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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oO0pa30BaHUS
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
®denepanyy, peanu3yOIUX OCHOBHbIE 00Opa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkeHu «CrTparerum pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsbkenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00Y4YaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM JTAallOM peaM3alii  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHusd. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJloBEeKa, a TakKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOy4Jaromuxcsi Ha YpOBHE CpeHero o0IIero 00pa3zoBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
mporpaMme MO0 XHMHUHU € YYETOM CHeU(PUKH HAYKH XAMHH, €€ 3HA4YCHHS B
MO3HAHUW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed MW MPUHLUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO POJb B
COBPEMEHHOW IMBWJIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAILHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE Kak O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpPoe (OPMUPYETCS] B XMMUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, NX CBOMCTBAMH M BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMUS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBHM C OOMIMMU IEISIMH U TNPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYKD UM JJis  BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKCHUS
o0pa30BaHMsl B pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  ripeaMeTa  «XHUMHS»  SBISIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas M HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHUHU (C BKIOYEHHEM 3HAHMM W3 OO0Ield XMMHUH) U
OpraHn4eckon xumMuu. @OpMUpOBAHME JaHHOM CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(opMupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O TOJXOJa K U3yYeHHI0 ydyeOHOro marepuana U 00ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENETIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHSI OPraHMYECKHX
COCIMHEHHW, a TakK€ Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4eckol XWMHUHU IOJIyYalOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKIuu.

[lon HOBBIM yriaom 3peHusi B mpeameTe «XuUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (AKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» OOy4aroUIMMCsl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYCHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00bACHSIONMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucreMa 3HaHMI O Ba)KHEWIIMX BEILECTBAX, UX COCTaBE, CTPOCHMH,
CBOMCTBAX U NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 u 11 kmaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aWMOCBSI3M XHMHU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBaXKEHHMS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUIsl MONOJHEHWs 3HaHWM, pELIEHUs WHTEUIEKTyaJlbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1au. B 1enom coiepkanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  M3YYEHHS OPUEHTUPOBAHO  Ha
(dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 Mupa, OOYCIIOBICHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBICHUNA NYyTEM OSKCHEPUMEHTA H
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodsieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmyaHe pemieHus 3agad  BOCIHUTAHUSA, Pa3BUTHS M COLMATU3ALMHU
OoOy4YaromMXxcss MPUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS M TIOCTPOEHHUS TMpeAMeTa MpeaycMaTpuBaioT (opmupoBaHHUE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACWCTBHM, HUMEIONMX ©0a30Boe 3HAUCHHE IS
pa3IMYHBIX BHUJIOB JICSATENBHOCTU: pELIEHUs MpoOJieM, [OUCKa, aHalu3a u
00paboTku nHpOpPMALIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenogaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeaHero odiiero oopa3oBaHusi, P OMPEICTICHUN
COJIEpKaTEeJIbHOM XapaKTEpUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKON HAyKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMH ILEJISAMH W3Y4YEHHUS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHCHUIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIEC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUH XUMMH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH JIOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHH U CIIOCOOOB AEATENBHOCTH, CBA3aHHBIX C HAOIIOCHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJECHHUEM IpaBUII
0e301acHOro O0paIleHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LNl U 3a1a4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CUCTEME cpefaHero oobmiero obpazopanus. CeronHs B
OpernojaBaHUM XUMUM B OOJblled CTeNeHH OTAAETCS  MpeArnovTeHue
IPAKTUUECKONM KOMIIOHEHTE COJEp)KaHHs OOydeHHus, OPHUEHTHPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3alliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCO0aMH U
YMEHUSIMH aKTHBHOTO INOJIYYEHHS 3HAHUU M NPHUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKHX 3a/1ay.

