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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEAHETO 00IIero 00pa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX ToNoXkeHu «Ctparerum pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHust GI'OC COO o B3anmM0OOYCIOBIEHHOCTH IICJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHusd. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJOBeKa, a TakKKe JSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o0Opa3zoBaHUE
oOydJaromuxcsi Ha YpOBHE CpeHero o0IIero oopa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOrO ONpENESIEHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenU(PUKA HAyKH XUMHUH, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT ocoOyr poiib B
COBPEMEHHOW IMBMJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIHLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacTbIO MHUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHSA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyaromuxcs, HEOoOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30BbIE  KypChbl —
«Opranuveckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4yeckon xumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecrnedYMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuveckas XUMus» c@opMUpoBaHa B MPOTpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOI'O TOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM Ha  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeIcTaBlICHUd O cTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckO XHWMHUU IOJIyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B THpeamere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHUX PEAKLUMX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSX IIpOTEeKaHus jonosiHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHU HayKaMM, PacKpbIBAIOT €€ POJIb B IIO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBa)XKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHMS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MMOHUMAHHUS
bunocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHHUYECKOro H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTA M
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX MpodiieMm, a
Takke MpodieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OOy4JaromMxcsi NPUHATHIE MNPOrpaMMOM IO XUMHUU TMOJXOJbl K OIPEAEIICHUIO
CONEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBU, HUMEIONMX 0a30Boe 3HAYCHHE I
pa3IMuYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs NpoOsieM, NOHUCKa, aHalu3a H
00paboTku MHpOpMALIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IIPHU OMPEICICHUH
COJIep>KaTEeIbHOM XapaKTepUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IESIMU W3Y4YCHUS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHS, (PyHIAMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

o (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMSI
BCIIECTB M XUMHUYCCKUX pEaKIuii, HEOOXOAMMBIX IS MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOTIOACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJIEHUEM  TPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3y4eHHUsI
IpeaMeTa B IPorpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopazoBanus. CeroaHs B
NPENolaBaHNK XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATOUYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpPraHU3alliy, BJIQJICIONIETO HE
HA0OpOM 3HaHWU, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCEHEHHUS WX B PEATbHOU >KU3HU
JUTSL pETIeHUs TTPaAaKTUYECKHUX 3a]1a4.

B cBs3M C 3TUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAaKKUE LIETU U 33]a4H, KaK:

amanraiusi 00yJaromMxcsl K YCIOBUSAM ITWHAMUYHO PA3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYalOmMXCS  KJIIOYCBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETCHIIUH), WMCIOIINX YHUBEpPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHainu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHH, a TakXKe JIs OIEHKH C TO3UIUI
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO IPUOOpETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajau3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOIO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJICHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydarommxcss YOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHONIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1u1aHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
MPEAMEThBD.

OO11ee yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0230BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0JI0KkeHUsA. CTpYKTypHBbIE (HOPMYIIbI
OpraHMYecKuX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COECUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccUpuKaMKM OopraHuyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3suaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NMPEBPALLIEHUIO OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
NPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuy 3aMeIlleHuss M TOPEHUs), HAXOXKACHHE B MPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIMUJIEH —
NpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (DU3MUYECKME M XUMUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmwnOyraguen-1,3: cTpoeHue, BakHEHIIHNeE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lonmydeHue CHUHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIUH,
TOPEHMSI), IOJYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHHUSI U HUTPOBAHUS), MTOJYUYEHUE U MPUMEHEHHE. Tomyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaluTUyeckuil), mnupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHWE C oOpaslamMu IlacTMacc, Kay4yKOB U PE3UHBI, KOJUICKIIUH
«Hedptp» u  «Yromp», MoOIEIMpPOBAaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
TaJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOMYYCHHE STUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckne M XHUMUYECKHME CBOMCTBA (pEaKkIUH C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUEe MEeTaHOa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenne rauuepruHa U STUICHTITUKOJI.

