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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanibHON 00pa30BaTENbHONM MPOrPaMMbl CPEIHEro 00IIero 00pa3oBaHMs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepany, peanu3yOIMUX OCHOBHBIE 00pa3oOBaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt cTpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPEOOBAaHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CPEIHET0 O0IIero o0pa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHUU C Y4ETOM CHeuu(PUKA HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lmuX 1ened W MPUHLUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIET0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHONO BKJIIOYEHHUA B KU3Hb COLUYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpeJCTaBICHU O CTpoeHuu BewlecTB. CBeAeHMs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HW3YUYCHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHUECKUX MO3MUIIMM,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pOJib B IO3HABATEIBHOW M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MH(OpPMALUIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOYYAIOMIMXCA MHPOBO33PEHYECKONW OCHOBBI IS TOHMMAaHHS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEYMI MEXKIAy HOBbIMH (PaKTaMU U TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku MH(pOpMaIK, HEOOXOIUMBIX JIsl MPUOOPETEHNUS ONbITa MPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copepraTenibHas XapaKTepUCTHKA 1IeJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp>KaHHs OOyueHHus, OpPHUEHTUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHUX 3a71ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCAIbHOE 3HAYCHWE U 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 O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIONB30BaHNs, TIOTIOTHEHUS SYHEPTETUIYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero oomiero odpazoBaHusi, coctaBisieT 68 vaco: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METObl M3yYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJaeHUe, 0OyTIIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPOINUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: Oytaaues-1,3 u metwiOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHME, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJyUYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKHK YIJIEBOAOPOAOB. [lpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MIPOBEICHUE MPAKTUUYECKONW PabOThI: MOJyYEHHUE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MeTaHOa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenue rauueprHa v 3TUICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAas KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorudeckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XUMHUYECKHE CBOWCTBA Kpaxmana (TUIPOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHUPTOB, KAa4EeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIIMPTOB (OKMCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKITHH).

A3oTcoepKale OpraHn4eckiue COeTMHEHNUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHWH, [IBETHHIC PEaKIIUU OCIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJICKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanus MeXIpeIMETHBIX CBA3EH IPU U3YYEHUH OPraHUYECKOU XMMHH B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUYUHBI U €JUHULIBI UX U3MEPEHHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorusa: MNHUIIEBbIE MPOAYKTbI, OCHOBBI PALMOHAIBHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J10uKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUsl JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [lepnoamdeckoil cCuCTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIGHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Howmenxkiatypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U cliadbie 3eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAOI0JACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHUBEPCAIBHOTO HWHIUKATOPA, PEaKIUH HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMUYECKHAE PACUEThl, PACU€Thl C HCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JIOJISI BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Merannel. [lonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMUYECKHE CBOWMCTBA BAKHEHIUX METAIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétsl mMaccel BelecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KM3Hb

Ponp xuMum B 0OecrieyeHHUU IKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOM
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MMaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBON XUMHUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHu4ecKkord xuMuu B 11 Kilacce oCyIIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUM, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3WYECKUE BEIMYUHBI U CIUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPIHsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHUMHsD) Ha yYpPOBHE CPEOHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

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

HAJIM4KMe MOTUBALIUU K O0yUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKaMHU, MPUCYIIMMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CAVHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
0oOy4YarommXcs MO peaanu3alui IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCKOTro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

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



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW MAEATENBHOCTH NPH CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYAllUH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEJICHHWE M TMOCTYNKU CBOMX TOBApHUILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/ady
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPyAa U PE3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUATIBHOM CPENBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITh HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU Kak HayKd, OCO3HaHMS €€ poju B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XHUMHHM JUISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHU MEIMIIMHBI, 00ECIICUCHUU YCIOBUMN
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SIBJICHUH OKPYIKAIOIIETOo MUpPA U
MIPOUCXOAAIINX B HEM N3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAaHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JAaHHBIX C IEJIbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJOCTHOCTh HAYYHOM KapTHUHBI MHpa M CHENUPUKY METOJO0B TMO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4ueOHbIC NEeWCTBUs (TO3HaBaTEIbHbIE, KOMMYHHKATHUBHBIC,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHWS M YHHUBEPCAIbHBbIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIHTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KIACCU(PUKALMU BEIIECTB H
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKHX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS MNPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pa3JInYHBIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MPECTaBIICHHUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMel: NPUMEHSATh MEXIpeAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMBI B XOJ€ JUAJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU IMPHU BBITIOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYKICHUS 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TNpejaraéMblid ajroput™ ACHCTBUN mpu
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TO3HAHUU SBJICHUH



npuponbl, B (HOPMHUPOBAHMM MBIIUIEHUSA M KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIIME TMOHATHA (XMUMHYECKHI 3JIEMEHT, aToM, 3JEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOAOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCIIOJIb30BAaHUM BAXXHEUIIMX OPraHUYECKHX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COeTMHEHU;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
M3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALMHA HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBATh MPHUHAJICKHOCTh HM3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIaccy/Tpynne CcoequHEeHUN (yriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), JaBaThb KM Ha3BaHUS IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
STWJICHTJIMKOJIb, TIUUEPUH, (EHON, (popManblerul, aueTalabIerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH307, METaHON, 3TAHOJ, STUJICHTJIUKOID,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HHUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIHUN C
MCIIOJI30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOJAUTH BBIYUCICHUA 110 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUN 00 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B HEISIX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIECTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHITh Ha mpuMepax CHoCcOoObI
YMEHBIICHUS ¥ NPEJOTBPAIICHUS] WX BPEIHOTO BO3JCHUCTBUS HA OpPraHHU3M
YeJI0BeKa;

