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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHONM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
®denepanuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkKeHu «Crtparerun pa3BUTHS BocnouTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYXWAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOyJaroluxcs Ha YPOBHE CpPEAHEro 00IIero oOpa3oBaHus CPEICTBAMU y4eOHOTO
npeaMera «XUMHSD», COJEpKAaHUE M IOCTPOCHHE KOTOPOrO ONpENESIEHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HM OOIIECTBA, a TaKXke C Y4ETOM
o0lMX 1efaed W MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumn.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOMW BKJIaJl B (GOPMHPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE KaKk O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (HopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO0 MHPA, OCO3HAHUSA B3aUMOCBS3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.
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TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W KM3HU KaXJI0oro uieHa oOmectBa. CoBpeMeHHass XMMHUS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTrBercTBUM C OOIIMMHU IENSIMU W TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHHUS B JKUM3Hb COLUYMA, MPOAOJKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckoil xumMun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera 00ecnedYrBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAaHUM Ha  ONpPEIENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuH BemecTB. CBeleHHs 00 H3y4yaeMblX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHu4eckod XUMHM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUYECKHE CBEICHHS O BeEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» O0YyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKHUX IMO3ULIUM,
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riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIei 10 0OBACHSIOMEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W NPUMEHEHHH, & TAKXKE O XUMHUYECKHX pEaKUHUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBaXKEHHS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOMIMXCd MHPOBO33PEHUYECKONW OCHOBBI IS NOHHUMAaHHS
¢unocopckux uned, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUNW MYyTEM OSKCHEPUMEHTA H
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMH (haKTaMU M TEOPETUUYECKUMH
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemeHus 3agad  BOCHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OOy4YaromMxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBHMH, HUMEIOMMX 0a30Boe 3HAUCHHE IS
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku nHpOpMaIK, HEOOXOIUMBIX JIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, IPU OMpeaeIeHUN
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C
METOJMYECKOW TOUYKM 3pEHUS] TAKOW MOJXOJ K OINpENETCHHIO LeJed H3ydyeHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.
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CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMU LIEJSIMU U3YyYEHHUS TpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opMHpOBaHME CHCTEMbl XMMHUYECKHX 3HAHMM KaK  BaKHeMIen
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHUE C UCTOpPHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U pa3BUTHE MPEACTABICHUI O HAyYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiui, HEOOXOJUMBIX Ui MPUOOpETEHHS
YMEHHA OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelbHasi XapaKTepUCTUKA LeJIel U 3a/1ad U3yYeHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPeArnoYTeHHE
NPAKTHYECKONH KOMIIOHEHTE COJAEp)KaHWs OOydYeHHUs, OPHEHTHPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHUSIMU aKTUBHOTO IOJIyY€HUs 3HAHUN U NMPUMEHEHHS UX B pEalbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TUM mpu U3YYEHHH TMpeaMeTa «XUMHS» TOMHHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanTtanusi 0Oy4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILEIOCS MHpA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH M MX
NPUMEHEHHUEM;

dopMupoBaHre y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCATbHOE 3HAYeHWE Ui Pa3IUYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MH(POpMaLUH,
HEOOXOJUMBIX Ui TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BaXHOE MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U MIPUPOAHYIO CPENY;
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pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C )KM3HEHHBIMHU MTOTPEOHOCTSIMHU, UCIIOJIb30BAThH
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU JJI IOMCKAa U aHaiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOECHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaronmxcss YOEeXIEHHOCTH B TyMaHUCTHYECKON
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
PaLMOHAJIBHOTO MPUPOAOIIOIBb30BAHNUS, TOTIOJHEHHSI SHEPTETUYECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIONb30BAaHUSl TIOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero ooOiero oOpa3oBaHMsS MNPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obsacTi «EcrecTBeHHO-HayUYHbIE
IPEIMETHD.