B cBf3M ¢ 3TUM TpU U3YYEHUM TNpeaMera «XHUMHs» JTOMUHHUPYIOIIee
3HaYEHUE MPUOOPETAIOT TAaKUE LIETU U 3aJ]a4H, KaK:

ajanTtamus 00y4aroluXcsl K YCIOBHUSIM JMHAMUYHO Pa3BUBAIOLLIEIOCS MHUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
JESITEIbHOCTH: PELIeHus MpoOseM, MOoUCKa, aHaau3a U o0paboTku uHpopmamu,
HEOOXOIUMBIX U1 TNPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BAKHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe U1 OLEHKH C IO3ULUHI



HKOJIOTUYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHW3M UYEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEINICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00yUYaroIIMXCs: CIIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETAaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHONM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIILJICHU S, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TMPOBEJIECHUU XHMHUYECKOTO
DKCIIEPUMECHTA;

BOCIIUTaHUWE Yy oOOydaroumxcss YyOeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIpPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHAIBHOTO MPUPOJIONIOJIB30BAHUS, TTOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM mnaHe cpemHero oOIIero oOpa3oBaHUsA MpeaMeT «XUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAyYHBIC
IPEIMETBD).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBaHus, cocrapisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI0KeHUsA. CTPYKTYpHBbIE (DOPMYIIbI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepusi. XUMUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUs
BKHEUIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILCHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (U3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMeIleHuss M TOPEHHUs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMICTBa
(peakuuMu TUAPUPOBAHUS, TAJOTCHUPOBAHUS, TUIApaTallid, OKHUCJIECHHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmnOyrtaguen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTHUECKUN psil. ALleTUIICH
— TMpPOCTEHIIMNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMH THMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINUH,
TOPEHMSI), IOJTYyUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHue, pU3NYECKME U XMMHUYECKHE CBOICTBa
(peakiuu rajoreHMpOBaHUS U HUTPOBAHUS), MIOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmaes, cmpoenue,  Quauyeckue U  XuUMuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOJAMH, NPUHAAICKAIIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPETrOHKa, KPEKUHI (TEPMHUYECKHM, KaTaauTHYecKui), mnuposus. IIpoaykrsl
nepepaboTku HeTH, UX MIPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs] BEUIECTB M UX IpPEBpallleHUN:
O3HAaKOMJIEHHME C o00pa3lamMu IUIacTMacc, KaydyKOB M pE3UHBbI, KOJUIEKIUU
«Hedptb» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
TaJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITHUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUHU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckne M XHUMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHEe. BoJopoaHbIe CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMM, KauyeCTBEHHasl peaklus Ha MHOIOAaTOMHBIE CIHUPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTIIUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKUEe M XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHJA, AaleTAIBIETHA: CTPOCHHUE,
bu3nyeckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJy4YEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (pU3HUecKhe M XUMUYECKHUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘uaponus
cloxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBompl:  coctaB, KiacCH(UKAIMSA ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJICKYJbI, (U3NYECKUEe W XHUMHUYECKHE CBOMCTBAa (B3aMMOJEUCTBUE C
runpokcuiom Meau(Il), okucneHnne ammuauHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJIECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak nNpupojHbie nonumepbl. CTpoeHue Kpaxmaia u
HEeJUTI0I03bl.  PU3nMYecKkue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJus3,
KayeCTBEHHAs peakLus C HOJOM).

OKCIEpPUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX IPEBPALLCHUMN:
IIPOBEICHHE, HAONIOJCHUE U ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAaUE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJECHCTBUE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKILIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOoTepHble oprannyeckue coeanHenus. dusmnueckue
Y XUMUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumapl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M WX IPEBpaLICHUIL:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEAHSIS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOABbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPU3ALUS U MOJTUKOHIEHCAIUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
O3HAKOMJIEHHE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3U.



Peanusanuns MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKkT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBa, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
pECypCHI.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XuMUYeCKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000JI04Ka. DHEPreTUYeCKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesesieHusl 3JEKTPOHOB MO OpOUTaNsIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepnonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoauyeckoil cucTeMbl
xumudeckux aneMeHToB Jl. M. MeHnpaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
oOpa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpPyNIaM M IEepPHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W MOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHrsa. OHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJIIpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss — XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHUsS MAcChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPAILICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peakluH, €€ 3aBUCUMOCTb OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumu4ueckoro pasHosecus. [Ipunnumn Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MpPEBpallCHUN:
neMoHcTpanus Tadaui «Ileprogudeckas cucrema XuMuueckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iloKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KaTAJIM3AaTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaAKIUm».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HUCIIOIb30BAHUEM IIOHSATHUSI «MAcCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAJIOB (HA MpuMepe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
dochopa, yrmepoma WU KpeMHHS)) W WX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHNEe BAXKHENIIIMX HEMETAUIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnoB B [leproanuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTtaiuioB. O0mue ¢guzndeckue coiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAUIOB (HATPUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHU.