JUIST 00YYaIoONIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

Ui CHETbIX H cHa0OBUAANIMX OOYYaIONIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpA, POJU XHUMHUM B TIO3HAHWUU SIBJICHUU
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNINUECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE INMOHUMAaHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa;



c(OPMUPOBAHHOCTh YMEHHUU BBISIBIATH XapaKTEPHbIC MPU3HAKH TMOHITHIA,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M YPAaBHEHMM XHMHUYECKHMX  pEaKIuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTH YMEHUHN OMpPEAEIATh BAJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpelpl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOTBI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepnoanyeckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U MX COCAUHEHUM
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'E€HETHUYECKOW CBA3M MEXKIY HEOpraHUYeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHUIO CTEIEHEW OKUCJICHHUS DJIEMEHTOB, OOpaTUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHUSI, PU KOTOPBIX 3TU PEAKLMU UAYT O KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN TMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHUE MPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBIMOIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKInH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha Cyib(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTH YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYyHUKaruu, HTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpaHEHHUSI CBOETO 3J0POBbS M OKPY’KAIOIIEH MPUPOTHONW Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIMXCS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM nugpoBbie
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
MPOrpaMMbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcesbl
Paznen 1. Teoperuyeckue 0CHOBbI OPraHUYECKOH XUMUM
[Ipeamert opranudeckoit xumun. Teopust bubmuoreka [IOK
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 https://lesson.academy-
M. bytneposa content.myschool.edu.ru/04/10
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
bubnunoreka LIOK
2.1 IIpenenpHbIE YIIIEBOAOPOIBI — AJIKAHBI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
HenpenenbHbie yraeBOJOPOIbI: AIKSHBI bubmorexa [IOK
2.2 amcap eHEL aﬂKiHH POARL ’ 6 1 https://lesson.academy-
A ’ content.myschool.edu.ru/04/10
bu6nmorexa LIOK
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 https://lesson.academy-
content.myschool.edu.ru/04/10
[TpupoHBIE HCTOYHHUKH YTIIEBOIOPOIOB bubmorexa HOK
24 X TIeDenaBoTKa 3 1 https://lesson.academy-
pep content.myschool.edu.ru/04/10
Hroro o paznueny 13

Pasnen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

bubnunoreka LIOK

3.1 Cruptel. DeHon 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Anpaerunpl. KapOOHOBBIE KUCITOTHI. Bubmorexa LIOK
3.2 C . 7 https://lesson.academy-
JIOFKHBIC SQUPET content.myschool.edu.ru/04/10
bu6nmmoreka [IOK
3.3 YrneBoasl 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Htoro no pazneny 13
Pasnen 4. A3oTconepxaime opraHudeckue coelMHeHus
bubnuoreka [IOK
4.1 AmuHbl. AMHHOKHUCIIOTHL. benku 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro mo pazneny 3
Paspnen 5. BeicokoMoOJIeKY I pHBIE COCUHEHUSA
bubmmoteka IIOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3aK0H bubmuoreka [JOK
11 u [lepuoanueckas cucreMa XuMHYECKUX 3 https://lesson.academy-
snemenToB M. Y. MenaeneeBa content.myschool.edu.ru/04/11
Crtpoenue BemiecTBa. MHOrooOpasue Bubmorexa HOK
12 BLICCTE 4 https://lesson.academy-
H content.myschool.edu.ru/04/11
bubnuoreka [{OK
1.3 XUMHYECKUE PEeAKIIUU 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6nmorexa LIOK
Hroro no pazneny 13 https://lesson.academy-
content.myschool.edu.ru/04/11
Pasnen 2. Heoprannueckasi Xumust
bu6nmorexa LIOK
2.1 MerTanbl 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bubnunorexa LIOK
2.2 Hemeramnsl 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
but6mmoreka [IOK
CBs13b HEOPTAHUYECKUX U OPTaHUYECKHIX
2.3 2 https://lesson.academy-

BE€IICCTB

content.myschool.edu.ru/04/11
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bubnunoreka LIOK

Hroro no pazneny 17 https://lesson.academy-
content.myschool.edu.ru/04/11

Pa3gen 3. XuMus u ;Ku3HbL
bu6nmoreka [IOK

3.1 XUMHA U KA3Hb 4 https://lesson.academy-

content.myschool.edu.ru/04/11

Hroro no pazneny 4
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Koaun4vecTBo yacoB DJ1eKTpPOHHBbIE HU(POBLIE
Ne Jlara P unpp
Tema ypoka Konrtpoabubie IIpakTuueckue o0pa3oBaTtejibHbIE
n/n Bcero U3YYeHUs
padoThI padoTbI pecypchl
[Ipeamer opranndeckoit xXumuu, e€ bub6nmoreka [IOK
1 BO3HUKHOBEHHE, PAa3BUTHE U 1 https://lesson.academy-
3HAUYCHHUE content.myschool.edu.ru/04/10
Teopust cTpOeHUSI OPraHUYECKUX bubnnorexa [JOK
2 coenuHeHuit A. M. Bytneposa, eé 1 https://lesson.academy-
OCHOBHBIC ITOJIOKCHUS content.myschool.edu.ru/04/10
[IpencraBnenue o KiiacCHPpUKALNH
OpPraHUYECKUX BELIECTB. bubmmoreka [JOK
3 Homenknarypa (cucrematudeckas) 1 https://lesson.academy-
Y TPUBHUAJIbHbIE HA3BAHMS content.myschool.edu.ru/04/10
OpTraHU4YC€CKUX BEIICCTB
bu6nmorexa LIOK
AJKaHBI: COCTaB U CTPOCHHE,
4 COMOTOrHeCKI DA 1 https://lesson.academy-
pAA content.myschool.edu.ru/04/10
. bu6nmorexa LIOK
Meran u 3TaH — OpocTeuIe
5 e CTABHTEIH ATKAHOR 1 https://lesson.academy-
pedl content.myschool.edu.ru/04/10
_ but6mmoreka [IOK
AJIKEHBI: COCTaB U CTPOCHHUE,
6 cBOMCTEA 1 https://lesson.academy-
content.myschool.edu.ru/04/10
. but6mmoreka [IOK
OTWIIEH U IPOMUIIEH — MPOCTeHIIne
7 1 https://lesson.academy-

