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IHHOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE CpEAHEro o0O0IIero ooOpa3zoBaHUs
pazpabotrana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOll 00pa3oBaTENbHON MPOrpaMMbl  CpeHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarenbHoM cTanHgapre COO, ¢ yuérom KoHuenmuu mnpenojaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTeNbHBIX oOpraHusanusx Poccuiickoi
denepaiuy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTebHbIE MPOrPaMMbI, U
OCHOBHBIX ToONOXKeHuil «Crtparerun pa3BuTusi BocnuTanuss B Poccuiickoit
Oepneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot

29.05.2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUIuXcsl CpeAcTBaMuU
yaeOHoro npeamera « Xumus» g 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyanbHbie TosioxkeHuss ®I'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
colepKaHusi, Pe3yJIbTaTOB OO0y4YeHUs U TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON  OpraHU3aIliy, SBISETCA HEOTHhEMJIEMON dYacThl0 WX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM JTAallOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPhI
YeJIOBEeKa, a TakKe OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0pOBBI0 M TPUPOJHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHue
00yJaroIMXcsi Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHUs CpeICTBaMU Y4eOHOIO
npeamMera «XHUMHS», COJEpKAHME UM TIOCTPOCHHE KOTOPOrO OIpEeENeHbl B
nporpaMme 1O XHMHUHU C YYETOM CHEeNU(PUKA HAYKH XUMHH, €€ 3HAYCHHS B
MO3HAHWU TPUPOJBI M B MaTEpPUAIBHOU >KM3HHU OOIIECTBA, a TakXkKe C y4ETOM
o0mux 1eJed W TPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero oduiero oopazosanust B Poccuiickoii denepanuu.

XuMUsl KaK 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coO0yI0 poJib B
COBPEMEHHOW IMBHWIM3AIMHN, B CO3/IAaHUMA HOBOW 0a3bl MaTEpUATbHON KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJICTABIECHUS 00 OKpYKalolleM MHpPE KaK O €IUHCTBE
NPUPOJIBI U YEJIOBEKa, KOTOpoe (hopMUpyeTcs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPAa, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIaCTsIMU TPUMEHEHUSI.



TecHO B3aMMOJENUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUs CTajna
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W >KM3HU KaXI0ro uwieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
co3ujiaTesibHas, KaK HayKa BBICOKMX TEXHOJOTWI HalpaBlieHA HAa pElICHUe
IJI00ANBHBIX TPOOJIEM YCTOMYHMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLUUIAMH CPEIHEro OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIM ypOBEHb
U3Y4YCHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0 HM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHX
OPUEHTUPOB, YCIEIIHOTO BKIKOYEHUA B JKU3Hb COLMYMa, MPOJOJHKCHUS
00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsiomuMu  mipeaMera  «XHUMHUS»  SBISIIOTCS  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOIIass ¥ HEOpraHWYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUU 10 HEOPraHWYECKOW XUMHH (C BKJIFOYEHUEM 3HAHHUU U3 OOIIeH XUMUM) U
OpraHndeckon xumuu. PopMUPOBaHME NAHHOW CHCTEMBI 3HAHWW NPHU U3YYECHUU
npeaMeTa 00ecrnedYMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa comepxkanus KypcoB — «Opranuyeckas xumusi» u «OOmias u
HEOopraHuyeckas XUMus» cQopMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI0 TOJAXOJAa K U3Y4YeHUI0 y4eOHOro wmarepuaia M OOyCIIOBJI€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKNX YpPOBHSX. Tak, B Kypce OpPraHMYEeCKOM XHWMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KIACCUYECKOM TEOpUU CTPOCHMSI OPraHUYECKUX
COCIMHEHMI, a TaKkKe Ha YpPOBHE CTEPEOXMMHUYECKHX U DJIEKTPOHHBIX
IpPEACTaBICHU O CTpoeHHH BemecTB. CBeneHHs 00 uU3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIIEBOJOPOJIOB JO CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEQUHEHMI. B Kypce OpraHMyeckoll XUMHH TNOJIYYarT pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIILHbBIC
NPEICTABICHUS O XUMUYECKOM CBS3M, KIACCU(PUKALMOHHBIX NMpPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Tonq HOBBIM yrioM 3peHuss B mpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan | (PaKTOJOrMYECKUME CBEIEHUS O BeEllecTBaX U
xuMuueckoil peakinuu. Tak, B yacTHocTH, B Kypce «OOIasi U HeOpraHudeckas
XUMUSD» O00yYaronuMcsl TMPEJOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,



rIIy0)Ke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ao1Iei 10 00BSACHAIONIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHMM O BAXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAax W MPUMEHCHHH, a TAKKE€ O XMMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX MpOTEeKaHus JomnosHserca B Kypcax 10 um 11 xknaccos
AJIEeMEHTaMHU COJEP>KaHMsI, HUMEIOIMIMMHU KYJIbTYPOJOTUYECKUM W TPUKIATHOU
XapakTep. OTH 3HaHHUS CIHOCOOCTBYIOT TOHHUMAHUIO B3aMMOCBS3UM XUMHUU C
JPYTUMHU HayKaMH, PacKphIBAIOT €€ pojib B TO3HABATEIHHON W MPAKTHYECKOU
NEATEeNIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTUPOBAThCA B OOIIECTBEHHO © JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTUYECKH OCMBICIHBAThL WHGOPMAIUIO U
OpUMEHSITh €€ IS TIOTIOJIHEHUS 3HAHWM, peIICHUS WHTEUICKTYalbHBIX U
IKCIIEPUMEHTAILHBIX MCCIIEIOBATENHCKUX 3a/1a4u. B 11e10M cojepkanrue yaeOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YyYEHHs OPUEHTHUPOBAHO  Ha
dbopMupoBaHUe y 0OOYUYaIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI [IJIsi TOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuagbHOE €IMHCTBO HEOPraHWYECKOro U
OPTraHUYECKOTO MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTAa U
pelIeHus] MPOTHBOPEYUN MEXKIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
NpEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU DKOJIOTUUYECKUX MPoOIieM, a
TaKXe Npo0aeM cOEpeKeHUs: IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHMSI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmmaHe pemenus 3amad  BOCHHUTAHHS, pPa3BUTUS W COIMAIM3ALUU
0o0ydJaronuxcsi MPUHATBIC TPOrPaMMON MO XHMHH TIOJIXOJBI K OIPEICICHHUIO
COJICp)KaHUSI M TIOCTPOCHMSI TpeaAMeTa NpeaycMaTpuBalOT (GOpMUPOBaHUE
YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAYCHUE IS
Pa3IUYHBIX BHJIOB JICSITEIIBHOCTU: pEUIEHUS TMpoOJieM, TOUCKa, aHalu3a W
00paboTku uHOpMaIK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUICCKON
U HCCIIEIOBATEbCKONU JCATEILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemonaBaHuWs XMMUM KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIero oOpa3oBaHUs, IIPH ONPEACICHUN
coJiepKaTeIbHOM XapaKTEepPUCTUKHU IIeJIed H3Y4YeHHUs MpeJMeTa HalpaBlIeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIIMOHHO MPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUYECKOU
JESITETHHOCTH YEeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KyIbTyphl. C
METOIMYECKOW TOYKHU 3PEHUS TAaKOW MOAXOJ K OINpPEACNICHUIO IeNield H3ydeHUs
npeaMeTa SBJISIETCS BIOJIHE ONPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMHU LEISIMU H3Y4YEHHUs IMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 -11 kJ1.) ssBIIsAIOTCSA:

e (opMHUpOBaHHE CHCTEMbl XHMHYECKUX 3HAHMH KakK BakHeHIen
COCTAaBJISIIONIECH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE W TMOHWMAHHUE CYIIHOCTH JOCTYITHBIX
000011IeHnT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
UX Pa3BUTHS U CTAHOBIICHUS,

e (GOpMHPOBAHUEC M PA3BUTHE MPEACTABICHUA O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYCCKUX pEaKIHui, HEOOXOMMMBIX ISl MPUOOpETEHUS
YMEHUW OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKUX SIBICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCETHEBHOM KU3HMU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JIEATEILHOCTH, CB3AHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM  IPaBHII
0e301acHOro oOpamieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuMm, comepxaTenpHas XapaKTepUCTHKA TIEJIeH U 3a/1a4 U3YUYeHUS
peaMeTa B IPOrpaMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpelHero oduiero oopasoanus. Ceroans B
NPETNoJlaBaHN XUMHH B OOJIBIICH CTETEHW OTHAETCA  MPEANOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJACpKaHWUS OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpPTraHMU3aIluy, BIAACIOIIETO HE
HAO0OpOM 3HAHUN, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOTO TOJIYYCHHS 3HAHUN M NPUMCHCHHUS MX B PEAbHOM >KU3HU
JUTSI pEIICHUS IPAKTUISCKUX 3a71ad.

