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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypOBHE CpPEIHETO O0O0IIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®enepannn», TpeOOBaHHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOrpaMMbl  CpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHbIX B  DeaepalbHOM  TOCYyAapCTBEHHOM
obpazoBarenbHoM cTangapte COO, c¢ yu€tom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeamMera «XUMHsS» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepany, peamU3yIOMUX OCHOBHBIE 00pa3oBaTelIbHBIC MPOTPAMMBI, U
OCHOBHBIX TMoONoXkeHu «Crparerud pa3BUTHs BocnuTaHuss B Pocculickoi
@epnepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTtparerun oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUIUXCs CPECTBAMU
ydyebHoro npeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbeie TnosiokeHuss GI'OC COO o B3auMoOOYCIIOBIEHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJbTaTOB OOydYeHHWS M TPEOOBaHWUN K YPOBHIO IMOATOTOBKU
BBITTYCKHUKOB.

XUMHYECKOE o0Opa3oBaHnue, MoJIy4aemMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)XUT 3aBEPIIAIOIIAM JTAllOM peaM3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOrO o0O0pa3oBaHUs. OJTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXkKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBI0 W TIPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
oOydJaronmxcsi Ha YpOBHE CPEIHEro O0Iero oopa3oBaHUs CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHUE M TIOCTPOCHHE KOTOPOrO OIpeeSieHbl B
nporpaMMme IO XHUMHUU € Y4€TOM chenuduKd HayKu XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABl U B MATEPUAIbHOM JKM3HU OOIIECTBa, a TaKXKe C y4ETOM
o0mux 1ened W TPHUHIMIOB, XapaKTEPU3YIONUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3[JaHUM HOBOM 0a3bl MaTepUanbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OOPMHPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEJICTABICHUS 00 OKpPYXKAIOIeM MHPE KaK O €IUHCTBE
IPUPOABI M YEIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYIMMH €CTECTBEHHBIMU HAayKaMH, XUMHS cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHas XMMHA KakK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBHM C OOmMMM LENSMA W TNPUHIHUIAMH CPEIHEro OOIIero
obOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3YYEHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIEKYJIbTYPHYIO MOJArOTOBKY
oOyyarommxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJOJKEHUS
o0pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEIH.

CocraBnsitomiuMu — nipeamMeTa  «XUMHUSD»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWI MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUW W3 OONIeH XUMUM) U
OpraHn4ecKkon xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YUYEHUU
npeaMeTa 0O€CleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3YYEHHI0O Y4YeOHOro wmarepuaia u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpElENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBIeHU o cTpoeHuu BemiecTB. CBeneHHs 00 U3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOXKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHWN. B Kypce OpraHM4eckol XWMHUU TOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOU PEAKIIUH.

[Ton HOBBIM yriom 3peHusi B mnpeameTe «XuMHsS» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs W3YUYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYaromuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX U METOAOJOTUYECKHUX IMO3ULIUMN,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o001IaromIei 10 0ObACHSIOMIEN U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHUH, a TAKKE O XUMHUECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kimaccoB
IIEMEHTAMHU COJEP)KAHMS, HMEIOIMIMMHU KYJIBTYPOJOTHUYECKH W IMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3M XHUMHH C
IPYTUMHU HayKaMH, PAcKpbIBAIOT €€ pOJib B IIO3HABATEIbHOM MU IIPAKTUYECKOMN
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUS 3HAHUM, pEelIEeHUS WHTEUIEKTYalbHbIX U
AKCIMEPUMEHTAIIbHBIX HUCCIEA0BaTENIbCKUX 3a7a4. B 1enom coaepkanue yd4eOHOro
npeaMera  «XHUMHsSD»  JAaHHOTO  YPOBHS ~ M3Y4YEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUEe y 0O0YyYaromMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJISI MOHMMAaHUS
¢unocopckux uued, TakuX Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTb MPUPOJHBIX SIBICHUM MYTEM DSKCHEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaK)Ke MpoOJeM cOepexeHUss IHEPrETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIHUTAHMS, PA3BUTUS W COLMAIM3ALUU
0o0y4JarmuXxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K ONPEICICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBalOT  (OPMUPOBAHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUN, HUMEOIUX ©0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JACSATENBHOCTU: PpEIICHUA NpoOsieM, TOHUCKAa, aHaau3a W
00paboTKku nHpopMaLuy, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCIIEOBATENBbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B NMO3HAHUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONpPEACIICHUN
COJICPKATEJIbHONM XAapaKTEPUCTUKU IEJIed HW3Yy4YEHUs IpeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO NpHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NeATEIbHOCTH YE€JIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW ITOJAXOJ K OIPEHCIICHUIO LEJIE W3yYEHUS
IIPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMM LEISIMU H3Y4Y€HUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsIIOTCA:

e (opMupoBaHME CHUCTEMBl XUMHUYECKMX 3HAHUH Kak  Ba)KHEHIIEH
COCTaBJIAIOLIEH €CTECTBEHHO-HAY4YHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIC MOHATUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHME M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakUuid, HEOOXOOUMBIX [JIsI MPHOOpETEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XHMMHUYECKOTO HJKCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e301acHOro 0OpaleH s ¢ BEECTBAMH.

