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HOACHUTEJDBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa30BaTENbHONM MPOrpaMMbl CpPEIHEro 00IIero 00pa3oBaHMS
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peanu3yOMUX OCHOBHBIE O00pa3oOBaTENbHBIE MPOTPAMMBI, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt cTpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TpPeOOBAHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peamnsyercss xumuyeckoe oOpa3oBaHue
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero 00pa3zoBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOECHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XHMHU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HM OOIIECTBA, a TakXkKe C y4E€ToM
oOmMX 1eaed W MPUHLMIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMuUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOLIET0 MHUPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda MU KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM JJIi  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOHKCHHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmIass U HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0OecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOIroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XHMMHHM Ha OCHOBE
CUCTEMHOIO TOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuaja U 0O0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DIJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeunlecTB. CBeieHHS 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs MMEPBOHAYAIILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriiOM 3peHHs B mpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO 0OImiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOIMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0m1aroriei 10 00bACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMUYECKHX PEaKIUSIX, UX CYHUIHOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENILHONM W TMPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WH(GOPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYalIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTOo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM SKCIEPUMEHTa W
pEelIeHUs] MPOTHBOPEYMI MEXIYy HOBBIMH (DaKTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl IHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3aga4  BOCHUTAHMS, PAa3BUTUS M COLMAIU3ALNU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, UMEIOIMX 0a30Boe 3HAUYCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTHU: peUIeHHs] NpoOsieM, IOWUCKa, aHalu3a M
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO 001Iero o0pa3oBaHus, PU ONPEICTICHUN
COJIEpKaTEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LIEISIMH H3yY€HHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM MPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTesbHas XapaKTepUCTHKA 1ieJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTAAETCA  MPEAroYTEeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHUs, OpPHUEHTHPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIAaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHHSIMH aKTUBHOTO TMOJIyYCHHUs 3HAHUN W MPUMEHEHHS] UX B PEaTbHON >KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIJICKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOy4arONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEpCAIbHOE 3HAYCHHWE ISl Pa3IUYHBIX BHUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CHOCOOHOCTEM 00YYaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBHUH C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0IIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHUYECKOM
HAIPaBJICHHOCTH XWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPUOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIC
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU, HA 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKUI 3ieMeHT. AToMm. Snpo aroma, H30TONBI. OJEKTPOHHAs
000J10YKa. DHEPreTUYeCKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpesesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CuCTeMbl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOjaM.
3HaYCHUE EPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasi HETOJIsIpHAas W TOJSpHas, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. [HIbl KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BeIIEeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHbIM KJIaccaM.

Xumuueckas — peakuusd. Kinaccupukanmss — XMMHYECKMX — peakiuil B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEUIECTB,
3aKOH COXPaHEHUS U PEBPALLICHUS SJHEPTUM TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHe. DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [Hlaremnse.

DnekTpoauTuueckas nuccounarus. CuiabHble U ciadblie 21eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
neMmoHcTpanus Tabmmn «[lepuoanueckas cucrema xuMmudeckux sneMeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMHMCaHNE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPEIbl paCTBOPOB BEIIECTB
C TIOMONIBI0 YHHBEPCAIBHOTO WHIWUKATOPA, PEaKIUH HWOHHOTO OOMEHaA),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nnyHbIX (GakTOpPOB HA CKOPOCTH
XUMHYECKOU pEeaKIm.

Pacuérurle 3amaqn.

Pacyétel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlUil, B TOM 4YHUCIIE
TEPMOXHUMUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuoamueckord  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpo/a, cephl, hocdopa u yriepoa).

XWUMHUYECKHE CBOMCTBA Ba)KHEHUINIMX HEMETAUIOB (TaJoreHOB, CEPhI, a30Ta,
dochopa, yriepoga MU KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Merambl. [lonoxenne merawioB B llepuoanyeckor cucTeMe XUMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mme ¢usndeckue cpoiicTBa MetaoB. CIIaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOWMCTBA BaXXKHEUIMX METAUIOB (HATPHM, KaJIUM, KaJbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crmocoObl MoMy4YeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YYE€HHUS BEIIECTB W HUX NPEBPAILICHUN:
W3yYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAUIOB, PEIICHUE
AKCTIICPUMEHTAJIBHBIX 3a/a4, HAONIOJCHWEC M OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
7a00pAaTOPHBIX OIBITOB (B3aMMOJACHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMHU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuéter maccel BemecTBa WM 00BEMaA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pac4€Tpl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHuS ¥ KU3Hb

Ponp xumum B obOecrieueHUH SKOJOTUYECKOW, YHEPTETUUYECKON W THUIIEBON
0e30MacHOCTH, Pa3BUTHH MEIHMLMHBL. [IoOHSATHE O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
ITOJTYYEHHUSI BKHEUIIINX BEILIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXKHEUIIME CTPOUTEIBHBIE
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHWYECKUE U MUHEPAIbHbBIC
yno0peHus.

XuMHUS M 3I0pPOBbE YEJIOBEKA: NPaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia O0E30MaCHOTO HCIOIb30BaHUS MPENAPATOB OBITOBOM XUMUU
B [I0BCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOOmed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOLIMX €eCTEeCTBEHHO-HAYYHbIX MOHSATUH, TaK W MOHATHH, SBISIOMIMUXCS
CUCTEMHBIMU I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATHUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUYECKUM YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIECTBa, (PU3MUECKHUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
peCypCHI.

TexHonorus: XuMUYecKasi MPOMBIIUIEHHOCTh, METAJLUTYPTHUsl, ITPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE ITPOM3BOJCTBO, IMHILEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX IIPEenaparoB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTEpUAIIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PEe3yJbTAaTOB OCBOCHHS NpeIMeTa «XUMHs» HAa YPOBHE CpPEIIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
00y4Jaromuxcs 1Mo peaanu3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCcKOro BOCIIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENIBHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPyAa YUYEHBIX U PAKTUKOB;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TOCIEIYIOLIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIECHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHME IMOCIEACTBUM ITHX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OoOpalieHusi C BEHIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YMOTpeOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3INyHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyZa U PE3yiabTaTaM TPYAOBOU NEITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEeM, BIIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELIEHHs BOIIPOCOB PALIMOHAIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M YMEHUA AaKTHBHO MPOTHUBOCTOSATH UAECOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON PAKTUKH;

