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MOSCHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONM MPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapPCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konmenmuu npenogaBaHusi y4aeOHOTO
npeaMera «XuMUs» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepauuu,
peann3yonmMx OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3zputusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 10 2025
rona» (Pacnopsxenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOrpamMmbl MO XUMHUHU, K OMPEACIICHUIO
oO1elt ctparerun o0ydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yuebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHIentyanbHbie nosoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
collepKaHUs, PE3yJbTaTOB OOy4YeHUs U TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHUECKOE o0Opa3oBanue, MoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alii, SBISETCI HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTd. OHO CIYXUT 3aBepLIAIONIMM 3TallOM peaju3aludd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YeJIOBEKa, a TAKXKe HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. PeanmsyeTcss xuMudeckoe oOpa3oBaHUE OOYyYaroOlmUXCsl Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus CPEACTBAMH yUEOHOTO MPEAMETa « XUMUS»,
CoJiepKaHUE U TOCTPOEHUE KOTOPOIO OMNpEeNesieHbl B MPOrpaMMe MO XUMHUHU C
y4€ToM crenu(puKd HAayKH XUMHUHU, €€ 3HAuCHHWS B TMO3HAHUM TPUPOJLI U B
MaTepHaNTbHON KU3HU OOIIECTBa, a TAKXKe C YU4ETOM OOMIMX IeJIeil ¥ MPUHIIUTIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
obpazoBanus B Poccuiickoit denepanumu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpHUAIbHOM KYJIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHNE PAITMOHAIIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHpE Kak O €IMHCTBE
OPUPOABLI M YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMM, XMMUs CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda WU KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM € OOmMMM LENSMUA W TMPUHIMIIAMH CPEAHETO OOIIETo
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0O WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIIEIIHOIO BKJIKOYEHHs B JKU3Hb COLMYyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsitomiuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0A30BOM HAyKH: CHCTEMa
3HAHHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUW W3 OONICH XUMUH) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coaepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMHus» cpOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro warepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpelENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCAMHEHHM, a TaKK€ HAa YPOBHE CTEPEOXMMHUUYECKHUX M DIIEKTPOHHBIX
IPeICTaBICHU O CTpOeHUH BelecTB. CBeieHns 00 U3ydyaeMbIX B Kypce BellleCTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIONKHBIX OMOJOTMYECKH AKTHUBHBIX
coenquHeHud. B Kypce  opraHMyeckod — XMMHM ~— MOJIYYalOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEHIECTB OT UX CTPOCHMS, O XUMHUECKON PEAKLIVH.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YpPOBHE OCHOBHOTO 0OIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AKTOJIOTHUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX U MPUMEHEHUH, a TAKKE O XUMHUECKHX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX IPOTEKaHus AonoaHseTcs B Kypcax 10 u 11 kitaccoB aneMeHTaMu
COZICp’KAHUS, MUMEIOUMMH KYJIbTYPOJOTHUYECKUNA W TPUKIAIHOM XapakTep. IJTU
3HaHUS CMOCOOCTBYIOT NMOHHUMAHUIO B3aWMOCBS3U XHMHH C JPYTUMU HayKaMH,
PACKPBIBAIOT €€ POJIb B IO3HABATEIILHON U MPAKTUYECKOM JIEATEIIbHOCTU YETIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHMSI K IIPOLIECCY TBOPUECTBA B 00JACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHU XUMUH, IOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TMPOOJIEMax, CBS3aHHBIX C XUMHUCH,
KPUTUYECKUA OCMBICITHBATH MHPOPMAIIUIO U IPUMEHSTH €€ JJIsl TOTIOJTHEHUS 3HAaHUH,
pelIeHUs] HHTEJUICKTYyaIbHBIX U AKCTIEPUMEHTANIbHBIX UCCIIEA0BaTEIbCKUX 3a1a4. B
LEJIOM COJEpKaHUE Y4eOHOro mnpeaMera «XUMHUS» AAHHOTO YPOBHS H3y4YEHUS
OPUEHTHUPOBAHO Ha (POPMHUPOBAHNE y OOYUAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHusl (PUIoCOPCKUX WACH, TaKMX KakK: MaTepHabHOE €IMHCTBO
HEOPTaHWYECKOTO U OPTaHMYECKOTO MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, TO3HABAEMOCTh MMPUPOTHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
W pEIICHUS MPOTUBOPEYUMN MEXKIYy HOBBIMU (PakKTaMHU M TEOPETUUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU DKOJIOTHUECKUX MPo0iem, a
TakKe MpoOJeM COepeKeHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAIOB.

B nmmane pemeHus 3agad  BOCIMTAHMS, PpAa3BUTUS W COLMAIM3ALUU
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbl K OMNpPENETICHUI0
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBaiOT  (OPMUPOBAHHE
YHUBEPCAIBHBIX YUCOHBIX ACHCTBUMN, UMEIOMNX 0a30BO€ 3HAUCHHE JIJISI PA3TMYHBIX
BUJIOB [ICATCIIBHOCTH: pEIICHUS Npo0jeM, IOMCKa, aHajiu3a M 00pabOTKU
uHpopMalu, HEOOXOJAMMBIX JUISI TNPUOOPETEHHS OIbITa MPAKTUYECKOU U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONICH BaXXHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHuMs, TaK U Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHusl, MPU ONPEACIICHUN
COJIepXKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4YeHUs MpeaAMeTa HalpaBlieHUEM
MEPBOCTETICHHOM 3HAYMMOCTU TPAJAMIIMOHHO Tpu3Ha&TCsa (hopMUpOBaHHE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJMYECKOW TOYKH 3PEHHUsI TAaKOW MOJAXOJ K OINpPEACNICHUIO Ielied W3ydeHUs
IpeIMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorymacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMH W3Y4YEHUs MpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHWH KaK BaKHEHIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC MOHATHUS, (PYyHIAMEHTAILHBIEC 3aKOHBI U TEOPUU XVMUH,
OCBOGHHUE SI3bIKAa HAYKH, YCBOGHHWE M TMOHUMAHHWE CYIIHOCTH JOCTYITHBIX
0000IIIeHHIIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMUSI
BEIIECTB M XUMHUUECKHUX PEAKIINi, HEOOXOIMMBIX JIJIsI MPUOOPETEHUS YMEHUN
OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBICHUHN, MMEIOIINX
MECTO B MIPUPOJIC, B IPAKTHUECKON 1 MOBCEAHEBHON KHU3HU;

e Pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
6e30macHOro OOpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, cofepikaTellbHas XapaKTepUCTHKA IeNiel U 3a71ad U3y4YCeHUS
npeaMeTa B MporpaMMe Mo XUMHUHU YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero oopazoBaHus. CeromHs B
MIPETOIABaHIH XUMHUHU B OOJIBITIEH CTETICHU OTAAETCS MPEAMOYTCHUE TPAKTUIECKON
KOMIIOHEHTE COJep)KaHUs OOy4YeHUs, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIITYCKHUKA O0Ie00pa30oBaTeIbHOM OpTraHU3alllK, BJIAACIONIEr0 HE HabopoM
3HaHWW, a (QYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIHOCOOAMHM W YMEHHUSIMHU
AKTUBHOTO MOJyYEHUS 3HAHUN U IPUMEHEHUS UX B PEAbHOU JKU3HU JJI PEIICHUs
MPAKTUYECKUX 3a]1a4.

B cBsi31 ¢ 5TUM NIpH M3y4eHHH TIpeaMeTa « XUMHUS TOMUHUPYIOIIee 3HaUCHUE
IPUOOPETAIOT TaKUE IETU U 3a/1a4H, KaK:

amanTanys 0O0y4aromuXCcsl K YCIOBHUSAM TWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JIsi Pa3IUYHBIX BHJIOB
JEATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHam3a U 00paboTku uHOOpMaINH,
HEOOXOUMBIX I MPUOOPETEHUS OIBITA IEATETHPHOCTH, KOTOPasi 3aHUMAaET BaXKHOE
MECTO B TO3HAHWU XUMHUH, a TaKKe ISl OICHKU C TMO3HMIHUNA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKUX MPOIECCOB Ha OPTaHU3M
YEJIOBEKa U MPUPOTHYIO CPENyY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJISl [TOMCKA M aHaiu3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(POPMAIIMK XUMUYECKOTO COACPIKAHNUS;

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, MpPHU IUIAHUPOBAHUM M MPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOyuaroummxcs yOexkIEHHOCTH B  TyMaHHUCTUYECKON
HAIpPaBJIEHHOCTH XUMHUHU, €€ BAXXHOM POJM B PEHICHUM TJI00AIbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOIONOIB30BaHNUs, IOTIOHEHUS SHEPTeTUYECKIX PECYPCOB U
COXpaHEHHsI TPUPOIHOTO PaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OepekHOTO
OTHOILIEHHSI K TPUPOAEC U CBOEMY 3/0POBBIO, a TaKKe NPUOOPETEHHsS OIbITA
UCTIOJIb30BaHUSl TOJNYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBIICHUSIMH.

B yueOnom mmaHe cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
©a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON o0nactu «EcrecTBeHHO-HAyYHbIE
PEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJI U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpenHero obmero oopazoBanus, coctaiseT 68 yacon: B 10 kmacce — 34 gaca (1 wac
B Henelnt), B 11 kitacce — 34 gaca (1 yac B Heneoio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. T€Opus CTPOEHHUSI OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHH. CTpyKTYpHBIE (hOPMYJIIBI
OpPraHMYECKHUX BelIeCTB. [ oMmomnorusi, wu30Mepus. XUMHUYECKas CBS3b B
OPraHUYECKUX COCAUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHIA:
03HaKOMJIEHHE C 00pa3aMu OpraHUYECKHUX BEIIECTB U MaTepHalaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOJIOICHUE W OIMCAHUE
JEMOHCTPAlMOHHBIX ONBITOB MO MPEBPALICHUIO OPraHUYECKUX BELIECTB MPH
HarpeBaHuM (IU1aBjieHUe, OOyIJIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. ITUIICH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AIIETHIICH
— MPOCTEHIIMIA TpPeICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUue W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHHUS ), MOJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NoyYeHue u npumenerue. TOKCUIHOCTb apEHOB.



['enernueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJIEKAIIUMH K Pa3IU4YHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPETOHKA, KPEKUHI (TEPMUYECKHH, KaTaquTH4ecKuil), nuposu3. I[IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTU U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaIICHUI:
03HAaKOMJIEHHE C 00pa3llaMHy IJIacTMACC, Kay4yKOB U pe3uHbl, Kouiekuuu «HepTo»
U «YToJIb», MOJAEIUPOBAHUE MOJIEKYJ YITIEBOJOPOJOB M IaJOr€HONPOU3BOIHBIX,
POBEJCHUE MPAKTUYECKOW PabOThI: MOMyUYEHHUE ITUIICHA U U3YUECHHUE €r0 CBOMCTB.

Pacuérnbie 3anaumn.

BbluniciieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, 0OBbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

Kucnopoacoaepxaiue opranuyeckue coeAUHEHUS

[IpenenpHble OOHOATOMHBIE COMPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢uznyeckue M XHMUYECKME CBOMCTBA (PEAaKIUMM C aKTUBHBIMU METaJUIaMH,
rajJJor€HOBOJIOPO/IaMH, TOpPEHHE), HpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAaMHU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoOroaroMHple  CHUPTHL. OJTWUJEHIVIMKOAb M  I[JIMIEPHUH: CTPOCHHUE,
¢uznueckue W XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAasl pEaklMsi Ha MHOTrOaTOMHbIe crupThl). [leiicTBue Ha
opraHusM uesoBeka. [ Ipumenenue rimueprusa U 3THIICHTJIAKOJIS.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U xkemouwvl.  DopMampIeruj, aneTAIbICTHA:  CTPOCHHE,
(¢u3znyecKkue U XMMUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KAuECTBEHHbBIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MTpeieabHbIe KApOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAas
KHUCTIOTBI: CTpOEHUE, (PU3uvecKkre 1 XUMUYECKUEe CBOWCTBA (CBOMCTBA, O0IIME AJIs
KJ1acca KMCIIOT, peaklysl dTepuduKalum), noiaydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK IMPEACTABUTEIM BBICIINX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

Crnoxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cJ10kHBIX 3¢ upoB. XKupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornyeckas
POJIb JKUPOB.

VYrineBoabl:  cocTaB, KilacCU(pUKanus  YrJIeBOJOB  (MOHO-, JU- H
nosmcaxapuibl). [Jroko3a — mpocTelmii MOHOCaxapul: 0COOEHHOCTU CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMUYECKUE CBOWCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
menu(Il), okucnenne amMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIEHNME,
Opo’keHHue TII0KO3bl), HAX0XKICHNUE B IPUPO/JIE, TPUMEHEHHE, OMOJIOTHYEeCKas POJib.
dotocunTe3. OpyKTO3a KaK U30MEP TITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmania u
nemtono3bl.  dusznueckue W XMMHYECKHME CBOMCTBA Kpaxmana (TUApPOIIU3,
KAaueCTBEHHAs PEAKIUs C HOJIOM).

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
pOBE/ICHHE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJEHUCTBUE TJIMIIEPUHA C
rugpokcuoM meau(ll)), anbaerunoB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) u ruapokcumom wmenau(ll), B3aummonmercTBHE Kpaxmanga C HOJOM),
MIPOBEJICHUE MPAKTUYECKONU pabOThI: CBOMCTBA PACTBOpPA YKCYCHOU KUCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKLUU [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe OpraHnYecKue coequHeHus. usnyueckne u
XMMHUYECKUE CBOMCTBAa AMUHOKHUCIOT (Ha MpUMeEpe TiulKHA). buonoruueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsT M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlsl, KAYECTBEHHBIE PEaKITNu Ha OCIKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
HaOJIOZICHUE U OMHUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: J€HATypalus OCJKOB MpU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TOHATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHHI: MOHOMED,
MOJMUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSIST MOJIEKYIsIpHas
macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEPHU3AIUs U MOJTUKOH/IECHCAIIUS.

DKCIepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJTHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXpeaMEeTHBIX CBsI3el MPU U3YYEHUH OPTaHUYECKON XUMUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BAaHWE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX MOHATUN, TaK W MOHATUMN, SBISIOUIMXCA CHUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUYHOCTb, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszmka: wmatepusi, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
HHEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSHHE
BEIIeCTBa, (PU3MYECKUE BETUYUHBI U SUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMAeMble, TOTLTUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE MPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenaparThbl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJTACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUM

XAMHYECKUI 31eMeHT. AToM. SIpo aroma, H30TOMBI. DJIEKTPOHHAs
00010YKa. DHEPreTUUYeCKue YpOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHus: JIEKTPOHOB MO OpOUTAIIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTypallusi aTOMOB.

[lepnonnueckuit 3aKoH u [lepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHAa M [leproaMYecKO CUCTEMBI
xumuueckux aiemeHtoB . M. MenmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
oOpa3yeMbIX MMM MPOCTBIX U CJOXKHBIX BEUIECTB MO TpyHmnaM M MEepUOJIaM.
3Ha4YeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHYECKas CBsI3b. Buabl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJIsipHas M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JJOHOPHO-
aKLenTopHblil). BomopoaHas cBsA3b. BalleHTHOCTb. OJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.

BemectBa  MOJEKYJIIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.



[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkiatypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTHyeckas CBSI3b HEOPTraHWYECKUX BEILIECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckass — peaknus. Krmaccuukamuss XUMHUYECKHX — pEaKIuid B
HEOPraHUYECKOM M OPraHUYeCKOl XMMHUHU. 3aKOH COXPAHEHHsSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YJHEPTUH NPU XUMHUECKUX PEAKLIMAX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3inudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnun Jle [latense.

Dnextponutryeckas nucconuanus. CuiabHbIC U cliadbie dnekTponnThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCIAs, HEUTPaAJIbHAS, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HX MPEBpAICHUN:
neMmoHcTpanus Tabimn «llepuoanueckas cucremMa xuMmudeckux 3meMeHToB J[. U.
MenpeneeBa», U3ydeHHE MOJENEH KPUCTATMYECKHX PEIIETOK, HAOIIOIACHHE U
OMHMCaHUE JEMOHCTPALIMOHHBIX U Ja0OPaTOPHBIX OMBITOB (Pa3oKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONPENEICHUE CPEABl PACTBOPOB BELIECTB
C TIOMOIIIbIO YHUBEPCAIBHOTO MHANKATOPA, PEAKIIMK HOHHOTO 00OMEHa), TPOBEICHUE
IpaKTHYECKON padoThl «BiusHue pa3nu4HbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum.

Pacuérurle 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACYETHI C UCITOJIBb30BAHUEM ITOHIATHUS «MACCOBast 1O
BEILIECTBAY.