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oomiero odpaszoBaHus, cocraBisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE NI0JI0KeHUsA. CTPYKTYpHBIE (hOPMYIIbI
OpraHMYecKuX BemecTB. [omojnorus, u30Mepus. XUMHUYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccUpuUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUs
BKHEUIIUX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3aMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
OpocTeilline NPEeACTaBUTENN aJKaHOB: (PU3WYECKME U XHMHUYECKHUE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOEHUPOBAHUS, THUIApaTallid, OKHUCJIECHHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUSI, TOMOJIOTHUECKUN psil. ALleTUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIUH,
rOpeHus), MoJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb
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apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHHMKUA YTIIAEBOHOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKHUM, KaTaIUTUYECKHi), mnuposu3. I[IpomykTsl
nepepadoTku HepTH, UX MPUMEHEHUE B MPOMBINIICHHOCTA U B ObITy. KamMeHHBII
yToJb ¥ POAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHE C O0Opa3laMu IIJIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIUU
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJOreHONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3agaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BENIECTBA WM MPOAYKTA PEAKLIUU IO MU3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOJYKTOB PEAKLIUN).

Kucnopoacoaepxaiue opranu4eckue CoOeJUHEHUS

[IpenenbHple OJHOATOMHBIE CHOUPTBL. MeETaHOI W 3TAaHOI: CTPOECHUE,
dbuznyeckue M XUMHUYECKHME CBOWCTBA (pEaKklMU C AaKTUBHBIMU MeETaJlJIaMu,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKyJIaMU CIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroatoMHble  COMPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
buznueckue W XUMUYECKHE CBOWMCTBA (B3aMMOJIEUCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenona.

Anbaerugpl U kemowuwvl. DopManbIeTrUi, alETAIBICTUl: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHBICE KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBI: CTPOCHHUE, (PU3NUECKHEe U XUMUYECKHUE CBOWCTBa (CBOWCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHoBasi U OJICMHOBAsg KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbl1a Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, X MOIOIIIEE ICHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uapomnus xupos. [lpumenenue xxupos. buonoruueckas
POJIb JKUPOB.
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YrneBonmpl:  coctaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuabl). [roko3a — mpocTelmii MoHOCaxapui: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJIECUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. @orocunTre3. PpyKTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmaina u
neunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCTepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX MpPEBpallCHUN:
IpoBeJICHHE, HAOIIOJCHNE W OIMMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIMPTOB, KAaUE€CTBEHHBbIE PEaKUUU OJHOATOMHBIX CIHMPTOB (OKUCIEHHME 3TaHOja
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
rugpokcugom meau(ll)), anpaernios (okucieHre aMMUAYHBIM PacTBOPOM OKCHAA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBUE Kpaxmalla € HOIOM),
IIPOBEICHHUE NMPAKTHUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3a1aun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa PEAKIIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepkale OpraHn4eckiue COeIMHEHN.

AMUHOKHUCIIOTH Kak aM(pOoTepHble opraHnyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMUHOKHCIOT (Ha ImpUMepe MuuuHa). buomormyeckoe
3HaYeHHE aMUHOKUCIOT. [lenTusr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAsT M TpEeTUYHas CTpyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIN3, IHATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

DKCTepUMEHTAIbHBIE METOJbl M3y4YCHHUS BEIIECTB W WX TPEBpAIICHUN:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIUs OCIKOB MPH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKoMoOJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSIST MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJCKYISPHBIX COCIWHEHUN —
NOJIUMEPU3AIIHS U MOJIMKOHCHCAIIHSL.

OKCIepUMEHTANbHBIE METOABl H3YYEHHs] BEIIECTB M HMX MPEBpallleHUi:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.
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Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUHN, SBISAIOUIMXCA CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(UKaIus, MepUOIUIHOCTh, HAOIIOAEHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHE.

®dusuka: MaTepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
pecypcsl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbBIE H KOCMETHUYECKHE IIpEerapaTsl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U lleproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepuoAMYECKOro 3akoHa U Ilepmoamyeckoil CucCTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TPYyMNIaM U IEPUOAM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICGHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIA U JIOHOPHO-
aKUenTopHslii). BomopoaHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPHULIATEIBHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U aHUOHBI.
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BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUTMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10JIs BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCTMHEHU . Howmenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss —XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAaHECHUA W MPEBPAILICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iudHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [lartense.