NOHUMAaHUsl CIHeUU(PUKH XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMHpOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMU
UUBUJIM3AIUU: B €€ TYMAHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, O0OECHEYEHUH YCIOBUN
YCIEIIHOTO TPyJa M SKOJOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro dIieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIKM3a U OOBSICHEHUS SIBJICHUH OKPY)KArOIIero Mupa u
MIPOUCXOAAIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  ITOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYarOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKaroUue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Ucclie0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIAeHUsl (MHIYKTUBHbIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yEMbIe B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIECIIBHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIHN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
pEaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSATEIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHI B KAay€CTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, TMPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(YOPMALIMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMANMK, HEOOXOAMMOW Il BBIMOJHEHUS YYEOHBIX  3amad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpamMmbl, TAOJIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3aluu y4eOHOro MpoeKTa U (HOpMyIHpOBaTH BHIBOJBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO ITUIAHUPOBATh M OCYLIECTBJISTH CBOK IO3HABATEIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3aj7ad, BbIOMpaTh Hambosee
b deKTUBHBIN C€roco0 HMX penieHus: ¢ Y4ETOM TOJYYCHHS HOBBIX 3HAHHMA O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJM3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUS» OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABIICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHMYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloIye MOHATUSA (XMMHYECKUH BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJIAPHBIM O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XMMUYECKAsl CBSI3b
(KoBaJIGHTHAs, MOHHAs, METANTMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PEAKIMH, PacTBOpP, DJICKTPOJIUTHI, HEDIJICKTPOIUTHI,
ANEKTPOJIUTUYECKASs] JAUCCOIMAIIUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUUYECKOE PaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH JI. M. MeHnneneena,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpAICHUs] SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUYECKUN SA3BIK XUMUU,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M 0€30IMaCHOM HCIIOJb30BAaHNN BAKHEHUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYCCKOU JICITCIPHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIMKY JIJISI
cocTaBiieHus (opMyJT BEIMIECTB M  ypaBHEHMM XUMHUYECKUX  PEaKIIuH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTAEITBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, ramiéHas
W3BECTh, HeTalll€Hasl U3BECTh, MUTHEBAs COJIa, MUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH OINPEJICSATh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3IMYHOrO0 COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAUTMYECKON pEeIIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHasi,
HMOHHas, METANIMYECKAs), XapaKTep Cpe/lbl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MIPUHAJJICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBY K OMNPEACIEHHOMY Kiaccy/TpyIrie
COEIMHEHUI (MPOCThIE BEIIECTBA — METAJIBI M HEMETAJIJIbI, OKCHJIbI, OCHOBaHUSI,
KHCJIOTHI, aM()OTEepHBIE THAPOKCHUIBI, COJIH);



c(hOpPMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICT MEPUOANIECKOro 3aKoHa [1.
W. MenneneeBa u 1eMOHCTPUPOBATH €TO0 CUCTEMATHU3UPYIOIIYI0, O0BICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi CcuUCTEMBI
xumudeckux syemeHToB JI. M. MeHneneeBa, WCHONB3ys TOHATHA «S-, P-, d-
AIEKTPOHHBIE opOuTtanmy, «3HEPTETUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MUX COEAMHEHUN
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Menaeneena;

cOPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKHME CBOWMCTBA HEOPraHWUYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBS3UM MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarupyrollnX BEIIECTB, TEIIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEMECHEW OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, Y4acTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IHUUHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS PEaKIMi HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

cOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOJTBEPKIAIOIIIE
KAQ4ECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPacCKpbIBaThb CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuun Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XUMUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE MPOMBIIUIEHHOIO IOJIYYEHUsS CEPHOM KHCIIOTHI, AMMHAKA, a
TaKke CHOPMUPOBAHHOCTH TPEACTaBICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MTPOoOIeMax XMMHUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHYECKUX PEaKIUsIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU



BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BELLECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIOIaTh TIPaBUIa MOIh30BAHUS XHMUIECKOM
NOCyJI0M W JabopaTOpHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHI TMJAHUPOBAaTh M BBINOJHATH XUMUYECKUIN
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCUa BOJAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENEIICHUE Cpelbl PAacTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO
WHUKATOpPa, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiuu MOHHOTO OOMEHAa, KaueCTBEHHBbIE PEakiuu Ha cynabdar-, kapOOHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMam «Metaiey U «Hemeramibl»y) B COOTBETCTBUM C TMPaBWIAMH TEXHUKU
0e30macHOCTH pU OOpaIlleHUHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO JKCIIEpUMEHTa B (QopMe 3amucu
YPaBHEHUH COOTBETCTBYIOLIMX peaKUuil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaAHAIM3HPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOJYyYyaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHeT U apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIIOJaTh  TpaBUJia  HKOJOTHMYECKHU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTbH BO3/CHCTBUS HA )KMBBIE OPraHU3MBbI ONPEIEIEHHBIX BEUIECTB, TIOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yMEHBIIEHUS H
MPEeI0TBPAIICHUS UX BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIeNbIX M CHa0OBHIAAIIMX OOYYAlOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbIl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchl

Pa3zpmea 1.

1.1

TeopeaneCKne OCHOBbI XUMHH

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
u [lepronnueckas cucTeMa XUMHUYECKUX
anemenToB . 1. Menaeneera

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/

1.2

Crpoenue BemiectBa. MHOroo6pasue
BEILIECTB

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcmnopran
https://nsportal.ru/

1.3

XUMHUYECKUE PEAKIUU

POIII https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/

Uroro no pazgeny

13

PO https://resh.edu.ru/
HNudoypox
https://infourok.ru/
MynbsTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/

Pa3nen 2. Heoprannuyeckasi xumust

2.1

Mertamibl

POII https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynpTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/

2.2

Hewmerasuisl

PO https://resh.edu.ru/
HNudoypox
https://infourok.ru/
MynbTHypOoK
https://multiurok.ru/
Hcmnopran
https://nsportal.ru/

2.3

CBs13b HEOPTAaHUYECKUX M OPTAHHYECKUX
BEILECTB

PO https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynbTrypok
https://multiurok.ru/
Henopran
https://nsportal.ru/



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/

Uroro no pazgeny

17

PO https://resh.edu.ru/
HNudoypox
https://infourok.ru/
MynbsTrypok
https://multiurok.ru/
Hcnopran
https://nsportal.ru/

Pa3zgen 3. XuMus 1 KU3HL

3.1 XUMUS U KA3Hb

POII https://resh.edu.ru/
Nudoypox
https://infourok.ru/
MynpTHypOK
https://multiurok.ru/
Hcnopran
https://nsportal.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/

IHOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
No KoanyecTBO 4acoB Jlara
JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTebHbIE
n/  Tema ypoka Bce Koutpoasn  IlpakTuuec H3y4eH
pecypchl
n ro ble padoTbl  KHe padoTbl  HA
N —— Ypok (MyJI-bT-I/-IYpOK) https://multiurok.ru/files/razrabotka-
uroka-po-khimii-v-11-klasse-sovremennye.html
AJIEMEHT. ATOM.
Ypok (BKonrakre) https://vk.com/wall-222281007_1
DNeKTpOHHAs 1
KoHHrypams ITpesenTauust (MyabTHYpOK)
P https://multiurok.ru/files/prezentatsiia-atom-khimicheskii-
aTOMOB
element-11-klass.html
[Tepuoanueckuit
3aKOH H Ypoxk (POIII) https://resh.edu.ru/tv-program/archive/110
[lepnonnueckas Ypoxk (Henopran)
CUCTEMa XUMHUYCCKUX https://nsportal.ru/shkola/khimiya/library/2020/10/27/periodi
anemenTos /I. W. 1 cheskiy-zakon-i-periodicheskaya-sistema-himicheskih
Menpeneesa, ux [Ipesentanus (Hemopran)
CBS3b C COBPEMEHHOMN https://nsportal.ru/shkola/khimiya/library/2018/06/29/periodi
Teopueii CTpoeHus cheskiy-zakon-i-periodacheskaya-sistema-himicheskih
aTOMOB
3aKOHOMEPHOCTH
M3MCHECHHS CBOHCTB VYpox (Mudoypox) https://infourok.ru/urok-na-temu-
XUMHICCKHX svojstva-himicheskih-elementov-i-ih-periodicheskie-
3JIEMEHTOB U UX 1 izmeneniya-5488379.html
COCIMHEHUH 110 ITpesenTanust (MyabTHYpOK)
rpynmnam u https://multiurok.ru/files/prezentatsiia-po-khimii-znachenie-
MIePHOJIaM. 3Hauedue periodicheskogo.html
MEePUOTUIECKOTO
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3aKOHA M CUCTEMBI
XUMHUYECKHUX
snemenToB ..
Meupeneena B
Pa3BUTHHU HAyKH

CTpoeHue BellecTBa.
Xumudeckas CBsI3b,
€€ BUJIbI; MEXaHU3MBI
o0pazoBaHus
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

VYpox (Hcnopran)
https://nsportal.ru/shkola/khimiya/library/2022/02/18/konspe
kt-uroka-vidy-i-mehanizmy-obrazovaniya-himicheskoy-
svyazi

Vpox (BKonrakre) https://vk.com/wall-193774533 5943
ITpesenranus (Hemopran)
https://nsportal.ru/shkola/khimiya/library/2022/05/11/himiche
skaya-svyaz

BaneHTHOCTD.
DJIEKTPOOTPHULIATETBH
octh. CTereHb
OKHCJICHHS.
BemecTBa
MOJIEKYJIIPHOTO U

VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/6332/conspect/151020/
VYpoxk (100 ypokoB) https://100urokov.ru/predmety/urok-6-
valentnost-i-so

VYpok (BKonrakre) https://vk.com/wall-193774533_6109
[TpesenTtanus (Madoypok)
https://infourok.ru/prezentaciya-stroenie-veshestv-

HCMOJICKYTAPHOTO himicheskaya-svyaz-valentnost-stepen-okisleniya-

CTPOCHHA 6030219.html

IHousarue o Ypox (POLL)
https://resh.edu.ru/subject/lesson/4939/conspect/151133/

JIUCTIEPCHBIX

cucremax. IctuHHEBIE
U KOJIJIOUTHBIC
pactBopbl. MaccoBas
JIOJIsI BEIIeCTBA B
pacTBope

Ypok (MyneTiypok) https://multiurok.ru/files/urok-khimii-
po-teme-stroenie-veshchestva-mnogoobra.html

VYpok (BKonrakre) https://vk.com/wall-193774533 6200
ITpesentauus (Hecnoprain)
https://nsportal.ru/shkola/khimiya/library/2018/02/13/prezent
atsiya-dispersnaya-sistema-11-klass-himiya
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Knaccudukanus u

Ypoxk (POIII)
https://resh.edu.ru/subject/lesson/4960/conspect/151373/

HOMCHKJIATypa Ypok (MynbTuypok)
HEOPraHNICCKUX https://multiurok.ru/files/klassifikatsiia-i-geneticheskaia-

7 COCJIMHEHU. sviaz-klassov-neo.html
I'eneTnyeckas cBs3b Ypok (BKonrakre) https://vk.com/wall-215700632_124
HEOPraHUYECKHUX [Tpesenranus (Madoypox)

BEILECTB, Pa3JIUYHbIX https://infourok.ru/prezentaciya-po-himii-geneticheskaya-

KJIIACCOB svyaz-mezhdu-klassami-organicheskih-i-neorganicheskih-
veshestv-11-klass-4037434.html

Knaccudukanms

XAMHYECKHUX PEaKui

B HEOPraHUYECKON 1

OPraHuYeCKOu Ypoxk (PDII)

XUMHH. 3aKOH https://resh.edu.ru/subject/lesson/4938/conspect/151106/

8 COXPaHEHHUs MacChl VYpok, npesentanus (Mudoypox) https://infourok.ru/urok-
BEIIIECTB; 3aKOH himii-i-prezentaciya-po-teme-sushnost-i-klassifikaciya-
COXpaHEHHs U himicheskih-reakcij-11-klass-4916292.html
TpeBpaIleHus VYpok (BKonrakre) https://vk.com/wall-132607763 1094
OHEPIUU IIpU
XUMHNYCCKUX
peakuax
CKOpOCTh peakluu. Vpoxk, npesentanus (Hemoprai)

9 OO0paTuMbie peakIuu. https://nsportal.ru/shkola/khimiya/library/2015/09/30/konspe
XuMu4eckoe kt-uroka-himicheskoe-ravnovesie-faktory-vliyayushchie-na
paBHOBECHE Ypok (BKonrakre) https://vk.com/wall-222304815 330
Hpakruueckas [Tpaktuyeckas padora Nel (CallT yuuTens XUMHUN)