Hapsigy ¢ atuMm, comepxaTesibHasi XapaKTepUCTUKA 1LIeJiel U 3a/1ad U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obumiero oopazoBanusi. CeroaHs B
OpernojaBaHUK XUMUM B OOJbIICH CTENeHH OTHAETCsl  MPEANOYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJEpKaHUsI OOy4YeHHUs, OpPUEHTHPOBAHHOM Ha
MOJTOTOBKY BBIIYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3alliy, BIAICIOLIEro He
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHUSIMH aKTUBHOTO IMOJIyYeHHs 3HAHUN W NMPUMEHEHHS UX B PEaNbHON KU3HU
JUISL pEIICHUs TPAKTUUECKUX 3aj1au.

B cBf3u ¢ 3TUM mnpu U3yuyeHUM TMpeaMeTa «XUMHUS» JOMUHHUPYIOIEe
3HaUY€HHE MPUOOPETAIOT TAKKE LIEJIN U 33]1a4M, KaK:

amanrtanusi 00y4aronmxcsi K yCJIOBUSM JTWHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMUpOBaHHE  UHTEIJICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMU U UX
PUMEHEHUEM;

dopMupoBaHue y OOy4yarommxcs KJIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHHUBEPCAJIBHOE 3HAYEHHUE ISl PA3JIMYHBbIX BHJIOB
JEeATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHam3a U 00paboTku uHOOpMaINH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUs OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke g OUEHKM C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U MIPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHanu3a yu4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMHUYECKOTO COJICPIKAHUS;

(dbopMupOBaHUE U PA3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOJII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPHU IJIAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKON
HAIpPaBJICHHOCTH XWUMHUHU, €€ BAXXHOM POJM B PEHICHUH TJI00ANbHBIX MpobdiieM
palMoOHAIBHOTO MPUPOIONOIB30BaHNUs, OTIOHEHUS SHEPTeTUYECKIX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHWUN IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIIUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mnane cpeaHero oo6imiero oOpa3oBaHUS MPEAMET «XUMUSD)
©a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN obnactu «EcTecTBeHHO-HAy4YHBIE
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUYEHHUS] XUMHUU, Ha 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepHaATOB. Te€opus CTPOEHUS] OPraHUuYECKUX
coeaunenuit A. M. byTiepoBa, e€ ocHOBHBIE TTo10)keHHs. CTpyKTYypHBIE (hOPMYJIBI
OpPraHMYECKHUX BelIeCTB. [ oOMoJyorusi, wu30Mepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KinaccUpUKANMKM OpPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OPraHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJICKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOICHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, IMOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiji. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallid, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U TPUMEHEHHE.

Ankaauensl: OyTtamueH-1,3 u meTunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
KayuyyKa U pEe3UHBI.

AJKMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUM psijl. AIIETHIICH
— MPOCTEHIIMIA TpPeNCTaBUTENb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUue W
XMMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYEHUE U IPUMEHEHHUE.

Apensl. berzon: coctaB, cTpoeHue, puU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MPUMEHEHHE. To1yon:
cocmae, cmpoeHue,  uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NOdyueHue u npumenerue. TOKCUYHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAIISKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIIEBONOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTaIUTU4YeCKuil), mnuposn3. IIpoaykTsi
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHME ¢ O00pa3laMu IUIaCTMAcC, KAaydyyKOB W PE3HMHbI, KOJUIEKIUHU
«Heptp» u  «Yromap», MOAECIUPOBAHWE  MOJIEKYJ  YII€BOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYEHHE ITUJICHA
Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluucienuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU [0 W3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOHBIX BEILIECTB MM MTPOYKTOB PEAKIIUN).

Kucnopoaconepxaiimue opranuieckue cCoeAUHEHUS

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeETaHON U 3TaHOJ: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), IpUMEHEHUE. BoIopoaHble CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPraHKU3M YEJIOBEKa.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb M [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOIr0aTOMHble cnupThl). [leficTBue Ha
opraHu3M uesoBeka. [IpumeHenue riamuepruHa U 3TUIIEHTJIKOJIA.

®deHon: cTpoeHHE MOJIEKYJbl, (U3NYECKUE UM XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ipumenenue genona.

Anpaerunpl U kemouvl. DopManbIeruja, aleTalblIeruj: CTPOCHHUE,
dusznyeckue U XUMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbBIE PEAKLINH ), TIOJyYEHHE U IPUMEHEHNE.

OAHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCyCHasl KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojJydeHue U NpUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI Kak MPEICTaBUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX MOIOIEE ICHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cioxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.




YrneBompl:  cocTtaB, KjacCH(UKAIUS ~ yrAeBOAOB  (MOHO-, JU- U
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe W XHUMHYECKHE CBOWCTBAa (B3aMMOJACWUCTBHE C
rugpokcugom meau(ll), oxuciaeHue ammuadHbIM pacTBOopoM okcuaa cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpyKTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
IpoBeJcHNE, HAOJIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHAA
cepeopa(l) u tumpoxcumom wmemu(ll), B3laumMomeicTBHE Kpaxmayia ¢ HOIOM),
pOBEJICHUE MPAKTUUECKONU pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Brluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKIHUH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB W MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuael.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasi,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THIPOJIN3, IEHATypallMsl, KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
HAOJII0/ICHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypauus OIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHEHUSI

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YUYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISIETCS 4Yepe3 HCIONh30BAHME KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX MOHATHUN, TaK W MOHSTUN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO1ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJlu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHUE.