OObmue cnocoObl momyyeHus: MetayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMM «MeTayuibl ¥ CIUIaBbl», 00pa3lOB HEMETAJUIOB, PELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIIOJIeHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCHJA aTIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0YeH, KaYEeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BellecTBa MU 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMus ¥ ’KM3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, SHEPTreTUUECKON U TMHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  POMBIILIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTEepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MHUHEPAJIbHbIC
yI0OpeHwus.

XuMus W 3J0pOBbE YEJIOBEKA: IpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOrO UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMEeTHBIX  CBA3ed Tpu  WU3ydyeHUH oOmed u
HEOpraHU4ecKoM XuMHUM B 11 Kitacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHATUH, TakKk W TIOHSATUN, SBIISFOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KilacCUpUKAIKs, TEePUOANIHOCTh, HAOIIOICHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, IHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC UCKOTIAeMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIJICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOrpaMM CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W TpeaAMeTHbIM). HayyHo-mMeTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4KM€ MOTUBAIIMK K O0YUEHHUIO;

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

TOTOBHOCTh M CHOCOOHOCTH OOYYarolIMXCsi PYKOBOJCTBOBATbCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHus;

HaJIM4YME MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUSA MpeAMeTa «XHMHS» JTOCTUTAIOTCA B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMyd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAaMM Y TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpolleccaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIIXCsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4Jaronmxcs Mo peaju3aly MPUHATHIX B 00IIECTBE IEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYAIOIIUMHUCSA CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKE€HUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX W MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJIUI0
OTEYECTBEHHON XUMUH;

YBa)XKEHUsI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh pPE3yJbTaT
JUINTENIbHBIX ~ HAOJMIOJE€HUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHWE M IMOCTYNKH CBOMUX TOBApPUUIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro o0pasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH,

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHIUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOXKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
JESTENIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M  JPYrMX BHOAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aJad
COLIMAaJIbHON HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YUYEHHUI0 MPOGECCHil pa3IudaHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HUCTOUHHUKY
CYILIECTBOBAHMS )KU3HH HAa 3€MIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa HSKOJIOTHYECKUX MPOOJieM, BIUSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJHON Cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArompHUsITHBIE AKOJOTHUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOM, KOMMYHUKATUBHON U COIMAIBHOMN
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

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

MOHMMAHUSl CHeU(UKA XUMUU KaK HayKd, OCO3HaHMS €€ poju B
bopMHUpOBaHUN PAIMOHATFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCcTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKA, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOSXKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMUHU JJIsI  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX MPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, NMUIIECBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: TMOHMMAHUSA CYIIHOCTA METOJ0OB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOIb30BATh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTETTLHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
perieHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAITUSX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUA 1O XUMHH B
COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOU
NEATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MeTtamnpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa « XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpa)XKarolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEeNU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DSHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayYHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOECHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCAJTbHBIMHA YueOHbIMU NMo3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JelcTBUSI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUST OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWUS W KPUTEPUH I KIACCU(PUKANMKM BEHIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysia, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUUYECKUX
peaKLnii;

dbopMyIMpOBAThH 1EJU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAuyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUS W MPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJA0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOCKTHOU
JEATEeIIbBHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0OB TTO3HAHMSI.

3) pab6ora ¢ ungopmaunmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIepXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (opM
MpEeACTaBIICHUS], KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTS;



(bopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orbope wuHPOpMalMK, HEOOXOAMMOW [UIsl BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HUCIHOJIb30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (GOpMYy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: NPUMEHATh MEXIpeAMETHbIE ((pusnueckue u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYXKJ1a€MOI T€MbI B XOJ€ IUaora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoekTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYK/ICHUSI 1 0OMEHa MHCHUSIMH.