B cB3m ¢ 3TMM mpu M3ydeHWH TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaUYCHUE MPUOOPETAIOT TAKKE 1IN U 3a]]a4H, KaK:

aganTaius o0y4aroluxcsl K YCJIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPaMOTHBIX
peIIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYaIlUSX, CBSI3aHHBIX C BEIICCTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHUe y O0OydYarolmUMXCsl  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEpPCAIbHOEC 3HAYCHWE IS Pa3IUYHBIX BHJIOB
NESTENHPHOCTH: PElIeHHs MpoOJeM, MOnCcKa, aHaIu3a U 00pabOTKK WH(POPMAIIHH,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUSI OMbITa JACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TMIO3HAHUM XHWMHUHM, a TaKXkKe i1 OLUEHKHM C TO3UIUN
AKOJIOTHYCCKON O€30MMacHOCTH XapaKTepa BIIUSHUS BEHISCTB M XHMHYECKHX
MPOIIECCOB HA OPTraHU3M YeJI0BEKa U MPUPOIHYIO CPEY;



pa3BUTHE IO3HABATENBHBIX HHTEPECOB, MHTEIEKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00yYarOIINXCS: CHOCOOHOCTH CaMOCTOSATEIBLHO IPUOOPETATH HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSAMU, UCTIOIB30BATh
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA M aHanu3a y4yeOHOU U
HAYYHO-MIOMYJISIPHON MHPOpMAIMK XUMHUYECKOTO COJIEPIKaHNUS;

(dopmupoBaHUe U pa3BUTHE Y O0YYAIOIINUXCS aCCOLMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTEIbHOCTH, COOPaAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IJIAHUPOBAHUM U TPOBEIACHHUH XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCcIIUTaHWe y oOydaronmmxcsi yOeXIEHHOCTH B T'yMaHHCTUYECKON
HAMpaBICHHOCTH XHMHHU, €€ BaXXHOH POJM B PELICHUH TJI0OAJIBHBIX MpoOIeM
paIoHaIBHOTO MPUPOAOIOIB30BaHNUSA, TTOTIOTHEHHUS SHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOJUMOCTH OEpeKHOTO
OTHOIIEHHS K NIPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MNPUOOpPETeHHs OIbITa
UCIIONIb30BaHUSl TOJMYYCHHBIX 3HAHUW Ui TMPHHATUS TPAMOTHBIX DEUICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUUECKUMH SIBIICHUSMHU.

B yueOHOM miaHe cpeaHero oOwiero oOpa3OBaHMsS NPEIMET «XUMUD)
0a30BOro ypoBHs BXOAMT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAay4YHbIE
IPEeIMETHD».

OO11ee yuCiio 4acoB, OTBEIEHHBIX TSI H3YUCHHUS XUMHHU, HAa 6a30BOM YpOBHE
cpeaHero oOuiero odpazoBaHus, cocrapisieT 68 vacoB: B 10 kiacce — 34 yaca (1
yac B Heenro), B 11 kimacce — 34 gaca (1 gac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM

[Ipenmer opranM4ecKkor XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUANIOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennit A. M. bytnepoBa, e€ ocHOBHBIE NoJI0KeHUS. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYeCKUX BemecTB. [omonorus, wu3zoMepus. XuMHYECKas CBS3b B
OPTraHUYECKUX COCNUHEHUAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kiaccupukaluyd OpraHuyeckux BemiecTB. Homenkmarypa
OpraHMYECKHUX COEAMHEHMH (CHUCTeMaThyeckas) M TpUBUAIbHbIE Ha3BaHUs
BAKHEMIIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BEHIECTB M HMX IPEBPALICHUN:
O3HaKoOMJIeHHE ¢ oOpasllaMu OpraHMYeCKHX BEUIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJl OpraHMYeCKHX BEUIECTB, HAOMIOJACHHUE U
ONMUCAaHHUE JEMOHCTPALMOHHBIX OMBITOB [0 MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psax. MeraH u 3TaH —
OpocTeiiline NpeACTaBUTENN aJKaHOB: (PU3NYECKHE U XHMHUYECKHE CBONCTBA
(peakiuu 3aMelleHus] U TOpPEHUs), HaxXOXJEHUWE B TMPUPOJE, MOJyuYeHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN pAX. DTUJIEH U IMPONWIEH —
OpocTeiline NpeACTaBUTEIN aJKEHOB: (PU3NYECKHE W XHMUYECKHE CBONCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpaTallUd, OKHUCIEHUS U
MOJINMEPHU3ALINH ), TOTyYEHUE U PUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BaKkHeEWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lonyyeHue CHHTETHYECKOIO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifi. ALIETUIICH
— MPOCTEUIINIA TpPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUE W
XUMUYECKUE CBOMCTBA (pEaKkLUMH TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINH,
TOpEHUs), OJYyYEHUE U IPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3NYECKUE U XMMHUYECKHUE CBOMCTBA
(peakiuy raJIoreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHUE U MpUMEHeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBanUsl U HUMPOBAHUS), NoAydeHue u npumenerue. TOKCUYHOCTD



apeHoB. ['eHeTMueckas CBs3b MEXAY YIJIEBOAOPOJAMH, IMPUHAMICKAIIUMHU K
Pa3JIMYHBIM KJIaCCaM.

[IprponHble MCTOYHUKH YTIE€BOAOPOAOB. I[IpuponHbIl ra3 W MOIyTHBIE
HedTaapie Ta3pl. Hedth u e€ mpomcxoxkaenne. CrocoObl mepepaboTku HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaIUTUYECKuil), muponu3. I[IpomayKTs
nepepaboTKu HepTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITy. KamMeHHbBIN
yTOJb U MPOAYKTHI €ro NepepadoTKU.

OKCIIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKoOMJIeHHE ¢ oOpa3lamMu IUIACTMAcC, KaydyKOB U PE3UHBI, KOJUICKLIHUU
«Hedbts» u  «Yromp», MOJENMPOBAHUE  MOJIEKYJ  yTJIEBOJAOPOJOB U
raJIoreHONPOU3BOIHBIX, MMPOBEACHUE OPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bolunicnenuss 1o ypaBHEHMIO XUMHUYECKOW peakuuud (maccbl, 00BbEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa pPEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKLUH).

Kuciiopoacoaepskamue opraHu4ecKue coeJMHeHus

[IpenenpHble OOHOATOMHBIE CHUPTBL. MeETaHON W 3TaHON: CTPOCHHME,

dbusznueckue U XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMH MeETallJIaMH,
raJIoreHOBOJIOPOJaMH, TOpEeHHue), mnpuMeHeHue. BoaopoaHbie CBS3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHple€  CHUPTBL. OJTWIECHIJIMKOJIb W  IJIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJIEHCTBUE CO  IIEIOYHBIMU
MeTajlllaMH, KaueCTBEHHas peakius Ha MHOTOATOMHBIE crUpTHI). JleiicTBuE Ha
opranusM yenoBeka. [[pumMeHneHne rmmuepuHa U STUIIEHTJIMKOIS.

@deHosl: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penomna.

Anpperusel U kemownwvl. DPOpManplErHl, ALETAIBIAETHI:  CTPOEHUE,
bu3nueckne U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), OJyUYEeHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHast U
YKCYCHasi KHCJIOTBI: CTpOCHHE, (PU3MUECKHe U XHMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), moiIydyeHue U NpuMeHEeHHE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIOT. MbUTa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCHOT. ['maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonornueckas
POJIb )KUPOB.



VYrneBonpl: cocTtaB, KiaccU(UKaIMs  yriaeBoAoB  (MOHO-, JHU- U
noyiicaxapubl). ['Ioko3a — npocTeiuii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJEHUCTBUE C
ruapokcugom meau(ll), okucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HAXOXJECHUE B MPHUPOJE, NMPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u memnono3a Kak nNpupojHbie nonumepbl. CTpoeHue Kpaxmaia u
HEeJUTI0NI03bl.  DU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmaia (THApPOIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W UX MpEeBpaIlCHUM:
poBe/ieHHEe, HAOJIIOJICHHE W ONHMCAHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAaY€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHUE ATaHOJa
okcunoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TIIMIIEPUHA C
rugpokcugom meau(1l)), anpaeru1oB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wMenu(Il), BzammomecTBHE Kpaxmana C HOJOM),
IPOBEICHNE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Beluucnennss mo ypaBHEHHMIO XHWMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIU MPOYKTOB PEAKIIUH).

