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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpeaHero ooOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBHON MPOrPaMMBbl CpeaHEero ooOmiero obOpa3oBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToJNOXKeHu «Crtparerun pa3BUTHS BocnuTaHusd B Pocculickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacThi0 UX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o0Opa3zoBaHUE
oOydJarommxcsi Ha YpOBHE CPEIHETr0 OO0IIero oOpa3oBaHUs CPeCTBAMU YYEOHOTO
npeaMera «XUMUS», COJIEPKAHUE M TMOCTPOECHHUE KOTOPOIrO OIpPEAEiIeHbl B
nporpaMme 10 XHMHUU C YY4ETOM CHeuu(PuKA HAyKd XUMUU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XKU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened W MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHST KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALIMOHATIBLHOTO HAYYHOTO MBILIICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aHMMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO



TpyJa W KM3HU KaXJIoro uwieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEYECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMHU MLENSIMH W TMPUHIUIIAMUA CPETHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYyMa, IPOJOKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas M HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJIIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIIOUEHHEM 3HAHMM W3 OO0IIeld XMMHH) U
opraHu4eckoil xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAaHHUW NPU U3YYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme MO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHun BemiecTB. (CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» 00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JOTHYECKUX TO3UIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0m1aroriei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX M NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpOTEeKaHusi jonoyiHAercs B kKypcax 10 m 11 xmaccoB
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON



XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTMMHU HayKamH, PacKpblBalOT €€ pPoJib B IMO3HABATEIBHOM M MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0emMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO
NPUMEHITh €€ JUIsl TIOMOJIHEHHWS 3HAHUM, pENICHUS WHTEIUNICKTYalbHbIX U
AKCIEPUMEHTAIIBHBIX MCCIEA0BATEIbCKUX 3a7a4. B 1enom conuepkanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y O0ydYarOIIMXCd MHUPOBO33PEHYECKONM OCHOBBI ISl TOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOrOo U
OpraHUYeCcKOro Mupa, OOYCJIOBJICHHOCTh CBOWMCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIEPUMEHTa U
pelieHus MPOTHBOPEYUN MEXJIy HOBBIMH (aKTaMU U  TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX MpodieMm, a
TaKke Mpo0eM cOepekeHUsT SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (popMupoBaHUe
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUN, UMEKOIUX 0a30BO€ 3HAYEHUE s
pPa3IMUHBIX BHUJOB JEATEJIBHOCTH: pelleHus mpobsieM, TOMCKa, aHajiu3a |
00paboTku nHGOpPMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OTbITa PAKTUIECKOM
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusl XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIEPKATEIIbHOW XapaKTepUCTUKU I1IeJIed H3y4YEeHHUs MpeAMEeTa HampaBICHUEM
MEePBOCTETNICHHOW 3HAYMMOCTU TPAJAUIIMOHHO Tpu3HAETCS (HOPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU IIEJIIMU U3YyUYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 i1.) siBisttOTCSA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIIEH
COCTABJISIFOIIEH €CTEeCTBEHHO-HAYYHOU KapTHHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W IMOHHUMAHUE CYIIHOCTH IOCTYIHBIX
00001IIeHnI I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIGHHE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;



e (opMupOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB W XUMHYECKHX PEaKIHid, HEOOXOAMMBIX Ui TMPHOOPETEHHS
YMEHUH OpPHUEHTHPOBATHCS B MHUPE BEIIECTB W XUMHUYECKUX SBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKHU3HH,

e pa3BUTHE YMEHUH M CIIOCOOOB JIEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM 1
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301MmacHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU TIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHNM XUMUU B OOJbIIed CTeNmeHH OTHAATCA  MPEeArnovYTeHHE
NPAKTHYECKOH KOMIIOHEHTE COJEp)KaHWs OOydeHHUs, OPHEHTHPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIAaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHUSIMU aKTUBHOTO IOJYYEHUS! 3HAHUN W MPUMEHEHHS MX B PEANbHOU >KHU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3THM TpH W3YyYEHUHM MpeaMeTa «XUMHs» JOMUHHPYIOIIEE
3HAYECHHE MPUOOPETAIOT TaKKe IIeTTU U 33]Ja9H, KaK:

amanTanys oO0y4aromuxcs K yCIOBHAM MHAMHYHO Pa3BHUBAIOLIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peIIeHHI B KOHKPETHBIX KH3HCHHBIX CHTYAaIlUsX, CBSA3aHHBIX C BEIICCTBAMHU M UX
pUMEHEHHEM;

dbopmupoBaHre y O0OyYalOmUMXCS  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINyuHBIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(pOpMaLUH,
HEOOXOIUMBIX ISl TPUOOPETEHUs] OIbITa JESATEIBHOCTH, KOTOpas 3aHUMAaeT
BXKHOE MECTO B TIO3HAHWU XUMHUH, a TaKkKe IS ONEHKH C MO3UIHN
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB W XHUMHUYECKUX
MIPOIIECCOB Ha OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00yUaIOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HAHUS TI0 XMMHHU B COOTBETCTBHH C KU3HECHHBIMH TMOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTHH JIsA TMOMCKAa U aHalu3a y4eOHOW |
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COICPKAHMS,

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPH TUIAHUPOBAHUW W TPOBENECHUH XHUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBJICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUU TI00ANbHBIX MPoOIeM
paloOHAIBHOTO MPUPOJONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U



COXpaHEHUs TPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OEpexHOro
OTHOILIIEHUSI K TPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MNPUOOpPETEHHs OMbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWW Ui TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBICHUSMH.

B ydeOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS»
0a30BOro ypoBHS BXOJUT B COCTaB MpPEIMETHOW 00sacT «ECcTecTBEHHO-HAy4YHbIE
MIPEIMETBD).