DnekTpoiauTuueckas nuccounanusi. CuiabHbIE U cliadbie IeKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus tabnui «Ilepuoguyeckas cucrema xuMuueckux siaementos . U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OTMKMCAaHKE JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3IOKEHUE MTEPOKCHA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUh HOHHOTO oOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTH
XAMHUYECKON PEaAKIUm».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCMHOJB30BAHUEM TOHATHUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxkenne HemetauioB B Ilepuoguueckorl  cucteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
dusnyeckue CBOMWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMmMHHS)) W WX  COCOWHEHUU  (OKCHIIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.
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Merannel. Ilonoxenne meramnoB B [leproanuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTajuioB. O0mue ¢usndeckue cpoiicTBa MeTaioB. CIUiaBbl METaJIOB.
DJIEKTPOXUMHUYECCKUI PSJI HAPSHKEHUN METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAILICHUN:
M3YYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpPa3ll0B HEMETAIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHWEe M OINHCAaHHE JEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMHHHUS C PacTBOpaMu
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuétpl Maccel BellecTBa WM 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIHUHM BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMun B 0OeCrieuyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€301acHOCTH, Pa3BUTHUM MEIUIMHBL. [loHATHE O HAy4YHBIX METOJax ITO3HAHUS
BEIIECTB U XUMUYECKHX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHHIUIIAX  ITPOMBIIIJICHHOTO
MOJyYECHUS Ba)KHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTEpUaJbl, KpacKd, CTEKJIO, KEpaMHUKa,
MaTepUaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHST U 30pOBBE YEJIOBEKA: MPaBWUJIAa HCIOJb30BAHUA JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B OBCEHCBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanmuzanust  MeXOpeAMETHBIX  CBA3€d TNpU  HU3YUYCHUH  OOmer
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukaius, TMepUOIUIHOCTb, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, ABJICHHUE.
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®dusuka: MaTepusi, SHEPTUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOI, PaJHOAKTUBHOCTh, MOJICKYJIa, SHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEPEHHS, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPTaHH3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHomorus: XumMmuyecKkasi MPOMBIIICHHOCTh, METAJUTYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, IHINEBAs
NPOMBIIICHHOCTh,  (hapMaleBTU4eCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHaJOB,
AIIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOYYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHbIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKu TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHMSI MPOTPaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaronIuXcsi PYKOBOJICTBOBATHCS B CBOECH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS PKOJOTHUUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HIealaMUd POCCUHCKOTO TpakJaHCKOTo O0OIlecTBa, NPUHATBIMH B OOILIECTBE
HOpMAMH W  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIUMHU  TMpoOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaroIMXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(hOpPMUPOBAHHOCTh OIBITA IMO3HABATEIIBHOM M TMPAKTUUYECKON JesATEeIbHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MPaBUIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN YyYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaThb M MPUHUMAaTb MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PA3TUYHBIX BUJIOB YIEOHOH 1€ATEIHHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY M HAydYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IPOILECCY TBOPUYECTBA B OOJACTH TEOPUM U IPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUSI TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  ITOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U NPAKTUKOB;

UHTEpeca M IO03HABaTEIbHBIX MOTHUBOB B IOJIYYEHUM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEH 3J0poBOTO M 0Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

coONIO/IeHUsT TIpaBWi O€30MacHOro OOpalieHusi C BElleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YTPOXKAIOIIMX 3J0POBBIO U KU3HHU JIIOCH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3aaad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCUuil pa3IudHOro Poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanusi, Oyaymied mpodeccuu U peann3alud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HUCTOYHHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOITHON U COLMATIbHON CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
peleHns BONPOCOB PAMOHAIIBHOTO MPUPOAOTOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa JESATETbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeacTaBleHUus] 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pPOJK B
CO3JaHMU HOBOM 0a3bl MaTepUAIbHON KYJIbTYpbI, pEHICHUU TI100aIbHBIX TPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENIHOTO TPyJAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIC 3aKITIOUCHUS Ha
OCHOBE HaydHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IEIBI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJB30BaTh XUMHYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEpeca K O3HAHWIO M UCCIIEIOBATEIbCKON e TEIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHAIbHOM
NeSTETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHUS]  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEeUUPUKY METOJ0B I[O3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliece, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclielOBaHNe, HAOTI0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

PETYISITUBHEBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YJarOIINXCS;
COCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU YueOHbIMU NOo3HABaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENENIATh LENM JCITEIbHOCTH, 3aJaBasi IAapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThI AESITEIBHOCTH C ITIOCTABJICHHBIMU LIEISIMU;
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WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAECIbHBIX (PAKTOB U
SIBJICHUU

BEIOMPATh OCHOBAaHUSA H KPUTEpUH [UIS KIAcCU(HUKAIMKM BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEUIECTB W XUMHUYECKHUX
peaKkuui;

dbopMyIMpOBAThH MENU U 3a/1a4U UCCIICIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITELHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B Ka4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABWIBHOCTHU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3WPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICA0BaHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a/lad, MPUMEHEHUIO Pa3IuYHbIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ unpopmMaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAy4HO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHWSA, CIPABOYHBIE TIOCOOUS,
pecypchl HTEpHETa), aHaTu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTB;
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(bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wuHPOpMalMK, HEOOXOAUMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OTPEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMPEACTABICHUS
uHpopMaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISIHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPH BBITIOJTHEHUHU
XUMHYECKOTO IKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajin3alui y4eOHOTO poeKkTa U (OPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHUS TO3UIIMHA B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATh CBOIO MO3HABATEIBHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATH TMpEAjaraéMblii adropuT™M JACHCTBUN mpu
BBITIOJIHEHUM YYEOHBIX U HUCCIENAOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUN O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE caMOaHaln3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI
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npupoasl, B  (POPMUPOBAHWUU MBINUICHUS W  KYJbTYPbl JIMYHOCTH, €&
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XMMHUYECKUUA DJIEMEHT, aToOM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAs), MOJb, MOJSpHAs
Macca, MOJIPHBIM 00BEM, YIIIEPOJHBIN CKeleT, (YyHKIMOHANbHAsl TpYIINa,
pazuKall, U30MepHUsi, U30MEPhI, TOMOJIOTHUECKUN PsiJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux Bemects A. M. ByTtinepoBa, 3akOH COXpaHEHHUSI MacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJIb30BAHUU BaXKHEHIITMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEIbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS ¥ IPEBPAIIEHUN OPTaHUYECKUX COCAUHEHUI;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpaAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
W3TOTaBJIMBATh MOJIETM MOJIEKYJl OPraHUYECKHX BEIIECTB ISl WUTFOCTPALUA X
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OMNpeIeIEHHOMY
KJIACcCy/Tpynne coequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA M a30TCOAEpIKallue
COCIMHEHHS, BBICOKOMOJICKYJIIPHbIC COEJUWHEHMsI), JlaBaTh WM Ha3BaHUS IIO
cuctematudeckoir Homenknarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHoJ, dhopMaabieruj, aleTalblAerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUSAX (OMHAPHBIC U KPATHBIC);
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TIIOJOKECHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbUHAsl M YKCYCHas KHCJOTHI, TJIIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsi (He(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMy IO H3BECTHBIM Macce, O0BEMY, KOJUYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUM (HAOI0IeHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W J1Ta0OpaTOPHBIM OOOpPYJOBAaHMEM, a TaKKe MpaBWIa OOpaIleHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJIyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BCIIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIaOOPATOPHBIM O0OpPYJOBAaHUEM, TPEACTABIATh PE3YyJIbTaTh
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOIIEH MPUPOIHON CpEelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBHS HA JKHUBBIE OPraHU3MBI OMNPENECIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIECTB M
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX W CJA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJI PEIICHUS TPAKTUUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHUH, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBaJIeHTHas, MIOHHAs, METaJUTMYeCcKas, BOJAOPOIHAS ), KpUCTAUIMYECKas pelieTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AIEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILICHUS SHEPIUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MMaCHOM HUCMOJb30BAHUM BAXKHEHIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,
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c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX IPEBPALICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  PpEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
HEOPTraHWYECKUX BeHIecTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, TaméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAS, METAJNINYECKasi, BOJAOPOJIHASA) B COCTUHEHUAX, TUIl
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJEKYJISpHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHMYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHUM (MPOCThIC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCHJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBIC]I IEPUOAUUECKOTO 3aKoHa /JI.
W. MenaeneeBa u 1€MOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTHYECKYIO (DYHKITUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MenneneeBa, MCIONb3ysd HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUI
10 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Mengeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHMCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T'€HETUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIAaCCU(UUHUPOBATH XUMHUYECKHE PEAKLUUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHsI DJIEMEHTOB, 0OpaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUI COCTABJISATh YPaBHEHUS PEAKIUN pPa3TMIHBIX
THUIIOB, MOJHBIE U COKpPAIIEHHbIE YPABHEHUS PEaKluii MOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT 10 KOHLA;
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c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHMM  PACKpPBIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larensbe);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JIeKAIUEe B OCHOBE IPOMBIIIJIEHHOTO IMOJYYEHHS] CEPHOM KHUCIIOTBHI, aMMHUAKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTHYECKUX MPOOJIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHI Ta3oB
IpU XUMHUYECKUX PEaKIUsAX, MacChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUSI SHEPTHH;