Heopranuuyeckasi xumus

Hemeramnel. Ilonoxenue HemetraiuioB B Ilepuomnmueckor — cucreme
xumudeckux snemeHToB [[. Y. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COEAUHEHUM  (OKCHIIOB,
KHUCJIOPOJACOJIEPKAIUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUI).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramisl. [lonoxenue meramnoB B llepuoguueckoi cucreMe XMMHYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTajuioB. O0mue gusnueckue cBoricTBa MeTaiuioB. CriaBbl METaJLIOB.
DONEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIOB.



XUMUYECKHE CBOWCTBA BaXKHEWILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

OOmue cnocoObl moiydyeHus: MeTawioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YCHUE KOJUICKINN «MeTauibl U CIUIaBbl», O00pa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATBLHBIX 3a7a4, HAOJIOJICHWEe W ONHCAHHWE JIEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA ATIOMUHUS C PACTBOpAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaun.

Pacuétel maccel BemecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOM, SHEPTETHUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJyYECHUs BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHMIECTB M MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCTIOIB30BaHUS MPENapaToB OBITOBOM XUMHUU B
MMOBCEITHEBHOMN KU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanmzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYCHUH OOImeHd W
HEOPraHUYECKOM XMMHM B 11 Kitlacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJISI OTIEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKAKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

duznka: MaTepusi, IHEPTHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHUE BEIEeCTBA, (PU3NYECKHE BETUUYMHBI U €IMHHIIBI MX
WU3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHu3M, DJKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOTIAeMbIE, TOILTUBO,
PECYPCHI.

TexHONOrus: XUMHUYECKass MPOMBIIUICHHOCTh, METaUTyprusi, IPOU3BOIACTBO
CTPOUTEIIBHBIX MaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, ITHINEBAS
IPOMBINIJICHHOCTh,  (papMalleBTHYECKass  MPOMBIILICHHOCTh,  IIPOU3BOJICTBO
KOCMETHYECKHX IIpermapaToB, IMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTCPHAJIOB,
9JIEKTPOHHAS MPOMBIIILICHHOCTD, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCS TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM  iis
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
oOpa30BaHMUsI SIBISIETCS CUCTEMHO-IEATEIILHOCTHBINA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CpPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUMYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
JEeSATEIbHOCTH EHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUSA SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTM U CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
€AUHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOTO Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTU
00yJarImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(hOpMHUPOBAHHOCTh OTBITA I[IO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
OOy4JaroIMXcs M0 peau3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCIIE B
4acTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPSJIKY;

MPEACTABIICHUS] O COINMAIBHBIX HOpPMax MW TMpaBWiIaX MEXKIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESATEILHOCTH MPU CO3aHUH YUEOHBIX
IIPOEKTOB, PEIICHNHN YU€OHBIX U TO3HABATENIbHBIX 3324, BHITOJHEHUU XUMUYECKIX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JOTUKY U
apryMEHTBI IPYTUX MMPU aHAJIU3€e Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUA:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUECTBECHHOW XUMUMU;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOrO, YTO JIOCTHKEHHUS HAYKH €CThb pe3yJbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHAIU3E
uH(pOpMAaIUK O EPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHONW XUMUMU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
MO3UIMII HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUN ITHX
MOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3JI0poBOro U 0Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOMIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro0 OOpallleHHus C BELECTBAaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYJOBOU JI€ATEbHOCTH;

MOHUMAHUS [IEHHOCTH TIPAaBWJI WHAUBUAYATbHOTO M  KOJUIEKTHBHOTO
0€301acHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TOCJICJICTBUN W HEMPUSATUS BPEAHBIX MPHUBBIUCK (YHOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCIIEeI0BaTEIbCKON
JEeSITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEeSTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTWe€ B PEHICHUH MPaKTUYECKUX 3ajad
COIMaJIbHON HaIpPaBJIECHHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE NIPUMEHEHUS NTPEAMETHBIX 3HAHUM 110 XUMUU;

YBOXEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpUU
oOpa3oBaHusi, Oyaymied npodeccuu M pealu3allid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEeH 00111ecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI0O0ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpoOJieM, BIMSHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIBb30BAaHUS JIOCTHIKEHUM XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIIBLHOTO IPUPOAOIIOIb30BaHNS];

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
IPUPOJIHON cpeie, YMEHHs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBPAILATD HX;

HAJIM4HsI PA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHMKATUBHOM M COLMAIIBHOU
IPaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXalOIIEM MUPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJs  COBPEMEHHOI
LMBHJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BAKHOM POJIA B CO3/1aHUN
HOBOWM 0a3bl MaTepUaJbHON KYJIbTYphl, PpEUIEHMH TIJ00AIbHBIX IPOOJIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBOM U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPY/Ja ¥ SKOJOTUYECKH KOM(POPTHOM KU3HHU KaKI0TO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJydyaeMble 3HAHUA UIA aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro Mupa u



MPOUCXOSIINX B HEM NU3MEHEHUN, YMEHHUS J1eJIaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JAHHBIX C LIEJIbIO MOTYYeHHS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYalIMSIX;

