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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii ®denepauumny», TpeOOBaHUN K PE3ylbTaTaM OCBOEHHS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbXx B DegepadbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMHUsS» B 00pa3oBaTelbHbIX opranusanusax Poccuiickoi
Qenepanny, peANU3YIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MNPOrpamMMbl, U
OCHOBHBIX ToIOKeHH «CrTparernn pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuun Ha nepuoa a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/M0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIpPENeSICHUIO
oO1ielt crpareruy 00y4deHus, BOCIIUTAHUSI U Pa3BUTHUSL 00YJarONIUXCsl CpeACTBAMU
yueOHoro npeamera «XuMusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
Collep KaHMsl, pPe3yJbTaTOB OOy4deHUS W TpeOOBaHMM K YPOBHIO TOJAIOTOBKH
BBIIIyCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOrO O0pa3oBaHUsA. OTH LEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBIO M TOpuUpogHOM cpene. Peammsyercs xumuueckoe oOpa3oBaHUE
00yyYarolKXcsl Ha YPOBHE CPEJIHEr0 o0IIero o0pa3oBaHusi Cpe/iCTBAMU y4eOHOTO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMMme MO0 XUMUU € Y4€TOM cChenuUKd HAyKW XUMUHU, €€ 3HAaYeHUs B
NO3HAHUM TIPUPOABI U B MaTEpUaIbHOM KHU3HU OOIIECTBA, a TakXke C Y4ETOM
o0UuMX wened M MNPUHIMIOB, XapPAKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYyIO poJib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHUE PALIMOHATIBLHOIO HAYYHOT'O MBIIJIEHUS,
B CO3/IaHME€ LEIOCTHOIO MPEACTABICHUS 00 OKPYKaIOIIeM MHUpE KaK O €IMHCTBE
OpUpOJBl M YeloBeKa, KoTopoe (OopMHUpYETCS B XMMHUHM Ha OCHOBE IOHUMAaHMS
BELIECTBEHHOI'O0 COCTaBa OKPYKAKOLIETO0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aMMOJIEHUCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTajia
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKM3HU KaXJaoro uieHa oOmiectBa. CoBpeMeHHass XMMHUSA Kak Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA Ha peElIeHue
I00adbHBIX TPOOJEM YCTOWYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHM C 0OmMMU TENSIMH W TMPUHIUIAMH CPEIHET0 OOIIEero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbI YpOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COIIMyMa, MPOJOKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIe  KYypChl —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPKAHUSI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIIOYECHUEM 3HAHUN U3 OOIIEeH XUMUU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUN XHUMHH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEopraHu4veckass XuMus» copmMupoBaHa B MporpaMme MO XMMHU Ha OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHHU BEIIECTBa
paccMaTpHUBaOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKMX M  JJIEKTPOHHBIX
NpEeACTaBICHUA O CTpoeHUHM BellecTB. CBefeHUS 00 H3y4aeMbiX B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JO CJIOXKHBIX OMOJOTHUECKU
AKTUBHBIX COEAWHEHMI. B Kypce OpraHM4eckoll XUMHUU TOJIYYarT pa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpEACTaBICHUS O XUMHUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM YyrjaoM 3peHHsi B IMpeaMere «XUMHS» 0a30BOro YpOBHS
paccMaTpUBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
TEOpeTUYEeCKH wMaTepuan U (aKTOJIOTMYECKUE CBEICHUS O BEIIECTBAX U
XUMHUYeCcKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEPUOJUIECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJIOJIOTHYECCKUX TO3HUIUH,



IyOKe TIOHSATh MCTOPUYECKOE HW3MEHEHHWe (YHKIMH OSTOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JonoyHsercs B Kypcax 10 m 11 ximaccos
AJIEMEHTaMH COJEPkKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XWUMHUU C
JPYTMMH HAyKaMH, PacKpbIBalOT €€ poJjib B MO3HABATEIbHOW M MPAKTUYECKOU
JESATETbHOCTU 4YeJlOoBeKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K IIPOLIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTUPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKU OCMBICIHMBATh HHGOPMAILUIO U
OPUMEHATh €€ ISl TIONOJHEHWS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHBIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4arOIMUXCsI MUPOBO33PEHUYECKOW OCHOBBI JIJIsi TTOHUMAHUS
dunocopckux uaeH, TakuX KaK: MaTEepHAIbHOE €JUHCTBO HEOPTraHUYECKOro H
OpPraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh NPUPOIHBIX SBICHUNW MYTEM JKCIEpUMEHTa U
pelieHrs TPOTHUBOPEYMI MEXAy HOBBIMHU (aKTaMu UM TEOPETUUECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke mpodseM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, ChIPbsI, CO3/JaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mane pemeHuss 3amad  BOCIUTAHMS, Pa3BUTHS U COLMAIM3AIMU
OoOy4YaromMXcs NPUHATHIE MPOrpaMMON MO XHMMHUMU TOJIXOJbl K OIPEACIICHUIO
CollepKaHUSI H TOCTPOCHHUS TIpEeAMeTa MPEeayCMaTpUBaOT (OPMUPOBAHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pEIIeHUs MpooJieM, TOUCKa, aHalu3a W
00paboTku nHOpMaALIUK, HEOOXOIUMBIX VISl MPUOOPETEHUS OIbITA MPAKTUIECKON
U HCCIIEIOBATEIbCKON JESITEIbHOCTH, 3aHUMAIONIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 OOIIEro oOpa3oBaHus, IPU ONpeIeICHUU
COJIEpKaTENIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHHUs NpeAMEeTa HalpaBICHUEM
MEPBOCTEIIEHHOW 3HAYMMOCTU TPATULMOHHO MPHU3HAETCA (PopMHUpOBaHUE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATETbHOCTA YEI0BEKAa M KAaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyinbTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAECICHUIO LIEJIEM W3y4EeHUs
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pPCHHUS TJIABHBIMU IICNIIMH HW3YYCHHUS TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBsItOTCS:

e (QopMHpOBaHHME CHUCTEMBl XHUMHYCCKMX 3HAaHUW KaK  BaKHCUIICH
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOMU
JeKAT KIIOYEBbIC TOHATHS, (PYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHN I MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOMMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBICHHM,
UMEIOIIUX MECTO B MPUPO/JIC, B MPAKTUIECKON U TIOBCETHEBHOM KU3HM;

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOrO0 JKCIIEPUMEHTa, COOJIOJICHUEM IPaBUI
0e30ImacHOro oOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ aTuM, comepikaTelbHasi XapaKTepUCTUKA IMeJIeH W 3a7a9 U3ydeHUs
npeaMera B IporpaMMe Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMHM TPUOPUTETAMHU B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
NpernoJjaBaHud ~XWMHH B OONbINEH  CTEmeHW OTHAETCS  MPEATnOoYTEHHUE
NPAKTUYCCKONM KOMIIOHEHTE COJACpXaHUsS OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBITYCKHUKA 00111€00pa30oBaTENbHON OpraHu3aliuy, BIAACIONIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMu H
YMEHUSMH aKTUBHOT'O TIOJYYCHHsI 3HAHUN W NMPUMEHEHUS WX B PEATbHOU >KH3HU
JUTS pEIICHUS TIPAKTHICCKUX 3a71a4.

B cBf3M ¢ 3TUM MpU U3Y4YEHUHW TMpeaMera «XHUMHS» JOMUHUPYIOIIEe
3HaUYCHHE MPUOOPETAIOT TAKKE LIETU U 3a]a4H, KaK:

aganTamys 00yJaromuXcs K YCIOBHSM TWHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHWE  WHTCUICKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIHLHOMY MPUHSATHUIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHue 'y 00yYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JMJIS PAa3JIMYHBIX BHUIOB
JeSTENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKH WH(OpMAIUH,
HEOOXOMUMBIX ISl TIPHOOPETCHHS ONbITa JACATCIBHOCTH, KOTOpas 3aHHMAcCT
BAXHOE MECTO B TIO3HAHMW XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIHMSHHUS BEHIECTB M XUMHUUYECKHX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEY;



pa3BUTHUE IIO3HABATEIBHBIX HMHTEPECOB, HUHTEIJICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH 00yUYarIUXCs: CIIOCOOHOCTH CAMOCTOSITEIBHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMUpoOBaHUE U Pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOIO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJII0IaTeTLHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, NP IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromMXCd YOEXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPABJICHHOCTH XUMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOIeM
palMOHAJILHOT'O TIPUPOIOTIONIB30BAHMSI, TTOTIOJIHEHUSI SHEPIrEeTUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIlUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydyeObHOM mnaHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs)
0a30BOr0 ypOBHSI BXOJUT B COCTaB MpeIMETHON o0iacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUH, HA 0230BOM YpPOBHE
cpemHero ooiiero oopazoBaHusi, cocrtapisier 68 yacos: B 10 kiacce — 34 ygaca (1
yac B Henenro), B 11 kimacce — 34 gaca (1 gac B Heelno).

OO6miee yncia0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUS! XUMUH, HA 0230BOM YPOBHE
cpemHero obmiero oopaszoBanusi, cocrapisier 68 daco: B 10 kiacce — 34 yaca (1
yac B Heeno), B 11 kimacce — 34 yaca (1 gac B Hezeno).

B 2025-2026 yae6nom roay: B 10 kacce ¢pakTuuecku BbIagaeT 35 4acoB B TOJ.
B 11 wmacce -1 uac BbIazaeT Ha KaJeHAApPHBIM Mpa3IHUYHBIA JEHb —
23.02.2026r. mu 2 yaca BeImagaroT Ha padounme aHu 09.03.2026r. u 11.05.2026 ,
KoTopble B 2026 romy cuuTaroTcs BBIXOJHbIMH JHAMH.( cornacHO IIpoekta
[Tocranosnenus IpaBurenscrBa Poccniickoit @enepanun "O nepeHoce BBIXOAHBIX
aaei B 2026 rony"(moaroroBiien MunTpynom Poccum  01.07.2025 T1.)
B cBsa3u ¢ (pakTHUECKMM KOJMYECTBOM YYEOHBIX JHEH, C Y4ETOM TOJ0BOTO
KaleHaapHoro ydeOHoro rpaduka Ha 2025-2026 y4eOHBIH TOA, pacmUCaHUs
3aHSATUNA, BBINOJIHEHUE pabouux mporpaMMm Mo xumuu B 11 kiacce Oyner
o0ecrieyeHo B IMOJTHOM 00BEME 3a cueT OJIOKOBOM MOJayd Marepualia, YpPOKOB
NoBTOpeHus 1 pe3epBHbIX yacoB 16.02.2026, 02.03.2026



COIEPKAHUE OBYUEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coequHennit A. M. bytneposa, e€ ocHoBHbIE TToN0KeHUs. CTPYKTypHbIE (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYECKUX COCJUHEHUU (CUCTEMAaTUYecKas) M TPUBHAIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJICIMPOBAHHE MOJEKYJ OpPraHMYECKHUX BEIIECTB, HaOMIOJEHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psA. Meran W 3TaH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PSAA. DTUIEH U IMPONMUIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuusi noiaumepusanuu). [lomydyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHYECKHUE CBOWCTBA (peakUuu TMAPUPOBAHHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckass CBSI3b MEXKIY YIJIEBOAOPOAAMH, IPUHAICKAIIUMU K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbIi ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIoOreHONPOU3BOIHBIX, MMPOBEICHUE NPAKTUYECKON PabOThl: MOJIyYeHHE STUIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKLIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

IIpenensHble OQHOATOMHBIE CIMPTBHL. MeETaHOI W 3TAHON: CTPOCHHE,
(¢u3znueckrue W XHUMHYECKHE CBOWCTBa (peakUMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpuMeHeHue. BoaopomHble CBs3U MeXAY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
(¢uznuecke W XUMHUYECKHME CBOMCTBA (B3aMMOJAEHCTBHE CO ULIEIIOYHBIMH

MeTajlaMy, KayeCTBEHHAs peakius Ha MHOI0aTOMHbIE CHUpPThI). [lelicTBue Ha
opraHusM yenoseka. [[pumMeHeHne riamuepuHa U STUIIEHTJIMKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3WYECKHMEe ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznueckre U XMMUYECKHE CBOMCTBA (peakIMM OKUCIEHUS M BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue A Kjacca KUCJIOT, peakius dTepuduKaium), mojiydyeHue U MpuMeHeHue.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

CnoxHble >(QUpbl KaK MPOM3BOJHbIE KapOOHOBBIX KuciaoT. [uaponus
cinoxHbIX 2¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buonornueckas
pOJIb KUPOB.