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpPaBUiIa MOJIb30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIieHUs: C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
DKCIIEPUMEHT (pa3j0KEHUEe IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpPENENICHUE CpEedpl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakIuu,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIUu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
temam «Metaiuib»y U «HeMmeTtaiib») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIICHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
3TUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIu, IHTepHeT 1 Apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHUSI CBOETO 370POBbsl M OKPYKAIOLIEH NPUPOJHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICUCTBUS HA JKHMBbIE OPraHU3MBbI OIIPEIEIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazarens [I/JIK, mosicHATe Ha mpuMepax cHocoObl YMEHBIICHUS H
IPEIOTBPAIICHHS UX BPEIHOTO BO3/ACHCTBUS HA OPTAaHU3M UEJIOBEKa,

Ul 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvucu XMMUYECKHUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE BocnurareabHbIi
Ne HaumeHoBaHue pa3jiesioB U (undposbie) KOMIIOHEHT
Kontpoabubie IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit
xumuu. Teopust CTpoeHHst
1.1 P CTPOCIA 3 0 0
OpPraHUYECKUX COCIMHECHUM
A. M. bytiepoBa
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
[IpenenbHbIe YrieBOAOPOIbI
2.1 P YHICBONOPOR 2 1 0
— aJIKaHbI
Henpenenbubie
2.2 YII€BOJOPOAbL: AJTKEHBI, 6 0 1
AJIKaUEHBI, AJTKUHbI
ApomaTtuyeckue
2.3 P 2 0 0
YTI€BOJOPOAbI
[IpupoiHBIE NICTOYHUKHT
2.4 YIIIEBOJAOPOIOB U HX 3 1 0
nepepaboTka
Hroro no pazneny 13

Pazgea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
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3.1 Crnupter. @enon 3

3. Anpneruapl. KapOoHOBBIS 7
' KUCIOTHI. CIOXKHBIE 3PUpBI

3.3 VrieBoasl 3
Wroro no pazueny 13

Pa3znen 4. A3oTcoaep:xanie opraHuyiec

41 AMUHBI. AMUHOKHCIIOTEL.
' Benku

Hroro no pazneny

KHE COCAMHCHUSA

3

3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS

Monaynu ypokoB:
Jlenb mamMsiTi
MOTHOIINX B

paanaluoOHHBIX
51 [Tnactmaccer. Kayayku. ) aBapusix u
Bonoxna Katactpodax.

Mex1yHapoaHbIi
JICHb
OMOJIOrMYECKOr0o
pasHooOpasusl.