A3oTcoeprkane opraHM4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI KaK amM(pOTEpHbIE OpraHudeckue coeauHeHus. Ousnyeckue
U XMMHUYECKHME CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TimiuHa). buomornueckoe
3HaUYE€HHE aMUHOKHCIIOT. [lenTuap.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpMYHAsA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, ICHATYpALMsl, KAYECTBEHHBIE PEAKIIMU Ha OEIIKH.

OKCHEpPUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W WX MpEeBpaIlcHUi:
HAOJIIOICHUE U ONMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OCIKOB MpU
HarpeBaHUM, LIBETHbIE PEaKUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHHU S

OcCHOBHbBIE TOHSATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
NOJIMMEPHU3ALIMS U MOJTUKOHAEHC AL

OKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M HX IpPEBpalICHUI:
O3HaKOMJIEHHE C 00pa3laMy NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanu3anus MeXIpeIMETHBIX CBSI3CH MPH M3YYCHUU OPraHMYECKON XUMUH B
10 xmacce OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHHE KaK OOLIMX €eCTECTBEHHO-
HAYYHBIX MOHATUH, TaK W TOHSATHUH, SBISIONIMXCS CHCTEMHBIMH JUISI OTACIBHBIX
NPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOme ecTrecTBEHHO-HAYYHbIE TIOHSATHS: SIBJICHHE, HAYYHBIA (aKT, TUIIOTE3A,
3aKOH, TEOpUs, aHAIIU3, CUHTE3, KIacCU(pHKANUs, MEPUOTUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIICPUMEHT, MOJICIIUPOBAHUE.

dusnka: wmarepus, DHEprus, Macca, aToM, OJEKTPOH, MOJIEKyJa,
DHEPTeTUYECKUH ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEILECTBA, PU3MYCCKHUE BEITUUMHBI M €JAMHUIIBI UX U3MEPCHHSI.

buonorus: kierka, opraHm3m, Ouocdepa, oOMEH BEIIECTB B OpraHu3MeE,
doTocuHTE3, OHMOJIOTMYECKH AaKTHBHBIC BelecTBa (OCJKH, YIICBOIBI, IKHPHI,
(bepMeHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOBI, TOJE3HBIE MCKOIAEMBbIe, TOILIHBO,
pecypchl.

TexHoJOrHsI: TMHUIIEBBIE MPOIYKTHI, OCHOBBI PAaIlMOHAILHOTO MUTAHUSA,
MOIOIIIUE CPEICTBA, JICKAPCTBCHHBIC U KOCMETHYECKUE MperapaThl, MaTepUaIbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XuMu4eckuii 3iaeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000s10yKka. DHEepreTUuecKue ypoBHH, MOAYPOBHU. ATOMHBbIE opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeesieHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIECKTPOHHASI KOH(DUTYypaIUs AaTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOAUYECKOTO 3akOoHA M [lepuoguyueckoil cCuCTEMBbI
xuMudeckux aneMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUA CBOWCTB XUMHUUYECKHX 3JJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPYyIIaM U MEPUOJAM.
3HayeHue NepUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnue BemecTBa. XUMHYECKas CBSI3b. BHAbl XUMHUYECKOW CBSI3H
(KoBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XUMHUYECKON CBsA3M (OOMEHHBII U  JIOHOPHO-
aKkienTopHsiii). BogopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIDPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTALTUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonsTne o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
Maccosas 1011 BelecTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BeleCcTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BENIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumudeckas  peaknusa.  Knaccudukammss  XMMHYECKHX — peakIuid B
HEOPraHUYECKOM M OpPraHWYeCKON XHWMHHU. 3aKOH COXPAHEHHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT pa3ilnyHbIX pakrtopoB. OOpaTuMble
peakunu. Xumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnekrponutuyeckas auccounanus. CuiabHbie U ciialdble 35eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINY.

DKCIEpUMEHTANIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M HMX MPEBPALICHUNA:
neMoHcTpanus tabnun «Ilepuoauyeckas cucrema XuMudeckux simemeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOJII0JEeHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOPOJia B MPUCYTCTBUMU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI0O YHUBEPCAIBHOTO WHIWKATOpPA, pEaKIHH HMOHHOTO OOMEHA),
IPOBEICHUE TIPAKTUYECKON paboThl «BiusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKOU PEAKLIUI.

Pacuétnrble 3amaumn.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXUMHUYECKHUE PACUETBI, PAaCU€Thl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BELIECTBAY.

Heopranuuyeckast xumust

Hemeramnmel.  Ilonoxenne HemerauioB B Ilepuoandeckoir  cucreme
xuMudeckux siaeMeHToB J[. M. MenpgeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nyecKkre CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAJIOB (HA IpuMepe
KHCJIOpOJIa, cephbl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIUX HEMETAUIOB (rajJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpEeMHHs)) U HMX  COCAUHEHUU  (OKCHIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIIIMX HEMETAJUIOB U UX COECIMHEHUM.



Merannel. Ilonoxenne meramioB B llepuoanueckoil cucTeMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajioB. O0mume ¢uzndeckue cBoiicTBa MeTayioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PsAJT HAPSXKEHUI METaJIOB.

XHWMHUYECKHE CBOMCTBA BaKHEHINMX METAJUIOB (HATPHWH, KaJHi, KaJbIUH,
MarHui, amoMUHUH, [IMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl MoiayyeHus MetayioB. [IpuMeHeHue MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHUS BEUIECTB W HMX MPEBPALICHUNA:
U3y4YeHUE KOJUIEKINH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIOB, pPEIICHUE
AKCIIEPUMEHTAJILHBIX 3aj]a4, HAOJI0JICHHEe M ONHCAHHME JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUA AITIOMUHHUSA C pacTBOpaMU
KHCJIOT U LIEJI04YeH, KAYECTBEHHBIE PEaKMU Ha KATUOHBI METAJJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemiecTBa M 00ObEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO W3 YYacTBYIOUIMX B PEaKIMU BELIECTB,
pacu€Tsl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET PUMECH.

XuMHus ¥ KM3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U TMHILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMLMHBL. [loHSATHE O HAy4yHBIX METOAaxX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX  TPOMBIILICHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEILIECTB.

UYenoBek B MHUpE BEIIECTB M MATEpUAJTIOB: BaXKHEWIIME CTPOUTEIbHbBIC
MaTepualibl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepHaibl JUIsl 3JEKTPOHUKH, HaHOMAaTEpHaJlbl, OPTaHUYECKNE W MUHEpaIbHbIE
yao0peHus.

XuMusL U 3I0pPOBbE YEIIOBEKA: NpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja 0€30MaCHOTO KCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B MIOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBsi3ed TpU  HM3y4YeHUH  OOmed u
HEOPraHM4ecKorM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX EeCTEeCTBEHHO-HAYYHbIX TOHSITUH, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIC TMOHSATHSA: HAyYHBINH (PaKT, THUIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCU(pUKALMS, TEePUOAUYHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



®dusukKa: MaTepus, SHEPrusi, Macca, aToM, JIECKTPOH, TPOTOH, HEUTPOH, HOH,
U30TOIl, paINOAKTUBHOCTh, MOJICKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIWYMHBI U €IUHUIIBI UX
HU3MEpPEHUS, CKOPOCTh.

buomorus: kieTka, opraHum3M, DJKocucTeMa, Owocdepa, Makpo- H
MHUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIMBO,
pPECYPCHL.

