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[Iporpamma 1o XMMHU Ha YpOBHE CpelHero oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3aKoHa OT 29.12.2012 Ne 273-03 «O06
oOpa3zoBanuu B Poccuiickoit @eneparuny», TpeOOBaHUI K pe3yIbTaTaM OCBOCHUS
denepanbHOil 00pa30BaTEIBLHOM MPOTPAMMBI CPEAHETO OOIET0 00pa3oBaHUs
(®OIT COO), mnpencraBneHHbix B  DenepasbHOM  TOCYJAPCTBEHHOM
obpazoBarenpHoM craggapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yueOHOTro npenmMera «XuMus» B 00pa3oBaTeNIbHBIX OpraHu3anusax Poccuiickoit
Oenepany, peau3ylONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToJIO)KeHHM «CTparerun pa3Butus BocnuTaHuss B Poccuiickoii
®deneparnuu Ha nepuoa 10 2025 roga» (Pacnopsikenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.) ¢ mpUMEHEHHEM IUCTAHITMOHHBIX 0OPa30BATEIHHBIX
texHosorui (JJOT).

OcHOBY MOJAX0J0B K pa3pabOTKe MpOrpaMMBbI IO XUMHUU, K ONPEIEICHUIO
oOmel crpateru OOy4YEHHs, BOCIHMTAHMS W PAa3BUTHS OOyYaroLIUXCs
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxeHus @OI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMsl, PE3YJNbTaTOB OOYy4YEeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON OpPraHU3alli, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[IEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHHUs. OTH IIEHHOCTH KAacaroTCs
MO3HAHUSI 3aKOHOB MPUPOJLI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KYJbTYphl YEJIOBEKa, a TaKXKE HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHON cpene. Peanuzyercss xuMuueckoe o0pa3oBaHue
00yyJaroImuxcsi Ha YpOBHE CPEHETO 00I1ero 00pa3oBaHusl CPEACTBAMH yUeOHOTO
npeaMera «XUMUsS», COJACP)KAHUE U TOCTPOCHUE KOTOPOTO ONPEACNICHBI B
porpaMMme Mo XUMUHM C Y4ETOM cHelu(UKA HAyKM XUMHUH, €€ 3HAYEHUS B
MO3HAHWW TIPHUPOJABI U B MAaTEPUATLHOMN >KHU3HU OOIIECTBA, a TAKXKE C YUETOM
o0IuX 1eneldl W TPHUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero ooIero oopasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOjb B
COBPEMEHHOM ITUBHUIIM3AIINH, B CO3/IaHUU HOBOM 0a3bl MaTEPUAIBLHON KYJIBTYPHI.
Ona BHOCHMT CBOM BKJIaaA B (OPMHUPOBAHHE PAIMOHAIBHOTO HAYYHOTO
MBIIICHHUS, B CO3JaHUE IIEIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEeM MUPE KaK
0 €IMHCTBE MPUPOJBLI U YEJIOBEKA, KOTOpoe (hOPMUPYETCS B XUMHUU HAa OCHOBE
MOHMMAHMS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS
B3aMMOCBSI3M MEXKJy CTPOEHHEM BEIIECTB, UX CBONCTBAMU U BO3MOKHBIMU
00JaCTAMU TPUMEHEHUS.

TecHo B3aMOIEUCTBYS ¢ APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUSI CTajla
HEOTHEMJIEMON YacCThbIO MHMPOBOM KYJbTYpPhl, HEOOXOIUMBIM YCJIOBHUEM
YCHENIHOTO TPY/Ia ¥ )KU3HH KaXK10TO WieHa oorecTBa. CoBpeMeHHasi XMMUS KakK
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HayKa CO3MIaTelIbHasA, KaK HayKa BBICOKMX TEXHOJIOI'MI HAIllpaBJieHa Ha pEelICHUE
IJI00aNbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHSI YEIOBEYECTBA — CBHIPHEBOW,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBSI.

B cooTtBercTBUM ¢ OO0mMMM UENSIMH U MPUHIUIAMH CPEIHEro OO0IIero
oOpazoBaHus cojepkaHue mnpenmera «Xumus» (10—11 xkmacchl, 0a3oBbIiA
YPOBEHb M3yUYEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIBTYPHYIO
HOJArOTOBKY  OOyd4arolmuxcs,  HEOOXOOMMYyH0 UM  JJi  BbIpaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOIO BKJIIOUYECHHS B JKU3Hb COLIMYMA,
OPOAODKEHUS O0pa30BaHMS B  pa3IUYHbIX O0JAacTAX, HE CBS3aHHBIX
HENOCPEJICTBEHHO C XUMHMEM.

CocraBnsromuMu - ipeaMeTa  «XUMHsD SBISIIOTCS  0a30Bble  KypChbl —
«Oprannyeckasd xuMus» U «OOmIasi U HEOPraHWYEeCKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEP’KaHUS KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEeMa 3HaHUM MO HEOPTraHWYECKOW XUMUU (C BKIIFOUEHUEM 3HAHUU W3 0011Iei
XUMHUH) U OpraHndeckoil xumun. @opMupoBaHUe JAaHHOW CUCTEMbI 3HAHUU TIPU
M3YYEHUU TIpeAMeTa OOECleYMBAaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIMX MOHSTHI, 3aKOHOB Y TEOPUI XUMHH.

Crpykrypa coaepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XUMHsD»» cC(HOPMHUPOBAHA B MPOTPAMME [0 XMMHUU Ha OCHOBE
CUCTEMHOI'O IMOJXO0Ja K H3Y4YEHHMIO Y4YeOHOro martepuaiga M 0O0yCJIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM  pa3BUTHEM 3HAHUH Ha  ONpeAeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BEIIECTBA
pPaccMaTpUBAIOTCSI HA YPOBHE KIIACCHUYECKOW TEOPHUH CTPOCHHS OPraHUYECKHX
COCIMHEHMI, a TaKKe€ Ha YPOBHE CTEPEOXMMHYECKHMX U AJIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBefeHuss 00 H3y4yaeMbIX B Kypce
BELIECTBAX JJAIOTCS B PA3BUTUU — OT YTIIEBOAOPOJIOB /10 CIIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COEOUWHEHMI. B Kypce OpraHnyecKol XMMHH ITOITYYarOT Pa3BUTHE
chopMUpOBaHHBIEC HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus EpBOHAYAIHHBIC
MPEACTABICHUS] O XHUMHUYECKOW CBS3M, KIACCU(DPHUKAIMOHHBIX MpU3HAKAX
BELIECTB, 3aBHCHUMOCTH CBOMCTB BEUIECTB OT MX CTPOEHHUSA, O XUMHYECKOMU
peaKIuH.

[lon HOBBIM YIJIOM 3peHHUsi B MpeaMmeTre «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3yYEHHbI Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs
TEOPETUUECKUI Marepual M (aKTOJOTMYECKHE CBEIEHUS O BEIIECTBaX U
XUMHUYECKOHN peakuuu. Tak, B yacTHOCTH, B Kypce «OO1as u Heopranudeckas
XUMHS» O0Yy4aroUIMMCsl MPEIOCTABIAECTCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
NEPUOJUYECKOTO 3aKOHA ¢ OOIIETEOPETUYECKUX U METOI0JI0TMUYECKUX TTO3ULIHH,
ry0’Ke TMOHATh HMCTOPUYECKOE H3MEHEHHE (PYHKIMH STOro 3aKoHa — OT
0000111aro11el 10 0OOBACHAIONIEH U TPOTHO3ZUPYIOIIEH.

Ennnas cucreMa 3HaHUM O BaXXKHEUIIIUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NPUMEHEHUH, a TAKKE O XUMUYECKUX PEaKUUsIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX IPOTEKaHus pAomnojHsercs B Kypcax 10 m 11 xiaccos
AJIEMEHTAMU COJIEpPkKaHUS, UMEIOIIUMH KYJBbTYPOJOTHYECKHA M MNPUKIATHON
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XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHUH C
JIPYTMMHM HayKaMU, pacKphIBAIOT €€ poJib B MO3HABATEIbHOW U MPAKTUYECKOM
TESATETPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAKEHHS K IPOIIECCY
TBOPYECTBA B 00JIACTH TEOPHUH U TIPAKTUICCKUX MPUIIOKCHUH XUMUH, TIOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCA B OOIIECTBEHHO U JHMYHOCTHO 3HAYMMbBIX
npo0OiemMax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIUBATh UH(POpMAIIUIO U
OPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PEUICHUS HHTEIUICKTYyaIbHBIX U
AKCIEPUMEHTAIIbHBIX HMCCIEAOBAaTEIbCKUX 3aJad. B 1emom cojaepkaHue
yueOHOTo mnpeaMera «XUMHUs JAaHHOTO YPOBHS M3YYEHHUSI OPUEHTUPOBAHO Ha
dbopmMHpoBaHrEe y 00yYaIOUXCSl MUPOBO33PEHUYECKON OCHOBBI JJIsl TOHUMAaHUS
dunocohckux MaeH, TaKUX Kak: MaTepuaibHOE CAMHCTBO HEOPTAaHUYECKOTO U
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTH CBOWMCTB BEILECTB HX COCTABOM H
CTPOCHHEM, TO3HABAEMOCTb MPHUPOJHBIX SBJICHUM MYTEM SKCIEPUMEHTA H
pelieHusl TPOTUBOPEUMM MEXKIYy HOBBIMU (DakTaMU M TEOPETUYECKUMU
MPEANOCHUIKAMU, OCO3HAHUE POJIU XMMHUHU B PEIICHUH KOJIOTUUYECKUX MPOOIIeM,
a Takke mpoljeM COEpEeKeHUsI IHEPTETUUECKUX PECYPCOB, ChIPbS, CO3JaHUS
HOBBIX TEXHOJIOTHI U MaTEepUaJIOB.

B nnane pemeHus 3amady  BOCHHUTAHUSA, Pa3BUTHS W COLUMAIM3ALUU
oOy4Jaronuxcsi MPUHATHIE TPOrpaMMOM MO XUMHUHU TMOAXOAbl K OIpPEACIICHUIO
collepKaHUsi W TIOCTPOEHUSI TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHM, HMEIOMMX 0a30BOE 3HAYCHHUE IS
pPa3MYHBIX BHUJOB JCSATEIBHOCTU: pEIICHUS NpoOsieM, TMOWCKa, aHalu3a U
00paboTkn  MH(pOpPMAIIMH, HEOOXOAUMBIX JUII MPUOOPETEHHS  OIbITa
MPAKTUYECKOM M HCCIE0BATEIbCKON JIEATeIIbHOCTH, 3aHUMAIONICH BaKHOE
MECTO B MO3HAHUU XUMHUH.

B npakTuke mpemnojiaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus, TaK M Ha YPOBHE cCpeaHero oOmiero oO0pa3oBaHus, MOpU
OTIPENICIICHUH COJEPKATEIBbHON XapaKTepUCTUKU IeJIel H3ydeHHs TMpeaMeTa
HalpaBJICHUEM TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TMPU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKW Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKON AESATEIbHOCTH 4YEJIOBEKAa M KaK OJHOr0 U3
KOMIIOHEHTOB MHUpPOBOM KyJbTyphl. C METOIUYECKOM TOUKM 3pEHHSI TaKOu
NOAXOJ K OMNpEACICHUIO 1eJe H3y4eHUsi MpeaMeTa SBISIETCA BIIOJIHE
ONpaBIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHS TJIaBHBIMU LEISIMU U3Y4YEHUS IpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (¢dopMUpPOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUM Kak BaKHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH
JIeXKaT KIIFOUYEeBbIE MOHATHSA, DyHIaMEHTaIbHbIC 3aKOHBI U TEOPUHU XUMUH,
OCBOEHHE SI3bIKa HAyKH, YCBOGHHUE M MOHUMAHUE CYNTHOCTH JOCTYIHBIX
0000111eH1IT MUPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMIIEHHE C UICTOpUEH
UX Pa3BUTHS U CTAHOBJICHHUS;



e (dopmupoBaHHE M pa3BUTHE TMPEACTABICHUI O HAayYHBIX METOAax
MO3HAHMS BEIIECTB M XHMHYECKUX pEaKuil, HEOOXOIUMBIX IS
NpUOOpPETEHUs] yMEHU OPUEHTHPOBATHCS B MUPE BEUIECTB M XUMHUECKUX
SABJICHUN, UMEIOIIMX MECTO B IPUPOJE, B IPAKTUUECKON U ITOBCETHEBHOM
KU3HH;

e pa3BUTHE YMEHUH U CIOCOOOB IEITEIBHOCTH, CBSI3aHHBIX C HAOJIO/IEHUEM
U OOBSICHEHUEM XHMHYECKOTO 3KCHEPUMEHTa, COOJIIOJICHUEM IPaBUJI
0e30macHOro o0palleHust ¢ BeleCTBaAMH.

Hapsiny ¢ aTum, copepxaTenbHas XapakTEpUCTHKA LIeJIeH U 3a]1a4 U3YUeHUS
npeiMera B MporpaMMe MO XHMHUM YTOYHEHAa W CKOPPEKTUpPOBaHA B
COOTBETCTBUM C HOBBIMU IPUOPUTETAMH B CHCTEME CPEIHEr0 OOIIEro
obOpazoBanusi. CerofHsl B MPENOIaBaHUM XUMUU B OOJIBIIICH CTEIEHU OTHAETCS
MPEANOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJEpKaHHs  OOy4yeHus,
OpUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIIYCKHMKa 00IIe00pa3oBaTeIbHOM
OpraHu3aliy, BiaJCIOlIEro He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOU
IPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMU aKTUBHOTO MOJTYYEHUS 3HAHUI
Y IPUMEHEHUS UX B PEaJbHOM JKU3HU JJI PELICHHS MPAKTUYECKUX 3a1ay.

