh  HJ€U, (POPMYJIHPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHMS MPEJI0KEHHOM 3a]auH;

BBICTYNIATh C MPE3EHTAIMEl Pe3ylbTaTOB IO3HABATEILHOM JIE€ATEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIOJHEHUU
XUMHUYECKOTO 3KCIEpUMEHTA, MPAKTHYECKON paboThl MO MCCIIEAOBAHUIO CBOICTB
M3y4aeMbIX BEILECTB, pealn3aluu yueOHOTro MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEAEHHBIX MCCIENOBAHMM MyTEM COTJIACOBAHMS MO3WULIUNA B
X0J1e 00CYXX/ICHUSI 1 0OMEHa MHCHUSIMH.

OBJlaieHHe YHHBEPCAJbHBIMHU PEryJisSTUBHbIMH JeHCTBUSIMU:

CaMOCTOATEJIBHO IUIAHUPOBATh M OCYLIECTBIATH CBOKO ITO3HABATEJIbHYIO
NesATEIbHOCTb, Ompenensis €€ Uead M 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh NpeIaraéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJJHEHUH YYE€OHBIX U MCCIEIOBATEIbCKUX 3aJay, BBIOMpaTh HamOojee
3¢ (EeKTUBHBI CHOCOO MX pelIeHUusT ¢ y4E€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMUUYECKUX PEAKLIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHUS»
OTPAKAIOT:

chOpPMHPOBAHHOCTh  TPEACTABICHHA O XHWMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHUHM B T[O3HAHUU SIBJIICHHM



Opupoabl, B (GOPMUPOBAHWM MBINUICHUS U KYJbTYpbl JUYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS IPAKTHICCKUX 337129
U DKOJOTUYECKHM OOOCHOBAHHOTO OTHONIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAHUM, KOTOpass  BKIIIOYAET:
OCHOBOTOJIAraloIfe TMOHATUS (XMMHUYECKUH SJIEMEHT, aToM, »JJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTbh, 3JIECKTPOOTPUIIATEIIbHOCTh, XUMUYECKasl
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpauléHHAas), MOJb, MOJISIpHAS
Macca, MOJIPHBIM 00BEM, YIIAEpOIHBIM cKeneT, (YHKIMOHAIbHAS TpYIINa,
panuKan, U30MepHsi, U30MEPBL, TOMOJIOTHUYECKUN Psil, TOMOJIOTH, YIJIEBOAOPOMbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIHE COEAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpUSI CTPOCHHUS
oprannueckux Bemects A. M. BytiepoBa, 3akOH COXpaHEHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalMe B OCHOBE MOHUMAHUS MNPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHUX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUH U
0€30MacCHOM HCIOJb30BaHUU BAXKHEUIIMX OPraHUYECKUX BEUIECTB B OBITY H
MPAKTUYECKOM AEATEIbHOCTU YEIOBEKA,

chOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBIC MPU3HAKU TOHATHMH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMHMCAHUU COCTaBa, CTPOSHUSI U MPEBPAIEHUN OPTraHUUYECKUX COCTUHEHUN;

chOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
COCTABJICHUSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHX BEHIECTB U ypPaBHEHUN XMMHUYECKHX PEaKIIHi,
M3TOTaBJIMBATh MOJICTU MOJIEKYJ OPTaHUYECKUX BEUIECTB ISl WJUIFOCTpAIlUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIC)KHOCTh W3YYEHHBIX
OpPraHWYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K ONpEeAcIEHHOMY
KJIacCy/Tpynne CcoeauHeHud (yriaeBOAOpO/Abl, KHUCIOPOI M a30TCojJepiKallue
COCJIMHEHUS, BBICOKOMOJICKYJIIPHBIC COEAWHEHMsI), JaBaTh UM Ha3BaHHUS TIO
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TpUBHATbHBIE
Ha3BaHMS OT/ACJIBbHBIX OPraHUYECKHX BEUIECTB (PTHIEH, NPOIMIICH, AalleTUJIEH,
ATWICHTJINKOJb, TJIHIEPUH, (eHos, (HOopMalIbIeTH I, areTalbIerua, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsI KHCIIOTA, TIII0KO034,
bpyKTO3a, Kpaxmal, eJITi0JI03a, TJIUIWH);

chOpPMHPOBAHHOCTh YMEHHSI OIPEACNATh BHJBI XWMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHBIE);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh TMOJOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa st 00bICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH pPa3IHMUHbIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWICH, MPOMUJIEH, AllCTUJIEH,
Oyraguen-1,3, merunOyramueH-1,3, OEH30J7, METaHON, ITAHOJ, STUJICHTIIUKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbHUHasi MU YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA), MILTIOCTPUPOBATh T€HETHUECKYIO
CBS3b MEXIYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOLIMX XHUMHUYECKUX PEAKLIUN C
MCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs  (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HUX TMepepaboOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIUMCICHUS 1O XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaACTh CHCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YYEHUU BEIIECTB U
XUMHUUYECKUX SIBICHUMN (HaOIt0AeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE),
WCIIOJIb30BaTh CHUCTEMHbIE XWMHUYECKUE 3HAHUS JJId NPUHATUS PELICHUNA B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBA3AHHBIX C BEHIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCy/IOl U J1Ta0OpaTOpPHBIM O00OpPYAOBAaHHMEM, a TaKXe IpaBWiia OOpaIICHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUSMHU IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUH IUJITAHUPOBATh U BBIMOJHITH XUMHUYECKUH
AKCTIIEPUMEHT (TIPEBpaIEHUs OPTaHUYECKUX BEIIECTB MTPU HArpeBaHUM, TTOJTYyUEHUE
ATUJIEHA U W3Yy4YEHUE €ro CBOMCTB, Kauye€CTBEHHBIE PEAKIMU OPTraHUYECKUX
BEIIIECTB, JCHATypalusi OEKOB IMPH HArpeBaHWU, IIBETHBIC PEaKIMH OCIKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKHA OE30MacHOCTH TPU OOpaIIleHUH C
BEIIECTBAMU M JIaOOPATOPHBIM O0OpPYJOBAaHUEM, TMPEICTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepUMEHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU aAHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOJYy4YaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeICTBA MacCOBOMU
uHpopmarnu, TaTepHeT u Apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHHM  COOMIONATh  TpaBWiIa  DKOJOTHYECKU
I[eJIECO00Pa3HOTO TOBEJEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPYXKAIOIIeH NPUPOAHON Cpeabl, OCO3HABATH
OMMAaCHOCTh BO3JICHCTBHSI Ha JKUBBIE OPTaHU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BeIeCcTB, MOHMMAasi cMbica Tokazatens [1JIK, mosicHITh Ha mpuMepax CroCOObI
YMEHBIIICHUS W TPEJOTBPAIICHUS WX BPEIHOTO BO3ICUCTBHS HAa OpPraHu3M
YeJI0BEKa;

