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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBHON MPOrPaMMBbl CpeaHero ooOmiero obOpa3zoBaHus
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeaMeTa «XHUMHUs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepaniy, peamu3yIONMX OCHOBHBIE O00pa30BaTENIbHbIC MPOTPAMMBI, H
OCHOBHBIX ToNoKeHu «Ctparerun pa3BUTHS BocnuTaHud B Pocculickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OIMPEIESICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KyIbTYpHI
YeJioBeKa, a TakKKe DJKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyJaroluxcs Ha YpOBHE CPEAHEro 00IIero oOpa3oBaHus CPEACTBAMU Y4eOHOTO
npeaMera «XUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOTrO OIpPEAEiIeHbl B
nporpaMMme N0 XMMHUU € Y4ETOM cCHenupuKd HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJABl U B MaT€pUAIbHOW >KM3HU OOIIECTBa, a TaKXKe C Y4ETOM
oOlMX 1ened W MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHST KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMKM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOW BKJIaJl B (POPMHPOBAHKE PALIMOHAIBLHOTO HAYYHOTO MBILIICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKA, KOTOPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoOBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHEro OOIIEero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YECHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJIOJHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4yecKor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU W3YyYECHHU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPTraHU4YecKas XUMHsS» cPOopMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KIJIACCUYECKOM TEOpUU CTPOCHMSI OPraHHMYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuHu BemiecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUH. B Kypce OpraHMueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN PEaKIIHUH.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTcs M3yYEHHbIH Ha YpPOBHE OCHOBHOro oOIIero oOpa3oBaHus
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMUYEeCKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMHSD» O0YyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKHUX IMO3ULINM,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHCHHM, a TAKXKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHH C
JIPYTUMU HayKaMH, PacKphIBalOT €€ poJib B TO3HABATEIHLHON W TMPAKTHUCCKOU
JEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHWIO YBAKCHHS K IPOIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCSA B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0emMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICINBATHL WHGOPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pENIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ien1oM cojepxanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OOydYalOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI JIJII TMOHUMAaHUS
bunocohckux MAEH, TaKWX KaK: MaTepUaTbHOE €IWHCTBO HEOPTAaHHMYECKOTO
OpPTraHUYECKOTO MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM W
CTpOEHHEM, TI03HABAEMOCTbh TMPHUPOJHBIX SBICHUNA MYTEM DOKCIEPUMEHTa W
pEelIeHUs] TMPOTUBOPEYMM MEXKIy HOBBIMH (aKTaMU U  TEOPETUYECKUMU
MPEANMOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpodieMm, a
Takke Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4YaromMXCcs TPUHATHIE MPOTPAaMMON IO XUMHUHU TMOJXOJbl K OIpPEIACNICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEAyCMaTpuBalOT  (HOPMHUPOBAHKE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEIOIUX 0a30BO€ 3HAYEHUE A
pa3MUYHBIX BHJIOB JICSITCIIBHOCTH: peIICHUs MpoOsieM, TIOWCKa, aHalu3a u
00paboTku nHpOpMAITIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHNUS OMBITa IPAKTUIECKOM
U HCCIIEOBATEIIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COZIEP KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NeSATEIbHOCTH Y€JOBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KylIbTypbl. C



METOJMYECKOW TOYKH 3PEHUSl TaKOM MOJXO0J K ONPENENICHUIO LeNed U3yYeHUs
MpeMEeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU U3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUHW KaKk  BaKHEHUIICH
COCTABJISIIOIICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B PUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conep:kaTelbHasi XapaKTepUCTUKA LeJIel U 3a/1ady U3yYeHUs
IpeaMeTa B IPOrpaMMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJblleld  CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aluy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMU aKTHUBHOTO TOJIYYEHHUS 3HAHUW U NMPUMEHEHUS UX B PEabHOMN JKU3HU
JUISL PEIIEHUS MPAKTUYECKHUX 3a7a4.

B cBf3M ¢ 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHs» JOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00yJaromMXcs K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHJIOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00paboTKu MHQPOpMALIUU,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B TMO3HAHUM XUMHH, a TaKXKe s OIEHKU C MO3UIUI



HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHYECKUX
IPOIIECCOB Ha OPTaHU3M YeJIOBEKA U MPUPOJHYIO CPENY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUICKTYalIbHBIX U TBOPYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIIOJIH30BAThH
COBpPEMEHHBIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOH U
HAYYHO-TIONYJISIPHOM MH(POPMAIIUK XUMHUYECKOTO COACP KaHuUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy OOy4aroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOAONOIB30BaHNUS, TTOTIOTHEHNUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJIyYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUsA MpeaMET «XHUMUS»
0a30BOr0 ypoBHS BXOAMT B COCTaB MpeaMeTHON obsacTu «EcrecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