MHTEpeca K O3HAHUIO U UCCIEA0BATEIbCKON IEATEbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3IMUHBIX cepax MpoPpecCHoHAIbHON
NEeATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeramnpeameTHble pe3ybTaThl OCBOEHHS y4eOHOro mnpenMera «XUMHsS» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHus BKIIOUYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIC) OOIICHAayYHbIE TMOHATHS, OTPasKaIoIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U crneuupuKy METOAOB IO3HAHUS,
UCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTUs, SIBICHUE,
IPOLIECC, CUCTEMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCClIeI0BaHNE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHUE);

yHUBeEpcallbHble yueOHble NeHCTBHs (I103HABaTeIbHbIE, KOMMYHHUKATHUBHBIE,

peryJsTUBHBIE), obecrieynBaroIIne dhopMupoBaHue (yHKITMOHATILHON
IPAaMOTHOCTH M COIMATILHON KOMIIETEHITUN O0yJarOIINXCS,;
CIIOCOOHOCTH oOy4JaroImxcs HCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUS B IO3HABATEIILHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKAaTUBHBIMH W  PETYyJISTHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeMCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyaJIW3UpOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEATh LEIU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJI30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYCCKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKas (popmyiia, ypaBHEHIE XUMUYECKON PEaKIIuu
— MpPU pPEIICHUHU Y4YEOHBIX MO3HABATENBHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHBIE MOJICIbHBIEC MPEJCTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHWS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI IS (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoiiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH 0OOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATEILHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOVICKY METOJIOB PEIIECHUS MPAKTHYECKUX 33714, MPUMEHECHHIO Pa3INIHBIX METO/I0B
TIO3HAHUAI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHamTu3upoBaTh WH(DOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;



bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTh PA3JTMYHBIE METOJbI MPU TIOUCKE H
orbope wuH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npuUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U IPYTHE);

UCITI0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA P PabOTE C XUMUYECKON
uHpopMaIen: TpPUMEHITh MEXNpeIMeTHbIe ((hU3NYecKue U MaTeMaTHYECKHE)
3HaKW U CUMBOJIBI, (hOPMYJIbl, a00pEeBHATYPbI, HOMEHKIIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEILHO BBIMIOJTHEHUS TTPEIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOTo MpoeKTa U (POpMyIUpOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/ICHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenelisis e€¢ Ieau W 3aJadyd, KOHTPOJMPOBATH W TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJrOpuT™M ACUCTBHHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajay, BbBIOMpaTh HauOoliee
3 peKTUBHBIA CcHOCO0 MX pEHIeHUS C y4ETOM IOJIYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpenMeTHble pe3yNbTaTbl OCBOCHHS Kypca «OpraHuuyeckas XUMHSI»
OTPAKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM TPUPO/IBI,



B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JHYHOCTH, €€ (YHKIIMOHAITBHON
IPaMOTHOCTH, HEOOXOAUMOM AJIsl PEIIeHUs] MPAKTUUECKUX 3a7a4 U SKOJIOTHUECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM CpEE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIe TMOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas ¢opmyina (pa3BépHyTas M COKpali€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIN 00BbEM, YIIIEPOIHBIN CKeeT, PyHKIMOHAIbHAS TPYyMIa, paauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTUYECKHUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEpXKAIME COCOUHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUH M 3aKOHBI (TEOpUs CTPOEHUS
opranndeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN $A3bIK XUMHH; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalume B OCHOBE NOHUMAHHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
ABJICHUHM, (AKTOJIOTUYECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM WCITOJIB30BAHUN BAXKHEHIITUX OPTraHWYECKUX BEMIECTB B OBITY U
IIPAKTUYECKOM JAEATEIBHOCTH YEIIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSTHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MHPU
ONIMCAaHMWH COCTABA, CTPOCHMS U NIPEBPALICHUN OPTAHUYECKUX COCAUHEHNN;

c(OpMHUPOBAHHOCTh YMEHHM HCHOJB30BaTh XUMUYECKYI0 CHUMBOJHKY MJIs
COCTaBJICHMSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIEJIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIKOCTPALUUA X
XUMHUUYECKOTO Y ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUU YCTAHABIMBATH MPUHAAICKHOCTh H3YUEHHBIX
OpPraHMYECKHUX BEIIECTB [0 HX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIACCy/Tpynne COeQUHEHUN (YIJIeBOJOPObl, KUCIOPOA U a30TcoJepiKalliue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUs), JaBaTb WM HAa3BaHUA 10
cuctematnyeckoil HomeHkiatype (IUPAC), a Takke NpUBOAWUTH TPHUBHAIBHBIE
Ha3BaHUS OTACJIBHBIX OpPraHMYECKUX BEUIECTB (ITWJIEH, MPONWIEH, AalleTHIIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHon, (Gopmanbaeru]], aleTalbIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENesITh BHIbI XUMHYECKOW CBSI3HM B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOECHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHMS; 3a4KOH COXPAHEHUS MACChI BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHU XapaKTePU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pa3IMUHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, TUJICH, MPONUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (HEHOI,
alleTanbAeTu, MypaBbiUHasi U YKCYCHAsl KUCIIOThI, TJII0K03a, Kpaxmall, eJITi0103a,
aAMUHOYKCYCHAasl KHCJIOTa), WILIIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXIYy HUMHU
YPaBHEHUSAMH COOTBETCTBYIOLIUX XHMHUYECKHUX PEAKIUH C HCIOIb30BAaHHEM
CTPYKTYPHBIX (POpMYyT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
ChIpbs (HEe(DTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEepadOTKU U MPAKTUIECKOE
IPUMEHEHHE IPOAYKTOB NEpPepabOTKH;

c(hOpMUPOBAHHOCTh YMEHHU TMPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTA
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
WIM POAYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th CHUCTEMON 3HaHWNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3yeMbIX B XHUMHH MPU MU3yUYCHUH BEIIECTB U
XUMHUYECKUX SIBICHUN (HAOJI0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS pELICHUU B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuJja MOJIb30BaAHUS XUMUYECKOM
NOCYJI0OM M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBINOJTHEHHUIO J1aO0OpaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTAaHUUYECKHUX BEILIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
ATUJICHA U U3YYE€HHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAHUYECKUX BEILECTB,
JeHaTypanus OeJIKOB PU HArPEBaHUU, [IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKH O€30MaCHOCTH MpU OOpalllEeHUH C BELIECTBAMU U
1a00paTOpHBIM ~ 000PYJOBaHUEM, MPEACTABIATH PE3YyIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX pEaKIUd W
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOMYyYaeMyI0 M3 pa3HbIX HMCTOYHHKOB (CpEeICcTBa MacCOBOM
uHopmaruu, UuTepHeT u aJpyrux);

c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IENSIX
COXpAaHEHHS CBOErO 3[0POBBS M OKpY)KAIOIIEH MPHUPOIHON Cpeibl, 0OCO3HABAThH



