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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 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
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHoro mpeamera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHBIE MPOrpamMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTerun pa3BUTUS BOcnUTaHUs B Poccuiickoit
Odeneparun Ha niepuoa a0 2025 rona» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOydeHUsl, BOCIIUTAHUS U PAa3BUTHS 00YyYalOUIUXCsl CPECTBAMU
yuebHoro npeamera « Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbie nosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
CoZlepKaHUsI, PE3yJbTaTOB OOy4YeHUs U TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHUECKOE oOpa3oBaHnue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTAllOM peaM3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIINX
IIEJIOCTHOM CHCTEME XUMHUYECKOTO OOpa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBI0 M TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
0o0ydJaronmxcs Ha YpOBHE CPEHEro OOIero oopa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHME M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme IO XHUMHUU € Y4€TOM chenuduKd HayKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI U B MATEPUAIbHOM JKM3HMU OOIIECTBAa, a TaKXKe C y4E€TOM
o0mux 1ened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEepHUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/aHME IEJIOCTHOTO TPEJICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3BMOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XMMHA KakK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUICHUE
rJI00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM € OOmMMM LENSAMHA W TMPUHIMIIAMH CPEAHETO OOIIETo
obOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOJIMMYI0O MM Ui BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOJKEHUS
00pa30BaHMsl B Pa3IUYHBIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOIIas W HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS 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 coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHus» cpOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro warepuaina u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpelENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IpeAcTaBlIeHU O cTpoeHun BemiecTB. CBeneHHss 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHWN. B Kypce OpraHM4eckol XHWMHUU TNOJYYalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpWBaeTCs M3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUS» 00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIHM,



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

Envnas cucrema 3HaHMM O BaXXHEWIIKMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHUH, a TAKKE O XUMHUECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsiercss B Kypcax 10 m 11 kimaccoB
JIIEMEHTAMHU COJEP)KAHMS, HMEIOIMIMMHU KYJbTYPOJOTHMYECKH W IMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3U XHUMHH C
IPYTUMHU HayKaMH, PacKpbIBAlOT €€ pOJib B IIO03HABATEIbHOM U IIPAKTUYECKOMN
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ JUId TONOJIHEHUS 3HaHUM, pEelIeHUs HWHTEUIEKTYaJbHbIX U
AKCIMEPUMEHTAIIbHBIX HUCCIEA0BaTENIbCKUX 3a7a4. B 1enom coaepkanue yueOHOro
npeaMera  «XHUMHsSD»  JAaHHOTO  YPOBHS ~ M3YYEHMSl OpPUEHTUPOBAHO  Ha
dopMupoBaHUe y 0O0YyYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsI MOHUMAaHUS
¢unocopckux uaed, Takux Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO0 MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[I03HABAEMOCTb MPUPOJHBIX SIBICHUM MNYTEM SKCHEPUMEHTA U
pelIeHUsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaK)ke MpoOJeM cOepexeHus: IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmmane pemeHus 3agad  BOCIMTAHMS, Ppa3BUTUS W COLMAIM3ALUU
0o0y4Jaromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K ONPEICIICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaioT  (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEIOIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUJAOB JCSATENBHOCTU: PpEIICHUA NpoOsieM, TOHUCKA, aHaau3a M
00paboTKku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUUECKON
U HCCIIEJOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B NMO3HAHWUU
XUMHH.

B npaktuke npemnogaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 0011ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIEPKATEJIbHON XApaKTEPUCTUKU IEJIed HW3Yy4YEHUs NIpeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIbHOCTH YeJIOBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KyNIbTypbl. C
METOAUYECKOM TOYKH 3PEHHUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEIIEU W3yYEHMS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.



CorymacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHUs MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (dopMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHUHW KaKk  BaKHEHIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC MOHATHUS, (PYyHIAMEHTAILHBIEC 3aKOHBI U TEOPUU XVMUH,
OCBOGHHUE SI3bIKAa HAYKH, YCBOGHHWE M TMOHUMAHHWE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX [JIsi MPUOOpETEHUS
YMEHHA OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHUX SBJICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro 0OpaIIeH s ¢ BEECTBAMH.

Hapsiny ¢ aTum, cofepikaTellbHas XapaKTepUCTHKA IeNiel U 3a71ad U3y4YCeHUS
npeaMeTa B mporpaMMe 1o XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU MIPHUOPUTETAMHU B CHUCTEME CpemHero oOmiero oopazoanus. CerogHs B
MpEernoJlaBaHiy  XWUMHUU B OOJIBIICH CTETEHW  OTHAETCA  MPEINOYTCHHE
MPAKTUYECKOH KOMIIOHEHTE COJAep)KaHUs OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHMU3aIliH, BIAACIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSIMHA aKTUBHOTO TIOJIYYCHUS 3HAHUW M NMPUMEHEHUS WX B PEaIbHOU KU3HU
JUTSL peIIeHUs TPaAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ 3TUM Tpu M3YYCHHHM TpeAMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HauYeHUE MPUOOPETAIOT TAaKKUE LIEIH U 3a]]a4H, KaK:

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

dbopmupoBaHre y OOYYalOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEPCATLHOE 3HAUCHUE [JIsi Pa3IUYHBIX BHJIOB
JEATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHam3a U 00paboTku uHOOpMaInH,
HEOOXOJUMBIX I TPUOOPETCHHsI OMbITa JAEATeIbHOCTH, KOTOpas 3aHHMAaeT
BaXHOC MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HIHN
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHanu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYIECKOTO COJIeP)KAHNUS;

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIIEHU S, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJIAHUPOBAHUM U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUHU, €€ BAXXHOM POJM B PEHICHUM TJI00AIbHBIX MpoOiieM
palMoOHaIbHOTO MPUPOJAONOIB30BaHNUs, IOTIOJHEHUS SHEPreTUYECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3J0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BAaHUSl TOJYYCHHBIX 3HAHUM I NPUHATUS TPAMOTHBIX pELICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yueOnom mmaHe cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEeAMETHOUN obnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHD».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpennero obmero obpazoBanms, coctaBisieT 68 yacon: B 10 kinacce — 34 yaca (1
yac B Heaenw), B 11 kiaacce — 34 yaca (1 yac B Heen10).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU.34

[IpenMer oprannueckoil XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MaTepHaOB. Teopus CTPOEHUS] OPraHUYECKHUX
coequHenuid A. M. bytiepoBa, e€ ocHOBHBIE TTo1I0)KeHUsI. CTpYyKTYpHBIE (hOPMYJIIbI
OpraHMYeCKHUX BemecTB. [omonorus, wu3zoMepus. XuMHUYecKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

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

OKCNEpUMEHTAIbHbBIE METOJIbl HM3Y4YEHHUs BELIECTB W MX MPEBPALLCHHI:
O3HAKOMJIEHHE ¢ oO0pas3llaMd OPTaHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OPTaHWYECKUX BEIIECTB, HAOIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesonopoani.134

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

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPONUIIEH —
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 TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUue M
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
TOPEHMUS ), OJyYeHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUS U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYeHue u npumenerue. TOKCUYHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAISKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHslii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPETOHKA, KPEKUHI (TEpMUYECKHH, KaTaJuTH4ecKuil), nuposu3. [IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IMPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ]  YIJIEBOAOPOJOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYSHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU [0 W3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MTPOTYKTOB PEAKIIUN).