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopazoBaHusi, cocrabisieT 68 daco: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOM XMMHUH

[IpenMer opraHMYecKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE 110JI0’keHUsA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJWHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTruyeckas) M TPUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHMYECKUX BELIECTB, HAONIOACHUE U
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 NPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJI1aBjIeHue, 0OyTJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. Meran u 3TaH —
npocTeiiline NpPEeACTaBUTENN alKaHOB: (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(peakuuy 3aMellleHuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATallMd, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lonmydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMpPOCTEHIINNA TMpPEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMUYECKHE CBOMCTBA (peaklMH THMAPUPOBAHUS, rajJOr€HUPOBAHUS, TUApPATALINAH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHUE.

Apensl. benzon: cocra, cTpoeHue, puU3NYECKUE U XMMHUYECKHE CBOWMCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), MOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIMUMHA K
Pa3JIMYHBIM KJIACCaM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HepTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaMTUYECKUil), mnuposn3. I[IpoaykTs
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTU U B ObITy. KameHHbIi
yToJb U POAYKTHI €r0 MepepadoTKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
O3HAaKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Heptp» u  «VYroip», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE MPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue opranHnyecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW DJTAaHOJN: CTPOCHHE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (pEaKIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BonopoaHble CBSI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHu3sM 4enoBeka. [ [pumeHenue rauuepruHa U 3THIICHTJIKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, auneTanbACTHNI:  CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyUYEHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsE KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xxupoB. buonornyeckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcuaom meau(ll), okuciaeHre ammuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIJIIOKO3blI), HaXOXKJIECHHWE B MPHPOJE, MPUMEHEHUE,
ounonornyeckas poiib. @otocuHre3. pykTo3a KaK U30MEP IITHOKO3BI.




Kpaxman u nemnono3a Kak nNpupojHbie nmosuMepbl. CTpoeHue Kpaxmaia H
Heono3bl.  du3nyeckue M XMMHYECKME CBOMCTBA Kpaxmania (THIpOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHMCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TAaHOJA
okcupoM Memu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIIMIIEPHHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenau(ll), BzaummomeicTBHEe Kpaxmanga C HOJOM),
IIPOBEJICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoeprkalue OpraHu4eckKue COeTMHEHMS.

AMMHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHUYEcKHe coeAuHeHus. Pu3nueckue
U XMMHUYECKHE CBOICTBAa aMHMHOKMCIOT (Ha mpumMepe IiuiuHa). buonoruueckoe
3HAYECHUE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHEHMs. IlepBrnuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XUMHUYECKHME CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
HAOJII0JIEHUE U ONMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, LIBETHIE PEAKIIUK OETIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NIOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHAST MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJUKOHIECH AL

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€M NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHATUM, SIBISIONIMXCS CUCTEMHBIMHU JUISl OTAEIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoTesa,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccu(ukaius, NepuoIMyHOCTb, HAOII0IEHNE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIUPOBAHUE.

®dusnka: MmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUI ypOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUS.



buonorusi: kinerka, opranusMm, Omocepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
(bhepMeHTHI).

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAEeMble, TOIUIHBO,
pecypcehl.

TexHomnorus: MNHINEBBIE MPOIYKThI, OCHOBBI PAlMOHAIBHOTO MHUTAHUSA,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUI 3IeMeHT. AToM. Sapo aroma, H30TONBI. OJIEKTPOHHAsS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepunonnueckuit 3akoH u Ileproanyeckas cucremMa XUMUUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOJUYECKOTO 3aKOHA U [leproamyeckoid cucTeMbl
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM M TMepUojam.
3HaYeHue MEepUoANYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbl XHMHYECKOW CBS3U
(KoBaJICHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUUYECKOW CBA3M (OOMEHHBII U  JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIGKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUUECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[TonsTe o nucnepcHeix cucteMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10J1s BeleCcTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUH. Howmenknarypa
HEOPraHUYECKMX BelleCcTB. ['eHeTMyeckas CBsSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKAIUX K PA3IMYHBIM KJIaccaM.

Xumunyeckass peakuus. Krnaccupukanus — XUMHUECKMX — peakuuid B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPALLEHUS SHEPTUHU NTPU XUMUYECKUX PEAKLIUSX.

CKOpOoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnun Jle Ilarense.



Dnextponutryeckas nuccornuanus. CuibHbIC U clladbie 3NeKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

DKCIEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
neMoHcTpanus tabiui «[lepuoguyeckas cucrema XxuMuueckux sjaementos 1. U.
MeHnneneeBay, U3ydeHUE MOJIENIEd KPUCTAUIMUYECKUX PELIETOK, HAONIOJACHUE U
OMMUCAHUE JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3ioKeHUE MEPOKCUIA
BOJIOPOJa B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPElIbl paCTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BrusHue pa3muuHbiX (GakTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUN.

PacuétHble 3anaumn.

PacyéTel 1O ypaBHEHMSAM XMMHUYECKHUX pEaKkluil, B TOM 4YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUEThl C HCIIOJIb30BAHUEM IIOHSTHS «MAaCCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxkenne HemerayuioB B Ilepuoguyeckor  cucteme
xumuueckux siaeMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHHS aTOMOB.
dusnyeckue CBOWMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha IIpuMepe
KHUCJIOpOoa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAJUIOB (TajOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUHM  (OKCHJIOB,
KHCJIOPOJICOICPKAITUX KUCIIOT, BOJOPOJIHBIX COSTMHEHUH).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. OOmme ¢usndeckue cpoiicTBa MeTaoB. CIIaBbl METAJIOB.
DNEKTPOXUMUYECKUIN PSiJT HAMTPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

O6mue crocoObl momydeHus: MetauioB. [I[pruMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
HKCTIIEPUMEHTAJIbHBIX 3aj7a4, HaOII0JIeHHEe M OIMCAaHHE JIEeMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIIA aTIOMHHHUS C PacTBOpaMU
KHUCJIOT U LIEJI0Yei, KAUECTBEHHbIE PEAKIIMU Ha KATUOHBI METAIIIIOB).