10 pabota Ne 1. https://kardaeva.ru/89-dlya-uchenika/9-klass/135-
«BnusiHue prakticheskaya-rabota-1-po-teme-izuchenie-vliyaniya-

pa3IUYHbBIX (PaKTOPOB

uslovij-provedeniya-khimicheskoj-reaktsii-na-ee-skorost
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Ha CKOPOCTb

(BKonraxre) https://vk.com/wall-222304815_373

XHUMHYECKOU

peaKIumny

DNIEKTPOTUTHYECKAS

JOUCcoualius. YPOK (PC—)I_H)

HonsTue o https://resh.edu.ru/subject/lesson/5912/conspect/92790/
BOJOPOAHOM Ypok (Madoypok) https://infourok.ru/konspekt-uroka-po-

nokazareie (pH)

himii-dlya-klassa-elektroliticheskaya-dissociaciya-silnie-i-

11 pactBopa. Peakunu slabie-elektroliti-vodorodniy-pokazatel-rastvora-
HOHHOI'0 OOMeHa. 2504671.html
I'maponus [TpesenTanus (MyabTHYPOK)
OpraHU4ecKUX 1 https://multiurok.ru/files/urok-prezentatsiia-
HEOPraHMYECKHX elektroliticheskaia-dissotsiats.html
BEIIECTB
OKHCIUTEIBHO- Ypok (MyasTiypox)
https://multiurok.ru/index.php/files/elektroliz-rasplavov-i-
BOCCTAHOBHUTCJIIBHBIC _
rastvorov-solei-11-klass.html
1p  Ppeaxumi. Tonstue 0§ Vpox (BKoutaxre) https://vk.com/wall-193774808 2632
AIIEKTPOIIU3E
paCTIIABOB 1 HpeseHTau_I/m (MyJ'I-I)TI/IypOK) _ o
. https://multiurok.ru/files/uchebnaia-prezentatsiia-dlia-11-
PacTBOpOB colleH klassa-po-teme-ele.html
KonTponbnas padota (Mudoypok)
Konrponbhas padora https://infourok.ru/kontrolnaya_rabota_po_himii_11 klass-
13 0 pas3zeny 311893.htm
«Teopernueckue (MynwsTrypok) https://multiurok.ru/files/kontrol-naia-
OCHOBBI XUMHUM) rabota-po-khimii-tieorietichieskiie-o.html
(BKonrakTe) https://vk.com/wall-215682151 2110
Mertamisl, ux VYpok (PDII)
14 MOJIOKEHUE B https://resh.edu.ru/subject/lesson/3493/conspect/151212/

[lepronnueckon

VYpox (MyneTrypok) https://multiurok.ru/files/polozhenie-
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https://multiurok.ru/files/polozhenie-metallov-v-periodicheskoi-sisteme-khimi.html

15

16

17

18

CHCTEME XUMHUUYECKUX
snemenTtoB . U.
Meuneneesa u
0COOEHHOCTH
CTPOCHHUSI aTOMOB.
Oo6mue puznueckue
CBOMCTBAa METAJLIOB

CnnaBbl METaIIOB.
DIEKTPOXUMUYECKUN
PAL HAIPSKEHUI
METaJUIOB

XuMH4decKue
CBOMCTBA BaXKHEHIIINX
METaJuIoB (HaTpui,
KaJIuM, KaJlbIlui,
MarHuii, aTFOMUHHI)
1 UX COCTMHESHUH

XuMHUYECKHE
CBOMCTBA XpOMa,
MEIu 1 UX
COeTMHEHNN

XUMUYECKHUE
CBOMCTBA LIMHKA,

metallov-v-periodicheskoi-sisteme-khimi.html

VYpoxk (BKonrakre) https://vk.com/wall-208364184 612
ITpesenTauust (MyapTHYpOK)
https://multiurok.ru/files/prezentatsiia-k-uroku-metally-
polozhenie-elementov.html

Ypoxk (POIII)
https://resh.edu.ru/subject/lesson/4961/conspect/151292/
Vpox (Mudoypox) https://infourok.ru/metodicheskaya-
razrabotka-k-uroku-himii-metally-elektrohimicheskij-ryad-
napryazhenij-metallov-6948710.html

[TpesenTanus (MyabTHYPOK)
https://multiurok.ru/index.php/files/prezentatsiia-po-khimii-
khimicheskie-svoistva-me-1.htmi

VYpox (MynbsTrypok) https://multiurok.ru/files/razrabotka-
uroka-po-khimii-tiema-natrii-i-kalii-ka.html

Vpox (BKontakre) https://vk.com/wall-222304815 565
[Tpesentanus (Hcopran)
https://nsportal.ru/shkola/khimiya/library/2020/06/21/prezent
atsiyametally-glavnyh-podgrupp

Ypoxk (POIII)
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
VYpox (Mudoypox) https://infourok.ru/teoriya-po-teme-
hrom-i-med-11-klass-profil-4583961.html

[TpesenTanust (MyabTHYpOK)
https://multiurok.ru/files/priezientatsiia-k-uroku-khrom-i-
iegho-soiedinienii.html

Ypoxk (POII)
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
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KEJIC3a U UX

VYpox (Mynbetuypok) https://multiurok.ru/files/razrabotka-

COEIMHEHNH uroka-po-teme-obzor-metallov-pobochnykh.html
Vpoxk (BKonrakre) https://vk.com/wall-222304815 660
ITpesentauus (Hecnoprain)
https://nsportal.ru/shkola/khimiya/library/2023/02/05/metally
-pobochnyh-podgrupp
IpakTideckas HpaKTqu(?Kas{ pa6(_)Ta Ne2 (-MyJIBT.I/IypOK) _
https://multiurok.ru/files/prakticheskaia-rabota-2-reshenie-
pabota Ne 2. )
" eksperimentalny-2.html
Pemenue
19 Vpox (BKonrakre) https://vk.com/wall-193774533 7202
3KCH€pI/IM€HTaJII)HI)IX
ITpesentauus (Hcnoprain)
ST TIO TEME https://nsportal.ru/shkola/khimiya/library/2020/03/26/11-
«MeTane klass-prakticheskaya-rabota-no2-reshenie-eksperimentalnyh
Hewmerannsl, ux
[IOJIOKEHHE B Ypox (PILLI) )
N o https://resh.edu.ru/subject/lesson/5939/conspect/151319/
€pPUOINYECKON ) )
VYpox (Mynbetuypok) https://multiurok.ru/files/konspekt-
CUCTEME XUMHUYECKUX . )
20 uroka-po-khimii-11-klass-obshchaia-kharak.html
snemeHToB 1. U.
MeHTeeena i [TpesenTanus (Mudoypok)
e6ﬂe ce https://infourok.ru/prezentaciya-po-himii-po-teme-nemetally-
OCOOCHHOCTH 11-klass-5641488.html
CTPOCHHUSI aTOMOB
dusnueckue VYpox (POIII)
CBOMCTBA https://resh.edu.ru/subject/lesson/5939/conspect/151319/
HEMETaJUIOB. VYpok (MynsTuypok) https://multiurok.ru/files/konspekt-
21 Annotponus uroka-po-khimii-11-klass-obshchaia-kharak.html
HEMeTaJuIoB (Ha Vpox (BKonrakre) https://vk.com/wall-222304815 809
MpUMepe KUCIOPoIa, [Tpesentanus (Madoypox)
cepsl, pochopa u https://infourok.ru/prezentaciya-k-uroku-himii-11-klass-
yTIIeposa) nemetally-allotropiya-4383269.html
22 XuMuyeckue Ypoxk (Mupoypok) https://infourok.ru/konspekt-uroka-po-