JUIST 00YYaroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbsI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJICHUI;

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

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ynabTaThl OCBOCHHMS Kypca «OOImas u HeopraHudeckas
XAMUSD) OTPaXkKakoT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTHUHbI MHpA, POJM XUMHUU B TIO3HAHWUH SBIICHUU
npuposbl, B  (OPMUPOBAHWK MBIIUICHUS W KYJBTYPhl  JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIS pEIeHUs] TIPAKTUYECKUX 3a1a4
U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKHH 3JEMEHT, aTOM, H30ToIm, S-, p-, d-
AJIEKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O0OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METANTMYECKasi, BOJIOPOIHAS ), KPUCTAIUIMUECKas PelIéTKa,
TUIBI  XUMHUYECKUX  PEAKIMid, PaCTBOP, DJIEKTPOJHUTHI, HEIIEKTPOJIHUTHI,
AJIEKTPOJUTUYECKAs] JIMCCOLUMALNS, OKHCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE pPABHOBECHE), TEOPUM U 3aKOHBI (TEOpHs
DJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckuit 3axkon Jl. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPTUU
MpY XUMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIWE B OCHOBE NOHUMAaHUSA MPUYUHHOCTU U
CUCTEMHOCTH XHMHMUYECKUX SBJICHUM, (DAKTOIOTHYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYeHUN U O€30MMaCHOM MCTOJb30BAHUH BAKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHM BBISIBIATH XapaKTEpHbIE MPHU3HAKU IOHSATHH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHATUS MPHU
ONHMCAHUH HEOPTAHUUYECKUX BEIIECTB U UX MPEBPALLECHU;

Cc()OPMUPOBAHHOCTh YMEHUU MCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUsI (OpMyJ BEUIECTB M  YPAaBHEHMM XUMHYECKHX pEaKIuil,
cucremarndeckyro HomeHknarypy (IlUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPTraHWYECKHUX BEUIECTB (yrapHbld TIa3, YIJIEKHUCIbIA ra3, aMMHAaK, raméHas
U3BECTb, HETALIEHAsI U3BECTh, IUTHEBAS COJIA, IUPUT U JPYTHE);

c(pOpMUPOBAHHOCTh YMEHUHN ONPEIENIATh BAJICHTHOCTb U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUSX DPA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBS3M (KOBaJE€HTHAasl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BeEllecTBa (aTOMHas, MOJIEKYJspHas,
MOHHAsA, METAJUIMUECKasi), XapaKTep Cpebl B BOAHBIX PACTBOpPaX HEOPTaHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHABJINBATh PUHAIIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONPEIEIEHHOMY KJaccy/Trpyrie
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbl, OCHOBaHMUS,
KHCJIOThI, aM()OTEpHbIE TUAPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBAaTh CMBICI MEPUOIUUYECKOTO 3aKoHa /[
W. MenpaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIONLYI0, O0BSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

C(OPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh JJEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKHUX 3JeMeHTOB 1—4 mnepuonos Ilepmonnyeckoid CUCTEMBI
xuMHdeckux daemeHtoB JI. M. MenngeneeBa, HCHOIb3ysS HOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanm, «9HEPreTUYECKUE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMUYECKHX 3JIEMEHTOB U UX COCAMHEHHM
10 nepuoaam u rpymnmnam [lepuoguueckon cucTeMbl XUMUYECKUX di1eMeHTOB /1. U.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapakTepus3oBaTh (ONMHMCHIBATH)  OOIIHE
XUMUYECKME CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHMUECKOW CBSI3M MEXKAY HEOPraHWYeCKUMH
BEILECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMHUUYECKHE PEAKIUH I10
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHUIO CTENEHEHW OKHCIIEHUSI 3JIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTUIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHUU COCTaBJSATh YPAaBHEHUS PEAKIMH pa3IUUHbIX
THUIIOB, TIOJTHBIE U COKPAUIEHHBIC YPABHEHUS PEaKIMi HOHHOTO 0OMEHa, yUNThIBast
YCIJIOBHSL, IIPX KOTOPBIX 3TH PEAKLIUHU UAYT A0 KOHILIA;



C(OPMUPOBAHHOCTh YMEHHUI MPOBOAUTH pEAKUUU, TOATBEPXKIAIOIINE
KAUECTBEHHBI COCTAaB PA3JIMYHBIX HEOPIaHMYECKUX BEIIECTB, pAaCIO3HABAThH
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

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

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKIMK OT Pa3Iu4HbIX (AKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlIHero Bozaeiicteus (nmpuHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE TMPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUSI CEpHOM KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTb MPEACTABICHUI 00 OOUIMX HAyYHBIX NPHUHLUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCIEHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IPU XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA WM 00bEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM O00BEMY OJHOTO U3 yYACTBYIOIIUX B PEAKIMH
BEIIECTB, TEIJIOBOro 3¢ (}eKTa peakluuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUSI SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MIpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCYJIOM W Ja0OpaTOPHBIM OOOpPYAOBaHMEM, a TaKKe MpaBuiia OOpaIieHus C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMHU MO BBINOJIHEHUIO JJAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHWI TUIAHUPOBaTh U BBINOJHATh XUMUYECKUN
HKCIIEPUMEHT (pa3JIoKEeHUE MEepPOKCUAa BOJAOPOJA B MPUCYTCTBUU KaTalu3aTtopa,
ONpEJENICHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIIBID  YHUBEPCAIBHOIO
UHIMKATOpa, BIUSHUE Pa3jIHYHBIX (DAKTOPOB HAa CKOPOCTh XUMHUYECKOW pEeaKIHH,
peaklMy HOHHOTO OOMEHA, KayeCTBEHHbIE peaklMu Ha cylbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEUIEHUE AKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaMm «Metamby u «HemeTtamnb»y) B COOTBETCTBUM C TMPAaBUIAMU TEXHUKHU
0e30macHOCTH TIPU OOpAIEeHUH C BEMIECTBAMHU M JTaOOPaTOPHBIM 000PYIOBAHUEM,
NOPEICTaBISITh PE3yAbTaThl XHUMHUYECKOTO DJKCIepUMEHTa B (opMe 3amucH
YpaBHEHUN COOTBETCTBYIOLIMX pEaKIMid M (OpMYIHpPOBATH BHIBOJABI Ha OCHOBE
ATUX PE3YNbTATOB;