Pacuérurle 3amaqn.

Pacuérpl mMaccel BelecTBa WM 00BbEMA ra3oB IO WM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
Y3 BEIIECTB NMEET MPUMECH.



XuMHuS ¥ KU3Hb

Ponp xumum B oOecriedeHUr SKOJOTUYECKOM, YHEPTETUICCKON U THUIICBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIUE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJs 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbBIC
yA0OpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MPAaBHWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOrO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM oOOmed u
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISAECTCS 4epe3 MCIOIb30BAHUE Kak
OOlIMX eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK U TOHATUN, SBISIONIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHUS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, MNepUOJUIHOCTh, HaAOIIOJCHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.

@u3nka: MaTepusi, IHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIe€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcCHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTbBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIIMBO,
pecypchl.

TexHomorusi: XuMHYECKasi MPOMBIIUIEHHOCTb, METAJUTYPIrus, MPOWU3BOJCTBO
CTPOUTEIIBHBIX MaTEpPUANIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUIHOCTHBIM,
METanpeAMETHBIM W TpeaMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMETa «XHUMHs» Ha YPOBHE CpPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHMCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KM€ MOTUBALIUU K OOYUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MNPUCYLIUMHU IIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCsA B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESATENbHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJlaMHd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMH Y  TPaBWIAMH  TIOBEJEHUSA, CIOCOOCTBYIOIIUMH  TMpoIeccam
CaMOMO3HAHUsl, CaMOpPa3BUTUA M HPABCTBEHHOTO CTAHOBJIEHUS JMYHOCTH
00ydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOU EATeITLHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUsl 00YYAIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXXEHUS K 3aKOHY U MIPABONOPAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEbHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENbHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU AESTENbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUIO
OTE€UYECTBECHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YJIbTaT
JUTMTCIIBHBIX ~ HAOMIOJMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  TOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUM M MOCIEAYIOLIEM
aHanu3e WH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUWE M MOCTYIKH CBOMX TOBApHILEH C
MO3UIIMN HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHME MOCJIEACTBUU HSTUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOIo/IeHnss TIpaBUil 0€30MacHOro OOpaleHusi ¢ BeHIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAJBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEeccCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaKEHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur W peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX



IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 0011eCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COMAIBHOM CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHM IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MMPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
IPUPOTHON cpeie, YMEHHsSI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEIOTBpALIATh UX;

HaJIMYUsl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPAKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MIPOTUBOCTOSTH HJIEOJOTHUU
xemodoOuu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeNU(PUKA XUMHUM KaK HayKH, OCO3HaHUS e€ poiu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
MPUPOIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS  COBPEMEHHOU
HUMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM poJd B
CO3JaHUU HOBOM 0a3bl MaTepUaAIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHUH MEAMIIMHBI, OOCCTICUCHHUH YCIOBUMN
YCHENIHOTO TPpyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKOMN AESTEIbHOCTH;



TOTOBHOCTH U  CIIOCOOHOCTH K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUI0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM

JESATEIBbHOCTH.
METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CpeaHero o011ero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBbIE  JUIS dbopmupoBaHus MHUPOBO33PEHNUS oOy4Jaronmxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKaroUue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
MPOIIECC, CUCTEMA, HAYUYHBIM (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABAaTEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JIOrHYecKme JAeCTBUSI:

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

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABJIMBATH MX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB H
XUMHYECKUX PEaKIIU;

YCTAHABIIMBATh IPHUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;



MPUMEHSTH B MPOIECCE NO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIEIbHBIE MPE/ICTABIICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKkuuu;

bopMyIMpPOBATH MEU U 33191 UCCIICIOBAHMS, HCTIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHpPOBAaHHBIE BOIPOCHl B Ka4yeCTBE HMHCTPYMEHTa
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HaOMIOAaTh 3a XOIOM
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKON W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEIICHUS] MPAKTUYECKUX 3a/lad, NPUMEHEHHUIO Pa3TuYHBIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPHUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHUKAX HWHPOpManuu (HaAy4HO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MIPE/ICTABIICHNUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
orbope wuHpOpMaNMK, HEOOXOJWMOW [T BBINOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OIBIT KMCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYIO  (QOpMy  TIpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHbIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXnpeaMeTHble ((dusndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

WCIIOJI30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHUMBOJUYECKHE CpEACTBA
HaTJISTHOCTH.

OgBjaseHue yHMBePCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:



3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOIl TeMbl B XOJI€ AUAJIOTa WU/UIU
JUCKYCCUHU,  BBICKa3blBaTh  WjaAeH, (GOPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHUS MPE/TI0KEHHOM 3a1auH;