https://multiurok.ru/files/razrabotka-uroka-po-teme-obzor-metallov-pobochnykh.html
https://multiurok.ru/files/razrabotka-uroka-po-teme-obzor-metallov-pobochnykh.html
https://vk.com/wall-222304815_660
https://nsportal.ru/shkola/khimiya/library/2023/02/05/metally-pobochnyh-podgrupp
https://nsportal.ru/shkola/khimiya/library/2023/02/05/metally-pobochnyh-podgrupp
https://multiurok.ru/files/prakticheskaia-rabota-2-reshenie-eksperimentalny-2.html
https://multiurok.ru/files/prakticheskaia-rabota-2-reshenie-eksperimentalny-2.html
https://vk.com/wall-193774533_7202
https://nsportal.ru/shkola/khimiya/library/2020/03/26/11-klass-prakticheskaya-rabota-no2-reshenie-eksperimentalnyh
https://nsportal.ru/shkola/khimiya/library/2020/03/26/11-klass-prakticheskaya-rabota-no2-reshenie-eksperimentalnyh
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://multiurok.ru/files/konspekt-uroka-po-khimii-11-klass-obshchaia-kharak.html
https://multiurok.ru/files/konspekt-uroka-po-khimii-11-klass-obshchaia-kharak.html
https://infourok.ru/prezentaciya-po-himii-po-teme-nemetally-11-klass-5641488.html
https://infourok.ru/prezentaciya-po-himii-po-teme-nemetally-11-klass-5641488.html
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://multiurok.ru/files/konspekt-uroka-po-khimii-11-klass-obshchaia-kharak.html
https://multiurok.ru/files/konspekt-uroka-po-khimii-11-klass-obshchaia-kharak.html
https://vk.com/wall-222304815_809
https://infourok.ru/prezentaciya-k-uroku-himii-11-klass-nemetally-allotropiya-4383269.html
https://infourok.ru/prezentaciya-k-uroku-himii-11-klass-nemetally-allotropiya-4383269.html
https://infourok.ru/konspekt-uroka-po-himii-11-klass-himicheskie-svojstva-galogenov-5751408.html
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CBOICTBA I'aJIOr¢HOB,
Cephl U UX
COCIMHEHUN

XUMUYECKue
CBOICTBA a30Ta,
docdopa u ux
COCIUHCHHI

XUMHYECKHe
CBOICTBA yrJjiepoa,
KpPEMHUS U UX
COCIMHEHN N

IIpumeneHne
BaYKHEHIITIX
HEMETAJIJIOB U X
COETMHEHNH

himii-11-klass-himicheskie-svojstva-galogenov-
5751408.html

VYpok (BKonrakTe) https://vk.com/wall-222304815 870
[Tpesenranus (Madoypox)
https://infourok.ru/prezentaciya-po-himii-na-temu-galogeni-
1081672.html

VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
Vpox (Mudoypox) https://infourok.ru/otkritiy-urok-po-
himii-na-temu-obschaya-harakteristika-elementov-v-a-
gruppi-azot-fosfor-i-ego-soedineniya-1674017.html

VYpok (BKonrakre) https://vk.com/wall-199882355_2342
[Tpesentanus (Mudoypok)
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-
fosfor-6051540.html

VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
Vpox (Mudoypox) https://infourok.ru/plan-konspekt-uroka-
na-temu-uglerod-i-kremnij-11-klass-5106357.html

VYpok (BKonrakre) https://vk.com/wall-193774533_7617
[TpesenTauus (Mudoypok)
https://infourok.ru/prezentaciya-po-himii-na-temu-uglerod-i-
kremnij-11-klass-5105953.html

Ypoxk (POII)
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
Ypok (MyneTrypok) https://multiurok.ru/files/konspekt-
uroka-po-teme-primenenie-vazhneishikh-nem.html

Vpox (BKontakre) https://vk.com/wall-199878314 936
[TpesenTauus (Mudoypok)
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-
2669698.html



https://infourok.ru/konspekt-uroka-po-himii-11-klass-himicheskie-svojstva-galogenov-5751408.html
https://infourok.ru/konspekt-uroka-po-himii-11-klass-himicheskie-svojstva-galogenov-5751408.html
https://vk.com/wall-222304815_870
https://infourok.ru/prezentaciya-po-himii-na-temu-galogeni-1081672.html
https://infourok.ru/prezentaciya-po-himii-na-temu-galogeni-1081672.html
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://infourok.ru/otkritiy-urok-po-himii-na-temu-obschaya-harakteristika-elementov-v-a-gruppi-azot-fosfor-i-ego-soedineniya-1674017.html
https://infourok.ru/otkritiy-urok-po-himii-na-temu-obschaya-harakteristika-elementov-v-a-gruppi-azot-fosfor-i-ego-soedineniya-1674017.html
https://infourok.ru/otkritiy-urok-po-himii-na-temu-obschaya-harakteristika-elementov-v-a-gruppi-azot-fosfor-i-ego-soedineniya-1674017.html
https://vk.com/wall-199882355_2342
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://infourok.ru/plan-konspekt-uroka-na-temu-uglerod-i-kremnij-11-klass-5106357.html
https://infourok.ru/plan-konspekt-uroka-na-temu-uglerod-i-kremnij-11-klass-5106357.html
https://vk.com/wall-193774533_7617
https://infourok.ru/prezentaciya-po-himii-na-temu-uglerod-i-kremnij-11-klass-5105953.html
https://infourok.ru/prezentaciya-po-himii-na-temu-uglerod-i-kremnij-11-klass-5105953.html
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://multiurok.ru/files/konspekt-uroka-po-teme-primenenie-vazhneishikh-nem.html
https://multiurok.ru/files/konspekt-uroka-po-teme-primenenie-vazhneishikh-nem.html
https://vk.com/wall-199878314_936
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html

