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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo yd4eOHOMY HOpeIMeTy «XuMUs» s 11-12
KJIACCOB COCTABJICHA HAa OCHOBE CJIENYIOIINX JOKYMEHTOB:

o denepanbHbiit 3akoH 0T 29 nekadpst 2021 1. Ne273-03 «O6 oOpazoBaHuU B
Poccuiickont @enepannmny;

e [Ipuka3 MunucrepctBa npocseuienus PO or 12 asrycrta 2022 r. Ne 732 «O
BHECEHUU MU3MEHEHUH B (heliepanbHblil TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApT CpeIHero oOmero o0pa3oBaHUs, YTBEPKACHHBIA MPUKA30M
MunucrepctBa obpazoBanusi 1 Hayku Poccuiickoit denepanuu ot 17 mas
2012 r. No 413»

e AjanTupoBaHHas OCHOBHAasl 0Opa3oBaTelibHAas MporpaMmma CpeHero o0uIero
oOpazoBanusa ['KOY VP «ikmyp — bonbruHCcKas 1Ikoina — MHTEPHAT

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOIIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit deneparumny, TpedboBaHU K pe3ysibTaTaM OCBOCHUS
denepanbHOil 00pa3oBaTENbHON MPOTrpaMMbl CpeHEero o01iero oOpa3oBaHUsA
(®OIT  COO), npencrapneHHbix B dDemepalbHOM  rOCYJapCTBEHHOM
oOpazoBarensHoM cTanaapre COO, c¢ yuérom KoHuenuuu mnpemnoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzanusx Poccuiickoit
Qdenepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPAMMBI, H
OCHOBHBIX TONIOkeHMH «CTpaTerud pas3BuTHS BocnuTaHus B Poccuiickoit
Oenepannu Ha nepuoa 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/OB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OMpPEIEICHUIO
oO1mei crpaTeruu oOy4YeHUs, BOCIIUTAHKUS M Pa3BUTHS O0YYAIONIUXCS CPEACTBAMHU
yaeOHoro npeamMera «Xumusi» st 11-12 xkmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHnentyaibabie ToyioxkeHuss PI'OC COO o B3anMOOOYCIIOBICHHOCTH IIEJICH,
collepKaHMs, pPe3yabTaTOB OOy4YeHHS W TpeOOBaHWN K YPOBHIO TOJATOTOBKH
BBITTYCKHUKOB.

XnUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
o0mreo0pa3oBaTeIbHON OpraHW3allud, SIBISIETCS HEOThEMJIEMOM YacThIO WX
oOpazoBaHHOCTH. OHO CHYKHT 3aBEpIIAIONIAM OTallOM pealn3aluyd  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YpPOBHE KIIFOUEBBIX LEHHOCTEHW, NPUCYLIUX
LEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUsA. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KYIbTYPHI
YeJoBEeKa, a TaKkKe OHKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30pOBBI0O M TPUPOAHOM cpede. Peammsyercs Xumuueckoe o0Opa3oBaHHE
oOy4arommxcs Ha YpOBHE CpPEAHEro odiero oOpa3oBaHusl CPEACTBAMU YUEOHOIO



npeaMeTa «XUMUs», COJEP)KAHUE U TOCTPOCHUE KOTOPOrO OIPENCICHBl B
mporpaMMe MO XUMHUU C YYETOM crnenuuduKd HayKd XHMUHU, €€ 3HAYeHUs B
MO3HAHUU TPUPOJBI U B MaTepUaIbHOM >KU3HU OOIIECTBA, a TaKkKe C Y4ETOM
o0mMX wLened M NPUHLMUIOB, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero obmiero oopaszoBanus B Poccuiickoit deneparium.

XUMHST KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAET OCOOYIO POJb B
COBPEMEHHOM IIMBUJIM3ALIMM, B CO3JAaHUM HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
OnHa BHOCUT CBOM BKJIaJ] B (POPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEACTABICHHUS 00 OKPYXKAIOIEM MHUpE Kak O €AMHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHH HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIEMCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMUS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOH KYJIbTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIIHOTO
TpyJa ¥ SKM3HU Kaxjaoro ujeHa oOmiectBa. CoBpeMeHHass XMMHS KakK Hayka
co3ujareibHas, KakK Hayka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
I00aTbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, FIKOJIOTMUYECKOI 0€30MacHOCTH U OXPAHBI 310POBbSI.

B coorBercTBUM C OOmIMMU IENSIMH W NPUHIUIAMHU CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (11-12 kmaccel, 6a30BbIN YpOBEHB
U3Y4EHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM [Js  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OpPUEHTHPOB, YCIHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMUYMA, IPOAOJDKECHUS
0o0pa30oBaHus B pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBisiomuMu  npeamMeTa  «XUMHs»  SIBISIOTCS  0a30BbIE  KypChl —
«Opranuueckass xumuss» u «OOmas u HEOpraHuuecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEpPKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHWH 10 HEOPTaHWYECKON XMMHH (C BKIIOYCHUEM 3HAHWMA M3 OOIEH XUMHUH) U
OpraHn4eckor xumMuu. @OpMUPOBAHUE JAHHOM CUCTEMBI 3HAHWW NPU U3YyUYCHUU
npeaMmera oOecreuynBaeT BO3MOXKHOCTH PAaCCMOTPEHHS BCETO MHOTO000pasws
BEII[ECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa coaepkaHusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHWYecKas XuMus» chopMupoBaHa B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOTO TIOJIXO/la K W3YyYCHHIO Yyd4eOHOTO MaTepuaia u O0O0YCJIOBJICHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW HAa  ONpPEAEIEHHBIX
TEOPETUUYECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYECKOW XUMHHU BEIIECTBA
paccMaTpuBarOTCS HAa YPOBHE KJIACCUYECKOM TEOPUU CTPOCHUS OPraHHYECKUX
COCOMHEHUN, a TAaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBICHU O cTpoeHuu BemecTB. CBeaeHuss 00 H3y4yaeMbIX B Kypce



BELIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COCOUMHEHUU. B Kypce OpraHuyeckod XUMHUM IIOJYy4alOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUsl NMEpBOHAYAIbHBIC
MPEICTABICHUSA O XUMHUYECKON CBSI3H, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOM peaKIuu.

[lon HOBBIM yrjaoMm 3peHHs B IHpeaMmeTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuUBaeTCsl HM3Y4YEHHBIH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHus
TEOpETUYECKU Mareprall U (AKTOJOTMUECKHE CBEJCHHMS O BELIECTBAX H
XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIasi 1 HeopraHuyeckas
XUMHS» OOy4YarolmIMMCSl MPEAOCTaBISETCS BO3MOXXHOCTh OCO3HATh 3HAUYCHHE
NEPUOJUYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOJOJIOTMUECKUX TMO3HIIHH,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEeHHe (YHKIMM 3STOro 3akoHa — OT
00001aro1Iel 10 00BSACHSIOMIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHMA O BaXXHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHHH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpPOTEeKaHWs JomnojHgercs B Kypcax 11 u 12 kiaccos
AJIEMEHTAMH COJEpKaHUs, UMEIOIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIATHOM
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT NOHMMAHHIO B3aMMOCBSI3U XUMHUU C
IPYTMMH HayKaMH, PacKphIBAIOT €€ poJib B IMO3HABATENBHOW M MPAKTHUYECKOU
JESTEIBbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyieMax, CBA3AaHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh HMH(MOpMAIUIO U
OPUMEHSATh €€ I TONOJHEHUS 3HAHWM, pEHIeHUS WHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIBCKUX 3a/1a4d. B 1ieinom copepkanue yueOHOTO
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS ~ M3y4Y€HUS  OPUEHTUPOBAHO  HA
dbopMupoBaHue y 00YyYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJISI TOHUMAaHHUS
dmnocodckux uaei, TakUX Kak: MaTepUaJbHOE €JUHCTBO HEOPraHHMYECKOro U
OpPraHUYEeCKOT0 MHUpPa, OOYCIOBJIEHHOCTh CBOICTB BEUIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb NPHUPOAHBIX SBICHUNM NyTEM >SKCHEPUMEHTa H
pellieHus MPOTUBOPEUYMI MEXJIy HOBBIMU (akTaMHM U  TEOPETUYECKUMU
IIPEANOCHUIKAMH, OCO3HAHNE POJIM XMMUU B PELIEHUU 3KOJOTHMYECKHUX MpoOIIeM, a
TaK)Ke Mpo0sieM cOepeKEHUsI FIHEPreTHUECKUX PECYPCOB, ChIPbs, CO3aHUS HOBBIX
TE€XHOJIOTUH U MaTEPUAJIOB.

B nmnaHe pemeHus 3agad  BOCIMTAHUSA, pPa3BUTHS M COLMAIU3ALMH
0o0y4arouxcs MPUHATHIE MPOTPAMMOM IO XHMHUU TOAXOABI K OIpPEIeICHHIO
colepKaHUsl M TOCTPOEHHs MpeAMeTa MpeAyCMaTpuBalOT  (OpMUPOBAHME
YHUBEPCAIbHBIX y4YEOHBIX JEHUCTBUM, HMEIIUX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHJIOB JICSITEIIBHOCTH: pElIeHUs MpoOJjeM, IOMCKA, aHajliu3a u



00paboTku UHPOPMALIK, HEOOXOJUMBIX JJIsi MPUOOPETEHUs OIBITA TPAKTUUYECKOM
U HCCIENOBAaTENbCKON JeATeNbHOCTH, 3aHUMAIOIIEe Ba)KHOE MECTO B IO3HAHHH
XAMHH.

B mpaktuke mpemnonaBaHus XMMUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, TaK U HA YPOBHE CpeIHEro 00111ero 0Opa3oBaHusl, IIPU OMPEACICHUN
COJIEPKATEIbHON XapaKTePUCTHKU IeNiell H3ydeHHs TpeaAMeTa HampaBlIeHHEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAIUIIMOHHO MPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHAYECKON HAayKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOM
JESTeTFHOCTH YeNIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJMYECKON TOYKH 3pPEHHS TaKOH IMOAXOA K ONPECICHUI0 LEeleH W3YYCHHS
IpeaMeTa SBIISICTCS BIIOJHE ONPAaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TIABHBIMU LEISIMH H3yYeHUsS MpeaMeTra
«Xumusi» Ha 6a3oBoM ypoBHe (11 =12 ki1.) sBsitoTCS:

o (OpMHUPOBaHHME CHUCTEMBI XUMHUYECKMX 3HAHUH Kak BaKHEUIICH
COCTaBJISIIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIFOUEBBIE MOHATHS, (YyHIaMEHTaIbHBIC 3aKOHBI M TEOPUU XUMUH,
OCBOCHHE sI3bIKa HAYKH, YCBOCHHE WM IOHMMAaHHE CYITHOCTU IOCTYITHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHs U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKUX pEaKluid, HEOOXOMUMBIX IS MPHOOpPETeHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XHMHUYECKUX SBIICHUM,
UMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUUECKOM U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO DJKCIIEPUMEHTAa, COOJOJICHUEM TpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, comepxkaTenbHas XapakTepUCTHKA Iele U 3a1ad U3ydyeHus
npeaMeTa B IMporpaMMe Mo XMMUHU YTOYHEHa U CKOPPEKTHPOBaHA B COOTBETCTBHUU
C HOBBIMHM TIPHOPUTETAMH B CHCTEME CpenHero odmiero odopazoBanus. CeromHs B
OpernojaBaHUd  XUMUM B Oojblllell  cTemeHH  OTAaércs  MpEeArnoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE COJep)KaHus OOydeHHUs, OPHUEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHOM OpraHU3alliy, BIAJCIOLIEr0 He
HAa0OpOM 3HAHWW, a (QPYHKIIMOHAIBHOW TPAaMOTHOCTHIO, TO €CTh CIoco0amMu U
YMEHUSIMU aKTUBHOTO TIOJYYCHHsI 3HAHWN W NMPUMEHEHHS WX B PEATbHOW JKH3HU
JUTSL pEIICHUS] TPAKTUIECKUX 3a/1a4.

B cBs3u ¢ 3TUM Tpu U3ydYeHHH TMpeaMeTa «XHMHs» JOMHHHUPYIOIIEE
3Ha4YeHHE MPUOOPETAOT TaKWeE IeJIN U 3a7a4uH, KakK:

afganTamnus OO0y4JaroNuUXcsl K YCJIOBHSIM TUHAMHYHO Pa3BHBAIOIIETOCS MUPA,
GopMupoBaHHE  HMHTEJUIEKTYalbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K



caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHITHIO I'PAMOTHBIX
pEIICHUI B KOHKPETHBIX >KM3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dbopmupoBaHue 'y OOydYarOUUXCA  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIUI), HMEIOIIUX YHUBEPCAIbHOE 3HAUEHWE JUIsl DPa3IUYHbIX BHUJIOB
JEeSATENbHOCTU: PELleHUs Mpo0seM, MOUCKa, aHaiau3a U o0paboTKu HH(OpMaluy,
HEOOXOUMBIX JUIsl MPUOOPETEHHUsS] ONbITa AEATENbHOCTH, KOTOpash 3aHUMAaEeT
BAXHOE MECTO B TIO3HAHMM XUMHUHU, a TaKKe JUJI OLEHKU C TO3UIMMA
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U XUMHUYECKUX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO PUOOPETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsi TIOMCKA U aHaju3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMAIIMN XUMUUYECKOTO COJEPKAHUS;

dbopMHpoBaHUE U pa3BUTHE Y OOYUAIOMIMXCS aCCOIIMATUBHOTO U JIOTUYECKOTO
MBIIIJICHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MPH IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUUYECKOIO
HKCIEPUMEHTA;

BOCIIUTAHUE Yy OOydYaromuxcsi YOEKIEHHOCTH B TI'YMaHUCTHYECKOH
HaNpaBICHHOCTH XUMHH, €€ BaXHOW pOJIM B PEIICHUU TJIOOAIBHBIX MpoOIeM
palMOHAIBHOIO MPUPOIOIOIB30BaHUS, TIOMIOJIHEHUSI YHEPIETUUECKUX PECYPCOB U
COXpaHEHUsl MPUPOIHOIO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTro
OTHOILLIEHUSI K NPUPOJE M CBOEMY 3[0POBBIO, a TaKXe NPUOOPETEHHUS OIbITa
UCMOJIb30BaHUsI TOJYUYEHHBIX 3HAHUW JJISl NPUHATHS TPAMOTHBIX pEIICHUN B
CUTYalUsIX, CBA3AHHBIX C XUMUUYECKUMU SIBJICHUSIMMU.

Koppekunonnslie 3aaun Jyist c1aboBUIAIIMX

. Pa3ButHe 3pUTENBHOrO, 3PUTEIBHO-OCSI3ATENBHOTO U  CIYXOBOTO
BOCTIPHSITHS. 00 yIarOIIHXCS

. PazButre npor3BOIbLHOTO BHUMAHUS.

. PazButne namsru.

. Pa3ButHe u KOppeKIUs MBICIUTENbHBIX OMEPAIUH.

. [Ipeononenue BepOanm3Ma 3HAHHIA.

. Pa3BruTHE MOHOTOTMYECKOW pEYH.

. OOoramenue akTUBHOTO W TACCHUBHOTO CJoOBaps, (GopMuUpoBaHHE
HOBBIX TOHATHH.

. @opMHUPOBAHUE HABBIKOB 3PUTEIBHOT0, 3PUTEIBHO-0CSI3ATENBHOTO U
CIIyXOBOT'O aHaJIn3a.

. OO06yuenue npaBuiIaM 3anucu GopMyI U ceUaIbHbIX 3HAKOB.