OBilaieHHe YHHBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBAaTh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJIrOpuT™M JAEUCTBUH IpHU
BBIMIOJITHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHHM SIBICHUI



npuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS M KyJbTypbl JHYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHUs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIINE TMOHATHA (XMMHYECKUI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00BEM, YIIAEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukai, U30MepHUsl, U30MEPbl, TOMOJIOTMYECKUIN PAJl, TOMOJIOTH, YTJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIMEe COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COECUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHMsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAHUM BAXXHEUIIMX OPraHUYECKHX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
bopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH yCTaHAaBIUBATh MPHUHAJICKHOCTb HM3YyUYEHHBIX
OpraHMYEeCKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OINPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAECpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb KM Ha3BaHUS IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takkxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIBHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alEeTUJIEH,
STWJICHTJIMKOJb, TIULEPUH, (EHOJ, (popManblerul, aueTalibIerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJIr0JI03a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCIMHEHUSAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHUS MPUMEHATH TOJOXKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWUJICH, AalECTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTIWKOJD,
TIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHAasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Chipbs (He(QTh, NPHUPOIHBIM Ta3, Yyrojib), CIHOCOOBI HX MEpepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 M3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICJIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/Iol U J1TabOpaTOpHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBwia OOpalieHus ¢
BEI[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, OJTyUCHUE
ATUJIEHA U W3Y4YCHHUE €ro CBOWCTB, KA4YE€CTBEHHBIC PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATYypaIusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMHU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHUEM, TWPEACTABISATh PpPE3yJbTaThl
XUMHUUYECKOTO DKCIIepUMEHTa B (opMe 3alliCh ypaBHEHUM COOTBETCTBYIOIIMX
peaknuii 1 GOPMYyIUPOBATH BHIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u 1pyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHYECKH
I€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPAaHEHHUsSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOJHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTraHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPESJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YelI0BeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaX ITIO3HAHHUS BEIIECTB U
XUMHYECKUX SBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOlIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHATBLHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOINE TOHATHA (XMMHYECKUU 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJIUTUYECKAS] JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILICHUS dHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIY4YEeHHUH U 0€30MMaCHOM HCTOJb30BAHUM BAKHEUIIIUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NMOHATHA IPHU
ONHMCAHUH HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHUU HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBi€HUs (GOpMyJl BEUIECTB M  YpPaBHEHUIl XHMMHUYECKUX  pEakKLui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKMCIbIA ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUI ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBs3M (KOBaJI€HTHAsl, MOHHAS, METAJUINYECKAasi, BOJOPOHAsA) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs ), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OIpPEACIIEHHOMY Kiaccy/TpyIe
COEJIMHEHUU (TPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOTBI, aM(pOTEpHBbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICII IEPUOIUYECKOrO 3aKoHa [l
W. MenaeneeBa u J1€MOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnneneeBa, Mcnoiib3ys MOHATUA «s-, p-, d-
DIIEKTPOHHBIE opOuTanm, «QHEPTreTUYECKNE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEAMHEHUN
1o nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

chOpMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKHE PEaKLIUU IO
pa3IMYHBIM TMpPU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKlnH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIHMA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKPAIEHHBIC YPABHEHHSI PEAKIl HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSL, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OpPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  PACKpbhIBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEaKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKON
peakiMu OT Pa3auvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOTBHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WIH 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3¢ (deKkTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh U BBINOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3joKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE CpEeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHbIE PEAKIUU Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PELICHHUE SKCIEPUMEHTANbHBIX 3a7a4 110
TeMaMm «Metaiey U «HeMmeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO JSKCIepUMEHTa B QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHWMHUYECKYIO
uHpOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MacCOBOMU
KOMMYHUKaIH, IHTEepHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHYECKH
I€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPAaHEHHUsSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOJHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKMUBBIC OpTraHU3MBbI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocOObl YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaroONIUXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB W
XUMHYCECKUX SIBJICHUIA;

JUISE CJICTIBIX H  CJIA0OBHUIANIMX OOYyYarolIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3 http://myschool edu.ru
M. bytneposa
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIe YrIeBOAOPOIbI — aJKaHbI 2 http://myschool edu.ru
HenpenenbHbie yraeBogOpOIbl: aJKEHbI,
2.2 P * AOPOR 6 1 http://myschool edu.ru
aJKaJUEHbI, aJIKUHbI
2.3 ApoMaTudeckue yrieBoa0pobl 2 http://myschool edu.ru
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U
2.4 prp y AOPOA 3 1 http://myschool edu.ru
ux nepepadoTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kamue opranudeckue coeJUHeHUs
3.1 Cnuptsl. Oenon 3 http://myschool edu.ru
Anpaerunpl. KapOOHOBBIE KHCIIOTHI.
3.2 P 7 1 http://myschool edu.ru
Cnoxubie 3¢upsbl
3.3 VYrieBojibt 3 1 http://myschool edu.ru
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http://myschool/
http://myschool/
http://myschool/
http://myschool/
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Hroro no pazgeny 13
Pa3znen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