@deHoJ: CTPOCHHE MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue denona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNibHble KApOOHOBBIE KHUCIOTBHL. MypaBbUHAsT U
YKCYCHasl KHCIIOTBI: CTpOeHHE, (PU3HUECKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy4eHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbla Kak COJIM BBICILIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

Crnoxuple 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloHbIX 3¢upoB. Kupsl. 'maponus xupos. [lpumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBompl:  coctaB, KjiacCH(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rupokcuiom Meau(Il), okucneHnne ammuadHbM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HAXOXJIECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. @otocunre3. pykTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMyecKkue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJus3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M MX IIPEBpaLICHUI:
IPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernioB (OKUCIEHHEe aMMHAYHbIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IMPOJYKTAa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHUE CBOMCTBAa aMUHOKHCIOT (Ha mpumepe rimuuHa). buonorumueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATYypalusl, KAUeCTBEHHbIE peakuy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJTUKOHIEHCAIHS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3laMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHbIX MOHATHHA, TaK W TOHITHH, SBISIOMIMUXCA CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyIa,
HHEPreTUUECKUN YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3NUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJIOTMYECKH aKTHBHBIE BewlecTBa (O€IKH, YIJIEBOIbI, KHUPBI,
bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbIE, TOILUIMBO,
pECypCHI.

TexHOonorusa: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUECKHE MpenapaThbl, MaTepuaibl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCKHil 3neMeHT. AToM. Sapo artoma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYeCKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Teprnonnueckuit 3akoH u Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b nepuoanyeckoro 3akoHa u Ileproanyeckoil CHCTEMBI
xuMmudeckux aiaeMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MMEPUOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslii). BomopogHas cBsA3b. BalleHTHOCTh. ONEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHnsa. IOHbI: KATUOHBI U AaHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHATHE O OUCNEPCHBIX cuUcTeMax. VICTUHHBIE UM KOJUIOMJHBIE PacTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuueckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kimaccupukanuss XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKLIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTOpbl, BIHAIOIMIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YCHHsS] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XuMuaeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pPa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOUN pEaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HUCIOJIb30BAHUEM IIOHATHS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuoamueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOo/a, cephl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA BAaKHEUIIIMX HEMETAUIOB (TaJlOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma WU KpeMHHs)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpyMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. 1lonoxenne meramnos B llepuoandeckon cucreMe XMMHMYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3ydeHue KoyuieKuuu «MeTamisl U CIUIaBbD», OOpa3lOB HEMETAJJIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUWE U OIKUCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHCJIOT U ILIEJI0Y€eH, KaueCTBEHHBIE PEAKIIMN Ha KATUOHBI METAIJIOB).

PacuérHpie 3anaun.

PacuéTtel mMacchl BemiecTBa WM O0bEMA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMus ¥ ’KM3Hb

Ponb xumun B 00€cCrieUeHUH SKOJOTMYECKOM, YHEPreTUYECKOM W MHUILEBON
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoHSATHE O HAayYHBIX METOAAX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKLIHII.

[TpencraBiaenuss 00 OOMMX HAay4yHbIX MPUHLUIAX [POMBIIIJIEHHOTO
NOJIYYECHUS] BaXKHEHIINX BEILECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAIOB: BAXKHEWIIUE CTPOUTENbHBIC
MaTepuayibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpackh, CTEKJIO, KEepaMHKa,
MaTepuayibl ISl 3JIEKTPOHUKH, HAaHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHBIE
yI0OpeHwus.