. OO6yueHnue TexHUKe npeoopazoBanus (HOPMYJI U BbIPAKECHUM.



. dopMUpOBaHUE HABBIKOB OCS3aTEIbHO-3PUTEILHOTO 00CIEOBaHUS U
BOCHPHATHS ~ LBETHBIX WM  YEpHO-0edbIX  (KOHTPACTHBIX)  pelbePHBIX
n300paxeHud (WUIOCTpaui, TabJUIl, CXeM, MaKETOB, YEPTEKHBIX PUCYHKOB,
rpaduKoB M T.I1.).

. dopMHUpOBaHUE  CHEHUATBHBIX  NPUEMOB  OOCIEIOBaHUA U
M300paKEeHUS U3y4aeMbIX OOBEKTOB.

. DopMUpPOBAHUE, YTOYHEHUE WJIM KOPPEKLUMS TMPEACTABICHUNA O
IIpeIMeTax U IpoLEeCcCax OKPYIKAOIIEH NEHCTBUTEIBHOCTH.

. PazBute u® KOppekuus yMEHHMS yCTaHABIMBATh MNPUUYMHHO-
CJIEJICTBEHHBIE CBSI3H.

. Pa3BuTre Menkoi MOTOPUKHU U 3pUTEIBHO-MOTOPHON KOOPAUHAIIUH.

. dopMHUpOBaHUE YMEHHMM W HaBBIKOB 0O€30MacHOro OOpaleHus C
BEII[ECTBAMU B YCIIOBUAX CITa00BUICHUS.

. CoBeplHICHCTBOBAHUE  yYMEHHS  3pPUTEJIBHOM  OPUEHTUPOBKHM B
MUKPOTIPOCTPAHCTBE.

Koppexkuronnsie 3a1a4u 1J1sl CIETBIX 00yJarouXCs

. Pa3BuTue ocs3aTenbHOrO, 3pUTENBbHO-0CA3aTENBHOr0 (y CIEMbIX C
OCTaTOYHBIM 3PEHHEM) U CITyXOBOTO BOCIIPUSITHSI.

. Pa3BuTre npou3BOJIbHOTO BHUMAHUS.

. Pa3BuTre u KOppeKIUsa NaMsITH.

. Pa3ButHe u KOppeKHs MBICIUTEIbHBIX ONEPALUH.

. [Ipeononenue Bepba3Ma 3HAHUH.

. PazButre MoHOJIOTMYECKON peyH.

. OOoramieHue akTUBHOTO M TMACCHUBHOTO CjoBaps, (QopMuUpoBaHHE
HOBBIX ITOHSTUH.

. @OopMHUPOBAHUE HABBIKOB OCA3aTEIBHOIO, 3PUTEIBHO-0CA3ATEIBHOTO
(Y clIenbIX ¢ OCTaTOYHBIM 3PEHHEM ) U CIIyXOBOI'O aHaJIu3a.

. OOyuenue mnpaBwiaM 3anmucu (HOpPMYJT U CHEHUATBHBIX 3HAKOB TPH
YCIOJIb30BaHUU cuctemsl JI. bpais.

. dopMupoBaHME  HABBIKOB  OCS3aTE€IBHOTO  OOCIEIOBaHUS U

BOCHIPHSATHS  pelbedHBIX HW300paKeHW  (WUIIOCTpaldid, CXeM, MAaKeTOB,
YEPTEIKHBIX PUCYHKOB U T.IL.).

. dopMUpoBaHUE YMEHHSI BBITIOJIHATH MPOCTHIE pelibe(hHbIC PUCYHKHU U
MOCTPOCHUS TIPH TIOMOIIIH CTICIIHABHBIX HHCTPYMEHTOB.

. OOyueHue TexHWKe Mpeodpa3oBanus (HOPMYT U BBIPAKECHHN NpH
WCNOJIb30BaHUU cucTeMsbl JI. bpains.

. dopMupoBaHUE  CHEIUANBHBIX  NPUEMOB  OOCJIENIOBAaHUS |
M300paKEHUS U3y4aeMbIX 00BEKTOB JOCTYITHBIM CTIOCOOOM.

. dopMupoBaHUE, YTOYHCHHE WJIM KOPPEKIMS TPEACTABICHUN O
MpeIMeTax U MPOLECCAX OKPYIKAOIIECH N1EHCTBUTEIBHOCTH.

. PasButne W KOppeKuMs YMEHHS YCTaHABIWBATh MPUYHMHHO-

CJIECTBEHHBIE CBS3H.
. PazButre u Koppekuus MEITKOW MOTOPHUKHU.



. dopMmupoBaHNE YMEHHUH W HAaBBIKOB 0O€30MacHOro oOpamieHus ¢

BeIIeCTBaMU 0€3 BU3YaIbHOTO KOHTPOJIS.

CoBepIiIeHCTBOBAHHE YMEHHUS OPUEHTUPOBATHCS

B yueOHOM mnnaHe cpenHero oOmiero oOpa3oBaHUsA MpeAMET «XHUMUI»
0a30BOT0 YpOBHsI BXOJUT B COCTaB MpeaMeTHOW obmactu «EcTecTBeHHO-HAYYHBIE
PEIMETHI».