1.COAEP KAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYECKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE 10JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKux BemecTB. ['omonorus, u3oMepus. XUMUYECKass CBS3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HUX MPEBPAIICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIPU HarpeBaHuu (IU1aBJiIeHUE, O0OYTIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUA pAA. MertaH W d3TaH —
OpocTeiiline NPEACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHHE, TOMOJIOTUYECKUIA psifl. DTUIEH U TPOIUJIEH —
IpoCTeiIlMe NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MPOCTEHIINIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTPOEHHE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), NNOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupoaHple MCTOYHUKH YIVIEBOXOPOAOB. lIpupoaHslii ra3 u IONYyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue COeJUHEHUS

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN M JTAaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWW C AaKTUBHBIMU MeETaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[puMeHnenue rauueprHa U 3THIICHTJIKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaerupl U kemouwvl. DopManbIEeTrUi, alETAIBICTUl: CTPOCHHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOIMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCTIOT. Mblj1a KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CrnoxHple 3(QUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCIOT. ['maponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb JKUPOB.




VYrneBonpl: coctaB, kjaccuuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJECUCTBHE C
ruapokcusiom Menu(ll), oxucieHne amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
IpOBEJCHUE, HAOJIOJEHUE W OIMCAaHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE
CIMPTOB, KaUE€CTBEHHBIE PEaKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusioM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJCHCTBHE TJIMIIEPUHA C
rugpokcugoMm meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(ll), B3aumopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHHYecKue coeAuHeHus. dusndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe ruiuHa). buonoruyeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB W HUX MPEBpaIICHUI:
HaOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHA —
MOJINMEPU3ALUS U MOJUKOHIEHCALUS.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 MCIOJIb30BaHUE Kak OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYyIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIEeCTBa, (PU3MUECKHUE BETUYHUHBI U SAMHUIIB X U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢oTocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YIJIEBOJBI, >KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC OopOWTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus] dJIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepnonnueckuit 3akoH u llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b nepuognyeckoro 3akona u llepmoanyeckoil CucTemsl
xumudeckux aneMeHToB . M. MeHnpaeneeBa ¢ COBpEMEHHOU TEOPUEU CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM W TEpUOaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHIBI XMMHWYECKON CBS3U
(koBaJIeHTHasi HEMOJsipHas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICGHTHONW XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULATENBHOCTD.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTATUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMUHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTaHUYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHWS MAaCChl BEILECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SHEPTUHU [IPU XUMAYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMHueckoro paBHosecus. [Ipunnnn Jle [latense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M MX IPEBPALLICHMI:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenneneeBay, M3ydeHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIoeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJu3aToOpa, OMPENEICHUE CPEABI PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO oOMeHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHMX pPEakUui, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIS1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3ryeckre CBOICTBA HEMETAJJIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEpPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHU .



Merambl. [lonoxenne meraioB B [lepuonnyeckor cucTteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUYECKHUI psAJl HAIPSHKEHU METAIIJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

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

OKCIIEpUMEHTAIbHBIE METOJbl W3Y4YEHHsS] BEIIECTB M HX MpEeBpalllCHUN:
M3YYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHWEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BeliecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéTbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, C€CIIH OTHO
13 BEILIECTB UMEET MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€301MMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEpAJIbHbBIC
yaoOpeHus.

XuMHus W 3J0pPOBbE 4YEJIOBEKA: IpaBHJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30MIaCHOTO MCIIOIL30BaHHUS MpenapaToB OBITOBOM XMMUU
B OBCEHCBHOM >KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpPraHU4ecKorM XxuMuM B 11 Kitacce oCyIEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SIBISIONIAXCS
CUCTEMHBIMHU ISl OTJEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTe3, KilaccuuKaius, I[epUOJUIYHOCTh, HaOJIOICHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PU3NYECKUE BEIMYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

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

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, IHINEBAs
IPOMBIIIIEHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEepHAJIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



2.IUIAHUPYEMBIE PE3VIIbTATBI OCBOEHUA [IPOI'PAMMELI 110
XUMHHN HA bA30OBOM YPOBHE CPE/ITHEI'O OBIIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMUCS TMPOTPaMM CpeIHero oO0mero o0pa3oBaHus (JAYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-ACATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
oO1iero o0pa3oBaHusl BbIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOIIPE/IETICHHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOYYaroluxcsi PYKOBOJICTBOBAThCS B CBOEHU
JEATEIIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMM, MPUCYIIUMHU I€IOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIM4YKME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh
LEJU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeajaMyd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMH ¥  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMH  TIpoOIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0y4Jarommxcs.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEILHOCTH
OOy4JaroIMXCs M0 peaju3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUJOB YIEOHOU IeATEILHOCTH,

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, UYTO JOCTIKEHUS HAyKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U TOCIEIYIOIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHUE M TMOCTYIKU CBOMX TOBapUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TMOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