XUMHST W 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E€30MACHOTO KCIONIb30BaHMS MPEnapaToB ObITOBOM XUMUU
B OBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3eH Tpu  WU3yYyeHUH oOmed u
HEOpraHW4yecKkol XumMuu B 11 Kjacce oCcylIeCTBISIETCS YEpe3 MCIONIb30BAHUE KaK
OOLIMX €eCTECTBEHHO-HAYYHbIX TMOHSATUH, TaK W TMOHATUM, SBJISIOIUXCA
CUCTEMHBIMU JIJIS1 OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccupuKalus, MepUOJUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepus, YHEPTUsi, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOCHUCTEMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC MCKOTIAeMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsl, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHILEBAs
MPOMBIIICHHOCTh,  (hapMarleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHBIM W TIpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cOoOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0oO0pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOTIPEICTICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarolIMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIO0CTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
eIMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HIealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
O0yJaroIIXCsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4YaronmMxcs Mo peaju3aluy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCIMTAHUA:

OCO3HaHUSI 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBIITOJHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HAcCJEIUI0
OTEYECTBEHHON XUMUH;

YBa)XKEHUsI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHBIE C XMMUUYECKUMU SIBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYITIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro o0pasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DPHU3MYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHns TpaBwil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPaBWJI MHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHON HAapaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIIbHOW TPaeKTOPHUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU I1eJIeCO00pPa3HOr0 OTHOIIECHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PAIMOHAIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArOMpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOIO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEIBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoOouu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeUu(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBIeHusT 00 OKpPY)KArOIeM MHUpE KaK O €IWHCTBE MPHUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0OCOOOW 3HAUYMUMOCTH XUMUHU JJIsI  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTH W BaXXHOW pPOJIM B
CO37aHMU HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTBHBIX TMPOoOIeM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMGBOPTHOW IKH3HU KaXKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHHS! SBJICHUN OKPYKAIOIIEro MUpPa U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHbBIE 3aKIIIOUCHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHus: mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYaIIHAX;

UHTEpeCa K IO3HAHUIO U UCCIIEN0BATEIBCKOU EATEIbHOCTY,

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B pa3iM4HbIX cepax npodhecCuoHATbHON
NEATEIIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPaXKaIOIINe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YeMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayYHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHNe, HAOTIOIEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU U  PETYJATUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a30Bble JJOruvYecKmne JeicTBUSI:

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

ONpPEAEHATh LEIH JEITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TIOHSITHS JIJIsl OOBSICHEHUS OTAEIbHBIX ()aKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30OBHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTAa, XUMHUYecKas (opMmylia, ypaBHEHUE XHUMHYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKLHnii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsI (DOPMUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOCKTHOM
JEATEIIbBHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUsI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0OB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHETa), aHaNMM3UPOBAaTh UHPOPMALIUIO PA3IUYHBIX BUAOB U (HOpM
MpECTaBIICHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTS;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO THUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KauyeCTBE CpeACTBA IHpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgJaieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUAIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMell pe3ylbTaTOB MO3HABATEIHHOW JIEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HMCCIEAOBAHUNA MYTEM COTJIACOBAHUS TO3HUINN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OBi1aieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJroOpuTt™M JAEUCTBUN TpHU
BBIMIOJITHEHUHM Y4E€OHBIX U HCCIIEIOBATEIbCKUX 3ajady, BbIOWpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJbTaTbl OCBOCHUS Kypca «OpraHuueckas XUMUS»
OTPAKAIOT:

chOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHHM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(bYHKIIMOHATBFHOU TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs PaKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukain, U30MepHrs, U30MEpbl, TOMOJIOTMYECKUI PsAll, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpX AIIUEe COEAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN AESITEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUW BBISIBISATH XapaKTEpHbIE NMPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMynl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUM YyCTAHABIIMBATh MPUHAAJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takkxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alleTUJIEH,
STWJIECHTJIMKOJIb, TIULEPUH, (EHON, (popManbleru, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIO0TA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIE U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0OBbSICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWICH, aleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHO], ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEpepadOTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHUPOBAHHOCTh YMCHHMH BJIAJETh CHCTEMOM 3HAHMK OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUM (HaOJIt0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpHBIM OOOpPYJAOBaHUEM, a TaKXe MpaBWiia OOpaleHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPaTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpalieHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUU, OJTyUCHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC pEaKIUU OPraHuYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MPH HArpeBaHWM, I[BETHHIE pPEaKIMu OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHEM, WPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIHMX
peakuuii 1 GOpPMYyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u Ipyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokasatens [1JIK, mosicHITh Ha mpuMepax CHocoObI
YMCHBIICHUST M TMPEJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YelI0BeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XAMHYCECKUX SBICHUA;