OO611ee 4nMcno 4acoB, OTBEAEHHBIX JUIsl M3YUYEHHUS] XMMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopazoBaHusi, cocrapiseT 68 yacos: B 11 kiacce — 34 yaca (1
yac B HeZenro0), B 12 knacce — 34 yaca (1 yac B HeemI0).



COIAEPKXAHUE OBYYEHUA
11 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB M MAaTEepUaNOB. TeopHsi CTPOCHHUS OPraHUYECKHUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o Kiaccu(puUKalMM OpraHUYecKux BemniecTB. HomeHknaTypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C 00pa3laMud OpPraHUYeCKHWX BEIIECTB M MaTepHallaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUH psia. Meran U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
POCTEHIIINE TPEJCTABUTEIN alKEHOB: (PU3MUECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumeneHue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUU, KaTaJuTU4YecKui), mnuponus. I[IpomykTbl
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oO0pa3lamMu IUIacCTMAacC, KayuyyKOB M PE3UHbI, KOJUIEKLUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOWCTBA (peakiuu C aKTHUBHBIMH MeTajllaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHUYECKHME CBOWCTBAa (B3aUMOCHCTBHME CO UICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts enomna. [Ipumenenue denona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCJIOTBI: CTpOCHHE, (PU3MUYECKHE U XMMHUYECKHE CBOWCTBa (CBOWCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT, X MOIOLIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HEe0NI03bl.  Pu3nyeckue W XMMUYECKHE CBOMCTBAa Kpaxmaina (THApOIM3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABbl M3Y4YEHHs] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISIETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccU(UKalusi, NEPUOANYHOCTb, HAOIIOECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKUE MpenapaTbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

12 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIEC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMepUOANYECKOr0 3aKoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB MO TpyNmaM U MepuojaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). Bogopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAILUINYECKON PELIETKHU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pasziuyHbIX (pakTopoB. OOpaTuMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jlelllarense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIasl, HEUTpalibHAs, IEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3oKeHUe MepoKCcuaa
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BnusHue paznuyHbIX (JaKTOPOB Ha CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxenune HemetraiuioB B Ileproamyeckoil  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepoga W KpEeMHHS) W HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUMN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/iad, HAOJIOJEHWE M OIMCaHHE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OIHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MEIULUHBI. [loHSATHE O HAyYHBIX METOAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepHaibl, KpacKd, CTEKJIO, KepaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHWUYECKOM XMMHUHU B 12 Kiacce OCYIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MTPOTOH, HEUTPOH, HOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
POMBIILIEHHOCTh,  (hapMaleBTHUECKass  MPOMBIIUICHHOCTh,  IPOW3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEICHBI CAEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESITENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANMHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMTOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEGHHUS]I K HCTOPUYECKOMY U HAy4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHNUS,

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WLIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHME IIOCIEICTBUH ATHUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoIeHns TpaBmwiI 0E€30MacHOro OOpalleHus C BeHIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMSI TOCTEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYEK (YHIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTHUYECKUX 3a]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOISAM TpyAa U pe3ysibTaTaM TPYJI0BOU JNeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCTIMTAHMS :

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHXKCHUN XUMHUU IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUH U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO TPOTHUBOCTOATH HJEOJOTUHU
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3[IaHUU IIEIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMAaHUCTHYECKON HAMNpPABICHHOCTH W BaXHOM pOJIH B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIMUIIMHBI, OOECICUCHUH YCIOBUM
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJI aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYKAIOIIEr0 MUpA U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peajbHbIX KU3HEHHbBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX chepax npodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, H&y‘lHBIfI q)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIabTaThl OTPAXaroT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKW TMOHSATHHA U YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJECJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOAATh 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM W MPOECKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEpXKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aNpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMmsbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIB30BaTh W MPEeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEJCTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3alui yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSATENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTuBHBIN crmoco0 WX pemeHus ¢ y4ETOM TOJNYYCHHsS HOBBIX 3HAHUW O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKallMe COEIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBIE MPU3HAKUA TOHITHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPUHAJIC)KHOCTh H3YYCHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir HomeHnkiarype (IUPAC), a Taxke TpHUBOIUTH TPUBHAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJIrI03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHsI MacChl BELLIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJICH, NPOIWJIEH, aleTUJIECH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUM C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHMH BIIAJETh CHUCTEMOW 3HAHHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIECTB, JCHATypalusi OCNKOB MPU HArpeBaHWU, I[BETHBIC PEaKIMH OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] M MNPEJOTBPALEHUST HMX BPEAHOIO BO3JCWUCTBHS Ha OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
12 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TIO3HAHUU SIBIICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUNIMUECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pEaKIMy, XMMHUYECKOE paBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE MOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHBIC MPU3HAKU MOHSITHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUHW  XHMHUUYECKUX  PEAKIUH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN ONPENEIATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapakTep Cpe/bl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIMHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE T€HETHMYECKOM CBA3HM MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
a3 deKTy peakiuu, U3MEHEHHUIO CTETEHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOJATBEPIKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHeTo Bo3aelcTus (nmpuHnui Jlelllarense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBWiia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpeabl PAacTBOPOB BEIHIECTB C TIOMOIIBIO  YHUBEPCAIHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTannbsl») B COOTBETCTBUU C MpaBUJIIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEakluii U (POPMYIHpPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUST B OBITY W TPYIOBOM JESATEIBHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U Cla0OBUIALIIMX OOYyYaroUIuXcsi: YMEHUE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
N HanvenoBannepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/m | TeMOpOrpamMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoTh (wipposeIe)
o0pa3oBaTebHbIEPECYPCHI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUYECKUX 3
coenuHenuit A. M. bytieposa
Hroromnopaszneny 3
Paspnen 2.Yriesogopoabt
51 [IpenenbHBICYTIEBOIOPOIABI — 5
aJIKaHbI
59 HenpenenbHble yrieBo10poabl: 6 1
QJIKeHbI, AJIKa/IMEHBI, AITKIHBI
2.3 ApoMaTHYECKUEYTIECBOI0POIbI 2
54 [IpupoaHble HCTOYHUKU 3 1
yIJIeBOJIOPOIOB U UX IepepaboTka
Uroronopazneny 13
Paznean 3.Kuciaopoacoaep:kanueoprannieckmecoeIunHeHu st
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHoBbie 7 1
KucnoThl. CloKHBIE YPUPHI
3.3 VraeBoanl 3 1