®dusuka: wmarepus, DOSHEprus, Macca, aroM, JJIEKTPOH, MOJIEKYIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: xnerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOIIUBO,
peCypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAalLMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
o0oJiouka. DHEpPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUO0OB. DNEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux sneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJOXHBIX BEIIECTB IO TpyNmnaM U MEpPHOJIaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3H
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUMbl KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkmarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX  peakuuid B
HEOPTaHUYECKOM M OPraHWYECKOM XHWMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YJHEPTUH MPU XUMHUYECKUX PEaAKIIHIX.

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

Dnextponutryeckas nucconuanus. CuiabHbIC B cliadbie d5ekTponThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpanus Tabnun «llepuoanueckas cucreMa XUMHUECKUX 3yeMeHToB Jl. 1.
MeHneneeBay, W3y4eHHE MOJICTCH KPUCTAUIMYECKHX PEMIETOK, HAOIIO/IeHUE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3oKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, ONPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBIO YHUBEPCAJIBHOTO MHAMUKATOpPA, PpEAKIUU HOHHOIO OOMEHa),
IIPOBEICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C MCIIOJIb30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilomoxkenne HemerauioB B Ilepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) W MX  COCAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUM.



Meramnel. [lonoxxenne meramnoB B llepuoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HAPSYKEHUH METaJJIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPHWH, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

O6mume cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HHS BEHIECTB M HUX IPEBpAIICHUM:
W3YUYCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pElIeHUE
OKCIIEPUMEHTAILHBIX 3a7a4, HAONIOJICHWEe W OINHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIIOB).

Pacuérurle 3amaun.

Pacuétel maccel BemecTBa uianM 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
13 BEILIECTB UMEECT MPUMECH.

XMMHS U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIINM.

[IpencraBnennss 00 OOIMX HAYYHBIX MPHUHIMIIAX  TPOMBIILICHHOTO
MOJYy4YEHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEpUAIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XUMHSIT W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0€30MaCHOTO HCIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B IIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanust  MeXNpeAMETHBIX  CBA3€W TpU  U3YyYEHUH  OOmer
HEOPraHUYECKOM XMMHU B 11 Kilacce OCYILECTBIISIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX EeCTECTBCHHO-HAYYHBIX TOHATHH, TaK W TOHATUHA, SBJISIOIIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: HAay4YHBIM (pakT, TMmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukaius, IMepUOJUIHOCTb, HAOJIOJCHHE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHHIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0o0yJaIMMHUCS TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeAMETHBIM W TIpeAMETHbIM). HayuyHo-mMeToau4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOJXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TPaKITaHCKOW WIESHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K O0YUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIUMU IIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PpE3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHS» JTOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)KAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJIEHUS JIUYHOCTU
00yUaroImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxaror
c(hOpMHUPOBAHHOCTh OTBITA I[IO3HABATEIILHOW W TPAKTUYECKON JIESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpaIaHCKOr0 BOCIIMTAHMS

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXITHIHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JOTHKYy H
apryMEHThI IPYIHX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUYECTBEHHON XUMHUU;

YBaXEHUsI K MPOIECCY TBOPUECTBA B OOJACTHM TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUS XHUMHHU, OCO3HAHMsI TOTO, YTO JOCTHUIKEHMsSI HAyKH €CThb pe3yJsbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MPAKTHUKOB;

UHTEpeCca M I103HABATEIbHBIX MOTHUBOB B IIOJYUYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN AITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEeH 3710poBoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmo/ieHust TpaBuil 0e30MacHOro OOpallleHuss € BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAaHUA UEHHOCTH TPaBWJI HWHAWBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOr0 MOBEJEHUS B CUTYAIUIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIYEK (YNOTpeOIeHus
aJIKOTr0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKOM
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESTEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKUX 3a]ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOoeccHil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXXEHUS K TPYLy, JIIOASM TPyAa U pe3yibTaTaM TPyAOBOW AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIMBHUIYalIbHOW TPAEKTOPUU
oOpazoBanus, Oynaymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEeH 0011IeCTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU II€JIeCO00pPa3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3EMIJIE;

MOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHONU U COUUAIIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIOJb30BAHUS JOCTHXKEHUM XUMUU IS
pELIEHHs BOIIPOCOB PAllMOHAIBHOTO MPUPOAOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYKAKOLIEH
IPUPOJTHON cpelie, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPUSATHBIE SKOJIOTHMUECKUE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBPALIATh UX;

HaJIM4yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHus €€ poilu B
(GbOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
IpeacTaBieHUus] 00 OKpYXaloleM MHUpE KakK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM s COBPEMEHHOI
HMBWIN3ALMU: B €€ TyMaHUCTHYECKON HANpPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUAIbHON KYJIbTYpPbl, PEIICHUU TJI00AIBHBIX MPOOJIeM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, YIHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa U OSKOJOTUYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LENbI0 MOJy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3luYHbIX cepax mpodhecCuoHaTbHON

NESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeamera « XUMHs» Ha
YPOBHE CpeaHETo 00Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(pUKYy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIIC0OBAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISTUBHEBIE), o0ecrneunBarome dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[UAIBHON KOMIIETEHLIUN 00y4YaroInXcs;
CIIOCOOHOCTH o0y4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIbHON U COMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJSTUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSAIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIH3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITATHI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMPATh OCHOBAaHUS W KPUTEPUH IS KIACCH(PUKAIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHEHHE XUMHYECKOU
peaklMy — MpU PEIIEHWH Y4YEeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3a]1ad,
IPUMEHSTh HAa3BaHHbIE MOJENIbHbIEC NIPEICTABIICHUS ISl BBISBICHUS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMS, UCIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS U  MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHUSI HAOIIOJaTh 32 XOAOM
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ naopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHanmu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



GbopMyIUpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (HOpMy  TMpeAcTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3BIK B KAayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((usnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHue YHUBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU JACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIIECTB, peaan3alud y4eOHOTo MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHCHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbhIOMpaTh HauOoliee
3¢ PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4YETOM TMOJYUYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHan3a
¥ CAaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIM XUMHH B TIO3HAHUM SBJICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIIEHUS MMPAKTUIECKUX 3a/1a4
¥ DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO W MPHUPOTHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKUN JJIEMEHT, aToM, DJIEKTPOHHAas
0007109Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, DJICKTPOOTPHUIIATEIIEHOCTh, XUMHUYECKas
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIA 00BEM, YTIIEPOJHBIA CKeleT, (QyHKIMOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIEBOAOPO/IbI,
KHCIIOPOJT W a30TCOJEpIKAIIUE COSAMHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COCIMHEHUS); TCOPUH M 3aKOHBI (TEOPHsS CTPOCHUS
opranmdeckux BemiecTB A. M. byTiepoBa, 3aK0H COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYCCKUN S3bIK XHMHH; MHPOBO33PCHUYCCKHE 3HAHWSI,
JeXalyue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SIBJICHUM, (PAKTOJOTHYECKHUE CBEJICHUS O CBOWCTBAX, COCTaBE, MOJYYCHHH W
0€30MacHOM WCITOJIb30BAHUN BAXXKHEHIITUX OPTraHWYECKUX BEMIECTB B OBITY U
MPaKTUYECKOHN JACATEIBHOCTH YEIIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TOHITHS TPU
OTIMICAaHUM COCTaBa, CTPOCHHMS U MPEBPAICHUN OPTaHUIECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JUJIS
COCTaBJICHUSI MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
W3TOTABIMBATh MOJICIIA MOJIEKYJl OPTaHUYECKUX BEIIECTB IS WJUTIOCTPALMHA KX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynme COeAWHEHUN (yriaeBOIOpPOAbI, KHCIOPOA U a30TCOAEp KaIlue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COCIWHEHWsS), JaBaTh WM Ha3BaHHS T10
cuctemMatnyeckorr HomeHkimarype (IUPAC), a takxke mpUBOAWTH TPUBUAIHHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TIHIEpUH, (eHod, (popmanbaerul, amneTalibIeruj, MypaBbUHas
KHCIIOTa, YKCYCHAsl KUCIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHUH);

c(hOPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOHM CBSA3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



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

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMWJIEH, alleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalIbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAsI KMCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaAKIHMil C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hopMyIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHHUKHN YTIICBOJIOPOTHOTO
ChIpbsi  (He(Th, NPUPOJAHBIA Ta3, yrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHU TMPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIECTB WUJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMON 3HaHWUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCTIOJIb3YEMbIX B XHUMHHU TIPU HU3yYCHHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PpEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BeElIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOIATH MTPaBUiIa MOJIb30BAHUS XUMUIECKON
nocyAol M JabopaTOpHBIM OOOpYJOBaHMEM, a Tak)Ke MpaBuia OOpalleHHs ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBAaHUH, MIOyUYCHHE
TWJIEHA M W3yYEHHUE €ro CBOWCTB, KaYECTBEHHBIC PEAKIIMH OPraHUuYECKHX
BEILECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIC PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuu ¢
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYJOBaHHMEM, WIPEICTABIATH PE3yJIbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YpaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIHpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(doOpMaIMIO, TMOJY4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
undopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHI  COOMIOAaTh  MpaBWIA  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIENSIX
COXpAaHEHHS CBOETro 3J0POBBbS U OKpY)KAIOIIEH MPHUPOJHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MoHUMas cMbica mnokazatens [1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3ACHCTBUS HA OpPraHU3M
YeJI0BeKa;

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyiL.
11 KJIACC

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

c(hOPpMHUPOBAHHOCTh  MPEJCTABIECHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
opupoAbl, B  (POPMUPOBAHUU MBIUUICHHS W KyJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIIUE MOHATHS (XUMHUYECKUN 3JIEMEHT, atoMm, u3oTom, S-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYJia, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KOoBaJIeHTHAas, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIMYECKAsl PEIIETKA,
TANBl XUMHUYECKUX  PEAKUHM, PaCTBOpP, DJIEKTPOJHTHI,  HEDJEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEeakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHUs
AEKTPOJIMTUYECKON aucconManuu, nepuoanyeckuy 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpaIICHUS] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUNA S3BIK XHUMHH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAUIME B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKHX SIBICHHUU, (PAKTOJIOTHUYECKHE CBEIECHUS O CBOMCTBaXx,
cocTaBe, MOJIyYeHUH U 0€30MacCHOM MCIOJb30BaHUU BAKHEHIIIMX HEOPTaHUYECKHUX
BEILECTB B ObITY U IPAKTUYECKOM ESITEIbHOCTH YEIIOBEKa;