JUISL CIIETIBIX H  CJIA0OBHAAIIUMX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy:t.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas W HeopraHuvecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJU XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs MPAKTUYSCKUX 3a71a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 370pPOBBIO U MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTETIEHb OKUCJIEHUS, XUMUUECKAsT CBSI3b
(KOBaJIeHTHas, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTHUYECKAS JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILICHUS dYHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN SI3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJOTHUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMacCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs: (GOpMyJ BELIECTB M YpPaBHEHUH XWMUYECKUX  pEaKLHUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTb YMEHUN ONPEJENSITh BAJIEHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX DPAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAs, MOJIEKYJIApHasd,
VOHHAsl, METAJUIMYECKAs ), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCTHIE BEIIECTBA — METAUIBI U HEMETAIIbl, OKCU/Ibl, OCHOBaHMUS,
KHUCJIOThI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICI MEPUOIUNYECKOrO 3aKoHa /[,
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanyeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, Mcmnoiib3ys NOHATUA «s-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHMW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U UX COCIMHEHUU
o nepuoaaM u rpymnmnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIYy HEOPraHUYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addekTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKlHH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIHMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 1O KOHIIA,



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

chOpMHPOBAHHOCT, YMEHHMM  PaCKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3au4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIHero Bo3aeiictsus (npuHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUN XapakTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM ¥ J1Ta0OpaTOpHBIM OOOPYJOBAaHUEM, a TaKXe TMpaBHiIa OOpaleHus ¢
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTaau3aTopa,
ONpENENECHUE Cpeabl pacTBOPOB BEIIECTB C TMOMOLIBIO YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJa4 0
TeMam «Metaiey U «HeMmeramibl») B COOTBETCTBHM C MPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3YyJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peaKIHUil U (HOpMYIUPOBAaTh BBHIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);



C(OPMUPOBAHHOCTh ~ YMEHHW  COOJIIOJIaTh  MpaBWiIa  AKOJOTHYECKU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXpPAHEHHsI CBOETO 3/I0POBbSI W OKPYKAIOMICH MPUPOIHON CPENbl, OCO3HABAThH
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHocoObl YMEHBIICHHS U
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUAAIIMX OOYYaIONIUXCS: YMEHHE HCIIOh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvucu XMMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne /o Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Hroro no pazgeny 13
Paspnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
3.1 Cruprel. ®eHon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. . |
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ie/ioB U TeM ungposbie
Ne i/ P Kourpoubnbie IIpakruyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Ctpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHUX 3
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Metanst 6 1
2.2 Hewmeramibl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX )
’ BEIIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
JlaTa uudgposbie
Nen/m Tema ypoka Kontpoabnbsie IlpakTuueckue
Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl

ITpeqmeT opraHUYecKOM XUMHH, €

1 pes P 1 https://lesson.edu.ru/04/08
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopust cTpOeHUSI OPraHUIECKUX

2 coenuneHuit A. M. byrneposa, eé 1 https://lesson.edu.ru/04/08
OCHOBHBIE€ MOJIOKEHUS
[IpencraBienue o knaccupuxanuu
opraHnueckux Bemiects. Homenkiarypa

3 P o P 1 https://lesson.edu.ru/04/08
(cucremaruueckasi) ¥ TpPUBHAIbHBIC
Ha3BaHUs OPTaHUYECKHUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE,

4 . P 1 https://lesson.edu.ru/04/08
TOMOJIOTUYECKHM AT
MertaH u 3TaH — OpocTenIme

5 P 1 https://lesson.edu.ru/04/08
MIPEICTABUTENH AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 https://lesson.edu.ru/04/08
OTWIIEH U IPONMIIEH — MPOCTEHIINe