B cBs3uM ¢ 3TUM mOpH U3y4YEHHM IpeaMeTa «XUMHUsSD» JIOMUHHUPYIOIIEe
3HaYeHHUe NMPUOOPETAIOT TaKUE LENH U 3a]a4i, KaK:

ajanranus 00y4arommxcs K yCJIOBUSIM AMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(opMUpOBaHHE  HHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMO0Opa30BaHUIO,  COTPYAHUYECTBY,  CAMOCTOSITEIbHOMY  IPUHSATHUIO
IPaMOTHBIX PEUICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BEILIECTBAMHU U UX PUMEHEHUEM;

dbopmupoBaHre Yy OOy4YarOUIUXCS KJIIOUEBBIX HABBIKOB (KJIHOUYEBBIX
KOMIIETEHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUEHHE MJIsi Pa3Iu4HbIX BUIOB
NeSATEIbHOCTH: PEIeHHs MPoOJIeM, TOUCKa, aHallu3a U 00paboTku HH(pOpMauH,
HEOOXOAMMBIX JUIsl MPUOOPETEHHs OMbITa AEATEIBHOCTH, KOTOpas 3aHUMAeT
Ba)XHOE MECTO B TNO3HAHWM XUMHUH, a TaKXKe Uil OLUEHKH C MO3UILHMA
HKOJIOTMYECKON O€30MacCHOCTH XapaKTepa BIMSHMS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HA OPraHU3M Y€JI0BEKA U IPUPOIAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh
HOBBIE€ 3HAHUS MO XMMHHU B COOTBETCTBUHU C YKU3HEHHBIMU NOTPEOHOCTIMH,
MCIOJIb30BAaTh COBPEMEHHBbIE HH(POPMAIMOHHBIE TEXHOJIOTMM AJIi TIOHMCKAa U
aHaiM3a Y4YyeOHOM W HAYYHO-TIONMYJISIPHOM HMHGPOpPMAIUM  XHUMHUYECKOTO
CoJIep KaHUS;

dbopMupoBaHre | pa3BUTHE Y OOYYAIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIILIEHUs, HAO0JI0IaTebHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOJWMbI, B YACTHOCTH, MpH IUIAHUPOBAHUU H
IPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOyYaromuxcsi YOEeXKIEHHOCTH B T'yMaHHCTHYECKOU
HAIpPaBJIEHHOCTH XMMHHU, €€ BaKHOM pOJIM B PEUICHUM INIOOATBHBIX MpoOieM
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PaIMOHAIBPHOTO TIPUPOJIOIOIB30BAHUS, TTOMIOJIHCHUS SHEPTETUUECKUX PECYpPCOB
Y COXPAHEHMsI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOMMOCTH OEPEKHOTO
OTHOIIEHUSI K TPHUPOJEC U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCIIOJIH30BaHUS TIOJYYCHHBIX 3HAHWHN ISl TPUHSATHS TPAMOTHBIX PENICHUN B
CUTYaIMIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHSIMHU.

B yuyeOHOM mtaHe cpegHero oOmero oOpa3oBaHUS MPEAMET «XHUMHSI»
0a30BOTO YpPOBHS BXOJHUT B COCTaB NpeIMeTHOH oOjacth «EcTecTBeHHO-
HAyYHBIC TIPEIMETH.

OOmiee 4ynca0 4YacoB, OTBEACHHBIX IS M3YyYCHHS XHMHH, Ha 0a30BOM
yYpOBHE cpeaHero odmero oopa3oBanus, coctaisaeT 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hegento0), B 11 kinacce — 34 gaca (1 yac B Hefiemio).

COAEPKXAHUE OBYUYEHUA

10 KITIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU

[IpeameT opraHM4ecKo XUMHUH: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
B IIOJIyYCHHH HOBBIX BELIECTB U MAaTEPHAIOB. Te€opHUsl CTPOEHUSI OPraHUYECKUX
coenuHeHnd A. M. bytnepoBa, €€ OCHOBHbIE NOJIOXKEHUA. CTPYKTypHBIE
(opMyIbI OpraHUYECKUX BEIIECTB. I OMOJIOTHS, H30MepHUsl. XUMUYECKAsI CBSI3b B
OpraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o  kjHaccu(UKAMKM  OPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CucTeMaTu4yecKas) U TpUBUAIbHBIC
Ha3BaHMS BAKHEUILNX MPEICTABUTENEHN KJIACCOB OPTAaHUYECKHUX BEILIECTB.

OKCNEepUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M MX MPEBPALLECHUI:
O3HaKOMJIEHHE ¢ oOpa3lamMu OpraHMYeCKHX BEIIEeCTB M MaTepuajiaMu Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJ OPraHMYEeCKHX BEIIECTB, HaOIIOJCHUE U
ONKMCAHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IIPU HarpeBaHUH (IUIaBJIEHUE, OOYTJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAn. MeTtaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuu 3aMellleHus U TOpPEHUs), HaXOXACHUE B MPUPOJE, MOIYYEHHE H
IpUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUM psAZl. DTUJIEH U MPOIHUIICH —
OpOCTENIINE MPEACTABUTENN aJKEHOB: (M3MYECKHME U XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUA, TATOTCHUPOBAHUSA, TUIpaTallUd, OKUCIEHUS W
MOJIMMEPHU3ALIIH ), TIOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u metunOyraaueHn-1,3: cTrpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBA (peakius noaumepusannu). [loaydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.



AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUN psi.
ALleTWIEH — IPOCTEHMIIMM MPEACTABUTENb aJKWMHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XMUMHYECKHE  CBOMCTBa  (peakuuu  THAPUPOBAHUS,
raJIOT€HUPOBAHMUS, TUAPATALINN, TOPEHUS ), IOTYyUYEHUE U TPUMEHEHUE.

Apenbl. ben3zoin: cocras, cTpoeHue, HpU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuyy raJoreHupoBaHUs U HUTPOBAHMUS ), IOTy4EHUE U IPUMEHEHue. To1yon:
cocmas, cmpoeHue, @usuuveckue U XumMuyeckue ceolrcmea  (peaxkyuu
2aN02eHUPOBANUS U HUMPOBAHUS), noJayuenue u npumeHnerue. TOKCUYHOCTb
apeHOB. I'eHeTHUYecKas CBA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMIEKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YINIEBOAOPOAOB. lIpUpOaHBINM ra3 W MOIyTHBIE
He¢Tsaubie ra3pl. Hed1s u e€ npoucxoxnenue. CrocoOsl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKHil), nmuponu3. [IpomykTbl
nepepadoTku He()TH, X TPUMEHEHHUE B IPOMBILUIEHHOCTH U B ObITY. KaMeHHbII
YTOJIb U POAYKTHI €r0 MepepadoTKH.

DOKcnepuMeHTAIbHbIE METOAbl M3YyYEHHUs BEUIECTB U UX IPEBPAILCHHIA:
O3HAaKOMJIEHWE C OO0pa3luaMy IUIACTMACC, KAaydyyKOB M PE3UHBI, KOJUICKIIHH
«Hedpts» u «VYromap», MOAEIUPOBAHHE MOJEKYJI YIJIEBOAOPOJAOB U
raJIOT€HONPOU3BOIHBIX, IPOBEJCHUE NPAKTUYECKOW palboThl: MOJIy4YE€HUE
ATUJIEHA U U3yYEHHUE €r0 CBOWCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJIHOIO BEIECTBA WM IPOJYKTA PEAKLIUU IO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

KucJsiopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHHMPTHI. METaHOA W ATAHOJ: CTPOCHHE,
(¢u3nuecKkue M XMMHUYECKHME CBOMCTBA (pEaKkMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMpPUMEHEHHE. BOJOpOAHbBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJa Ha OPraHKu3M YeJIOBEeKa.

MHoOroaromMHble CIHUPTHL. OTWICHIVIMKOJIb W TJIMLEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO IIETOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peakiysi Ha MHOTOaTOMHbIE cUpThI). JlelicTBue Ha
opraHusM uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

deHol: CTPOCHHE MOJICKYNBI, (PU3MUECKHe W XHMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anpperunpl U kemowuvi. DPOpMANBIAETHA, AUETANBAETUI: CTPOEHUE,
du3nueckrue U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKIUH ), OJYyUYECHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCyCHAasi KUCIIOThI: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOICTBA,
oO1ue 7151 Kjlacca KUCIO0T, peaKIUs STEPUPUKALINHN ), IOTYyYEHUE U IPUMEHEHHE.
CreapuHOBasi M OJICMHOBAsI KMUCJIOThI KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILIEE ACHCTBHE.
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Crnoxubie >QHUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxubix  d¢pupoB. Kupsl. T'mapomus xupo. IlpumeHnenue KHUPOB.
buonornueckas poJb :KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus yYrieBogoB (MOHO-, HH- H
noyMcaxapuibl). [Joko3a — mpocTeMuid  MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuaom meau(ll), okuciaeHrne aMMruadHbIM pacTBOpoM okcuja cepeopa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bl), HAX0XKJIEHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nenmrono3a kak npupoanbie nonuMmepbl. CTpoeHue Kpaxmaia U
HeUTroNIo3bl.  PU3MYECKME W XUMHUYECKHME CBOWCTBA Kpaxmayia (THUAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUS BEIIECTB W UX MPEBPAIICHUI:
MIPOBE/ICHNE, HAOIIOICHUE U ONMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUE€CTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIUPTOB (OKHUCICHUE 3TaHOJIa
okcusnoM meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOACHCTBHUE TIIUIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) u runpoxcugom menu(ll), B3aummopeicTBue Kpaxmana ¢
MOJIOM), TPOBEACHHE MPAKTUYECKOW pabOThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluucienuss mo ypaBHEHUIO XHMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIH MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

A3zoTcoaeprkalme OpraHu4ecKue COeIMHEHHUS.

AMHWHOKUCIIOTBI ~ Kak  aM(OTEpHbIE  OpPraHUYECKUE  COCAUHEHUS.
du3nvecKkue U XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpE TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak mpupoaHbIe BBICOKOMOJICKYJISIpHbIE coequHenus. [lepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OENKoB. XMMHUYECKHE CBOMCTBA OCJIKOB:
TUAPOJIN3, ICHATYPAIHs], KAYECTBEHHBIC PEAKIINK Ha OCJIKU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
HAOJIIOICHUE W OTMCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: JIHATypalus OeTKOB
IIPY HarpeBaHWU, I[BETHBIE PEaKIINU OEIKOB.

BricokoMouieKyJISIpHbIE COeIUHEHNS

OcCHOBHbBIE TOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COETMHEHUI: MOHOMED,
NOJIMMEP,  CTPYKTYpHOE  3BEHO, CTEeNeHb  MOJUMEPHU3alUU,  CPEIHSs
MoJieKyJisipHass Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYISIPHBIX
COEIMHEHUI — TTOJIMMEPU3ALIMS U MOJIUKOHACHCAIHS.

DKCIepUMEHTAIbHBIE METOJbl M3YUYEHHUS BEIIECTB W HX IPEBPAILCHUI:
O3HAaKOMJIEHWE C oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
1acTMacc, KayuyKoB.

MexXnpeaMeTHbIE CBS3H.



Peanm3zanust MeXpeIMETHBIX CBSI3€U NPU U3YYEHUH OPTAHUYECKON XUMUU
B 10 Kjlacce oCylIecTBIIIETCS Yepe3 UCHOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHbIX MTOHATUH, TaK U MOHATUMN, SIBISIIOLIUXCS CUCTEMHBIMU ISl OTAEIIBHBIX
MPEAMETOB €CTECTBEHHO-HAY4YHOI'O LIUKJIA.

OOmme ecTecTBEHHO-HAay4yHble TIOHATHUSA: SIBICHHME, Hay4dHbId (akT,
TUIOTE3a, 3aKOH, TEOpHs, aHaIW3, CUHTE3, Kiaccuukaus, NepUOAUYHOCTD,
HaOJII0JICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

@dusuka: wmarepus, DJHEprus, wmacca, arToM, OJJIEKTPOH, MOJIEKya,
HSHEPreTUUECKU YpOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIUUNHBI U €MHUIIBI X U3MEPEHMS.

buonorus: knerka, opranusm, 6uocdepa, oOMEH BEIIECTB B OpPTaHU3ME,
¢dorocuHTE3, OMOJIOTMYECKH aKTHBHBIC BellecTBa (O€NKH, YTJIEBOJbI, KHUPHI,
(epMEHTHI).

I'eorpadusi: MuHepanbl, TOpPHBIE TIOPOJbI, TMOJE3HbIE HNCKONAEMBIE,
TOTUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAalMOHAIBHOTO IUTAHUA,
MOIOIIME CPENCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE Mpenaparbl, MaTepHabl
U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHI 3leMEHT. ATOM. Sapo aToma, H30TOMNblL. DJIEKTPOHHAs
000J104YKa. DHEPreTUIECKNUE YPOBHH, IIOAYPOBHU. ATOMHBIC OpOHTaiH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeAesieHUsl AIEKTPOHOB O OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOHPUTYpaALIUs aTOMOB.

[Tepuonnueckuit 3akoH u llepuogmueckas cucTeMa XHUMHUYECKUX
anementoB JI. WM. MenneneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA H
Ilepnoguueckoir cucteMsl xuMuudeckux anemeHToB J[. M. Menneneesa c
COBPEMEHHOU TEOpHUEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOVCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOMXHBIX BEILECTB MO
rpynmnaM v nepuojaM. 3HaueHUe MEpUOINYECKOT0 3aKOHa B Pa3BUTHUN HAYKHU.

CtpoeHue BeliecTBa. XHUMHUYECKas CBs3b. BHIBI XUMHUUYECKOW CBSI3U
(KoBaJICHTHasi HEMOJIAPHAS U MOJISIpHAsl, HOHHAs, METaJNInYecKas ). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBI W JIOHOPHO-
akIenTopHblil). BogopoaHas cBsizb. BajneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa MONEKYNSPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA  COCTAaBa  BEIIECTBA. TUIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUTOMAHBIE PACTBOPBL.

MaccoBasi 10Jis1 BEIIECTBa B pacTBOPE.
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Knaccudukanums  HEOpraHMYEeCKHMX  COCIUHEHUH. Howmenxkiarypa
HEOPraHMYECKUX BEUIECTB. [ €HeTHdeckas CBsI3b HEOPTAaHMYECKUX BEUIECTB,
MPUHAIIEKAIUX K PA3JTUYHBIM KJIACCaM.

Xumudaeckass peakmusa.  Kiaccudukanus XUMHUYECKHX  peaknuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacCChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YHEPTUH MPU XUMHUECKUX PEAKIIMIX.

CKopoCTh peakiinu, e€ 3aBUCUMOCTb OT pa3IMuHbIX (hakTopoB. OOpaTUMBbIE
peakuuu. XuMuyeckoe paBHOBecue. DaKTOpbI, BIMSIOIMIME HA COCTOSHHUE
xumuueckoro pasHoBecus. [Ipunuun Jle [larenbe.

Onektponutuyeckas nucconuanus. CuiibHble M Cia0ble SJIEKTPOJIUTHI.
Cpenia BOJIHBIX pacTBOPOB BEIIECTB: KUCIAsl, HEUTpalibHAsI, I1IEJI0YHASI.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKITUU.

DKCNEPUMEHTAIBHBIE METOJbl U3YYEHHUSI BEIIECTB M HMX IPEBPAIICHUM:
neMoHctpanus Tadnun «llepuoauyeckas cucteMa XuMU4YecKux 3yemMeHToB J1. U.
MenneneeBay, U3ydeHUE MOJEICH KPUCTAUIMYECKUX PEHIETOK, HAOIIOICHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPaTOPHBIX OMBITOB (Pa3yIOKEHUE
MEPOKCUJIa BOJAOPOJA B NPUCYTCTBUU KATaIU3aTOpPa, OMPEAECICHHUE CPEIIbl
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAWKATOPA, pEaKuu
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUUECKOU paboThl «BiusiHUe pa3iIMdHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

PacuérHble 3anaum.