c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC TPHU3HAKH MOHSITHUH,
yCTaHAaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M MX IIPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cucremarnyeckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHUCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJISpHAasi,
MOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh yMEHUI yCTaHaBJIUBATh NPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
N. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux snemeHtoB [I. M. MenpaeneeBa, MCHONb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opoutanm», «3HEPreTUYECKUE YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHUM
10 TIEpUoIaM | rpyrmaM lleppoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Mengeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYLIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYEeCKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM NPU3HAKaM (YUCIY M COCTaBYy pPEAarupyrolluX BELIECTB, TEILUIOBOMY
b dexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCJICHHUS 3JIEMEHTOB, 0OpPaTMMOCTH
peaKIMy, YYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(OpMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAThH
OTIBITHBIM TIYTEM HMOHBI, MPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTh  OKHUCJIUTEIBbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkIMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalie B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOLIMX HAyUYHBIX MNPUHIIMINAX U
HKOJIOTHYECKUX MPOOIEMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUH NPOBOAWUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMHUYECKHX PEaKIUAX, MACChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOLIUMX B peaKlUu
BEIECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHUM COOMIOATH MpaBUIIa MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJOBAaHHEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMIOMHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeJIeHUE Cpellbl PAacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPa, BIUSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TeMaMm «MeTaiey U «HeMeramipl»y) B COOTBETCTBHHM C TPAaBUJIAMH TEXHUKH
0€30IacHOCTH MPU 0OpaIllEHUH C BEIIECTBAMH U J1TA00pATOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHWMHYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYJIUPOBATh BBHIBOJLI HAa OCHOBE
ITUX PE3YIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJYy4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYHUKaluu, MHTepHET u ApyTrux);



chOpMUPOBAHHOCTh ~ YMEHHI  COOMIOAaTh  MpaBWIA  DKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3JI0POBbS M OKPYKAOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA HKUBbIE OPraHU3Mbl ONIPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [1JIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00y9aronuxcsi ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3JIOPOBBSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHU;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaloOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBO 4acoB

JyeKTpoHHbIe (LM pPOoBbIE)

Ne i/m Kontpoabnbie IIpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4eCKOM XUMUH
[Ipenmet oprannyeckoi . Teo
1.1 CTp oﬂel;meﬂ oprraI:{P;IZecI;HP:::P;ZH;HeHHfII) IXI 3 bubmmotexa
' P P A ’ ITOK https://myschool.edu.ru/
M. bytneposa
Hroro mo pazneny 3
Pa3znea 2. YrieBoaopoanbl
bubnuorexa
2.1 IIpenenbHbIE YII1€BOAOPOIBI — AJIKAHbI 2 LOK https://myschool.edu.ru/
25 HenpeienpHbIE YII€BOIOPOIBI: ATKEHBI, 6 1 brbmiorexa
: ATKAHEHbI, ATKHHEL ITOK https://myschool.edu.ru/
bubnuorexa
2.3 Apomarnieckue yrieBoa0po/pl 2 I{OK https://myschool.edu.ru/
24 IIpupoaHbIE UICTOYHUKH YIJIEBOIOPOIOB 3 1 bubnnorexa
- W HX TIepepaboTKa ITOK https://myschool.edu.ru/
Hroro no pazneny 13

Paznen 3. Kuciopoacoaep:xkaniue oprannyecKue coeTUHEeHNs

3.1

Cruptel. ®enon

3

Bbubanoreka



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

ITOK https://myschool.edu.ru/

AJ'ILZ[GI‘I/I[[BI. Kap6OHOBI>Ie KHUCJIOTHI.

Bbubanoreka

3.2 7 .
CrioHBIE SbUpHI IIOK https://myschool.edu.ru/
bubnuorexa
3.3 YrineBossl 3 LIOK https://myschool.edu.ru/
Hroro mo pazneny 13
Paznen 4. A3oTconep:kaniue opraHu4ecKkne coeJuHeHu st
bubnmnoreka
4.1 A LA .b
MIHBL AMIHOKHCIOTSL HEIKH 3 ITOK https://myschool.edu.ru/
Hroro mo pazneny 3
Pasnen 5. BeicOkOMOJIEKY IS pHBIE COCAUHEHUSA
bubnuorexa
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 LIOK https://myschool.edu.ru/
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

JyeKTpoHHbIe (LM pOoBbIE)

Ne i/m KonTponbnbie IlpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Pa3nen 1. TeopeTruueckue 0CHOBBI XUMHU
Ctpoenne atomoB. [leproanueckuit bubnuorexa
11 3aKkoH U [leproanueckas cuctema 3 IIOK https://myschool.edu.ru/
' XUMHYECKHX 3J1eMeHTOoB []. 1.
Menneneena
12 CrtpoeHnue BeriecTBa. MHOT00Opasue 4 bubmorexa
- BeLECTB IIOK https://myschool.edu.ru/
bubnuorexa
1.3 XUMHYECKHE peaKun 6 1 1 L{OK https://myschool.edu.ru/
HWroro no pazneny 13
Paznen 2. Heoprannueckasi XumMusi
Bbubnuoreka
2.1 Merasr 6 1 1{OK https://myschool.edu.ru/
bubnuoreka
2.2 Hemerauiel 9 1 1 LOK https://myschool.edu.ru/
53 CBs13b HEOPTaHUYECKUX M OPTAaHUIECKUX 5 bubmorexa
- BELLIECTB IIOK https://myschool.edu.ru/
Hroro no pasgeny 17