Hroronopazneny 13

Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

4.1 AMuHBl. AMUHOKACIIOTHEL. benku 3

Hroromnopaznemy 3

Paspnen S5.BbicokoMoJIeKy IsIpHbIECOEIMHEHUS

5.1 [Tmactmaccrl. Kayaykn. Bonmokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34




12 KJIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Tepronnueckuii 3aKOH U
1.1 [epuoanyeckas cucrema 3
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHueseniecTna. 4
' MHOrooGpa31eBenecTs
1.3 XHUMHUYECKUEPECAKITUN 6 1 1
Hroronopazneny 13
Pa3znen 2.Heoprannueckasixumust
2.1 Mertamib 6
2.2 Hemerans 9 1
53 CBs13b HEOPraHUYECKUX U 5
' OpPraHMYECKUX BEILEeCTB
Uroronopazneny 17
Pa3zpen 3.XuMus 1 ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

11 KJIIACC
Ne KosmmuyecTBo4acos [ara
DJleKTPOHHBbIE HU(PPOBBIE
n/ Temaypoxa Bcer | KoHTpoJuabH IIpakTHyeck | H3Yy4eH
o0pa3oBaTe/ibHbIE pecypchl
n 0 ble padoThI ue padboTsbl ust
[Ipenmer oprannueckon
XUMUH, €€ BOZHUKHOBEHUE,
pa3BuTHE U 3HaUYeHHE. Teopus https://resh.edu.ru/subject/lesson/6149/start/
CTPOEHUS OPTaHUYECKUX 1 170388/
coenquHeHnil A. bytiepoBa, ee
OCHOBHBIE MTOJIOKEHHUS.
BBoansiii nHCTpYyKTaXX o Th.
JlmarHoctuueckas padoTa. 1
[IpencraBnenue o
KJIaCCU(UKAIIUU OPTraHUYECKUX
BemiecTB. Homenkiarypa 1
(cucremaTuyeckas) u
TPUBHAJIbHBIC HA3BaHUS
OpPraHUYECKUX BELIECTB
https://resh.edu.ru/subject/lesson/6151/start/
AJKaHBI: COCTaB U CTPOCHHUE,
. 1 149993/
TOMOJIOTUYECKHUM Pl
MertaH u 3TaH — npocTenime 1
MPEACTABUTENM AJIKAHOB
https://resh.edu.ru/subject/lesson/5412/start/
AJIKEHBI: COCTaB U CTPOCHHUE,
. 1 212563/
CBOMCTBA



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/

OTUJEH U IPOIUIEH —
IIPOCTEHINE NTPEACTABUTEIN
QJIKCHOB

[Tpaktuyeckas padora Ne 1.
«IlomyueHnune sTuneHa u
M3y4YEHUE €ro CBOUCTB)

Anxanuensl. byraguen-1,3 u
MetuinoOyraauen-1,3.
[Tony4yeHne CHHTETUYECKOTO
KaydyKa U pe3UHbI

10

AIIKMHEBI: COCTaB U
O0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PS/I.
Aneruies —
MPOCTEUIINIUTIPEICTABUTEIIHAIIK
HWHOB

11

Brruncnenus no ypaBHEHUIO
XUMHYECKON peaKinu

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
Tokcu4HOCTH apeHoOB

13

I'eneTuueckas cBSI3b
yIJIEBOIOPOIOB,
MPUHAUICKAINTUX K PA3TMIHBIM
Kjaccam

14

IIpupoaHbIle UCTOYHUKHU
YIII€BOOPOJOB: IIPUPOAHBIN
ra3 v MoIyTHbIe HEPTSIHbIE
rassl, HepTh ¥ MPOTYKTHI €€
nepepadoTKu




15

KonTtponsHas pabora o
pazneny "VYrieBoaopoasr"

16

O06o0marmuii ypok:
[IpupoHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: PUPOIHBIN
ra3 ¥ MoImyTHbICHEe()TIHBIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepaboTKH.

17

[IpenenvHbIE OTHOATOMHBIE
CHUPTBI: METAHOJ U 3TAHOJ.
Boaopoanas cBsi3b.
[ToBTOPHBIN HHCTPYKTAXK 11O
Tb.