Pacuérel 10 ypaBHEHMAM XUMHUYECKMX pEAKLMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUYETHI C MCIOJIB30BAHUEM IOHATHUS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramner. Ilomoxenne HemeramnoB B Ilepuoanveckoil cucreme
xuMuueckux snemeHToB JI. V. MenpeneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
®du3znyecKkre CBOMCTBA HEMETAIIOB. AJIIOTPOIHUS HEMETAJIOB (Ha MpUMEpE
KHucjiopoaa, cepsl, hocdopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BAKHEHIIINX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepoga MW KpEeMHHS) M HUX  COCIUHECHHH  (OKCHJIOB,
KHCJIOPOJACOJIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXKHENUIINX HEMETAIUIOB U UX COEUHECHUM.

Meramnsl. [lonoxenune metamios B [lepuoauueckoi cucteMe XUMUYECKUX
anemenToB [[. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTayyioB. O0mue ¢pu3ndeckue cBoiicTBa MeTauioB. CIijiaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUN PSJI HAMTPSIKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BOKHEUIIMX META/UIOB (HATpHM, Kaluid, KaabIlUi,
MarHui, aJlOMUHUMN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUMH.

OO6mume crnocoObl MOy4eHUs] METAJIOB. [IpuMeHeHne MeTaliioB B ObITY U
TEXHHKE.

DKCNEPUMEHTAIbHBIE METOJbl HU3Y4YEHHUS] BEIIECTB M HMX MPEBPAIICHUN:
M3y4deHUe KOJUICKIMU «MeTaibl U CIJIaBbl», 00pa3IoB HEMETAIIJIOB, PElICHUE
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AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOCHCTBIE THPOKCHUIA ATFOMUHUS C PACTBOPaMU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIUU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3anaumn.

Pacuérel Macchl BelecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce MM 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl mMacchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKLUU, €CIIU
OJIHO U3 BELIECTB UMEET MIPUMECH.

XuMus 4 )KU3Hb

Ponb xumuu B 06ecriedeHrH 3KOJIOTMYECKOM, SHEPTeTUUECKOW U MUIIEBON
0€30macHOCTH, PA3BUTHU MEIUITMHBL. [[OHATHE O HayYHBIX METOJAaX MO3HAHMS
BEIIECTB U XUMUUYECKHUX PEAKIIHM.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHLIUNAX MPOMBIIIIEHHOTO
MOJy4YEHHUS] BAKHEUIIINX BEUIECTB.

UenoBek B MHpE BEHIECTB M MATEPHUATOB: BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTE€pUANIbl, KPACKH, CTEKIIO, KEpaMHKa,
MaTepHUalbl s JICKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKUE U MUHEPATbHBIC
yI00peHus.

XUMHSI M 300pPOBbE UYEIIOBEKA: IMPABUJIA UCITOJIB30BAHUS JIEKAPCTBEHHBIX
npernaparoB, MpaBuia OE30MacHOTO HCIOJIb30BAaHUS TIPEnapaToB OBITOBOM
XVMMWH B IIOBCETHEBHOW KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBSI3€M Mpu  HM3ydyeHUH oOmed o
HEOpPraHn4eCcKo XxuMuu B 11 Kitacce oCyliecTBIsieTCs 4epe3 UCIIOIb30BAHUE KAK
OOIIUX ECTECTBEHHO-HAYYHBIX TIOHATUM, TaK W TOHSITUH, SBISIOMIUXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHbIN (akKT, TUIOTE3a, 3aKOH,
TEOpUSs, aHAIW3, CHUHTE3, KiIaccuuKaius, MNEPUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

du3suKa: MmaTepusi, SHEPTHUsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOI, PaAMOaKTUBHOCTb, MOJIEKYJId, DHEPreTUUYECKUN YPOBEHb, BEILECTBO,
TeN0, 00BEM, arperaTHOE€ COCTOSIHHME BENIECTBA, (DU3MYECKUE BEIUYUHBI U
€MHUILbI UX U3MEPEHUS, CKOPOCTb.

buonorusa: «inerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HbIE WCKOIAaeMbIe,
TOILIMBO, PECYPCHI.

TexnoJorus: XUMHUUYCCKas IMPOMBIINIJICHHOCTD, MCTAJIIIyprusi,
IIPON3BOACTBO CTPOUTCIIbHBIX MaTCcpHraoB, CEJIbCKOXO03SMCTBEHHOEC
IMpOn3BOACTBO, nuIicBas IMPOMBIINIJICHHOCTD, q)apMaHeBTI/I‘I€CKa$I
IMPOMBIINIJICHHOCTD, IIPONU3BOACTBO KOCMETUUCCKUX IIPCIIapaToB, IIPOU3BOJACTBO
KOHCTPYKIMOHHBIX MaTcpUuaJIoB, QJICKTPOHHAsA IMPOMBINIJICHHOCTD,
HaAHOTCXHOJOI'NH.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOEHUS
OOyJaroIuMuUCs TPOrpaMM CpEIHEro oO0Imero oOpa3oBaHUs (JIMYHOCTHBIM,
METaNpeAMETHbIM M MpeaMeTHbIM). HayyHo-mMeTonuyeckoid OCHOBOWM ISt
pa3paboTKy MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHUs SIBJISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHM € CHUCTEMHO-AESTEIBHOCTHBIM MOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS IMpeAaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLIUE:

OCO3HaHWE OOYYArOUIUMUCS POCCUHCKON TPaKJAHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMUXCS PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIIMMH LETOCTHON
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KM3HEHHBIE TIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTUTaloTCs B
€MHCTBE YYEOHOM U BOCIUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU U UJ€aIaMHl POCCUHUCKOTO TPaskIaHCKOTO OOIIECTBA, TPUHITHIMU B
oOliecTBe HOPMaMH U MPaBUIIAMU MOBEACHMSI, CIIOCOOCTBYIOIUMHU IpoLieccaM
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
o0yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHOM M MPAKTUYECKOH NEATEIbHOCTH
oOy4Jaronuxcs o peaju3aiii TPUHATHIX B 00IECTBE [IEHHOCTEW, B TOM YHUCIIE
B YacTH:

1) rpa:KaaHCKOTr0 BOCIIMTAHMA

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEJCTABICHUS] O COIMAJIbHBIX HOpPMAaxX M MpaBUJIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH NPU CO3AAHHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33144, BHIMOJTHEHUU

XUMHNYCCKHUX OKCIICPUMCHTOB,
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CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryYMEHTBI JIPYTUX MIPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHLHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

IIECHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY M HAy4YHOMY HAaCJEAUIO
OTEYECTBEHHOW XUMUH;

yBaKEHUsSI K MPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
IPUMEHEHUSI XUMHUHU, OCO3HAHHS TOTO, YTO JOCTUKEHUS HAYKU €CTh PE3yJIbTar
JUIMTENIbHBIX ~HAOJNIOACHUM, KPOMOTIUBBIX HKCIEPUMEHTAIBHBIX TTOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UMHTEpeca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze WHPOpPMAIMK O  TEPEJOBBIX  JIOCTHKEHHUSX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SIBJICHUSIMH, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEAECHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UILINI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MOCTYTKOB;

4) gpopmMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHUSl IIEHHOCTEW 3J0poBoro u 0Oe3omacHoro oOpa3a >KW3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOmro/IeHns MpaBui 0e30MacHOro OOpallleHHs C BEIIECTBAMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTU TMPAaBUJI HWHIUBUAYAJIBHOTO U KOJUICKTUBHOIO
0€30I1acHOr0 MOBE/ICHUS B CUTYAITUSX, YTPOKAIOIINX 3I0POBBIO U dKU3HU JIIOJICH;

OCO3HAHMUSI MOCIIEICTBUI U HEMPUSITUSL BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
JeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHMX BHJAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3adad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3y4eHUI0 Tpodeccuii pa3IMaHOoro pojaa, B TOM
YuUCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN TI0 XUMUHU;

YBaXXEHHUS K TPYY, JIIOISM TPyAa U pe3yjbTaTaM TPyJI0BOH AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBHUAYAJIbHOW TpaeKTOPUU
obOpazoBaHus, Oyayiier npodeccun U peanusaiu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHH, UHTEPECOB
1 TTOTpeOHOCTEH 00IIecTBa;
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6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU IeJIeCO00PA3HOTO OTHOIICHUS K MPHUPOJE, KaK UCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUS TJI00aJTBFHOTO XapaKTepa 3KOJOTHUYECKHX MPOOJIeM, BIUSHHUS
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIIMATIBHOM CpEIbl;

OCO3HAaHMSI HEOOXOIUMOCTH HCIOJB30BAHUS JOCTIKCHUN XHUMUHU IS
pellIeHusT BOIPOCOB PAIlMOHAIIBHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBHUM, MPUHOCIIIUX BpEI OKpYKarolen
IIPUPOJIHOM CpeJie, YMEHHUS MTPOTHO3UPOBATh HEOIAronpHUATHBIE SKOJIOTHYECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX JEHCTBUNA U IPEAOTBPAILATh UX;

HallMyus Pa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHUS, SKOJOTMYECKOU
KYJbTYpPbl, OIbITa JAESITEIBHOCTH SKOJOTMYECKOM HaNpaBIECHHOCTH, YMEHUS
PYKOBOJICTBOBaThCS UMHU B MO3HABATEIHLHON, KOMMYHUKATUBHON U COITUAIBLHOMN
MPaKTUKE, CIOCOOHOCTH W YMEHUS aKTHUBHO MPOTUBOCTOATH HJICOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUSl CHeUPUKH XUMUU KaK HayKd, OCO3HaHUA €€ poiu B
(GbopMHpPOBaHUK PAIIMOHATIEHOTO HAYYHOTO MBINUJICHUS, CO3aHUH LIEIOCTHOTO
IPE/ICTaBIICHUS 00 OKPYXaIOIleM MUPE KaK O €TMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEW M PEIICHUU MPOOJIEeM COXpaHECHHUS
IPUPOJIHOTO PaBHOBECHS;

yOEXKJIEHHOCTH B 0COOOM 3HAYMMOCTM XUMHUHU JJII COBPEMEHHOMN
IUBWIM3ALMKU: B €€ T'YMaHHUCTHUUECKON HANpaBICHHOCTH M Ba)XXHOW poOJIM B
CO3JJaHUM HOBOM 0a3bl MAaTepUAIbHOW KYJbTYPhI, PEIICHUU TJI00aTbHbIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M  DKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecrie4eHnr YCI0BUM YCTIEITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka’KJI0Oro 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIb30BATh
MOJIy4aeMble 3HAHUSA JJIs1 aHAJIU3a U OOBSICHEHUS SIBJICHUIM OKPY>KAIOIIET0 MUpa
U TPOUCXOAAIIMX B HEM HW3MEHEHUW, YMEHHUS Jenarh OO0OOCHOBAaHHBIC
3aKJIIOYEHUST HA OCHOBE HAYYHBIX (DAKTOB M WMEIOMIUXCS JAHHBIX C IIEJIBIO
MOJTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTEJIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
penieHus mMpooJieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM e TEILHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HEMPEPHIBHOMY OOpa3oBaHUIO U
caM0o0Opa30BaHNIO, K AKTMBHOMY TMOJYYEHHUIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBUHM C )KM3HEHHBIMHU OTPEOHOCTAMU;



MHTEpeca K 0COOEHHOCTSM TPYAa B Pa3IMUHbIX chepax npodeccuoHaTbHON
NEeATETBHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHUS yUeOHOT0 MpeaMeTa « XuMHUs Ha
YPOBHE CpEeHEro 00IIEro 00pa30BaHUs BKIIIOYAIOT:

3HaUUMbIe 1T (OPMHPOBAHHMS ~ MHUPOBO33PEHUS  OOYyJarONIUXCs
MEKIUCIIUTUTMHAPHBIC (MeXTpeAMETHBIE) oOIIeHayYHbIe TTOHSITHS,
OTpaXKaroIlye IEIOCTHOCTh HAYYHOW KApTHHBI MHUpPA U CHEIMU(UKY METOI0B
MO3HAHMS, MCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEPrusi, SBJICHHUE, MPOIEeCC, CUCTEMa, HAyYHBIA (aKT, MPUHIMII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHHE, HAOIIOJICHUE, H3MEpEHHE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHbIC y4eOHBIC JNEeNCTBUS (mo3HaBaTeNNbHBIC,
KOMMYHHUKAaTHBHBIE, PETryJIATHBHBIC), oOecreunBaromue (HOpMUPOBAHHE
(GyHKIIMOHATBHON TPAaMOTHOCTU U COIUAJIBHOW KOMIIETEHIIMY O0y4aroluXCs;

CITOCOOHOCTH oOy4Jarommxcst HCII0JIb30BaTh OCBOCHHBIC
MEKIUCIIUTUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIC
JNEUCTBHUS B MO3HABATEIBHOW U COIMAIIBHOMN ITPAKTHUKE.

MertanpenMeTHbIE PE3ybTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
Y4eOHBIMU  TO3HABATEJILHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JICMCTBUSIMU.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbLHBIMH
NEUCTBUSAMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBUSA:

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh M aKTyaJIU3UpPOBaTh  IPoOJIeMYy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEAEATh 1IN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMHU
LICIISIMHU;

HCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICJISATh XapaKTEePHbIC MPU3HAKU MOHITUN U YCTaHABIMBATH UX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIUE MTOHATHS JJ1s1 OOBICHEHUS OTIACIbHBIX (PAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPHUTEPHHM JUIS KIIACCU(UKAIIMM BEIIECTB H
XAMUYECKHUX PEaKIINM;

YCTaHABJIMBATh MPUYUHHO-CICICTBEHHBIE CBSI3HM MEXIY HW3Yy4Ya€MbIMU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXKIEHUSI (MHIYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTHH), BBISIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B pacCMaTPUBAEMBbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

OPUMEHSITh B TIpoOIlecCe  IIO3HAHUS, UCIOJIb3yeMble B  XUMHHU
CUMBOJIMYECKHE  (3HAKOBbIE)  MOJENH, MpeoOpa3oBbIBATH  MOJIENbHBIE
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MIPEICTABICHUS — XUMHYECKHUI 3HAK (CUMBOI) AJIEMEHTa, XUMUYecKas (popmyia,
YpaBHEHUE XUMUYECKON PEAKLMK — IPU PEIICHUH YYEOHBIX IMO3HABATENbHBIX U
MPAaKTUYECKHUX 3aJa4, TPUMEHATh Ha3BAHHBIE MOJIEJbHBIE MPEACTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX IPU3HAKOB HM3yYaeMbIX BEIIECTB M XUMHUYECKUX
pEaKIuu.