Kucnopoaconepxanue opranuyeckue coefuHenns.13q

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMHU MeETaJlJIaMH,
raJIor€HOBOJIOPOJAaMH, TOpPEHHUE), NpUMEHEHuEe. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb W  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOWMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakilds Ha MHOI0aTOMHble cnupThl). [lelicTBue Ha
opraHu3M uesoBeka. [IpumeHnenue rimuepruHa U 3TUIIEHTJIKOJIA.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE UM XHUMUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbaeruja, —aleTalbIeruja: CTPOCHHUE,
dusznyeckue U XUMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHNE.

OmHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U MpUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI Kak MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCJTIOT. Mbljla KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIEE ICHCTBHUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCcH(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- U
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACWCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. PpyKTo3a Kak H30MEP IITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia U
nenono3bl.  du3nueckue M XUMHUYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
IpoBeJcHUE, HAOIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aMMOJECHUCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruios (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmana C HOIOM),
IPOBEJICHUE NMPAKTUYECKON pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MJIM MPOAYKTOB PEAKIUH).

A30TCoaep:kale OPraHnvecKne coeJuHeHus.34

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. l[lepBuuHasd,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKOB. XUMHUYECKHE CBOICTBa OENKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
HAOJII0/IEHUE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OCIKOB MpU
HarpeBaHuM, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKYJISIDHBIC COeITMHEHU.2Y

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COEAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB U HUX MpEeBpaIleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBIISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TMOHATUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATUSA: SIBJICHUE, HAYYHBIH (aKkT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(uKaius, MepuoIUuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NMUECKUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIbI, TOJE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAaLMOHAIBHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHUM. 134

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
o0oJiouka. DHEpPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opbOuTamnu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. DNEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA M [lepuoanueckor CUCTEMBI
xuMuueckux anemMeHtoB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB IO TpyNmaM U MEpPHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTauimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKass CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YJHEPTUH MPU XUMHUYECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie d5ekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [l. U.
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PENIETOK, HAOIOICHUE |
OTMCAaHWE JEMOHCTPAIIMOHHBIX M J1a0OPATOPHBIX OMBITOB (Pa3IOKEHUE TEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aToOpa, OMPEIEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBI0 YHHUBEPCAIBHOIO HWHJWKATOpA, PEaKIMH HMOHHOTO OOMEHa),
MIPOBEJICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbIXx (akTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHWMHYECKHX pEakUHUi, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIB30BAHUEM IOHATHUS «MaccOBas
JTOJISI BELIECTBAY.

Heoprannyeckas xumus.174

Hemeraiuel.  [lonmoxenne HemerauioB B llepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHMS HEMETAUIOB (HAa MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHHM  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. Ilonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruraBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHWH, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

OOmue cnocoObl moiyuyeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTAILHBIX 3aja4, HAaOJIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaqn.

Pacuétel maccel BemecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
U3 BEUIECTB UMEET IPUMECH.

XuMus 1 KU3Hb.44

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepuaiibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO HCIIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B MIOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust  MeXOpeAMETHBIX  CBA3€d MNpU  HU3YyYCHUH  OOme
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyLIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIUX eCTECTBCHHO-HAYYHBIX TOHSATHUH, TaK W TIOHATHHA, SBISIOIIUXCS
CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4dHbIH (pakT, rumoTesa, 3aKoH,
TEeOpUs, aHallu3, CHUHTE3, KiacCUpUKALMSA, MNEPUOAUYHOCTh, HAONIIOJCHHE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



duznka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHHIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4eckasi MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, 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 OCBOCHHUS
00yJarmMMHUCS TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpe/METHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

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

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKOM TIpaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HAa OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUWU;

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

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

JIM4HOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
€AUHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)XAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTU
00yJarImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(hOpMUPOBAHHOCTh OMBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JESATEIHHOCTU
00ydJaronmxcs Mo peajn3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS

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

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TpPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M MO3HABATENbHBIX 3a71a4, BHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JOTHKY H
apryMEHThI IPYIUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHUU;

YBaO)KEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHUS HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAONIONEHUN, KPOMOTIMBBIX  OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHUKOB;

UHTEpeCa M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAaHUA UEHHOCTH TPaBWJI HWHAWBHUIYAJbHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIUEK (YHNOTpeOIeHUs
aJIKOT0JIs, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
NESTEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a/ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBaHus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEeH 00111ecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU II€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa H3KOJOTUYECKUX MpoOJieM, BIMSHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCMOJb30BAHUS JOCTHXKEHUM XUMUU IS
pELIEHUs] BOIIPOCOB PAllMOHAIBHOTO MPUPOAOTNIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOIArONMPUSATHBIE SKOJIOTHMUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBPALIATh UX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJOTHUYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(GbOpMHpPOBAaHUM PALMOHATIBHOTO HAYYHOIO MBIILIEHUS, CO3/IaHUU IE€JIOCTHOTO
npeacTaBieHusl 00 OKpyKaroleM MHpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJs  COBPEMEHHOI
HMBWIN3ALMU: B €€ TyMaHUCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUabHON KYJIbTYpPbl, PEIICHUU TJI00AIBHBIX MPoOeM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B PA3BUTHUHM MEIUIMHBI, 0OECIIEUCHUH YCIOBUM
YCHEIIHOTO TPyAa U SKOJOTWYECKH KOMGPOPTHOM KHU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero MUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
peleHust mpo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3luYHbIX cepax mpodheccuoHaTbHOM
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenUpUKy METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (PAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIIC0OBAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIE, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIne dbopmupoBaHue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN O0yUaroIuXCs;
CIIOCOOHOCTH oOyJaromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JIEUCTBYS B IO3HABATEIIbHON U COMAIHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU No3HaBaTeJIbHbIMH
JNEeHCTBUSAIMM:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEATh LENU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPYU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUI;