Wroro no pazueny 2

HasBanue moayis

OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE BocnurareabHbli
Ne HaumenoBaHue pa3jieioB U (uudposbie) KOMIIOHEHT
KonTpoabubie IIpakTuueckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUM
CtpoeHue aTOMOB.
Ilepronnueckuii 3aKOH U
1.1 [lepuonnyeckas cucrema 3 0 0
XUMHUYECKUX 3jieMeHToB 1. 1.
MenneneeBa
12 CrpoeHue BeniecTna. 4 1 0
' MHorooGpasue BELIECTB
1.3 XUMHUYECKUE PeaKun 6 0 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MeTtaiis 6 0
2.2 Hewmeramis 9 0
CB43b HEOPraHUYECKUX U
2.3 P 2 0 0
OpTraHWYECKUX BEIIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
Monynu ypokoB:
3.1 XuMUS ¥ )KU3Hb 4 1 0 JleHb maMsaTH

IIOTUOIINX B




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

paaMOHHBIX
aBapusx u
karactpodax.
Mex1yHapoaHblit
JIeHb
OHOJIOIrHYECKOI0
pasHOOOpa3usi.
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBo yacoB
Hara JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer KoHTpoabHBI IpakTuyecku
U3yuyeHHs1  oOpa3oBaTe/IbHbIE Pecypchl
I 0 e padoThl e padoThbl
[Ipeamer opraHuveckoit
N http://school-
1 ’ 1 0 0 03.09.202 collection.edu.ru/catalog/?subject%5B%5D=2
BO3HHUKHOBCHUC, 4 9
pa3BHUTHE U 3HAUCHUE B
Teopus cTpoeHus
OpraHUYeCKUX http://school-
2 coequHeHuit A. M. 1 0 0 10.09.202 collection.edu.ru/catalog/?subject%5B%5D=2
Bytneposa, eé 4 9
OCHOBHBIC ITOJIOXKCHUA
IIpencrasnenue o
KJaccuukanum
OpPraHNYECKHUX BEIIECTB. http://school-
3 Homenkmarypa 1 0 0 17.09.202 collection.edu.ru/catalog/?subject%5B%5D=2
(cucTeMarnyeckas) u 4 9
TPUBHAJIBHBIC HA3BAHHUA
OpPTaHHYECKUX BEIIECTB
CraproBas htto:/ischool
p://school-
KOHTpPOJIbHAs paboTa 1mo . .
4 P 7 pabota 1 1 0 24.09.202 collection.edu.ru/catalog/?subject%5B%5D=2
TEKCTaM 4 9
aJIMAHUCTpAIIH a
5 AJIKaHBI: COCTaB U 1 0 0 http://school-
cTpoeHue. MertaH u 01.10.202 collection.edu.ru/catalog/?subject%5B%5D=2
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3TaH — MpoCTenIne 4 9
MMpEACTAaBUTCIIN AJIKAHOB
http://school-
6 AJIKCHbI: COCT%B " 1 0 0 08.10.202 c_oITeCIiWU.ru/cataloq/?subiect%5B%5D=2
CTpOCHHE, CBOMCTBA 4 9
OTUJIEH U IPONUJIEH — http://school-
7 MPOCTEHIINE 1 0 0 15.10.202 collection.edu.ru/catalog/?subject%5B%5D=2
MPEICTAaBUTEIIN AJIKEHOB 4 9
[IpakTuyeckas pabora htto://school
8 Ne 1. dlonyserne 1 0 1 22.10.202 collection.edu.ru/catalog/?subject%5B%5D=2
STHJICHA U U3yYCHHE €T 4 9
cBoricTBy(Touka pocTta) B
Ankanuensl. byranuen-
1,3 u meTunOyTaaueH- http://school-
9 1,3. ITonyuenune 1 0 0 05.11.202 collection.edu.ru/catalog/?subject%5B%5D=2
CHUHTETHUYECKOIO 4 9
KaydyKa U pe3uHbI
AJKMHEL: COCTaB B
0COOEHHOCTH CTPOCHUS, htto:/fschoal
10 FOMOJIOTHHCCKIH PAA. 1 0 0 12.11.202 collection.edu.ru/catalog/?subject%5B%5D=2
Anerunen — 4 9
MpOCTEHIIIHIA
MPEJICTABUTENb aJTKHHOB
Brrancaenus mo http://school-
11 YpaBHEHUIO 1 0 0 19.11.202 collection.edu.ru/catalog/?subject%5B%5D=2
XUMHUYECKON pPEeaKInu 4 9
http://school-
12 Apeer: Oerson 1 1 0 0 collection.edu.ru/catalog/?subject%5B%5D=2
TOIyo)I. TOKCHYHOCTh 26.11.202 9
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apeHoB 4