BBICTYIIaTh C MPE3CHTAIMEH Pe3yJIbTaTOB MO3HABATEIBHOU JESITEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSITENIbHO UM COBMECTHO CO CBEPCTHUKAMU TP BHITTOTHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alud y4eOHOro npoekra u (hopMyaupoBaTh BHIBOJIbI
MO0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAaHUN MyTEM COTJIACOBAHUS MO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBJaieHne YHUBEPCAIbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
JEATEIIbHOCTh, OMNpenenss €€ [eau M 3aJadyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JEUCTBUI MpHU
BBITIOJTHEHUU Y4YE€OHBIX UM HCCIENOBATEIIbCKUX 3aJ]ay, BbIOMpaTh HauboJsee
b (dEeKTUBHBIN CcMOCO0 MX penieHus ¢ y4ETOM TMOJyYeHHUs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYIIECTBIJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTA HAa OCHOBE CAMOAHAJIN3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranuyeckas XUMHUS»
OTPaXaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABICHHMA O XHMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs TPAaKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIAralOIINe TOHATHS (XUMUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpam€HHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN CKeneT, (yHKIHOHANbHAs TPYIIa,
paiuKall, U30MEPUs, U30MEPbI, TOMOJIOTMYECKUN P, TOMOJIOTH, YIJI€BOJAOPO/IbI,
KUCJIOPOJI U a30TCOAEpKaIME COCAMHEHUS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHHS); TEOPUU U 3aKOHBI (TEOPHsSI CTPOCHUS
opranuueckux BemectBs A. M. byrtiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUU SI3bIK XMMHHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIeXKaIKME B OCHOBE TMOHUMAHMUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SABJICHUHN, (PAKTONOTHYECKHUE CBEJCHUS O CBOMCTBAx, COCTaBe, IOJYYCHUU U



0e30MacHOM HCIOJIb30BAHUM BAXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

chOpMHPOBAHHOCTh YMEHHUM BBISBIIATH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHUS ¥ MPEBPAIICHUN OPraHUYE€CKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY JJIs
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
bopMyaT OpraHMYECKHX BEIMIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTraHMYECKUX BEHIECTB I WLIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATh MPUHAJJIC)KHOCTh H3yUYEHHBIX
OpPTraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIACCy/Tpynne COeqUHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cucrematrueckoir HomeHkinatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, (GopMalbIeTu, aleTaabIerul, MypaBbrUHas
KHCJIOTa, YKCYCHAsi KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CT€APUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJIi0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BeriectB A. M. BytiepoBa 1151 00bSICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENICH pPa3THMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIMWICH, alleTUJICH,
oyranuen-1,3, metwnOyraauen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIIALEPUH, (EHOJI, aleTalbJIerua, MypaBbHUHAsI M YKCYCHas KHUCIOTHI, TIIOKO3a,
Kpaxmas, IeJUTI0NI03a, aMUHOYKCYCHAsI KUCIIOTa), MILTIOCTPUPOBATh TEHETUIECKYTO
CBSI3b MEXIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbs (HE(pTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMepepaboTKu W
MPaKTUIECKOE TPUMEHEHNE TPOIYKTOB MepepadOTKH;

c(OPMHPOBAHHOCTh YMEHUW TPOBOJAUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOIYKTa
peakiMu IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOPMHPOBAHHOCTh YMEHHI BIJIAJIETh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUU MIPU U3YUYEHUU BEILIECTB U
XUMHUYECKUX sBJICHUN (HaOt0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),



UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
nocyAod M JabopaTOpHBIM O0OpYyJOBaHHEM, a TaKXkKe IpaBWia oOpalleHus C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TIJAHUPOBAaTh M BBINOJHATH XUMUYECKUH
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHMH, ITOTYUYEHUE
OTUJIEHA W W3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIUU OPraHUYECKUX
BELIECTB, JeHaTypauus OEJIKOB IpHU HArpeBaHUU, LIBETHbIE peakluu OElKOB) B
COOTBETCTBMM C NpaBWJIaMU TEXHUKH O€30MaCHOCTH NpU OOpalleHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHHl COOTBETCTBYIOIIHMX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTHUYECKU aHAIU3UPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOAaTh  TIpaBUJia  AKOJOTHYECKHU
1eJeco00pa3HOro TMOBEACHHS B OBbITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPAaHEHMsS CBOEr0 30POBbA M OKPYXKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBUSA HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BEILECTB, MOHUMasi cMbica mnokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W TMPENOTBPALICHUS WX BPEIHOIO BO3JACHCTBHS HA OPraHU3M
YEJI0BEKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHUE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHYECKUX SIBJICHUN;

JUISL CJIETIBIX M CJIAa0OBUIAAIIMX OOYYaIOUIMXCS: YMEHHE MCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XAMUSD) OTPAXkKaKOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEHIeHUs] TPAKTUYECKUX 3a1ad
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOU

cpene;



BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIDHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIICHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJICHTHAs, MOHHAS, METAJUTMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUAMBl XUMHUYECKUX  PEAKLUHM, PpacTBOp, DJIEKTPOJIUTBL,  HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Juccolmannu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUSI SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JEXKAIIMe B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBIICHUM, (PAKTOJIOTHUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U O€30MMaCHOM HCTIOJIB30BaHUU BAKHEUIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATh XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBpaICHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BATh XUMUYECKYI0 CHUMBOJIUKY JIJIsI
coctaBieHuss (OpPMyJ BEIIECTB HM  YPAaBHEHHM XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJAEITBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIEATh BAJIGHTHOCTh U CTETICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHHUAX Pa3IMYHOrO0 COCTaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAS, METAJNIMYECKasi, BOJIOPOHASI) B COCUHEHUSX, THI
KPUCTAUTNYECKON pEeIIETKH KOHKPETHOTO BeIIeCTBA (aTOMHAs, MOJIEKYJspHas,
WOHHAs, METAJJTNYECKas), XapaKTep Cpejibl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
COCJIMHEHUN;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEMIECTB MO HMX COCTaBYy K ONpPEAeNEHHOMY KIaccy/Tpymnme
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIbl U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIJIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICT MEPUOANIECcKOoro 3akoHa /1.
N. MenneneeBa u 1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIOINIYI0, OOBICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 14 mnepuonoB Ilepuonnueckoil CcuCTEMBbI
xumudeckux snemeHToB JI. M. MennueneeBa, WCIONb3ys NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCAMHEHUM



10 IepruoIaM | rpymmam llepruoanyeckor CUCTEMbI XUMUYECKHUX deMeHTOB [l. .
Menneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMUYECKAE CBOWCTBA HEOPTAHMYECKHX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TECHETHYECKOW CBS3M MEXKIY HEOPTraHUYECKUMU
BEI[ECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEaKIIUA;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pasTUYHBIM TPU3HAKaM (YUCITYy M COCTaBy PEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdexTy peaknu, W3MEHEHUIO CTEMEeHEH OKHUCIICHHS SJEMEHTOB, 0OpaTHUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUN pPa3IUUHBIX
THUIIOB, MOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCIIOBHSI, TIPH KOTOPBIX 3TH PEAKIIUU UAYT J0 KOHIIA,

cOPMHPOBAHHOCT, yYMEHUH TPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIC
KAueCTBEHHBI COCTaB PAa3UYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMCHHM pacKpbhIBaTh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHSI 3JIEKTPOHHOTO OasiaHca
ATHUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pEaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

c(OPMHPOBAHHOCTh, YMEHUH XapakTEepPU30BaTh XHUMHUYECKHE TIPOIECCHI,
JeKalue B OCHOBE MPOMBINIJIEHHOTO TOJYYEHHUS CEPHOW KHUCIIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAYYHBIX MPUHIUINAX H
AKOJIOTHYECKUX MPOOIEMaxX XHMHUYECKOTO TIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMECHHUH TPOBOJUTH BBIYHCIICHHUS C HCIIOJIb30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIJIOBOrO 3 (dekTa peaknnu Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BCIIECTB, IPEBPAIICHUS M COXPAHCHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM ¥ J1abopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe TMpaBHiIa OOpaIeHUs ¢
BEILIECTBAMHU B COOTBETCTBHM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3jioyKEeHHEe MEePOKCHIA BOAOPOJAa B MPUCYTCTBHHM KaTaaM3aTopa,
ONpE/eNICHUEe CpEeAbl PpPAacTBOPOB BEIIECTB C TOMOIIbIO YHUBEPCAIBHOTO
WHMKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEeaKIMu Ha cynbdaT-, KapOoHAT- U



XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a4ad IO
TeMaMm «Metaiey U «HeMeramibl») B COOTBETCTBUM C NPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlEHUU C BEIIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,
NOPEJCTaBISITh PE3YyJAbTaThl XUMHUYECKOTO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pEaKIUil U (OpMyIUPOBATHh BHIBOJBI HAa OCHOBE
ATUX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTEepHET U ApyTrux);

chOpPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWiIa  DKOJOTHYECKH
1EeJIeCO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarens IIJIK, mosicHATP Ha mnpuMepax cHnocoObl YMEHBLIEHUS U
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUM;

JUISL  CIENbIX M CHAa0OBUASIIMX OOYYalOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obOo3HaueHui JI. bpaiinsg nis 3anmvcn XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HaumeHnoBaHue pa3aesioB DJIeKTpoHHbIe (HU(POBHIE)
KonTpoabubie IIpakTuueckue
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit
.T
11 XHIMIH. L COPHA CTPOCHITE . 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpraHn4€CKux COCIUHCHHUU
A. M. bytiepoBa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
IT
2.1 PEACIILHME YTIEBOROPOART 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
Henpenensnbie
2.2 YII€BOJAOPOAbL: AJTKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKaINEHBI, aJTKUHBI
A
2.3 POMETIHECIIS 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
YII€BOJOPOABI
[IpupoiHBIE HICTOYHUKHT
24 YTJIEBOJIOPOIOB M MIX 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3 https://resh.edu.ru/subject/lesson/4769/start/150550/
3.2 Anpaeruapl. KapOoHOBBIE 7 1 https://resh.edu.ru/subject/lesson/4776/start/150604/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/

KUCIOTHI. CIOXKHBIE dPUPHI

3.3 YrneBojbl

3

https://resh.edu.ru/subject/lesson/6150/start/150687/

Uroro no pazgeny

13

Pasnen 4. A3oTcoaepixkaiye opranudeckue coelMHeHus

41 AMUHBI. AMHUHOKHCJIIOTEL.
' Benku

Uroro no pazgeny

3

3

https://resh.edu.ru/subject/lesson/4743/start/150742/

Pa3zaea S. BeicokoMoieKyJIsipHbIe COeIMHEHUS

[Tnactmaccel. Kayuyku.

I10 ITPOTPAMME

5.1 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
Bonokna
Hroro no pazgeny 2
OBILEE KOJMYECTBO YACORB 2



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CTpoeHue aToMOB.
[lepuoauueckuii 3aK0H U
1.1 [Tepuonnueckas cucrema 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHUYECKHUX 3JIEMEHTOB J].
. MenneneeBa
1.2 Crpoenne semectsa. 4 https://resh.edu.ru/subject/lesson/5911/start/151053/
MHoroo6pa3ue BeecTs
1.3 XUMHYECKUE PEAKIIUU 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
https://resh.edu.ru/subject/lesson/3493/start/151213/
2.1 MeTtamnel 6 1 https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
29 u 9 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
' CMCETaJLIRT https://resh.edu.ru/subject/lesson/5913/start/151347/
2.3 CBsI3b HCOPraHMICCKHX 1 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpPTaHMYECKUX BEIIECTB
Uroro no pazgeny 17
Pa3zgen 3. XuMus u :KU3HL
3.1 XUMHA U KU3HDb 4 https://resh.edu.ru/subject/lesson/3504/start/151485/
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB 34 ) 3

I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/




MOYPOYHOE IIAHUPOBAHME
10 KJIACC

Hara JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
KosauyecTBo 4yacoB H3yUYeHHsI  pecypchl
Ne
Tema ypoka
n/n Kourpo IIpakrun
Bcero  sabHbBbIE yeckue
padorbel  padoThI

IT i & .