Cc(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XUMHUYECKYIO
uHbOpMAIMIO, TOMYy4aeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTux);



chOpPMHUPOBAHHOCTh ~ YMEHHM  COOMIONATh  TpaBWiIa  DKOJOTHYECKU
I[eJIECO00Pa3HOTO TOBEJEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSAX
COXpPaHEHHUSI CBOETO 3J0POBbsI M OKPYXKAIOIIeH NPUPOAHON Cpeabl, 0CO3HABATH
OIMaCHOCTH BO3/ICHCTBHUS HA KUBBIC OPTAaHU3MBI ONPEICIEHHBIX BEIIESCTB, TOHUMAS
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CmocoObl YMEHBIICHUS H
MPEIOTBPAIICHHUS UX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 0OYyJaronuxcsi ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 37IOPOBBSI: YMEHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/aX ITO3HAHUS BEIIECTB H
XUMHYECKUX SIBJICHUN;

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

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuyecTBO 4acoB

HaumeHoBaHue pa3aesioB M TeM dnekTpoHHbIE (LM (POBbLIE)
Ne ni/m Konrpoabnbsie IIpakrHyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYECKOH XUMHH
IT i .T
11 cpocsw oprammceins cosumeni 3 b orera
' P P s IHOK https://myschool.edu.ru/
A. M. bytneposa
Hroro mo pazueny 3
Pa3znea 2. YrieBogopoabl
2.1 [IpenenbHBIC YTIIEBOAOPOABI — AJTKAHBI 2 bubmiorexa
' pel e HOPOA IHOK https://myschool.edu.ru/
59 HenpenenbHble yrieBoaOpOAbI: aJKEHBI, 6 1 bubnmnoreka
' QJIKaJUEHb], aJIKUHEI IHOK https://myschool.edu.ru/
2.3 ApomMaTudeckue yrieBo10poibl 2 bubamorexa
' P yE HOPOA IHOK https://myschool.edu.ru/
[IpupoiHBIE HICTOYHUKH YIIIEBOIOPOIOB bubnmnoreka
24 3 1
U UX IepepadboTKa LIOK https://myschool.edu.ru/
Hroro 1o pasneny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coenHeHust
bubnuoteka
3.1 C . ®eHo 3
FHPTRL ToeHOI LTOK https://myschool.edu.ru/
Anpaerunsl. KapOoHOBBIE KUCTOTHI. bubnmnoreka
3.2 7 1
CrnoxHble 3¢upbl LIOK https://myschool.edu.ru/



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

Bubanoreka

3.3 v 3
HICBOAH! IHOK https://myschool.edu.ru/
Hroro mo pazueny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHUs
bubnuorexa
4.1 A A .b 3
MITHBL AMIHOKHCIOTHL. SO IIOK https://myschool.edu.ru/
Hroro no pazmeny 3
Paszgea S. BoicokoMoieKkyJ/IsIpHbIE COeIMHEHU S
bubnuoreka
51 I1 .K .B 2
HACTMACORL. RAyHyHHL. BORORHE IHOK https://myschool.edu.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34
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https://myschool.edu.ru/
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11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne /i Kontposbnusie IIpakrnyeckue
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuit
11 3aKkoH U lleproanyeckas cucrema 3 bubnuoreka
' XUMHYECKHX 31eMeHTOB 1. 1. IIOK https://myschool.edu.ru/
Menneneesa
12 Ctpoenue BeniecTBa. MHOroo0Opasue 4 bubnuoreka
' BEIIICCTB IHOK https://myschool.edu.ru/
bubnmoreka
1.3 X 6 1 1
HMHFACCIHE peaiiini IIOK https://myschool.edu.ru/
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
bubnuoreka
2.1 M 6 1
CTaLIbl IHOK https://myschool.edu.ru/
2.2 Hewmeraimis 9 1 1 IHOK https://myschool.edu.ru/
53 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX 9 bubnmnoreka
' BEIIECTB IHOK https://myschool.edu.ru/
Hroro no pazneny 17
Pa3nen 3. Xumus u ;Ku3Hb
bubnuoreka
3.1 X 4
VMM H HSHD IIOK https://myschool.edu.ru/
Uroro no pazgeny 4



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO 4acoB
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IlpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTeJbHbIE PeCypChl
padoThI padoTshI
IIpeaqMeT opraHMUECKON XUMHH, e
1 et p 1 bubnuoreka
BO3HUKHOBCHUE, Pa3BUTUC U
P IIOK https://myschool.edu.ru/
3HAUCHUE
Teopus CTpOCHHS OPraHUICCKUX
5 p pv A M E . 1 Bubnuoreka
coeauHeHni A. M. JIEpOBa, e
yrep IIOK https://myschool.edu.ru/
OCHOBHEIC ITOJIOKCHUS
[IpencraBienue o K1accuPpUKAIIUN
OpraHUYECKUX BELIECTB.
3 q ( ) 1 bubmnnoreka
OMEHKJIaTypa (CHCTeMaTH4ecKas
P IIOK https://myschool.edu.ru/
Y TpUBUAJbHBIC HA3BAHUS
OpraHUYECKUX BEIIECTB
4 AJIKaHbI: COCTaB U CTPOCHHUE, 1 bubnuoreka
TOMOJIOTHUYECKHUH PsijT IHOK https://myschool.edu.ru/
5 MeraH u 3TaH — npocrenmue 1 bubnmnoreka
MPEJICTABUTENIN AIKAHOB IHOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHUE, 1 bubmnoreka
CBOMCTBa IHOK https://myschool.edu.ru/
OTHIIEH U IPOIMUICH —
v . P 1 bubnuoreka
MPOCTCHIINE IPEICTABUTEIIN
P pel IIOK https://myschool.edu.ru/
aJIKCHOB
8 ITpakTuyeckas pabora Ne 1. 1 1 bubnuotexa