MPEACTAaBUTCIIN AJIKCHOB

content.myschool.edu.ru/04/10
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[IpaxTuueckas padora Ne 1.

bu6nmoreka [IOK

8 «ITonyueHue >TUIIEHA U U3yUYECHUE https://lesson.academy-
€ro CBOMCTB)» content.myschool.edu.ru/04/10
Ankanuensl. bytaauen-1,3 u bubnmnoreka HOK
9 MeTmioytaauen-1,3. [Tomydenue https://lesson.academy-
CHHTETUYECKOI0 Kay4yKa U PE3UHBI content.myschool.edu.ru/04/10
AJIKUHBI: COCTaB U 0OCOOEHHOCTH
. bu6nmoreka [IOK
CTPOEHHUSI, TOMOJIOTUUECKHH PSI.
10 e https://lesson.academy-
H p content.myschool.edu.ru/04/10
MIPEICTABUTENH AIKHHOB
1 Brruncnenus o ypaBHEHHUIO
XUMHUYECKON pPeaKInu
bubmuoreka [IOK
ApeHbl: OEH30J1 ¥ TOITYOIL.
12 T OKCHMHOCTE ADCHOB https://lesson.academy-
P content.myschool.edu.ru/04/10
I'eneTndeckas cBI3b bu6nmorexa LIOK
13 YTIIEBOIOPOIOB, IPUHAICKAIINX K https://lesson.academy-
Pa3JIMYHBIM KJ1accam content.myschool.edu.ru/04/10
[IpupoHbIE HCTOYHHUKHU
YIJIEBOAOPOAOB: IPUPOAHBIN a3 U bubmorexa LIOK
14 MOy THBIE He(l)"l:ﬂHBIe ra3pl, HeQTh U https: flesson scatfeny-
y - ’ content.myschool.edu.ru/04/10
IPOAYKTHI €€ nepepadoTKU
[TpupoaHbIE UCTOYHUKH
YIJIEBOAOPOIOB: IPUPOAHBIN ra3 u bubmorexa LIOK
15 MOy THBIE He(l)T.SIHI)Ie ras3pl, HeTh U https: flesson acaemy-
y N ’ content.myschool.edu.ru/04/10
MPOAYKTHI €€ mepepadoTKu
16 KonTponpHas pabora no pazaeny

«YTIneBogopoab»
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HpeI[eJIBHBIC OAHOATOMHBIC CIITMPTHI:

bu6nmoreka [IOK

17 METaHOJI 1 3TaHo. Bomopoanas https://lesson.academy-
CBS3b content.myschool.edu.ru/04/10
MHoroaromMHbie COUPTHI: bubmmorexa [IOK

18 P . ' https://lesson.academy-
PTHICHIJIKOIb M TTHIEPHH content.myschool.edu.ru/04/10
DeHOoIT: CTPOCHUE MOJICKYJIBI, bubnnorexa [JOK

19 ¢du3nvecKkre 1 XUMHYECKUE https://lesson.academy-
CBOMCTBA, IPUMEHEHHE content.myschool.edu.ru/04/10
Anprerunst: GopManbIeTHI U bubmorexa HOK

20 ' [E https://lesson.academy-
AUCTAIILACTHIL ACTOH content.myschool.edu.ru/04/10
OnHOOCHOBHBIE NPEEIbHBIE bubnuorexa [IOK

21 KapOOHOBBIE KUCTIOTHI: MypaBbUHAs https://lesson.academy-
U YKCyCHas content.myschool.edu.ru/04/10
[IpakTuueckas padora Ne 2. bubmuoreka [IOK

22 «CBoiicTBa pacTBOpa YKCYCHOM https://lesson.academy-
KHCIJIOTBD) content.myschool.edu.ru/04/10
CreapuHoOBas 1 0JIEUHOBAS bubmuoreka [IOK

23 KHCJIOTBI, KaK MIPEJICTaBUTENIN https://lesson.academy-
BBICIINX KapOOHOBBIX KHCIIOT content.myschool.edu.ru/04/10
Mpbuia KaK coJd BBICIITHAX bubmmoteka IIOK

24 KapOOHOBBIX KUCIIOT, X MOIOIIEe https://lesson.academy-
NeUCTBHE content.myschool.edu.ru/04/10
Crnoxnble 3(hUpbl KaKk TPOU3BOTHBIE bu6muoreka [JOK

25 KapOOHOBBIX KUCIOT. ['uapomnu3 https://lesson.academy-
CJIO’KHBIX 3(hUpoB content.myschool.edu.ru/04/10

26 JKupsl: Tunponns, NnpuMeHEeHue, bu6muoreka [JOK

Ouosyoruueckas poiib KHUpPOB

https://lesson.academy-
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YTrneBoasl: cocTaB, KiacCH(pUKaIus.