MOHUMAHUsI IEHHOCTEH 30pOoBOrO0 u 0Oe3omacHoro obpasza IKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coONIO/IeHUsT TIpaBWi O€30MacHOro OOpalieHusi C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30mMacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIENOBATEILCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOH, TBOPYECKOW W  JpPYruX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COI[MAILHOM HAIMPABICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIBI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MMPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
NPUPOIHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJIATOMPUSTHBIE IKOJOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOTO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa JESATETbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMHU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOMN
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeUUPUKM XUMHM KaK HayKd, OCO3HaHUs €€ poJld B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUIIEBOU U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, 0OCCTICUCHHH YCIOBHUI
YCHEIIHOTO0 TpyJa W OKOJOTHYECKH KOMMPOPTHOM IKHU3HU KaXKIOTO YJieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHHMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIh30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpEHET0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIC TOHSATHS, OTPakKaIONUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeOU(PHKYy METOJ0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCle0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUeE);

yYHUBEpCalIbHbIC YUeOHBIC NelcTBHs (TIO3HaBaTEIbHBIC, KOMMYHHKATHBHEIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETEHITMH 00YJarOIINXCS;
CIOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHWSA M yYHUBEPCAIbHBIC YUCOHbBIS
JIEUCTBYS B IO3HABATEIILHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH ¥  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU No3HABaTeJIbHBIMH
HeHCTBUAMM:

1) 0a30Bble JJOrH4YecKme JeCTBUSL:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACITEIBHOCTH C ITIOCTABJICHHBIMU LIESIMU;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM IMPUEMBI JIOTUUYECKOTO MBIIUIEHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATHh WX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUA M KpUTEpUHM [UIS KIAacCU(PUKAlMK BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUIA;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIICOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MIPEACTABIICHHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTB;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KA4yeCTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEl pe3ylbTaTOB IMO3HABATEIBHOU JCSTEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMIOJTHEHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO UCCIEAOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYyTEM COIJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BHIOMpaTh Haubosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH NIEATETLHOCTH Ha OCHOBE CaMOaHAIM3a
¥ CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, PO XUMHU B TIO3HAHUU SIBJICHUU



Opuposbl, B (HOPMHUPOBAHMM MBILUIEHUS U KYyJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pElIeHUs] TPAKTUYECKUX 3314
U DKOJOTM4E€CKHM OOOCHOBAHHOTO OTHOLIEHHS] K CBOEMY 370POBBIO M IPHUPOIHOM
cpexne;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATaOIUe TMOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTpOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeleT, (pyHKIHMOHANbHAs TPy,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHI Psil, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COCAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHN, (PAKTOJOTUYECKUE CBEICHHUS O CBOWCTBAaxX, COCTaBE, IOJIYYEHUU H
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BELIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUW BBISIBIISATh XApAaKTEPHbIE TMPU3HAKU TOHSTHIA,
yCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MPHU
ONMCAHWM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COCANHEHUM;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKHMX BEIIECTB ISl WIUIFOCTPALMHM HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIE)KHOCTh H3YyYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACTIEHHOMY
KJIacCy/Tpynme CoelWHEHUN (yrieBOJOpOAbl, KHCIOPOA U a30TCOAEepIKalliue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), [aBaTb WM Ha3BaHUA 110
cucremarnueckoi HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpHUBHUAJLHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHod, (popmanbaerul, aleTaabIeruja, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACI0TA, CTEAPUHOBAs KUCIIOTA, TIIF0KO03a,
bpykTO3a, KpaxMal, LeJUTI0I03a, TIUIHH);

C()OPMUPOBAHHOCTb YMEHMSI ONPEIENSATh BUIbl XMMHUYECKOH CBSI3U B
OpPraHUYECKUX COEIMHEHUSAX (OJMHAPHBIE U KPaTHbIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa s 00BbICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTBR;

chOPMHPOBAHHOCT, ~ YMEHHHM  XapaKTEepU30BaTb  COCTaB, CTPOCHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATUJICH, MPOIWUJICH, alleTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30Jl, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
mmnepuH, GEeHoJ, aleTanbIeTH]l, MypaBbUHAsI W YKCYyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOYHUKU YTIIEBOJIOPOTHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJIHOTO BEIECTBA WMJIM IPOJIYKTA
peakIiMyd 10 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB UJIU MIPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HayYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HAOIIOeHNEe, N3MEPEHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOIATh ITpaBUJIa TTOJIH30BAHUS XUMUYICCKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XAMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBHINOJHATh XUMHUYECKHMA
AKCHEPUMEHT (IIPEBPAIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTYUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUu OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKM O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M JAOOPATOPHBIM OOOpPYIOBAaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMIo, TMOJyYaeMyr0 H3 Pa3HBIX HCTOYHHUKOB (CpeJCcTBa MacCOBOMU
uHdopmaruu, aTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JACHUCTBUSA HAa >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JIs. O0y4YaroOUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(G YHKITMOHATIBLHON TPAMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS TPAKTUUCCKUX 3a]1a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpash  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, H30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBaJIeHTHas, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMUECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKLUH, PaCTBOpP, DJICKTPOJUTHI, HEIIIEKTPOIUTHI,
AJICKTPOJUTHYECKAST JTUCCOLIMALINSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMsS] MAacCChl BEUIECTB, 3aKOH COXPAHECHUS U MPEBpPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIY4YeHUN M 0€30MMaCHOM HCTOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XAapPaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BeEIeCTB (YrapHblil ra3, YIJIEKMCIbIM ra3, aMMMaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasi, BOJAOPOAHAsS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHHU yCTaHaBJIMBAaTh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, HCIONB3ys NMOHATHS «s-, P-, d-
DIIEKTPOHHBIE opouTanu, «OQHEPreTUYECKUE YPOBHN, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U UX COCAUHEHUN
110 nepuojaaM u rpymnnaM Ilepuonuueckoi cucteMbl XMUMHAYECKUX diieMeHToB 1. U.
Mengeneena;