YrimeBoael:  cocraB, KilaccuUKanUsA  yriaeBogoB  (MOHO-, JHU- U
nonucaxapubl). ['oko3a — nmpocTeimii MOHOCaXxapu/i: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHME W XUMHUYECKHE CBOMCTBa (B3aMMONIEUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIFOKO3bI), HaXOXJACHUE B TMPHUPOJEC, NPUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u nemnono3a kak npupoiHbie nomumepbl. CTpoeHrne Kpaxmaia u
EUTI0NI03bl.  DU3WYeckue W XUMHYECKHE CBOWCTBA Kpaxmana (THAPOIH3,
KauyeCTBECHHAS PEAKIIHsI C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
NpoBe/IcHNEe, HAOJIOJICHUE W ONMHUCAHUE JEMOHCTPAIMOHHBIX OTBITOB: TOPCHHUE
CIIUPTOB, KA4YE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIUPTOB (OKHCIECHHE ATaHOJIA
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmaia € HOIOM),
IIPOBEICHNE MTPAKTUIECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIMK O W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEaKIINN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTepHblE OpraHuyeckue coeauHeHus. duzndeckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku kak TNpUPOJHBIE BBHICOKOMOJEKYISpHbIE coenuHenus. [lepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOIbl HW3YYCHHS BEIISCTB M WX IPEBPAICHHMA:
HA0JII0/ICHHE W ONMKMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATYypalus OeNKOB Mpu
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3AINH, CPEIHSIST MOJIEKYIsIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHCHHA —
TIOJTUMEPHU3AIIHSI ¥ TIOJTMKOHICHCAITHS.

OKCIEpUMEHTAIbHBIE METObl HW3YYECHHs] BEIIECTB M WX IMPEBpaIlCHH:
O3HAaKOMJICHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanus MeXNpeIMETHBIX CBSI3eH NPH M3YYCHUHM OPraHWYSCKON XUMHUHU B
10 kiacce OCYIIECTBIIIETCS YEpe3 HCIIONb30BaHHE KaK OOIIHMX €CTEeCTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SBJISIOMUXCS CHUCTEMHBIMH I OTACIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, nNepruoJuIHOCTb, HAOIIOCHHE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranmsMm, Owocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doToCHHTE3, OMOJOTWYECKH AaKTUBHBIC BelIecTBa (OCNKH, YTIIEBOJIbI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHUYECKHE IMperapaThl, MaTeprabl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J04YKa. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoanyeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
. . Menpneneea. CBsi3b NEPUOANYECKOrO 3akoHA U [lepmoamyeckoil cucTemsl
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XHUMHUUYECKUX DJJIEMEHTOB W
0o0pa3yeMbIX HMMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPyHIaM MU MEpUOJIaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TIOJSpHAs, MOHHas, MeTalinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPHUIATEIHLHOCTD.
Crenienb okuciaeHus. MOHBI: KAaTUOHBI 1 aHUOHBI.



BemectBa  MONEKYyISIpHOTO U HEMOJIEKYJISIPHOTO ~ CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTAIUIMYECKOU PELIETKH.

[Tonstne o nucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYE€CKONM M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paziluyHbIX (akTopoB. OOpaTtuMbie
peakiuu. XuUMHUYECKOoe paBHOBecHe. DakTopbl, BIUSIOIINE HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKuCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKMCAaHHUE JEMOHCTPALIMOHHBIX U J1aOOPATOPHBIX OIBITOB (Pa30KEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUM KaTAIIM3aTOPA, ONPEAECIECHUE CPEIBl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUUECKON paboThl «BiusiHue paznuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXUMHUYECKHE PACUEThl, PACU€Thl C HCIOJB30BAHUEM IOHATHUS «MACCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoguueckor  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
dusnyeckre CBONCTBA HEMETAJJIOB. AJUIOTPOINUS HEMETALIOB (HAa MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAUIOB (TaJlOT€HOB, CEpPbI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [Tonoxenue MeraiuioB B llepuogmyeckoil cucTeMe XMMHUUYECKHX
anemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OOmme ¢gusznyeckue cBorcTBa MeTauioB. CriiaBbl METaJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJlOMUHUHN, IIMHK, XPOM, KeJIe30, Me/b) U UX COCTMHCHUH.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTANLHBIX 3aja4, HaONI0JICHWEe U OIHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuérpl mMaccel BeliecTBa WM 00bEMA ra3oB MO WM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHs 4 )KU3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, DPHEPreTUYECKON W MUIIEBOM
0e30MacHOCTH, Pa3BUTUM MeAWIMHBL. [loHSTHE O HayyHBIX METOAAX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB W MATEpPUATIOB: BaXXHEWILIHNE CTPOUTEIIbHBIE
MaTepuasbl, KOHCTPYKIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUSL U 3I0POBbE YEIIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOr0 MCIOJIb30BAHUS MPENapaToB OBITOBOW XMUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS YE€pE3 MCIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX PEIMETOB ECTECTBEHHO-HAYUYHOIO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



®dwusuka: MaTepus, SHEPTHs, Macca, aToM, dJIEKTPOH, MPOTOH, HEHTPOH, WOH,
M30TOII, PaAHMOaKTUBHOCTH, MOJIEKYJa, SJHEPTeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe€ COCTOSIHHE BEILECTBA, (PU3MUECKHUE BEMYMHBI U €IUHUIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAJLTYpPIHs, MPOU3BOACTBO
CTPOMUTENBHBIX MAaTEpUANIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHUIIEBas
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TIPOI'PAMMBI 110 XUMNN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHBIM W TpeaMeTHbIM). HaydHo-MeTogumdecko OCHOBOW ISt
pa3pabOTKH IIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPaMM CPEIHETo OOIIero
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B cooTrBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM TIOAXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3YIhTAaTOB OCBOCHHS TpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKONW TIpakTaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICIICHUIO;

HAJIMYE MOTUBAIIUN K 00yUYEHUIO;

IIEJICHATIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IICHHOCTEH M UICTOPUUECKUX TPAJAUINI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATENHHOCTH IIEHHOCTHO-CMBICIIOBBIMUA yCTaHOBKAMH, TMPUCYIIMMH IEIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHUs;

HaJIM4YMe TPABOCO3HAHUS DKOJOTHUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMIHOCTHBIE pe3ybTaThl OCBOSHUS TpenaMera «XWUMHUS» JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM M BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUHM C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH ¥  TIpaBWIAMH  TIOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHMS, CaMOpPa3BUTHUSI W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIM9HOCTHBIE pe3yiabTaThl OCBOCHHUSA TMpeaMeTa «XHMHUS»  OTpakaroT
c(hOpMHPOBAHHOCTh OIbBITA ITO3HABATEILHONH M TMPAKTUYCCKOW ESATEITbHOCTH
0o0yyJaromuxcs Mo peaanu3aiiy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIEC B
Y4acTH:

1) rpamIaHCKOro0 BOCIIUTAHUS .

OCO3HAHMS 00YJaIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBaYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPENCTABIICHNUS O COIMAJIBHBIX HOpPMaxX M TMPaBWIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJJICKTHRBE;



FOTOBHOCTM K COBMECTHOM TBOPUYECKOM JESATENIBHOCTH TPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEUICHWH y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBITIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHAMATh MOTHUBBI, HAMEPEHUs, JIOTHMKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LHEHHOCTHOI'O OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIHIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS] XMMHUU, OCO3HAHUS TOrO, YTO AOCTHXKEHHUS HAYKU €CTh PE3YNbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MNOCTOSIHHOT'O TPY/a YYEHBIX U MPAKTUKOB;

UHTEpeca M T[03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U NIPUHUMATh OCO3HAHHBIE PEUIECHUS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJAEHUE U TOCTYIKH CBOMX TOBApPHILEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUNA 3THX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 310poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

coOmtofieHuss TpaBui Oe€30MacHOro oOpalleHusi ¢ BeUleCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

NOHUMAHMSI LEHHOCTH TpaBWJ HHAMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCTEACTBUNA W HEMPUATHS BPEAHBIX NPUBBIYEK (yHOTpeOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BAaTEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUUYECKUX 3a]a4
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOISAM TPyAa U pe3ysibTaTaM TPYIOBOU JIEATEIIbHOCTH;

TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY MHAMBUIAYAIbHON TpPaeKTOPUU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) IKOJIOrH4eCcKOro BOCIIHTAHHUS:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHMUSI HEOOXOJUMOCTH HCIIOJIb30BAaHUSL JOCTHKEHUM XUMHUU JUIS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON CpeAe, YMEHHS MNPOrHO3UPOBATH HEOJArONMPHUSTHBIE KOJIOTMYECKUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX IEUCTBUI U MPEAOTBpPALIATh UX;

HAJIUYMS Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MMM B IO3HABAaTEIbHOW, KOMMYHHKATHUBHOW M COIUATIbHOU
NPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(GopMUpPOBaHUU PAIMOHATBHOI'O HAYYHOTO MBIIIJICHUS, CO3JaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM U1  COBPEMEHHOU
UMBWIN3ALUMHA: B €€ T'yMaHUCTHUYECKON HAINpPaBICHHOCTH W BaXXHOM PO B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAULMHBI, OOECIEYEHUH YCIOBUU
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOM(OPTHOM >KM3HM KaXAOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHMMaHUs CYIIHOCTA METOJIOB
NO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJTydaeMble 3HAHUS JIJIS aHAJIW3a W OOBSCHCHMS SBJICHUN OKPYKAIOIIEr0 MUpa U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIellaTh 0OOCHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITCIILHO HCIIOJIb30BaTh XUMHUYCCKHUE 3HAHUS JJIs
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWW TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yabTaThl OCBOEHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMupoBaHus MHUPOBO33pEHUST  O0yYarouuxcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE MOHSTHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuu@uKy METOJ0B IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SBJICHUE,
Ipolecc, CUCTeMa, Hay4YHbIW (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue G YHKITMOHATBHOM
IPaMOTHOCTH U COITUATILHON KOMIETEHITUN 00 yJIarOIINXCS,;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIHHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAeiaTh IENH JACATEIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC NMPU3HAKU MOHITHM M YCTAHABIMBATh HUX B3aUMOCBS3b,



UCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHUS OTACNIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE pPAaCCyKI€HUs (MHIYKTUBHbBIE, JE€AyKTUBHBIE, 10
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA3OBHIBATH MOJIEIbHbBIC IPEACTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
NPHU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB MU XUMHYECKUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMUSI U OCHOBBI Ui (POPMUPOBAHMSI TMUIIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
OpoIecca, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pPe3yibTaT, (POpMYIHpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CAaMOCTOSITEIbHOMY
NOMCKY METOJI0OB pEIICHUs NPAKTUYECKHUX 3a/ad, NPUMEHEHHUIO pPa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
NOMyJIApHasl JUTepaTypa XUMHYECKOTO COJEp)KaHUA, CIPaBOYHBIE IMOCOOUS,
pecypcbl HTepHeTa), aHanu3upoBaTh MH(MOPMALUIO Pa3IMYHBIX BUIOB U (opM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYHNBOCTb;



dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITHh Pa3JIMYHbIC METOABI MPU TIOUCKE H
orbope wuHpOpMAIMKU, HEOOXOAUMOW ISl BBIMOJHEHUS YYEOHBIX 3ajaad
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHpopMaInu (CxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIB, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(pOpMalMeil: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa30OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTETHHO BBITOTHCHHUS TIPEJIOKCHHON 3a/1a4H;