O06o0061IEHNE U
CUCTEMAaTH3aLUA
3HAHWUH 10 TEME

Ypok (Madoypok) https://infourok.ru/konspekt-uroka-po-
himii-11-klass-tema-obobshenie-i-sistematizaciya-znanij-po-

«Hemertambny. teme-nemetally-6046379.html
26 Brraucnenus mo Ypok (BKonrakTe) https://vk.com/wall-193774533_7720
YPaBHEHUSAM [Ipesentanus (Henopran)
XUMHUYECKHUX PEAKIIUH https://nsportal.ru/shkola/khimiya/library/2017/03/21/prezent
¥ TEPMOXUMUYECKUE atsiya-nemetally
pac4€Thl
IIpakruyeckas IpakTuueckas pa6ora Ne3 (Uudpoypok)
pabota Ne 3. https://infourok.ru/prakticheskaya-rabota-po-himii-na-temu-
97 «Pemienue nemetally-7052678.html
AKCTIEPUMEHTAIIbHBIX (BKonTakTe) https://vk.com/wall-208439470_732
3a/1a4 10 TeMe (MynpsTypok) https://multiurok.ru/files/konspekt-uroka-po-
"Hemeramasl"» khimii-dlia-11-klassa-praktiches.html
KoutponsHas paGora Kontponbnas padota (HC.HO.pTaJ:I)
https://nsportal.ru/shkola/khimiya/library/2020/03/27/kontrol
o TeMaM .
28 M naya-rabota-po-teme-metally-i-nemetally
«H T | (Uudoypox) https://infourok.ru/kontrolnaya-rabota-po-
(HeMETAILIBD teme-metalli-i-nemetalli-1334995.html
Heoprannueckue u
OpraHHYecKue
Vpoxk, npesentanus (Hemoprai)
KHUCTIOTHI. L
29 https://nsportal.ru/shkola/khimiya/library/2020/09/06/urok-
Heopranunueckue u . . i o
neorganicheskie-i-organicheskie-kisloty
OpTraHUYECKHE
OCHOBAHUA
AmodorepHble VYpoxk (POIII)
30 HEOPraHUYECKUE U https://resh.edu.ru/subject/lesson/4960/conspect/151373/

OpTraHHU4YC€CKUC

VYpox (Mudoypox) https://infourok.ru/konspekt-uroka-po-



https://infourok.ru/konspekt-uroka-po-himii-11-klass-tema-obobshenie-i-sistematizaciya-znanij-po-teme-nemetally-6046379.html
https://infourok.ru/konspekt-uroka-po-himii-11-klass-tema-obobshenie-i-sistematizaciya-znanij-po-teme-nemetally-6046379.html
https://infourok.ru/konspekt-uroka-po-himii-11-klass-tema-obobshenie-i-sistematizaciya-znanij-po-teme-nemetally-6046379.html
https://vk.com/wall-193774533_7720
https://nsportal.ru/shkola/khimiya/library/2017/03/21/prezentatsiya-nemetally
https://nsportal.ru/shkola/khimiya/library/2017/03/21/prezentatsiya-nemetally
https://infourok.ru/prakticheskaya-rabota-po-himii-na-temu-nemetally-7052678.html
https://infourok.ru/prakticheskaya-rabota-po-himii-na-temu-nemetally-7052678.html
https://vk.com/wall-208439470_732
https://multiurok.ru/files/konspekt-uroka-po-khimii-dlia-11-klassa-praktiches.html
https://multiurok.ru/files/konspekt-uroka-po-khimii-dlia-11-klassa-praktiches.html
https://nsportal.ru/shkola/khimiya/library/2020/03/27/kontrolnaya-rabota-po-teme-metally-i-nemetally
https://nsportal.ru/shkola/khimiya/library/2020/03/27/kontrolnaya-rabota-po-teme-metally-i-nemetally
https://infourok.ru/kontrolnaya-rabota-po-teme-metalli-i-nemetalli-1334995.html
https://infourok.ru/kontrolnaya-rabota-po-teme-metalli-i-nemetalli-1334995.html
https://nsportal.ru/shkola/khimiya/library/2020/09/06/urok-neorganicheskie-i-organicheskie-kisloty
https://nsportal.ru/shkola/khimiya/library/2020/09/06/urok-neorganicheskie-i-organicheskie-kisloty
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://infourok.ru/konspekt-uroka-po-himii-na-temu-geneticheskaya-svyaz-neorganicheskih-i-organicheskih-veshestv-11-klass-4240924.html

COCAMHCHUS.
I'eneTnueckas cBA3b
HCOPTraHUYCCKUX 1
OpTraHU4YE€CKUX
BCIICCTB

himii-na-temu-geneticheskaya-svyaz-neorganicheskih-i-
organicheskih-veshestv-11-klass-4240924.html

VYpok (BKonrakTe) https://vk.com/wall-193774533_7994
[Tpesenranus (Madoypox)
https://infourok.ru/prezentaciya-po-himii-geneticheskaya-
svyaz-mezhdu-klassami-organicheskih-i-neorganicheskih-
veshestv-11-klass-4037434.html

Posp xumuu B
ob0ecreueHun
9KOJIOTHYECKOH,

Ypoxk (POIII)
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
Ypok (MynbTHYypOK)
https://multiurok.ru/files/metodicheskaia-razrabotka-uroka-