c(OPMUPOBAHHOCTh ~YMEHUN  XapaKTepu3oBaTh (OMHUCHIBaTh)  OOIIME
XMMHYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
IIOATBEPXKAATh CYLIECTBOBAHME T'€HETUYECKOW CBSA3M MEXKAY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(DUIMPOBATH XUMHUYECKHUE DPEAKLUUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMEeHeW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peakLuy, y9acTHIO KaTajln3aTopa);

C()OPMUPOBAHHOCTb YMEHMH COCTABIATh YPABHEHMS pEaKUUil pa3iIMuHbIX
TUIIOB, TIOJIHbIE U COKpPALEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, IIPU KOTOPBIX ATH PEAKLIIMU UAYT 10 KOHLA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JIekKaIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsS] CEPHOM KHUCIIOThI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCy/IOl U JTa0OpaTOpPHBIM O0O0OpYJAOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB,;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENIeHNe Cpebl PAaCTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKOW pPEaKIIHH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIE peaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MIPU OOpAIlEHNH C BEIIECTBAMU U JIA0OPATOPHBIM 000PYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB,;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHMsSI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOIHON Cpelibl, OCO3HABATH
ONACHOCTh BO3JCUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIl O0YYaroIIUXCsl ¢ OTpaHUYEHHBIMA BO3MOKHOCTSIMHU 370POBbBS: YMEHHUE
MPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.



3. TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

10 KJIACC
HaumenoBanue

No /1 KonnuectBO (OCHOBHBIE BU/IBI A€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe cofiep:kaHue

JacoB 00yJaronuxcs

yaeOHOro npeamera

Pa3znen 1. TeopeTudyeckue 0CHOBBI OPraHNY€ECKON XUMUU

1.1

[Ipenmer
OPTaHUYECKON XVMUHU.
Teopus crpoeHus
OpraHUYECKUX
COCIUHEHUN

A.M. bytneposa

3

[IpeaMeT OpraHu4ecKOr XUMHH:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYCHUE B MOJTYYCHUH HOBBIX BEIIECTB
1 MaTepUAIOB. Teopust CTpOCHUS
OPTaHUYECKUX COCAUHCHUHN

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxkeHusi. CTpyKTypHbI€ (hOPMYJIbI
OpPraHUYECKUX BELIECTB. ['oMomorus,
n3oMepusa. XUMHAYECKasl CBA3b

B OPTraHUYECKUX COCTMHEHUSX: KPATHbBIC
CBSI3U, G- U T-CBSI3U.

[Ipencrapienue o kiaccupuKauu
oprannyeckux Beniects. Homenknarypa
OPraHUYECKUX COCAUHCHUMN
(cucTeMatnueckasi) U TpUBHAIIbHbBIC
HA3BaHUS BAKHEUIIMX MTPEACTABUTEIICU
KJIACCOB OPTaHUYECKHUX BEIIECTB.

3KCHepHMeHTa.]1beIe METOAbI

PackpbIBaTh CMBICI U3y4aeMBIX
NOHATHH (BBISBIIATH UX XapaKTEPHbIE
[pU3HAKK), yCTaHABIUBATh UX
B3aHMOCBS3b.

[ IpuMEHATH NOJIOKEHUS TEOPUH
CTPOEHHUSI OPraHUYECKUX BEILECTB

A. M. bytiepoBa it 00bICHEHUS
3aBUCUMOCTH CBOWMCTB BELIECTB OT UX
COCTaBa M CTPOEHUS.

M cronb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIéHHo1) GopMyJT OpraHUIECKUX
BELIECTB.

Onpenenarb BUJIbl XUMUYECKOMN CBSI3U
(omuHaApHBIE, KPATHBIEC) B OPraHUYECKUX
COEJINHEHUSX.

PackpbiBaTh poJib OPraHUYECKON XUMUHU

26




H3YYCHHS BCIIECTB N UX npeBpameHnﬁ:

B [IPUPO/JIE, XapAKTEPU30BATh €€

27



e J[emoHCTpaIUu:

— O3HaKOMJICHHE ¢ 00pa3iamMmu
OpraHUYeCKUX BEIIECTB U MaTepralaMu
Ha WX OCHOBE;

— OIBITHI IO MPEBPAILICHUIO
OpraHUYECKUX BEIECTB MMPU HArpEeBaHUU
(rutaBieHue, oOyTIIMBAaHUE U TOPEHUE).

e JlaGopaTopHBIE OIBITHI:

[] MOJIeTupOBaHUE MOJIEKYJT
OpraHUYEeCKUX BEIIECTB

3HAYE€HUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBS3b C IPYTHMH
HayKaMH.