7 P P 1 https://lesson.edu.ru/04/08
MIPEJICTABUTENH AJIKEHOB
[TpakTuueckast padora Ne 1.

8 «lTony4yeHue >TUIEHA U U3YYECHHE ETO 1 1 https://lesson.edu.ru/04/08
CBOWCTB»
Anxanuensl. byraguen-1,3 u

9 8 yraa 1 https://lesson.edu.ru/04/08

meTtminOytaauen-1,3. [onyuenune




10

CHUHTCTUYCCKOI'O KaydyyKa U pE3UHBI

AJIKHHBI: COCTaB U OCOOEHHOCTH
CTPOCHHUSI, TOMOJIOTHYECKHH PSI.
AleTuiaeH — NpoCTeUIHit
MIPEACTABUTENh AIKUHOB

https://lesson.edu.ru/04/08

11

Brprunciienus no ypaBHEHHUIO
XUMHYECKOU peaKkuu

https://lesson.edu.ru/04/08

12

13

Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh
apeHoB

['eHeTnyecKast CBS3b YIIEBOAOPOJIOB,
NpUHAUISKAIINX K Pa3IMYHBIM Klaccam

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

14

[IpupoHbIE HCTOYHUKHU
YIJIEBOAOPOAOB: MIPUPOAHBIN a3 U
HOIyTHBIE HEPTSHbIE ra3bl, HEPTH U
HPOAYKTHI €€ nepepaboTKu

https://lesson.edu.ru/04/08

15

[IpupoHbIE HCTOYHHUKHU
YTJIEBOAOPOAOB: IPUPOAHBIN a3 u
MOMYTHBIE HEPTAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ epepaboTKH

https://lesson.edu.ru/04/08

16

17

18

KontponbHas padoTa mo pazaeny
«YTIIEeBOIOPOABD)

[IpenenbHbIE OIHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BonoponHas cBa3b
MHOroaTroMHbIE CIIUPTHI:
STUJICHTIUKOJIb U TITULEPUH

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

19

@DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyeckue 1 XuMHUYeCcKre CBONCTBA,
MIpUMEHEHNE

https://lesson.edu.ru/04/08




Anpaeruapl: GopManbaeTru u

20 https://lesson.edu.ru/04/08
aneTanpaerul. AleToH
OaHOOCHOBHEBIE MpeeNbHbIC

21 KapOOHOBBIC KMCJIOTHI: MypaBbHHAs U https://lesson.edu.ru/04/08
YKCyCHasI
[IpakTuueckas padora Ne 2. «CBoiicTBa

22 . https://lesson.edu.ru/04/08
pacTBOpa YKCYCHOM KHUCTIOTBI»
CreapuHOBast U OJICMHOBAsI KUCIIOTHI,

23 KaK MPEJICTaBUTENIN BBICITUX https://lesson.edu.ru/04/08
KapOOHOBBIX KUCIIOT
MBplia Kak CoJId BBICIIUX KapOOHOBBIX

24 . https://lesson.edu.ru/04/08
KHCIIOT, UX MOIOIIIee JeiicTBHE
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ['uaponus https://lesson.edu.ru/04/08
CIIOXKHBIX 3(QUpPOB

26 KHpbi: THAPOIH3, HPUMEHEHHE, https://lesson.edu.ru/04/08
Ouoaoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KilacCHUpUKaIU.

27 Baxwuelime npencraBuTeNu: rir0Ko3a, https://lesson.edu.ru/04/08
bpykTo3a, caxaposa

28 Kpaxmas if /11071032 Kax HpHpOAHLIe https://lesson.edu.ru/04/08
MOJIUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopoacoaepxaiinue opraHn4ecKue https://lesson.edu.ru/04/08
COCTMHEHUS»