content.myschool.edu.ru/04/10
bub6nmoreka IIOK

27 Baxneiimme npeacTaBuTeNN: 1 https://lesson.academy-
IIF0KO3a, PpyKTO3a, caxaposa content.myschool.edu.ru/04/10
bubnunorexa LIOK
Kpaxman u nemmrosnos3a kak
28 OHDOMHELS TOMIMEDEL 1 https://lesson.academy-
PHpOA p content.myschool.edu.ru/04/10
KoHnTtposbHas paboTta mo pa3aeny
29 «Kucnoponconepxkaniue 1
OpPTraHUYECKHUE COCTUHEHU S
bubmuoreka [{OK
30 AMUHBI: METHJIAMUH U aHWJIHH 1 https://lesson.academy-
content.myschool.edu.ru/04/10
AMMHOKHUCIIOTHI KaKk aM(pOTEpHbBIS bubnuorexa [IOK
31 OpTraHUYECKHUE COSAUHEHUS, UX 1 https://lesson.academy-
ononoruueckoe 3Hauenue. [lenruanl content.myschool.edu.ru/04/10
benku kak mpupoaHbie bubnmorexa OK
32 BBICOKOMOJICKYJISIPHBIE COCTMHEHUS 1 ttps://lesson.academy-
yp s content.myschool.edu.ru/04/10
bubmmoteka IIOK
OCHOBHBIE TOHATHUS XUMUHU
33 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUHN 1 nttps://lesson.academy-
YP a content.myschool.edu.ru/04/10
OCHOBHBIE METO/IbI CHHTE3a bubmmoteka IIOK
34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM. 1 https://lesson.academy-
[InmacTmaccel, KaydyKH, BOJOKHA content.myschool.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jlara
Tema ypoxa Konrposbnusie IIpakrnyeckue oOpaszoBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThI padoTbI pecypchl
. bubnunorexa LIOK
XHUMHYECKHI dIIEMEHT. ATOM.
! DIIeKTpOHHAass KOHPUTYpaIus aTOMOB . https://lesson.academy-
p M content.myschool.edu.ru/04/11
[Tepunonnueckuii 3aKoH U
[Tepunonnueckas cucrema
bubmuoreka [IOK
XUMHUYECKUX 351eMeHToB J[. 1.
2 Mereeena. HX CBA3E C 1 https://lesson.academy-
A > . content.myschool.edu.ru/04/11
COBPEMEHHOI TeOopuel CTpOeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUST CBOWCTB
XUMHWYCCKUX DJICMCHTOB U UX
COEMHEHUH IO TPYIIIaM 1 bubmuoreka [JOK
3 nepuoaaM. 3HaUCHUE 1 https://lesson.academy-
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI content.myschool.edu.ru/04/11
XUMHYECKHUX d1eMeHTOB J[.1.
MenzeneeBa B pa3BUTHH HAyKU
Crtpoenue BemiecTBa. XuMHUUECKast
. bu6nmorexa LIOK
CBA3b, €€ BU/Ibl; MEXaHU3MBI
4 0o0pa3oBaHus KOBAJIEHTHON CBSI3H . https://lesson.academy-
P ’ content.myschool.edu.ru/04/11
Bonopoanas cBsi3b
BanenTHOCTE.
bubnunorexa LIOK
DNeKTpOoOTpULIaTeIbHOCTh. CTETeHb
5 1 https://lesson.academy-

okucienus. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO

content.myschool.edu.ru/04/11
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CTPOCHUS

ITonsarue o JUCIICPCHBIX CUCTEMAX.

bubnunoreka LIOK

6 HcTuHHBIE U KOJJTIOUIHBIE PACTBOPBIL. https://lesson.academy-
MaccoBas [10J1s BEIIECTBA B PACTBOPE content.myschool.edu.ru/04/11
Knaccudukanust 1 HOMEHKIIaTypa

. bubnunorexa LIOK
HEOPraHUYECKUX COCAMHEHUH.
! ['eHeTnyeckas CBsI3b HEOPTraHUUECKUX https. lgsson.academy-
P content.myschool.edu.ru/04/11
BELIECTB, Pa3IMYHbIX KJIACCOB
Knaccudukanmst XaMuIecKux
peakiuii B HEOPraHMYECKOU U
. bubnunoreka LIOK
OpraHUYECKON XUMHUU. 3aKOH
8 COXpPaHEHHUS MAcCChl BEUIECTB; 3aKOH https:/flgsson.academy-
P H ’ content.myschool.edu.ru/04/11
COXpaHEHUS U MPEBPAIICHUS YJHEPTUU
IIPH XUMHYECKHUX PEaKIIHIX
bubnnorexa [JOK
Ckopoctb peakiuu. OOpaTumMbie 1

o eaKIu. XMMHYECKOEe PABHOBECHUE https: flesson scatfeny-
PeaKin. p content.myschool.edu.ru/04/11
[TpakTuyeckas padora Ne 1. bubmmnoreka HOK

10 «Bnusinue pa3nuyHbIX (PaKTOPOB HA https://lesson.academy-
CKOPOCTb XUMHUYECKOU PEaKLIu» content.myschool.edu.ru/04/11
DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.

[TonsaTue o BOAOPOIHOM TTOKa3aTele bu6nmorexa LIOK

11 (pH) pactBopa. Peakiiuu HOHHOTO https://lesson.academy-
oOMmeHa. 'maponu3 opraHuveckux u content.myschool.edu.ru/04/11
HEOPTraHUYECKUX BELIECTB
OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE bubnunorexa LIOK

12 peakuuu. [lonarue o6 anexTponauze https://lesson.academy-
pacIuIaBOB U PaCTBOPOB COJIEN content.myschool.edu.ru/04/11

13 KonTtponbnas paboTa mo pa3aerny
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((TCOpeTI/IquKI/Ie OCHOBBI XUMHUHN»

MeTtauibl, MX MOJIOKEHNE B
[Iepuoanueckoii cucreme
XUMHUYECKUX 3jieMeHTOoB J[. U.

bu6nmorexa [IOK

14 MeHIe1eeBa i 0COBCHHOCTIH https://lesson.academy-
A content.myschool.edu.ru/04/11
cTpoeHus atomoB. O0mIHe
(bu3HYeCcKre CBOMCTBA METAJLIIOB
CruiaBbl METAJJIOB. bubmuorexa [IOK
15 DIEKTPOXUMUYCCKUN PSITT https://lesson.academy-
HaIpsHKEHUN METaJIOB content.myschool.edu.ru/04/11
XUMHYECKHE CBOMCTBA BaKHCHIIINX
. . . bubnuorexa [IOK
METaJUIOB (HATPHH, KT, KalbIUH,
16 MATHHIE, ATIOMUHIH) 1 X https://lesson.academy-
T content.myschool.edu.ru/04/11
COCMHCHHI
. bubmuoreka [{OK
XUMHYECKUE CBOMCTBA XpoMa, MEIU
17 T HIX COeTHEHM https://lesson.academy-
a content.myschool.edu.ru/04/11
. bu6nmorexa LIOK
XuMH4YecKrue CBOMCTBA ITMHKA,
18 N https://lesson.academy-
a content.myschool.edu.ru/04/11
[IpakTuueckas pabora Ne 2. bubmuoteka [IOK
19 "Pemienne sKkCiepUMEHTATbHBIX https://lesson.academy-
3ajad4 1mo reme «MeTamib»" content.myschool.edu.ru/04/11
Hemerannsl, X mojgokeHNE B
[Tepuoaunueckoii cucreme bubmuoreka [IOK
20 XUMHYeCKuX daeMenToB Jl. U. https://lesson.academy-
MeHnneneeBa 1 0COOEHHOCTH content.myschool.edu.ru/04/11
CTPOEHHUSI aTOMOB
21 du3nyecknue CBOMCTBA HEMETAILIOB. bubmmorekxa [IOK
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AnnoTponusi HeMeTauioB (Ha
npuMepe Kuciaopoaa, cepsl, pochopa
U yTJeposa)