BBICTYINAaTh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JEATEeNbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIIECTB, peaIM3aIlii yIeOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ }eKTUBHBIN croco0 HMX peueHus ¢ Y4YETOM TOJyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



npupoabl, B  (POPMUPOBAHWM  MBINUICHUS W KYJbTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHON IPAaMOTHOCTH, HEOOXOIUMOM 1JIs1 pEIICHHs TPAKTUUYECKUX 3a1a4
U SKOJIOrMYeCKd OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 3/I0POBBIO U NPUPOAHON
cpene;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIlife TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, SJIEKTPOOTPULIATEIBHOCTh, XUMUYECKAast
CBsI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTas W COKpall€HHas), MOJb, MOJSpHas
Macca, MOJSIpHBIM O00BEM, YriaepoJaHbI ckener, (yHKIMOHAJIbHAsA Tpymna,
paauKan, U30Mepus, U30MEPHI, TOMOJIOTHYECKUI PsZ, TOMOJIOrH, YIJIEBOJOPOIBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM Ba)XXHEWUIIMX OpPraHWYECKUX BEIIECTB B OBITY U
PAKTHYECKOM JESTENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBATh MX B3aUMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHSITHUS MpU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYECKMX BEHIECTB W YpaBHEHUH XUMHYECKUX pEaKIui,
W3rOTaBJIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WILIIOCTPALMU KX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHMYeCKUX BEIIECTB IO MX COCTaBY M CTPOEHUIO K ONpEAeIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbI, KHUCIOPOJ U a30TCOAepKaIlne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUA 110
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTAEIbHBIX OPraHUYECKUX BEHIECTB (ITWIICH, MPONMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABI XUMHUYECKOM CBSI3UM B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(OpMHPOBAaHHOCTh YMCHHS TPUMEHATH TIOJIOKCHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. byriepoBa myis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHEHUS MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepU30BaTh  COCTAaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, ATaH, STWJICH, MPOIUJIEH, AalleTUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METAaHO], 3TAHOJ], STHJICHIIUKOJb,
TJIAIIEPUH, (EHOJI, areTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTBHI, TJIIOKO3a,
KpaxmaJl, IeJITI0103a, aMHHOYKCYCHAsI KUCI0Ta), HILTIOCTPUPOBATH TCHETHUECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIUHA C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (He(pTh, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX TNEpepadbOTKH U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHH TIPOBOJAUTH BBIYUCICHUS 10 XUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJWYECTBA HMCXOIHOTO BEIIECTBA WM IMPOIYKTA
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAYYHOTO TO3HAHUS, UCTIOJB3yEeMbIX B XUMUHW TIPH U3yYCHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpEHNE, SKCIIEPUMEHT, MOJIEITUPOBAHHKE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHUE 3HAHUS JIs TPUHSATUS PEIICHUN B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuia MOJIb30BAHUS XUMHUYECKOM
ocyZo W JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBINOJHITH XUMHYECKUUN
AKCIIEPUMEHT (TIPEBPAICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, ITOTYyUEHUE
STWJIICHA W W3YYCHHE €r0 CBOMCTB, KAYEeCTBCHHBIC PEAKIUHA OPTaHUYECKHUX
BEIIECTB, JCHaTypalus O€IKOB NMpPU HArpeBaHUU, IIBETHBIE peaklUu OEIKOB) B
COOTBETCTBUHM C TMpaBUJIaMU TEXHUKU OE€30MaCHOCTH TpU OOpalleHUuu C
BEIIECTBAMHU W JA0OPaTOPHBIM OOOPYIOBAHHWEM, TPEACTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIY4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOopMUPOBAaHHOCThL ~ YMEHHUW  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKH
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXpPAHEHMSI CBOETO 3JI0POBbS M OKpY)KAIOUIEH MPUPOAHON Cpelbl, OCO3HABAaTh
OIACHOCTh BO3JICHCTBHUS HA KUBBIE OPTraHU3MBI ONPENETEHHBIX OPTaHUICCKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIIEHUSI M TMPEJOTBPAICHUS WX BPEAHOIO BO3JCUCTBHUS HAa OpraHU3M
YeII0BEKa;

JUIs 00YYaIOIIUXCSl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMCHATh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITIO3HAHHUS BEIICCTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins ajis 3anucu XuMUYeCKuX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHWMHUU B TMO3HAHUU SIBICHUU
npuposibl, B  (GOPMUPOBAHUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAaKTUISCKUX 3a1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METAJJTMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakii, XUMHUYECKOE€ DPAaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
BJICKTPOJIUTUYECKONW Auccouranuu, nepuoanueckur 3akon [[. M. Menpeneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHMHMUYECKHX SIBJICHHH, (PaKTOJOTHUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(hOpMUPOBAaHHOCTh YMEHHWH BBIABIISITh XapaKTEpHbIE TPU3HAKU TOHSATHIMA,
YCTaHABJIMBaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA MPHU
OMMCAaHWU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpMHPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY JJIS
coctaBieHus (GopMyn BEmIECTB M  YpPaBHEHUM  XUMUYECKUX  pEaKIuH,
cuctematuieckyto HomeHknarypy (IJUPAC) u TpuBnanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BeleCTB (yrapHblil Tra3, YrIEKUCIbIA ra3, aMMHUaK, Tali€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OINpEAENsATh BaJEHTHOCTb U CTENEHb OKUCIICHHUS
XMMHUYECKUX DJIEMEHTOB B COCAMHEHUSX PAa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJI€HTHAs, MOHHAsI, METAJUINYECKasi, BOJOPO/IHAS) B COCAUHEHHUSIX, TUI
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
MOHHAsI, METAJUTMUECKas), XapakTep cpeAbl B BOAHBIX paCTBOPaX HEOPTraHUYECKHUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTaHABJIMBAaTh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY Kiaccy/Tpynmne
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIbl U HEMETAILJIbl, OKCU/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JIeMeHTOB |—4 mepuonoB Ilepmonudeckon CHCTEMBI
XuMHYecKux d3jemMeHToB JI. M. MeHnaeneeBa, MCHOAb3ysS MOHATHA «S-, P-, O-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHU», OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCIMHEHUU
1o nepuoaam u rpynnam [lepuonnueckon cucremMsl XUMUYECKHUX di1eMeHTOB 1. .
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATh XMUMHYECKHUE PEAKIUU TI0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHIO CTEIEHEW OKMCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHMI COCTABJISATh YPaBHEHHUS PEaKIUN pPa3THUHbIX
THUTIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOT'O OOMEHA, yUUTHIBAs
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCThL YMEHHH TPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHMH  pacKpbiBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAaHOBUTENIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkIuu OT Pa3InYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IIPOIIECCHI,
JEeXKAIUE B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUH TPOBOJIUTH BBIYUCICHHUS C HCIOJIH30BAHHEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MACChl BEIIeCTBA WU 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OJHOIO M3 YYAaCTBYIOIIHMX B PEaKIUU
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
NoCcyZ0oi W JabopaTOPHBIM OOOpPYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBINNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECIECHUE CpEeabl PAaCTBOPOB BEHIECTB € NOMOIIBK) YHUBEPCAIBHOIO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBIE PeaklMM Ha cyibdaT-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHbIX 3aJad Mo
teMam «Metamnel» U «Hemeramibl») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOopMUPOBAaHHOCThL ~ YMEHHUW  COOJIOJAaTh  MpaBWIa  AKOJOTUYECKH
1e7ecoo0pa3Horo TMOBEAeHHUS B OBITY M TPYAOBOM JACATEIBLHOCTH B IEJAX
COXPaHEHHUsI CBOErO 3JI0POBbSI M OKPYXKAKOIIEH MPUPOIHOM CPEIbI, OCO3HABATH
OMACHOCTh BO3/ICHCTBHS HA KUBBIE OPTaHU3MBI ONPEACIEHHBIX BEMIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
MPEIOTBPAILIEHUS] UX BPEAHOIO BO3/ICMCTBUS HA OPraHU3M Y€JIOBEKA,

JUIS 00YYaOIIUXCS ¢ OrPaHUYCHHBIMHA BO3MOKHOCTSIMH 3JI0POBBS: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CIICTIBIX M CIHA0OBUIAIIMX OOYYaIOMMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsa mig 3anmucu XuMHAYeCKuX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMMmbl

KosunugecTBo yacoB

KonTtpoabHsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JyeKTpoHHbIE (U (POBbIE) 00pa3oBaTeIbHbIE
pecypchl

Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHNYeCcKOH XUMHH

IIpenmer
OpraHWYEeCKON XUMUHU.
Teopus crpoeHus
OpraHUYECKHUX

1.1

coenuHeHuit A. M.
byrneposa

http://khimia.ril.ru/ http://cnit.ssau.ru/organics/

Uroro no pazgeny

Paznea 2. Yraesogopoasl

IIpenenbuble
2.1 YTIEBOIOPOABI —
aJIKaHbI

http://khimia.ril.ru/ http://cnit.ssau.ru/organics/

Henpenenbasie
59 yIJI€BOAOPOABL:
' AJIKEHBI, aJIKaJINEHBI,

AJIKMHBI

https://multiurok.ru/all-
goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc

Apomatuueckue
YIJI€BOIOPObI

2.3

https://multiurok.ru/all-
goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc

IIpuponusie
2.4 UCTOYHUKHU
YTJIEBOJOPOAOB M UX

https://multiurok.ru/all-
goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc



http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
https://multiurok.ru/all-goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
https://multiurok.ru/all-goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
https://multiurok.ru/all-goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
https://multiurok.ru/all-goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
https://multiurok.ru/all-goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
https://multiurok.ru/all-goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc

nepepadboTka

Hroro no pazneny

13

Paspnen 3. Kuciiopoacoaep:kamue opranu

YeCKue CoeJMHEeHUuA

3.1 Cruptsl. Oenon 3 0 http://khimia.ril.ru/ http://cnit.ssau.ru/organics/
AJILIEruan!.
K

3.2 apOonoBBIC 7 0 http://khimia.ril.ru/ http://cnit.ssau.ru/organics/
KHACJIOTEI. CII0KHBIE
3UpHI

3.3 VrineBoasl 3 2 http://khimia.ril.ru/ http://cnit.ssau.ru/organics/

Hroro mo pazueny 13

Pa3nea 4. Aszorcoaepkaniue opraHn4ecKue CoOeJHHeHUs

AMUHBL.
4.1 AMWHOKHUCIIOTEI. 3 0 http://khimia.ril.ru/ http://cnit.ssau.ru/organics/
benku
Hroro mo pazneny 3
Pa3pnen 5. BoicokoMoOsIeKY IsIpHbIE COCAUHECHUSI
5.1 ACTMacCHl 2 0 http://khimia.ril.ru/ http://cnit.ssau.ru/organics/
Kayuyxu. Bonokna
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO 34 3
YACOB I10 [TPOTPAMME



http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/

11 KJIACC

HaunMeHoBanue KoangecTBo yacoB
Ne JJ1eKTpOHHbIE (U (pPpOBbIE) 00pa3oBaTeNbHbIE
pa3aesioB U TeM Kontpoabubie | IlpakTnuyeckue
n/n Bcero pecypcbl
NporpaMmMsbl padoThbI padoTsbI
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
CrpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U . .
11 I 3 0 0 http://khimia.ril.ru/ https://multiurok.ru/all-
' cpuoarteckad goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
CHUCTEMAa XUMHYECKUX
anemenToB Jl. U.
MenneneeBa
CrpoeHnue BeniecTna.
1.2 MHuoroo6pa3ue 4 0 0 http://khimia.ril.ru/
BEIECTB
1.3 XHUMHUYECKUE PEaKINU 6 1 1
Hroro no paszueny 13 http://khimia.ril.ru/ http://cnit.ssau.ru/organics/
Pasnen 2. Heopranuueckasi XumMust
https://multiurok.ru/all-
21 Meramsr 6 ) 1 goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
https://multiurok.ru/all-
2.2 Hemeramuner 9 1 1 goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
CBs3b
HEOPraHUYECKUX U . . .
2.3 p 2 0 0 http://khimia.ril.ru/ http://cnit.ssau.ru/organics/
OpPraHUYECKUX
BEIIECTB



http://khimia.ri1.ru/
https://multiurok.ru/all-goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
https://multiurok.ru/all-goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
http://khimia.ri1.ru/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
https://multiurok.ru/all-goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
https://multiurok.ru/all-goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
https://multiurok.ru/all-goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
https://multiurok.ru/all-goto/?url=http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/