BEIOMPATh OCHOBAaHWS W KPUTEPUH s KJIacCH(PUKAIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

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

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA30OBHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakiMy — MpU PEIIEHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aJ1ad,
IPUMEHSTh HAa3BaHHbIE MOJEJIbHbIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHWS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHON
NESATEILHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl HTEpHETA), aHATU3UpOBaTh WH(POPMAIIUIO PA3IMYHBIX BUAOB U (HOpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;



bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npuoOpeTaTh OMBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMYJibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONBb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaAeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHHO I COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, peaanu3alui yIYeOHOro MpoeKTa U (POPMYIUPOBATH BBHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCICAOBAHUMN IMyTEM COTJIACOBAHMS TO3UIIMHA B
X0J1€ 00CYX/ICHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenesisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejiaraéMblii aJroOpuT™M ACUCTBHHA MpuU
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajad, BbIOMpaTh HauOoliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XHMHU B TIO3HAHUU SIBJICHUU



npupoasl, B (OPMUPOBAHWUU MBINUICHWS] W  KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIIEHUS MMPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W MPHUPOTHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKUH DJIEMEHT, aToM, DJIEKTPOHHAas
0007109Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, DJICKTPOOTPHUIIATEIEHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (yHKIMOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30Mepbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIE€BOJAOPO/IbI,
KHCIIOPOJT W a30TCOJEpIKAIIUE COSAMHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COCIMHEHUS); TCOPUH M 3aKOHBI (TEOPHS CTPOCHUS
opranmdeckux BemiecTB A. M. byTiepoBa, 3aK0H COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYCCKUN S3bIK XHMHH; MHPOBO33PCHUYCCKHE 3HAHWSI,
JeXalnue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SIBJICHUM, (PAKTOJOTHYECKHME CBEJICHUS O CBOWCTBAaX, COCTaBE, MOJYYCHHH W
0€30MacHOM WCITOJIB30BAHUN BAXKHEHIITUX OPTaHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOHN JACATEIBHOCTH YEIIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTIMICAaHUM COCTaBa, CTPOCHHUS U MPEBPAIEHUN OPraHUIECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
W3TOTABIMBATh MOJICIIA MOJIEKYJ OPTaHUYECKUX BEIIECTB IS WJUTIOCTPALMHA KX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynme COeAWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEp KaIliue
COCIMHEHWSI, BBICOKOMOJICKYJIIPHBIE COCIWHEHWs), JaBaTh WM Ha3BaHHS IO
cucteMatnueckorr HomeHkimarype (IUPAC), a Takxe NMpUBOAWTH TPUBUAIHHBIC
HA3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKOMb, TIHIEpUH, (eHod, (popmanbaerul, aneTalibIeruja, MypaBbUHas
KHUCIIOTa, YKCYCHAsI KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIF0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOH CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMWIEH, alleTUJICH,
Oyramguen-1,3, merunOyramueH-1,3, OeH307, METaHOJ, ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XHMUYECKHX PpEaAKIHUil ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
ChIpbsi  (He(Th, NPUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboOTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUMCICHUS TI0 XHUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakiuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO W3 HUCXOJHBIX
BEILECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUI BIAJE€Th CUCTEMON 3HaHWUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCTIOJIb3YeMbIX B XHUMHHU TIPU HU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
nocyZol M J1abopaTopHBIM OOOpYIOBaHMEM, a TakXKe MpaBuia OOpalleHHs ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBIIOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPY HATPEBaHUH, TIOJTyUYCHHE
TWJIEHA M W3yYEeHHUE €ro CBOWCTB, KaYECTBEHHBIC PEAKIMH OPraHUuYECKHX
BEILECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH NpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpAaTOPHBIM O0OPYJOBaHHMEM, WIPEICTABIATH PE3yJbTaThl
XUMHUYECKOTO SKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MacCOBOMU
uHdopmaruu, aTepHeT 1 Apyrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  IKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpPAIEHUS WX BPEIHOrO BO3JCHUCTBUSL HAa OPraHU3M
YEJI0BEKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHU;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHWE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOPpMUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XWMHU B IIO3HAHUU SIBJICHUU
OpupoAbl, B (QPOPMUPOBAHUU MBIUUICHHS W KYJbTYphl JIMYHOCTH, €€
(GyHKIHOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIINE MOHATUS (XUMHUYECKUN 3JIEMEHT, atoMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aToOMOB, HOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KkOBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TANBl ~XUMHUYECKUX  PEAKUHUM, PacCTBOpP, DJIEKTPOJIUTBI,  HEAJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKOM pEakUUH, XUMHUYECKOE PABHOBECHE); TEOPHH M 3aKOHBI (TEOpHs
IEKTPOJIMTHYECKON Jaucconanuu, nepuoauueckun 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIlCHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN $3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAUIME B OCHOBE MOHUMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XHUMHYECKHX SIBICHUN, (PAaKTOJOTUYECKUE CBEIECHUS O CBOMCTBaX,
cOCTaBe, MOJIyYeHUU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEHIINX HEOPTraHMUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC MPHU3HAKH MOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHIATHUS NpPHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M UX IPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
cocTaBieHuss (HOpMyn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cuctemarnueckyro HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTACIIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, raméHas
U3BECTh, HETalIEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX PaA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep Cpeibl B BOJHBIX paCTBOPaX HEOPraHUYECKHUX
COCTUHCHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh IPUHAIIEKHOCTb
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OMNpEeAeNEHHOMY KiacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHBIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |-4 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux snemeHtoB J[. M. MenpeneeBa, ucCmonb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opouTanm, «3HEpPreTUYECKUe YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U UX COCIUHEHUN
10 TIepruoIaM | rpyimmaM lleppoanyueckor CUCTEMbI XUMUYECKHUX 3eMeHTOB /J[. U.
Menaeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHWYEeCKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMHU T10
pa3IuYHBIM NpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OpPaTMMOCTH
peaKIMK, Y4acTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISITh YPABHEHMS PEAKIMA pazTUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLUHU UAYT JO KOHIIA;



c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPraHMUYECKHUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM TYTéM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  paCKpbIBaTh CYIIHOCTh  OKHUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMu OT pa3auYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJYyYeHHs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTaBICHUNA 00 OOIIMX HAyYHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOIEeMax XUMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHHS C HCIIOJb30BAHUEM
MOHSTUS «MAaccoBas JOJiIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA MU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEIIECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHiia MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1abOpaTOpHBIM OOOpPYAOBAaHHUEM, a TaK)Ke IpaBwia OOpaIlieHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBIIOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIIONHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAaueCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TeMaMm «MeTtaiey U «HeMeramibl») B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YNbTAThl XHMMHYECKOrO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(doOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBAa MacCOBOMU
KOMMYHUKaIu, IHTepHEeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  IKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICHCTBUS HA dKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens [IJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHbBIICHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 0OyJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoanuyecTBO 4acos