https://lesson.academy-
content.myschool.edu.ru/04/11

XHUMHUYeCcKre CBOMCTBA IrajlOreHOB,

bubnunoreka LIOK

22 SO —— https://lesson.academy-
P A content.myschool.edu.ru/04/11
. bu6nmoreka [IOK
XHUMHYECKUE CBOMCTBA a30Ta,
23 (ocothpa i X coeuHeHHil https://lesson.academy-
P A content.myschool.edu.ru/04/11
. bubmuoreka [IOK
XUMHYECKUE CBOMCTBA yIJIEpO/a,
24 U —— https://lesson.academy-
P A content.myschool.edu.ru/04/11
. bubnunoreka LIOK
[IpuMeHeHne BaKHEUIINX
25 U — https://lesson.academy-
s content.myschool.edu.ru/04/11
O06o001IeHNe U CHCTeMAaTH3 AN
3HaHui no teme «Hemeramas».
26 Borunicnenust no ypaBHeHUAM
XUMHYECKHUX PeaKInii 1
TEPMOXUMHYECKUE PACUETHI
[IpakTuueckas pabora Ne 3. bubmuoteka [IOK
27 «PelreHne 3KCcepruMeHTaIbHBIX https://lesson.academy-
3aga4 o teMe "Hemeraier'» content.myschool.edu.ru/04/11
28 KonTponsHnas pabora no remam
«Mertamns» u «HemeTamibny
Heopranuueckue u opranndeckue bu6muoreka [JOK
29 kucnotel. Heopranmueckue u https://lesson.academy-
OPraHUYeCKHE OCHOBAHUS content.myschool.edu.ru/04/11
30 AmMdoTepHbIe HEOPraHUYECKUE U bubnuotexa [JOK
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OpTraHU4YCCKUC COCIUHCHUS.
I'eneTnueckas cBI3b HEOPTraHUYCCKUX
N OpraHn4€CKUX BCIICCTB

https://lesson.academy-
content.myschool.edu.ru/04/11

Posp xuMuu B o0ecIieueHuH

. . bub6nmoreka [IOK
AKOJIOTHYECKOH, SHEPreTHIECKON U
31 [MUIEBONA OE30IIaCHOCTH, PA3BUTHHU ! https://lesson.academy-
m P content.myschool.edu.ru/04/11
MEIULINHBI
[IpencraBneHus 00 OOMIMX HAYIHBIX bubmuorexa [IOK
32 MPUHIUIIAX TPOMBIILIEHHOTO 1 https://lesson.academy-
MOJYYCHUS BAXKHENIINX BEUIECTB content.myschool.edu.ru/04/11
bubnuoreka [{OK
Yenosek B MUpE BELIECTB U
33 MATEDIATOR 1 https://lesson.academy-
P content.myschool.edu.ru/04/11
bubnuoreka [IOK
34 XuMHs ¥ 30pOBbE YEIIOBEKA 1 https://lesson.academy-
content.myschool.edu.ru/04/11
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I°., AknnonepHoe 00111ecTBo
«M3natenbctBo «IIpocBemienne»

» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o011ecTBO
«M3narenbctBo «IIpocBemienne»

Ayamo (BuI€0) MaTepuaJIbl:

CD-ROM: 6ubnmnoTreka 3IeKTPOHHBIX HAMIAIHBIX Tocoouii. Xumus (Ha 10
JIMCKax),

CD-ROM: BupTyanbHas xuMudeckas 1abopaTopus

CD-ROM: anekrponnoe npunoxenue (DVD) k yueonuky Pymsutuca I'.E.,
®enpamana O. I

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA

Xumus. Ypoku B 10 kiacce: yue0. mocodue nijist 0061eo0pa3oBart. opranuzaiui /

H. H. I'apa. — 2-e u3n., mepepab. — M.: [Ipocsemenue, 2015. — 112 ¢. —ISBN
978-5-09-030603-4.

Xumus. Ypoku B 11 kimacce: yue6. mocobue jyist o61ieo0pa3oBaT. opranu3aui /

H. H. I'apa. — 2-e u3n., nepepad. — M.: [IpocBemenune, 2015. — 112 c. —ISBN
978-5-09-030603-4.
Xumus. [Ipumepnsie padouune nporpammsl. [Ipeamernas nunus yyeounkos I'.E.

Pynsutuca, @. I'. ®enpamana. 10—11 knaccel: yued. mocobue ajis

o01eo0pa3oBar. opranuzanuii: 6a3oBsiii ypoBeHb /M. H. AdanacheBa. — 4-¢



u3a. — M.: IIpocsemienue, 2021. — 48 ¢. — ISBN 978-5-09-078326-2.
Pabouas terpans mo xumuu: 10 knacc: k yueonuky I'.E. Pyn3utuca,

@.I". Penpamana «Xumus 10 kmacey. PI'OC (xk HoBomy yueOHUKY)/A.J].
MuxkuTiok. — M.: M3narensctBo «OK3amen», 2019. — 94, [2] c. (Cepus

«Y4uebHo-MeToauueckuit koMruiek™)- ISBN 978-5-377-13315-5.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
MynbpTUMeEINIHBIE IPE3ECHTALNN:

repetitor.lc.ru «1C: Mynberumeauna'- pernerurop on-line.