Hroro no pazgeny

Pa3zgea 3. XuMus 4 s;KU3HL

17

http://khimia.ril.ru/ http://cnit.ssau.ru/organics/

3.1 XUMHUA U KA3HD 4 http://khimia.ril.ru/ http://cnit.ssau.ru/organics/
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME



http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/

HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JJ1eKTPOHHbIE
HdarTa usyyenus
Ne nugposbie
Tema ypoka KonTposabnblie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
IUIaH daxr pecypcenl
[Ipeamer opraHn4ecKoOi XUMUH, . .
. http://cnit.ssau.ru/organics/
1 €€ BOBHMKHOBEHUE, Pa3BUTHE U 1 0 0 02.09.20 )
http://c-books.narod.ru/
3HAUYCHHUE 25
Teopust ctpoeHus . )
T http://cnit.ssau.ru/organics/
2 I\/I[) E B ' 1 0 0 09.09.20 http://c-books.narod.ru/
- PYTJICpOBA, €C OCHOBHBIC 25 http://formula44.narod.ru/
TTOJIOKEHUS
[IpencraBnenue o
KJ1acCU(UKALMU OPTaHUYECKUX ] )
semmects. HoMeHKIaTYDa http://cnit.ssau.ru/organics/
3 HHECTE. P 1 0 0 16.09.20 http://c-books.narod.ru/
(cucTemaTriecKa) H 25 http://formulad44.narod.ru/
TPUBHAJIbHBIC HA3BAHUS
OpPraHN4YC€CKUX BCIICCTB
An : Alc- . :
4 KaHbI COCTaBUI/I CTpOEHUE, 1 0 0 93.09.20 http'//c books.narod.ru/
TOMOJIOTHYECKHUH PsAJT o5 http://formula44.narod.ru/
MeTaH 1 5TaH — IhocTelme http://cnit.ssau.ru/organics/
5 P 1 0 0 30.09.20 http://c-books.narod.ru/
TIPCACTABUTCIIN a/lKaHOB 25 http://formula44.narod.ru/
6 AJIKEHBI: COCTaB U CTPOEHUE, 1 0 0 http://c-books.narod.ru/
CBOMCTBA 07.10.20 http://formulad4.narod.ru/



http://cnit.ssau.ru/organics/
http://c-books.narod.ru/
http://cnit.ssau.ru/organics/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://cnit.ssau.ru/organics/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://cnit.ssau.ru/organics/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/

25

OTUJIEH U MPOIUIEH —

http://c-books.narod.ru/

7 MIPOCTEHNIINE ITPEICTABUTENIN 14.10.20 http://formulad4.narod.ru/
AJIKEHOB 25
[IpaxTrueckas pabora No 1.

8 I 91.10.20 http://c-books.narod.ru/
«lomyHerue 3THHfHa 1 " http://formula44.narod.ru/
M3y4YEHUE €ro CBOWCTBY 25
Anxanuensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [lonyuenue http://c-books.narod.ru/

9 11.11.20 )

CUHTETUYECKOI0 KayuyKa 1 o5 http://formula44.narod.ru/
pe3UHBI

AJKUHBI: COCTaB M OCOOEHHOCTHU

CTPOEHHUs], TOMOJIOTHYECKHUI http://c-books.narod.ru/

10 .. 18.11.20 )
pal. AueTuineH — IpoCcTeUIIni o5 http://formula44.narod.ru/
MPECTAaBUTEIh ATKUHOB

11 BI)I‘II/ICJ'ICHI/IjI 110 YPaBHEHUIO 95 11.20 httpf//C-books.narod.ru/
XUMHYECKOW PEaKIun o5 http://formula44.narod.ru/

12 ApeHbl: O6€H301 U TOIYOI. 02.12.20 httpf//c—books.narod.ru/
TOKCUYHOCTH apEHOB o5 http://formula44.narod.ru/
I'enetuueckas cBs3b

13 YTJIEBOJAOPOIOB, 09.12.20 httpf//c-books. narod.ru/
MPUHAICKAIMX K Pa3IAYHBIM o5 http://formula44.narod.ru/
KJlaccaM

14 Kontposnbnas padoTa mo 16.12.20 http://c-books.narod.ru/

paszeny «YTieBOAOpOIAbI»

25

http://formula44.narod.ru/



http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/

[IpuponHbIE HCTOYHUKH
YTJIEBOJOPOAOB: IPUPOIHBIN a3

http://c-books.narod.ru/

15 U TIOITYTHbIE Heq)TSIHIiIe rassl, 23.12.20 http://formulad4.narod.ru/
HE(PTh U IPOIYKTHI €€ 25
nepepaboTKu
[IpupoaHbie ICTOUHUKH

16 yrneBOHOpOIIOB&)Hp VIPOJBII Tas 30.12.20 http://c-books.narod.ru/

1 TOTLYTHRIC HE THHIT_IG rasel o http://formula44.narod.ru/
HE(PTh U IPOIYKTHI €€ 25

nepepaboTKu

[IpenenbHble 0OJTHOATOMHBIE

17 ] 13.01.20 http://c-books.narod.ru/
CIUPTHI: METAHOJI ¥ 3TAHOJL. .01. http://formulad4.narod.ru/
BonoponHas cBsi3b 26

18 MHOroaTroMHbI€ CIIUPTHI: 90.01.20 httpf//C-books.narod.ru/
JTUJIEHIJIMKOJb U INIMLIEPUH 26 http://formula44.narod.ru/
DeHOJI: CTPOCHUE MOJIEKYIIBI,

19 97.01.20 http://c-books.narod.ru/
(pnzquecme 1 XHMITHCECKHC T http://formulad44.narod.ru/
CBOMCTBA, IPUMEHEHNE 26
Anbaeruasl: popmanbIerua u http://c-books.narod.ru/

20 03.02.20 )
aleTAIbAETUI. ALIETOH 26 http://formula44.narod.ru/
OnHOOCHOBHBIE IIPEJEIIbHBIE

21 6 ) 10.02.20 http://c-books.narod.ru/
KapOOHOBBIC KHCIOTHL: o http://formula44.narod.ru/
MypaBbHHAS U YKCYCHasI 26
IIpakTuueckas padora Ne 2.

P THq * PaboT . http://c-books.narod.ru/

22 «CBolicTBa pacTBOpa YKCYCHOM 17.02.20

KHCJIIOTBI»

26

http://formula44.narod.ru/



http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/

CTeapI/IHOBaﬂ 1 OJICMHOBasA

http://c-books.narod.ru/

23 KHUCJIOTHI, KaK MPeACTaBUTETN 24.02.20 http://formulad4.narod.ru/
BBICIINX KapOOHOBBIX KHCIIOT 26
MBpbL1a Kak coJId BBICIIUX

24 5 03.03.20 http://c-books.narod.ru/
Kap OHOBI’Di KHCTIOT, 11X R http://formula44.narod.ru/
MOIOIIEE JECTBUE 26
Crnoxuble 3(UpbI Kak
MIPOU3BOJIHBIE KapOOHOBBIX http://c-books.narod.ru/

25 10.03.20 )

KHUCJIOT. ' MIpOIIN3 CIIOKHBIX 26 http://formula44.narod.ru/
3¢upoB
Kupsl: rugponus, npuMeHeHue, http://c-books.narod.ru/

26 17.03.20
Ouosorudeckas poJib KUpPOB 26 http://formula44.narod.ru/
YrneBoasl: COCTaB,

97 kinaccuukanus. Baxueitmume 94.03.20 httpf//C-books.narod.ru/
MIpEACTaBUTENH: TIII0K034, 26 http://formula44.narod.ru/
¢bpykTO3a, caxaposa

28 Kpaxman u nemnronos3a kak 07.04.20 httpf//c-books.narod.ru/
MIPUPOJHBIE TIOJIUMEPHI 26 http://formula44.narod.ru/

29 AMUHBI: METUJIAMHUH U aHUJIHH 14.04.20 httpf//c-books.narod.ru/

26 http://formula44.narod.ru/
OO6mras xapakTepucTUKa
a30TCOJEPKAMNX OPTaHUYECKHUX http://c-books.narod.ru/

30 . - 21.04.20 )
coenuHeHuit / Beepoccuiickas 26 http://formula44.narod.ru/
IpoBepoyHas pabora

http://c-books. :
31 KonTponbaas pabora 1o prife-books. 4ot/

http://formula44.narod.ru/



http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/

paszzaeny
«Kucnopoacoaepxaiue
OpPTaHUYeCKHUE COCAMHEHUS/
Bcepoccuiickas mpoBepoyHas
pabota

28.04.20
26

AMMHOKHCIOTHI KaK
amM(OTepHBIE OPraHNIECKUE
COEIMHEHNS, UX OMOJIOTHYECKOE

http://c-books.narod.ru/

32 sgauenue. Ilentunsl. beaku kak 1 05.05.20 http://formulad4.narod.ru/
MIPUPOTHBIC 26
BBICOKOMOJICKYJISIPHBIC
COEIMHEHUS
O

33 CHOBHBIC HOMATHA XHMHH 1 12.05.20 http://c-books.narod.ru/
BBICOKOMOHnyHHp HpIX R http://formula44.narod.ru/
COEIMHEHUN 26
OCHOBHLIG METOAbI CUHTEC3a

34 BBICOKOMOJIVGKyJIHpHBIX 1 19.05.20 httpf//c—books. narod.ru/
coequHeHuii. [InactMaccsl, 26 http://formulad4.narod.ru/
Kay4yKH, BOJIOKHA

35 Tnactmaccet. Kayuykn. 1 26.05.20 http://c-books.narod.ru/
Boisokna

26
OBIIEE KOJIMYECTBO YACOB I10 35

I[TPOTPAMME



http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://c-books.narod.ru/

[Ipenmet: Xumust

JIMCT KOPPEKTHPOBKH padoyeil mporpaMmMbl (KaJleHAAPHO-TEMATHYECKOIr0 MJIAHUPOBAHMS)

Kiacc: 10
2025/2026 yuebHbIit roj
No Tema KommuecTBo yacon Harta [Tpuunna Crnoco6
ypokKa ITo mnany Hano KOPPEKTUPOBKH KOPPEKTUPOBKHU
Ilman | ®axr
Yuurenb (E.B.Cepena)
«CormacoBaHO»

3amecTuTenb JupekTopa no Y BP
MBOY «llebanunckas COLL um. B. 1. ®omuuéBa» O. B. Kpsuiosa




11 KJIACC

KoanuyecTBOo 4acos

JIEKTPOHHBIE
No Jdara nzyyenus HHdpoBEIe
w/n Tema ypoka Beero Kontpoabnbie | IlpakTnueckue 0BpasoBaTEbHbIE
padoThbI padoTsI pecypest
IU1aH daxt

XUMHYECKUH JIEMEHT. ATOM.
DnexTpoHHas KOH(UTyparus 1 0 0 01.09.2025 http://khimia.ril.ru/
aTOMOB
[lepuoguyeckuii 3aK0H 1
[lepuoguueckas cucteMa
XUMHYECKHX 3eMeHTOB /I. 1. 1 0 0 http://khimia.ril.ru/
MeHneneeBa, ux CBA3b C 08.09.2025 http://cnit.ssau.ru/organics/
COBPEMEHHOI Teopuel CTPOECHHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKUX HJIEMEHTOB
U X COCIMHEHUH 10 TPpyIaM 1
nepuoaam. 3HaueHue 1 0 0 http://khimia.ril.ru/
HEPHOANIECKOTO 3aKOHA U 15.09.2025 http://cnit.ssau.ru/organics/
CHUCTEMBI XUMHYECKHUX PJIEMEHTOB
J.1. MenneneeBa B pa3BuTUU
HAyKH
CtpoeHue BeliecTna.
XuMuyeckas CBsi3b, €€ BUIbL; L
MeXaHU3MBI 06pa3013aH1/1;1H 1 0 0 http://kh.l DA LI )