JyeKTpOHHbIe (LM pPOBbLIE)

Ne ni/m Kontpoabnbie IIpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1.Teoperudyeckue 0CHOBBI OPraHU4eCKOM XUMUH
[Ipenmet oprannyeckoi . Teo
1.1 CTp oﬂel;meﬂ oprralj{l/;{ecl;nl;l( tﬁfH;HeHHfII) " 3 bubmmorexa
' P P A IIOK https://myschool.edu.ru/
A. M. byrneposa
Hroro mo pazneny 3
Pa3znen 2.YrieBoaopoansl
2.1 IIpene € yIJICBOIOPO ajka 2 brbmorexa
. JIbHBI JICB bl — HBbI
pel 4 HOpOA IIOK https://myschool.edu.ru/
59 HenpenenbHbie yrieBogopoO/Ibl: aJKeHbI, 6 1 Bbubanoreka
' AJIKaJUEHbI, AIKUHBI ITOK https://myschool.edu.ru/
2.3 ApomaTudecKue yrieBoa0pOIbl 2 bubmiorexa
' P 4 AOPOA IIOK https://myschool.edu.ru/
IIpupoaHBIE HICTOYHUKH YIJIEBOIOPOIOB bubnuoteka
24 3 1
U UX nepepadoTka IIOK https://myschool.edu.ru/
Hroro no pazueny 13
Pa3nen 3.Kucsiopoaconep:xaniue opraHn4ecKue coeJUHeHNUsI
bubnuorexa
3.1 C . ®eno 3
FHPTRL. ToCHOI IIOK https://myschool.edu.ru/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 Bubnmoreka

CrnoxHble 3¢upbl

IIOK https://myschool.edu.ru/



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

bubnuoreka

3.3 h% 3
TICBOAN IIOK https://myschool.edu.ru/
Hroro no pazueny 13
Pa3nen 4.A30Tconep:kamme opraHu4ecKue coeJMHEeH s
bubnuorexa
41 A LA .b 3
MIHBL AMHHOKHCIOTSL. SO ITOK https://myschool.edu.ru/
Hroro mo pazneny 3
Pa3znea S.BbicokomolieKyJISIPHbIE COeTUHEHUSA
bubnuorexa
5.1 I1 .K .B 2
JIACTMACCHL. RayHdyKH. DOnoKHa ITOK https://myschool.edu.ru/
Hroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

11 KJTACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuyecTBO 4acos

JyeKTpOHHbIe (LM pPOBbIE)

Ne i/ Kontponbnbsie IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsI padoThI
Pa3znen 1.Teoperuueckue 0CHOBbI XUMUH
Crpoenune atoMoB. Ilepuonnueckuit
11 3akoH u [lepnoandeckas cuctema 3 Bbubanoreka
' XUMHYECKHX 31eMenToB [1. 1. IIOK https://myschool.edu.ru/
Menpgeneena
12 Crpoenue BemniectBa. MHOrooopasue 4 bubnmoreka
' BEILECTB LIOK https://myschool.edu.ru/
Bbubnuoreka
1.3 X 6 1 1
HMHHAECKHE pearti IIOK https://myschool.edu.ru/
Hroro no pazueny 13
Paznen 2.Heoprannuyeckasi XuMus
bubnuoreka
2.1 M 6 1
CTajLIbt IIOK https://myschool.edu.ru/
bubnuoreka
2.2 H 9 1 1
CMCTAILIH IIOK https://myschool.edu.ru/
53 CBsI3b HEOPraHUYECKUX U OPTaHUYECKUX 5 bubnuorexa
' BEIIICCTB IIOK https://myschool.edu.ru/
Hroro no pazneny 17
Pa3zgen 3.XuMus ¥ :KU3HL
b
3.1 XUMus 1 )KU3Hb 4 nomotexa

IIOK https://myschool.edu.ru/



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

Hroro no pazneny

OBHIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne KouunyecTBO 4acoB Hdara DJIeKTPOHHBIE HU(PPOBLIE
n/ Tema YpokKa Bcer KOHTpOJIbHLI HpaKanecxn H3y4YeHH 06pa30BaTeJILHLIe
n 0 e padoThl e padoThI A pecypcebl
IIpeamer opraHn4ecKon XUMuu, €€
bubnuorexa
1 BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUEB 1 LIOK https://myschool.edu.r
MOJIy4YEHU U HOBBIX BEILIECTB U u/
MaTepuasoB.
Teopust cTpoeHUsI OpraHUYECKUX
coenunenuiit A. M. byrieposa, eé
OCHOBHBIE MOJIOXKEHUA.CTPYKTYpHbIE bubnmoreka
2 (hOpMyIIbI OPraHUYECKUX BEIIECTB. 1 ITOK https://myschool.edu.r
['omonorus, uzomepusa. Xumuyeckas u/
CBSI3b B OPraHUYECKUX COETMHEHUSAX —
OJIMHAPHBIE U KPAaTHBIE CBA3H.
[Ipencrasnenue o kaaccuukanuu
OpraHUYECKUX BGH_IGCTB.UHOMGHKJIaTypa Euorexa
3 oprquecKHXcoenHHeHHH(CHCTeMaTHquCK 1 LIOK https://myschool.edu.r
asl) U TPUBHAJIbHbIC Ha3BaHUS BaXKHEUIITNX u/
Mpe/ICTaBUTENEH KJIAaCCOB OPraHUYEeCKUX
BEIIECTB.
AJIKaHBI: COCTaB U CTPOCHUE bubmorexa
4 . ’ 1 LIOK https://myschool.edu.r
TOMOJIOTHYECKUHN PSII. u/
Meran u 23TaH —  IPOCTEUIIHUE
5) MPEJICTaBUTENIN aJKAaHOB. (U3NYECKUE U 1 BH6HHOTeK_a
XAMUYECKHE CBOICTBA (peakiuu IOK https://myschool.edu.r
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3aMCIICHUA H FOpeHI/IH), HaxXOoXJCHUC B
npupoac, nNoJy4CHUC U NpUMCHCHUC.