«HonyquHe OTWJICHA U U3YYCHUC

IHOK https://myschool.edu.ru/
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€r0 CBOUCTB»

Ankanuensl. byranuen-1,3 u

Bubanoreka

o meunoyTanuen-1,3. onysenne 1OK https://myschool.edu.ru/
CHHTETUYECKOTO KaydyKa U Pe3UHbBI
AJIKMHBI: COCTaB 1 0COOCHHOCTH

10 CTPOCHHSI, TOMOJIOTHYECKUH PSJI. bubnmmorexa
ANCTHICH — TPOCTEH NI IHOK https://myschool.edu.ru/
NPE/ICTABUTEIb aJIKHHOB

1 Beruncienus mo ypaBHEHHUIO bubmmorexa
XUMUYECKON peaKIiuu IHOK https://myschool.edu.ru/

12 ApeHbI: OEH30J1 B TOTYOII. bubmmotexa
TokcuuHOCTH apeHOB LIOK https://myschool.edu.ru/
['enetnyeckas cBs3b

13 YTIIEBOIOPOIOB, TTPHHAIICIKAIIIX bubanorexa

IHOK https://myschool.edu.ru/

K Pa3IMyYHbIM KJlaccam
[TpuponHbIE HCTOYHUKU

14 YTIIEBOJJOPO/IOB: MIPUPOAHBIN Ta3 U bubnmmorexa
NONyTHBIE HEPTSHbIE ra3bl, HEPTH LIOK https://myschool.edu.ru/
U IPOAYKTHI €€ repepadoTKu
[TpuponHbIe HCTOYHUKU

15 YTIIEBOJJOPO/IOB: MIPUPOAHBIN Ta3 U bubnmmorexa
NONyTHBIE HEPTSHbIE ra3bl, HEPTH LIOK https://myschool.edu.ru/
Y TIPOAYKTHI €€ mepepadoTKu

16 Konrponbnas pabora no pasaeny bubnuotexa
«YTIeBOIOPOIBI» LIOK https://myschool.edu.ru/
[IpenenbHbIE OTHOATOMHBIE

17 CIUPTBI: METAHOJI U 3TAHOJI.

Bonopoanas cBsi3b
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MHOroaroMHsbI€ CIIMPTHI:

Bubanoreka

18
ATHJICHIJIMKOJb U TJMIEPHH IHOK https://myschool.edu.ru/
dDenoir: cTpoeHUE MOJIEK ,
19 i) : JIec1;r pe - JZ:CKYJZ:H bubmmorexa
A3UYECKHAE U XUMUYECKU
. IIOK https://myschool.edu.ru/
CBOWCTBA, MPUMECHCHUE
20 Anpaerunpl: GopMaibaeTuI 1 bubnuoreka
aneranpaerua. AueTod IHOK https://myschool.edu.ru/
OIHOOCHOBHEBIE TIPEICTbHBIC
21 KapOOHOBBIE KUCIIOTEI: MypaBbUHAs bubmorexa
P $MYP IHOK https://myschool.edu.ru/
U yKCyCHasi
IIpa eckas pabota Ne 2.
22 «(13) ETI;H aK ;:p 0 ; CyCHOM bubmmorexa
BOMCTB B HO
p pa yKREY IHOK https://myschool.edu.ru/
KHACIOTBDY
CreapuHOBas U OJICMHOBAsI
93 oo . eCTABIITE Bubmmnoreka
KHCJIOTBL, KaK II TaBUTEIIN
pes IIOK https://myschool.edu.ru/
BBICIIINX KapOOHOBBIX KHCIIOT
MpE11a KaK COJIM BBICIIAX
24 KapOOHOBBIX KUCJIOT, KX MOIOILIEE brbmmorexa
P ’ H ITOK https://myschool.edu.ru/
IefCTBHE
Crnoxusle 2pUpbI KaK
25 MIPOU3BO Hg)e Ea OOHOBBIX KHUCJIOT bubmorexa
P g P ’ IHOK https://myschool.edu.ru/
IManponus cnoxHbIX 3HUpPOB
26 XKupsl: THIPOIN3, MPUMEHEHHE, Bubmnoreka
OuoIoruYecKast poib )KUPOB IHOK https://myschool.edu.ru/
VrneBoasl: cocTas,
97 kiaccudukanus. Baxneitmue bubnuoreka

IIPEJCTaBUTEIIN: TIIHOKO034,
bpykTo3a, caxaposa

HOK https://myschool.edu.ru/
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28 Kpaxman u nemnrosnosa kak 1 bubnuotexa
IIPUPOIHBIC TOJTUMEPHI IIOK https://myschool.edu.ru/
KonTponpHas pabota mo pazmen
29 «KHZJII)OpOﬂCOJ:};)ep)KamHe P 1 bubmmorexa
ILHOK https://myschool.edu.ru/
OpPraHUYECKUE COCTUHEHUS
30 AMWHBI: METHJIAMUH U aHUJIUH 1 bubmiorexa
IHOK https://myschool.edu.ru/
AMUHOKHUCIIOTBI KaK aM(pOTepHbIE
31 OpPraHMYECKUE COCTUHCHUS, HX 1 bubaunoreka
OHMOJIOrMYeCKOe 3HAYCHHE. IHOK https://myschool.edu.ru/
IlenTuasl
benku kak mpupogHbie
32 BBICOKOMOJIeI:(yIJ)'I}IiHHe 1 bubamorera
IHOK https://myschool.edu.ru/
COCTUHCHUS
OCHOBHbBIC TIOHATHS XUMHU
33 BBICOKOMOJICKYIISIPHBIX 1 bubmmorexa
. IHOK https://myschool.edu.ru/
COCTMHEHU I
OcHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX 1 bubnmoreka
coeaunenuii. [Tactmaccsl, IHOK https://myschool.edu.ru/
Kay4IyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KIIACC

KoanuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoxa Bcero Konrpoanusie  Ipakruteckue u3ydeHusi o0pa3oBaTeJbHbIE PeCypPChl
padoThI padoThI
1 XUMHAYECKUH TTEMEHT. ATOM. 1 bubnmoreka
DJeKTpOHHAs KOH(UTYpaIUs aTOMOB HOK https://myschool.edu.ru
[Iepuoanueckuii 3aK0H U
[lepuoanueckas cucTeMa XUMUYECKUX
2 sanemenToB /. 1. Menneneena, ux 1 bubanorexa
. . HOK https://myschool.edu.ru
CBS3b C COBPEMEHHOW TeOpUe
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U UX
3 COEAMHEHMH 10 TpymInaM U MepHoIaMm. 1 bubnuorexa
3HaYeHHE TIEPUOTUUECKOTO 3aKOHA U HOK https://myschool.edu.ru
CUCTEMBI XUMHUYECKUX JICMEHTOB
JI.. MenneneeBa B pa3BUTHUN HAYKU
CrtpoeHnue BeniecTBa. XuMU4ecKast
4 CBSI3b, €€ BUJIBI; MEXaHU3MBI 1 bubnuoteka
00pa30BaHUs KOBAJICHTHOMW CBSI3H. LIOK https://myschool.edu.ru
Bonopoanas cBsizb
BanenTtHoCTb.
DNeKTpooTpULATEeNbHOCTh. CTENeHb
5 OKHcCIeHnA. BemecrBa 1 bubmorexa
LIOK https://myschool.edu.ru
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUS
6 IloHsTHE O IUCIIEPCHBIX CUCTEMAX. 1 bubnuorexa




HcTuHHBIE U KOJTIOUIHBIE PACTBOPHI.
MaccoBas 1011 BelllecTBa B pacTBOpe

LIOK https://myschool.edu.ru

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTUHEHUN.

Bubianoreka

! ['eHeTHUEeCKas CBsI3b HEOPrAaHUYCCKIX HOK https://myschool.edu.ru
BEIIIECTB, Pa3IMYHBIX KJIACCOB
Krnaccudukanus XuMuaeckux
peakuuil B HEOPraHU4YECKON U
8 OpraHUYEeCKON XUMHH. 3aKOH bubnmoreka
COXpaHEHHsSI MacChl BEIIECTB; 3aKOH LIOK https://myschool.edu.ru
COXpaHEHHS U MPEBPAIICHUS YHEPTUU
MIPU XUMUYECKHUX PEAKIIHSIX
9 CxopocTts peakiuu. O6patumblie bubnmoreka
peakiuy. XMMUYECKOe paBHOBECHE LIOK https://myschool.edu.ru
[TpakTuyeckas padora Ne 1. «Bausiaue
10 pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh bubamorexa
. IIOK https://myschool.edu.ru
XUMUYECKON peaKkium»
DNeKTpoIUTUYECKAas JUCCOLMALUS.
IToHATHE O BOJOPOJHOM MOKa3aTene
11 (pH) pactBopa. Peakiuu HOHHOTO bubmiorexa
IHOK https://myschool.edu.ru
oOMeHa. ['uapoan3 opraHuuecKux u
HEOPTaHNYECKUX BEIIECTB
OKUCINTENbHO-BOCCTAHOBUTENIbHBIE
12 peakiuu. [TonsTre 00 >nexTponnze bubmorexa
. HOK https://myschool.edu.ru
pacIIaBoB U pacTBOPOB COJIEH
13 Kontponbras pabota mo pazaery bubnuoteka
«TeopeTryeckre OCHOBBI XUMHI) IIOK https://myschool.edu.ru
14 MerTambl, UX IOJ0XKCHUE B bubnuoreka




[Teproandeckoii cucTeMe XUMHUYIECKHIX
anemenToB 1. . MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mwme puznueckre CBOMCTBA
METAIIJIOB

CrtaBel METAJLIOB.

LIOK https://myschool.edu.ru

15 . Bubnnoreka
IICKTp Oxmfmecmn PAA IIOK https://myschool.edu.ru
HanpsH>KEHUHA METaJIOB
XHWMHUYECKHE CBONCTBA BAXKHEHIIIMX
16 METaJUIOB (HATPUH, KaJaui, KaJabIUui, bubnuoreka
MarHui, aJFOMHHAN) U UX HOK https://myschool.edu.ru
COE€TMHEHUI
17 XUMHYECKHE CBOMCTBA XPOMA, MEIU U bubmmotexa
UX COCTUHCHUI IHOK https://myschool.edu.ru
18 XHWMHUYECKHE CBOMCTBA IIUHKA, JKele3a bubnunoreka
U MX COCJIMHEHUI IIOK https://myschool.edu.ru
[IpakTuueckas padbora Ne 2. "Pemenue
19 SKCIEPUMEHTAIBHBIX 3a71a4 M0 TeME bubmioreia
P A HOK https://myschool.edu.ru
«MeTtae»"
HewmeTamnel, ux mojgoxeHue B
20 [Tepuonnueckoit cucTeMe XUMUYECKUX bubmnoreka
anemenToB J[. . Menneneesa u LIOK https://myschool.edu.ru
O0COOEHHOCTH CTPOCHHUS aTOMOB
du3ndecKue CBONCTBA HEMETAJIIIOB.
21 Anorponusi HEMETauIoB (Ha bubnuoteka
npuMepe Kucioposa, cepsl, pocdopa IIOK https://myschool.edu.ru
U yTIeposa)
22 XUMHYECKHE CBOMCTBA raJIOTCHOB, bubnuoreka




Cephl U UX COECIUHEHUI

LIOK https://myschool.edu.ru

XuMH4YecKre CBOMCTBA a30Ta,

Bubanoreka

23 .
dochopa u Ux coeTUHCHUI HOK https://myschool.edu.ru
24 XUMUYECKUE CBOMCTBA YIIIepo/a, bubnuoreka
KPEMHHS U MX COCIUHCHHI LIOK https://myschool.edu.ru
o5 [IpuMeHeHne Ba)KHEUIINX HEMETAIIOB bubmuorexa
U MX COCAMHCHUIT HOK https://myschool.edu.ru
O00011IeHIE U CUCTEMATU3AIUS
3HaHui no teme «Hemeranmabiy.
26 B bubnmoreka
BIYMCIICHHS 110 YPABHCHUSIM
P . LIOK https://myschool.edu.ru
XUMHYCCKHUX PEAKINHA U
TEPMOXHUMHUYECKUE PACUETHI
[TpakTuueckas paborta Ne 3. «Pemienue
97 bubnuoreka
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
" P " LIOK https://myschool.edu.ru
Hemeramnst"»
KonTponbHas pabota mo Temam
28 «Metams» 1 bubnmnoreka
«Hemerannsny/Bcepoccuiickas HOK https://myschool.edu.ru
npoBepoyHas pabora
Heopranuueckue u oprannueckue
29 0 bubnmnoreka
kucinoTel. Heoprannueckue n
P LIOK https://myschool.edu.ru
OpraHMYeCKUe OCHOBAHUS
AM@oTepHbIE HEOPTAHUYECKUE U
OpraHUYeCcKUe COCAUHEHUSI.
bubnmnoreka
30 I'enernyeckas cBs3b HEOPraHMYECKUX