MyabTUMEIUIHBIN KypC MIKOJIbHOW XUMHH. Pa3znenbl: OCHOBBI TEOPETUYECKOM
xumuu. Heopranmueckas xumusi. Oprannyeckas xumus. [logroroka B BY3. B
KaXJ0M TJIaBe Kypca €CTh MPUMEPHI U 3a7a4u C OTBETAMHU U PEIICHUSIMU.

https://infourok.ru

https://interneturok.ru/chemistry / - KYPCBbI (onnaiin-ooyuenue), TECTHI,

OJIMMITNA IbI, BUAJEOYPOKU, BUBJINMOTEKA
MartepuaJibl 1Ji1s1 KOMIILIOTEPHOT0 TECTUPOBAHMS
u 1Jig noaroroBku k ' MA nmo xumumn:

http://school-collection.edu.ru - Enunas xoymekus upoBhIX

00pa3oBaTeIbHBIX PECYPCOB

https://sdamgia.ru/ — Odpa3oBaTeIbHBII MOPTAJ IS MOATOTOBKH K 9K3aMEHAaM:

https://soc-eqe.sdamgia.ru



repetitor.1с.ru
https://infourok.ru/
https://interneturok.ru/chemistry%20/
http://school-collection.edu.ru/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/

JJIeKTPOHHbIE ONOJIHOTEKH:

http://www.alleng.ru/ - DmexkrpoHHast OMOIMOTEKA YIEOHOW JTUTEPATYPBI

http://chemistry-chemists.com/Libraries. — anekrpoHHast OMOIMOTEKA IO XUMUHU

http://windows.edu/ru - «kEqrHOE OKHO JOCTYIIa K 00pa30BaTEIILHBIM pecypcam»

(6ecrutaTHas AIEKTpOHHAs OMOIMOTEKA)

http://www.chem.msu.su/rus/elibrary /-snekrponnas 6udIHOTEKA yUEOHBIX

MaTepHaJIOB 10 XUMHH
Oo0pa3zoBaTe/bHbIC PECYPCHI CeTH HHTEPHET:

«EnuHas xoiuiekius mudpoBeIX 00pa3oBaTeIbHBIX pecypcoBy - http://school-

collektion.edu/ru

«®DenepalibHbI KHCTUTYT MEIArorMYecKux u3mMepeHui» - http://www.fipi.ru

«DenepanbHbIN IEHTP HHGOPMAIIMOHHBIX 00Pa30BaTEIBHBIX PECYPCOBY

http://fcior.edu.ru

https://proshkolu.info —«DnekTpoHHOE MEPHUOTUICCKOE U3TAHUEY

college.ru - pasaen "OtkpoiToro koyuiemka' mo xumun. On-line rectupoBanue
(HEeoOXxoaMMa perucTparus).

school-sector.relarn.ru - Caiit cogep T TEKCTOBBIC U TpapUUECKUE MATCPHATIBI.

Bce T Matepuaitbl pa3MenieHsl U 1o ajapecy - informika.ru

http://maratakm.narod.ru - BupTtyanpHast XUMHUYECKas IIKOJIA

http://webelements.narod.ru - WebElements: ornaiitH-cripaBOYHUK XUMHYECKHX

DJIEMCHTOB

http://belok-s.narod.ru - Besok 1 Bce 0 HEM B OMOJIOTUY U XUMUHU
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http://all-met.narod.ru - 3anumarespHasg XUMHUS: BCE O METAIJIAX

http://chem.km.ru - Mup xumuu

DJIeKTPOHHBIE Y4eOHNKH

e chem.msu.su - Ha caiite "XuMudeckas Hayka U oOpazoBaHue B Poccun':

"DnekTpoHHas OuOaHoTeKa Mo xumuu" - chem.msu.su (pasaen "MarepHaisl JIst

mkonbHUKOB") U "llIkonpHOE XUMHUUecKoe 0O0pa3oBaHue B Poccun: cTannapThl,

y49eOHUKH, OJTUMITHAIBI, dK3aMeHbI" - CNem.msu.su (MaTepuaitsl JUist YIUTEIIeH 1

IITIKOJIbHUKOB).

e hemi.nsu.ru "OcHoBbI XuMuUK" - DICKTPOHHBIN yueOHUK. Internet-uznanue,
ucrnpanyieHHoe U onoHeHHoe. HoBocubupck: HI'Y, 2001-2006. gouent HI'Y
A.B. Manyiinos u B.1. PonnoHoB. 3T0 3KCHIEepUMEHTAIbHBIN yUeOHUK 10 001IeH
1 HeOpraHu4eckou xumuu Jijig 8-11 kiaccoB, mpeHa3HAYCHHBIN Kak JJIs
HaYaJIbHOTO 00YUYEeHUs, TaK U JUIsl IOJTOTOBKH K dK3aMeHaM B By3. Bce paznensi
y4eOHUKa XOPOIIIO ULUTKOCTPUPOBaHbI. [1110C NpUI0KEeHUs: TEPMUHBI,
MEPUOINYECKAS] CUCTEMA, OTBETHI K 3a7a4aM U JIp.

e chemistry.ssu.samara.ru - "Opranndeckast Xumus'" DIIEKTPOHHBINA YICOHUK JIIIst

cpeaHei mkosbl. (aBTOpsl - epsoduna, Kantapus, ConoBos, Camapckuit
YHUBEPCUTET, Kad. opr. xumun) O0bEeMHasI U XOPOIIIO WLTIOCTPUPOBAHHAS
AJIEKTpOHHas kHUTA. Pa3meniena Ha caiite xumpaka Camapckoro YHUBEpCUTETA.
(= cnit.ssau.ru.)