1 DEIMOT OPTARTHCOROM XIMUH, o 1 01.09.23 https://resh.edu.ru/subject/lesson/6149/start/170388/
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopust cTpoeHUs OPraHUuYECKUX

2 coenuHeHuii A. M. byrieposa, eé 1 08.09.23 https://resh.edu.ru/subject/lesson/6149/start/170388/
OCHOBHBIE MTOJIOKECHHUS
[IpencraBnenue o Ki1accupuKauu

.H

3 OpraHnuYecKux BemecTs. HoMeHkaTypa 1 15.09.23
(cucremaTHueckasi) U TpUBHUAJIbHBIE
HA3BaHUS OPTaHUYECKHX BEIIECTB
A : .

4 JHRAHET COCTaBVH CTPOSHAC, 1 22.09.23 https://resh.edu.ru/subject/lesson/6151/start/149993/
TOMOJIOTUYCCKHUHU P
M — i .

5 CTAH 1 9Tan T HPOCTOHTIMe 1 29.09.23 https://resh.edu.ru/subject/lesson/6151/start/149993/
MPEJICTABUTENN ATKAHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 06.10.23 https://resh.edu.ru/subject/lesson/5412/start/212563/
5 o o

7 THJICH H IPOTHLICH — HPOCTEHITHe 1 13.10.23 https://resh.edu.ru/subject/lesson/5412/start/212563/
MMpEaACTAaBUTEIN AJIKCHOB
[Ipaktuueckas padora Ne 1. «[lomyuenue

8 . 1 1 20.10.23 https://www.youtube.com/watch?v=LYPkv2IBpP0
ATHUJIEHA U U3yYEHHUE €TO CBONCTBY

9 Anxanuensl. byranuen-1,3 u 1 27.10.23 https://foxford.ru/wiki/himiya/kauchuk-rezina



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://www.youtube.com/watch?v=LYPkv2lBpP0
https://foxford.ru/wiki/himiya/kauchuk-rezina

metunoyraguen-1,3. [lomyuenue
CHHTETUYECKOTO KaydyKa U Pe3UHBI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

https://foxford.ru/wiki/himiya/stroenie-

10 TOMOJIOTUYECKUH psijl. ALlETUIICH — 10.11.23 . . .
o nomenklatura-i-izomeriya-alkinov

MMpOCTCUIINU NPCACTABUTCIIb AJIKWHOB

1 BbruuciieHus mo ypaBHEHHIO XUMHUYECKON 1711.23
peaknuu
A :0 .T

12 PEHbI: EHEOI T TOLYOM. TORCHAROCTE 241123 nhttps://resh.edu.ru/subject/lesson/4775/start/150494/
apeHoB

13 I'eneTnueckas CBS3b YIiIeBOIOPOIOB, 01.12.23
IMpUHAJICKAIIX K pa3JIMYHbIM KjlacCaM
[TpupoHbIEC HCTOYHHUKH YTIIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIC 08.12.23 https://resh.edu.ru/subject/lesson/6148/start/170461/
ras3sl, He(pTh ¥ MPOYKTHI €€ mepepaboTKu
[TpupoaHbIE HICTOYHUKH YTIEBOIOPOAOB:

15 NPUPOIHBII ra3 U MOMyTHbIE HeDTSIHbIE 15.12.23 https://resh.edu.ru/subject/lesson/6148/start/170461/
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu

16 KonTtponbHnas padora Nel no Teme 99 1223
«YTIIEeBOIOPOABD)
1T : .

17 PCICIIPILIE OAHOFTOMIRIC CTHPTH 29.12.23 https://resh.edu.ru/subject/lesson/4769/start/150550/
METaHOJ B 3TaHOJ. BoopoaHas cBs3b
M : .

18 HOTORTOMERIC CHUPTHL: JTIICHEIMIOM: | 12.01.24 https://resh.edu.ru/subject/lesson/4769/start/150550/
TIIUIEPUH
() :

19 CHOIL CTpoeHHe DfOHeKyHH’ (pusmreciae 19.01.24 https://resh.edu.ru/subject/lesson/5727/start/150577/
U XUMHUYCCKUE CBOMCTBA, IPUMCHCHUC
A :

20 TLIETHAL OPMATsIerHA I 26.01.24 https://resh.edu.ru/subject/lesson/4776/start/150604/
areTaiabpaerng. AneTod

21 OHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE 02.02.24 https://studarium.ru/article/190



https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://studarium.ru/article/190

KHCJIOTBI: MypaBbHUHAA U YKCYCHaA

[TpakTnueckas padora Ne 2. «CBoiicTBa

22 . 09.02.24
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEUHOBASI KMCIIOTHI, KaK

23 MIPEACTABUTENH BBICIIUX KaPOOHOBBIX 16.02.24
KHCIIOT

24 Meua iak conn BHCHM? KapOOHOBbIX 01.03.24 https://resh.edu.ru/subject/lesson/5952/start/150631/
KHCIIOT, UX MOIOIIIee JeiCTBHE
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. ' HAPOIHN3 CIIOKHBIX 15.03.24 https://foxford.ru/wiki/himiya/slozhnye-efiry
3¢upoB

26 KUPEL: THAPOIIHS, IPHMEHEHHE, 22.03.24 https://resh.edu.ru/subject/lesson/5952/start/150631/
Ouojoruveckas poib KHUPOB
YTneBoasl: cocTaB, KilacCH(pHUKAIIS.