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

Pa3zgen 3. XumMus u Ku3HbL

3.1 XUMMS U )KU3HDb 4 bubmorexa
' ITOK https://myschool.edu.ru/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://myschool.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KonuyectBo yacos DJIeKTPOHHbIe U (pPOBbIE
lI/-lI Tema YpoKa Beero KOHTpOJIbeIe HpaKanecxne 06pa3OBaTeJILHLIe
padoThI padoThI pecypcbl
| yverBepTh, 8 Henesb u 1 genb ¢ 01.09.2023 mo 27.10.2023
I[IpeaMeT opraHudYecKoi XUMHH, eé 1 bubmmorexa
BO3HUKHOBEHUE, PAa3BUTHE U 3HAUCHHC LOK https://myschool.edu.ru/
Teopust cTpoeHUsT OPraHUuYECKUX bubnmnoreka
coenquHeHuit A. M. bytnepoBa, e€ 0OCHOBHbBIE 1 ITOK https://myschool.edu.ru/
MOJIOKECHUS
[IpencraBnenue o kiaccupuKauu Bbubanoreka
oprannveckux Bemiects. Homenkiarypa 1 LIOK https://myschool.edu.ru/
(cucremarnyeckas) U TPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB
AJKaHBI: COCTaB M CTPOCHHE, 1 bubmorexa
TOMOOTHUECKHA PAT LIOK https://myschool.edu.ru/
MertaH 1 5TaH — npocTeime 1 bubmorexa
MPEACTABUTENH ATKAHOB LIOK https://myschool.edu.ru/
bubnuorexa
AJIKEeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 LOK https://myschool.edu.ru/
IpakTuueckas pabora Ne 1. «ITomyuenne 1 1 bubmorexa
STHJICHA U U3yYEHHE €r0 CBOMCTBY» LOK https://myschool.edu.ru/
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OTujeH U NpONUIeH — IpocTeiine

bubnuoreka

8 1 .

MPEICTABHTEIH ATKEHOR IIOK https://myschool.edu.ru/
Il yeTBepTH, 8 Hemennb ¢ 06.11.2023 mo 30.12.2023

Ankanuensl. byranuen-1,3 u Bbubanoreka

9 MeTmiOytaaueH-1,3. [lomydenue 1 ITOK https://myschool.edu.ru/
CHUHTETUYECKOTO KayuyKa U PE3UHBI
AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, bubnuorexa

10 TOMOJIOTHYECKUH Psil. AUCTHICH — 1 IIOK https://myschool.edu.ru/
MPOCTEUIINNA MPEICTABUTEIb AIKHHOB

11 Brruucnenus 1o ypaBHEHUIO XUMUYECKOM 1 bubunnorexa
peaximH IIOK https://myschool.edu.ru/

12 ApeHbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH 1 bubmorexa
APEHOB IIOK https://myschool.edu.ru/

13 ['eHeTHYECKAS CBSI3b YTIIEBOIOPOIOB, 1 bubmorexa
MMpUHAJICKAIIUX K Pa3JIMYHBIM KJIacCaM HOK https.//mVSChOOI.edU.rU/
IIpupoaHbIE UCTOUYHUKH YIJIEBOJIOPOIOB: bubnuoteka

14 NPUPOIHBIN ra3 U MOMyTHBIC He(TIHBIE 1 ITOK https://myschool.edu.ru/
ra3bl, He)Th U IPOYKTHI €€ mepepaboTKu

15 KonTponpHas pabora no pazaeny 1 1 bubnnorexa
«YTIEBOIOPOIBIY IIOK https://myschool.edu.ru/
[IprpoaHbIe ICTOYHUKH YTIIEBOJOPOIOB: bubnuorexa

16 NIPUPOIHBIN ra3 ¥ MOy THRIE He(TSHBIC 1 ITOK https://myschool.edu.ru/

ra3bl, He)Th U IPOYKTHI €€ mepepaboTKu
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11 yerBepTH, 10 Hegeab u 3 aus ¢ 09.01.2024 no 22.03.2024

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI: 1 bubmiorexa
METaHOJI U 3TaHo1. BonmopoaHas cBs3b LOK https://myschool.edu.ru/
18 MHOroaToMHbIE CITUPTHI: ATUICHTIUKOIb U 1 bubmorexa
TITHIEPHH IIOK https://myschool.edu.ru/
19 DeHO: CTPOCHHUE MOJIEKYIIBI, PUINIECKUE U 1 bubnnorexa
XMMHYECKHE CBOMCTBA, IPUMEHECHUE ITOK https://myschool.edu.ru/
20 AJIBI[CFI/II[BII (I)OpMaJIBI[GI‘I/I[[ u alceTaJbacrua. 1 bubmiorexa
AlleToH IIOK https://myschool.edu.ru/
91 OIHOOCHOBHBIE TIPE/IeNIbHBIE KapOOHOBBIS 1 bubmorexa
KHCJIOTHI: MypaBbHHAs U YKCYCHast LIOK https:/myschool.edu.ru/
99 [IpakTuueckas padora Ne 2. «CBoiicTBa 1 1 bubmorexa
PACTBOPA YKCYCHOI KHCIIOTED IIOK https://myschool.edu.ru/
CteapuHOBas M OJICMHOBAsA KUCIIOTHI, KaK bubnuorexa
23 NPEICTaBUTEIIN BBICIIMX KapOOHOBBIX 1 IIOK https://myschool.edu.ru/
KHCIIOT
o4 MplI1a Kak cOJIM BBICHIMX KapOOHOBBIX 1 Bubmiorexa
KHCIIOT, HX MOIOIIEE JCHCTREG ITOK https://myschool.edu.ru/
CrnoxHbIe 3()HUPHI KaK MPOU3BOTHBIE bubnuorexa
25 KapOOHOBBIX KUCITOT. ' HAPOIN3 CIIOKHBIX 1 ITOK https://myschool.edu.ru/
3¢upoB
%6 Kupsl: runponus, npUMeHEHUE, 1 bubnuoteka
Ouostornyeckasi pojb )KHPOB
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IIOK https://myschool.edu.ru/

IV gyerBepThb, 7 Heneab u 1 gens ¢ 01.04.2024 o 25.05.2024

YrneBosbl: cocTaB, KiacCU(pUKAITHSI.