bubnmoreka
6 AHKVGHH: coctas . " CTPOCHHC, LIOK https://myschool.edu.r
CBOWCTBaroMOJIOTMYECKHH Psiji. u/
OTWieH W NOponwieH — MPOCTEHIne
NPEJCTaBUTENIN AJIKEHOB (pu3nueckue u
XUMHUYECKHE CBOMCTBA (peaxiyu Eubmoreka
7 THAPHPOBARHA, FaIoTCHIpOBATHA, ITOK https://myschool.edu.r
THIpaTaIiH, OKHCIICHHSI u
MOJTUMEPHU3AIIH ), HOJTydeHHe u u
MIPUMECHCHHE.
MNOT-916-21.IlpakTyeckas padora Ne 1. bubnuoteka
8 «ITomyuyeHune ITHIEHA U H3yYEHHE ero ITOK https://myschool.edu.r
CBOICTBY» u/
Ankanuensl. byraauen-1,3 u
MeTunoyranuen-1,3. crpoenue, bubnuoteka
9 BOKHCHUIIINEC XUMUYCCKHUE CBOMCTBA IIOK https://myschool.edu.r
(peakmus monmumepu3anun ). Ilomyaerue u/
CHHTETHYECKOTO Kay4dyKa M Pe3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,
TOMOJIOTHUECKUN  psiA.  AnerwieH —
MIPOCTEUIINNA MIPEACTABUTEND bubnuoteka
10  anKMHOBCOCTaB, CTpPOCHHE, (PU3MUCCKUE U ITOK https://myschool.edu.r
XUMHAYCCKHE CBOWCTBA (peakiyu u/
THIPUPOBAHUS, raJlOreHUPOBAHUS,

ruapaTaliii, TOPEHHUs), T[OIy4eHHEe U
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MIPUMEHEHHE.

Brrunciiennss mo ypaBHEHHUIO XUMHYECKOU
peakiuu  (Maccel, 00BEMa, KOIMYECTBA
HMCXOJHOTO  BeIleCTBA WJIHM  MPOAYKTA

bubanoreka

11 peakiMu 10 H3BECTHBIM Macce, O0BEMY, IIOK https://myschool.edu.r
KOJIMYECTBY OJHOTO M3 MICXOJHBIX BEIIECTB u/
WM NIPOJIYKTOB PEAKLINN).
Apensbl. benson: cocras, cTpoeHue,
¢busnUecKre 1 XUMHUECKUE CBOMCTBA
(peakuuy raJoreHupoOBaHus U
HUTPOBAHUS), TIOJYUCHHE U IPUMECHCHHE. bubnmoreka
12 Tonyon: cocmas, cmpoenue, Qusuieckue u IIOK https://myschool.edu.r
Xumuueckue ceoticmea (peakyuu u/
2a02eHUPOBAHUSL U HUMPOBAHUSL),
nonxyyerue u npumenerue. TOKCHIHOCTD
apeHOB.
['eHeTrueckas cBs3b YIIEBOJOPOIOB, bubmorexa
13 IIOK https://myschool.edu.r
MPHUHAIISKANINX K Pa3IMYHBIM Kjaccam u/
IIpupoaHbIE ICTOYHUKH YIJIEBOIOPOLOB: bubnuoteka
14 MIPUPOIHBIN ra3 U MOMyTHBIC He(DTAHBIE ITOK https://myschool.edu.r
rasbl, HeTh U €€ TIPOUCXOKICHUSI. u/
CrniocoOb1 mepepaboTku He(TU: TeperoHka,
KPEKHHT (TEPMHUUYECKUN, KATATUTHUCCKHIA), bubnmoreka
15  mwmpomms. IlpoaykTel mepepaboTku HedTH, ITOK https://myschool.edu.r

UX IPUMEHEHUE B IMPOMBIIUIEHHOCTH U B
ObiTy. KameHHBI yronb M NPOIYKTHI €ro

u/
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nepepadorku. IloaroroBka K.p.

16

KonTpoabHas padoraNel nmo pa3zaeny
«¥YTJ1€BOA0POABI»

17

Anaym3 Kk.p.PaGora Hag ommoOkamu.
Hpe;[eanble OIHOATOMHBIC CIIUPTHI:
METaHOJI ¥ 3TAHOJ.CTPOCHHE, PU3UIECKUE U
XMMHYECKHE CBOICTBA (peaKkiuu ¢
aKTUBHBIMH METaJUIaMU,
raJloreHOBOJIOPOIAMHU, TOPEHHUE),
npuMeHeHue. Bogopogubie CBA3U MEeXAY
MOJIEKYyJIaMH cIUpTOB. JleficTBrEe MeTaHoa
Y ATAHOJIa HAa OPTaHMU3M UeJIOBEKa.

bubnmoreka
IIOK https://myschool.edu.ru
/

18

MHOroaToMHbIE€ CHUPTHI. DTUJICHTJIUKOIb U
JIMIIEPUH:  CTPOCHHUE, (PU3MYECKHE |
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO
IICIOYHBIMH  MCTaJlJIaMH, KaueCTBCHHAas
peakmusi Ha MHOTOATOMHBIC  CITUPTHI).
JlelicTBue  Ha  OpraHM3M  4YeJOBeEKa.
[IpuMeHeHue riauIepuHa U STUICHTJIUKOJIA.

bubnmoreka
IIOK https://myschool.edu.r
u/

19

®eHon: CTpOeHHE MOJEKYIBI, (PU3NUECKUE
U XMUMHYECKHE CBOWCTBA, INPUMEHEHHE.
ToKkcHMYHOCTH ¢enomna. [Ipumenenue
¢denona.

Bbubmnoreka
IIOK https://myschool.edu.r
u/

20

Anpneruasl U kemonsi. Dopmanbaerun,
alleTanbJeru]; CTpPOCHUE, (PU3NYECKUe U
XUMHYECKHE CBOICTBa (peakuuu

bubnmoreka
IIOK https://myschool.edu.r
u/
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OKUCJIICHUA n BOCCTAaHOBJICHUA,
KAueCTBCHHBIC PEaKIMK), TMOJIYyYCHHE |
MpUMEHEHUE. AIIETOH.