2) 0a3oBbI€e MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJaJI€Th OCHOBAaMHU METOJ/I0B HAYYHOT'O MO3HAHMS BEILIECTB U XMMHYECKUX
peakuuii;

GopMynupoBaTh LE€IM M 3aJa4d  UCCIENOBaHUS, HCIOJIb30BaTh
[IOCTABJICHHBIE U CAMOCTOSITEILHO C(OPMYJIUPOBAHHBIE BONPOCHl B KAueCTBE
MHCTPYMEHTA MO3HAHUS M OCHOBHI JIJIs1 JOPMHUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MIPaBUIIbHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIQZIETh HABBIKAMHM CAMOCTOSITEJILHOIO IUIAHUPOBAHUS U IPOBEACHUS
YYEHUUYECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOJATh 32 XOJI0M
MpoILIEcCca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOopMyIUpOBaTh
0000IIEHHsT W  BBIBOJABl OTHOCUTENBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
MCCJIEI0BAHMS, COCTABISATh 00OOCHOBAHHBIN OTYET O MPOJIETaHHOU padboTe;

npuoOpeTaTh OMNBIT YYECHUYECKONW HCCIIEOBATENIbCKOM U MPOEKTHOM
JESTeIbHOCTH, NPOSBIATh CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIEHOMY
IIOMCKY METOJOB PELICHHs MPAaKTHYECKUX 3a/ad, NPUMEHEHHIO pPAa3JINYHbIX
METOJIOB ITO3HAHMSI.

3) pa6ora ¢ ungopmanmeit:

OPUEHTHPOBATbCS B PAa3IMUHBIX MCTOYHMKAX HHpopManuu (Hay4yHO-
MOMyJIsipHasl JINTepaTypa XMMHYECKOTO COAEpKaHUs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHaIM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popM
MPEACTABICHUS,  KPUTHYECKH  OLIEHMBaTh €€  JOCTOBEPHOCTh U
HEMIPOTHUBOPEYNBOCTH;

(opMyIMpPOBATH 3aIIPOCHI U IPUMEHSThH Pa3IUYHbIE METObI PU MTOUCKE U
orOope HHPOPMALIMH, HEOOXOAUMOM MJid BBINOJHEHUS YYEOHBIX 3a1ad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JINYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

HCIIOJIb30BaTh HAyYHBI $3bIK B KauecTBE CpeAcTBa Ipu padore ¢
XUMHUECKON HWH(pOpMaLuel: MNPUMEHITh MEXNpeaMeTHble ((pu3nueckue Hu
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aOOpEBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKUE CPEICTBA
HarJIAIHOCTH.

OBjaieHue YHMBEPCAJIbHBIMM KOMMYHUKATUBHBIMHM 1eCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYILIECTBY 00CYK/1aeMOM TEMbI B XOJI€ IMaIora U/ uiu
JUCKYCCUHM, BBICKa3blBaThb WU, (GOPMYIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJI0KEHHON 3a1a4H;
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BBICTYIIATh C MPE3EHTAIMEH Pe3ybTaTOB MO3HABATEIBLHOU JEATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpU
BBITIOTHEHUH XHMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW paboThl 1O
HCCIIEZIOBAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peajn3alui y4eOHOro IpoeKTa U
(GopMyIHpOBaTh BBIBOABI 110 pe3yabTaTaM MPOBEIEHHBIX MCCIIEAOBAHUHN MyTEM
COTJIACOBAHUS MO3ULIUH B X0/1€ 00CYXICHHUS 1 OOMEHa MHEHHSIMH.

OgyageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1eHCTBHSMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO IO3HABATENIBHYIO
AeSITeIbHOCTD, ONpeAensiss e€ LeNd W 3aJadyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IMpEIaraeéMblii alropuT™M JACUCTBUI Mpu
BBITIOJTHEHUH YYE€OHBIX M HCCIEIOBAaTEIbCKUX 3a]a4, BbIOMpaTh Hauboiee
s dekTuBHBIN cOcO0 UX pemieHus] C y4€TOM MOJTYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYLIECTBJIAITh ~ CAMOKOHTPOJb  CBOEH  JEATENbHOCTH HAa  OCHOBE
camMoaHaJIu3a U CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMerHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUSD)
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TMPEJACTABICHUM O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA, POJIM XHMHUU B IO3HAHUU SIBJICHUN
npupoabl, B (QOPMUPOBAHWUU MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €&
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOAMMOW Jisl PEIICHUS MPaKTHYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIECHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHWYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMUYECKUI DJIEMEHT, aTOM, »JJIEKTPOHHAs
o0oloYKa aTroma, MOJIEKYyJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMUYECKas CBSI3b, CTPYKTYpHast hopmyra (pa3BEpHyTas U COKpaIIEHHAs ), MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, YTIEPOIHBIN CKeJIeT, (PYHKIIMOHAIbHAS
rpylmna, paaukal, H30MEpPHs, H30MEPbL, TOMOJOTMYECKUH psll, TOMOJIOTH,
YIJIEBOIOPO/IbI, KUCIOPO/I ¥ A30TCOIEPIKAIlE COEANHEHNSI, MOHOMED, MOJIUMED,
CTPYKTYpPHOE€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCJANHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opranndeckux BeulectB A. M. ByTnepoBa, 3aK0H cOXpaHEHUS
Macchl  BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUN  SI3bIK  XHUMUH;
MHUPOBO33PEHUYECKHUE 3HAHUS, JEKaIlUe B OCHOBE MOHUMaHUS MPUYMHHOCTH U
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUMN, (haKTOJIOTMYECKUE CBEICHUS O CBOMCTRBAX,
COCTaBe, MOJYYCHUHU U 0€30MMaCHOM UCIOIb30BAHUU BOXKHEHIIINX OPraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;



c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTEPHBIC MPU3HAKU MOHITHIA,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIIUE OHATHUS PU
ONMCAHUM COCTaBa, CTPOCHUSI M MPEBPALIEHUI OPraHUYECKUX COCANHEHU;

c(hOpMUPOBAHHOCTh YMEHUI HCMOJIH30BaTh XUMUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYeCKMX BEIIECTB M YpaBHEHUH XMMHYECKUX PpEaAKIIH,
U3TOTABJIMBATh MOJIEJIM MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIsi MIUTIOCTPAIUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIUBATH MPUHAJIICKHOCTD N3YYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHHUIO K OIpEAeIEHHOMY
KJIacCy/Tpynme coeAuHeHui (YTJIeBOJOPOJIbI, KHUCIOPOA U a30TCOAEpkKallne
COEIMHEHHSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS), JaBaTh MM HA3BaHUA 110
cuctemarnueckoit Homenknatype (IUPAC), a Takke IpUBOIUTH TPUBUATHHBIE
Ha3BaHUsl OTAEJbHBIX OPTaHMYECKUX BEIECTB (3TUJIEH, MPONUJIECH, alleTUJIEH,
ATUJICHIJIUKOb, TTUUEPUH, (EHOII, (popManbAeru, aueTanbAerul], MypaBbHUHAas
KHCIJIOTa, YKCYyCHasi KHUCJOTa, OJEUMHOBAas KHUCJIOTa, CTE€apuHOBas KHUCIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c(OPMUPOBAHHOCTh YMEHMSI ONPEACNIATh BUABI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. byriepoBa 11t 0OBsSCHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT X COCTAaBa U CTPOCHHUSI; 3aKOH COXPAHEHUS MACCHI BEILIECTB;

cOpPMUPOBAHHOCTh ~YMEHUU  XapaKTepU30BaTh COCTaB, CTPOCHHE,
(¢u3nuecKue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENECH pPazIuUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, YTWJIECH, NPOIUJIEH, AlleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, TAHOJI, YTUJICHTJIUKOJIb,
[JIMLEPUH, (EHOJI, alleTalbIETU ], MypaBbUHAS U YKCyCHasi KUCIOTHI, TIIOKO03a,
Kpaxmaji,  LeJUII0JIo3a, AaMHUHOYKCYyCHasi  KHUCIIOTa),  WJUTIOCTPUPOBATH
F€HETUYECKYI0 CBSI3b MEXKJYy HUMH YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHUPOBAHHOCTb yMEHUS XapaKkTepru30BaTh MCTOYHUKHU
YIJIEBOJOPOAHOTO ChIpbsl (HE(Th, MPHUPOAHBIN ra3, yrojib), CHOCOOBI HX
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadoTKH;

c(hOpPMHUPOBAHHOCTh YMEHHI TMPOBOAWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJMYECTBA HCXOJIHOTO BEILECTBA WM MPOAYKTa
peakuuu 1O H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 HCXOIHBIX
BELIECTB WUJIU MPOAYKTOB PEAKINN);

c(hOpMHUPOBAHHOCTh YMEHHUM BJIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/IaX Hay4HOTr'O TIO3HAHUS, UCIIOIb3YEMBIX B XMMHUH MTPU U3YUECHUH BEILECTB
U XHMHUYECKMX  SIBJIeHUH  (HaOmioJeHue, M3MEpEHue, IKCIEPUMEHT,
MOJIEJIMPOBAHUE), UCIIOJIH30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIs1 TIPUHITHUS
pelIeHnui B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;
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chOpPMUPOBAHHOCTH ~YMEHHUH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYIOBAaHUEM, a TaKKe IpaBuia
oOpanieHus: ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUMUSMHU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (IIpPEeBpallleHUs] OPraHMYeCKUX BEIIECTB MpPU HarpeBaHUH,
MOJIyYCHHE OTWICHAa M U3YYEHHUE €ro CBOMCTB, KaueCTBEHHBIC pEAKIUU
OpraHUYeCKUX BEHIECTB, JICHATypalusi OEJIKOB MpU HarpeBaHUU, IIBETHHIC
peakiuu OEKOB) B COOTBETCTBUM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BeleCTBaMH M J1a0OpaTOpHBIM O0OpPYIOBaHUEM, MPEACTABIATH
pe3yNnbTaThl XWMHUYECKOTO JKCIEpUMEHTa B (QopMe 3alucu YypaBHEHHMA
COOTBETCTBYIOIIMX pEaKUuid U (POPMYTUPOBATH BBHIBOJBI HAa OCHOBE 3THUX
pE3yNbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(popManMIo, MOJIy4aeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IPYTUX);

c(hOpPMUPOBAHHOCTh ~YMEHHMH  COOMIOJaTh TMpaBWIa  HKOJOTHUYECKHU
I€JIECO00PA3HOrO MOBEACHUSI B OBITY U TPYAOBOM NEATENbHOCTH B IIENIAX
COXPaHEHUsS CBOETO 370POBbS M OKPYKarOUIEH MPUPOJHOU CpeIbl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBHS HA JKUBBIE OPraHU3MBI OIPENEIEHHBIX OPraHUYECKUX
BellecTB, MOHUMas cMbics nokasarens [1/IK, noscHaTs Ha mpuMepax crocoObl
YMEHBUIEHUSI U NPEIOTBPAIICHHUS HMX BPEJHOTO BO3JACHCTBHUS HA OPraHU3M
YEJIOBEKa,;

JUTsl OOYYaroIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MIPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX MO3HAHHUS BELIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CHENbIX W CIA0OBUASAIIMX OOYYarOIIUXCS: YMEHHUE MCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 0O0o3HaueHuit JI. bpaiins 1j1st 3anucu XUMHUYECKUX

bopmyi.
11 KJIACC

[IpenmetHble pe3yabTaThl OCBOeHUs Kypca «OOmas u HeopraHudecKas
XUMHUSD» OTPaXkKakoT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOW COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHpA, POJM XHMMHUU B TIO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOJAMMOM ISl PEIICHUS MPaKTHYECKUX
3a71a4 ¥ SKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE TOHATHS (XUMHYECKHH 3JIEMEHT, aToOM, U30ToII, S-, P-, d-
ANIEKTPOHHBIE OpPOUTATN aTOMOB, WOH, MOJIEKYJIa, MOJb, MOJSPHBIA OOBEM,

BaJICHTHOCTDb, OJJICKTPOOTPHLIATCIIBHOCTb, CTCIICHb OKHCJICHHUA, XHMHYCCKaAA
12
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CBA3b (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKAsl, BOAOPOIHASA), KpUCTAIUINYECKAs
peméTKa, TUIIbl XUMUYECKUX PEAKIUI, PACTBOP, DIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAST IUCCOLMALMS, OKHUCINUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakUry, XUMUYECKOE PABHOBECHUE); TEOPHUH M 3aKOHBI (TE€OpHs
BJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuii 3akod . 1. Menneneesa,
3aKOH COXPaHEHHUsI MaCChl BEIIECTB, 3AKOH COXPAaHEHHUs U MPEBPALLECHUS YHEPTUU
OpU XUMUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHI SA3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIUE B OCHOBE IOHMMAHHs NPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (DAKTOIOrMUECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJIy4eHMM U  0€30IaCHOM  MCHOJb30BAaHUMM  BAYKHEHIIHNX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON ACSITETLHOCTH YEIIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTh XapaKTEPHBIC MPU3HAKU MOHITHIA,
YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJI30BATh COOTBETCTBYIOLINE NTOHATHS IIPU
ONMCAaHUH HEOPTraHWYECKUX BEIIECTB U UX NPEBPALCHUN;

c(hOpMUPOBAHHOCTh YMEHUHN HCIOJIB30BAaTh XUMUYECKYI0 CUMBOJIUKY JIS
coctaBieHuss (OpMyd BEUIECTB W yPaBHEHUH XHMMHYECKUX PpEaKIIHil,
cuctemarnyeckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTZIEJIBbHBIX HEOPTAHUUYECKUX BELIECTB (YrapHbIi a3, yrieKUCIbli Ia3, aMMHUaK,
raméHasi U3BeCTb, HeTal€Hasi U3BECTh, IUThEBAs COJIa, TUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUN ONPENENATh BAJEHTHOCTh U CTENEHb
OKHCJICHUS] XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTABA, BUJ
XUMHUYECKON CBsI3U (KOBaJE€HTHAas, MOHHAs, METalJIMuyecKas, BOJAOPOAHas) B
COCAUHEHUAX, TUIl KPUCTALUIMYECKOW PEIIETKA KOHKPETHOIO BEIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, MOHHASI, METAIUTMYECKAs ), XapaKTep Cpebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh YMEHUU yCTaHAaBJINBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEHIECTB MO MX COCTaBY K ONpeAeIEHHOMY Kiaccy/rpymnmne
COEIMHEHMI (ITPOCThIE BEIIECTBA — METAJLIIBI U HEMETAJIbI, OKCHUJIbI, OCHOBAHMUS,
KHCJIOTBI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHM PacKpbIBaTh CMBICI MEPHOJUUYECKOIO 3aKOHA
J. WM. MenngeneeBa ©  JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYIO,
OOBSACHUTENFHYIO U TPOTHOCTHYECKYIO (PYHKITUU;

c(OpPMUPOBAHHOCTh YMEHMM XapaKTEepHU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB llepnoguueckoil cucteMbl
xuMudeckux anemeHtoB JI. M. MenpaeneeBa, UCHOb3ys MOHATHS «S-, pP-, d-
AJIIEKTPOHHBIE  OpOUTANN»,  «IHEPreTHUECKUE  YPOBHU»,  OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKHUX DJIEMEHTOB M UX COECIUHEHUM
10 nepuoaaM u rpynnam Ilepruoanueckon CuCTeMbl XUMUYECKUX DJIEMEHTOB /1.
H. Menpaeneena;