18

MHOroaTtoMHbI€ CIIUPTHI:
STUJICHTJIUKOJIb U TIULEPUH

https://resh.edu.ru/subject/lesson/4769/start/
150550/

19

DEHOJ: CTPOEHUE MOJIEKYJIbI,
¢buznyeckue 1 XuMu4ecKue
CBOICTBa, MPUMEHEHUE

20

Anpaerunpl: GopManbaeTuI U
areTanpaerun. AneTod

https://resh.edu.ru/subject/lesson/4776/start/
150604/

21

O,Z[HOOCHOBHBIC npcaACIbHBIC
Kap6OHOBI>IC KHCJIOTBI:
MYypaBbHHAA U YKCYCHas

22

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa yKCYCHOM
KHCIIOTBI»

23

CTCapI/IHOBaH " OJICMHOBasdA



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/

KHCJIOTBI, KaK IpCACTaBUTCIIN
BBICIITHUX Kap60HOBBIX KHUCJIOT

24

Mbl1a Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, HX
MOIOIIEE AEHCTBUE

https://resh.edu.ru/subject/lesson/5952/start/
150631/

25

Cnoxwnble 3(upbI Kak
IIPOU3BO/IHbIE KAPOOHOBBIX
KHCIIOT.
IM'uponu3cnoxHBIX3QUPOB

26

Kupsr: runponns,
MpUMEHEeHHe, OHoIornuecKas
POJIb KUPOB

27

VYTraeBodsl: cOCTaB,
knaccudukanus. Baxueimme
MIPEACTaBUTENH: TIIIOK03a,
dbpykTO3a, caxapo3a

28

Kpaxman u nemironosa kak
MPUPOIHBIE TTOJIUMEPHI

https://resh.edu.ru/subject/lesson/5413/start/
150714/

29

KounTponsnas pabora no
pasneny
«Kucnopoaconepxkariue
OpraHUYECKUE COCTUHEHHS

30

AHaIu3 KOHTPOJIBHOUN paboOTHI.
AMUHBI: METHJIAaMUH U aHUJIUH

31

AMUHOKHCIOTHI KaK
am(pOoTepHbIe OpraHNYECKHe
COEIMHEHMS, X
OMOJIOTHYECKOE 3HAUCHHE.



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/

IlerrTn bl

benku xak npupoaHsie

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

32 BBICOKOMOJICKYJISIPHBIE 1 150742/
COCITMHEHUS
OcHOBHBIC TIOHATHS XUMHH
33 BBICOKOMOJICKYIISIPHBIX 1
COEIMHEHUI
()CHOBHEIC MCTOJEI CHETC3 https://resh.edu.ru/subject/lesson/6095/start/
34 BI:ICOKOMOJInyanpHBIX 1 150823
coenuHenui. [lmacTmacchl, 150823/
Kay4IyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34

10 ITTPOI'PAMME



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

12 KJIACC

Ne

n/
n

Temaypoka

KoaudecTrBo4acon

Bce
ro

KoHTpoJbHbIED
a0doThbI

IIpakTHYyeckue
padoTsI

Jarauzyyq
eHMs

JyleKTpOHHBbIeM(PPOBBICOOPA30OBATE
JIbHbIEPECYPChI

XHWMHUYECKUH DJIEMEHT.
AToM. DiieKTpoHHAas
KOH(UTrypauus aToMoB.
BBOAHBINMHCTPYKTAXKIIO
Thb.

https://www.yaklass.ru/p/himija/11-

klass/osnovnye-poniatiia-i-zakony-khimi

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKUX 3JIEMEHTOB /.
W. MenneneeBa, uX CBsI3b C
COBPEMEHHOU TeopHeit
CTPOEHHMS ATOMOB

https://www.yaklass.ru/p/himija/11-

klass/osnovnye-poniatiia-i-zakony-khimii

3aKOHOMEPHOCTH
W3MCHCHUS CBOMCTB
XUMHYECKUX AJIICMEHTOB U
HUX COeIUHEHUN IO
TpYIaM U eproIam.
3HayeHHue NePUOANIECKOTO
3aKOHA M CUCTEMBI
XUMHYECKUX AJIIEMEHTOB
J.1. MeHpeneeBa B
Pa3BUTUHU HAYKU

https://www.yaklass.ru/p/himija/11-

klass/osnovnye-poniatiia-i-zakony-khimi

Crpoenue BemiecTna.
XuMuueckas CBSI3b, €€

https://www.yaklass.ru/p/himija/11-

klass/khimicheskaia-sviaz-i-stroenie-



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimi
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimi
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimi
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimi
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6

BHUABI, MCXaHU3MBbI
00pa3oBaHUs KOBAJIEHTHOU
cBsi3u. BonopoaHasicsssp

veshchestva-6

BanenTtHoCTb.
DNEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemectBa MosieKynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

https://www.yaklass.ru/p/himija/11-

klass/osnovnye-poniatiia-i-zakony-khimi

[Tonatne o aucnepcHBIX
cucteMmax. MIcTnHHEBIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 10J1s BEnlecTsa B
pacTtBope

https://www.yaklass.ru/p/himija/11-

klass/khimiia-rastvorov-
7109506/dispersnye

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYeCKHUX
coequHeHui. [ eneTnueckas
CBSI3b HEOPraHUYECKUX
BEILIECTB, PA3INYHBIX
KJIaCCOB