22.09.2025 http://cnit.ssau.ru/organics/
KOBAJICHTHOU CBA3U. Boxnoponnas
CBA3b



http://khimia.ri1.ru/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/

BanentHoCTb.
DJIEKTPOOTPULIATETBHOCTb.
Crenenb okuciienus. Bemecrpa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

29.09.2025

http://khimia.ril.ru/

http://cnit.ssau.ru/organics/

[TonsaTue o nuCIEpPCHBIX
cuctemax. McTuHHBIC 1
KOJUUJIOUHBIE PACTBOPBI.
MaccoBas 1075 BEIllecTBa B
pacTtBope

06.10.2025

http://khimia.ril.ru/

http://cnit.ssau.ru/organics/

Krnaccugukanus u HoMeHKIIaTypa
HEOPraHUYECKUX COCTUHEHUM.
I'enernueckas cBsA3b
HEOPraHUYECKUX BEILECTB,
Pa3JIMYHBIX KJIACCOB

Knaccudukanms XuMuIecKkux
peaKkuil B HEOPraHU4YECKON U
OpraHUYeCKON XMMHUHU. 3aKOH
COXPAaHEHHsI MacCChl BEILIECTB;
3aKOH COXPAHEHUs U
IIPEBPALLECHMS SHEPTUU TIPH
XUMUYECKUX PEAKLUAX

13.10.2025

20.10.2025

http://khimia.ril.ru/

http://cnit.ssau.ru/organics/

http://khimia.ril.ru/

http://cnit.ssau.ru/organics/

CxkopocTts peaknuu. O0paTuMbie
peakuuu. XUMHYECKOe
paBHOBECHE

10.11.2025

http://khimia.ril.ru/

http://cnit.ssau.ru/organics/

10

[Ipaktuyeckas padora Ne 1.
«BnusHue pa3nuyHbIX GaKTOpoOB
Ha CKOPOCTh XUMHYECKON
peaKIm»

17.11.2025

http://khimia.ril.ru/

http://cnit.ssau.ru/organics/



http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/

DeKTpoIUTHYECKAs
nuccornuanms. IloasaTue o
BOJIOpOIHOM Moka3zaTese (PH)

http://khimia.ril.ru/

1 pacTBOpa. Peakinu HOHHOTO 24.11.2025 http://cnit.ssau.ru/organics/
oOMeHa. ['uaponu3 opraHn4ecKux
Y HEOPTraHWYECKHX BEILIECTB

12 Kontponsnas pabora no pazueny http://khimia.ril.ru/
«TeopeTryeckre OCHOBBI XUMHM) 01.12.2025 http://cnit.ssau.ru/organics/
OxucaurenpHo-

13 BOCCTAHOBUTEJIHHBIE PEAKIINY. http://khimia.ril.ru/
[MousiTre 00 DIIEKTPOIIU3E 08.12.2025 http://cnit.ssau.ru/organics/
pacIlIaBOB U PACTBOPOB COJIEH
Mertanibl, UX MOJOKEHUE B
[Iepuoanueckon cucreme

14 XUMHUYeCKHX dj1emenToB 1. 1. http://khimia.ril.ru/
MenneneeBa 1 0COOCHHOCTH 15.12.2025 http://cnit.ssau.ru/organics/
cTpoeHust atTomoB. Obmue
(u3nueckue CBOMCTBA METAIIIOB
CniaBbl METaJUIOB. L

15 DIEKTPOXUMHUYECKHUH PsiJT http://kh.l R i

. 22.12.2025 http://cnit.ssau.ru/organics/
HaIPsKEHUN METaJIOB
XUMUYECKUE CBOWCTBA

16 BOKHEUIITUX METAILIOB (HATPHA, http://khimia.ril.ru/
KaJul, KaJbIUi, MaTHHH, 29.12.2025 http://cnit.ssau.ru/organics/
AIIOMUHMI) U UX COETMHEHUN

17 XHUMHUUYECKUE CBOMCTBA XpOMa, http://khimia.ril.ru/

MEION U UX COEIUHEHUH 12.01.2026 http://cnit.ssau.ru/organics/

18 XuMHYECKHE CBOMCTBA ITUHKA, http://khimia.ril.ru/
J)Kee3a U UX COeIUHEHUN 19.01.2026 http://cnit.ssau.ru/organics/



http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/
http://khimia.ri1.ru/
http://cnit.ssau.ru/organics/

[Ipaktuueckas padora Ne 2.

http://khimia.ril.ru/

1 "P - -
° CHICHHE SKCTCPHMEHTAILHBIX 26.01.2026 http://cnit.ssau.ru/organics/
3a7a4 1o reMe «MeTauis»"
Hemeramnel, MX HOJIOKEHNE B
[Tepunonnueckoii cucreme o
20 XUMHYeCKHX daeMeHToB JI. 1 http://khimia.ril.u/
o 02.02.2026 http://cnit.ssau.ru/organics/
MenzeneeBa 1 0COOEHHOCTH
CTpOEHUA aTOMOB
dusznueckue cBoiicTBa
HEMETAJIJIOB. AJUTOTPOTIHS o
21 HEMETAIIOB (Ha IIpEMEpe http://khimia.ril.ru/
P P 09.02.2026 http://cnit.ssau.ru/organics/
KHCTIopoia, cephl, pocdopa u
yriepoja)
XHUMHYECKHE CBOMCTBA L
22 FTOLCHOB. CEODBL I HX http://khimia.ril.ru/
N P 16.02.2026 http://cnit.ssau.ru/organics/
COCIUHCHNN
23 XuMHYeCKHE CBOMCTBA a30Ta, http://khimia.ril.ru/
(dbocdopa u ux coeTMHEHHIA 16.02.2026 http://cnit.ssau.ru/organics/
24 XHUMHUYECKUE CBOMCTBA yriepo/a, http://khimia.ril.ru/
KPEMHHUSI 1 IX COCTMHCHUI 02.03.2026 http://cnit.ssau.ru/organics/
o5 [IpumeHeHne BaKHEUIINX http://khimia.ril.ru/
HEMETAILIOB U UX COCIMHEHUN 02.03.2026 http://cnit.ssau.ru/organics/
O000111eHNE U CUCTEMATU3ALML
3HaHu# 1Mo TeMe «HemeTamien. L
26 Brruncnenus mo ypaBHEHUIM http://khimia.ril.ru/
1 P . 16.03.2026 http://cnit.ssau.ru/organics/
XUMHNYCCKHUX peaKI_[I/II/I )41
TEPMOXUMHUYECKUE PACUETHI
http://khimia.ril.ru/
27 [Ipaktuyeckas padota Ne 3. >

http://cnit.ssau.ru/organics/
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«Petienne 3KCIIepUMEHTAITBHBIX 23.03.2026
3axa4 no teme "Hemetamin"»
Heopranunueckue u

28 OPraHUYeCKHUE KUCIIOTHI. 1 http://kh.imia.ril.ru/ -
Heoprannueckue u 06.04.2026 http://cnit.ssau.ru/organics/
OpraHHyYecKHe OCHOBaHUS

29 KonTtponsHas paboTa o remam 1 http://khimia.ril.ru/
«Metamibsi» 1 «HeMeTais 13.04.2026 http://cnit.ssau.ru/organics/
AmboTepHbIe HEOpraHUYEeCKHE U

0 Temecoxmown 1 b imia Lol

20.04.2026 http://cnit.ssau.ru/organics/

HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB
Ponp xumun B obecrieueHun

31 3KOJIOTHYECKOW, YHEPreTUYECKON 1 http://kh_imia.ril.ru/ .
Y TMIIEBOI 0€30IIaCHOCTH, 27.04.2026 http://cnit.ssau.ru/organics/
Pa3BUTHUU MEIUIIHBI
[IpencraBnenus 06 o6mmx

39 Hay4YHBIX NPUHIIATIAX 1 http://kh_imia.ril.ru/ .
IIPOMBIIUICHHOTO TTOIYYCHHUS 04.05.2026 http://cnit.ssau.ru/organics/
BaXXHEUIIINX BEIICCTB

33 UYenosek B MUpeE BELIECTB U 1 http://kh_imia.ril.ru/ _
MaTepHaoB 18.05.2026 http://cnit.ssau.ru/organics/

34 XuMHUsl ¥ 3J0pPOBbE YeTIOBEKA 1 http://kh-i mia.ri L1 .

25.05.2026 http://cnit.ssau.ru/organics/
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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[Ipenmet: Xumust

JIMCT KOPPEKTHPOBKH padoyeil mporpaMmMbl (KaJEHIAPHO-TEMATHYECKOI0 MJIAHUPOBAHMS)

Kiacc:11
2025/2026 yuebHbIit roj
No Tema KommuecTBo yacon Harta [Tpuunna Crnoco6
ypokKa ITo mnany Hano KOPPEKTUPOBKH KOPPEKTUPOBKHU
Ilman | ®axr
Yuurenb (E.B.Cepena)
«CormacoBaHO»

3amecTuTenb JupekTopa no Y BP
MBOY «llebanunckas COLL um. B. 1. ®omuuéBa» O. B. Kpsuiosa




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

TCOpeTI/I‘IeCKI/IC OCHOBBI OpraHHqCCKOﬁ XNMHH

11

ChopMupoBaHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHpPA, pPOJM XHUMHUU B I[IO3HAHUU
SBJICHUWA TIPUPOJLI, B (OPMHPOBAHWHM MBIIUICHUS U KYJIbTYPHI
TUYHOCTH, €€ (YHKIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOW JIJIst
pelieHusT TPaKTUYECKUX 3a7a4 U IKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3JI0POBBIO M IPUPOTHOM cpejie

1.2

Bianenue cucTeMONM XMMHUYECKHMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIINe MTOHATHUS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIHHOCTh, CTETICHb OKHCICHUS, XHUMHYECKas CBS3b,
MOJIb, MOJIApPHasE Macca, MOJISIPHBIA OOBEM, YIJICPOIHBIA CKEJET,
GyHKIMOHANBHAS ~ TpyNma,  paaukad, U30MepHsl, HU30MEDHI,
TOMOJIOTHUECKHI DS, TOMOJIOTH, VYIJEBOJOPOABI, KHCIOPOA- U
a30TcoJepIKaIie COSIUHECHHs, OMONOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBompl, XKUPBI, OCNKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEUHEHUs); TEOPUU M 3aKOHBI (Teopus
XMMHUYECKOI0 CTpoeHMsl opranumdeckux Bemiects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH, (DAKTOIOTHYICCKHE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHUHM U 0O€30MacCHOM
WCIONB30BAHUM BAXKHEHIIMX HEOPraHWYECKHMX U  OPraHHUYeCKHX

BELIECTB B ObITY M MPAKTUYECKON NeATEIBHOCTH YEIOBEKa

1.3

ChopMHpOBaHHOCT, YMEHMH BBISBIATH XapaKTepHbIE MPHU3HAKU
NOHATHM,  YCTaHaBIMBATB WX  B3aUMOCBS3b,  HCIIOJIB30BATH
COOTBETCTBYIOILIME IIOHATHSA IIPU OINHMCAHUM COCTaBa, CTPOCHUA U

MPEBPAIICHUN OPTraHUYECKUX COCTMHEHUIN

1.4

c(OpPMHUPOBAHHOCTh YMEHUHN HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY
JUISL COCTABJICHHST MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) (opMyn OpraHUYecKUX BELIECTB U  YpaBHEHUH
XUMHUYECKHUX PEAKINi, U3TOTaBIUBATH MOJEIN MOJIEKYJ OPraHUYEeCKUX
BEIIECTB ISl WILTIOCTPALUM MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTpOCHUS




1.5

ChopmupoBaHHOCT, ~ YMEHHH  yCTaHAaBIMBATh  MPUHAJICKHOCTH
M3YYEHHBIX OPTaHUYECKUX BELIECTB MO HUX COCTaBy M CTPOCHHUIO K
ompeAenéHHOMY Kiaccy (Tpymme) coeauHeHui (yriieBOJOpOIbI,
KHCJIOPOJT W a30TCOJEpXkAIINe COEIUHEHUS, BBICOKOMOJIEKYISIPHBIC
COeIMHEHMs), JaBaTh KM  Ha3BaHUs 1O  CUCTEMAaTUYECKOMU

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUSI OMPEACNATh BUIABI XUMUYECKOW CBS3HM B

OpPraHMYECKHUX COSAUHEHMSIX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTH ~YMEHHMS TPUMEHSTH: TIOJIOKEHUS  TEOpHHU
CTpOEHHUsI opraHudeckux BemectB A.M. BytnepoBa nmnst oObscHEHHS
3aBUCHMOCTH CBOWCTB BELIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH

COXPAaHCHUA MacCChl BEIICCTB

YrieBoaopoibl. Kucnoponconep:xamne u a30TCOJIepIKaIlne

OpraHn4€CKUC COCANHCHU. BBICOKOMOJ'ICKy.]'ISIpHI)IC COCIMHCHUA

2.1

CpopMUpPOBAaHHOCT, YMEHHM TPUBOJAUTH TPUBHAIBHBIC Ha3BaHUS
OTJICNIbHBIX OPTraHMYECKUX BEIIECTB (ITHIICH, IMPOIMJICH, alleTHJICH,
ATWICHTJIMKOJb, TJIMIEPUH, (eHom, GopMalbaerua, areTalbIerul,
MypaBbHHas KHCJIOTA, YKCYCHasi KHCJIOTa, OJICMHOBAasi KHUCJIOTAa,
CTeapuHOBasl KHUCJIOTa, TJIIOKO3a, (PPyKTO3a, KpaxMman, IeJII003a,

TJTHIIVH)

2.2

ChopmupoBaHHOCTh yYMEHHUU XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nyeckne M XUMHYCCKHE CBOWCTBA THUITUYHBIX IPEICTABUTEICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, ITHUIICH,
MPOMWJICH, aneTuieH, OyramueH-1,3, metwnOyramueH-1,3, Oenzodn,
METAaHOJI, TAHOJ, dTUICHIJINKOIb, TIUIEPHH, (PEHON, ameTanbIeru,
MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0I03a,

aMUHOYKCYCHasl KHCJIOTa)

2.3

ChopMupOBaHHOCTh YMEHHUSI WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy  TUIWYHBIMM  IPEJACTABUTEISIMA  Pa3JW4HBIX  KJIAcCOB
OpPraHNYECKHX BEIIECTB YPAaBHEHHUSAMH COOTBETCTBYIOIIMX XUMUYECKHUX

peakuuii ¢ UCIONIb30BaHUEM CTPYKTYPHBIX hopmyi

2.4

CdopMupoBaHHOCTH YMEHUSs XapaKTEepU30BaTh HMCTOYHHKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YTOJb), CIOCOOBI MX

nepepaboTKH U MPAKTHUECKOE MPUMEHEHHE MPOTYKTOB MepepadoTKu

XUMHUA U )KU3HL. PacuéTrl

3.1

CdopMuUpoBaHHOCTh YMEHHUH BIAJACTh CUCTEMOW 3HAHHI 00 OCHOBHBIX

MCTOAaX HAYUYHOT'O IMO3HAaHUWs, UCIIOJIB3YEMBIX B XUMUH IIPHU U3YYCHHUU




BEIIECTB M XHMHYECKHUX SBJICHUI (Ha6J'II-O,Z[eHI/Ie, N3MCPCHHUC,
OKCIICPUMCHT, MOI[CJ'II/IpOBaHI/IC), HUCIIOJIB30BATh CHUCTCMHBIC
XUMHUYCCKUC 3HAHUA I T[IPUHATUA pCIJ_ICHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yMEHHH COONIOATh TIpaBUIa TOJIB30BAHUS
XUMUYECKOM TOCYIOoM M Ja0OpaTOpHBIM OOOpPYIOBAHHEM, a TaKXKe
mpaBmiia oOpalleHus ¢ BEMIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU

110 BBIITOJIHCHUIO JIa60paTOpHI>IX XUMHNYECCKUX OIIBITOB

3.3

CdhopmupoBaHHOCTH YMEHUH TNIAHUPOBATH U BBINIOJHATH XUMHUYECKUAN
OKCIICPUMCHT (HpeBpaHICHI/ISI OpraHN4YC€CKHUX BCIICCTB IIPpHU HAIrp€BaHUU,
MOJIyYEHHUE ITUIICHA U M3y4YCHHUE ero CBOMCTB, KAYCCTBCHHBIC PEAKIIUU
OpraHn4Y€CKuX BCHIICCTB, ACHATypauusd 0€eJIKOB IIpn Harp€BaHHHU,
[[BETHBIC pPEaKIUH OEJIKOB) B COOTBETCTBUU C TPABWIAMHU TEXHUKHU
0e30MacHOCTH TIpU OOpallleHnd ¢ BEeHIECTBAaMH M J1aO0OpaTOPHBIM
000pyI0BaHUEM; MIPEICTABISATh PE3yIbTATHI XHUMHAYECKOTO
JKCIEpUMEHTa B (OpME 3alMCH YPAaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3YyIbTaTOB

3.4

Cq)OpMI/IpOBaHHOCTB YMeHI/Iﬁ MMPOBOAUTL BBIYHUCIICHUA 110 XUMHUYCCKUM
YpaBHCHUAM (MaCCLI, 06’béMa, KOJINYCCTBAa MCXOAHOI'0 BCIICCTBA MM
MNpOAYKTa pCaKIU IO U3BECTHBIM MACCE, O6’béMy, KOJIMYECTBY OAHOI'O

N3 UCXOJHBIX BCHICCTB UJIU ITPOAYKTOB pCaKI_II/II/I)

3.5

CdhopMupoBaHHOCTb YMEHUU KPUTHYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HH(GOpMAIHMIO, TONIYy4aeMyl0 M3 pPa3HBIX HCTOYHHKOB

(cpenctBa MaccoBoit nH(popMaru, cetb IHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCT, yMEHUW COOJIOAATh MpaBWJIa HKOJIOTHYECKH
1eJ1ec000pa3HOro TMOBEACHUS B OBITY UM TPYAOBOH ACSITEIHHOCTH B
LEIAX COXPAaHEHUS CBOETO 3I0pOBbi U OKPYXKAOWEH IPUPOAHOU
Cpellbl, OCO3HaBaThb OMACHOCTh BO3JCHCTBHSI Ha YXUBBIE OPraHU3MBbI
OTpeAeNIEHHBIX OPraHWYEeCKUX BELIECTB, IOHMMas CMBICI MOKa3aTess
I[MAK (mpenenpbHO AOMYCTUMOM  KOHIIEHTpAIlMH), TOSICHATH Ha
npuMepax crnocoObl YMEHBIICHHUS U MPEAOTBPAIlEHUS UX BPEIHOTO

BOSI[GP'ICTBPIH Ha OpraHu3M 4€JIOBCKa

11 KJIACC

Kon
NpoBepPsIeMOro

IIpoBepsiembie npeAMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOIl MPOrpaMMbI CpeHero 001ero 00pa3oBaHus




pe3yJibTaTra

1

TCOpCTI/I‘-ICCKI/Ie OCHOBbI XUMHUU

1.1

Brnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpas BKIIFOYACT:
OCHOBOTIOJIATAIOIIME  TOHATHS  (XUMHUYECKHUH  DJIEMEHT,  aToOM,
SIICKTPOHHAst 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIIH ATOMOB,
WOH, MOJIEKYJa, BAJIEHTHOCTb, OJJIEKTPOOTPUIIATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHUYECKasl CBA3b, MOJb, MOJIIpHas Macca, MOJISIPHBIN
00BEM, KpUCTAUTMYECKass pemérka, THUIbl XUMHUYECKUX peaKlIui
(OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIC, JK30- M DHIOTEPMHUUYECKHUE,
pEaKIMu HMOHHOTO OOMEHA), PacTBOP, SJEKTPOJUTHI, HEIJICKTPOJIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOM PEAKIUU, XUMUUYECKOE PABHOBECUE); TEOPUHU U
3aKOHBI (TEOpHUsl SIEKTPOIUTHYECKON nucconuaimu, llepuonnueckuit
3akoH [I.J. MeHnneneeBa, 3aKOH COXPAaHEHHSI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMUH, (DAKTOJIOTUIECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, TMOJy4eHHH U OE30IacHOM WCIOJNB30BAHUH BaXKHEUIIHX
HEOPraHMYECKUX BEHIECTB B OBITY W NPAKTUYCCKON JIEATEILHOCTH

YCJI0OBCKa

1.2

ChopMupoBaHHOCTh yMEHHWIl BBISBIATH XapakTepHbIE TNPHU3HAKK U
B3aUMOCBS3b M3YYEHHBIX IIOHATHHA, NPUMEHATH COOTBETCTBYIOIIME
MOHATUS IIPU OINHCAHWM CTPOEHUS U CBOMCTB HEOPraHWYECKHUX
BEIIECTB M MX IPEBPAIICHUM; BBIABIATH B3aHUMOCBI3b XUMHUYECKHX
3HaHUU c MOHATUAMHU u [IPEACTABICHUAMU IpYrux

CCTCCTBCHHOHAYYHBIX IIPCIAMCTOB

1.3

BJ'Ia,I[eHI/Ie OCHOBHBIMU MCTOJaMH HAYYHOI'O IIO3HAHHA BCHICCTB U
XUMHYSCKHX  SBJICHUM (H8.6J'IIOI[€HI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MOJIETUPOBAHUE)

1.4

CdopmMupoBaHHOCTh yMEHUN OMNpPEAENATh BaJCHTHOCTh M CTENEHb
OKUCJICHUS XHUMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX PAa3JIUUYHOIO
cocTaBa, BHUJ  XMMHUYECKOW  CBA3M  (KOBAJIGHTHAasl,  WOHHAsi,
MeTaJuIM4ecKasi, BOJOPOJHAsA) B COCIMHEHUSIX, TUIl KPUCTAIUIMYECKOU
pPEHIETKA KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJIEKYJsipHasi, MOHHasi,

METaJTUYECKas )

1.5

ChopMupoBaHHOCTh YMEHUH OMpEAENATh XapaKTep Cpeabl B BOJIHBIX

pacTBOpax HEOPraHUYECKUX COCAUHECHUI

1.6

ChopMupoBaHHOCTH ~ YMEHHS  KJIACCU(HUIMPOBATH  XUMHUYECKHE
peakuuy Mo pa3jInyHbIM MPU3HAKaM (YUCIYy U COCTaBY pearupyrommx

BEIICCTB, TEINIOBOMY J(P(PEKTy peakiuu, H3MEHEHUIO CTeneHen




OKHCJICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I pCaKknuy, y4aCTuro

KaTajau3aTopa)

1.7

ChopMupoBaHHOCTb ~YMEHHMH COCTaBISATb YpPaBHEHUsS  peakuuit
pa3NUYHBIX THUIIOB, TOJHbIE M COKpAIIEHHBIE YpaBHEHUs peakiui
MOHHOTO OOMEHA, YUUTHIBAsL YCIOBHSL, IPU KOTOPBIX ATU PEAKIIMHU UIYT

JO0 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUH MPOBOJUTH PEAKIIMH, MOATBEPIKIAIOIINE
KaueCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKUX  BELIECTB,
pacrno3HaBaTh OIBITHBIM ITYTEM HOHBI, MPHUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CdopMUpOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIHUTEIBHO-
BOCCTaHOBUTEIIbHBIX peaxkuuii MOCPEJICTBOM COCTaBJICHUS