c(OpMHPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) OOIKE
XUMHAYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXKIY HEOPTaHWUYECKUMHU
BEILIECTBAMH C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;
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c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATh XUMUYECKUE PEAKIIHH 110
Pa3IMYHBIM MPU3HAKaM (YHUCITY M COCTaBy pPearupyroluX BEIIECTB, TEIUIOBOMY
s deKTy peakiuu, 3MEHEHUIO CTENIEHEH OKUCIICHHUS 3JIEMEHTOB, 00paTUMOCTH
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUI COCTABJIATh YPABHEHUS PEAKLUN pa3IMUHBIX
TUIIOB, IIOJHBIE M COKpalIEHHbIE YPAaBHEHMsI pPEAKIMil HMOHHOTO OOMEHa,
YUUTBIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UYT JO KOHLA;

c()OPMUPOBAHHOCTb YMEHHUM MPOBOAUTH pPEAKLUH, IOATBEPIKIAIOIINE
KayeCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHMYECKHUX BELIECTB, PacllO3HABATh
ONBITHBIM NYyTEM  HWOHBI, MPUCYTCTBYIOUIME B  BOJHBIX  pacTBOpax
HEOPTaHMYECKUX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PpACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIMHA TOCPEICTBOM COCTaBICHHUS JJIEKTPOHHOTO
OaJlaHCca 3TUX pEeaKIIUii;

chOpPMUPOBAHHOCTh ~ YMEHUH  OOBSICHATH  3aBUCHMOCTH  CKOPOCTH
XUMHUYECKON peaknuu OT pas3iduvHbIX (DAKTOPOB; XapakTep CMEIICHUs
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3ACUCTBUS (TIPUHIIUTT
Jle llarenbe);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaThb XUMHUECKHUE MPOLECCHI,
JIeKalUe B OCHOBE MTPOMBIIIJIEHHOTO MOJTY4YE€HHsI CEPHOIM KUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJICTABICHUNA 00 OOIMIMX HAYUYHBIX MPUHIMIIAX U
HKOJIOTMUYECKUX MPOoOIeMaxX XUMUYECKOTO POU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUU NMPOBOJUTH BBIUUCICHUS C UCIOJIB30BAHUEM
MOHATHUSL «MACcCOBast J10J1s1 BELIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHI Ta30B
MIPU XUMHUYECKUX PEAKIUAX, MACCHI BEIIECTBA WM 00BEMA ra30B MO N3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCe UM 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOTO 3(PPeKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEIIECTB, MPEBPALICHUS  COXPaHEHHsI SHEPTUH;

c(OpMUPOBAHHOCTh ~ YMEHHMH  COONIOAATh  TpaBuja  IOJIb30BAHUS
XUMHUYECKON MOCynol M J1abopaTOpHBIM OOOpYyIOBaHUEM, a TaKKe IpaBHUIa
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU MO BBINOJIHEHHIO
71a00PATOPHBIX XUMHUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUHN IIJIAHUPOBAThb M BBIMOJHITH XUMHUYECKUHN
HKCIIEPUMEHT (pa3ioKeHHEe NEPOKCHIa BOJIOPOIa B IPUCYTCTBUU KaTalln3aTopa,
OTNpe/IeNIEHUE Cpelbl PacTBOPOB BELIECTB C IOMOIIbIO YHUBEPCAIBHOTO
MHANKATOPA, BIAMSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM peaKIH,
peaklMy MOHHOTO 0OMeHa, KaYeCTBEHHBIE PEaKlMu Ha Ccynb(ar-, KapOOHAT- U
XJIOpUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHNE YKCIIEPUMEHTAIBHBIX 33724 110
TemaMm «MeTtamnel» 1 «HemeTamasl») B COOTBETCTBUU C TPaBUJIAMHU TEXHUKH
O0ezonmacHOCTM Mpu  OOpalmieHMd C  BemlecTBaMU W J1abOpaTOpPHBIM
0o0opy/nOBaHUEM, TPEACTABIATH PE3YJIbTAThl XUMHUYECKOTO DJKCIIEpUMEHTa B
dopMe 3amucu ypaBHEHHI COOTBETCTBYIOIIMX peakuuid U (HOopMyIHpoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;
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c(hOPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATH XHUMHUYECKYIO
uH(pOpPMaIIMIO, TOTYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpPEACTBA MacCCOBOMU
KOMMYHUKAIH, IHTepHET 1 ApyTHX);

c(hOPMHPOBAHHOCTh YMEHHUHM  COOJIOJATh MpaBWiIa  SKOJOTUYECKH
11eJIeCO00Pa3HOTO TOBEACHHUS B OBITY W TPYAOBOH NEATEIBHOCTH B IICNIAX
COXPAaHEHHUsSI CBOETO 3JIOPOBbSI U OKPYXKAIOIICH MPUPOTHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHsSI Ha KHUBBIC OPTraHU3MBI OTMPEACIEHHBIX BEIIECTB,
noHnMass cmbicn mokazatens [IJIK, moscHAT, Ha mnpumepax CrocoObl
YMEHBIIICHUSI W TPEAOTBPAIICHUS WX BPEIHOTO BO3ICHCTBHS Ha OpPraHHU3M
YeIIOBEKa;

I 00YYarOMIMXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/TOPOBBS: YMEHHE
MPUMEHSATh 3HaHHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHHs BEIIECTB U
XUMUYCCKUX SBJICHUH;

JUIA CIENBIX W CIa0OBUASMIINUX OOYYaOIIMXCsS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 00o3HaueHuit JI. bpaiins 1j1st 3anucu XUMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoaunyecTBo yacoB
Ne HaumeHoBaHMe pa3ie/ioB U K 0 DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n | TeM NMPOrpamMMbl Bcero OHTPOIBHBIC PaKTHIECKne o0pa3oBaTesibHbIE pecypchbl
padoThI padoThI

Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUH

[Ipenmer opranndeckoin http://school- _ _
xuMHH. Teopust CTPOEHUs collection.edu.ru/collection/chemistry

1.1 o 3 i -
OpraHMYeCKUX COCAUHCHUU A. OHIAHH. IKOIa-IIMM. p
M. bytneposa
Wroro mo paszneny 3

Paznen 2. YrieBonopoabl

http://school-

21 IIpenenbHbIe YriieBOAOPOIbI 2 collection.edu.ru/collection/chemistry
' — aJIKaHbI OHJIAMH.IIKOJIA-LIM.pd
HenpenenbHbie htt”:// s_choo(lj— rcollection/chemi
29 VITICBONOPOLIEL: ATKEHEL 6 1 collection.edu.ru/collection/chemistry

OHJIAHH. IIKOJIA-IIIM. ()
AJIKAIUEHBI, aJIKUHBI

http://school-

23 Apomarnyeckue 2 collection.edu.ru/collection/chemistry
' YTJIEBOJOPOBI OHJIAH. IKOJIA-IIITM. p()
IIpupoaHbIE HICTOYHUKHT hitp:/ S_ChOOI' _ .
2.4 VTIICBOIOPOJIOB 1 HX 3 1 collection.edu.ru/collection/chemistry

OHJIAMH.IIKOJIA-1IIIM.
nepepaboTKa M. pg



http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

Uroro no pazneny

13

Paznea 3. Kucjopojacoaep:xaniue oprannyeckue coeuHeHnst
http://school-
31 Criuprer. DeHON 3 collection.edu.ru/collection/chemistry
' ' OHJIANH. IKOJA-1{ITM. p()
http://school-
39 Anpneruasl. KapOoHOBBIC 7 collection.edu.ru/collection/chemistry
' KHCTOTHI. CII0KHBIE 3PHPBI OHJTAMH.IIKOJIA-IIITM.p ()
http://school-
3.3 VIIeBobI 3 1 collection.edu.ru/collection/chemistry
' OHJIAMH. IKOJIa-1IIM. p()
Hroro no paszneny 13

Pasnen 4. A3oTcoaep:kainye opraHudeckue coeTMHeHus

4.1

AMUHBI. AMUHOKHCIIOTBEL.

benku

3

http://school-
collection.edu.ru/collection/chemistry

OHJIAMH.IIKOJIA-IIM.pd

Hroro no pazneny

3

Paspen 5. BeicOKOMOJIEKY IS pPHbIE COCAUHEHUSA

ITnactmaccel. Kayuykn.

http://school-

51 2 collection.edu.ru/collection/chemistry
Bosokna o
OHJIAHH. IKOIA-IIIM. PG
Hroro no paszneny 2
http://school-
OBIIEE KOJIMYECTBO YACOB 34 5 collection.edu.ru/collection/chemistry
I1O ITPOTPAMME OHJIAHH.IKOJIA-IIITM. P
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http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

11 KIIACC

KoaundecTBO 4acoB

Ne Haumenoanue JyekTpoHHbIE (HU(PPOBBIE)
n/m | pa3ienos u Tem Beero KoHTpoJibHbIE IIpakTH4eckue o asol:;aTean:Ie l;c )
NpPOrpaMMbI padoThI padoThI Y pecyp
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
CtpoeHue aTOMOB.
[Tepuoanueckuii
3aK0H U
Tepuoauueckas http://school-
1.1 P 3 collection.edu.ru/collection/chemistry
cHCcTEMA "
OHJIAHH. IIKOJIA-IIIIM. ()
XUMHNYCCKUX
anemenToB 1. U.
Menneneena
CrtpoeHue BemiecTna. http://school-
1.2 MHoroo0pasue 4 collection.edu.ru/collection/chemistry
BEILIECTB OHJIAHH.ITKOJIA-TIIIM. P
T p— http://school-
1.3 6 1 1 collection.edu.ru/collection/chemistry
peaKiim OHJIAHH.ITKOIA-TIIM. P
Hroro mo pazneny 13
Pa3nea 2. Heopranuyeckasi Xumust
http://school-
2.1 MeTtamibl 6 1 collection.edu.ru/collection/chemistry
OHJIAHH. IKOIA-IIIM. PG
http://school-
2.2 Hemertamisl 9 1 1 collection.edu.ru/collection/chemistry
OHJIAHH.ITKOJIA-TIIM. P
http://school-
2.3 Cessp 2 collection.edu.ru/collection/chemistry
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HCOPraHNYCCKUX 1
OpPraHu4€CKUux
BCIICCTB

OHJIAMH.IIKOJIA-LIIIM. P

http://school-

Hroro no pazaeny 17 collection.edu.ru/collection/chemistry
OHJIAMH.IITKOJIA-IIITM. P

Pa3pea 3. XuMus 1 ;Ku3HbL
http://school-

3.1 XuMHUS U )KU3Hb 4 collection.edu.ru/collection/chemistry

OHJIAHH. IKOJIA-TIIM. P

Uroro no pazueny 4
http://school-

OBIIEE KOJIMYECTBO 34 collection.edu.ru/collection/chemistry

YACOB I10 ITPOTPAMME OHJIAMH.IIKOJIA-IIITM. P
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne ni/m Tema ypoka

KoanuecTBo 4acoB

Bcero KonTposibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

[Ipenmet oprannyeckoit
XHUMUH, €€
BO3HUKHOBEHHE, Pa3BUTHE
¥ 3Ha4YCHHUE

Teopus crpoeHus
OpPraHUYECKUX

2 coequHeHuil A. M.
byrneposa, €€ OCHOBHBIE
ITOJIOKEHUS

[IpencraBnenue o
KIaccupuKauu
OpPTaHUYECKUX BEIIECTB.
3 Homenknarypa
(cucremaTnueckasi) u
TpUBHAJIbLHBIC Ha3BAHUS
OpPTaHUYECKUX BEUICCTB

AJIKaHBI: COCTaB U
4 CTpOEHUE,
TOMOJIOTHYECKHUU psJT

MeraH n 3TaH —
5 IpocTeime
MIPEJICTABUTENN ATKAHOB

AJIKeHEI: cOCTaB U
CTPOEHUE, CBOWCTBA

13




OTUJIEH U IPOIUIEH —
MPOCTEUIIINE
IIPEJICTaBUTENH AJIKEHOB

[TpakTuyeckas pabora No
1. «[Tony4yenue sTUsIeHA U
H3YyYEHHUE ETO CBOMCTB)

Ankanuensl. Byranguen-1,3
u MeTmioyTaanen-1,3.
[Tonyuyenue
CHHTETUYECKOTO KaydyKa
Y pPe3UHBI

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHUYECKHM AL
AneTuneH — npocTenInm
IIPEACTABUTENDb AJIKUHOB

11

Briuucienus mo
YPaBHEHUIO XUMHUYECKOU
peakuuu

12

ApeHbl: 6EH30J1 ¥ TOJIYOJ.
Tokcu4yHOCTH apeHOB

13

I'eHeTrueckas cBs3b
YTIIEBOJOPOIOB,
MPUHAIICKAIIHNX K
pa3IMYHBIM KJ1accam

14

[IpupoiHBIE NICTOYHUKHT
YIJI€BOI0POJIOB:
MIPUPOJIHBIN ra3 u
MONTYTHBIE HEPTIHBIE
rassl, He)Th ¥ IPOAYKTHI

13




e€ nepepaboTKu

15

IIpupoHBIE UICTOYHUKHU
YIJ1€BOJAOPOIOB:
IIPUPOJIHBIN ra3 u
HOINYTHBIE HEPTSIHbIE
rasbl, He)Th ¥ IPOAYKTHI
e€ mepepaboTKu

16

KonTponbnas pabota mo
paszaeny «YTJIeBOAOPOABI»

17

[Ipenenbubie
OJTHOATOMHBIE CIIUPTHI:
METAHOJI ¥ 3TaHO.
BonoponHas cBs3b

18

MHoroaToMHbIE CIIMPTHI:
OTUIICHTJINKOJIb U
TN CPHUH

19

®deHour: cTpoeHne
MOJIEKYJIbI, PU3NYECKUE U
XUMUYECKHUE CBOWCTBA,
IIPUMEHEHHE

20

AJbaeruasl:
dbopManbaerua u
areTaabJIeTHI. ANeTOH

21

OIHOOCHOBHEIE
npeneabHbIe KapOOHOBBIC
KUCJIOTHI: MypaBI)I/IHaH nu
YKCyCHast

22

[TpakTuueckas padora No
2. «CBoiicTBa pacTBopa
YKCYCHOW KHCIIOTBI»

13




23

CreapuHoBas U 0JICMHOBAsI
KHCJIOTBI, KaK
nNpeACTAaBUTCIIN BBICHIUX
KapOOHOBBIX KUCIIOT

24

MpbL1a Kak COJIM BBICHIUX
KapOOHOBBIX KHCIIOT, UX
MOJOIIIEE JICHCTBHE

25

Cnoxubie 3(hupbl Kak
MIPOU3BOIHBIE KapOOHOBBIX
Kucnot. ['unponus
CJIO’KHBIX 3(pHupoB

26

Kupsr: runponus,
IIPUMEHEHHE,
Ouosoruueckas poib
KHPOB

27

VriaeBoasl: cocTas,
KJIacCU(PUKAIIHS.
Baxneiinue
MIPEACTABUTENH: TIIOKO034,
bpykTO3a, caxaposa