TexHomoTHsA: XUMHYECKass MPOMBIIUICHHOCTh, METAJUTYprusi, MPOU3BOJICTBO
CTPOUTENbHBIX MaTEpPUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  MPOMBINIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHUHN
HA BA30OBOM YPOBHE CPE/IHEI'O OBILIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0oOy4arolUMHUCsl MPOrpaMM CpeAHEro oO0mero oOpa3oBaHUs (JUYHOCTHBIM,
METANpeMETHBIM H TpeIMeTHbIM). Hay4HO-MeToaudeckold OCHOBOWM  JIs
pa3paboTKu TJIAaHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS MPOrpaMM CPEIHErO OOIIero
00pa30BaHMUsl SIBISIETCA CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUHM € CHCTEMHO-ACSTENBHOCTHBIM TOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NIpeaMeTa «XHMHS» Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BBIICTICHBI CIETYIOIINE COCTABIISIONIHE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIHHOCTH M CAMOOIIPEACTICHHIO;

HaJINYUE MOTUBALUHU K O0yUEHHUIO;

L[EJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JTUUYHOCTH Ha OCHOBE
KITIOYEBBIX IICHHOCTEH M NCTOPUIECKUX TPATUIUi 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIOCOOHOCTh OOYydYaromUXCsl PYKOBOJCTBOBATHCS B CBOEH
JESITeIbHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAaMH, MPHUCYIIMMH IEIOCTHOU
CUCTEME XMMHUYECKOro o0pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS YKOJIOTHUECKON KYJIbTYyphl H CTIOCOOHOCTH CTAaBHTH
IIEJIA U CTPOUTD KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS MpeaAMeTa «XHUMHSD JOCTHUTAIOTCS B
eIWHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU
U HJealaMd POCCHICKOTO TPa)KTaHCKOTO OOIIeCcTBa, MPUHATHIMH B OOIIECTBE
HOpMaMU W  TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  MpoOIleccaM
CaMOIIO3HAHUS, CaMOpa3BUTHS W HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTHU
00yJarommxcs.

JIMYHOCTHBIE pE3yNbTaThl OCBOGHUS IpenMeTa «XHMHUS»  OTpPaKaroT
c(OpPMUPOBAHHOCTh OMNBITA TO3HABATEIILHON H MPAKTUYECKOW JACSITEITbHOCTU
o0ydaromuxcs Mo peann3aliy MPUHIATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIe B
YacTH:

1) rpa’aaHCKOro BOCIUTAHNS:

OCO3HaHUs 00YYarOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M O0S3aHHOCTEH,
YBa)XCHUSA K 3aKOHY U TIPABOTIOPSIKY;

OPEICTaBICHUS O COIMAIbHBIX HOpMax H MpaBUaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUN y4e€OHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHHMMAThb M MPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEeHThI IpYTuX MPH aHaJIu3€ pa3IndHbIX BUIOB yU€OHOM! AESTEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTE€YECTBEHHON XUMMHHU,

yBOXEHUA K MpOIecCy TBOpPUECTBA B 00JACTH TEOPHUH U IMPAKTUUECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpECAa M [03HABaTEIbHBIX MOTHUBOB B IOJYYEHUHM U MOCIEIYIOLIEM
aHaJin3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIE C XMMHUYECKUMU SIBICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBApHUIIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IIOCTYIIKOB;

4) popMUPOBAHUSA KYJbTYPHI 310POBbSI:

NOHUMAaHUsl 1LEHHOCTEH 30pOoBOro © 0Oe30macHoro oopasza >KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrss TpaBuil 0€30MacHOro OOpallleHuss C BEHIECTBAMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM NEATEIbHOCTH;

NOHUMAaHUSl UEHHOCTH TPaBWI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIKX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUsl MOCNEACTBUM W HEMPUATHS BPEAHBIX MPHUBBIYEK (YIOTpeOIeHUs
AJIKOT0JIs1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOILNECTBEHHO IIOJE€3HOM, TBOPYECKOW W  JpPYrux BUAaX
NESATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YaCTHE B PEUICHUH MPAKTHYECKUX 33734
COILIMAJIbHON HAIMpaBJIeHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuil pa3aIuyHoro pojaa, B TOM
YHUCJIC Ha OCHOBE MIPUMCHECHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3yiabTaTaM TPYAOBOU AeATEIHLHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUAYaJIbHOW TpPAaCKTOPUU
obpazoBaHus, Oyaymiell mnpodeccuu W peanu3alid COOCTBEHHBIX J>KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) ’K0J10r14eCKOro BOCIMTAHMS :

AKOJIOTHYECKHU I1eJIeCOOOpPa3HOT0 OTHOIIEHUS K TPHPOJAE, KaK HCTOYHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMIIe;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MpoOieM, BIMSHUS
AKOHOMHUYECKHX TPOIECCOB HA COCTOSHUE TPUPOTHON U COITUATBHOU CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HWCIIOIB30BAHUS JOCTIKCHUA XUMHUH IS
pENIeHHs BOMPOCOB PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHUS;

AKTUBHOTO HEMPUSTUS JEUCTBHI, NPHUHOCIIIUX Bpell  OKpyKarouen
IPUPOAHOU Cpelie, YMEHHS TPOTHO3UPOBATh HEOJArONMPUATHBIE SKOJIOTHYCCKUE
TIOCJICJICTBUS MPEANPUHIMACMBIX ACHCTBUHN U MPEIOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO IKOJOTHYECKOTO MBIIUICHHS, YKOJIOTHIECKON KYJIbTYPHI,
OTbITa NeSITENHbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS UMH B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O IIO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHON MTPAKTUKH;

MOHWUMaHUS CIenu(PUKA XUMHUM KaK HayKd, OCO3HaHHS € poiu B
GbopMHUpPOBAHNY PAlMOHATHPHOTO HAYYHOTO MBINUICHUS, CO3JIaHUW IIEIIOCTHOTO
IpeCTaBlIeHuss 00 OKPYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHWU MpoOJIeM COXpaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOeXKJEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOMU
UBUJIM3ANMKA: B €€ TyMaHUCTHYECKON HAMpaBICHHOCTH W BAXHOW pOIH B
CO3/IJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPbI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
AKOJIOTHYCCKON OE30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOCCICYCHUH YCIOBUN
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHON JKH3HM KaXKIOTO HWICHA
o0111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[OHUMAHUA CYIIHOCTH METOJOB
TIO3HAHUS, WCITOJIb3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCITOJIb30BATh



MoJiy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SIBIICHUM OKPY’KAIOIIEro MUpa U
IPOUCXOSAIIMX B HEM U3MEHEHUI, YMEHHUSA J1eJ1aTh 000CHOBAHHBIE 3aKJIIOYEHHS Ha
OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSA JaHHBIX C LEJbI0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS MJis
penieHus IpoOJieM B pealbHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON EATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caMO0Opa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pazluyHbIX cepax mpodeccruoHanbHON

NEATEIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHble pe3yibTaThl OCBOEHMsI y4eOHOro IMpenMera «XHMHUsS» Ha
YPOBHE CpeHET0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HAYUMBbIE  JUIS (GbopMHpOBaHHA  MHPOBO33PEHHSI  OOydarOIIMUXCS
MEXIMCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaAYyYHbIe MOHATHSA, OTpakarollue
LEJIOCTHOCTh HAY4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHU,
UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, JHEPIHsl, SIBICHUE,
poLecc, CUCTEMa, HayYHbIA (pakT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCIeA0BaHNe, HAOTIOACHHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpcajbHble yueOHbIE NEHCTBUS (ITO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

peryJISITUBHBIC), o0ecrieunBaroIIne dbopmupoBaHue (GyHKITMOHATBHOMN
IPaMOTHOCTH M COIMAJILHON KOMIIETEHITUN 00yJarOITHXCS;
CIIOCOOHOCTD oOyyarommxcst UCIIOJIb30BaTh OCBOECHHBIE

MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHUBEPCAIbHBIC YUCOHBIC
JICUCTBUA B MMO3HABATEILHOM U COLUAIBHOW MPAKTHUKE.