HaOmromaTh 1 ONMCHIBATh
NIEMOHCTPAIIMOHHBIC OITBITHI; ITPOBOIUTH
U OIHICHIBATH JTAOOPATOPHBIE OTBITHI U
PAKTHICCKUE PAOOTHI

HTtoro no pazgeny

Pa3nen 2. YrieBoaopoabl

PackpbIBaTh CMBICI U3y4aE€MbIX
MOHSATUM (BBISIBJIATH UX XapaKTEPHbIE
[IPU3HAKH ), YCTAHABIIUBATh UX
B3aUMOCBSI3b, UCITOJIb30BATh
COOTBETCTBYIOLIME TOHATHUS

[TPY OIIMCAHUU COCTaBa, CTPOCHUS U
[IPEBPAIICHU OPraHUYECKUX
COCIMHEHU M.

2.1 [IpenenbHbie AJIKaHBbI: COCTaB U CTPOCHUE,
YIJIEBOLOPOBI — TOMOJIOTHYECKHN psAl. MeTaH U 3TaH —
AJIKAHbI [POCTEUIIINE MPEICTABUTEIHN AJIKAHOB:

COCTaB, XMMHUUYECKOE CTPOCHMUE,
(bu3nYecKre 1 XUMUYECKHE CBONCTBA
(peakiu 3aMeIeHHUS U TOPEHUS ),
HaXO0XXJICHUE B IPUPO/IC, TTOTYUYECHUE U
MPUMEHEHUE

2.2 HenpenenbHbIC AJIKCHBI: COCTaB U CTPOCHHE,
YTJIEBOJIOPO/IBI: FOMOJIOTHYECKUM psijl. DTUIICH —

AJIKCHBI, aJIKaIUCHBI,
AJIKUHBI

[TPOCTEUILINH MPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHE,
(bu3nYecKre 1 XUMUYECKHE CBONCTBA
(peakuuu ruIpupoOBaHus,

raJlOr¢cHUpPOBaHUs, THApaTaliu,

M crosib30BaTh XUMHUUECKYIO CUMBOJIHUKY
TUTSL COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpani€HHON ) (HOpMyYJT OPraHUYECKUX
BEIIECTB.

YcTaHaBnUBaTh MPUHAIICKHOCTD

BCIUICCTB K OIMPCACIICHHOMY KJIaCCy
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OKHCJICHUS U TIOJIUMEPU3ALINH )
HaXO0XJICHUE B PUPO/IC, TTOTYyYCHUE U
[IPUMEHEHHE.

AnkagueHsl: Oyraaues-1,3 u
MeTUIOyTagueH- 1,3, XuMruueckoe
CTpPOCHUE, PEAKIIUS MOJTUMEpPHU3aIUH,
MpUMEHEHHE (M1 CUHTE3a
[IPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa U pE3UHBI).

AJKUHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI PS/I.
ALIETUJICH — POCTEUIINI NPEICTABUTEND
AJIKMHOB: COCTaB,

XUMHUYECKOE CTPOCHUE, (PU3NUECKUE U
XUMUUYECKUE CBOMCTBA (pEeaKIuu
TUJIPUPOBAHUS, TAJIOTEHUPOBAHUS,
TUpaTaliuyd TOPEHUs ), HAXO0XKICHUE

B IIPUPO/IC, TOTYYEHUE U IPUMEHEHUE

YTJIEBOJIOPOAOB IO COCTaBY U
CTPOCHHIO, Ha3bIBATh UX

10 CUCTEMaTUYECKO HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OT/ICJIbHBIX TIPEACTABUTEIICH
YTJIEBOJOPOIOB.

OrnpenensiTb BUIbl XUMUYECKOM CBSI3U B
MOJIEKYJIaX YIJI€BOJAOPOIOB;
XapaKTEpU30BaTh 3aBUCUMOCTD
[PEaKIIMOHHOM CITOCOOHOCTH
YTJIEBOJIOPOAOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3HU.

XapakTepru3oBaTh COCTaB, CTPOCHUE,
NpUMEHEHUE, PU3NYECKHE U
XMMHUUYECKHE CBONCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYECHUS] TUITUYHBIX
[PE/ICTABUTEIICH pa3IMYHbIX KJIACCOB
YTJIEBOJIOPO/IOB (METaHa, 3TaHa, dTUJICHA,

2.3

ApoMaTHYECKUE
YIJIEBOAOPOBI

ApeHbl: O€H30J1 U TOJIYO0JI, COCTaB,
XUMHUYECKOE CTPOCHHE MOJIEKYII,
(br3uYecKre 1 XUMUYECKHUE CBOMCTBA
(peaxuuu raJoreHUpOBaHUs U
HUTPOBAHUS ), IOJTYyUYCHHE

U mpuMeHeHne. Briusaue 6en3ona

Ha OpraHu3M 4esoBeka. [ eHeTnueckas

CBSA3b YIJIEBOJIOPOJIOB

aleTusieHa, Oyraauena -1,3, 6eHzouna,
TOJYyOJa).