28

Kpaxman u nemironosa kak
IIPUPOJIHBIE MOJTUMEPBI

29

KonTponbhas padota no
pazneny
«Kucnopoaconepxaiue
OpraHuyYecKue
COCINHCHU A

30

AMWHEBI: METHJIAMUH 1
AHUJINH

31

AMUHOKHUCIIOTHI KaK

13




am(oTepHbIC
OpraHn4ecKue
COCIUHCHHS, UX
OMOJIOrMYECKOe 3HAUYECHHE.
IlenrTuabl

benku kak npupoaHsie
32 BBICOKOMOJIEKYJISIPHBIE
COEIMHEHNS

OCHOBHBIE TTOHSTHUSA
XUMHH
BBICOKOMOJICKYJISIPHBIX
COETUHEHUN

33

OCHOBHbBIE METO/1bI
CHHTE32

34 BBICOKOMOJIEKYJISIPHBIX
coequHeHmi. [ImacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 TTIPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero KoHTpoJibHbIC
padoThbI

IpakTuyeckue
padoThI

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

XUMHUYECKUH IIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypanus aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, uX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH I10
rpyIImaM U nepuoaam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX deMeHTOB J[.J1. MeHaeneeBa B
pa3BUTUHU HAYKH

Crpoenue BeriecTBa. XUMUYECKasl CBS3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoiHast CBs3b

BajnieHTHOCTB. DJIEKTPOOTPUIIATETLHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

IToHsTHE O TMCIIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PaCTBOPHI.
MaccoBas 107151 BEILIECTBA B pacTBOPE

Knaccugukarus 1 HoMeHKIaTypa
HEOPraHMYECKUX COeqUHEHNMN. ['eHeTndeckas

13




CBs3b HCOPIraHMYCCKUX BCUICCTB, PAa3JIMYHBIX
KJIaCCOB

Knaccugukanus XuMUuecKux peakuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

10

[Tpaktuyeckas padora Ne 1. «Bnustaue
pas3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DnexTponauTHuecKas auccoruanus. [lonstue
0 BoJIopoiHOM mokasarene (pH) pactBopa.
Peakiiuu nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHNUECKHUX BEIIECTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsaTre 00 anexrponuse
pacIIaBoOB M paCTBOPOB COJIEM

13

KonrtponsHas pabota no pazaeny
«TeopeTnyeckue OCHOBBI XUMHI

14

Merainnel, ux nojoxenue B [lepuoanyeckoi
cUCTeMe XMMHUYECKUX AieMenToB /1. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01ue pu3nYecKue CBOMCTBa
METaJIIOB

15

CrutaBbl METAJUIOB. DIIEKTPOXUMHUYECKHUM ST
HaIpPsHKEHUN METaJIOB

16

XUMHYECKHE CBOMCTBA BAKHEHUIIINX METAJLIIOB
(HaTpuii, KaJIMH, KAJIbLIUIA, MarHuu,

13




AITIOMUHHI) U UX COCJIMHEHUM

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XnMHUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COEIUHEHUI

19

[TpakTuyeckas padora Ne 2. "Pemenune
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
«Meramib»"

20

HCMeTaHJII)I, X ITOJIOKCHUC B
[Tepuonueckol cucTeMe XUMHUYECKUX
anemenTtoB J[. 1. MenzaeneeBa u 0COOEHHOCTH
CTPOCHHMSI aTOMOB

21

Ou3nyecKue CBOWCTBAa HEMETAJLIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIIOpoJia, cephl, hocdopa u yraeposaa)

22

XUMHUYECKUE CBOWCTBA TaJION€HOB, CEPHI U UX
COeTMHEHNN

23

XuMHyeckue cBoicTBa a3oTa, pochopa u ux
COCTMHEHUN

24

XHUMHUYECKUE CBOMCTBA yIIIepOJ1a, KPEMHUS U
UX COCOUHEHUU

25

IIprMeHeHne BaXKHENUIINX HEMETAJUIOB U UX
COEeTMHEHNN

26

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teMe «Hemeramiely. BeraucieHus mo
ypaBHeHI/IHM XUMHNYCCKUX peaKHI/Iﬁ nu
TEPMOXUMHUYECKHE PACUETHI

27

[Tpaktuyeckas padora Ne 3. «Perienue
9KCHEPUMEHTAIbHBIX 33134 110 TEME

13




"HemeTamas"»

KonTponbHas pabota mo Temam «MeTauib»

28 1
n «Hemeranab»

29 Heopranunueckue u opraHM4ecKue KUCIOTHI. 1
Heopranndeckne u opraHndecKre OCHOBAHUS
AmMoTepHbIC HEOPraHUYECKHE U

30 OpraHuYecKHue coeArHeHus. I eHeTnueckas 1
CBSI3b HCOPTaHUYCCKUX U OPTaHHYECKUX
BEIIECTB
Poip xuMuH B 00ecieYeHUH SKOJIOTHYECKOH,

31 SHEPreTUUYECKON U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEIUITUHBI
[TpencraBienust 06 0OIIMX HAYYHBIX

32 MPUHIINAIIAX POMBIIIIEHHOTO MOIY4YEeHHUS 1
BaKHENIIINX BEIIECTB

33 UYeioBEK B MUPE BEIIECTB U MAaTEPUATIOB 1

34 XWMHUS U 3J0POBBE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 34
[TPOIT'PAMME
13




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMUBI
10 KJTACC

Kox npoBepsiemoro
pe3yJibTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOTrPaMMbI
cpeaHero o6uero oopazoBaHus

1

TeopeTnyeckre OCHOBBI OPraHUYECKON XUMHH

11

CdopmrpoBaHHOCTb NPECTABICHUN O XUMUYECKOW COCTABIISIONIEH €CTECTBEHHOHAYUYHON KapTUHBI MUDA,
pPOJM XMMHUHU B TMO3HAHUM SIBJICHUH MPUPOJBI, B (POPMUPOBAHUU MBILIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIMOHATBFHONH TPAaMOTHOCTH, HEOOXOAMMOM JUIsl peHICHUS MPAKTUYECKHX 3a7ad W HKOJOTHYECKU
000CHOBAHHOI'0 OTHOILIEHUS K CBOEMY 370POBBIO M IPUPOJIHON cpesie

1.2

Brnanenue cucteMoit XMMHUYECKMX 3HAHUH, KOTOpasi BKJIKOYAET: OCHOBOIIOJIAraroiue MoHsITus (MoJeKyia,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKMCIIEHUS, XUMUYECKasi CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIM 00BEM, YITIEpOAHBIM cKeneT, (QyHKIMOHANbHAs TpyIna, paaukall, H30MepHusi, HU30MeEphI,
TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOA- U a30TCOAepXalllie COeIUHEHHS,
OMOJIOTMYECKH aKTHBHbIE BEIECTBA (YIJIEBObI, KHPHI, OCJIKH), MOHOMEp, OJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUM U 3aKOHBI (TEOPUS XMMHUYECKOIO CTPOEHHUS OPraHMYeCKHX
BemiectB A.M. ByTnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUI S3bIK XUMHUH, (PAKTOIOTHYECKUE CBEACHUS
O CBOMCTBax, COCTaBe, MOJYyYE€HUU M O€30IaCHOM HCIOJb30BAaHWU BAXXHEWIIUX HEOPraHUYECKUX H
OpPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON IE€ATEIILHOCTH YeJIOBEKa

1.3

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIATE  XAPAKTCPHBIC IPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb HX
B3aMMOCBA3b, HCIOJbB30BATh COOTBETCTBYIOIIWEC TIIOHATHUA IIPpU OIIMCAHUM COCTaBa, CTPOCHHA U
npeBpameHI/Iﬁ OpPTaHUYCCKUX COCIII/IHCHI/Iﬁ

14

c(hOpPMUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYIO CHUMBOJIMKY ISl COCTABIICHUSI MOJICKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (POPMYII OPTaHUIECKUX BEIIECTB M YPAaBHEHUN XUMHYECKUX
peaKuunii, U3roTaBIMBaTh MOJEIN MOJIEKYJl OPTAHUYECKUX BEILECTB ISl MIUTFOCTPALIMM UX XUMUAUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOEHHUS

1.5

CdopmupoBaHHOCTH YMEHHUN yCTaHABIUBATh MPUHAIEKHOCTh U3YUEHHBIX OPraHMUECKUX BEIIECTB MO UX
COCTaBY M CTPOCHHUIO K OMNpeAeNIEHHOMY Kiaccy (Tpynmne) coelMHEeHHH (yrieBOAOpOJAbl, KUCIOPOJ M




a30TCOJEpXKAIUE COCIUHEHUS, BBICOKOMOJIEKYIISPHBIC COCIWHEHUs), JaBaTh UM Ha3BaHHs 110
cucremarnyeckoir Homerknarype (IUPAC)

1.5

ChopMUpOBaHHOCTb YMEHMS ONPEAETATh BHJbl XMMHYECKOH CBSI3M B OPraHUYECKUX COEAMHEHMSIX
(oMHapHBIE U KPAaTHbBIE)

1.6

ChopmupoBaHHOCTE YMEHHS MPUMEHSATH: TOJOKEHUS TCOPHH CTPOCHHUS OPTaHWMYECKHUX BemecTs A.M.
BytnepoBa 111 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT X COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHUS
MAaCChl BEIIECTB

VYrnesomopoasl.  Kucmopoaconmepxkame W a30TCOACPIKAIME  OPraHMYECKUE  COCIMHCHHSL
BbIcOKOMOIEKYIISIpHBIE COSTUHEHMSI

2.1

ChopmupoBaHHOCTh YMEHUW MPUBOAUTH TPUBHAIBHBIE HA3BaHUSA OTICIBHBIX OPraHUYECKUX BELIECTB
(3THINCH, TPONWIICH, AalleTHJICH, STHICHIJIMKONb, TIHIEPUH, (eHoy, (opMaNbIerua, areTaibIcTH,
MypaBbHHAs KUCJIOTA, YKCYCHAs KUCIIOTa, OJICMHOBAs KUCIIOTa, CTeapUHOBAs KUCIIOTA, TII0K03a, GPYKTO3a,
KpaxMaJl, [eJIJII0J103a, TJIUIIHH)

2.2

CdopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, (U3UUYECKHNE U XUMUYECKHUE CBOWCTBA
TUTIMYHBIX TIPEJICTABUTENEH Pa3TMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, dTUIICH, TPOIIIICH,
anetusieH, OyraaueH-1,3, metunOyraaueH-1,3, GeH301, METaHOJ, ATAHOJ, STUJICHTJIUKOJb, TJIUIIEPUH,
(deHomn, aneTanbIerui, MypaBbiHas U YKCYCHAasl KHCIIOTHI, TJII0K03a, KpaxMall, [eJUTI0103a, AMUHOYKCYCHAsI
KHCJIOTA)

2.3

CpopMUpPOBAaHHOCT,  yMEHHUS  WUIIOCTPUPOBATH  T'CHETHYECKYID  CBA3b  MEXAY  TUIIHYHBIMHU
MPEICTAaBUTEISAMM  PA3JIMYHBIX KJIACCOB OPraHUYECKUMX BELIECTB YPABHEHUSIMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUi C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hopmyn

2.4

ChopmupoBaHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKHU YTIIEBOJIOPOJAHOTO ChIpbs (HE(PTh, MPUPOAHBII
ras, yrojb), CHocoObl UX NEPEepadOTKU U MPAKTUUECKOE MPUMEHEHHE IPOTYKTOB NepepaboTKU

XUMHUS U KU3Hb. PacuéTel

3.1

CdopMUpOBaHHOCTH YMEHUW BIIAJIETh CHUCTEMOW 3HAHWK 00 OCHOBHBIX METO/JAaX HAYYHOTO IO3HAHMS,
WCIONIb3YEMBIX B XHMHU TPH U3YUYEHUU BEILIECTB UM XMUMHUYECKHUX sIBIICHUN (HaOmroJeHue, u3MepeHue,
AKCTIIEPUMEHT, MOJICTTMPOBAHUE), UCIIOJIb30BATh CUCTEMHBIC XUMHUYECKUE 3HAHUS JJIsl IPUHATHS PEIICHUI
B KOHKPETHBIX )KU3HEHHBIX CUTYAlHSIX, CBA3aHHBIX C BEIIECTBAMHU U X NPUMEHEHUEM




3.2

CdhopmupoBaHHOCTh YMEHUI COOJIIOIATH MPaBUiIa MOJIB30BAHUS XUMHUYECKON MOCYA0N M J1a00paTOpHBIM
o0opynoBaHUEM, a TaKXKe MpaBHiia OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBUHM C HHCTPYKIHSIMH IO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX ONBITOB

3.3

CchopMupoOBaHHOCTh yYMEHHUH IUIAHUPOBATh W BBIIOJIHATH XUMHYECKUH SKCIEPUMEHT (TpEBpaICHUs
OpraHMYECKUX BEILECTB MPHU HArpe€BaHWUM, IOJYUYECHHE STHJICEHA U U3YYEHHE €r0 CBOWCTB, KAYECTBEHHBIE
peaKIMyu OpraHMYECKUX BEIIECTB, JCHATypals OCIKOB MPHU HArPEBAaHUH, IIBETHBIC pEaKIMHU OENKOB) B
COOTBETCTBUM C MpPAaBHJIAMU TEXHUKU OE30MACHOCTHU MpH OOpaIleHHUU C BElIECTBAMHU M JaOOPaTOPHBIM
000pyJIOBaHUEM; TMPEICTABISATE PE3yJbTaThl XUMHUECKOTO AKCIEPUMEHTa B (pOpME 3almiCH ypaBHEHHN
COOTBETCTBYIOIIUX peakluid U GOopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

ChopmupoBaHHOCTh YMEHUI MPOBOAMTH BBIYUCICHUS MO XMMHYECKMM YpaBHEHHSIM (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKIMH MO M3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJTHOTO M3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN)

3.5

CchopMupoBaHHOCTb YMEHHMI KPUTHUYECKU aHAIU3UPOBATh XUMHUUYECKYIO MH()OPMALUIO, OIYy4aeMylo M3
pa3HbIX UCTOYHHUKOB (CcpeacTBa MaccoBoi HH(GopMaluu, cetb IHTEpHET U Apyrue)

3.6

CpopMUpOBaHHOCTH YMEHUN COOJIOIATh MPaBHUIIA YKOJIOTHYECKH 11€51eCO00pa3HOT0 TTOBEACHUS B OBITY U
TPYIOBOU JEATEIHHOCTH B ILIENSX COXPAHEHHsI CBOETO 3/J0POBbS M OKPYKAIOLIEH MPUPOTHOU Cpeibl,
OCO3HaBaTh OIIACHOCTHb BO3I[CfICTBH$[ Ha XHUBBIC OpPTraHU3MbIL OHpGI[eJ'IéHHBIX OpTraHN4YC€CKUX BCIICCTB,
noHuMasi cmbica nokazatens [IJIK (mpeaensHO AOMYyCTUMON KOHIEHTpAIMH), MOSCHATH Ha MpUMEpax
CIIOCOOBI YMCHBIICHHUA U MPEAOTBPALICHNA UX BPCJIHOTIO BOSI[CfICTBI/ISI Ha OpraHnu3M 4CJIOBCKa