MetanpeaMeTHbIE pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHbIMHU Y4eOHBIMH NMO3HABATEJIbHBIMH
NeUCTBUAMMU:

1) 6a3oBble JIOrHYeCKHE TeHCTBUA:

CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOseEmMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNEATh IENM JEATEIbHOCTH, 3ajJlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTAaBICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh NP OCBOCHUW 3HAHWN MPUEMBI JTIOTMYECKOTO MBIILICHUS —
BBIJICIIATh XAPAKTEPHBIC MPU3HAKHW TMOHSATUM U YCTAHABIMBATH MX B3aHUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBJICHUI;

BbIOMpAaTh OCHOBAaHUA M KpPUTEpPUHM JJIs KIacCU(PUKAUUKU BEIIECTB U
XAMHUYECKUX PEAKIIHI;

yCTaHaBIMBaTh IMPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAYy H3y4aeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKJIeHusi (MHIYKTUBHbIC, JI€yKTUBHBIE, IIO
AHAJIOTMM), BBIABISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBATH BHIBOJIBI M 3aKIIIOUCHUS,

IPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA30BBIBATH MOJIETbHbIE MPEICTABIECHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmylia, ypaBHEHHE XHUMHUYECKOU
peakuMy — MpU PEIIEHUH YYEOHBIX MO3HABAaTEIbHBIX M IMPAKTHYECKUX 3a]1ad,
IMPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4YA€MBbIX BEIIECTB U XUMHUUYECKUX PEAKIIHA.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKIHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BAaHUS, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSITEIBHO C(OpPMYIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI AJi1 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMBIX CYKJIECHUN;

BJIAJETh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HaOMIOaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbBHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyIHpoBaTh
000011I€HHsI ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENBCKOM M MPOEKTHOMN
NESTENBHOCTH, TMPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/ady, HPUMEHEHUIO pa3InYHBIX
METO/I0B MTO3HAHHS.

3) pa6ora ¢ ungopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX uWHOOpMaruu (HAy4HO-
NoMmyJisipHasi JUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHBIE MOCOOus,
pecypcebl HTEpHETa), aHanmM3upoBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUA, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYHBOCTb;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TMOUCKE U
orObope wuH(poOpMaIMK, HEOOXOAMMOW JJIi BBINOJHEHUS Y4YeOHBIX 3aaad
OIIPENIENIEHHOIO TUIIA,

npuoOpeTaTh ONBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uH(popmalimu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeAcTBa HpH pabdoTe cC
XUMHUYECKON HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, (OpMYJIbl, aOOpeBHaTypbl, HOMEHKIATYPY;

UCIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HaTrJIATHOCTH.

OBJajieHne YHMBEPCAJTbHBIMM KOMMYHUKATUBHBIMHU J1€iiCTBUAMMN:

3aJlaBaTh BOIMPOCHI MO CYLIECTBY 00CYXJ1a€MOM TEMBI B XOJ€ JUaora u/uin
JUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1auu;

BBICTYNIaTh C MpE3EHTAIMell pe3yJbTaTOB IO3HABATEIBHOW JESITEIbHOCTH,
NOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU P BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEILECTB, pealu3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBObI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUsI 1 0OMEHAa MHEHUSIMH.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJATHBHbIMU AeHCTBUSIMH:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABATEIBHYIO
NeSTENbHOCTh, Ompenensis e€ Ueaud M 3aJauyd, KOHTPOJIMUPOBaTH W IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh NpENaraéMblii aJIroput™m ACHUCTBUU MNpu
BBIMIOJTHEHUH YYE€OHBIX UM UCCIEJOBATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIN CcIOCO0 HMX peneHuss ¢ Y4ETOM TOJyYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOLICHKH.

HNPEJAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckas XUMHS»
OTPaXaroT:

chOPMHUPOBAHHOCTh  TPEJACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJIM XHMHM B TIO3HAHUM SBJICHUUN



opupoasl, B  (QOPMUPOBAHMUU MBIIUIEHUS W KYJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JIJIsS pEIIeHHs] TPAKTUUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3J0pPOBBIO U MPUPOHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAral0IMNUe TMOHATHS (XMMHYECKUH 3JIEMEHT, aToM, DJJIEKTpPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKAas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpalll€HHAas), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIJEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKai, U30MepHs, U30MEPhI, TOMOJIOTMYECKUM PsZl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHCIIOPOJI W a30TCOAEpKAIUE COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUHM U 3aKOHBI (TEOPHUsl CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUI SI3bIK XUMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXanme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PaKTOJIOTHUUECKHUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCIIOJB30BAHUM BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JEATETbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHM BBIABIATH XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHSATHS MPH
OTMMCAHUU COCTaBa, CTPOCHUS U NIPEBPAIICHUN OPTraHUYECKUX COCIUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMya OpraHMYEeCKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3TOTaBJIMBATh MOJIEM MOJIEKYJ OPTraHWYECKUX BEIIECTB IS WJUIIOCTpAIlUU HUX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPHUHAMICKHOCTh WU3YUCHHBIX
OpPraHMYECKUX BEIIECTB [0 HX COCTAaBY U CTPOCHHIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COequHEHUM (yriIeBOJOPOAbI, KHUCIOPOA U a30TCOJEpKallue
COCMHEHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb HMM Ha3BaHUS IO
cucrematndyecko HomeHkiarype (IUPAC), a Takke NpUBOIUTH TpUBUAIBHbBIC
Ha3BaHUSI OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWIECH, AllETUJICH,
ATWJICHIJIMKOJb, TIHIEpUH, (eHosl, (HopManbAeru]], aleTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TI0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTI0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIC);



c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOXKEHHUSI TEOPUU CTPOCHUS
opraHnueckux BemiectB A. M. byTiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(OPMUPOBAHHOCTh ~ yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOEHUE,
dbu3rueckue M XMMHUYECKHE CBOWCTBA THUIIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIMMJIEH, alleTHUJIEH,
oyranuen-1,3, merwnOyraauen-1,3, OEH30J, METaHOJ, ATaHOJ], ATUJICHIJIIUKOJb,
TJIMIEPUH, (EHOM, aleTalbJACeTH]l, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXIYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYJT;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
Ceipbst (HedTh, TPHUPOAHBIA Ta3, Yyrojib), CHOCOOBI WX TEPepadOTKUu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOTO BEIECTBA WUJIW MPOIYKTa
peakIuu 1O H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

chOpMHUPOBAHHOCTh YMEHHH BJAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIOJIb3YEMBIX B XUMHUHU MPU U3YUYEHHUH BELIECTB U
XUMUUYECKUX SBJICHUMN (HAOJIIOJeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOI0O/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIMIOJHATH XUMHYECKUI
AKCIEPUMEHT (TIpEeBpaIlleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, OJTyUYEHUE
STUJIEHA W U3Yy4YEHHE €ro CBOMCTB, KA4YeCTBEHHBIC PEAKIUU OPraHUYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEeBaHWM, I[BETHHIC pPEaKIMu OETKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MACHOCTH TIpU OOpallleHu:u C
BELIECTBAMU U J1A0OpPATOPHBIM OOOpPYJOBaHUEM, TPEICTABIATh PE3YIbTAThI
XUMUUYECKOTO JKCIepUMEHTa B (opMe 3aluCh YpPaBHEHUM COOTBETCTBYIOIIMX
peakiuii u (GOopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYy4aeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBa MAacCOBOM
uHpopmaiu, HTepHET U Apyrux);



cOpMHUPOBAHHOCT,  YMEHHMH  cOOMIOAaTh  MpaBWia  IKOJIOTHYECKHU
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYXKalolled MPUPOIHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HAa JKHUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAsi cMbici Tokaszatens [IJIK, moscHsaTh Ha mpuMepax CcrocoObl
YMEHBIIEHUS W TMPENOTBPAIIEHUs] HMX BPEAHOIO BO3JACUCTBUS HA OpraHu3M
YeJI0BEKa;

JUIs 00y4YaronIuXcsi ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUSA BEIIECTB U
XUMHUYECKHUX SIBJICHUU;