AIIEKTPOHHOIO OajlaHCca 3TUX peakuuit

1.10

ChopMHUpPOBAaHHOCT, yMEHHH OOBSACHATH 3aBHCHMOCTh CKOPOCTH

XUMHUUYECKON pEeaKIK OT pa3Iu4HbIX (DaKTOPOB

1.11

CdopmupoBaHHOCTh YMEHUH  OOBACHATH  XapaKTep CMEILIEHUs
XUMHYECKOI'0 PaBHOBECHS B 3aBUCUMOCTH OT BHEILIHETO BO3JEHUCTBUS

(mpunnun Jle [latenbe)

O6I.I.Ia$I N HCOPraHN4YCCKasl XUMHA

2.1

CdopmupoBaHHOCTE yYMEHUH pacKpbiBaTh CMBICT [leproamueckoro
3aKOHa J.N. Menneneena u JEMOHCTPHUPOBATH €ro

CHUCTEMAaTH3UPYIOIIYI0,  OOBACHUTEIbHYIO U  NPOTHOCTUYECKYIO

byHKIIUN

2.2

CdhopMHpPOBAaHHOCTh YMEHUN XapaKTePHU30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuonnueckoi
cucTeMbl xuMmMudeckux odnemeHToB JI.M. MenaeneeBa, HCMoOIb3ys
MOHATHS  «S-, P-, O-3JIEKTPOHHBIE OpPOHUTAIM», «IHEPreTHUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHUsI  CBOICTB
XUMHUYCCKHUX JJICMCHTOB U UX COG,Z[I/IHCHI/Iﬁ 110 HepnonaM nu prHHaM

[lepuoanueckont cucremsl Xxumuueckux 3aeMeHToB .M. Menaeneesa

2.3

CdopMupoBaHHOCTh yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKHUX BEIECTB PA3UYHBIX KIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAHWE  TI'E€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHWYECKUMH  BEHIECTBAMH  C  TOMOIIBIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

24

ChopMupoBaHHOCT ~ YMEHHMH  YCTAHaBIMBATh  MPUHAIE)KHOCTH

HEOpPraHMYECKUX BELIECTB IO MX COCTaBY K ONpEACIEHHOMY KJaccy




(rpynne) COCIUHEHUH (HpOCTHC BCIICCTBA — MCTAJIJIbl 1 HEMCTAJLJIbI,

OKCHJbI, OCHOBAaHUS, KUCJIOTHI, aM(bOTepHBIe THAPOKCUBI, COJ'II/I)

2.5

ChopMupoBaHHOCTb YMEHUH MCIIOIB30BaTh XMMUYECKYIO CHMBOJIUKY
JUIs  cocTaBleHUs (OpMyJa BEIIECTB M YpPaBHEHUH XMMHMYECKHX
peakiuii, cucrematnueckyro HomeHkiatypy (IUPAC) u TpuBnanbHble
Ha3BaHUS OTJENIbHBIX HEOPraHMYECKMX BellecTB (yrapHblif ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, ralméHas H3BECTb, HETall€Has W3BECTD,

MUTHEBAsI COJIA, TUPUT U JIPYTHUE)

2.6

CdopmMupoBaHHOCTh yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHME  TE€HETHMYECKOM  CBSI3M  MEXIY
HEOPTaHUYECKUMHU BEIIIECTBAMHU C  TIOMOIIbBIO ypaBHEHUH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMHUPOBAaHHOCTh YMEHHH TJIAHUPOBATH W BBITIOJHATH XUMHUYECKHUI
HKCIEPUMEHT (pa3jio’KeHUEe TEepPOKCHAA BOAOPOJAa B MPUCYTCTBUHU
KaTaJIn3aTopa, ONPEIEICHUE CPeabl PACTBOPOB BEIIECTB C MTOMOILIBIO
YHUBEPCAJbHOTO HWHAMKATOpa, BIUSHUE pPAa3jINYHbIX (PaKTOPOB Ha
CKOPOCTh XMMHMYECKOM peaKIMH, peaklud HOHHOTO OOMEHa,
KaueCTBEHHbBIC PEAKIIUU Ha CylbdaT-, KapOOHAT- U XJIOPHUI-aHHUOHBI, Ha
KaTHOH aMMOHMS, PELICHHWE SKCHEPUMEHTAIBbHBIX 3a/1ad IO TeMaM
«Metamne» u «HemeTtaibl») B COOTBETCTBUU C MPABUIAMH TEXHUKHU
0e30MacHOCTH TpH OOpalleHUH C BEIIECTBAMU W JaOOPATOPHBIM
o0opynoBaHuEeM; MIPEACTABISATh pe3yNbTATHI XUMUYECKOT0
JKCIIEpUMEHTa B (QopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yIhTATOB

2.8

CdopMupoBaHHOCTE YMEHHM COONIOAATH TMpaBWiIa TOJTH30BAHUS
XUMHUYECKOW TIOCyol W 1abopaTOpHBIM O0OpYIOBaHUEM, a TaKKe
npaBuiia oOpalieHusl ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLIHUSIMHU

110 BBIITOJIHEHHUTIO J'Ia60paTOpHI>IX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMHUpOBaHHOCTH YMEHHI XapaKTepU30BaATh XUMHYECKHE
MIPOLIECCHI, JISKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJYYEHHsI CEpHOMN
KHUCJIOTBI, aMMHaKa, a Takke c(OpMHUPOBAHHOCTH IpeE/CTaBICHUI 00
o0LMX HAy4yHBIX MOPHUHLUNAX M  DKOJOTMYECKUX Ipoliemax

XUMHYCCKOT'O IIPOU3BOJACTBA

3.1

XUMUA U KU3HL. PacuéTrl

ChopMHUpPOBAHHOCTh TPEICTABICHUA O XUMHUYECKOW COCTABIISIIOIICH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJIHM XUMHU B TIIO3HAHUH




SBJICHUA MpUPOABl, B (OPMHUPOBAHUU MBIIUICHUS U KYJIBTYpHI
JUYHOCTH, €€ (YHKUMOHAJIbHONH TI'PaMOTHOCTH, HEOOXOAMMOM i
pelieHs] NPAKTUYECKUX 3a7ad U OSKOJIOTMYECKH OOOCHOBAHHOIO

OTHOIICHHS K CBOEMY 3/I0POBBIO M ITPUPOTHON Cpesie

3.2

CdhopmupoBaHHOCTB yYMEHUHI KpPUTHYECKHU aHaJIU3UPOBATh
XUMHUUYECKYI0 HH(POpMAIUIO, MOIYYaeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHMKAIMH, ceTh IHTEpHET U Ipyrue)

3.3

CdopMupoBaHHOCTh YMEHHI COOJIO/IaTh TPAaBHJIA IKOJIOTHUECKU
1eeco00pa3HOro TOBENCHUS B OBITY M TPYAOBOH ACSITENHHOCTH B
[EISIX COXPAaHEHHUS CBOETO 3/I0POBbS M OKPYXAIOMIEH MPHPOIHOM

cpeabl

3.4

Oco3HaBaThb OIIaCHOCTH BO3HCﬁCTBHH Ha  JXUBBIC OpraHHU3MbI
OHpe,HeJ'IéHHBIX BCIICCTB, IOHKUMas CMBICII ITIOKAa3aTCJIsA HHK, IIOACHATH
Ha IMpuMepax CITOCOOBI YMCHBIICHUSA U MPEAOTBPAIICHNUA UX BPCIAHOI'O

BO3JICHCTBHUA Ha OpTraHu3M 4YC€JIOBCKa

3.5

ChopMUPOBAaHHOCTH ~ YMEHHMH  TPOBOJUTH  BBIYHCICHUS  C
UCTIOJIb30BAHUEM TOHSTHS «MaccoBasi JOJISl BEIIECTBA B PAacTBOPEY,
O00BEMHBIX OTHOIICHUH Ta30B MPH XUMHUECKUX PEAKIHUSIX, MAaCChl
BEILECTBAa WJIM 00BEMA Ta30B 1O M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce WiH 00BbEMY OJHOTO M3 YYAaCTBYIOILIMX B PEaKLUUH BEIICCTB,
TEII0BOTO 3(dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHSI MaCChI

BCIICCTB, IMPEBPAILLICHUA U COXPAHCHUA SHCPIruu




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1

TeopeTnueckrne OCHOBBI OPTraHUYECKOU XUMHUH

11

IIpenmeT OpraHM4eCKOM XUMHHU: €€ BO3HMKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUH HOBBIX BEIIECTB UM MaTEpHaAlOB. TeOopus CTPOCHHUS OPraHUYECKUX

coenuHenuit A.M. bytiepoBa, €€ 0CHOBHBIE MOT0KEHUS

1.2

CtpykTypHBle (QOPMYJIBI OpPraHMYECKUX BEMIECTB. [ OMOJIOTHS, H30MEpUS.
XuMHU4YECKasl CBSA3b B OPraHUYECKHX COCJUHEHUSAX — OJMHApPHBIE U KpaTHbIC

cs3u. [IpencraBieHue o kiaccuGuKaIMy OpraHUIeCKIX BEIICCTB

1.3

Homenknatypa opraHnyeckux COEAMHEHHM (CHCTeMaThyecKasl)) U TPUBUAIbHBIC

Ha3BaHUS Ba)KHEUIIINX HpeI[CTaBI/ITeJICf/'I KJIACCOB OPraHNYCCKUX BCUICCTB

YrieBoaopoibl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psiZl. MeTaH U 3TaH — pocTeine
NPEJCTABUTEIN QAJIKAHOB: (U3UYECKHE M XUMHUECKHE CBOWCTBA (peaKiuu

3aMCIICHUSA U FOpeHI/Iﬂ), HaxXO0XACHUEC B TPpUPOAC, IMOTYUCHUEC U MIPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKHM psii. DTUIEH W MPOINUIEH —
NPOCTEUIINE TPEACTABUTEIN AJIKEHOB: (H3MUECKHE M XHMHUYECKHUE CBOICTBa
(peakuuyu THAPUPOBAHUS, TAJOTEHUPOBAHUS, TUAPATALMH, OKHUCIEHUS U

HOJ'II/IMCpI/ISaHI/II/I), IMOJIYYCHHUEC U IIPUMCHCHHUEC

2.3

Anxamuensl: Oytamuen-1,3 u wmetwnOyraaueHn-1,3: cTpoeHHe, BakKHEHIIHE
XUMHUYECKHE CBOWCTBA (peakuus nojuMepusanun). [logydyeHne CHHTETHYECKOTo

KaydyKa U pe3UHbI

2.4

AJNKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKUNA Psil. AICTHIICH —
MPOCTEUININN TIPEACTABUTEIh QJIKHHOB: COCTaB, CTpOeHWE, (U3HUYECKUE |
XUMHUYECKHE CBOMCTBA (pEaKIMU THAPUPOBAHUS, TAIOTCHUPOBAHUS, THIpATAIUH,

FOpeHI/IH), MOJIYYCHUC U IPUMCHCHUC

2.5

Apenbl. beHson: coctaB, cTpoeHHe, (U3NYECKHME U XMMHUYECKHE CBOICTBa
(peakiuu raJoreHupoBaHMs U HUTPOBAHMS), HOJIy4eHUE U puMeHeHue. Tomyour:
COCTaB, CTpoeHHe, (u3nueckue M  XUMHYECKHE CBOMCTBAa  (peakuuu
rajJlOTeHUPOBAaHUS M HUTPOBAHM), MOJIyYe€HHE M MpUMEHEHHe. TOKCHYHOCTb
apeHOB. ['eHeTnmyeckas CBsA3b MEXAY YIJIEBOAOPOAAMH, MPHUHAICKALIMMHU K