OnHOOCHOBHBIE TIpenebHbIE KapOOHOBBIE
KUCIOTHL.  MypaBbuHas M YKCyCHas
KHCJIOTBI:  CTpOEHHME, (U3NYECKHEe U

bubnuoreka

21 XUMHYECKHE CBOMCTBA (CBOWMCTBA, 0OIIHE IHOK https://myschool.edu.r
VIS KJiacca KHUCJIOT, peaKiust u/
sTepudukarym), MOJIyYeHHUE u
pUMEHECHHE.
HOT 016-21.IIpakTuyeckast padora Ne 2. bubnuoteka
22  «CsoiicTBa pacTBOpa YKCYCHOM LIOK https://myschool.edu.r
KHCJI0TBDY u/
CreapuHOBasi U OJICMHOBASI KUCIIOTHI, KaK
23 MPECTaBUTENN BBICIIMX KapOOHOBBIX
KHCJIOT
MpIia Kak cOJIM BBICIIAX KapOOHOBBIX bubmorexa
24 . IIOK https://myschool.edu.r
KHCJIOT, UX MOIOIIIee ICHCTBHE u/
CrnoxxHbie 2(DUpBI KaK MPONU3BOTHEIE bubnuorexa
25 | kapOOHOBBIX KHCIIOT. [ MAPOIH3 CIOKHBIX ITOK https://myschool.edu.r
3¢hupoB u/
Kupsr: THJIPOJIH3, NpUMEHCHUE, BuGanorexa
%6 Ouosiornveckasi posib kupoB. [IpumeHeHne LIOK https://myschool.edu.r
XHpoB. bromornveckast pob KHUPOB. u/
7 VYTIi1eBoabl: COCTaB, KJacCUUKALIUS Bubnmoreka

yII€BOAOB (MOHO-, M- M TOJIUCAXAPUIIBI).

IIOK https://myschool.edu.r
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I'moko3a — mpocTeHIIUi MOHOCAXapu:
0COOEHHOCTH CTpOECHUS MOJIEKYJIbI,
¢uznueckne W XUMHUYECKHE CBOMCTBA
(B3aumozeiictBue ¢ ruapokcugom meau(ll),
OKHCJICHHE aMMHUAYHbIM PacTBOPOM OKCHJIA
cepeopa(l), BoccraHoBieHHE, OpOKEHHE
[JIIOKO3bI), HAXOXJAEHHWE B  MPUPOJIE,
IIPUMEHEHHUE, Ouosiornueckas pOJIb.
@®otocunTe3. DPpykTO3a KaK  HU30MeEp
TJIIOKO3BI.

KpaxMan u wnemntono3a Kak HPUPOJIHBIE
nonmuMepsl.  CTpoeHwe — Kpaxmaia |
1etono3pl. dOU3NYeckrue U XHUMHUYECKUe

bubauoreka

28  cBoiicTBa Kpaxmaia (ruapomnus, LIOK https://myschool.edu.r
KaueCTBEHHAs peaxius C u/
nonom). IloaroroBka K.p.
KonTpoabHas padoraNe2 no pasaeny bubnnoreka
29 «Kucnopoacoaep:kammme oprannyecKue IIOK https://myschool.edu.r
COCIMHEHU» u/
bubnuorexa
AHaim3 k.p. Padora Hag omOKkaMAMUHBL:
30 P s IIOK https://myschool.edu.r
METUJIAaMUH U aHWJIUH. u/
AMUHOKHCTIOTBI KaK amQoTepHBbIC
OpraHu4ecKkue coenuHeHus. Ou3ndecKkue u
8 ( bubnmoreka
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha
31 IIOK https://myschool.edu.r

npuMepe [JIMLIMHA). buosornueckoe
3HAa4YCHUEC aMHHOKUCIIOT. HeHTI/II[BI.

u/
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benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS.
IlepBuuHas, BTOpuyHasi U TPETUYHAS

bubnuoreka

32 . 1 IIOK https://myschool.edu.r
CTpYKTypa 06enkoB. XMMHUYECKHE CBONCTBA u/
OENKOB: THIPOJIU3, ACHATypaIus, -
KaueCTBEHHbIE PEAKI[MU HA OEJIKH.
OCHOBHBIE TTIOHIATHSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM: bubnuorexa

33 MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, 1 ITOK https://myschool.edu.r
CTENeHb NMOJIUMEPHU3aLiu, CPEAHSIS u/
MOJIEKYJIsIpHasl Macca.
OcHOBHEIE METOAbI CUHTEC3a

. Bbubanoreka

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUHN — 1 LIOK https://myschool.edu.r
MOJIMMEPU3AIHS U TOJTUKOHICHCAIIHSL. u/
[TnacTmacchl, Kayqyku, BOJOKHA -

OBUIEE KOJIMYECTBO YACOB 11O 34

INPOI'PAMME
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Xumuueckuid anemeHt. Artom. Sapo
aToma, U30TOIIBL. OneKTpoHHas
o0oyiouka. DHepreTu4ecKkre YypOBHH,
NONypOBHU. ATOMHBIE OpOUTaNH, S-,
p-, d- osmementsl. OcobeHHOCTH
pacrnipenenenus AIIEKTPOHOB o
opOuTansIM B  aTOMax D3JIEMEHTOB
MEPBBIX

YeThIPEXTIEPHOA0B. DIEKTPOHHAS
KOH(HUTypamus aTOMOB.

Bbubmnoreka
IIOK https://myschool.edu.ru/

[lepronnueckuii 3aK0H U
IIepuoanueckas cucrema
XUMHUYECKUX 3JieMeHTOB [[. 1.
MengeneeBa. CBA3b NEPUOIUUECKOTO
3akoHa U [leprnoanyeckoi cuCTEMBbI
XUMHYECKHX 3JIeMeHTOoB []. 1.
MenpeneeBa ¢ COBpeMEHHOM
TEOpHUEU CTPOCHHS aTOMOB.

bubnmoreka
ITOK https://myschool.edu.ru/

3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XUMHUYECKHUX JIEMEHTOB U
00pa3yeMbIX UMU MTPOCTHIX U
CJIOKHBIX BEILIECTB IO IpyIMram U
nepruojaM. 3HaYCHUe

bubnmoreka
ITOK https://myschool.edu.ru/
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MEepPUOIUYECKOr0 3aKOHA B Pa3BUTHHI
HayKN3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX JIEMEHTOB U
UX COEJIMHEHUH 1O IpymraMm u
nepUoaaM.