['enernyeckas cBs3b it ffschool
13 YIIICBOZI0pOAIOE, 1 03.12.202 collection.edu.ru/catalog/?subject%5B%5D=2
MPUHAJJISKAIINX K 4 9
Pa3IMYHBIM KJIacCaM
[TpupoaHbIe HCTOUHUKH
YIIIEBOIOPOOB:
MPUPOAHBIN a3 u http://school-
14 HOIyTHBIE HEPTSHbIE 1 10.12.202 collection.edu.ru/catalog/?subject%5B%5D=2
rassl, He)Th U 4 9
MPOAYKTHI €€
nepepadboTKu
[TpupoaHbIE HCTOYHUKH
YIIEBOIOPOOB:
IIPUPOJHBIN ra3 u http://school-
15 MOMYTHBIE HEPTSIHBIE 1 17.12.202 collection.edu.ru/catalog/?subject%5B%5D=2
rassl, He)Th U 4 9
MPOAYKTHI €€
nepepadoTKu
KontponbHas padota 3a htto:/fschool
16 I momyroaue o 1 24.12.202 c_oﬁectimu.ru/cataloq/?subiect%SB%5D=2
TEKCTaM 4 9
AIMUHHUCTpaUun
Hpenenbisie http://school
17 OAHOATOMHRIC CITHPTRL: 1 14.01.202 collection.edu.ru/catalog/?subject%5B%5D=2
METaHOJI M STaHOJI. 5 9
Bonopoanas cBsi3b
18 MHoroaTomMHBbIC 1 hup:/fschiool:
collection.edu.ru/catalog/?subject%5B%5D=2
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CIMPTHI: 21.01.202 9
3TUJICHTJIMKOJIb U 5
TIIALEPUH
®DeHOoJI: CcTpoeHUE htto://school
19 MOTCKYJIBL, u3HTCCKHe 28.01.202 C_OITeCIiWU.ru/cataloq/?subiect%5B%5D=2
nu XI/iMH‘-IGCKI’IC 5 2
CBOHMCTBA, IPUMCHCHHUC
Anbaerunpl: http://school-
20 dbopmanberua u 04.02.202 collection.edu.ru/catalog/?subject%5B%5D=2
aleTanbaeru. AneTon 5 9
OIHOOCHOBHBIE htto:/ischool
21 MPEACTILHDIC 11.02.202 collection.edu.ru/catalog/?subject%5B%5D=2
KapOOHOBBIC KMCIIOTHI: 5 9
MypaBbUHAs U YKCYCHas
[TpakTiueckas pabota htto:/fschoal
22 Ne 2. «Cpofictea . 18.02.202 collection.edu.ru/catalog/?subject%5B%5D=2
pacTBopa YKCYCHOU 5 9
kucnoTe(Touka pocTa) B
CreapuHoBas u
OJICMHOBAsI KUCJIOTHI, http://school-
23 KaK MPEeJCTaBUTEIN 25.02.202 collection.edu.ru/catalog/?subject%5B%5D=2
BBICHINX KapOOHOBBIX 5 9
KHCIIOT
MbLta KaK conu htt:/fschool
24 BBICILINX KapOOHOBBIX 04.03.202 c_ol‘:ectimu.ru/cataloq/?subiect%SB%5D=2
I(I/ISJ'IOT, HX MOIoIIee 5 9
JCHCTBUE
25 CrnoxHble 3(pupbl Kak http://school-
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MIPOU3BO/IHBIC 11.03.202 collection.edu.ru/catalog/?subject%5B%5D=2
KapOOHOBBIX KHCIIOT. 5 9
I'maponus crnoHbIX
3¢hupoB
JKupsr: tunponus,
IIpUMEHEHUE, m‘m .
26 1 0 0 18.03.202 collection.edu.ru/catalog/?subject%5B%5D=2
Ouosoruyeckas poiib 5 9
JKHPOB
VYrieBombl: COCTaB,
KJIaCCH(PUKAITHUS.
Baxneiimme m‘w )
27 1 0 0 01.04.202 collection.edu.ru/catalog/?subject%5B%5D=2
MIPEICTABUTEIIH 5 9
[III0K03a, PYyKTO3a, a
caxaposa
Kpaxman n nemttonosa http://school-
28 KaK MPUPOJHbIE 1 0 0 08.04.202 collection.edu.ru/catalog/?subject%5B%5D=2
TOJTMEPHI 5 9
CamocTosiTenbHast
pabota mo pazueny http://school-
29 «Kucnopoacoaepxarim 1 0 0 15.04.202 collection.edu.ru/catalog/?subject%5B%5D=2
€ OpraHuYeCcKHe 5 9
COCITUHCHUS
http://school-
30 AMMUHBI: METHIAMHH I 1 0 0 22.04.202 collection.edu.ru/catalog/?subject%5B%5D=2
AHUJINH 5 Q
AMUHOKHUCIIOTHI KaK http://school-
31 am(poTepHbIC 1 0 0 29.04.202 collection.edu.ru/catalog/?subject%5B%5D=2
OpraHUYECKHE 5 9
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COE€IUHEHHS, UX
OHOJIOTHYECKOE
3gadenue. IlenTuapl