JUISL  CIENbIX M CIa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUsA Kypca «OOmass M HeopraHUYecKas
XUMUSD» OTPaXkaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHWS] W  KyJbTYpPhl JIMYHOCTH, €€
GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYECKUU DIJIEMEHT, aToM, W30TOmN, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJla, MOJb, MOJIPHBIA O0O0BEM,
BAJICHTHOCTb, JJIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAs CBS3b
(KOBaJIeHTHAsl, MOHHAS, METAITMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKAsl PEIIETKa,
TANBl XUMHUYECKUX  PEAKLUH, PACTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAST JUCCOLMALMSA, OKHUCIHUTEINb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaklny, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconumanuu, nepuoandeckui 3akon [l. M. Menpaeneena,
3aKOH COXPaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTHU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEXKAIIHME B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCMOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY ¥ IPAKTUICCKOM NEITEIHHOCTH YEIIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpPHbIC NPU3HAKH TOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHSTHS MpU
ONMCAaHUU HEOPTAaHUYECKUX BEIIECTB M UX NPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHM HCIOJB30BAaTh XUMUYECKYI0 CHMBOJMKY MJIs
cocrtaBieHUs: (GOpMyJl BEIIECTB W YpPaBHEHUH XUMHUYECKUX  pEaKLUH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BEUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HEralIEHasl U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEATh BaJICHTHOCTh U CTEICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHHUSX PAa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBaJIeHTHAs, MOHHAs, METaJUIMYecKasi, BOJAOPOIHASA) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOPaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMHPOBAHHOCTH YMEHHU YCTaHaBIIMBATh PUHAJIEKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyIe
COEIMHEHHH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KUCJIOTHI, aM()OTepHbIE TUAPOKCUABI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUM PACKPHIBATh CMBICI IIEPUOIUYECKOr0 3aKoHa .
N. MeHnneneeBa U IEMOHCTPUPOBATH €T0 CUCTEMATUZUPYIOLTYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTteMbl
xumudeckux sneMmentoB JI. M. MenneneeBa, ucnonb3ys MOHATHUS «S-, p-, d-
AJIEKTPOHHBIE opouTaNmy, «IHEPreTUYECKUE YPOBHU, OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIUHEHUU
1o nepuoaam u rpynnam Ilepuonndeckon cucremsl XUMUYECKHX ds1eMeHTOB [1. .
Menaeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHAYECKME CBOMCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKON CBA3M MEXKIY HEOpraHM4eCKUMU
BELIECTBAMH C ITOMOILIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUS KJIacCHU(PHUIMPOBATh XUMUYECKHE pEaKLUUU IO
pPa3NIMYHBIM TPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEHIECTB, TEIJIOBOMY
addekTy peakuuu, U3MEHEHHUIO CTENEHEH OKHUCIICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaklny, y4acTUIO KaTaau3aropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YpPaBHEHHs peakUuil pa3iINuHbIX
THUIIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAOUTUE
KAueCTBEHHBI COCTAB pa3IMYHbIX HEOPraHUYECKHUX BEIIECTB, pPaCIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BELLECTB;

c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIiBaTh CYIIHOCTh OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLU MOCPEIACTBOM COCTABJICHHS AJEKTPOHHOrO OanaHca
3TUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
pPEeaKIK OT Pa3TUYHBIX (PAaKTOPOB; XapaKTep CMEIIEHNUS XUMUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3aeicTsus (mpuniui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIIHANAX WU
IKOJIOTHYECKUX MPOOJIeMaX XUMHUYECKOTO TIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMUYECKUX PEaKIMSIX, MACChl BEIIECTBA WU 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WM O0OBEMY OHOTO W3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe MpaBwia OOpamieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1aO0OpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOIHATH XUMHYECKUM
AKCIIEPUMEHT (Pa3jioKeHHE MEPOKCHUIA BOJAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpEJENeHUE Cpelbl pPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOIO
WHMKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInH,
peakiMy HOHHOTO OOMEHA, KauyeCTBEHHbIE pPEaKIuu Ha cyib(par-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJbHBIX 3a/1a4 IO
TeMam «Metaib»y U «HeMetannb») B COOTBETCTBUU C MpaBWIaAMU TEXHUKH
0e30macHOCTH TIPH OOpAIEHNUN C BEMIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3yJNbTaThl XWMHUYECKOTO0 OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX peakluii U (OpMyIUpOBATh BHIBOABI HA OCHOBE
3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTUUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBa MAacCOBOU
KOMMYyHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHUH  CcOONIOAaTh  TpaBWJIa  JKOJIOTHYECKH
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYXKalolled MPUPOIHON Cpeibl, OCO3HABATH
OTMACHOCTh BO3/ICCTBHS Ha KUBBIC OPraHU3MBbl ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens [IJIK, mosicHaTe Ha mnpuMepax crnocoObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M Y€JIOBEKA;

JUIs 00Y4YaroNIuXCsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL CIIETBIX M CJIA0OBHASIIMX OOYYalIIMXCS: YMEHHE HCIOJIb30BaTh
pensedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anmucu XMMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HanmenoBanmue
pa3jaeiioB U TeM
MPOrpamMMbl

KoaunuyecTBo 4acoB

KouTtpoJabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

duexkTpoHHbIe (HUGpOBbBIEL)
o0pa3oBaTe/bHbIE PeCypChl

Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKOM XUMHUH

1.1

IIpenmer
OpraHUYeCKOU
xumuu. Teopust
CTPOEHHUS
OpraHUYECKUX
coenuHeHuit A. M.
byrtneposa

https://resh.edu.ru/subject/lesson/6149/start/170388/

Uroro no pazaeny

Paznen 2. YriaeBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOJOPOIBI —
AJIKaHbI

https://resh.edu.ru/subject/lesson/6151/start/

2.2

HenpenenbHueie
yIJI€BOAOPOABIL:
QJIKEHBI, aJIKaIUEeHBI,
QJIKMHBI

https://resh.edu.ru/subject/lesson/5412/start/212563/

23

Apomarnyeckue
YIJI€BOAOPOABI

https://resh.edu.ru/subject/lesson/4775/start/150494/

24

IIpuponusie
UCTOYHUKU

https://resh.edu.ru/subject/lesson/6148/start/170461/




YTJIEBOJIOPOAOB M UX
nepepaboTKa

Hroro no pazaeny

13

Paznen 3. Kuciopoacoaep:kanue oprannyecKue coeuHeHUs

3.1 Cnuptel. Oenon 3 0 https://resh.edu.ru/subject/lesson/5727/start/150577/
AJnbaeruasl.
KapOoHoBrie

3.2 POOHOBB! 7 0 https:/resh.edu.ru/subject/lesson/4776/start/150604/
KHACIOTHI. CII0KHBIE
3(hupst

3.3 VYriaeBoasl 3 1 https://resh.edu.ru/subject/lesson/6150/start/150687/

Hroro no pazaeny 13

Pasnen 4. AzoTcoaepxamme

OPraHuvYeCKHe COCANHECHUA

AMUHEL
4.1 AMUHOKHCIIOTEL. 3 0 https://resh.edu.ru/subject/lesson/4743/start/
benkn
Hroro no pazaeny 3
Pazneu 5. BoicokomolieKyJIsIpHbIE COeTMHEHUS
II .
5.1 JACTMAcehl 2 0 https://resh.edu.ru/subject/lesson/6152/start/
Kayuykn. BonokHna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO 34 )

YACOB I10 [TPOTPAMME




11 KUIACC

KoaudecTBO 9acoB

Ne Hammenoparue DJIeKTpOHHbIe (LM(ppPOBbIE)
pa3aesioB u TeM Kontpoasbnbie | IlpakTnyeckue
n/n B — Bcero paBoTsi paBoTs! o0pa3oBaTebHbIC PeCypPChI
Pa3znen 1. Teopernueckne 0CHOBBI XUMUM
CtpoeHue aTOMOB.
[lepronnueckuii 3aKOH
g | 7 Hepmommieckas 3 0 0 https://resh.edu.ru/subject/lesson/6479/start/ 150989/
CHUCTEMa XUMUYECKUX
snemenToB 1. 1.
MenneneeBa
CrtpoeHue BemiecTna.
1.2 MHoroo6pasue 4 0 0 https://resh.edu.ru/subject/lesson/5912/start/
BEIIIECTB
1.3 XHUMHUYECKHUE PEAKLUU 6 1 1 https://resh.edu.ru/subject/lesson/6332/start/151021/
Uroro no pazaeny 13
Pa3nea 2. Heoprannueckast XuMust
2.1 Meraubl 0 1 https://resh.edu.ru/subject/lesson/4961/start/
2.2 HemeTanast 1 https://resh.edu.ru/subject/lesson/5939/start/
CBs13b HCOPTAHUIECKUX
23 Y OpPraHuYeCKUX 2 0 0 https://resh.edu.ru/subject/lesson/4960/start/151374/
BEILIECTB
Uroro no pazaeny 17
Paszpnen 3. Xumus u :Ku3Hb
3.1 XUMHS U )KU3Hb 4 0 0 https://resh.edu.ru/subject/lesson/3504/start/151485/