27 Baxueiime npeacraBuTeNIn: TIII0K03a, 05.04.24 https://resh.edu.ru/subject/lesson/6150/start/150687/
bpykTo3a, caxaposa

28 Kpaxwan i 1ie1110103a Kai MpHpO/HEIe 12.04.24 https://resh.edu.ru/subject/lesson/5413/start/150714/
TTOJTUMEPHI
KonrtponsHas padora Ne2 o teme

29 «Kucnopopacoaepxarnine opraHnuecKue 19.04.24
COCITUHEHUS)

30 AMUHBI: METWJIAMUH U aHWJIHNH 26.04.24
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OpTaHUYECKHUE COSTMHEHUS, X 03.05.24 https://resh.edu.ru/subject/lesson/4743/start/150742/
ononoruueckoe 3Hauenue. Ilentuanl

32 bextkit Kaie mpupoKEIe 10.05.24 https://resh.edu.ru/subject/lesson/4743/start/150742/
BBICOKOMOJICKYJISIPHBIC COSTHHCHUS

33 OCHOBHBIE OHATHUS XUMHUH 17.05.24



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

BBICOKOMOJIEKYJISIPHBIX CO€AUHEHUN

34

OCHOBHBIE METOJbI CUHTE3a

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

[ImacT™Macchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

24.05.24




11 KJIACC

Ne
n/ Tema ypoka
n

KoanuecTBo 4acoB

Kounrtpousn
HbIE
padoThI

Bce
ro

IIpakTuyec
KHe
padoThI

Jara
U3y4eH
us

JeKTPOHHBbIEe HU(PPOBBHIE 00pa3oBaTeIbHbIE PECYPChI

XUMHUYeCKHi
3JIEMEHT. ATOM.
DNeKTpOHHAs
KOH(UTyparus
aTOMOB

https://resh.edu.ru/subject/lesson/6479/start/150989/

Ilepuonnueckuii
3aKOH U
[Iepnognueckas
cucreMa
XUMUYECKHX
snemeHToB /1. U.
MenpaeneeBa, ux
CBSI3b C
COBPEMEHHOM
TEOPHEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
W3MCHEHHS CBOMCTB
XHUMUYECKHX
DJIEMEHTOB U UX
COETMHEHUHN I10
rpymnmam u
MEePHOJIaM.



https://resh.edu.ru/subject/lesson/6479/start/150989/

3HadcHUE
MePUOTUYECKOTO
3aKOHA U CUCTEMBI
XHUMHUYECKHX
snemenToB 1.
Menpeneena B
pPa3BUTUU HAYKHU

CTpOGHI/Ie BCIICCTBA.

Xumudeckas CBsI3b,
€€ BUJIBI;
MEXaHU3MBbI
o0pazoBaHus
KOBAJICHTHOM CBSI3H.
Bonoponnas cBA3b

https://resh.edu.ru/subject/lesson/5911/start/151053/

BaneHTHOCTb.
DNEeKTPOOTpULIATEND
HOCTh. CTeIeHb
OKHCJICHHS.
BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOEHUS

https://resh.edu.ru/subject/lesson/6332/start/151021

ITonsTie o
JIACTIEPCHBIX
cucTeMax.
HUctunnnie n
KOJIJIOUJTHEIC
PacTBOPHI.
MaccoBas noins

https://resh.edu.ru/subject/lesson/4939/start/15113



https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/6332/start/151021
https://resh.edu.ru/subject/lesson/4939/start/15113

BELIECTBA B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCIMHEHU.
['enetnueckas CBS3b
HEOPraHUYECKUX
BEILIECTB,
Pa3IUYHBIX KJIACCOB

Knaccudukanus
XUMHYECKHUX
peakuuii B
HEOPraHUYECKOH U
OpTraHUYEeCKOU
XUMHUU. 3aKOH
COXpaHEHHUs MacChl
BEIIIECTB; 3aKOH
COXpaHEHUs U
MpeBpallCHUS
SHEPTUU MpHU
XUMHYECKHUX
PeaKIusIx

https://resh.edu.ru/subject/lesson/4938/start/151107/

10

CKOpOCTh peakiuu.
OO6parumsbie
peaKIuu.
XUMHUYECKOE
paBHOBecHe

[TpakTnueckas



https://resh.edu.ru/subject/lesson/4938/start/151107/

11

pabota Ne 1.
«Bnusgnaue
pa3IMYHbIX
(dbakTOopoB Ha
CKOPOCTh
XAMHYECKON
peakIum»

DIIEKTPOJIUTHYECKASI
JIMCCOIAAITHS.
Ilonstue o
BOJIOPOTHOM
nokazarese (pH)
pactBopa. Peakiuu
HOHHOI'0 OOMEHa.
I'upponuz
OpPTraHUYECKUX U
HEOPTraHUYECKHUX
BCIISCTB

https://resh.edu.ru/subject/lesson/5912/start/9279

12

13

14

OxucauTenpHo-
BOCCTaHOBUTEIIbHBIE
peakuuu. [TonsTue
00 3IeKTposn3e
pacIuiaBoB U
pPacTBOpPOB COJEN
KonTponbHas
pabota Nel o Teme
«Teopernueckue
OCHOBBI XHUMHUI»

Mertanmbl, ux

https://resh.edu.ru/subject/lesson/3523/start/15116

https://resh.edu.ru/subject/lesson/3493/start/151213/



https://resh.edu.ru/subject/lesson/5912/start/9279
https://resh.edu.ru/subject/lesson/3523/start/15116
https://resh.edu.ru/subject/lesson/3493/start/151213/