11 KITACC

Kon nposepsiemoro

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI OCBOEHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl

pe3yJbTara cpeaHero o01ero ooOpa3zoBaHus
1 TeopeTnyeckne OCHOBbI XMMHUHU

BJ'Ia}IeHI/Ie CHCTEMOH XMMHUYECKHUX 3HaHI/II\/'I, KOTOpas BKIIIOYACT: OCHOBOIIOJIAratomue mOoHATHA (XI/IMI/I'-IGCKI/Iﬁ

9JIEMEHT, aToOM, JJIEKTPOHHAs 000JI0YKa aroma, S-, p-, U-3JeKTpOHHbIC OPOUTAIM aTOMOB, HMOH, MOJIEKYJIa,

1.1 BaAJICHTHOCTb, J2JICKTPOOTPULATCIIBHOCTb, CTCIICHL OKHCIICHUA, XUMUYCCKasd CBA3b, MOJIb, MOJIsIpHAsA Macca,

MOJISIPHBI ~ O00BEM, KpHUCTAIMYECKas pem€éTKa, THUIBI XUMHWYECKUX peakuuid  (OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, IK30- M SHIOTEPMUYECKHE, PEAKLIMH HOHHOT0 OOMEHa), pacTBOp, SJIEKTPOJIMTHI,




HEBJIEKTPOJIUTBI, IEKTPOJIUTHUECKAs] TUCCOLUALINS, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON
peaklUK, XMUMUYECKOE DPABHOBECHE); TEOPUU M 3aKOHBI (TEOpHUS 3JIEKTPOIUTHUECKOH JUCCOLMALUH,
ITepuonuueckuii 3akoH [I.M1. MenneneeBa, 3ak0H COXpaHEHUS! MAacCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM
A3bIK XUMHH, (PAKTOJIOTUYECKUE CBEACHUS O CBOMCTBAX, COCTABE, MOJYyYEHUHU 1 0€3011aCHOM MCIOJIb30BaHUU
B KHENIINX HEOPraHWYECKHUX BEILECTB B OBITY U PAKTUUECKOM JESITEIbHOCTH YEJIOBEKA

1.2

ChopMupoBaHHOCTh YMEHUH BBIABISATH XapaKTEpHbIE NMPU3HAKH M B3aUMOCBS3b M3YUCHHBIX IOHATHUH,
IIPUMEHATH COOTBETCTBYIOIINE MIOHATHUS IIPY ONTMCAHUH CTPOCHMSI M CBOMCTB HEOPraHMYECKHUX BEILIECTB U UX
IIPEBPAILCHN; BBIABIATH B3aUMOCBA3b XUMUYECKHX 3HAHMM C MOHATHAMHU U IPEACTABICHUSAMHU APYIUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

13

Brnanenne oCHOBHBIMM METOJAaMM HAy4YHOI'O IO3HAHMS BELIECTB U XMMHUECKUX SIBJICHHH (HaOutoleHue,
U3MEpPEHHE, IKCIIEPUMEHT, MOJICTTMPOBAHHE)

14

ChopMupoBaHHOCTH YMEHHI OMPEIEIATh BAICHTHOCTh M CTENEHh OKHCICHUS XMMHYECKHX JJIEMEHTOB B
COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BHUJ XUMHYECKOW CBsI3M (KOBaJCHTHAs, MOHHAs, METaJJIM4ecKas,
BOJIOPOJHAs) B COEAMHEHUSX, TUI KPUCTAJIMYECKONW pEemETKM KOHKPETHOro BellecTBa (aToMHas,
MOJIEKYJISIpHAsi, HOHHAs, METaJJIN4ecKas)

1.5

CdopMupoBaHHOCTh YMEHHI ONpEAeNsiTh XapakTep Cpelbl B BOJIHBIX pAcTBOpaX HEOPTraHUYECKHX
COeTMHEHNN

1.6

CdopmMupoBaHHOCTb YMEHUS KIACCUPHUIMPOBATh XUMHUUECKHUE PEaKLUU [0 Pa3InYHbIM MIPU3HAKaM (UHCITy
U COCTaBY pEarupyrouiux BeIIEeCTB, TEIUIOBOMY 3((eKTy peakuuu, U3MEHEHHIO CTENeHEeW OKHCICHMS
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaau3aTopa)

1.7

CdopMupoBaHHOCTH YMEHHI COCTABIISITh YPABHEHMSI peaKLUN pa3IMYHbIX TUIIOB, MOJIHbIE U COKpAIIEHHbIE
ypaBHEHMsI peaKIIMii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHSL, IPU KOTOPBIX 3TH PEAKIUHU UIYT JI0 KOHIA

1.8

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ MMpOBOAUTH PCAKIUH, MOATBCPIKAAIOIINC KaueCTBEHHBLIM COCTaB Ppa3JINIHBIX
HEOPTaHNYCCKUX BECHICCTB, PACIIO3HABATH OIIBITHBIM HYTéM HOHBI, TPUCYTCTBYIOIIWEC B BOAHBIX paCTBOpax
HCOPTaHNYCCKUX BCIICCTB

1.9

CdopMUpOBaHHOCTh YMEHUW PACKpBIBATh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUIl
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca dTUX peakiuil

1.10

CdopMupoBaHHOCTh YMEHUN OOBSACHATH 3aBHUCHMOCTH CKOPOCTH XHMHYECKOW PEAaKIUU OT Pa3TUYHBIX
(bakTopoB




1.11

CdopMUpoBaHHOCTH YMEHHI OOBSICHSATH XapaKTep CMEIICHHS] XUMUYECKOTO PAaBHOBECHS B 3aBUCIMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatennbe)

O6H_[aﬂ 1 HCOPraHWYCCKasd XUMU

2.1

ChopMHpPOBaHHOCT, YMEHHH packpbiBaTh cMmbIch [lepuognyeckoro 3akona JI.MI. MenneneeBa u
JIEMOHCTPHPOBATH €T0 CHCTEMATU3UPYIOIYI0, OOBbSICHUTEIBHYIO U TPOTHOCTUYECKYI0 (DyHKIINU

2.2

CdopMUpoOBaHHOCTH YMEHHI XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX JIEMEHTOB 1—
4 nepuonos I[lepuoandeckoit cucrembl Xumuueckux 3aemeHToB .M. MenaeneeBa, HCIONb3YsI OHATHUS «S-
, P-, d-3JeKTpOHHBIC OpPOUTANINY», «IHEPIETUYCCKHE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MCHEHUS
CBOMCTB XMMHUYECKHUX SJIIEMEHTOB W MX COEIMHEHUH Mo mepuoiam u rpynmnam llepuoanueckoil cuctemsl
xumuueckux anemenToB J[.. Menieneena

2.3

ChopMUpOBaHHOCTE yYMEHHI  XapaKTepu3oBaTh (ONMHCHIBATH) OOIMME XHMHYECKHE  CBOWMCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE FEHETUUECKOM CBA3H MEXKITY
HEOPraHWYECKUMH BEIIECTBAMU C TOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEaKITUil

2.4

CdopMupoBaHHOCTh YMEHHI YCTaHABINBATH NPUHAAJIE)KHOCTh HEOPTAHUYECKUX BEILIECTB MO0 UX COCTaBY K
onpeAenéHHOMY Kiaccy (TpyImie) COeaquHEeHUI (IPOCThIe BEIIECTBA — METAJUIbl U HEMETaJUIbl, OKCHIBI,
OCHOBaHU$, KUCIOTHI, aM()OTEpHbIE THAPOKCUIBI, COJIH)

2.5

ChopMupoBaHHOCTH YMEHUH UCIIOIB30BATh XUMUYECKYIO CHMBOJIUKY ISl COCTaBIeHHS ()OPMYJT BEIIECTB
YpaBHEHMI XMMUYECKHUX peakiuii, cucrematnyeckyto HoMeHkaarypy (IUPAC) u TpuBHaiabHbIE Ha3BaHUS
OTJENFHBIX HEOPraHWYECKUX BEIIeCTB (yrapHbI Ta3, YIJEKUCIBIA Ta3, aMMHaK, TamiéHas H3BECTb,
HeraméHasi U3BeCTb, MIUThEBAs CO/AA, MIUPUT U APYTHE)

2.6

ChopMUpOBaHHOCTH  yYMEHHMI  XapaKTepu3oBaTh (OMHCHIBATH) OOIIHME XMMHYECKHE  CBOIMCTBA
HEOPTaHWYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHNE TEHETHUECKOU CBI3U MEXKTY
HEOPraHWYECKUMH BEIIECTBAMU C TOMOIIBI0 YPaBHEHHUI COOTBETCTBYIONIUX XUMUUECKUX PEAKIIUM

2.7

CdopMUpOBaHHOCTh YMEHUN IUJIAHUPOBATh U BBINOJHATh XUMHUYECKUH OSKCIEPUMEHT (pa3iiosKeHue
MEePOKCHa BOAOPOa B MPUCYTCTBUHU KAaTaau3aTopa, ONpeAesieHUE CPEIbl pACTBOPOB BEIIECTB C MOMOIIIBIO
YHHUBEPCATHHOTO UHANKATOPA, BIUSHUE PA3IMYHBIX ()aKTOPOB Ha CKOPOCTh XUMUYECKOU PEaAKIINH, PeaKIIHH
HMOHHOT'0 OOMEHa, KayeCTBEHHbIE peaklliy Ha cyNb(dat-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHMUS,
pelleHre SKCIIepUMEHTANILHBIX 3a/1a4 110 TeMaM «MeTtaiisl» U «HemeTanis») B COOTBETCTBUY C TIPaBUIIaMU
TEXHUKH 0€301TaCHOCTH MpU OOpaIIEHUH C BEIIECTBAMH M JaOOpaTOPHBIM 000pYAOBAaHUEM; TIPEICTABIIATH




pe3yabTaThl XMMHYECKOTO JKCIEPUMEHTa B (OpME 3alUCH YpaBHEHHH COOTBETCTBYIOIIMX PEAKIHMA U
(dbopMyIMpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

2.8

CdopmupoBaHHOCTh YMEHUI cOOIIOAaTh MpaBUiia MOJb30BaHUS XUMHUYECKON MOCYION U JIabopaTOPHBIM
000py/IOBaHHEM, a TaKXe MpaBuja OOpalleHuss C BEHIECTBAMU B COOTBETCTBHUU C HMHCTPYKIHUSAMH IO
BBINIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

2.9

CdopMHUpOBaHHOCTh YMEHHMH XapaKTepu30BaTh XHMMHUYECKHE TIPOIECCHl, JieXkKallueé B  OCHOBE
MIPOMBIIIJICHHOTO ITOJTYYCHHS CEPHOM KUCIIOThI, aMMHUaKa, a TaKkKe cPOPMUPOBAHHOCTD MPEACTABICHUN 00
O0IIMX HAYYHBIX IPUHIUIAX U HKOJIOTUYECKUX MPOOIeMax XUMUYECKOT0 MMPOU3BOJICTBA

XUMHS U KU3Hb. PacyéThl

3.1

CdopMupoBaHHOCTDH MPEACTABICHUN 0 XMMUYECKOI COCTaBISIONICH €CTECTBEHHOHAYYHOM KapTUHBI MUPA,
pOJIM XMMHMM B MO3HAHUU SIBJICHUI NPUPOJbL, B (POPMUPOBAHMHM MBILUIEHUS U KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM [JIsl pelIeHHs] MPAKTUYECKUX 3aJad U HKOJIOTHMYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHON cpejie

3.2

CdopMUpOBaHHOCTh YMEHHI KPUTUYECKH aHAIM3UPOBATh XMMHMUYECKYI0 MH(OpPMALMIO, MOJIyYaeMyl0 U3
pa3HbIX HCTOYHHUKOB (Cpe/ICTBAa MACCOBOI KOMMYHUKALUU, c€Th IHTEpHET U Apyrue)

3.3

ChopmMupoBaHHOCTh YMEHMH COOMIOIATh MpaBUIa 3KOJOTMUYECKH 11€JeCO00pa3HOro MOBEIEHUS B OBITY U
TPYJIOBOH AESTEIBHOCTH B LIEISAX COXPAHEHUSI CBOETO 3/I0POBbsI M OKPYKAIOIEH IPUPOJHON Cpebl

3.4

Oco3HaBaTh OMACHOCTh BOSI[GfICTBHH Ha XUBBIC OPraHU3MbIL OHpejleJ'IéHHI)IX BCIICCTB, ITOHHMMasl CMBICII
IIoKa3aTeia HI[K, INOACHATL Ha NpHUMEpax CITOCOOBI YMCHBIICHUA W NPCAOTBPALLICHUA HX BPCAHOTO
BO3)1€I>1CTBI/I$I Ha OpraHus3M 4YCJIOBCKaA

3.5

CdopMUpPOBaHHOCTh YMEHHI MPOBOIUTH BBIUYUCICHUS C HUCHOIB30BAHUEM TIOHATHUS «MaccoBas OIS
BEII[ECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XMUMHUUYECKHX PEAKIIMSIX, MACChl BEIIECTBA WM
00Bp€Ma Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBAa, Macce HIM OObEMY OJHOTO W3 YYACTBYIOIIUX B
peakuu BEIIECTB, TEIUIOBOrO 3(QeKxTa peakiud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MAacChl BEIIECTB,
MIPEBPAIICHHS M COXPAHEHUS SHEPTUU




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Teopernyeckne 0OCHOBBI OPraHUYECKON XUMHH
11 [Ipeamer opraHnyeckoi XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAUEHHUE B MOJYYEHUU HOBBIX BEUIECTB U MATEPUAJIOB.
' Teopus crpoenust opranndeckux coenuuenuid A.M. bytiepoBa, e€ 0OCHOBHBIE MTOJIOKEHUS
12 CrtpykTypHBle (GOPMYIIBI OpPTaHUYECKUX BemecTB. ['omomnorusi, u3omepusi. XUMHUYECKas CBS3b B OPraHUYECKHX
COEJIMHEHMSIX — OJJMHApHBIC U KpaTHbIE cBsi3U. [IpencraBienne o kinaccuukamy OpraHndeckiux BeliecTB
13 Homenknarypa opranndeckux COeIUHEHHH (cucTeMaTH4ecKas) i TPUBHAbHbIC Ha3BAaHUSI BOKHEHIINX MpEACTaBUTENCH
' KJIACCOB OPTraHUYECKUX BEIIECTB
2 YT11€B010pOIBI
21 AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHUH psii. MeTaH U 3TaH — MPOCTEUINe MPEACTABUTEH AJIKAaHOB: (DU3UUYECKUE
' Y XMMHYECKHE CBOMCTBA (peaKINK 3aMellleHus] U TOPEHHs1), HAXOKJEHHE B MPUPOJE, MOIyUYEeHUE U IPUMEHEHHE
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKHI psiA. DTWIEH M MPONHIEH — MPOCTEHIINE MpPEICTABUTENN AJKEHOB:
2.2 (dbu3MYecKue M XUMHUYECKHE CBOMCTBA (pEaKIUMW TUJPUPOBAHUS, TaJOTEHUPOBAHUs, TUIpaTalldd, OKHUCICHUS U
MTOJIMMEPH3AINH ), TOJyYeHUE U IPUMEHEHHE
23 Anxaguensl: OyrtamueH-1,3 u MerunOyragueH-1,3: cTpoeHue, BaKHEWIINE XUMHUYECKHE CBOMCTBa (peakius
’ nosinMepu3zanun). [lonydyeHne CHHTETUYECKOro KaydyKa U pe3UHBI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKUN PsAll. ANETHICH — MPOCTEHIINIA MPEACTaBUTETh AIIKUHOB:
2.4 COCTaB, CTpoeHHe, (hHU3MUECKHe W XUMHUYECKHE CBOWMCTBA (peakIWH THUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUApATAIUH,
TOPEHMs), TOJyYEHUE U IPUMEHEHHE
Apenbl. benson: coctaB, cTpoeHue, Gpu3NUecKue U XUMUYECKUE CBOMCTBA (pEeaKIMK rajloreHUpOBaHUS U HUTPOBAHUS),
25 MoJIydeHue u mpuMeHeHue. Tomyon: cocTaB, CTpoeHue, (U3NUECKHUe U XUMHUUYECKHE CBOMCTBA (PEaKIlMy rajloreHHPOBaHUS
' U HUTPOBAHHUA), MOJIyY€HHUE U TNpUMEHEHHE. TOKCHYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXKIY YIJIEBOIOPOJaMH,
MIPUHAJJISKALMMHI K pa3IMYHBIM KJaccam