BBISBIISTh TCHETHYECKYIO CBSI3b MEXKTY
YTJIEBOJIOPOAAMH U TIOTBEPKIATh €€
HaJTMYHUE YPAaBHECHUSIMHA
COOTBETCTBYIOIIMX XUMUYECKUX

[PEAKIIMI C UCTIOJIb30BAHUEM CTPYKTYPHBIX

bopmy.
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2.4

[Ipuponbie
MCTOYHUKA
YTJIEBOJOPOAOB U UX
nepepadoTka

[Tpuponnsrii ra3. [lomyTHbie HEDTAHBIE
razel. HeTh 1 € mpoucxoxaeHue.
Crioco0bI iepepaboTKu He(DTH:
[EepPEroHKa, KPEKUHT (TEPMUYECKUH,
KaTaIUTHIeCKU ). [IpoayKThI
nepepaboTKu HePTH, X IPUMEHEHHE B
MPOMBIIIICHHOCTH U B OBITY.
KameHHBII yroJib ¥ MPOAYKTHI €T0
nepepadoTKH.
JKCIepUMEHTATbHbIE METOABI
H3yYeHHs BellecTB
U UX NPeBpaLCHU:
e JleMOHCTpaLuu:
— koymekunu «HedTe» u «Yroiby;
BUsieopparMeHT « BynkaHnuzauus
PE3UHBD».
e JlaGopaTOpHBIE OTIBITHI:
Ka4eCTBEHHOE ONPEIEIICHUE YITIEPOIa U
BOJIOPOJIa B OPTaHUYECKUX BEIIECTBAX;
O3HaKOMJIEHUE ¢ o0pa3LuaMu
IJIaCTMAcCC, Kay4yKOB U PE3UHBI;
MOJEJINPOBAHUE MOJIEKYJT
YIJIEBOJIOPOIOB U
raJIOreHONPON3BOIHBIX.
e [IpakTuyeckue paboThI:
Ne 1. ITosmydyeHne STUIIEHA U U3YYEHUE

€r0 CBOMCTB.

XapakTepu30BaTh UICTOUHUKU
YTIIEBOIOPOAHOTO CHIPhs (HEPTH,
IPUPOJIHBIN ra3, yrojb), CIOCOOBI UX
nepepadOTKU U MPAKTHIECKOEe
IPUMEHEHHUE TIOTyYaeMbIX MPOJYKTOB.
crionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — IIPOBEJICHHE,
HAOJI0/ICHUE U OMTMCAHNE XUMHUECKOTO

paKkTUYecKrue paboThl).

B 1abopaTopuu

[IPU MUCIOJIb30BAHUHN XUMUYECKON
MOCY/Ibl U 000PYIOBAaHUS, & TAKKE
MpaBuUjiaM OOpaIleHus ¢ BEIIECTBAMU B
COOTBETCTBHUM C UHCTPYKIUSIMHU
BBHITIOJIHEHUS JTA0OPATOPHBIX OMIBITOB U
PAKTUYECKUX padOT MO MOJIYYEHUIO U
M3YYEHUIO0 OPTaHUYECKHUX BELIECTB.
[IpencraBisiTh pe3ynbTaThl
SKCIIEpUMEHTa B (pOopMe 3anucu
YPABHEHHM COOTBETCTBYIOLIMX PEAKLINI
U JIeJ1aTh BBIBOJIBI HA X OCHOBE.
[TpoBOIUTH BBIYKCIICHUS

TUTsI OTIpEICIICHUS MOJIEKYJIIPHON
(bopMyJIbl OPraHUYECKOTO BEILIECTBA,

10 YPABHEHHUIO XUMUYECKOW PEAKIUH.

OKCIICPUMCHTA (J'Ia60paTOpHBI€ OIIBITBI U

CrnenoBath mpaBuiiaM 0€301acHON pabOThI
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e PacuérHrle 3a1auu:

ONpeAECICHUE MOJIEKYJIIPHOU
(hopMyJIbl OPraHUYECKOrO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHYECKHUX DJIECMECHTOB;

pPacu€Thl IO YPAaBHEHUIO XUMUYECKON
peakuuu

CamMOCTOSITENBHO TUIAHUPOBATh U
OCYILECTBIIATH CBOIO II03HABATEIBHYIO
NEATEIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IPYNIOBOMN yueOHOH
NEATEIIbHOCTH

Toro no pazaeny 13

Pa3nen 3. Kuciaopoacoaep:kamue opraHudeckne coeTnHeHn sl

3.1 |Couptel. Denon 3

[IpenenbHbIe OTHOATOMHBIEC CTIUPTHI:
METAaHOJI U ATAHOJ, XUMHUYECKOE
CTpoeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (PEAKIIUU C aKTUBHBIMH
MeTaJllIaMU, TaJOT€HOBOIOPOIaMHU,
ropeHue), npumeHenue. Bogopoanas
cBs13b. DU3HONIOrnYecKoe JICHCTBHE
METaHOJIa U ATAHOJIa HAa OPTraHU3M
YyeJIOBEKa.