30 AMWHBI: METHJIAMUH W aHWJINH https://lesson.edu.ru/04/08

31 AMHHOKHCIIOTEI KaK aupoTepHbIe https://lesson.edu.ru/04/08

OpTraHU4Y€CKUC COCANHCHU A, UX




OHOJIOTMYECKOE 3HAUYEHHE. HeHTI/II[BI

benku xak npupoaHsie

32 1 https://lesson.edu.ru/04/08
BBICOKOMOJIEKYJISIPHBIE COSAMHEHMUSI
O

33 CHOBHBIC TOTUTTH XHMITH . 1 https://lesson.edu.ru/04/08
BBICOKOMOJIEKYJISIPHBIX COESAMHEHUN
OcHOBHBIE METOIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUH. 1 https://lesson.edu.ru/04/08
[ImacT™Macchl, kKaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa

H3yYCHUSA

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas! KOH(DUTYpaLUs aTOMOB

https://lesson.edu.ru/04/08

[Tepuoanueckuii 3aKOH U
HepI/IOHI/IquKaﬂ CUCTEMA XUMHNYCCKUX
anemeHToB 1. 1. MeneneeBa, ux cBs3b
C COBPEMEHHOM TEOPHEH CTPOCHUS
aTOMOB

https://lesson.edu.ru/04/08

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XHMHYECKUX AJICMEHTOB M MX
COCIMHEHHH 1O TPYIIaM U TIEPUOIaM.
3HavYeHHE MEPUOIUIECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKUX 3jieMeHTOB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH

https://lesson.edu.ru/04/08

Crtpoenue BemiecTBa. XuMHUUYECKasl CBSI3b,
e€ BUJIbl; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBs3U. Bogoponnas cBs3b

BaneHTHOCTD.
DNeKTpoOTpULAaTENbHOCTh. CTENeHb
OKHCIIeHUs. BemecTBa MOJEKYIAPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAaX.
VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIEeCTBa B pacTBOPE

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08




Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCITUHEHUN.
['eneTnueckas CBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHbBIX KJIACCOB

Krnaccudukanusa XuMHUUeCKUX peakluil B
HEOPraHWYECKOM U OpraHnvYeCcKOn
XUMUHU. 3aKOH COXPAHEHUS MACChI
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YIHEPTUU TTPU XUMHUECKHX
peaKiusx

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

10

Ckopoctb peakiun. O6paTuMbie
peaknuu. XMMHUYECKOE pPABHOBECHE
[IpakTuueckas pabora Ne 1. «Bnusaue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakinm»

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

11

ONeKTpoIUTHYECKAs JUCCOLMALUS.
[TonsATHE O BOTOPOIHOM IOKA3aTese
(pH) pactBopa. Peakuuu noHHOTO
oOMeHa. ['uapoan3 opraHuuecKux u
HEOPraHUYECKHUX BEILECTB

https://lesson.edu.ru/04/08

12

OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

https://lesson.edu.ru/04/08

13

14

KontponbHas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

MerTainmbl, uX MOJIOKEHHE B
[Teproanaeckoit cucTeMe XUMHYECKUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTpOoeHus aroMoB. O01mme

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08




15

(bI/ISI/I‘iCCKI/Ie CBOICTBAa METAJIJIOB

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUI
P HANIPSKEHHU METaJIOB

https://lesson.edu.ru/04/08

16

17

18

XHUMHYECKHE CBOMCTBA BAXKHEUIITNX
METaJUIOB (HATPUH, Kadui, Kaablui,
MarHui, aIIOMUHUN) U UX COCTMHEHUN

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U
HUX COeIUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U
UX COEINHEHNN

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 334 110 TEMe
«Mertanusn»"

https://lesson.edu.ru/04/08

20

21

22

Hewmeraibl, X mojio)KeHHUE B
[Tepuoanyueckoil cucreMe XMMUYECKUX
anemenToB 1. . MeneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHs HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHUE CBOICTBA TAJIOT€HOB, CEPBI
U UX COeJUHEHUU