Ppa3jIniHbIM KJIaCCaM

2.6

[IpupoHble UCTOUHUKH YTIeBO10pOAOB. [IprpoaHbIil ra3 1 nomyTHbIE HEPTIHBIE




ra3sl. Heg1p u e€ npoucxoxnenue. CrnocoObl nepepabOTKu HEPTH: MEPErOHKa,
KPEKUHI (TepMHMUYECKHUH, KaranuTudeckuit), muponus. IlponykTsl mepepaboTku
He(pTH, UX NMPUMEHEHUE B MPOMBIIUICHHOCTH M B ObITY. KameHHBI yroiab u

MMPOAYKTHI €0 nepepa60TKH

Kucnoponconepxaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenpHble OAHOATOMHBIE CIUPTHL. METaHON U 3TAHOJ: CTPOEHUE, (PU3NIECKHE
U XMMHYECKME  CBOWCTBa  (peakUMM C  aKTUBHBIMH  METaJUIaMH,
rajJlorTeHOBOJIOPOJIaMH, TOpPEHHE), INpHUMEHEHHe. BoIoponHbBIe CBA3U MEXITY
MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOJa M 3TAaHOJIA HA OPraHU3M 4YeJIOBEKa.
MHoroaToMHbI€ CIIUPTHL. DTUICHIJIMKOIb U TIUIEPUH: CTPOEHUE, (PU3NUECKUE U
XUMHUYECKHE CBOICTBa (B3aMMOJEICTBHE €O  IIEJIOYHBIMH  METAJUIaMU,
KauecTBEHHAsl peaklus Ha MHOr0aTOMHbIE CNUPTHI). JleficTBHE Ha OpraHu3M

YCJI0BCKa. HpI/IMeHeHI/IG rIMIOCprUHA U OTUJIICHI JIMKOJIA

3.2

®deHos:  CTpOCHUE MOJEKYNbl, (U3UYECKHUEe ¢ XHUMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue penomna

3.3

3.4

AJ'II)I[CFI/II[I)I 1 KC€TOHBI. dbopManLneer{, ancTaabacTru: CTPOCHHUC, (1)I/I3I/I‘-I€CKI/IG )41
XUMHYSCKHE CBOMCTBA (peaKm/m OKHCJICHHUS M BOCCTAaHOBJICHHA, KAQUCCTBCHHBIC

peakuun), MojiyueHue U NpuMeHeHHe

OnHOOCHOBHBIE TIpENETbHbIE KapOOHOBBIE KUCIOTHL. MypaBbHHAs M YKCYyCHas
KHCJIOTBI: CTPOEHUE, (PU3UIECKHE U XUMUIECKHUE CBOMCTBA (CBOMCTBA, 00IIHE TS
KJlacca KHCIOT, peakius JSTepudukanuu), TOJy4eHHE W TMPUMCHCHHE.
CreapuHOBas W OJIEMHOBAs KHUCIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX

KHUCJIOT. MBlIa KaK COJIM BBICIITNX Kap60HOBBIX KHCJIOT, UX MOIOIICC ,Z[eﬁCTBHe

3.5

Crnoxxuble 2¢upbl Kak MPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['MAPOIN3 CIOMKHBIX
a¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonmorndeckas poib

KHPOB

3.6

VYraeBobl: coCTaB, KIacCU(UKALUS YIJIeBOAOB (MOHO-, M- M MOJUCAXAPUIBI).
['moko3a — mpocTeWIMi MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBL,
(bu3nUecKre U XUMHUECKUE CBOMCTBA (B3aumojieiicTue ¢ ruapokcuaom meau(ll),
OKHCJICHUE aMMHUA4YHbIM pacTBopoM okcuaa cepebpa(l), BoccTaHoBieHHE,
OpOXKeHHE TIIIOKO3bl), HAaXOXJIEHHUE B MpPUPOJE, NMPUMEHEHUE, OHuooruveckas
posb. DorocuHTe3. PpyKTO3a KaK M30MEP IIIOKO3bl. KpaxMall u 1esuiroiio3a Kak
IpUposiHble moiauMepbl. CTpoeHHE Kpaxmayna M LeUlojo3bl. Pusznueckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (THIpOJIn3, KAUeCTBEHHAs PeaKkius ¢ HOAOM)

A30Tcozlep>1<aume OpTraHNYCCKUC COCAUHCHU

4.1

AMMHOKHCIIOTHl KaK amM{(OTEpHbIe OpraHuYecKue coeAuHeHus. Pusnueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuMepe riauiuHa). buonornueckoe




3HaYE€HUE aMHHOKHUCIOT. IlenTtuabl

4.2

benkum Kkak mnpUpOIHBIE BBICOKOMOJIEKYNsIpHbIE coenuHeHus. IlepBuunas,
BTOPUYHAs W TPETUYHAs CTPYKTypa OelkoB. XUMHUECKUE CBOMCTBAa OEJIKOB:

ruapojm3, AeHaTypanuusa, KaYCCTBCHHBIC PCAKIIUU Ha Oenku

BBICOKOMOJIEKYIIApHBIE COETMHEHUS

5.1

OCHOBHBIE IIOHSATHSA XHMHHU BBICOKOMOIJICKYJISAPHBIX COCI[I/IHCHI/Iﬁi MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MTOJIMMEPpHU3AlIUN, CPECAHASA MOJICKYJIApHAast
macca. OCHOBHEIC MCTOABI CHUHTE3a BbICOKOMOJICKYIISIPHBIX COCOUHECHUN —

noJimMepu3anua U NOJIMKOHICHCALIA

5.2

BKCHCpI/IMCHTaHBHHC MCTOAbI H3YUYCHHUA BCHICCTB ©U HUX npeBpameHI/HTI:
O3HAaKOMJICHUE C 06p33HaMI/I MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKoB. [lomyueHue cCMHTETHYEeCKOro KaydyKa U Pe3UHBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSN

TeOpeTI/I‘IeCKI/IC OCHOBBI XUMHUH

11

XuMudeckuit s1aemMeHT. AToMm. SIpo aToma, M30TOMBI. DIEKTPOHHAS 00O0JOUKA.
DHepreTHYecKre yPOBHU, MOAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pachpe/eieHHs dJIEKTPOHOB MO OPOUTANIsIM B aTOMAax JJIEMEHTOB

MEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(PUTYpAIHsI aTOMOB

1.2

Ilepnonnueckuii 3akoH u Ilepuognueckas cucrema XUMHUYECKUX d1eMeHTOB 1. 1.
MenneneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepumonnmyeckoil cucTeMbl
xumudeckux aemeHToB .M. MenzaeneeBa ¢ COBpEMEHHOW TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HU3MEHEHHUS CBOWCTB XMMHMYECKHUX D3JEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOXHBIX BELIECTB IO TpylnaM U MepHOIaM.

3HaueHue NEPpUOANICCKOr0 3aKOHA B Pa3BUTHHU HAYKH

1.3

Ctpoenne BemiecTBa. XHUMHYECKass CBSI3b. BHIbl XMMHYECKOW CBA3U
(koBajieHTHAsT HEMOJSIPHAsT W TOJSpHas, HWOHHAs, MeTauindeckas). VoHBI:
KaTHOHBI 1 aHHMOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLIENITOPHBIH). BogopoaHas cBs3b

14

BanenTHOCTh. DnEKTpOOTpULIIATENBLHOCTE. CTENEHb OKUCIICHUS

1.5

BemecTBa MOJNIEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTH CBOMCTBA
BELIECTB OT THUMNAa Kpuctamnuueckod pemérku. [loHsTHe 0 AMCIEPCHBIX

cucreMax. McTuHHBIE U KOJUIOWAHBIE PpaCTBOPLI. MaccoBas J0JIs1 B€IICCTBa B




pacTBope

1.6

KHaCCI/I(bI/IKaLII/IH HCOPraHU4YCCKUX COCJIMHCHMUI. HOMCHKJ'IaTypa HCOPTaHNYCCKUX

BCIICCTB

1.7

XuMuueckas peaKknuys. Knaccmbnxaum{ XUMHNYCCKUX peaKI_II/Iﬁ B
HeOpraHquCKOﬁ u OpF&HH‘lCCKOﬁ XHMHH. 3aKOH COXpaHCHHUA MACChl BCUICCTB,

3aKOH COXpaHCHUA U MPEBPAIICHUA SHCPIUU MPU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3In4YHbIX (PaKTOPOB

1.9

O6paTI/IMLIC pCaKmuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpLI, BIUAKOIIHMEC Ha

COCTOsIHME XUMUYeCcKoro pasHosecus. [Ipunuun Jle [larense

1.10

Onextponutnyeckas auccouuanys. CuiabHble M ciabble snekTpoiutel. Cpena
BOJIHBIX PaCTBOPOB BEILECTB: KUCJIAsA, HEUTpallbHasi, 1iejo4Has. Peakiy HOHHOTo

oOMeHa

1.11

OKHCIUTEIIEHO-BOCCTAHOBUTCILHBIC peaKkumun

Heoprannueckas xumus

2.1

Hemetamnel. TlonoskeHne HEMeETalJIOB B HepHO,Z[I/I‘ICCKOﬁ CHUCTCMC XHMMHUYCCKHX
3JICMCHTOB Z[I/I MCHI[CJ'IGCB& U 0COOEHHOCTH CTPpOCHHUA aTOMOB. dusnueckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/IFI HEMCTAJIJIOB (Ha npumMepe Kucjiopoaa, CEphbl,

docdopa u yraepoaa)

2.2

XUMHYECKHE CBOICTBa Ba)KHEWIIMX HEMETaNIoB (TajoreHOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U WX  COCNUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKALIUX ~ KUCJIOT, BOJAOPOJHBIX coeauHeHui). Ilpumenenue

BOKHEUIIINX HEMETAIJIOB U UX COENUHEHUHN

2.3

Meramnsl. Ilonmoxenue wmeramioB B Ilepuogudeckod cUCTEME XUMUYECKHX
anemeHToB /(.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS IIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. O0mMe guznueckue cBoricTBa MeTaioB. CrutaBbl METAJIOB.

DNEKTPOXUMHUUECKHUN Psi/i HAIPSHDKEHUH METaIIJIOB

2.4

XVUMHYECKHE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpUM, Kajlui, KalbLHMH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKeNe30, MeIb) U WX coeauHeHun. OOmme

CHocoObI OJTYy4YeHHs MeTasuIoB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE

2.5

I'emetnueckas CBI3b HCOPTaHNYCCKUX BCIICCTB, NPHUHAIJICKANIUX K PA3IUMYHBIM

Kj1accaM

XUMHS U )KU3Hb

3.1

Poib xuMuu B 0OOECNEYCHHH 3KOJOTHYECKOW, JHEPreTUYCCKOW W ITHIIEBOU
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHSATHE O HAay4YHBIX METOJax MO3HAHUS

BEHICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

Hpe,I[CTaBJ'ICHI/IH 00 O6H_[I/IX HAYYHBIX HNPHUHOUIIAX MPOMBIINIJICHHOTO IMOJYYCHUSA




BaXHEHUIIIMX BEIIECTB. YEJIOBEK B MHPE BCHICCTB U MATCPHUAJIOB!: BaKHEUIIIHE
CTPOUTCIIBHBIC MAaTCpUualibl, KOHCTPYKHOHWOHHBIC MATCPpHUAJIbI, KpaCKH, CTCKIIO,
KEepaMHKa, MaTCpuajibl A 3JICKTPOHUKHW, HAHOMATCPHUAJIbI, OPraHUYCCKUC U

MUHepalbHble yI00peHus

3.3

XuMHUsT W 3]I0pOBbE UEJIOBEKAa: IMpaBWja MCIOJb30BaHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 6€30MaCHOTO UCIIOIb30BAHUS MPENapaToOB OBITOBOM XUMHH

B [IOBCETHEBHOU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus. 10 knacc. ['a6puensn O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»
» Xumus. 11 xkmacc. ['abpuensa O.C., Ocrpoymo W.I'., Cnagkos C.A.

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI 1JIsA YUUTEJIA
Meroaudeckoe nocooue k yueonuky O.C. ['abpuensna "Xumus'". Mockpa
"IIpoda", 2020
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