Bbubanoreka

27 BakHeiime mpeacTaBUuTENN: TII0K03a, 1 IIOK https://myschool.edu.ru/
dbpykTo3a, caxaposa

28 Kpaxmain u 1emioiio3a Kak mprupoIHbIe 1 bubmorexa
HOTHMEpHI IIOK https://myschool.edu.ru/
KoHnTtposbHas paboTa mo pazaeny bubnuorexa

29 «Kucnopoaconepxarine opraHnuecKue 1 ITOK https://myschool.edu.ru/
COCIMHEHUS

bubnuorexa

30 AMUWHBI: METHJIAMUH U aHHJIHH 1 L{OK https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aMm(pOTepHBIS bubnuorexa

31 OpTaHWYECKUE COCTUHEHUS, HX 1 ITOK https://myschool.edu.ru/
onosiornueckoe 3Hauenue. Ilermruanl
benku kak npupoiHbIe bubnuorexa

39 BBICOKOMOJIEKYJIIPHBIE COCTMHEHUS 1 ITOK https://myschool.edu.ru/
OCHOBHBIC TIOHSTHUSI XUMHH
BBICOKOMOJICKYJIIPHBIX COCTUHCHUMN

33 [Ipodeccuu cBs3aHHBIE C XUMUEH 1
OCHOBHBIC METOJIbI CHHTE3a bubnmoteka

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1 ITOK https://myschool.edu.ru/
[ImactMaccsl, Kay4yKu, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KIIACC

KoanuecTBOo 4acoB

Ne JJIeKTPOHHbIe N (pPOBbIE
w/n Tema ypoka Beero Kontpoasnubie IIpakTnyeckue 0GpazoBaTENbHBIE Pecypehl
padoThbI padoThI
| yverBepTh, 8 Henesb u 1 gens ¢ 01.09.2023 mo 27.10.2023
1 XUMUYECKUN 3TIEMEHT. ATOM. DJIEKTPOHHAs 1 BH6HH°TeK_a
KOH(HIYDAITHS ATOMOB IIOK https://myschool.edu.ru/
ITepuonnueckuii 3axoH u [lepuoguueckas bubnuoteka
5 CHUCTEeMa XMMHUYCCKUX J1eMeHToB []. 1. 1 IIOK https://myschool.edu.ru/
MengeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB bubnmoreka
XUMHYECKHUX DIIEMEHTOB U UX COEIUHEHUHN 110 ITOK https://myschool.edu.ru/
3 rpynnam u rnepuojam. 3HaueHue 1
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
xumuueckux 3nmemenToB /.M. Menaeneena B
Pa3BUTHUU HAYKH
Crpoenue BemiecTBa. XMMHUUYECKasi CBS3b, €€ bubnmoreka
4 BU/IbI; MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM 1 ITOK https://myschool.edu.ru/
cBsi3u. BogopoaHas cBsizb
BanenTHOCTh. DIEKTPOOTPULIATENBHOCTb. bubnuoteka
5 Crenenb okucieHus. BemecTra 1 IIOK https://myschool.edu.ru/
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTPOCHUS
6 [Tonsatue o aucnepcHbix cucremax. cTuHHbIE 1 bubnmoreka
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U KOJUIOMJIHBIC PaCTBOPBI. MaccoBast 10Jis
BEIIIECTBA B PAaCTBOpPE

IIOK https://myschool.edu.ru/

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COeIMHEHUN. [ eHeTnueckas

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

! CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3IMUHBIX
KJIACCOB
Knaccudukanmss XuMruuecKux peakiuii B bubanoreka
HEOPraHMYECKON M OpPraHN4eCKONH XUMHU. ITOK https://myschool.edu.ru/
8 3aKOH COXpaHEHHs MAaCChI BEIIECTB; 3aKOH
COXPAHEHHUS U TIPEBPAICHUS SHEPTUU TIPU
XUMHUYECKHUX PEAKITHIX
Il yerBepTs, 8 Henean ¢ 06.11.2023 mo 30.12.2023
9 CxopocTs peakiun. O6paTUMbIe PeaKIHH. BH6HH°TeK.a
XHMUUECKOE PABHOBECHE LIOK https://myschool.edu.ru/
[Tpaktrueckas padota Ne 1. « Bimustaue bubnuorexa
10 pa3uyHBIX (PAKTOPOB HA CKOPOCTH LIOK https://myschool.edu.ru/
XUMHYECKOU PEaAKIIUN»
OnexTponauTHueckas aquccouuanus. Ilonsarue o bubnuoteka
11 BOJIOpoHOM ToKasarene (PH) pactopa. ITOK https://myschool.edu.ru/
Peakniuu nonnoro oomena. ['maponus
OpPraHUYeCKHUX M HEOPTaHMUECKUX BEIIECTB
OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIUH. bubnmoreka
12 [TonsiTHE 00 PIEKTPONM3E PACIUIABOB U ITOK https://myschool.edu.ru/
pacTBOPOB COJIEH
13 KontpomnbHas paboTa 1o pasaery bubnnorexa

((TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHUH))

IIOK https://myschool.edu.ru/
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Merauibl, ux nosnoxenue B [lepuoanueckoit
CHCTEME XMMHYECKHUX deMeHToB J[. 1.