OINaCHOCTh BO3JCHUCTBUS HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMas cMbica mokazatens [I/IK, mosicHaT, Ha mpumepax CcrocoObI
YMEHBIICHUSI W NPEAOTBPALLCHUS HX BPEAHOIO BO3JCHUCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAaHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUIM;

JUISL CHENbIX M CHA0OBUASIIUX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains msg 3anucu XuMHYeCKUuX

bopmyi.
11 KJIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUsS Kypca «OOmmass u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJICTABIEHUNA: O XUMHYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBICHUM ITPUPOJIBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYpPhl JHYHOCTH, €€ (PYHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUSI MPAKTUYECKUX 3a/1ad U IKOJOTUIECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOTHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolfe MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUYECKAs CBSI3b
(KoBaJIeHTHAas, MOHHAsI, METAJTIMYECKas, BOJOPOAHAS ), KPUCTAIIIMYECKasl pEIIETKa,
TANBl XUMHUYECKUX  PEAKUHM, PacCTBOpP, DJIEKTPOJHUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUUAIMSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHUYECKON pEeaKiuu, XUMHUUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTHYECKON Juccolumanuu, nepuoandeckui 3akon [l. M. Menpneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
NP XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAIIUE B OCHOBE IOHMMAHHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMWYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJIy4YEeHUU M 0€30MacCHOM MCIOJIb30BAHUM BOXKHEHIIINX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEPHbIC MPHU3HAKU MOHSTHUH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHS TPHU
OIMCAHWN HEOPTraHUYECKUX BEIIECTB U UX MPEBPAILLICHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
cocTaBieHus (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,



cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETalIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAasi,
MOHHAs, METAJUTMYECKas), XapakTep cpelibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHCHM;

c(hOopMUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh PUHAIIEKHOCTD
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY KiacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOTHI, aM()OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUH;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xuMuueckux anemeHToB [[. WM. MeHnneneeBa, MCHOJB3Ysl TOHATHS «s-, p-, d-
3IIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», 00BACHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEAUHEHUHN MO MEPUOJaM U
rpynnam llepuoanueckon cucteMsl XuMudeckux aneMeHToB /1. 1. Menaeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3IMYHBIX  KJIACCOB,
NOJATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHU4YEeCKUMHU
BEILLIECTBAMH C [TIOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, 0OPaTHMMOCTH
pEeaklny, yYaCTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIISATh YPaBHEHHS PEaKUUl pa3IU4HbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBUSI, IPU KOTOPBIX 3TH PEAKIUU UAYT O KOHIIA;

c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPaclO3HABaTh
OMBITHBIM NYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;



c(hOpMUPOBAHHOCTh yYMEHHUH  PACKphIBATh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTENbHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKklMu OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuum Jle [latense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUS! CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTaBICHUNA 00 OOIIMX HAy4YHBIX MNPUHILHUIAX U
HKOJIOTHYECKUX MPOOIEeMax XUMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHS C MCIOJb30BAaHUEM
MIOHSTHUS «MaCCOBast JI0JISl BEIIECTBA B pACTBOPE», 00 BLEMHBIX OTHOIICHUH ra30B MPU
XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA MM O0BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEIIECTB, TEIJIOBOro 3((dexkTa peaknu Ha OCHOBE 3aKOHOB COXpPAaHEHUS MAacCChl
BEIIECTB, IPEBPAILLEHUS U COXPAHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
MOoCy/Iol U J1abopaTOpHBIM O0OpPYAOBAaHHWEM, a TaKXKe IpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOJHATH XUMHYECKUI
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCHIA BOAOPOAA B MPUCYTCTBUM KaTalu3aTopa,
OTpeNeJIeHUE Cpellbl PAacTBOPOB BELIECTB C IMOMOIIbI YHHBEPCAIBHOIO
WHMKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KayeCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10
TemaM «MeTamie»y U «HemeTannsl») B COOTBETCTBHHM C MpaBUJIAMHU TEXHUKH
0€301acHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYyI0BaHUEM,
MPEACTABIATh PE3YJIbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITUH U OPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX
pE3yNbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MacCOBOMU
KOMMYHUKaruu, IHTepHeT u ApyTux);

chOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJIAX
COXpaHEHHUsI CBOErO 3J0pPOBbS U OKPYXKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTb BO3JICHCTBUA HA KUBbIE OPraHU3MbI OINPEICIIEHHBIX BEUIECTB, TIOHUMAs



cvpicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl yMEHBIIEHUS W
IIPENOTBPAILIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
IPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BELIECTB HU
XUMUYECKUX SIBJICHUM;