31 SHEPIreTHYECKOU U po-teme-khimiia-i.html
MUIIEBOM Vpox (BKonrakre) https://vk.com/wall-193774533 8048
0e30MacHOCTH, [TpesenTamms (Madoypok)
Pa3BUTHH MEIUIIAHBI https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-
zdorove-3157847.html
VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/3514/conspect/151428/
Ipencrasnenms 00 VYpox (Mudoypox) https://infourok.ru/razrabotka-
00IIMX HAyYHBIX konspekta-uroka-po-himii-dlya-uchaschihsya-klassa-po-
NpUHOUIax teme-obschie-predstavleniya-o-promishlennih-sposobah-
32 .
MIPOMBITIUIEHHOTO polucheniya-2365642.html
HOJTyYEHUS] VYpok (BKonrakre) https://vk.com/wall-222304815_1411
BOKHEHIINX BEILIECTB [Ipesentanus (MynbTHypOK)
https://multiurok.ru/files/prezentatsiia-po-teme-khimiia-v-
promyshlennosti.html
Ypoxk (POII)
Yenosek B Mupe https://resh.edu.ru/subject/lesson/5759/conspect/148037/
33 BEILECTB U VYpox (Hcmopran)
MaTepHUalIOB https://nsportal.ru/shkola/khimiya/library/2017/11/04/konspe

kt-uroka-himii-v-11-klasse-na-temu-himiya-v-zhizni-



https://infourok.ru/konspekt-uroka-po-himii-na-temu-geneticheskaya-svyaz-neorganicheskih-i-organicheskih-veshestv-11-klass-4240924.html
https://infourok.ru/konspekt-uroka-po-himii-na-temu-geneticheskaya-svyaz-neorganicheskih-i-organicheskih-veshestv-11-klass-4240924.html
https://vk.com/wall-193774533_7994
https://infourok.ru/prezentaciya-po-himii-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-i-neorganicheskih-veshestv-11-klass-4037434.html
https://infourok.ru/prezentaciya-po-himii-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-i-neorganicheskih-veshestv-11-klass-4037434.html
https://infourok.ru/prezentaciya-po-himii-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-i-neorganicheskih-veshestv-11-klass-4037434.html
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
https://multiurok.ru/files/metodicheskaia-razrabotka-uroka-po-teme-khimiia-i.html
https://multiurok.ru/files/metodicheskaia-razrabotka-uroka-po-teme-khimiia-i.html
https://vk.com/wall-193774533_8048
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://resh.edu.ru/subject/lesson/3514/conspect/151428/
https://infourok.ru/razrabotka-konspekta-uroka-po-himii-dlya-uchaschihsya-klassa-po-teme-obschie-predstavleniya-o-promishlennih-sposobah-polucheniya-2365642.html
https://infourok.ru/razrabotka-konspekta-uroka-po-himii-dlya-uchaschihsya-klassa-po-teme-obschie-predstavleniya-o-promishlennih-sposobah-polucheniya-2365642.html
https://infourok.ru/razrabotka-konspekta-uroka-po-himii-dlya-uchaschihsya-klassa-po-teme-obschie-predstavleniya-o-promishlennih-sposobah-polucheniya-2365642.html
https://infourok.ru/razrabotka-konspekta-uroka-po-himii-dlya-uchaschihsya-klassa-po-teme-obschie-predstavleniya-o-promishlennih-sposobah-polucheniya-2365642.html
https://vk.com/wall-222304815_1411
https://multiurok.ru/files/prezentatsiia-po-teme-khimiia-v-promyshlennosti.html
https://multiurok.ru/files/prezentatsiia-po-teme-khimiia-v-promyshlennosti.html
https://resh.edu.ru/subject/lesson/5759/conspect/148037/
https://nsportal.ru/shkola/khimiya/library/2017/11/04/konspekt-uroka-himii-v-11-klasse-na-temu-himiya-v-zhizni-cheloveka
https://nsportal.ru/shkola/khimiya/library/2017/11/04/konspekt-uroka-himii-v-11-klasse-na-temu-himiya-v-zhizni-cheloveka

cheloveka

[TpesenTanus (Mudoypok)
https://infourok.ru/prezentaciya-na-temu-himicheskie-
veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
ITpesenTauust (MyapTHYpOK)
https://multiurok.ru/files/interaktivnoe-soprovozhdenie-
uroka-po-teme-chelove.htmi

XuMUs 1 310pOBbE

Ypoxk (POIII)
https://resh.edu.ru/subject/lesson/5452/conspect/150795/
Ypok (MynbsTrypok) https://multiurok.ru/files/khimiia-i-

34 qeTOBCKA 1 zdorov-ie.html
[Tpesentanus (Mudoypok)
https://infourok.ru/prezentaciya-po-himii-na-temu-himiya-i-
zdorove-klass-274417.html
OBIIEE KOJIMYECTBO
YACOBIIO 34

I[TPOTPAMME



https://nsportal.ru/shkola/khimiya/library/2017/11/04/konspekt-uroka-himii-v-11-klasse-na-temu-himiya-v-zhizni-cheloveka
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://multiurok.ru/files/interaktivnoe-soprovozhdenie-uroka-po-teme-chelove.html
https://multiurok.ru/files/interaktivnoe-soprovozhdenie-uroka-po-teme-chelove.html
https://resh.edu.ru/subject/lesson/5452/conspect/150795/
https://multiurok.ru/files/khimiia-i-zdorov-ie.html
https://multiurok.ru/files/khimiia-i-zdorov-ie.html
https://infourok.ru/prezentaciya-po-himii-na-temu-himiya-i-zdorove-klass-274417.html
https://infourok.ru/prezentaciya-po-himii-na-temu-himiya-i-zdorove-klass-274417.html

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUK

» Xumus, 11 xmacc/ I'abpuensna O.C., OO1iecTBO ¢ OrpaHUYEeHHON
O0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectBo «M3narenscTBo
«IIpocsemienuey

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

2. O.C.I'abpuensn, N.I".OctpoymoB, «O01m1ast XuMus B T€CTax, 3a1avax,
ynpaxHeHusx. 11 xkmace» — M.: Ipoda, 2023 rog.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YiakoBa «Xumus 11 knacc:
KoHTposnbHbIe 1 poBepouHbie paboThl K yueOHUKy». — M.: [Ipoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
HacronbHast kaura juist yuurtens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
HacronbHast kaura juist yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3a1auu 1o XUMUU U
croco0nbI ux pemeHus» - M.: «poda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kinacc moypodHbie IIaHbl 10 Y4EOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpamy Yuutens 2018roz.

8. M.A.Psa6oBa, Y.}HO.Hesckas, P.B.JInako «Tecter mo xumuu 11 kmacey, - M.
Ok3ameH, 2019r.

9. O.C.I'abpuensin, .I".ocTpoyMOB « XMMUYECKUI IKCIIEPUMEHT B 11KoJe 11
Kiace»; - M.: [Ipoga. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

KommnbroTep 1 MyJabTUMEIUMHBIN IPOEKTOP.

CD u y4eOHBIE CaliThI.