® chem.msu.su - "DKCIIepUMEHTAIBHBIN YUSOHUK XUMHH 111 8-T0 U 9-T0

kiaccoB" XKykos C.T. u ero npogoipkeHre Chem.msu.su - "DKrcrnepuMeHTaIbHbIN
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yueOoHuk xumuu 11 10-ro u 11-ro xknacco" (M3 penieH3uu K yueOHUKY: "OTH
y4eOHbIE TTOCOOMS MOYKHO Ha3BaTh YHUKAIbHBIMU. CTpOTAst CHCTEMa OIpeIesIeHuN
COUYETAETCSl B HUX C HAYYHOU CTPOroCThIO U3J10KeHus. [1ocoOust oueHb XopoIu
JU1sl ydamumxcs 11-X k1accoB, TOBTOPSIIONIUX XUMUIO HAKAHYHE BBIITYCKHBIX U
BCTYIUTENBHBIX IK3aMEHOB (K TECTOBOMY ENMHOMY rocy1apCTBEHHOMY 3K3aMEHY
ATO HE OTHOCUTCS, IJI1 HETO YUEOHUKHU CIMIITKOM "yMHBIE".)

e chem.msu.su - HeOOIBIIIOH MEKTPOHHBIA y4eOHUK "TpyTHBIC TEMBI ITKOJIBHOTO

kypca xumun" B.B. 3aropckuii. (B nepByro ouepean AJisl yYuTeaen XuMun)

e alhimik.ru - "Amxumuk" CoBeTsl aOUTypUeHTY. YunuTenro Xumun. CripaBOYHUK
alhimik.ru (oueHp GoJbIIast MOA00pKA TAOJUIT U CIIPABOYHBIX MAaTECPHUAJIOB).
Becenas xumus. HoBoctu, Onmumnuanel, KyHcTkamepa (Macca MHTEPECHBIX
UCTOPUYECKHX CBeJIcHUI) U 1p. B yacTHOCTH, B ynTanpHOM 3aite alhimik.ru ecte
kamkka alhimik.ru - "Xumus s 1r0003HatenbHbIX. OCHOBBI XUMUA U
3aHuMarenbHble onbITh" ['pocce 3., BalicmanTens X. (mep. ¢ Hemenkoro). (A
TaKe MHOTO JPyTUX WHTEPECHBIX CTATCH M KHIKEK.).

e alhimik.ru - B paznmene L1Y: Tunbl 1 HOMEHKJIaTypa HEOPTAHUYECKHUX BEILIECCTB
alhimik.ru ; Kimaccudukarnus 1 HOMEHKIaTypa opraHudeckux Bemiects alhimik.ru ;
[lepuonuyieckas cucreMa 3JIEMEHTOB MeHieneeBa u Jp., a TakKe DIeKTPOHHBIC
10CcoOwsI (JTST BBICIICH TITKOJIBI, HO Oy Iy T ITOJIE3HBI U IIKOJbLHUKAM, JKEJIaIOIIIM
3HATh XUMHUIO Jyutie): CTpoeHne BemecTBa; [I[pakTHKyM 1o HEOPTaHUIeCKO
XUMHUH; 3aJaUHUK TI0 HEOPTaHMYECKOW XUMHUHU U JIP.

e alhimik.ru - "Becenas xumus" HeBeposITHbIC TPEBpAIICHUS BEIIECTB, C
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IIYMHBIMU (peliepBepkamMu, HEOKUAAHHBIMU TEPETUBAMU 1LIBETA.

e ru.wikipedia.org - sanukioneaus Bukunenus, kateropus - "Xumus'", B

gacTHOCTH: I'U.Wikipedia.org - xumudeckwuii moptai u ru.wikipedia.org - "Pa3aemnsr’

Ha CTpaHule XUMUs.

e schoolchemistry.by.ru - "IlIkonbHas Xumus" YdeOHO-CIIPABOYHBIH MaTepHall.
Coopuuk Tadmuu. Tonkossii cinoBape. Pedepatst. [lnapranku. Ynpaxkuenus,

3amagn. Tectsl. CkauaTh mporpammbl Schoolchemistry.by.ru mampumep:

DnekTpoHHas Tabiuua MeHaeneeBa. Y paBHUBaJIKa peakuuid. Beruucnenue
MOJIEKYJIIPHOM MacChl U Ap.

e chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Paznensr: [TpakTuka -

IIKOJIbHBIE OMBITHI, SKCIIEPUMEHTHI U MH. Jip.; CTaThu 1o ucropun; Pedepatsr;
bubnmoreka - MHOTO pa3IMYHbIX MyOJUKaLWi, B YaCTHOCTHU 3[1€Ch MOYKHO CKauaTh
nenukoM "Xumus i mo0o3HatenbHbIX" (1,6 M6 - 310 224cTp. B Worde co
cxeMamu 1 pucyHkamu); Onumnuasl; CripaBounble MaTepualibl, CioBapb

tepmuHOB chemworld.narod.ru ; TporpaMmbl, B 4aCTHOCTH JIEKTPOHHBINA YIEOHUK

"Xumusa" u ap.; Cebuiku; O030pbl U TIP.

e classchem.narod.ru\ - "Knaccudukarnust XAMUYECKUX PEeaKIUi" - HEIIOX O

KOMITAaKTHBIA CalT, BBITIOJHEHHBIM aBTOPOM B KAYECTBE AK3aMEHAILMOHHOTO
pedepaTa Mo XUMUH.

e webelements.narod.ru - OH-1aifH CIIPAaBOYHUK IO XUMHYECKHUM JJICMCHTAM.