JUIS  CIIETIBIX M CJIAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouaunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3e/ioB U TeM uudposbie
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
Paznea 1. Teopernyeckne 0CHOBBI OPraHM4YeCKOM XMMUM
[Ipenmer oprannueckon xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3 0 0 https://resh.edu.ru/subject/29/
M. bytneposa
Hroro no paszneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 IIpenenbHble yrieBOgOPOAbI — aJIKAHbI 2 0 0 https://resh.edu.ru/subject/29/
H :
2.2 CPEACTEHEIC YTTICBOAOPOABL: ATKEHEL, 6 0 1 https://resh.edu.ru/subject/29/
AJIKaJUEHBbI, ATTKUHBI
2.3 ApomaTuieckue yrieBog0pOoabl 2 0 0 https://resh.edu.ru/subject/29/
[IpupoaHbie ucto e
2.4 PHPOAHEIC HCTOTHHRH YIIICBONOPONOB 3 1 0 https://resh.edu.ru/subject/29/
U UX nepepaboTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeuHeHNsI
3.1 Cnuptel. Denon 3 0 0 https://resh.edu.ru/subject/29/
A .K .
3.2 seaernast. Kapbonoseie kncaors: 7 0 1 https://resh.edu.ru/subject/29/
CrnoxHble 3¢upbl
33 VYrneBoanl 3 1 0 https://resh.edu.ru/subject/29/



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

Hroro no paszneny 13
Paznen 4. A3oTcoaepskanue oOprannyeckre coeJuHEeHUs
4.1 Awmunbsl. AMUHOKHACIIOTEL. benku 3 https://resh.edu.ru/subject/29/
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKyIsIpHbIe COeIHHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/
Hroro o pazneny 2
Ha3zBanue MmoayJist
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

11 KIIACC

Kosaun4yecTBo 4acos JJIeKTPOHHbIE
HaunmeHnoBaHnue pa3jieioB U TeM nudpoBbie
Ne n/mt P Kontpoabusie  IlpakTuueckue (wicpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atoMoB. Ilepuonnueckuit
3akoH H Ilepuonuueckast cucrema
1.1 H L HiepHo ot eHeTem 3 0 0 https://resh.edu.ru/subject/29/
XUMHUYECKHX dj1eMeHToB 1. 1.
Meunpeneena
Crpoenue BemecTBa. MHOrooOpasue .
1.2 4 0 0 https://resh.edu.ru/subject/29/
BEILIECTB
1.3 XHUMUYECKUE PEaKIINU 6 1 1 https://resh.edu.ru/subject/29/
Uroro no pazaeny 13 https://resh.edu.ru/subject/29/
Paznen 2. Heoprannuyeckasi XuMus
2.1 Metanibl 0 1 https://resh.edu.ru/subject/29/
2.2 Hewmeramisr 1 https://resh.edu.ru/subject/29/
C
2.3 BASH HEOPTARMHCCIIX I OPTaHiTICCiuX 2 0 0 https://resh.edu.ru/subject/29/
BEILECTB
24 0 0 0
Hroro no pazneny 17
Pasznea 3. Xumud u :KN3HbL
3.1 XuMHA U )KU3HDb 0 0 https://resh.edu.ru/subject/29/
3.2 0 0
33 0



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

3.4

3.5

Hroro no pazneny

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
KosmnuecTBo yacos
Ne i/ Tema ypoka B KouTtpoJsbHbie IIpakTuyeckue
cero padoThI padoThI

1 [Ipenmer opraHn4eckoi XUMHH, €€ 1 0 0
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHUsT OpraHUYECKNUX

2 coenquHeHuil A. M. Byrneposa, e€ 1 0 0
OCHOBHBIE IT0JIOKEHHUSI
[IpencraBienue o kinaccupuKaun

3 opraHnyeckux BemecTs. Homenkiarypa | 0 0
(cucremaTudeckas) U TpUBUATIbHBIE
HAa3BaHUs OPraHUYECKHX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, | 0 0
TOMOJIOTUYECKHM AT

5 MeraH 1 3TaH — IpoCTenIne 1 0 0
IPEJICTAaBUTENIN ATKAHOB

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 0 0

7 OTujeH U IPONUIeH — IpocTeiine | 0 0
MIPEICTABUTENH AJIKEHOB

2 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 0 1
ATUJIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u

9 MetunoyraaueH-1,3. Tlonyderue 1 0 0

CUHTETHUYECKOTO KayuyyKa 1 pe3UHbI




AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH PsAll. ALETUIEH —
MPOCTEUIIINIA MPEICTABUTEIb ATIKHHOB

1 Bpluncienus 1o ypaBHEHUIO XUMUYECKOM
peakuuun

12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 ['eneTnueckas CBA3b yrieBOJOPOAOB,
MPUHAUIEKAUX K PA3IMYHBIM KJIaccaM
[IpupoaHble ICTOYHUKY YIIIEBOAOPOIOB:

14 NPUPOIHBII ra3 U MOMyTHBIE He(TIHbIC
ras3sl, He(pTh ¥ IPOYKTHI €€ mepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB:

15 NPUPOIHBII ra3 U MOMyTHBIE He(TIHbIC
ras3sl, He(pTh ¥ IPOJYKTHI €€ mepepaboTKu

16 KonTponbhas pabota no pazaeny
«YTIIeBOIOPOABD

17 [IpenenbHblE OIHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BonoponHas cBA3b

13 MHoOroaTOMHBbIE CIIUPTHI: ITUIEHIIIUKOIb U
[JIMLEPUH

19 @DeHOoJI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U
XUMUYECKHE CBOWMCTBA, IPUMEHEHHE

20 Anprerunsl: GopMalbIeTua U
aneTanpaeru]. AeToH

)1 OaHOOCHOBHBIE NpeieNibHbIE KApOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCYCHas




[IpaxTuueckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCIIOT

24 MBpb1ia Kak coJId BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe NSHCTBHE
CrnosxHble 3(hUpbl Kak MPOU3BOAHbBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
a¢upoB

%6 Kupsl: runponus, npuMeHEHHE,
Ouosornyeckas posb KHPOB
VYrneBoabl: cocTaB, KjlacCUpUKALU.