1.chem.msu.su - Ha caiite "Xumuueckas Hayka U oOpa3oBanue B Poccun™:
"DnekTpoHHas OubMoTeka mo xuMun" - chem.msu.su (pasaen "Marepuais s
mkobHUKOB") 1 "llIkonpHOE XMHUUECcKoe 00pa3oBaHue B Poccun: cTaHmapThl,
y4eOHUKH, OJTMMIIHA/IbI, SK3aMeHbl" (MaTepuabl A yYUTENeH U IMKOJIbHUKOB).
2.hemi.nsu.ru "OcHoBbl xuMuK" - DNEKTPOHHBIN yueOHUK. Internet-uznanue,
ucrpanyieHHoe U onoHeHHoe. HoBocubupck: HI'Y, 2001-2006. nouent HI'Y
A.B. Manyiinos u B.W. PonnonoB.nepuoanueckasi CuctemMa, OTBETHI K 3a7a4aM U



ap.

3. college.ru - pazmen "OTKpBITOrO KOJUIEXKA" TI0O XUMHUH. DJICKTPOHHBIH
y4€OHHUK MO XUMUU I IKOIBHUKOB ¢ CJl-nucka "Otkpeitas xumus 2.5" Pa3nen
XpecromaTus - mojaoopka KHur U crareid. On-line rectupoBanne (HEOOX0aMMa
perucrparnus).

4. school-sector.relarn.ru - "Xumus aus BCEX" u3 cepun "OOyu4aromye
sHnuKIoneaun" . CaiT COACPKHUT TEKCTOBBIC U TpapHUECKUEe MaTepUabI (
school-sector.relarn.ru ) pasmerennsie Bo 2-m u3gannn CDROM "Xumus ais
BCEX" 1999r

5. alhimikov.net - caiit "Alhimikov.net". Conepxanue: 31eKTpOHHBIN YIeOHHK
"OcHOBBI 0011IeH U HEOpPTraHUYEeCKON XuMuu'" Jyist 8-9 KiL.;

6. alhimik.ru - "Anxumuk" CoBeTbl aOUTYPUECHTY. YUUTEIIIO XUMHUHU.
CrpaBo4HHUK (OYCHB 0OJIBbINAs TIO00PKA TAOJHII M CIIPABOYHBIX MATEPUATIOB).

7. http://chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Pa3nemsr:
[IpakTHKa - MIKOJIbHBIC OIBITHI, SKCIIEPUMEHTBI M MH. JIp.;

8. http://www.hi].ru - )xypHan « XuMus ¥ )KU3HBYITOHITHO M 3aHUMATEIbHO

pacckasbpiBaeT 000 BCEM HHTEPECHOM, YTO MTPOMCXOINUT B HAYKE U MUPE, B
KOTOPOM MBI JKUBEM.

9.http://chemistry-chemists.com/index.html - snekTponHBIH KypHAT « XUMHKH
Y XUMHSD), B KOTOPOM TIPEIICTABIICHBI OTBITHI [0 XMMUU U 3aHUMATeIIbHAS
uH(pOpMAIIHs, TTO3BOJISIOIINE YBIICYb YYCHUKOB SKCIICPUMEHTAIBHOM YacThIO
npeMeTa.

10. http://c-books.narod.ru - BceBo3MOXKHasI TUTEpPATypa IO XHUMUH.

11. http://Www.prosv.ru - mocoOus AJis y4aIuxcs, B TOM YHCJIC IS TIOrOTOBKH
Kk utoroBoit arrecrauuu (OI'D u EI'D), MmeTonnueckue nmocoous AJist yauTeneu,
HAYYHO-TIOMYJISIPHAS JIUTepaTypa 1o XUMHUHU.

12. http://1september.ru/ - >xypHan npeaHa3Ha4YeH HE TOJBKO IS yauTenei. B

HEM TIPEICTABJICHO OOJBIIOE KOJTUYECTBO PAOOT YUCHUKOB, B TOM YHUCIIE
MCCIIEIOBATEIILCKOrO Xapakrepa.

13. http://schoolbase.ru/articles/items/ximiya - BcepOCCHUHCKUI MIKOIbHBINA
MOPTaJI CO CChUIKaMH Ha 00pa3oBaTeIbHbIE CAaUThI IO XUMUH.

14. www.periodictable.ru - coopHuK cTaTeit 0 XUMHUECKUX JJIEMEHTAX,

WJUTFOCTPUPOBAHHBINA SKCTIEPUMEHTOM.

ITeyaTHbie mocoous


http://chemworld.narod.ru/
http://www.hij.ru/
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

- Cepus cripaBOYHBIX TaOJIMII IO OpPraHUYECKOW XUMUU. PykoBojcTBa Jist
71a00pATOPHBIX OMBITOB U MPAKTUYECKUX 3aHATUHN 110 Xumuu (8-11 ki)

- C60pHI/IKI/I TCCTOBBIX 3aI[aHHﬁ AJI1 TEMATHUYCCKOI'0O U H”TOIOBOI'O KOHTPOJIA.

- HaGop mocynbl u npuHa e KHOCTEN ISl Y4eHUYECKOTO IKCIIEPUMEHTA,
HarpeBaTelibHbIe TPUOOPHI.

CnpaBoy4Has quTeparypa:
Xumust. CopaBOYHUK IIKOJIBHUKA U CTyAIEHTa - 368 C.

Xumus B popmynax. 8-11 kmaccel. (aBT. B.B.Epemun) - 64 c.
Xwumus B Tabnunax. 8-11 kmaccel. (aBT. A.E.Haconosa) — 96c.
Y4eOHo-1a00paTopHOEe 000pyI0BaHME

Komnexuuu:

e - AmoMuHMit — 1 KOMIUJIEKT.

- BonokHa 7eMOHCTpanMOHHbIE — 1 KOMIIJIEKT.

- KameHHbI#1 yroJib ¥ IPOIYKTHI €10 NepepadOTKH — | KOMIUIEKT.

- MeTtamiel — 1 KOMITIEKT.

- Munepansl 1 ropHbie noposl (20 BUI0B) — 1 KOMILIEKT.

- Munepansbl u ropHbie noposl (40 BUI0B) — 1 KOMILIEKT.

- CTeKJIO U U3JEIUS U3 CTEKJIa — | KOMILJIEKT.

- TomnBo — 1 KOMILIEKT.

- UyryH u cTanb — | KOMIUIEKT.

o - IlIkana TBepmocTH — | KOMIIIEKT.
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