4.1 AmuHBI. AMHHOKUCIIOTHI. benku 3 ‘ http://myschool edu.ru
Hroro no pazgeny 3
Pa3zgea S. BoicokomoJieKy/IsIpHbIE COeIMHEHU S

5.1 ‘ [TInactmaccel. Kayuyku. Bosnokna 2 ‘ http://myschool edu.ru
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne n/m P Kontpoabnbie IIpakruyeckue (wipp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbi
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 http://myschool edu.ru
anemenToB . 1. Menaeneera
Crpoenne Bemectsa. MHOrooopasue
1.2 p = p 4 http://myschool edu.ru
BEILIECTB
1.3 XUMHYECKHEe peakiuu 6 1 1 http://myschool edu.ru
Hroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 MeTtaminl 6 1 http://myschool edu.ru
2.2 Hemeraminl 1 1 http://myschool edu/ru
CBs13b HEOPraHUYECKUX U OPraHUYECKUX
2.3 p p 2 http://myschool edu.ru
BEILECTB
Hroro no paszneny 17
Pa3znen 3. XuMus M :KM3Hb
3.1 XUMHUSA U KU3Hb 4 http://myschool edu.ru
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmeTt oprannyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus ctpoeHHst OpraHUYEeCKUX
coenunennii A. M. byriepoga, eé
OCHOBHBIE MTOJIOKEHUS

[IpencraBnenue o knaccuukanum
opranudeckux Beniects. HomeHnkmarypa
(cucremarnyeckasi) ¥ TPUBUAIBHBIC
Ha3BaHUS OPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKHUU ST

Meran u 3TaH — npocTenime
MPEICTaBUTENMN ATKAHOB

AJKeHBI: cOCTaB U CTPOCHHUC, CBOMCTBa

OTUieH U NpONUIeH — IpocTeiine
MIPE/ICTaBUTENH aJTKEHOB

[TpakTruyeckas padora Ne 1. «ITomyuenue
STWJIEHA U U3yYEHHUE €T0 CBOMCTBY
Ankanuensl. byraguen-1,3 u
MeTunoyranuen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa 1 pE3UHBI




AJIKHHBL: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETHUIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKHHOB

1 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTH
apeHOB

13 I'enernyeckas CBsA3b yII€BOLOPOAOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ rmepepaboTKu
IIpupoaHbIEe HICTOYHUKH YTIIEBOAOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ rmepepaboTKu

16 KonrtponsHas pabota no pasaeny
«YTI1€BOAOPOIBD)

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ CIUPTHI: 3TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NUYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
areTanbaerug. AeTon

21 OnHOOCHOBHBIE IIpe/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHast

22 [IpakTuyeckas padora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 MpbL1a Kak COJIM BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIOIIee JIeHCTBIE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMOoJIOTHYECKast POJIb KHUPOB
VYrneBoabl: cocTaB, KiaccuPUKaIus.

27 Baxkueiimme npenctaBuTeNn: IIIIOK03a,
bpyxTO3a, caxaposa

73 Kpaxman u nemirono3a kak mpupoHbie
MOJIUMEPBI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepsxkaiiyue opraHu4ecKue
COCITUHEHUS

30 AMWHBI: METWJIAMUH U aHUJTUH
AMUHOKHUCIIOTHI KaKk aM(OTepHbIE

31 OpraHUYEeCKHUE COCANHEHUS, UX
ouonorudeckoe 3HadeHue. [lentuabt

1 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS

3 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMHUUYeCKUX d1emeHToB 1. U.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojaam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUHU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUBbI;, MCXaHU3MBI O6p830BaHI/I$I
KOBaJICHTHOM CBS3H. BOI[OpO,ZLHaH CBA3b

BanieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens okucienns. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUSA

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HcTrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coenHeHuil. I eneTnueckas
CBSI3b HEOPTaHWYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XUMHMYECKHUX PEAKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIUn»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakiuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«Teoperndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoit
CHCTEME XMMUYECKHUX dyeMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
QITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejie3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33714 110 TEMe
«Mertanaen»"

20

21

22

Hewmeramibl, UX 10OJI0KEHUE B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznveckKre CBOMCTBA HEMETAIIIOB.
ANIOTpONHs HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKUE CBOMCTBA TrAJION€HOB, CEPhI U UX
COEIMHEHU I