1 OPraHUYCCKHUX Bubnuoreka
LIOK https://myschool.edu.ru/semiects

HOK https://myschool.edu.ru

31

Ponb xuMnu B o0ecrieueHuu

bubmmoreka



https://myschool.edu.ru/

9KOJIOTUYECKOM, YJHEPIreTUYECKON U
IIUILEBOM 0€3011aCHOCTH, Pa3BUTUU
MEIULUHBI

LIOK https://myschool.edu.ru

[IpencraBnenus 00 0OIMMX HAYYHBIX

32 MIPUHLIMIIAX POMBIIUIEHHOTO 1 bubnoteka
N LLOK https://myschool.edu.ru/

MOJTyYEHUSI BaXKHEUIIINX BEIIECTB
33 UYenoBek B MUPE BEIIECTB U 1 bubnmnoreka

MaTepHaioB HOK https://myschool.edu.ru
34 XHUMHS ¥ 3I0pPOBbE YEIOBEKa 1 bubsmotexa

ITOK https://myschool.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

* Xumus, 10 kimacce/ I'abpuensa O.C., OOIIECTBO C OrpaHHYCHHON OTBETCTBEHHOCTHIO
«IPODA»; AxnimonepHoe oo6mectBo «M3narenscTBo «IIpocBemenuey
* Xumus, 11 kimacce/ I'abpuensa O.C., OOIIECTBO C OrpaHMYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AxunmonepHoe oo6mectBo «M3marensctBo «IIpocBemenue

METOAUYECKUE MATEPHUAJIBI U151 YAUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Meroanueckoe nocodre — 0a30BbIil ypoBeHb» - M.:
Hpoda 2022 rog.
2. O.C.I'abpuensia, .I'.OctpoymoB, «O01mas Xumusl B TeCTaX, 3aJja4ax, ynpaxHeHusx. 11
kiace» — M.: Jlpoda, 2023 rox.

3. O.C.T'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KoHTposabHbIE 1
POBEPOUYHBIC PabOTHI K yueOHuKy». — M.: Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHast KHUTA 17151
yuurensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. 0.C.I'abpuensH, I'.I'.JIpicoBa, A.I'.BBenenckast «Xumus 11 xnace: HactonbHas kaura amis
yuurenss». Yacts 2 — M.: Ipoda, 2022 rox.

6. O.C.I'abpuemnsn, I1.B.Pemeros, N.I'.OctpoymoBa «3aia4uu o XMMHUU U CIIOCOOBI X
pemenus» - M.: «JIpodar, 2021rox.

7. B.I'. JlenucoBa «Xumus 11 xnacc noypounsle miaansl no yueouuky O.C.I'abpuensina,
I".I".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.

8. M.A.Ps60Ba, Y.IO.HeBckas, P.B.JIuako «Tectel mo xumuu 11 kaacey, - M.: Dk3amen, 2019r.
9.9. 0.C.I'abpuensH, U.I'.octpoymoB « XMMHYECKHI SKCIIEpUMEHT B mikose 11 kmacey; - M.:

Hpoda. —2019 roa.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU

HMHTEPHET

Ennnas xotexmust LHHOP http://fcior.edu.ru/

Buneoypoxu mo xumum, 7-11 kia.http://mriya-urok.com/categories/himiya/

IIpe3eHTanUM K YPOKAM M BHEKJIACCHBIM MEPOIPUATHSAM,
xumus http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Hawanwnerii kype xumun:http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml

BHO - 2017 na dunekce https://zno.yandex.ua/ru/chemistry/

AJIXUMUK http://www.alhimik.ru/ ITporpammbl IKOJBHOTO U BY30BCKOTO Kypca XHMUH,
METOIUYECKIE HAXO/IKH, BECTU M3 MUPA TUCTAaHIIMOHHOTO 00pa30BaHMsl, aHOHCHI HOBBIX KHHUT.
WurepHeT-K1acce (HavalbHBIH KYpC XUMHH ), XUMHUYECKask KYHCTKaMepa, YNTaJIbHBIN 3aJl,
BUPTYAJIbHBIA KOHCYJIBTAHT, JIEKTPOHHBIC Y4eOHbIE IOCOOHS 110 KypCy HEOPraHMYECKOH XUMUH,



http://fcior.edu.ru/
http://mriya-urok.com/categories/himiya/
https://multiurok.ru/goto.php?url=http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
https://multiurok.ru/goto.php?url=http://www.alhimik.ru/teleclass/glava1/gl-1-0.shtml
https://multiurok.ru/goto.php?url=https://zno.yandex.ua/ru/chemistry/
https://multiurok.ru/goto.php?url=http://www.alhimik.ru/

3aJa4YHUK, HpaKTI/IKYM, XI/IMI/I‘-IGCKI/Iﬁ CHpaBOqHHK, MCTOAUYCCKUC CTaThbU, XUMUS HaA Ka)KI[BIfI
JIeHb: B CaJly, Ha KyXHe, HayKa O YUCTOTE, IOMAIIHs alTeyka, KOCMETHKA, JIOMallTHUH MacTep,
3KOJOTHUA J0Ma. ((XI/IMI/I‘-IGCKEISI BCAYMWHAa». IIOJIE3HBIC CCHIJIKHM, OTBCTHI HA BOHpOCBI. XI/IMI/I‘IGCKI/IC
HOBOCTH. Becenas xumus.