Crpoenue BelecTBa. XuMUuecKas
CBsI3b. BUIILI XMMHYECKOU CBSI3U
(KoBasieHTHAs HETIOJISIPHAS U
MOJISIpHAsI, HIOHHAS, METaJUTHYecKas ).
MexaHu3mMbl 00pa3oBaHUs
KOBAJICHTHON XMMHUECKOM CBS3H
(0OMEHHBIN U JOHOPHO-
aKLEenTopHbIH). BogopoaHas cBs3b.

bubnmoreka
IIOK https://myschool.edu.ru/

BanentHocTs.
DNeKTpooTpUliaTeNbHOCTh.  CTeneHb
okuciicHus. VOHBI: KAaTHOHEL |
aHHUOHBI. BelecTBa MOJICKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUA.3aKOH
IIOCTOSIHCTBA COCTaBa BelllecTBa. THIIBI
KPUCTAJUIMYECKUX PELETOK.
3aBHCHUMOCTL CBOMCTBA BEHIECTB OT
THUNA KPUCTAITNYECKON PEIIETKH.

bubmnoreka
IIOK https://myschool.edu.ru/

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctunHbIE U KOJIOUHBIE PACTBOPBI.
MaccoBas 1014 BEILIECTBA B PACTBOPE

Bbubmnoreka
IIOK https://myschool.edu.ru/

Knaccudukamms u
HOMEHKJIaTypa HEOPraHUYECKUX
coequHeHuii. I'eHeTndeckas  CBS3b
HEOPTraHUYECKHUX BEIIIECTB,

Bbubmnoreka
IIOK https://myschool.edu.ru/
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IMpUHAJICIKAIIUX K Ppa3jInIHbIM
KJ1accaM.

Knaccudukanus XuMuueckux
pEaKIHil B HEOPTAHUYECKOU U
OPraHU4YeCKOM XUMHUH. 3aKOH
COXpaHEHHUS MacChl BEUIECTB; 3aKOH
COXpPaHCHUA U ITPCBPAILLICHUA SHCPTHUU
IMpU XUMHUYCCKUX pCAKIHUAX

bubnmoreka
IIOK https://myschool.edu.ru/

CkopocTh peaknuu, e€ 3aBHCHMOCTb
0T pa3nuuHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XUMUYECKOE pPaBHOBECHUE.
@akTophl, BIUSIOMIME HAa COCTOSHHE
XMMHYECKOT0 paBHOBecus. [IpuHImM
Jle larense.

Bbubmnoreka
IIOK https://myschool.edu.ru/

10

IIpakTnueckas padora Ne 1.
«BimsiHHe pa3IHYHBIX (PAKTOPOB
Ha CKOPOCTHh XUMMHYECKOM
peakuum»

bubmnoreka
IIOK https://myschool.edu.ru/

11

DIEKTPONIUTHYECKAS TUCCOIIMAITHSL.
CunpHBIC U CITa0BIC DIIEKTPOIIUTHI.
Cpena BOIHBIX PaCTBOPOB BEILECTB:
KucJiasd, HeﬁTpaﬂBHaﬁI, IICJI049YHas.
[ToHsITHE O BOAOPOIHOM TTOKA3aTele
(pH) pacTBopa. Peakiinu HOHHOTO
obmena. ['Mapon3 OpraHuYecKuX U
HEOPTaHWIECKHMX BEIIECTB

Bbubmnoreka
IIOK https://myschool.edu.ru/

12

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE

bubnuoreka
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peakiu. CKOpOCTh peaKIuu.
O6parumsie peaknuu. [lonsTre 06
3JIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB
coneil. [loaroroBka K.p.

IIOK https://myschool.edu.ru/

Konrtpoabnas padoraNel nmo

bubnuoreka

13 azaeay «Teopernyeckue 0CHOBBI
P y P IIOK https://myschool.edu.ru/
XUMHI»
Ananusk.p.Padorananommoxamu.
Meramnel. IlomoxeHue MeETalIOB B
[Teproauueckoil cucTeMe XUMHYECKUX
sanmementoB JI. WM. Mengeneena.
Oco0eHHOCTH CTPOCHHSI DJICKTPOHHBIX
Bubnmoreka
14 00oouek atoMoB MeramuioB. OOmume
. IIOK https://myschool.edu.ru/
dbu3MYecKue  CBOWMCTBA  METAJIJIOB.
OO01mue CIIOCOOBI MOJTYYCHUS
MeTtauioB. [IpuMeHeHHe MeTalioB B
OBITY M TEXHHUKE.
CraBbl METAJIOB.
15 5 . Bubnmoreka
JIEKTPOXUMUYECKUN PSJI
P . p ITOK https://myschool.edu.ru/
HaIpsKEHUH METaJlIOB.
XHUMHYECKHE CBOMCTBA BaXKHEHIITHX
16 METaJIOB (HATPUH, Kaaui, Kaablui, bubnuoreka
MarHHi, ATFOMUHUIN) U UX ITOK https://myschool.edu.ru/
COCTUHEHUU
17 XUMHYECKUE CBOMCTBA Xpoma, MeIU Bbubanoreka
U X COCTMHEHUIN IIOK https://myschool.edu.ru/
18 XHUMHUYECKHE CBOMCTBA ITUHKA, bubnuoreka

JKele3a U UX COSTMHEHUHI

IIOK https://myschool.edu.ru/
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IIpakTnueckas padora Ne 2.