23

XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKHE CBOMCTBA YIJIEpO/a, KPEMHUS U
HUX COeIUHEHUN

[IprMeHeHne BaX)KHEUIINX HEMETAIIOB U UX
COCIMHEHU

26

O000I1IIeHNE U CUCTEMATH3AIINS 3HAHUH 110




TeMe «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Perenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"HemeTaisl"»

)3 KontponbHas pabora no remam «MeTtamib» |
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucioThl. |
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHenus. ['enernueckas !
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xuMum B obecnieueHIH SKOJIOTHIECKO,

31 SHEPTEeTUYECKON U MHUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MIPUHINIIAX TIPOMBIIUIEHHOTO MTOTY4YEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XUMUA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




10-11 kaacenl

Cnucok Jureparypbl

Jluteparypa 1Jisl y4aluxcs

1.

2.

Xumus 10. Yuebnuk s 061meo0pa3oBaTenbHbIX KO ( 0a30BBIH YPOBEHD)
O.C.l'abpuensin, N.I'.OctpoymoB, C.A.Cnankos. M. «IIpocsemenne» 2023 r.
Xumus 11. YaeOHuk miis 001meo0pa3oBaTesIbHBIX MIKOJT (0a30BbIN YPOBEHB)
O.C.l'abpuensin, 1.C. Octpoymos, C.A.CrnankoB M.»IIpocsemienue» 2023.
XUMMWMSL. ITonroroska k EI'D. Tematnueckue TecThl. ba30BbIi U MOBBIIICHHBIN
ypoBHH. 10-11 knaccer: mox pen. B.H.Jlopouskuna. - Poctos H//]: uzn-so Jlernos,
2017. 476 c.

Xumusi. EI'D. Tumnosble 5K3aMEeHAIIMOHHBIC BAPUAHTHI 10T PEIaKIuei

A.A Kasepunoii. HanimonansHoe o6pa3zoBanue M.2024r. GUITH.

Jlureparypa AJis yYuTeJ s

1.

10.

[Toypounsie pa3pabotku. Yuusepcuterckoe uzganne ®I'OC. 'opkosenko M.IO.
Baxo 2018.

VYuumces pemiats 3agaun 1o xumuu. bouapuukosa P.A. Yuurens 2020.
DKcrnepuMeHTallbHAs XUMHUSI B CUCTEME MPoOIeMHO-pa3BuBaroliero ooyuenus. §8-11
kiacesl. @I'OC. Kucenesa e.B. uzn. Yuurens 2020.

Bueknaccupie meponpustus no xumui. 8-11 knacceel. Kum E.JLuza. Yuurens 2020
WNuTerpupoBannblie ypoku ¢ npuMmenenueM MKT. Meronnueckoe nocooue ®I'OC.
WBanosa, bepesennena, lyoununa. I[Tnanenta 2017.

OU3NKO-XUMUYECKUE YIeOHbIE MPOEKTHI BO BHEYPOUHOU JESTENbHOCTH IKOJIBHUKOB.
Haseigos B.H. UTHOA-M 2020..

http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc - O0mas u HeopraHudyeckas
XUMHSI: 4acTh 2. MaTepHualibl 10 HEOPraHUYECKOW XUMHH JIJISl YHaIuXCs
CHeMaATN3UPOBAHHBIX XUMUKO-OMOJIOTMYECKUX KJIACCOB: OCHOBHBIE KIIACCHI
HEOPTaHMYECKUX COCTUHEHH, UX CBOMCTBA U CIIOCOOBI MOIYUEHUS.
http://hemi.wallst.ru/ - JkciepuMeHTAIbHBIN y4eOHUK 110 00mel xumuu s 8-11
KJIACCOB, MpeIHa3HAYEHHBIN KaK IS M3y4eHHUsS XUMUU "¢ Hyns", Tak U AJis
MOJITOTOBKU K dK3aMEHaM.

http://www.en.edu.ru/ EcrecTBeHHOHayuHBII 00pa30BaTEIbHBIA TOPTAJ.
http://www.alhimik.ru/ - AJIXUMUK - Bail mOMOIIHUK, JIOLIMaH B MOPE XUMHYECKUX
BEIIECTB U SIBJIEHUM.
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