Hroro no pazneny

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBO 4acoB JlaTta
JIEKTPOHHBIE N (poBbIE
n/ Tema ypoka Bcer KonTpoJbHbI IIpakTHYecku H3y4eHu
o0pa3oBaTe/bHbIE PeCypChbl
n 0 e padoThI e padoThl 1
IIpenmer
OpraHUYEeCKON XMMUH, 1 0 0 https://resh.edu.ru/subject/lesson/6149/start/17038
€& BOBHUKHOBEHUE, 8/
pa3BUTHE U 3HAYCHUE
Teopust crpoeHus
OpraHUYECKUX )
. https://resh.edu.ru/subject/lesson/6149/start/17038
coequuenuii A. M. 1 0 0 8/
bytneposa, eé o
OCHOBHbIE MTOJI0XKEHUSI
[IpencraBnenue o
KIaccupuKanuu
OpraHUYECKUX
BEIIIECTB. 1 0 0 https://resh.edu.ru/subject/lesson/6149/start/17038
Homenknatypa 8/
(cucremaTuueckasi) u
TPUBUAIILHBIC HA3BaHUS
OPraHUYECKHUX BEIIECTB
AJIKaHBI: COCTaB U .
https://resh.edu.ru/subject/lesson/6151/start/14999
CTpPOEHHUE, 1 0 0 3/
TOMOJIOTUYECKUU P _
MertaH u 3TaH — 1 0 0 https://resh.edu.ru/subject/lesson/6151/start/14999
MPOCTEUIINE 3/




MNpEaACTaBUTCIIN
aJIKaHOB

AJKeHBI: cOCTaB U
CTpOCHHC, CBOMCTBa

https://resh.edu.ru/subject/lesson/6151/start/14999
3/

OTUJIEH U MIPONUIEH —
IpocTenmne
IIPEICTaBUTEININ
AJIKCHOB

https://resh.edu.ru/subject/lesson/6151/start/14999
3/

[TpakTnueckas padbora
Ne 1. «ITomyuenue
ATUJIEHA U U3yUYEHUE
€ro CBOWCTBY»

AnkanueHsl.
byranuen-1,3 u
MeTwiIoyTaaueH-1,3.
ITomyuyenue
CHHTETHYECKOTO
Kay4dyKa ¥ pEe3UHBI

https://resh.edu.ru/subject/lesson/6151/start/14999
3/

10

AJKUHBI: COCTaB U
OCOOCHHOCTH
CTPOCHHSI,
TOMOJIOTUYECKUI PS/I.
AneTnieH —
MIPOCTEUILNN
MpeACTaBUTEND
AJIKMHOB

https://resh.edu.ru/subject/lesson/6151/start/14999
3/

11

Brruncnenuns mo
YpaBHEHUIO
XUMUYECKON peakuu

https://resh.edu.ru/subject/lesson/6151/start/14999
3/




12

ApeHbl: OeH301 U
TOXYOJI. TOKCUYHOCTh
apeHoOB

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

13

['eneTnueckas cBSI3b
YIJIEBOLOPOOB,
MpUHAIJISKALUX K
Pa3IMYHBIM KJlaccam

https://resh.edu.ru/subject/lesson/6148/start/17046
1/

14

[Ipupoansie
VCTOYHUKU
YTJIIEBOOPOAOB:
IIPUPOJHBIN ra3 U
MOy THBIE HE(TSIHbIE
raspl, He()Tb U
MPOAYKTHI €€
nepepadboTKu

https://resh.edu.ru/subject/lesson/6148/start/17046
1/

15

IIpuponusie
WCTOYHUKU
YIJIEBOJOPOOB:
IIPUPOHBIN ra3 u
MOy THbIE HEPTSAHBIE
ra3bl, HeQTh U
MIPOAYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/start/17046
1/

16

KonTponbnas pabota
10 pa3zaemy
«YTIEeBOIOPOIBI»

17

IIpenenbubie

OIHOATOMHBIC CIIMPTHI:

MCETAHOJI 1 5TaHOJI.

https://resh.edu.ru/subject/lesson/4769/start/15055
0/




Bonopoanas cBs3b

18

MHuoroatoMHEBIE
CITUPTHI:
STWIEHTIHUKOIIb U
JIULEPUH

https://resh.edu.ru/subject/lesson/4769/start/15055
0/

19

DEeHO: CTpOEHUE
MOJICKYJIHI,
buzndecKue u
XHUMUYECKHE CBOWCTBA,
MPUMEHEHHE

https://resh.edu.ru/subject/lesson/4769/start/15055
0/

20

AJBIEeTUIb!:
dbopmanbierua u
areranbaerun. AEeToH

https://resh.edu.ru/subject/lesson/4769/start/15055
0/

21

OIHOOCHOBHBIE
HpenelbHEIE
KapOOHOBBIEC KHCIIOTHI:
MypaBbHHAS U
YKCyCHast

https://resh.edu.ru/subject/lesson/4769/start/15055
0/

22

[TpakTnueckas pabora
No 2. «CgoiicTBa
pacTBOpa YKCYyCHOM
KHUCIIOTBD)

23

CreapuHoBas u
OJIEMHOBAs KUCJIOTHI,
KaK MpeJCTaBUTEIN
BBICIINX KapOOHOBBIX
KHCJIOT

https://resh.edu.ru/subject/lesson/4776/start/15060
4/

24

Mpsuia kak conu
BBICILINX KapOOHOBBIX

https://resh.edu.ru/subject/lesson/4776/start/15060
4/




KHCJIOT, UX MOIOIIEE
JICUCTBUE

25

CnoxHbIe 3(HUPBI KaK
MIPOU3BO/IHBIC
KapOOHOBBIX KUCIIOT.
I'maponus CinokHbIX

3¢upoB

https://resh.edu.ru/subject/lesson/4776/start/15060
4/

26

Kupsl: runpomnus,
MPUMEHEHHUE,
Ouonornueckas poib
KUPOB

https://resh.edu.ru/subject/lesson/5952/start/15063
1/

27

VTrieBonpl: COCTaB,
Kiaccuukanms.
Baxwuerimue
MPEICTAaBUTEIIH:
IJII0K03a, PPYKTO3a,
caxaposa

https://resh.edu.ru/subject/lesson/6150/start/15068
1/

28

KanMaJ'I H OCI0JI03a
KakK IIPUpPOAHBIC
MMOJIMMCPbI

https://resh.edu.ru/subject/lesson/5413/start/15071
4/

29

KonTponbhas pabota
0 pa3aemy
«Kucnoponconepsxammu
€ OpraHuYecKue
COEZIMHEHUS

30

AMUHBI: METWIIAMHUH U
AHUJINH

https://resh.edu.ru/subject/lesson/4743/start/15074
2/

31

AMHUHOKHUCIIOTBEI KaK
amQoTepHbIC

https://resh.edu.ru/subject/lesson/4743/start/15074
2/




OpraHUYecKHe
COEMHEHMS, UX
OMOJI0THYSCKOe
sgaueHue. [lentuanl

32

benxu kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS

https://resh.edu.ru/subject/lesson/4743/start/15074
2/

33

OCHOBHBIC TTOHATHSA
XAMHH
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHU I

https://resh.edu.ru/subject/lesson/5452/start/15079
6/

34

OCHOBHBIE METOEI
CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
COCIUHEHUH.
IInacTmaccel, KaydyKH,
BOJIOKHA

https://resh.edu.ru/subject/lesson/6095/start/15082
3/

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




11 KUIACC

KoaudecTBO 9acoB

Ne Hara
DJIeKTpOHHbIe HH(ppoBbIE
n/ Tema ypoka Bcer Konrpoabuel | IIpakTH4eckd | wusydyenu
o0pa3oBaTe/bHbIE PeCypChl
n 0 e pabdoThbI e padoThI s
XHUMHYECKHH dIIEMEHT. )
https://resh.edu.ru/subject/lesson/6479/start/1509
ATOM. DeKTpOHHAas 1 0 0 20/
KOH(UTYpaIys aTOMOB T
[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHYECKHUX DJIEMEHTOB )
https://resh.edu.ru/subject/lesson/6479/start/1509
J1. 1. MenaeneeBa, ux 1 0 0 20/
CBA3b C COBPEMEHHOU o
TEOPUEHN CTPOCHUS
aToOMOB
3aKOHOMEPHOCTH
W3MEHEHUS CBOHCTB
XUMHYECKHUX DJIEMEHTOB
U UX COCAUHECHUHN 110
rpyIIaM U MepUoIaMm. )
https://resh.edu.ru/subject/lesson/6479/start/1509
3HaueHue 1 0 0 20/
MIEPHOIMUYECCKOTO 3aKOHA o
1 CUCTEMBI XUMHYECKHIX
anemenTtoB .M.
MenneneeBa B pa3BUTHH
HayKu
CrpoeHue BemiecTsa. .
.. https://resh.edu.ru/subject/lesson/6479/start/1509
XumMmudeckas CBI3b, €€ 1 0 0 20/
BHUJIbI; MEXaHU3MBI T