Kypuan "Xumust u xumukn'"http://chemistry-chemists.com/

JucranunonHusie Kypesl ipu MI'Y i noaroroBku
abutypuenroshttp://do.chem.msu.ru/rus/abitur/dl/

BupryansHast xumuueckas mkoia http://maratakm.narod.ru/

[Toptan "Cetb TBOpueckux yuuresen" http://it-n.ru/default.aspx

Co00111ecTBO B3aMOIIOMOIIIH yuuTenei. Xumus http://pedsovet.su/load/97

Iazera "Xumus" u caiit i yuurens "5 uay Ha ypok xumun'" http://him.1september.ru/

WebElements: oHIaifH-ClIpaBOYHHK XUMHUECKUX dr1eMeHTOB http://webelements.narod.ru/

XuMus U BCeX: WILTIOCTPUPOBAHHBIE MAaTEPUAIIBI 110 OOIIeH, OPraHUYeCKON U HeOpraHMYECKON
XUMHH

http://school-sector.relarn.ru/nsm/

Xumudeckuit cripaBounuk http://tehtab.ru/Guide/GuideChemistry/

Chemnet - mopran ¢pyHIaMEHTAILHOTO XMMHUYECKOTO 00pa30BaHMsI
Poccuwu http://www.chemnet.ru

Xumusi: OTKpbITHINA Koutemk hitp://college.ru/chemistry/ (MuTepakTHBHBIH Kypc XMMUH,
BKJTIOYAIOIINI yIeOHHUK, OOJBIIOE KOJIMYECTBO MOJICIICH U ICMOHCTpPAIMi, CIIPABOYHbIC
MaTepuaibl, TECTUPOBAHKE, OOPATHYIO CBSA3b C YUEHUKAMH).

Xumus i Beex. Cepus "OOydaromye

sunmkioneauu” http://www.informika.ru/text/database/chemy/START.html Pa3znenst: o6mas
XMMHUS1, HEOPraHWYeCKask XMMUSI, OpraHuueCcKast XUMHUsI, TECTHI, CIIPABOYHbIE MaTEPHAITBI,
CTEPEOMOJIEITH MOJICKYI.

XuMus Ui BceX. DJIEKTPOHHbBIN Y4eOHUK

http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html MmttoctpupoBanHbie MaTepHUabl
110 pasjaciiam: 061_1_[8.5{, OpraHru4veCKasd U HCOPpraHn4ICCKasa XUMUsI. CHpaBO‘-IHI/IK, TCCTLI, BUACO
(memo).

Opranuyeckast XUMHsL. DIEKTPOHHBIA YIEOHUK IS cpeiHei
mkoJbLhttp://cnit.ssau.ru/organics/index.htm:

HobGeneBckue naypeatsl mo xumun hitp://n-t.ru/nl/hm/ buorpaduueckuii 3neKTPOHHbIH
CIPaBOYHUK, CHA0XKEHHBII THIIEPCCHUIKAMU, CITUCKaMH JTUTEPATYPHL.

DTuUMonorus XuMuyeckux deMenTon http://www.biochem.nm.ru/science/element.htmHa3zsanus
XUMHYECKHX 3JIEMEHTOB - CBSI3b CO CBOWCTBAMH, TeorpaGuuecKMMH U aCTPOHOMUYCCKUMU
00BbEKTaMH, YIEHBIMU, MH(OTOTHYCCKUMHE IIEPCOHAXaMU. B pazene HCTOpUs XUMHH BCEe
BEJIMKHE OTKPBITHS, OMOrpaduuecKrue OYSPKU O BEIUKUX XUMHKAX PAa3JIUUHBIX BPEMCH,
UHTEPAKTUBHBIC CCHIIKH, HIUTIOCTPALINH.

DnemenTs! xu3HA hitp://school2.kubannet.ru/. CaiiT MOYXXHO HCITOIB30BATH KaK IIOCOOUE JUTA
ypOKOB XUMHHU B IKOJIC U JOITOJIHUTCIBbHOM O6pa3OBaHI/II/I.
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CailT 0 XuMuu
XuMuK.ru http://www.xumuk.ru/? openstat=2GlyZWNOLnlhbmRIeC5ydTs4Njcw Xumuuecku
(] CHpaBOLIHI/IKI/I, SHIUKJIOIICAUU, CTAaTbU.

Xumunueckuit paszaen http://www.websib.ru/noos/chemistry/cheerful.htm MutepecHsiii caiit, Ha
KOTOPOM COOpaHbl MaTepHAaIIbI IS yIuTeNlel U yueHUKoB. Paznens caiita: [Iporpammer;
Opranndeckas xuMmust; Yunurenbckas; XumSoft; 13 ucropun; 310 naTepecHo; CoBeThI
xuMuKam; Becenbie XUMHUKW; XUMHS U )KU3Hb; AOUTYypueHTY; KHUTH, )KypHaJIbl, CTaThU;
XUMUYECKUE PECYPCHI.

JucranironHoe o0yuenue mo xumun http://chem.olymp.mioo.ru/ Caiit XuMHU4eCKOTo
¢axynbpreTa MOCKOBCKOT'O TOCYIApPCTBEHHOTO YHUBEpCcHTeTa. Cpe/in MaTepHasIoB caiiTa 0CoObIi
UHTEPEC MPENCTABIISAIOT pasieibl: KOHCYIbTaluu [0 XUMHUH IJIS IIKOJABHUKOB; KOHCyIbTanmu
JUUTA y‘-II/ITeJ'IeI\/JI XUMHUHN. KpOMe TOT'O HpeIICTaBJ'IeHI)I MaTepI/IaJII)I JJIA ITIOATOTOBKHU K OJIMMITHUAIC 110
xuMuH. IMeroTCcs MaTepHabl JUisl IIOATOTOBKU K IIOCTYIIEHUIO B BY3HI.

KouTpewn - Xumust 1s Beex http://kontren.narod.ru/ Caiit xumudeckoro haxkysbpreTa
TIOMEHCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA. Y 4eOHO-UH(DOPMAIIMOHHBIN CANT,
npeHA3HAYCHHBIN JIUTSI CTY/ICHTOB XUMHYECKUX (DaKyIbTETOB, YUUTEICH XUMHHU, IIKOJIBHUKOB 1
aOUTYpPUEHTOB.

Xumus. O0pa3oBaTeNbHbIH CalT 1yIst MIKOIBHUKOB http://www.hemi.nsu.ru/ Ouens xopormii
CaiiT 10 XMMHH, C ITOJAPOOHBIM M3II0KEHHEM Pa3IHUHBIX €€ pa3eioB. I1oie3eH He TOIBKO IS
IIKOJILHUKOB, HO ¥ ISl CTY/ICHTOB (BO3MOKHO, U IS ITperoiasareeii). Bee xoporio
o(hopMIIEHO, MHOTO CCHUIOK. VIITFOCTpalny, CI0Baph TSPMUHOB, 33/1a4H, IEPHOTUYCCKAST
cuctema Meneneesa u T.7. [I0OCTOSHHO OOHOBIISIETCSL.