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

23

XuUMHUYECKHE CBOMCTBA a30Ta, pocodpa
U UX COCMHEHUU

https://lesson.edu.ru/04/08

24

25

XHUMHYECKHE CBOMCTBA yIIepoaa,
KPEMHHS U UX COETMHEHUIN

[IpumeneHne BaXXHEUIINX HEMETAIIOB U
UX COeOUHEHUN

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08




26

27

28

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI
no teMe «HemeTramner»y. BeraucieHus 1o
YpaBHEHUSAM XUMUYECKHUX PEaKUui u
TEPMOXUMHUYECKHUE PACYETHI
[TpakTrueckas padota Ne 3. «Pemenue
SKCIEPUMEHTAIBHBIX 33724 M0 TEME
"Hemeramisl"»

KontposbHas paboTa mo temam
«Mertannel» u «HemeTaminl»

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

29

HeOpFaHI/IquKI/Ie " OpraHn4YCCKUC
KHCJIOTHI. HCOpFaHI/I‘ICCKI/Ie n
OpraHn4€CKUC OCHOBAHHA

https://lesson.edu.ru/04/08

30

31

32

33

AMpoTepHble HeOpraHM4eCKHUe u
OpraHUYECKUE COCTUHEHUS.
I'eneTndeckas CBSA3b HEOPraHUYECKHUX U
OpPraHWYECKUX BELIECTB

Ponpe xumum B obecrieueHNH
HKOJIOTUYECKO, YHEPTeTUIECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIALUHBI

IIpencraBnenus o0 0OIMUX HAYYHBIX
MPUHIUIAX TPOMBIIUIEHHOTO MOTy4YeHHUs
Ba)KHEUIIINX BEIIECTB

YennoBek B MHPEC BCIICCTB U MATCPUATIOB

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08

34

XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://lesson.edu.ru/04/08







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1.  Xwumus 10 xn. I'.E.Pynzuruc, @.I.®enpaman M: «IIpocsemenue» 2020
2. Pymwuruc I'.E., ®enpaman @.I"., Xumust. OcHoBBI 00m1ei xumun. 11 kmacc. — M.:
[Ipoceemenue, 2016

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1.CaBunkuna E.B. JlormnoBa I'.Il., Xumus, CoOopuuk 3amad 10-11 xmace, M., «ACT-
ITIPECCy.
2. Xumus 10 k. I'.E.Pyazutuc, ®.I".@enpaman M: «IIpocsemenue» 2020

3.Pym3utuc I'.E., ®enpaman @.I'., Xumusa. OcHoBsl 00mei xumuu. 11 xmace. — M.
[Ipoceemenue, 2016

4.COOpHHK CaMOCTOSTEIbHBIX padoT o xumuu 8-11 W.M. HoBommHCKwWiHA,

H.C. HoBommHckas, JI.®. ®denocoBa Mocksa: «IIpocsemenue» 2020 M.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
Ne | Ha3Banue caiita Conepxanue Anpec (URL)
1/ | WIK CTaTbu
1|
1. | Kypunan «Xumus: | ConepkaHue HOMEPOB U http//www.chem.msu.su/rus/sc
METOIUKA AQHHOTALIMKU CTaTel KypHasia hool/
MpEnoiaBaHus B .
P chemistry_meth/welcome.html
LIKOJIE»
2. | llIxonbHbIe Cepust IKOJTBHBIX Y4eOHUKOB 10 | http://www.chem.msu.su/rus/sc
y4eOHHUKH TI0 XUMHUHU aBTOPCKOTO KoJutekTuBa | hool/
xumud g 8-11 xuMpaka MI'Y niog oOrieit
KJIaCCOB penakiuen akagemuka PAH
obmeobpaszosaren | B.B.JIynuna. [Iporpammsl Kyp-
BHOM IIKOJIBI coB. [loypouHoe rIaHupOBaHUE.
DNEKTPOHHBIE TEKCTHI.
3. | Alhimik ITonesnsie coBeTsl, 3 dextHbie | http://eqworld.ipmnet.ru/indexr
OMBITHI, XUMUYECKHE HOBOCTH, .htm
BUPTYaJIbHBIA PENIETUTOD,
KOHCYJIbTAIIUHU, UICTOPHS XUMHUHU
4. | C-BOOKS JIureparypa o xumuu http://c-books.narod/ru