2.6

[TpupoHbIle HCTOUHUKHU YTIeBO0po0B. [Ipupoaublii a3 u nomytHele HeTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Crnioco0bl nepepaboTKu He(TH: IepEeroHKa, KPEKUHT (TEPMUUYECKUH, KaTaauTHueckuil), nuposns. [IpoaykTsl nepepaboTku
He(TH, NX TPUMEHEHHE B IPOMBIIUIEHHOCTH M B ObITY. KaMeHHBIH yrob ¥ MPOAYKTHI €r0 epepaboTKH

Kucnoponcoaep:xaiiye opraHn4eckue COeAMHEHUs

3.1

[IpenenpHble OJTHOATOMHBIE CHUPTHL. METaHON M TaHOI: CTPOCHHE, (PU3NYECKUE M XUMHYECKHE CBOWCTBA (pEaKIiu C
aKTUBHBIMH MeETaJlJIaMM, TaJOr€HOBOJOPOJAMM, TIOpPEHHUE), NMpUMEHEHHE. BoIopojHble CBS3U MEXIY MOJEKYyJIaMH
cupToB. JleficTBUE METaHOIa U ATaHOJIa Ha OpraHU3M 4esloBeKa. MHOroaTOMHbIE CIUPThL. DTUIICHITIUKOJIb U TJIMLEPHH:
cTpoeHue, GU3NYecKre U XMMUYECKHE CBOWCTBA (B3aUMOJICICTBHE CO LIEIIOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peakius
Ha MHOI0ATOMHbIE CIUPTHI). JlelicTBHE Ha opraHu3Mm 4esioBeka. [IpuMeHeHne riauneprtia u 3TUIICHIIINKOIIS

3.2

@DeHOJI: CTPOCHUE MOJIEKYJIIBI, (PM3NYecKre U XumMudeckue cBoiictBa. TokcnuHocTh (eHona. [Tpumenenne dpenomna

3.3

Anpneruabpl U KeToHbl. DopMalbJerujl, aleTaableruj: CTpPOeHHE, (PU3MYEeCKHMe U XUMHUYECKHE CBOWCTBA (peakuuu
OKHCJICHUSI U BOCCTAHOBJIEHUS], KAUECTBEHHBIE PEAKLIMH ), HOJTYYEHUE U IPUMEHEHHE

3.4

OAHOOCHOBHBIE TMpefeNibHble KapOOHOBBIE KUCIOThL. MypaBbUHAs M YKCYCHasl KUCJIOTBI: CTpOEHUE, (U3NYECKUE U
XUMHUYECKHUE CBOMCTBa (CBOMCTBA, 0oOIIME IS KJlacca KHUCIOT, peakius 3Tepudukanuu), morydeHue U MpUMEHEHHE.
CreapuHOBasi U OJIEMHOBas KHUCIOTHI KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. Mblla Kak COJM BBICHINX
KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBUE

3.5

CrnoxHble 3¢upbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. I'maponun3 cnoxHbX 3¢upos. Xupbl. ['maponans >xupos.
IIpumeneHue xupoB. buosornyeckas posb )KUPOB

3.6

VYTaeBosl: coCTaB, KIacCU(pHUKAIMs YriIeBOIOB (MOHO-, IU- U MOJIMcaxapusl). I 1roko3a — mpocTeHnii MOHOCaXapu:
OCOOCHHOCTH CTPOCHHUSI MOJICKYJIbI, (PM3UUECKHE U XMMHUYECKHE CBOWCTBA (B3ammoeicTue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHa4YHbIM pacTBOpoM okcuza cepedpa(l), BocctanoBieHue, OposkeHUE TIIIOKO03bl), HAX0XKACHUE B IIPUPO/IE,
npuMeHeHue, Ouosiorudeckass poyib. dorocuHTe3. DpyKTO3a KaK HM30MEp TIIOKO3BL. Kpaxmanm W memtroio3a Kak
pUpOHbIE ouMepbl. CTpoeHue Kpaxmaia U HeJTo03bl. PU3HnuecKue 1 XMMUYECKHe CBOMCTBA KpaxMaina (TUApPOIIu3,
KaueCTBEHHAs peakliys ¢ HOJIOM)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4CCKUC COCANHCHU

4.1

AMUHOKHCIIOTHI KaKk aM(oTepHble opraHnyeckie coeAnHeHus. Pu3ndeckue U XuMHUYECKHe CBOMCTBa aMUHOKHUCIIOT (Ha
npuMepe rauiuHa). buonornyeckoe 3HaueHne aMMHOKHCIOT. [lenTuabl

4.2

benku xak mpupo/HbIE BHICOKOMOJIEKYISIpHbIE coenuHeHus. [lepBuyHas, BTopuyHas U TPETUYHAs CTPYKTypa OENKOB.
XUMHUYECKHE CBOMCTBA OCITKOB: THAPOIIU3, ICHATYpAIHs], KAUeCTBEHHBIC pEaKIIMU Ha OEIKU




S) BbICOKOMOJIEKYIISIPHBIE COSIMHEHMSI

OCHOBHBIE TOHATHS XMMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO, CTEICHb

5.1 MOJMMEpU3aLIUM, CpeaHss MoJeKyaapHas macca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3AIUS U TTOJIMKOHICHCALIHS

59 DKCIIepUMEHTAIBHBIE METOJIbI M3y4YCHHS BEIISCTB M WX TNPEBpAIICHUN: O3HAKOMJICHHE C 00pasliaMu TPUPOIHBIX H
HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyyKoB. [loydyeHre CHHTETHYECKOTO KayyyKa U PE3UHBI

11 KJIIACC
Kox IIpoBepsieMblil 3J1€MEHT COAEePKAHMS
1 Teopernueckre OCHOBBI XUMHH

XuMH4ecKui 3eMeHT. AToM. Sipo aToma, U30TOMBI. DJIEKTPOHHAST 000JI0YKa. DHEPreTUUECKHEe YPOBHU, IMOTYPOBHHU.

1.1 ATOMHBIE OpOMTaNH, S-, P-, d-3meMeHThI. OCOOEHHOCTH pacIpeaeacH s SIEKTPOHOB 110 OPOUTAIAM B aTOMax AJIEMCHTOB
MIEPBBIX YETHIPEX MEPHOJIOB. DJIEKTPOHHAS KOH(DUTYpallHsi aTOMOB
[Tepuonunueckwuii 3akoH u [lepuonuueckast cucrema xumudeckux 3meMeHToB J[.M. MenneneeBa. CBsi3b MepruoaAMUECKOTO

12 3akoHa U Ilepuogmueckoil cucteMbl XUMHUYECKUX deMeHTOB [[.M. MeHnneneeBa ¢ COBpEMEHHON TEOPUEUN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX PJIEMEHTOB U 00Pa3yeMbIX UMH ITPOCTHIX U CIIOKHBIX BEIIECTB
10 TPYyMIaM U nepuogam. 3HaU€HHUEe MEPUOINUECKOr0 3aKOHA B Pa3BUTUU HAYKU
Crpoenue BeniecTBa. XMMHUYECKasi CBA3b. BUIbIl XUMHUYECKON CBs3M (KOBAJICHTHAs HEMOJSIpHAs U MOJISIpHAs, MOHHAS,

1.3 MeTtayunueckasi). MIoHbI: KaTHOHBI M aHWOHBL. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHON XMMUYECKOM CBSI3U (OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBINH). BomopoaHas cBs3b

1.4 BasientHoCcTh. DnekTpooTpuiatenbHOCTh. CTENEeHb OKUCIICHUS
BemectBa MONEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IIOCTOSHCTBA COCTaBa BellecTBa. [ HIIbI

1.5 KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THNA KpUCTAUIMYECKON pemerku. [loHstue o
JIMCTIEPCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPBl. MaccoBast 1011 BEIIECTBA B PACTBOPE

1.6 Knaccudukaius HeopraHnueckux coeinHeHnid. HoMeHkaTypa HeopraHu4ecKiX BElIeCTB

17 Xumuueckas peakius. Knaccudukanmss XMMUYECKUX peaklnii B HEOPTaHUYECKOW W OPTaHWYeCKOM XWUMHUHU. 3aKOH
COXpaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIEHUS SHEPTHH NMPU XUMUIECKUX PEAKITUIX

1.8 CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB




OGparumblie peakuuu. XUMHYECKoe paBHOBecue. MDaKTOPhI, BIUAIONIME HAa COCTOSIHUE XMMHYECKOTO PaBHOBECHS.

1.9
[Tpuniun Jle larenne
110 OnexTponutnueckas auccounanus. CuipHble U ciadble 3eKTponuThl. Cpena BOAHBIX PACTBOPOB BEILECTB: KHUCIAS,
' HelTpajibHasi, 1enoyHast. Peakiiuu noHHOro ooMeHa
1.11 OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIC PEAKIINU
2 Heopranudeckast xumust
Hemeramnsl. Ilonoxenne HemertaiuioB B llepuommueckoin cucreme XMMHUYeCKuX 3iieMeHTOB /J[.M. MeHnneneeBa u
2.1 O0COOCHHOCTH CTPOEHUS aTOMOB. PU3NYECKUE CBOWCTBAa HEMETAIIIOB. AJIOTPONHS HEMETAIIOB (Ha MpUMEpe KUCIOpOoa,
cepsl, pocdopa u yriepona)
XUMHUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAIOB (TaJOr€HOB, CEphl, a30Ta, (ocdopa, yriepoga u KpeMHHS) U HUX
2.2 coeuHEHUN (OKCUIOB, KHUCIOPOJCOAEPKAIIUX KHCIOT, BOJOPOAHBIX coenuHeHuil). IlpuMeHeHue BakHEHUIINX
HEMETAJJIOB M UX COCTMHEHUN
Mertannsl. [lonoxenue meramioB B [lepuoanueckoit cucteme xumuyeckux snemeHTos .M. MenneneeBa. OcobeHHocTu
2.3 CTPOEHHS DSJEKTPOHHBIX 00004ek aroMoB MeTaiioB. OOmme dusndeckue cpoiicTBa MeTauioB. CIIaBbl METaJUIOB.
DNEKTPOXUMHUYECKHUN Psiji HAIPSHKEHUH METaJIJIOB
24 XYMHYECKUE CBOMCTBA BaXKHEUIIINX METAIIIIOB (HATPH, KaIHii, KalblIU{, MAaTHUN, aTIOMUHUH, ITUHK, XPOM, JKEJIe30, MEJIb)
' u ux coequHennid. O6mwme crnocoos! moyiydeHus: MetTauioB. [IpumMeHenrne MeTasuioB B OBITY U TEXHUKE
2.5 I'eneTnyeckas CBsI3b HEOPraHMYECKUX BEUIECTB, MPUHAJICKAIINX K PA3JIMYHBIM KJlaccam
3 XHUMHUS U )KH3Hb
31 Ponb xumun B o0ecrieueHnn SKOJIOTHIECKOM, SJHEPTeTUUECKON U MUIIEBOM O€30MaCHOCTH, Pa3BUTUHN MEIUIIMHEL. [loHsTHE
' 0 HAYYHBIX METO/aX MO3HAHMS BEHIECTB U XUMHUYECKUX PEaKINil
[TpencraBnenust 06 OOMIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOTYYeHHUS BaXKHEUITNX BelIecTB. UeTOBEK B MUPE
3.2 BEIIECTB M MaTEpPHUAJIOB: BAKHEHIINE CTPOUTENbHBIE MaTepHaibl, KOHCTPYKIIMOHHBIE MaTepHualbl, KpPackH, CTEKIO,
KepaMHKa, MaTepUalIbl 7Sl 2JIEKTPOHUKH, HAHOMATEPUAIIbI, OpPraHUYeCKHe U MUHEPaTbHbIE YI00peHus
33 XuMHus ¥ 3I0pOBbE 4YeNOBEKa: MpaBujia WCIOIB30BaHUs JIEKAPCTBEHHBIX IMpemapaToB, MpaBuia OE30MacHOTO

HCITI0JIB30BAHUA MPEIApaTOB OLITOBOM XMMHU B HOBCQJIHGBHOﬁ KHU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
e Tabpuensn O.C., OctpoymoB U.I"., CnagkoB C.A. Xumus.10 knacc. ba3oBsiii
ypoBeHb: — M: AkironepHoe o61iectBo «M3narensctBo «IIpocBemienuey.
e Tabpuensu O.C., OctpoymoB U.T'., CnankoB C.A. Xumusi. 11 knacc. bazoBsiii
ypoBeHb: — M: AkunonepHoe o61iecTBo «M3narensctBo «IIpocBeiienuey.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Tabpuensa O.C. IIporpamma kypca xumuu s 10-11 xmaccos
00111€00pa30BaTeIbHBIX YUPEKIACHUN — 4-¢ U3, cTepeoTun. — M.: «J[poday.

2. T'abpuensn O.C., bepeskun II.H., YmakoB A.A., Maiioposa I'.B. u np.
KontponbHbie U mpoBepouyHbie paboThl Mo xumuu 10 kigacc K y4eOHHKY
I"abpuensina O.C. bazossiit ypoersb, DI'OC —M: «/Ipoday.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

1. http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbBIC
AKCTIEPUMEHTBI: XHUMHUSI.

2. Konnexnust Poccutickoro o01eo0pa3oBaTesibHOTO opTasia
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: SJICKTPOHHBIN YUSOHUK
3. http://chemworld.narod.ru Caiit «BupTyaibHas XMMHYECKas IITKOJIA

4. http://maratakm.narod.ru_Caiit «Mup XuMHN

5. http://chemistry.narod.ru XuMuK.py: caiit o xumun
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