o0pa3oBaHHUs
KOBAJIEHTHOM CBSI3H.
Bonxoponnas cs3b

BaneHTHOCTD.
DNEeKTpOOTPULATEIBLHOCT
b. CTeneHp OKUCIICHHUS.
BemectBa
MOJIEKYJIAPHOTO U
HEMOJIEKYJISIPHOTO
CTpPOCHUS

https://resh.edu.ru/subject/lesson/6332/start/1510
21/

ITonsiTHE O IUCTIEPCHBIX
cucremax. MICTUHHEIC B
KOJJIOUJHBIE PACTBOPBIL.
MaccoBas moirst
BEIIECTBA B paCTBOPE

https://resh.edu.ru/subject/lesson/5912/start/9279
1/

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCIMHECHHU.
I'eneTmueckas CBA3b
HEOPraHUYEeCKUX
BEIIIECTB, Pa3JIMYHbIX
KJ1aCCOB

https://resh.edu.ru/subject/lesson/5912/start/9279
1/

Knaccudukamms
XUMHUYECKUX PEaKInil B
HEOPraHU4YeCKOu 1
OpPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI
MAacchl BELECTB; 3aKOH

https://resh.edu.ru/subject/lesson/5912/start/9279
1/




COXpaHEHUs U
IIPEBPALLCHUS SJHEPTUU
IIPU XUMUYECKUX
peakumsx

CKOpoCTb peakiyi.
OOpaTumbie peaKIium.
XUMHUYECKOE PaBHOBECUE

https://resh.edu.ru/subject/lesson/3479/start/1511
87/

10

[TpakTrueckas padora Ne
1. «BnusHMe pa3nuyHbIX
(haKkTOpOB HA CKOPOCTH
XUMHYECKON PEAKLIUN»

11

DJIEKTPOJIUTHYECKAS
nucconnanys. [lonsarue o
BOZOPOJHOM ITOKa3aTese
(pH) pactBopa. Peakuuun
MOHHOTO OOMEHa.
I'mpponns opraHn4ecKkux
1 HEOPTaHUYECKUX
BELIECTB

https://resh.edu.ru/subject/lesson/3479/start/1511
87/

12

OKHCIIUTEIBHO-
BOCCTaHOBUTCIILHBIC
peakuuu. [Toustue 06
AJIEKTPOJIN3€E PACIIIaBOB
Y PacTBOPOB COJIEH

https://resh.edu.ru/subject/lesson/3479/start/1511
87/

13

KonrponbHas padora no
pazneny «Teopetnueckue
OCHOBBI XUMHI»

14

MeTamisl, UX MOJOKEHUE
B [lepnoanueckon

https://resh.edu.ru/subject/lesson/5814/start/1512
39/




CUCTEME XUMHYECKHIX
anemeHToB /[. U.
MenneneeBa u
0COOEHHOCTH CTPOEHUS
atomoB. O0mue
(bu3uYecKue CBONCTBA
METaJJIOB

CIutaBbsl METAJLIOB.

https://resh.edu.ru/subject/lesson/5814/start/1512

15 DNEeKTPOXUMHUIECKUN Psifg 39/
HaIpsHKEHUH METaJIOB
XHUMHUYECKHE CBOMCTBA
BaXKHEHIIIUX METAJIOB
16 (HaTpuii, KaIHi, https://resh.edu.ru/subject/lesson/5814/start/1512
KaJIpIIMii, MarHui, 39/
AITFOMUHMI) U X
COETUHEHUH
XuUMUYECKHEe CBOMCTBA .
https://resh.edu.ru/subject/lesson/5814/start/1512
17 XpoMa, MeJIU U UX oy
COCIMHCHHI
XHUMHUYECKHE CBOMCTBA .
https://resh.edu.ru/subject/lesson/5814/start/1512
18 IIMHKA, JKeJie3a U UX 39/
COCMHCHHI
[TpakTrueckas padora Ne
2. "Pemenue
19 AKCIEPUMEHTAIBHBIX
3aJ1a4 I10 TeMe
«Mertamibi»"
20 Hemerannsl, ux https://resh.edu.ru/subject/lesson/5939/start/1513

ITOJIOKCHHC B

20/




Ilepuonnueckoi cucreme
XUMHNYCCKHUX 3JICMCHTOB
JI. 1. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

dusnueckue cBOMCTBA
HEMETAJIJIOB.
AnnoTponusi HEMETAJLIOB

https://resh.edu.ru/subject/lesson/5939/start/1513

21
(Ha mpuMepe KUCIIopoIa, 20/
cepsl, hocdopa u
yriiepo/a)
XUMHUYECKHE CBOUCTBA )
https://resh.edu.ru/subject/lesson/5939/start/1513
22 raJIOr€HOB, CEpPhI U UX 20/
COETUHEHUN =
XUMHUYECKHE CBOMCTBA )
https://resh.edu.ru/subject/lesson/5939/start/1513
23 a3ora, Gocdopa u ux 20/
COCTMHEHUN =
XHUMHYECKHE CBOICTBA )
https://resh.edu.ru/subject/lesson/5939/start/1513
24 yIJIepo/ia, KPEMHHUS U KX 20/
COCTMHECHUN =
IIpumenenne .
o https://resh.edu.ru/subject/lesson/5939/start/1513
25 BaXKHEHIIINX HEMETAJLIIOB 20/
U UX COEIUHEHUN T
O0600111eHIE U
cucTeMaTu3alus 3HaHu!
26 o teme «HeMeTtaminy. https://resh.edu.ru/subject/lesson/5939/start/1513

Brruucnenuns mo
ypaBHEHUSIM
XUMHUYECKUX PEAKLIUN U

20/




TEPMOXUMHUYECKUE
pacuérsl

27

[TpakTrueckas padora Ne
3. «Pemenue
AKCIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
"HemeTtaimsi'"»

https://resh.edu.ru/subject/lesson/4960/start/1513
74/

28

Kontponbnas padota mo
TeMaM «MeTaibe U
«HemeTaiuiey

29

Heoprannueckue n
OpPraHUYECKHE KHUCIOTHI.
Heopranuueckue u
OpraHUYECKUe
OCHOBaHUS

https://resh.edu.ru/subject/lesson/4960/start/1513
74/

30

AmdoTepHbIe
HEOpPraHU4ecKue u
OpraHu4ecKue
COEMHEHMUS.
I'enernyeckas CBA3b
HEOpPraHUYECKUX U
OpPraHUYECKUX BEILECTB

https://resh.edu.ru/subject/lesson/4960/start/1513
74/

31

Ponps xumMuu B
obecreyeHnu
3KOJIOTUYECKOM,
SHEPreTUYECKON U
MHILEBOI 0E30I1aCHOCTH,
Pa3BUTHUU MEIHUITHMHBI

https://resh.edu.ru/subject/lesson/3514/start/1514
29/

32

[IpencraBnenus o6

https://resh.edu.ru/subject/lesson/3514/start/1514




OOIIMX HAyYHBIX
MPUHIUTIAX
IIPOMBIIIJIEHHOTO
MOJTYYECHUS BAXKHEHIITUX
BEILIECTB

1N
~

UYenoBek B MUpE BEILLIECTB

https://resh.edu.ru/subject/lesson/3504/start/1514

33 1 MaTepHUaJIOB ! 85/
34 XuMUs ¥ 310pOBbE | https://resh.edu.ru/subject/lesson/3504/start/1514
YeJI0BeKa 85/
OBUIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYHEHUKA

BeeauteO.C.I'abpuensn, U.I.Octpoymos, I'.I".JIsicoBa. Xumust 10-11 k1.
O.C.I'abpuensu,1.I'. Octpoymos, E.E.OctpoymoBa Opranudeckasi XuMusi B

TCCTax , 3aga4ax,yIIpa)KHCHUAX.BApUAHT

METOAUYECKHE MATEPHUAJIBI 1JIAA YUUTEJIA

BBenurenanubie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

BeeauteO.C.I"abpuensna, 1.I".OctpoymoB. Xumus 10 u 11 kimaccer 6a3a.
O.C.I'abpuensu,I'.I".JIsicoBa . Xumus 10 - 11 k1. YrnyOGneHHbIA ypOBEHb .
Metonnueckoe nmocodre npoguiibHbid ypoBeHb Xxumus 10-11

knaccol. janabiebubnnorexa [HOK https://m.edsoo.ru
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