19 "p bubnuoreka
eleHne IKCIEPUMEHTATbHBIX
P N IIOK https://myschool.edu.ru/
3ama4 mo reMe «MeraLabr»
Hemerannsl, ux noiaoxeHue B
IIepuoanueckoii cucreme
20 u bubnuoreka
XHUMUYCCKHX dJIeMeHTOB []. 1.
IIOK https://myschool.edu.ru/
Meunneneesa u1 0COOEHHOCTH
CTPOCHHSI aTOMOB
du3nyeckrue CBOMCTBa HEMETAIIIIOB.
21 AmoTponust HEMETaUIoB (Ha bubnuoteka
npuMepe KUCIopoa, cepsl, pocdopa LIOK https://myschool.edu.ru/
U yTIEpo/a)
XHUMHUYECKHE CBONCTBA BaXKHEHIIINX
99 ( bubnuoreka
HEMETAJLIOB(TAIOTCHOB, CEPHI U X
. » P ITOK https://myschool.edu.ru/
COCIMHEHMI
93 XuMHdecKre CBOMCTBA a30Ta, bubmnoreka
docodpa u X coeTUHEHUI LIOK https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA yIyiepo/a, bubnuorexa
24 .
KPEMHUS ¥ UX COCTUHCHHIMA IIOK https://myschool.edu.ru/
o5 [IpuMeHeHne BaxKHEUIINX bubnuorteka
HEMETAaJUIOB M UX COCIMHCHHI IIOK https://myschool.edu.ru/
0O0001mmenune u CHUCTEMATH3AIHA
3HaHuit 1o Teme «Hemeramiby.
Brruncnenus 1o YpaBHEHUSIM
26 XUMHAYECKUX peakuui u Bubnmoreka

TEPMOXUMHUYECKHE PACUETHI,PACUYETHI C
HUCIIOJIB30BaHUCM IIOHATHA <«MacCCOBasd
JIOJISl BEILIECTBAY.

IIOK https://myschool.edu.ru/
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IIpakTnueckas padora Ne 3.

97 bubnuoreka
«Pemerne 3Kmfp"MeHTaH“'l,“X LIOK https://myschool.edu.ru/
3aja4 no teme: ' Hemerasan"»
KonTpoabHasi padora Ne2 mo
28 TeManl: «MeTaJIlebI» H brbmmorexa
IIOK https://myschool.edu.ru/
«Hemetanabn)
Anamam3 k.p. Padora Han
omudkamu. Heopranmueckue u
29 OpPraHUYeCKHUEe KUCIIOTHI. bubamorexa
IIOK https://myschool.edu.ru/
Heopranwnueckue u oprannyeckue
OCHOBaHUS
AMdoTepHbIe HEOPTaHUIECKUE U
OpPTaHHYECKUE COCTUHEHUSI.
30 I'eHeTnyeckas cBsI3b brbmmorexa
IIOK https://myschool.edu.ru/
HEOPTaHMYECKUX M OPTaHUIECKHIX
BCIIIECTB
Ponp xumum B oOecneyeHUH
JKOJIOTUYECKOW, HHEPreTUYeCKOd U
NUIIEBOM  O€30MacHOCTH, Pa3BUTHH
31 MeauiuHbl.  [loHATHE O Hay4HBIX bubnuorexa
METOHaX  IMO3HAHUSA  BEIECTB U IIOK https://myschool.edu.ru/
XAMHUYECKHUX PEaAKIUM.
[IpencraBnerns 00 OOIMMX HAyYHBIX
39 MIPUHITUTIAX Bbubanoreka
MPOMBIIIJICHHOTO ITOJTyYCHHSI LIOK https://myschool.edu.ru/
BaKHEUIIINX BEIIECTB.
33 UYenoBek B MUpeE BEUIECTB U bubnmoreka
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MaTEepUAJIOB: BKHEUIINE
CTPOMTENbHbIE MaTepHAIbI,
KOHCTPYKLIMOHHBIE MaTepHalbl,
KpackH, CTEKJIO, KepaMHKa,
MaTepHalbl AJIs SJICKTPOHUKH,
HaHOMAaTepHalibl, OPraHUUECKUE U
MHUHEpaJIbHbIE YI00peHUsI.

IIOK https://myschool.edu.ru/

XUMHUS U 310pOBbE YeJIOBEKa: MpaBuia
HCIIOJIb30BaHUs JIEKapCTBEHHBIX

34 npenapaToB, mpaBwia 0E30MacHOro 1 bubnmoreka
UCIIOJIb30BAaHUS MIPErapaToB OBITOBOW LIOK https://myschool.edu.ru/
XHAMUH B TIOBCETHEBHON YKHU3HH.
OBIIEE KOJIMYECTBO YACOB I10 34

IMPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus, 10 knace/ I'abpuensa O.C., «/IPODA»; AxkimonepHoe o61iecTBo «M31aT€IBCTBO
«ITpocBemienune»
* Xumus, 11 knacc/ I'abpuensa O.C., «/IPODA»; AxkimonepHoe ob1iecTBo «M31aT€TBCTBO
«ITpocBemenune»

METOAUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

1. O.C.I'abpuensH, I'.I".JIpicoBa «Xumust Meroaudeckoe mocobue — 6a30BbIi ypoBeHbY - M.:
Hpoda 2022 rog.

2. 0.C.T'abpuensn, U.I'.OctpoymoB, «O0m1ast XUMHsI B TECTaX, 3aa4ax, ynpaKHeHUsX. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.VmakoBa «Xumus 11 knacc: KoHTposibHEBIE 1
MPOBEPOYHBIC PAOOTHI K yueOHUKY». — M.: lIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas KkHUTA IS
yuurens». Yacte 1 — M.: Ipoda, 2019 roxa.

5. 0.C.I'abpuensH, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knace: HactonbHas kaura s
yuurens». Yacts 2 — M.: lpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3anauu o XMMHUU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. JleancoBa «Xumus 11 xnacc moypounsie miansl no yueoHuky O.C.I'abpuensina,
I'.I".JIeicoBoit» - Bosrorpaa» Yuurtens 2018roz.

8. M.A.Ps6oBa, Y.1O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximaccey, - M.: Dk3amen, 2019r.
9. 0.C.T'abpuensn, U.I'.OctpoymoB «XuMHUECKUI 3KCTIepUMEHT B mikoie 11 kmacey; - M.:
Hpoda. —2019 rox.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru ['azera «Xumusi» v caliT nis yaurtens «5 uay Ha ypoK XHUMHH)
http://him. Iseptember.ru Enunas konnekuust L{OP: [Ipeamernas kommekuus « XuMus»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHBIE SKCTIEPUMEHTBI:
xumus. Komneknus Poccuiickoro o0mieo0pa3oBarenbHOr0 mopraita
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumnuana mKkoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Oprannyeckast XuMusi: SJIEKTPOHHBIN YYEOHUK ISl CPETHEN TITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JICKTPOHHBINA y4eOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIIEHK: XUMUS

http://www.chemistry.ru JlucrannimoHHas OJMMITHA/IA TIO XUMHH: TEICKOMMYHUKAIIMOHHBIN
00pa3zoBaTeNbHBINA MTPOCKT
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