MHOr0oaTOMHBIE CITUPTHI: STUIICHTJIUKOIb
U TJIMIEPUH, XUMUYECKOE CTPOCHHUE,
(bH3UYECKUEe 1 XUMUYCCKHE CBOMCTBA
(B3aMMOJICMCTBHE CO MICIOYHBIMU
MeTallJlaMU, KAYeCTBEHHAs peaKIlus
Ha MHOTOQTOMHBIE CITUPTHI).
Dduznonornueckoe AeUCTBUE

Ha OpraHusM yesnoseka. [Ipumenenue

CIMOCPUHA U OTUJICHITIUKOJIA.

PackpbIBaTh CMBICIT U3y4aeMbIX
OHATUH (BBIABIATH UX XapaKTEPHBIC
[IPU3HAKH), YCTAaHABIMBATh UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS

pY OMMCAHUU COCTaBa, CTPOCHUS U
[IPEBPAIICHU OPraHUYECKUX
COCTUHEHU.

M cnonb30BaTh XUMUYECKYIO CHMBOJIMKY
TUIs1 COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIiéHHON ) (hOpMyJT OpPraHUYECKUX
BELIECTB.

Y cTaHaBIMBATH PUHAIEKHOCTh
BELIECTB K OMPEAICIEHHOMY KJIaccy MO
COCTaBYy W CTPOCHHMIO, Ha3bIBaTh UX IO
CUCTEMATUYECKON HOMEHKIATYPE;

[MPUBOANUTD TPUBUAJILHBIC HA3BAHUS
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Ddenoun. CTpoeHne MOJIEKYJIbI,
(u3ndecKre U XUMHYECKIE CBOHCTBA
(denona. TokcuyHOCTH (peHONa, eTo
(pu3monoruuecKoe aeicTerue

Ha OpraHu3M 4enoBeka. [[pumenenne
denona

OTJEIBHBIX MIPEICTABUTEIICH
KHCJIOPOJICOICPKAINX COCTUHEHNM.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
NpuMEHEeHHUE, GU3UICCKHUE U
XHMHUYECKHE CBOMCTBA, BaXKHEHUIIINE
CITIOCOOBI MOTYYCHHS TUITHYHBIX

3.2

AJTBIECTUIEL.
KapOoHOBBIE KUCITOTHI.
Cnoxxnble 3(UpBI

AnbieTu bl popMalIbIETUT U
aleTaabJAer U, XUMUUECKOE CTPOCHHE,
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA
(peakIu OKUCIIEHUS U BOCCTAaHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), MOJyIeHUE U
MPUMEHEHHE.

OTHOOCHOBHBIE MPEICITbHBIC
KapOOHOBBIE€ KUCJIOTHI: YKCYCHAs
KHCJI0Ta, XMMUYECKOE CTPOCHHE,
(br3uYeCKre U XUMUYECKHE CBONCTBA
(oOmIve cBOWMCTBA KUCIIOT, PEaKIUs
ATeprudUKaINN), TOTyYCHUE U
npuMeHeHue. CTeapruHoOBasi U OJICMHOBAs
KUCJIOThI KaK MPECTaBUTENIN BBICIINX
KapOOHOBBIX KHCJIOT. MblJIa KaK COJTN
BBICIITUX KapOOHOBBIX KHCJIOT, UX
MOIOILIEE ICUCTBHE.

CrioxHbIe (PUPHI KaK TPOU3BOTHBIC
KapOOHOBBIX KUCTOT. ['uaponu3

CIOXHBIX 2QupoB. JKuphl Kak

[peIcTaBUTENIeH pa3IMYHBIX KJIACCOB
KHCJIOPOJICOJICPKAIINX COCTUHEHHUIN
(MeTaHoOa, 3TaHOJA, TJIULIEPUHA,
dbenona, hopmanbaeruia,
alleTaNIbJIETU/IA, YKCYCHON KUCIIOTHI,
[JIFOKO3bI, Caxapo3bl, KpaxMalia,
[[EJUTF0JI03b1); BBISIBIISITh TEHETUYECKYIO
CBSI3b MEK]ly HUMH U MTOATBEPKIAATh €€
HaJTU4Yue YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
[PEAKLHI C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

OnuchiBaTh COCTaB, XMMUYECKOE
CTPOCHHUE U MPUMEHEHUE >KHUPOB,
XapaKTepU30BaTh UX 3HAUCHUE

U1 dKU3HEACATETbHOCTH OPraHU3MOB.
(Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS
Ha KUBbIC OPTaHU3MBbI OIIPEICIICHHBIX
OpraHUYECKUX BEIECTB, MOSCHATH

Ha MpUMepax CIOCOObl YMEHBITICHUS
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MPOU3BO/IHBIC TJIUIIEPUHA U BBICIINX
KapOOHOBBIX KUCIIOT. [ MAp0oIIn3 KUpOB

N IIPCOIOTBpAICHUS UX BPECAHOT'O
BO3I[€I>'ICTBH51 Ha OpraHu3M 4YCJIOBCKaA.