Knaccuduxkanus
XHUMHYCCKUX PEaKIIUi B
HEOPraHUYECKOM U
OpPraHMYECKON XUMUHU.
3aK0H COXpaHEHHs MacChl
BEIIECTB; 3aKOH
COXpaHEHUSA U
MIpEeBpPAIEHUS DHEPTUH TIPU

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-699574



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimi
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimi
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-699574
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-699574

XUMHUYCCKHUX PCAKIUAX

CKoOpoCTb peaxIu.
OOpatuMble peakuy.
XHUMHYECKOE PAaBHOBECUE

https://www.yaklass.ru/p/himija/11-

klass/khimicheskaia-kinetika-

6995740/skorost

10

[IpakTnueckas padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIIEKTPOJIUTHYECKAS
nuccormanus. Ilorsrue o
BOJIOPOJHOM TTOKa3aTee
(pH) pactBopa.
PeaximumnorHorooomMeHa.
I'maponnzoprannvyeckux u
HEOPraHNMYECKHUXBEIIECTB

12

OKHCIIUTEIIBHO-
BOCCTaHOBUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACILIABOB U
pacTBOPOB coJjieit

13

KounTpossnas pabora o
pazneny «TeopeTudeckue
OCHOBBI XUMUI

14

Mertabl, UX MOJIO)KEHHUE B
IIepuoanueckoii cucreme
XUMHUYECKUX AJIEMEHTOB /.
N. MenpeneeBa u

https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-metallov-

7200709/ metally



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally

0COOEHHOCTH CTPOCHUS
aTOMOB.
Oo6muehu3nIecKnecBONCTB
aMeTaJIoB

15

CruiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECCKUHN P
HaIpsHKEHUH METaJUIOB

16

XuMHUYEeCKHe CBOMCTBA
BaKHEHIITNX METAJJIOB
(HaTpWiA, KM, KAJIBITHA,
MarHuii, aJroMUHUI) U UX
COCIUHCHHI

17

XuMHJecKrue CBOHCTBA
XpoMa, MeJTH ¥ UX
COECIUHEHU.
[TOBTOPHBIMMHCTPYKTAKIIO
Th.

18

XUMHUYECKHE CBOMCTBA
LIMHKA, JKeJie3a U UX
COECOUHEHUN

19

[TpakTrueckas padota Ne 2.
"Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
1o Teme «MeTaiute»"

20

Hemeranbl, uX noja0xXeHne
B [Iepuoanueckont cucreme
XUMUYECKUX 37eMeHTOB /1.
N. Menneneesa u
0COOEHHOCTH CTPOEHHUS

https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-nemetallov-

7269055/khimi



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimi
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimi
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimi

aTOMOB

21

du3nyeCcKUe CBOKCTBA
HEMETAJJIOB. AJNIOTPONUS
HEMETAJUJIOB (Ha MpuMepe
KHCIIOpoJia, cepbl, hocdhopa
U yTriepoja)

22

XUMHYECKHE CBOUCTBA
raJIOr€HOB, CEPHI U UX
COeqUHEHUN

23

XUMHYECKHE CBOUCTBA
a3zoTta, (pocodpa u ux
COeIUHEHUN

24

XUMHYECKHE CBOUCTBA
yriiepoia, KpeMHHS U X
COEOUHEHUN

25

[IpumeHeHne BaxHEUIINX
HEMETAJIJIOB U UX
COECOUHEHUN

26

O06o01enue u
cHCTeMaTH3amys 3HaHu| 110
TeMme «HemeTamisy.
Brraucnenus mno
YPaBHEHUSIM XUMUYECKUX
peakuui u
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTtuyeckas padora Ne 3.
«Pemnienue
AKCMEPUMEHTATBHBIX 3a1a4
mo TeMe "Hemeramn"»




28

KonTtponsnas padora o
TeMaM «MeTaJuibl) U
«HemeTamuis»

29

Heoprannueckue u
OpraHUYECKHEe KUCIIOTHI.
Heoprannueckue u
OpraHMYeCcKUe OCHOBaHUS

30

AmpoTepHbie
HEOpPraHW4YeCKUe u
OPraHN4YeCKUe COCTUHEHUS.
I'enermueckas CBA3b
HEOPraHUYECKUX 1
OPraHMYeCKHUX BEIIECTB

31

Ponp xumuu B
obecrnieyeHN
9KOJIOTHYECKOH,
SHEPreTUYECKON 1
MUIEBOI O€30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

32

[Ipeacranenus 06 oOmUX
HAYYHBIX TPUHINATIAX
IIPOMBIIILJICHHOTO
MOJTyYCHUST BKHEUTIINX
BEIIECTB

33

YenoBek B MUPEC BCIICCTB U
MaTepruajioB

34

XUMHS U
3710pOBBEYEIIOBEKA




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

O. C. T'abpuensn, U. I'. Octpoymos, C. A. Cnanko, Xumus 10 kinacc, Mockpa
«IIpocBemenuey, 2022
O. C. T'abpuemnsn, U. I'. Octpoymos, C. A. CnankoB, Xumus 11 kinacc, Mocksa

«IIpocsemenue», 2022

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

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

https://www.yaklass.ru/?%BE%D0%BC



https://resh.edu.ru/subject/
https://www.yaklass.ru/?%BE%D0%BC
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