[ToapoOHast uadopmalirsi 000 BCeX OCHOBHBIX JIEMEHTaX, B CIIPABOYHHUKE €CTh

AJIIEMEHTBI, OTKPBIThIE cOBceM HenaBHO. Mudopmanus o .. Menaeneese,
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rajiepesi HOpTPETOB yueHoro. bobias moadopka IOMOPUCTUYECKUX CTATEeH U3

00J1aCTH XUMUMU.

e maratakm.narod.ru - "BupryanpHas xuMudeckast mkoia" YauTensm -
METOAMYECKUI KaOMHET (TIOypOYHOE TUIAHUPOBAHKE U T.I1.). Y USHUKAM - TECTHI,
TaOJIMIIBI, MATEMATUYECKUE METOIBI PEIICHUS] PACUETHBIX 3a/1a4 110 XUMHH

maratakm.narod.ru .

e him.lseptember.ru - "SI uny Ha ypok xumuu". Cratbu (HE MHOTO) 110 pa3jeiam:

OcHoBHbIE TOHATHS XUMUH, CTpoeHHE BEMIECTB; XMMUYECKUE PEAKIIUH, PACUETHI;
Heoprannueckue coenrHenus; Oprannyeckre BemecTa; Pojib XuMuM B dKU3HU U
Ap.

e bobych.ru - Xumus ma "boobr4.py» OCHOBBI TEOPETUICCKON XUMHUH.
Heopranuueckas xumusi. Opranndeckas xumusi. Kpatkuii Kypc XuMHuH.

e N-1.0rg - Ha 3TOM ke cailte kHKKa "Xumus Bokpyr Hac", Kykymkun FO.H.,
M.-1992.

e experiment.edu.ru - KoJuieKIusi MaTepuayioB 1o TeMe "EcTecTBeHHOHAYYHBIS

skcrepuMeHThl" Ha Poccuiickom o011e00pa3oBaTesibHOM MOPTaJe.

e anriintern.com - Kypc xumuu [yist cpeHer mkodibl. - OcHOBBI xumun. O0mast u

HCOPraHn4CcCKasa XuMHA.

e all-met.narod.ru - "3anumarenpHas XuMust: Bce o Metayuiax'". Ha caiite coOpana

uHbopMaIus 0 MeTaiiax: pU3nUEeCcKre, XUMHUUECKHUE CBOICTBA, HAX0XKICHHE B
npupoze, npuMenenue. MurepecHbie (pakThbl, UICTOPUH OTKPBHITHS METAILIOB.

e http://home.uic.tula.ru "3anumarenpHas xuMus" caiiT BsiuecaaBa ApJienosa.
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Ouenb OosbIas MoAOOPKAa MAaTEPHUANIOB MO TeMe "3aHUMAaTEIbHBIC OIBITHI"

home.uic.tula.ru. A taxxe "Xumudeckue uctopuu u ucropus xumun" (Tadmuia

MeHieneeBa, Kak OTKPBIBAIUCH PEAKUE SJIEMEHTHI U TIP.); "DMU30/1bl U3 KU3HU
BeIUKUX XUMHUKOB'"; "Xumus Bokpyr Hac"; "Unrtepecusie Gaxthl"; "HeoObrunble
XUMHUYECKUE peakiuu. Xumudeckue Kypresbl"; "FOMop" (XuMuyeckre aHeKAO0ThI).

e kontren.narod.ru - "Konrpen - Xumus a1 Bcex" callT cTapiiero mpernogaBaTelis

xuMpaxa Trom.I'Y Moxaesa I'.M. Paznen CryneHTaMm, yYuTeIsAM... - U3
IIKOJBLHOTO Kypca, XUMUUECKUNA SKCIIEPUMEHT, METOJIMKA OOYUYEHUIO PEIICHUS
3agad. JDk3amed EI'D. Onnvinana.

e veronium.narod.ru - caiit "Beponuym" [ToremMHOTy 000 BCeM - OT aIXUMUH 10

yesioBek 1 xumus. Tabmuiibl. [IporpamMmbl (MHOTO, 0COOEHHO HHTEPECHBI OOJIBIITHE
Mo00PKH CCHIJIOK HA XMMHYECKUE TIPOTPaMMbl Ha APYTHX CEpBEpax).

e fio.novgorod.ru - "3HaKOMbBTECh, XUMHUS" - HEOOJIBIION CAUT yUHTEIIS

YymakoBoii B.H., B yacTHOCTH MOMYJISIpHO 00 OTKPBITUN NEPUOUYECKOTO 3aKOHA

fio.novgorod.ru.

e chemexperiment.narod.ru - HeOOJBIIION CAUT MO HA3BAHUEM

"OxcnepumenTtaibHas xumus" Paznensi: UatepecHsie onbiThl (7); Kpucramisl,
Bripamusanue kpucraminoB; HEMHOro nmupoOTeXHUKH.

e carbon3.narod.ru - "Yriaepox". Caiir JImutpus ®EnopoBa 11 NIKOJIEHUKOB 00

yTIIEpOJIe, €r0 COENUHECHUSIX, (hopMaxX, XUMHUIECKUX CBOMCTBAX U TIp.

e 1lseptember.ru (= chemworld.narod.ru ) - crates "MiMeHHbIe peakimu” (Min

Hcropust HAyKH B IIKOJBHOM Kypce OpraHnyeckoi xumun). B andasutnom
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MOPSAKE MPEACTABICHBI UMEHHBIE PEAKIUU, C KOTOPBIMU MOT'YT BCTPETUTHCS
YYEHUKH B IIKOJIBHOM KypC€ OPTraHMYECKON XUMUHU.

e experiment.edu.ru - Xumusi: KOJUICKIUs ONMBITOB. KOJUTIEKIHs BHICOPOJIMKOB

OITBITOB IO MPOTPaMMe IIKOJIBHON XuMuH B hopmarax quicktime m wmv.
CHa0>XeHbI aBTOPCKUM KOMMEHTApUEM (OIHCAHKE OTBITA M €TO MOCTAHOBKA).
Ceenenust 00 000pyIOBaHUU B TEXHHUKE Oe30macHocTh. PyOpukaTop mo pasienam.

® edu.yar.ru - Onucanwme 30 IMPOCTHIX U JOCTYIIHBIX OIIBITOB II0 XMMHNHU


experiment.edu.ru
edu.yar.ru