MOJIOKCHHUE B
ITepuoanueckoit
CHCTEME
XHUMHUYECKHX
snemenTtoB 1. U.
MenzaeneeBa u
OCOOCHHOCTH
CTPOCHHUSI ATOMOB.
OO6mue puznueckue
CBOMCTBAa MCTAILIOB

15

CniaBbl METAIIIOB.
DIEKTPOXUMUYECKU
U psiil HAPSKEHUM
METaJUIOB

https://resh.edu.ru/subject/lesson/4961/start/151293/

16

XUMHYECKHE
CBOMCTBaA
Ba)KHEHIITNX
METaJIJIOB (HAaTpUH,
KaJIni, KaJIbIIHi,
MarHuii, aTFOMUHUI)
U UX COeTUHEHUIN

https://resh.edu.ru/subject/lesson/5814/start/151239/

17

XuMuyeckue
CBOIICTBa Xpoma,
MeIIM B UX
COE€IUHEHHI

https://resh.edu.ru/subject/lesson/3534/start/151266/

18

XuMuyeckue
CBOMCTBA ITMHKA,
JKerne3a v ux
COeTUHEHNN

https://resh.edu.ru/subject/lesson/3534/start/151266/



https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

19

20

IIpakTrueckas
paborta Ne 2.
"Pewienue
3KCHEPUMEHTAIbHBI
X 3aJ1a4 10 TeMe
«Metamabi»"

Hewmeramiel, ux
MOJIOKEHHE B
Ilepuoauueckoit
CHCTEME
XHUMUYECKHX
anemenTtoB [l. U.
Menpaeneena u
0COOCHHOCTH
CTPOCHHSI aTOMOB

21

22

23

duznueckue
CBOMCTBaA
HEMETAJLJIOB.
Annorponust
HEeMeTaJuIoB (Ha
npumepe
KHCIIOPO/JIa, CEPHI,
docdopa u
yriepoja)
XuMHUYeCcKue
CBOICTBa T'aJJOr€HOB,
Cephbl U UX
COE€IUHEHMI

XUMHYECKHUE

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5913/start/151347/



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/

CBOICTBA a30Ta,
dbocodpa u ux
COCIUHEHUN

24

XuMH4yecKue
CBOIICTBA yrJiepoja,
KPEMHHUSI U UX
COCIUHEHUN

25

[Ipumenenne
BaYKHEHIITNX
HEMETAJLJIOB U MX
COCIUHCHHI

26

27

28

O06o0061IEHNE U
CHCTEMAaTH3aIUs
3HAHUH 110 TEME
«HemeTramiby.
Brerancnenus mo
YpaBHEHUSM
XUMHUYECKHUX
peaKkuuii u
TEPMOXUMHUYECKHUE
pac4€Thl

IIpaxTrueckas
pabota Ne 3.
«Pemenne
AKCIEPUMEHTAIbHBI
X 3aJ1a4 10 TeMe
"Hemertamnsl"»

KonTtponbHas
pabota Ne2 1o




TeMaMm «MeTayuibl»
u «Hemertamie

29

Heopranunueckue u
OpraHUYEeCKHe
KHUCJIOTBI.
Heoprannueckue u
OpraHHYecKue
OCHOBaHUS

https://resh.edu.ru/subject/lesson/4960/start/151374/

30

31

AmdorepHbie
HEOpPraHUYECKUE U
OpraHuvecKue
COE/IMHEHUSI.
['eHeTnueckast cBs3b
HEOPraHUYECKUX U
OpPTraHUYECKHUX
BEILIECTB

Ponp xumuu B
obecreueHUN
9KOJIOTHYECKOM,
JHEPreTUYECKON U
MMHIIEBOM
0€30I1aCHOCTH,
pa3BUTHU
MeqUIINHEI

https://resh.edu.ru/subject/lesson/4960/start/151374/

https://resh.edu.ru/subject/lesson/3504/start/151485/

32

[IpencraBnenus 06
00X HAayYHBIX
TPUHITATIAX
MPOMBITIIIEHHOTO
TIOJTyICHUS

https://resh.edu.ru/subject/lesson/3514/start/151429/



https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3514/start/151429/

BOKHEUIIINX
BEIIIECTB

33 BEILIECTB U
MaTepHuajoB
34 XuMUs 1 310pOBbE
YyesaoBeKa
OBIIEE KOJIMYECTBO
YACOB IIO

Yenosek B MUpE

I[TPOT'PAMME

34

https://ulschool41.gosuslugi.ru/netcat files/134/2285/Prezentatsi
va po himii 2.pdf



https://ulschool41.gosuslugi.ru/netcat_files/134/2285/Prezentatsiya_po_himii_2.pdf
https://ulschool41.gosuslugi.ru/netcat_files/134/2285/Prezentatsiya_po_himii_2.pdf

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

BriOepute yueOHbIC MaTepHaIbI
Xumust. 10 xknace. YueOnuk. ba3osriii ypoBens / ['abpuensu O. C, Octpoymos U.

I', CnaakxoB C. A. M.: IIpocsemienue, 2022

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
https://file.11klasov.net/8702-himija-10-klass-pourochnye-plany-k-uchebniku-

gabrieljana-os.html

Xumust. 10 knacc. ba3zoBebiit ypoBeHs. [IpoBepodHble U KOHTPOJIBHBIE PAOOTHI.

[Ma6puensn O. C., I'.I'.JIsicoBa. M.: [Ipocsemenune, 2022r.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/

https://content.edsoo.ru/lab/subject/4/
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-
alcd26d56d67

https://report.apkpro.ru/uploads/share/TP_Xumus.pdf

https://o6ako-3Hanuii.pd