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

14 MeHneneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. OOmue pu3ndecKkrue CBONCTBa
METAaJIJIOB
15 CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PSIIT Bubmiorexa
HATIPSDKEHHI METATIOB LIOK https://myschool.edu.ru/
XuMHYECKHE CBOMCTBA BAKHEHIIINX METAJIJIOB bubnmoreka
16 (HaTpwii, Kalui, KaabIHi, MarHui, ITOK https://myschool.edu.ru/
ATIOMUHHK ) U UX COCTMHECHUM
11 yerBepTh, 10 Hemeab u 3 aus ¢ 09.01.2024 mo 22.03.2024
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX bubmiorexa
coeHHenuil ITOK https://myschool.edu.ru/
18 XUMHUECKHEe CBOMCTBA LIMHKA, JKeJIe3a U UX bubmorexa
coequHenuil IIOK https://myschool.edu.ru/
[IpakTuueckas padora Ne 2. "Pemenue bubnuoteka
19 9KCIECPUMEHTAIBHBIX 337124 110 TEME ITOK https://myschool.edu.ru/
«Metamei»"
Hewmeransl, ux nonoxenue B Ilepuonnueckon bubnuoteka
20 CHUCTEME XMMHUYCCKUX dJIeMeHToB [[. 1. IIOK https://myschool.edu.ru/
MenpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
®dusnvecKue CBONCTBA HEMETAIIJIOB. bubnmoreka
21 ANnoTponusi HeMEeTaJuIoB (Ha puMepe LIOK https://myschool.edu.ru/
KHCTIOpo/1a, cephl, hocdopa u yrieposaa)
99 XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX bubnuorexa

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

XuMHUECKue CBOMCTBaA a30Ta, hocodpa 1 Ux

Bbubanoreka

23 .
coeHHenuil IIOK https://myschool.edu.ru/
24 XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U bubmorexa
T — IIOK https://myschool.edu.ru/
o5 IIpuMeHeHre Ba)KHEMIIMX HEMETAJUIOB U UX Bubmiorexa
coequHenuil IIOK https://myschool.edu.ru/
O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110 bubanoreka
26 teme «Hemeramisy. Beranciaenus mo IIOK https://myschool.edu.ru/
YPaBHCHUSM XUMHYCCKHUX PEaKIIHHA 1
TEPMOXHUMHYCCKHE PACUETHI
IV yeTBepTh, 7 Heaeab u 1 nennb ¢ 01.04.2024 no 25.05.2024
[Ipaktuueckas padota Ne 3. «Pemenue bubnuorexa
27 9KCIECPUMEHTAIBHBIX 3a71a4 110 TEME IIOK https://myschool.edu.ru/
"Hemeramisi"»
28 KonTtponpHas pabota no temam «MeTayuibn U Bubmiorexa
«HemeTamsn IIOK https://myschool.edu.ru/
29 Heopranundeckue u opraHMueCKue KHCIOTHI. bubmorexa
Heopranudeckne u opraHndecKre OCHOBAHUS LOK https://myschool.edu.ru/
AmpoTepHbIe HEOPraHUYeCKUe U bubnuoteka
30 OpraHWYecKHe coequHeHus. [ eHeTnueckas ITOK https://myschool.edu.ru/

CBs3b HCOPIraHUYCCKHUX U OPraHUYICCKUX
BC€IICCTB

31

Poib XxuMuu B 00eCIIeUeHHH SKOJI0THUYECKOI,

bubnuoreka



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/
https://myschool.edu.ru/

JHEPreTUYeCKON U MUIEBOI 0e30MacHOCTH,
Pa3BUTHU MEIUIMHBI

IIOK https://myschool.edu.ru/

[IpencraBnenust 06 0OMIMX HAYUHBIX bubnuoteka
32 MPUHIIAIIAX TPOMBIIUICHHOTO MOTYYCHUS 1 ITOK https://myschool.edu.ru/
BAKHENIIMX BEILIECTB
33 YenoBek B MUpE BEIIECTB H MATEPHAIIOB. 1 bubunorexa
[Ipodeccuu cBs3aHHBIE C XUMUEH LOK https://myschool.edu.ru/
bubnuorexa
34 XUMHS M 3710POBbE YEIOBEKA 1 I[OK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. VYuebnuk: Xumus 10 xmacc, 06a30Bblii ypoBeHb., mon penakuueit: O.C.I'abpuensH,
N.I".Octpoymos, C.A.CnagkoB. — M. «IIpocsemenue» 2020.

2. Yueonwmk: Xwumms 11 xmacc, 0a3oBbli ypoBeHb., moj penakmueit: O.C.I'abpuensH,
N.I".Octpoymos, C.A.CnagkoB. — M. «IIpocsemenue» 2021.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Kuura pgng  yuurtens: Xwumusa 10 kmace. Meroxumdeckoe 1mocodbue K YYEOHHUKY
O.C.T'abpuensn, C.A.Cnankos, 0a30BbIi ypoBeHb. M. «JIpoda» 2020

2. Kamra pmms  yuwrens: Xumus 11 k;macc. Meroauueckoe 1mocobne K y4eOHUKY
O.C.T'abpuensn, C.A.Cnankos, 0a30BbIi ypoBeHb. M. «JIpoda» 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

bubaunoreka I{OK https://myschool.edu.ru/
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