HimHelp.ru: xumuueckuii cepsep http://www.himhelp.ru/ TTonHblit Kypc XUMHA: TEOPETHICCKHIE
OCHOBBI, HEOpraHWYECKas U OpraHmdeckast Xumust. THGpopMaIst 0 BETUKUX yICHBIX.
MHorodpyHKIHOHATbHAS MIEPHOANYECKas cucTema 31eMenToB JI. . MenneneeBa, XuMHYECKUit
KanbKyssitop. HoBocrn.

IxoneHas xumus http://schoolchemistry.by.ru/ ictopuu BOSHUKHOBEHUSI XUMHHU, COOBITUS U
XpOHOJIOTHSI. Matepuabl IS ydammxcs: pedepaTsl, XAMHISCKUH KATBKYIISATOp, COOPHHK
YIpPaXHEHUH U 3a]1a4, TECThI 10 XUMHUH. Y 4e0HO-CIIpaBoYHble MaTepruaibl. COOPHUK TaOIHUIL 110
XuMuA. MyITbTUMETHAHBIC TIPUIOKEHHS. KOJITEKIMST XAMAYIECKHUX OTBITOB.

Xumus: mocobue s abutypuentos http://chemi.org.ru/ Marepuasisl o 0CHOBaM
HEOPraHUYECKOW U opraHndeckor xuMuu. CiioBapb, OMorpadus yueHbIX, KaTaJIOT MOJIE3HBIX
caiiToB u ¢opym.

3aHMMaTeIbHas XUMUS: IPOEKT [0 METOAMKE MPENOJaBaHUS

xumu. http://home.uic.tula.ru/~zanchem/Marepuais caiita: HHTEPECHBIC OIBITHI, XUMUYECKHUE
HCTOPHUU U KYPbE3bl, pacCKa3bl O BEJIMKUX YUEHBIX-XMMHKaX U Ap. DIEKTPOHHAs BEpCUs
Tabnnubel Menaeneesa. bosplioe KOJIM4ecTBO MaTepralia, IMEETCsl MOUCK MO cailTy, 0coObIit
MHTEPEC NPEJCTABIISIET PA3AEI «I10JIE3HBIE CCBUIKN», B KOTOPOM IIPEACTABIIEHBI afpeca
Haubosee nH()OPMATUBHBIX CAUTOB 110 XUMUHU.

CnpaBOYHUK 110 XUMUH JIJIS

mkosbHIKOB. http://www.chemworld.narod.ru/referance.html TaGnuia aToMHBIX CBOICTB
XUMUYECKHX AJIEMEHTOB. DJIEKTPOHHBIN BapuaHT Tadymibl .M. MenneneeBa. Kpatkuit
XUMHUYECKHH cioBapb. Tabiunia pacTBOPUMOCTH KUCIIOT, IeJ04Yel u ocHoBaHui. buorpaduun
M3BECTHBIX XMMUKOB. TpUBHAIbHbIE HA3BAHUSI HEKOTOPBIX BEILIECTB.
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[anepes Bemukux xumukoB http://www.chemnet.ru/zorkii/istkhim/velikil.htm IToptpeTs u
KpaTkue Ouorpaduueckue CrpaBku 0 48 BBIAOIIMXCS XUMHUKAX MUPA.

Bcé 0 xumMuu: MeTouuecKre U JuIakTHIeckue Marepuaisl http://www.chemistry-
43school.narod.ru/TpeHrpoBoYHBIE U TIPOBEPOUHBIE 3aJaHUs 10 XUMHUH JUis 8-11 Kiaccos;
IporpaMma MoArOTOBKH K 9K3aMeHaM 10 XMMUH, MaTepuaisl EI'D; TBopueckue u
3aHMMATENbHBIC 33/IaHKsT; PCIICHHS 33/1a4 TTOBBIIICHHON CIIOKHOCTH. MaTepuabl O KH3HU U
OTKPBITHUSIX BEJIMKUX YYCHBIX B 00JIACTH XUMUH; TeMaTH4eckue HoBocTH. CChUTKU Ha
00pa30BaTeNIbHbIE PECYPCHI.

DjekTpoHHas OnOIMoTeEKa Mo XUMUH 1 TexHuke http://rushim.ru/books/books.htmKosmnekmus
AIIEKTPOHHBIX BEPCUI YUEOHUKOB, yUEOHBIX TIOCOOMI, HAYUHBIX CTaThEH, 3aJaYHUKOB,
KYPHAJIOB, CIIPAaBOYHUKOB, HOPMATHUBHBIX JIOKYMEHTOB U MHCTPYKIIHMI 110 BCEM pazjiesiaMm
XUMHH.

VY4eOHoe nocobue «KpaTkuii ouepk UCTOpUN

xumun» http://www.physchem.chimfak.rsu.ru/Source/History/big_index.html MaTepakTuBHbIit
y4€OHUK ¢ OOJIBIINM KOJIMYECTBOM MIPUIIOKEHUHN, CllalilaMU JUIsl IPE3EHTAUi U BOIIPOCaMu JJIst
caMmonpoBepkH. buorpadun u mopTpeThl N3BECTHBHIX XUMHUKOB B alI()aBUTHOM TTOPSIJIKE.
[TpunoxxeHus u TOMOTHEHUS (CTaTbU, HCTOPUYECKUE (PAKThl; XUMUYECKUE CXEMBI M TaOJIHUIIBI).

http:/www.chemnet.ru ["azeta «Xumus» u caiit as yuutenst «51 uay Ha ypoK XUMHK»
http://him.lextseptember.ru Enunas xomtekuus LIOP: [IpenmerHast KOIEKIHsT « XUMUS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAY4HbIE 3KCIIEPUMEHTHI:
xumus. Komiekmnus Poccuiickoro o0meo0pa3oBaTelbHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuana mkoJIbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Oprannueckasi XuMusi: 3J€KTPOHHbIA y4eOHUK JJIsi CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMUU: 3JIEKTPOHHBINA YISOHUK

http://www hemi.nsu.ru OTKpbITBII KoIeaK: XUMuUs

http://www.chemistry.ru /luctaHiinOHHAS OIMMITHA/IA 110 XUMHUU: TEICKOMMYHHKAIIMOHHBII
o0pa3oBaTeNbHbIN MPO
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