27 Baxueiiuue npeacTaBUTeNu: TIIH0K03a,
dpykTO3a, caxaposa

)3 Kpaxman u nemirono3a Kak npupoHbie
MOJIUMEPHI
KonTtponsHas pabota no pazneny

29 «Kucnopoacoaep:xaiiue opraHuyecKue
COETUHEHUS

30 AMMHBI: METUJIAMUH U aHUJTUH
AMUHOKHUCIOTHI Kak aMm(poTepHbIe

31 OPraHUYEeCKHE COCTMHEHUS, NX
Ouosnoruueckoe 3Hadenue. [lentuab

1 benku xak npupoaHble
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS

1 OcHOBHBIE IOHATHS XUMHUH

BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN
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BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[TnacTMacchl, Kay4ykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTH4eckue
padoThI

XUMHUYECKUH IEMEHT. ATOM. DIEKTPOHHAs
KOH(HTrypanus aTOMOB

[lepuoanueckuii 3akoH u [lepronnueckas
CHCTeMa XUMMHYECKuX 31eMeHToB J[. 1.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpPUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMUYECKHUX AJIEMEHTOB U UX COETMHEHUH MO
rpyIIaM 1 nepuosaM. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemMenToB /.M. MeHieneera B
pa3BUTHHU HAYKH

CtpoeHue BeliecTBa. XUMUYECKas CBSI3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHMS
KOBAJICHTHOM CBA3U. BonopoaHas cBs3b

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenn okuciaenusd. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOECHUS

HOHSITI/IG (0] I[I/ICHepCHBIX cucremMax.
VIcTUHHBIC ¥ KOJIOUTHBIC PACTBOPHI.
MaccoBasi J10JIs BEIIECTBa B paCTBOPE




Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX coeNMHeHuM. [ eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3TUIHBIX
KJIaCCOB

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHWYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACCHI BEILECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakuy.
XUMHUYECKOE PABHOBECUE

10

[Tpaktuueckas padota Ne 1. «BnustHue
pa3MyHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKON PEaKUm)

11

DnekTponuTudeckas aucconuanus. [lonsarue
0 BozopoaHoM nokasarene (pH) pactsopa.
Peakniuu nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX 148 HGOpI‘aHI/I‘-IeCKI/IX BCIICCTB

12

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTrie 00 3MEKTPONIK3€E PACIIaBOB U
pacTBOPOB coJieit

13

KonTtponsHas pabora no pasneny
«Teopernueckre OCHOBBI XUMHIN

14

Merauibl, ux nosnoxenue B [lepuoanueckoit
CHUCTEME XMMUYECKUX AieMeHTOB []. U.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3ndecKkue cBOKNCTBa
METaJUIOB




15

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUHN PSIIL
HanpsHKEHUH METAILIIOB

16

XUMHUYECKHE CBONCTBA BaXKHEHIIIMX METAJIJIOB
(HaTpuit, Kanuii, KaJabIUil, MarHUH,
QIIOMUHUIN) U UX COEAMHEHUH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

18

XnMHUYecKre CBOMCTBA IIUHKA, JKelle3a U UX
COECTMHEHNN

19

[IpakTuueckas padora Ne 2. "Pemenue
HKCHEPUMEHTAIBHBIX 3371a4 110 TeMe
«Meramab»"

20

Hemeramibl, X Mojg0XeHHUE B
[Iepronnueckoit cucteMe XUMUYECKUX
anemenToB JI. . MenneneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB

21

®u3nYeCKue CBOMCTBA HEMETAILIOB.
ANoTpOnusl HEMETAJUIOB (Ha TIpuMepe
KHCIIOpoJ1a, cephl, hocdopa u yriaepozaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COECTMHEHNN

23

XuMHUECKue CBOMCTBa a30Ta, hocodpa 1 Ux
COCIMHEHUN

24

XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COCOUHEHUN

25

[IprMeHeHne BaXKHEUIIINX HEMETAJIOB U UX
COECTMHEHNN




26

O0001Ienre U cucTeEMAaTH3alNs 3HAHUH 110
teMe «HemeTanaely. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKHUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

27

[IpakTuyeckas padora Ne 3. «Perenune
HKCHEPUMEHTAIBHBIX 3371a4 110 TeMe
"Hemerasr"»

28

KonTponpHas padora o temam «MeTamibh» U
«Hemeraiutb»

29

Heopranunueckue u opraHn4ecKkue KUCiIOThL.
Heopranunueckue u opraHndeckue OCHOBaHUS

30

AmpoTepHbIe HEOPraHUYEeCKUEe U
OpraHnyeckre coequHeHus. | eHeTnaeckas
CBSI3b HEOPTAaHUYECKHUX U OPTraHUYECKUX
BEIIIECTB

31

Ponp xumuu B 00ecrieueHUH SKOJOTHYECKOM,
JHEPreTUYeCKON U MUIEBOI 0€30MacHOCTH,
pa3BUTUU MEULIMHBI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO MOTYYEeHHUS
Ba)XKHEUIIINX BEIIECTB

33

YenoBek B MUpE BEUIECTB U MaTEPHUAJIOB

34

XUMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

*  Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.,
AxrmmmonepHoe o61iectBo «M3marenbetrBo «lIpocBemenner
* Xwuwmwus, 11 xknacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

Axunonepnoe o6mectso «M3narensctBo «IIpocsemenne

METOINYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
Xumusi, Meroaudeckue pekomenaaiuu,10-11 kmace/ 'abpuensu O.C.,
OctpoymoB N.I'., CnankoB C.A., AkuronepHoe o01iectBo «M3narenbcTBo

«IIpocsemenue»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
A. B. Manyiinos, B. 1. Poguonos

OcHoBel xumuu. UaTEpHET-yueOHUK. http://www.hemi.nsu.ru/index.htm

https://resh.edu.ru/subject/
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