5. | ATombI B Y4eOHoe nmocobue http://virlib.eunnet.net/win/
KpUcTajax €KaTepUHOYPICKUX yUEHBIX metod_materials/wm9/
A.C.Mocksuna u 10.J[.ITanosa
6. | Mup xumun CrpaBounast HHGpOpMaLus, http://www.chem.km.ru/
HOBOCTHU HayKH
7. | Onopusle [ToypouHble KOHCIIEKTHI J1J1s http://khimia.hl.ru/
KOHCIIEKTHI 110 IKOJIBHUKOB 8-11-X Ki1accoB
XUMHAH
8. | OmbIThI IO Onucanue peakuui, http://shnic.narod.ru/
Heopranuueckoil | dotorpadun, cipaBoyHas
XUMHH uHpopManus
9. | OTKpbITHIHA Y4eOHHUK 110 XUMHH, Ta0JIuIa http://www.chemistry.ru
KOJUIe[DK: XuMust | Menzeneesa ¢ noapoOHon
XapaKTEPUCTUKOM 3JIEMEHTOB,
WHTEPAKTUBHBIC MOJIEIIH,
HOBOCTHU, XpECTOMATHS,
HNHuTtepHeT-pecypchl 10 XUMUH,
TECTBI
10 | [lepBoHavanbHbIe | 3a/laHUsI U OTIBITHI HA YPOKaxX http://www-windows-
XUMUYECKUE xumuu B 8-m kiacce. Ctpanuna | 1251.edu.yar.ru
TTOHSITHS cepBepa SpociaaBcKkoro
00J1aCTHO-TO LIEHTpa
JUCTAaHIIMOHHOTO 00Y4YEeHHUSI
IIKOJIbHUKOB
11 | HIxonbHasg xumust | CripaBOYHUK U Y4€OHUK I10 http://www.schoolchemistry.by
— CTPAaBOYHUK MO | xuMmuu. [ 1aBHast 0COOEHHOCTh — | .IU
XUMHH U XUMKAIBKYISATOP, KOTOPBIN
aKTUBHAS MOMOIIb | YIIPOIIAET PEIeHHe 3a/1a4 110
YUEHUKY WU XUMHH
CTYICHTY
12 | Poccuiickuit Komnnekuust skcriepuMeHTOB 110 http://experiment.edu.ru/catalo
o0pa30BaTeNbHbIN | XUMUH g.asp?
nopTan
p ob_nol2619
13 | Kypc [TocranoBka onbiToB. Kiaccer http://formula44.narod.ru
OpraHUYEeCKON OpPraHWYECKHUX COECIMHEHH,
xumun 3a 10 TecTupoBaHue. buorpaduu
KJ1acc. 3HAMEHUTHIX YUEHBIX.
14 | Opranuueckas DNEeKTPOHHBIN YUSOHUK st http://cnit.ssau.ru/organics/
XUMMUSL. CpeaHEN MIKOJIBI.
15 | Xumust U1 BceX. | DNEeKTpOHHBIN CIPaBOYHUK 32 http://www.informika.ru/text/d




MOJHBIN KypC XMMUH.
[IporpamMbl 1O XUMHUHU, TECTHI.

atabase/chemy/START.html

16

XuMusl.
OO0pazoBaTenbHbII
cauT IJIst
IIKOJILHUKOB

DKcIepUMEHTAIbHBIN YIeOHUK
110 001el U HEOPraHUYECKOU
xuMuH 1i1g 8-11-X Ki1accos,
MpEIHA3HAYCHHBIN KaK JJIs
HayajbHOI0 00y4eHUs, TaK U JUIs
MOJITOTOBKH K SK3aMEHaM B BY3.

XuMmudeckue CJIoBapu,
OJIMMIIMaAbl 11O XUMHUHU.

http://hemi.wallst.ru/
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