32

33

34

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

Hrorosas KOHTPOJIbHAaA
pa60Ta 10 TCKCTaM
AJIMUHHUCTPpAlUM.

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN.
[1nacTmaccel, Kayuyyku,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

06.05.202
5

13.05.202
5

20.05.202
5

http://school-
collection.edu.ru/catalog/?subject%5B%5D=2

9

http://school-
collection.edu.ru/catalog/?subject%5B%5D=2

9

http://school-
collection.edu.ru/catalog/?subject%5B%5D=2

9
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11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalus aTOMOB

KoauuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3yYCHUS

03.09.2024

DJIEeKTPOHHbBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[Iepnognueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX ieMeHToB /[, 1.
Menzeneesa, MX CBA3b C COBPEMEHHON
TEOpUEHN CTPOCHUSI aTOMOB

10.09.2024

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMEHTOB U UX COCIUHECHUN
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB JI.J. MeHaeneeBa B
pa3BUTUHU HAYKH

17.09.2024

JuarHoctuueckasi KOHTpOJIbHas paboTa 1o
TEKCTaM aIMUHHUCTPALINH

Crpoenue BemiecTBa. XMMHUUYECKast CBA3b, €€
BUALI. BalleHTHOCTE.
DJIEKTPOOTPULIATENBHOCTE. CTENEHb
OoKHCIeHus. BernecTsa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[lonsTHE O AUCTIEPCHBIX CUCTEMAX.

VcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPHI.
MaccoBast 107151 BEIIECTBa B PacTBOPE

24.09.2024

01.10.2024

08.10.2024




,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3IIMYHBIX
KJIaCCOB

15.10.2024

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
8 3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPAICHUS DHEPTUU IIPU
XUMHUYECKHUX PEAKLMIX

22.10.2024

CkopocTtb peakiuu. OOpaTuMbIe peakium.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiaue
10 pa3IMYHBIX (DAKTOPOB HA CKOPOCTH
xummudeckoi peakum» (Touka pocrta)

SHCKTpOJ'II/ITI/I‘IGCKaH nucconuanus. [lonstue

0 BOJIOpO/IHOM Moka3zatene (PH) pactopa.

11
Peakuuu nonnoro oomena. ['maponus

OpTaHUYCCKUX U HCOPIraHNYCCKUX BCIICCTB

05.11.2024

12.11.2024

19.11.2024

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
12 peakuuu. [TonsTre 00 3nekTposnze
pacIIaBoB ¥ pacTBOPOB COJIEH

26.11.2024

Mertamibl, ux nosnoxkenue B [leproanueckoit
cUcTeMe XUMUYeCcKux aieMenToB [1. U.

13 MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pU3NYECcCKre CBOMCTBA
METaJIOB

03.12.2024

CnuiaBbl METAIIIOB. DJIEKTPOXUMUYECKUI

14
PAA HapsSKEHUH METaIoB

10.12.2024
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15

16

17

KonTp