3.3

YTIEBOIBI

YTeBoabl: coCcTaB, KiaccuuKarms
YTJIEBOJOB (MOHO-, TU- U
nonucaxapubl). ['moko3a —
MMPOCTENIINIA MOHOCAXapuA:
0COOEHHOCTH CTPOCHHS MOJICKYJIbI,
(bu3uYecKre 1 XUMUYECKHUE CBOMCTBA
[JIFOKO3bI (B3aUMOJICHCTBHE

c runpoxcugom menu(ll), okucnenue
AMMHAYHBIM PaCTBOPOM OKCHJIA
cepebpa(l), BocctaHOBIIEHHE, OpOIKEHNE
TJTFOKO361), HAXOXKJICHHUE B TIPUPO/IE,
MPUMEHEHNE TIIFOKO3bI, OMOIOTHIeCKast
[POJIb B KU3HENESITEIILHOCTH OpraHnu3Ma
uenoBeka. dorocuntes. pykTo3a Kak
M30MEpP TIIIOKO3BI.

Caxapo3za — npeacTaBUTENb
TcaxapuioB, TUAPOIINA3 Caxapo3kbl,
HaXO0XKJCHUE B IPUPOJIEC U IPUMEHEHHE.
Kpaxman u memiroio3a Kak mpupoaHbIe
MOJIMMEPHI: CTPOCHUE Kpaxmalia u
[EJUTI0JIO3b], (PU3NIECKUE K XUMUIECKUE
CBOMCTBA KpaxMmaja (TUAPOIU3,
KaueCTBEHHAs PEAKIIHSI C MOJIOM).
JKCrepUMeHTATbHbIE METObI

U3yYeHNsI BeIECTB U UX NMpeBpalleHuii:

Vcronb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — POBEJICHUE,
HAOJI0/ICHUE U OMHCAHUE XUMHUECKOTO
HKCIIEpUMEHTA (JJTaO0paTOPHBIE OTBITHI U
MPaKTUYECKUE PAOOTHI).

CrnenoBatk IpaBuiiaM 0e301acHON padOThI
B 1abopaTopuu

[IPYU UCTIOIb30BAHUH XUMUYECKON
MOCY/ABl M 000PYIOBaHUS, a TAKKE
paBuIaM OOpalleHus ¢ BeIeCTBaMH B
COOTBETCTBUH C HHCTPYKITUSMH
BBITIOJTHEHHSI TAOOPATOPHBIX OTNIBITOB U
PAKTHYECKUX PabOT MO MOJIYYSHHIO U
M3YYCHUIO OPTaHUYECKHUX BEIIECTB.
[IpeacTaBisiTh pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIlnucu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIIUI
U JIeNIaTh BHIBOJIBI HA UX OCHOBE.
[IpoBOIUTH BEIYUCTICHUS

TUIS OIPEICIICHUS MOJICKYJISIPHOM
(bopMyJIbl OPraHUYECKOTO BEIIECTBA,
[0 YPAaBHEHUIO XUMUYECKOM peaKkiuu.
CaMOCTOSTENHHO TIAHUPOBATH U
OCYIIECTBIISITH CBOIO ITO3HABATEIHHYIO

JACATCIIbHOCTD, IIPUHUMATb AKTUBHOC
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e JlaGopaTopHBI€ OIBITHI:
— TOpPEHHUE CIIUPTOB;
B3aMMO/ICHCTBUE TJIMLIEPUHA C
rugpokcugom meau(ll);
Ka4EeCTBEHHBIC PEAKIIUHU AJIbJIETHU]IOB
(OKuCTIEHHEe aMMUAYHBIM PaCTBOPOM
okcuja cepedpa v TUAPOKCHIIOM
meau(l));
— B3aUMOJEHCTBHE KpaxMalia ¢ HOJIOM.
e [IpakTryeckue paboThI:
Ne 2. CBoiicTBa pacTBOpa YKCyCHOU
KUCJIOTBL.
e PacuérHbie 3amauu:
ONPENIEIICHUE MOJIEKYJIAPHOU
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA
10 MACCOBBIM JIOJISIM aTOMOB
XUMUYECKHUX PJIEMEHTOB U 110 Macce
(00BeMy) POIYKTOB CrOpaHUs;
Pacy€ThI O YPaBHEHHUIO XUMHYECKON
peakiuu

y4acTHE B IPyIIIOBOM yueOHOMI
NESTEIIBHOCTH

CO¢INHECHUSA

HToro mo pazneiny 13
Paznen 4. A3oTcoaep:kamue OpranHnyecKkue
4.1 |AMUHEL 3
AMUHOKHCIJIOTHI.
benku

AMMHBI: METUJIAMHAH — IPOCTEUIINN
[IPEICTaBUTENIb AMUHOB: COCTAB,
XUMUYECKOE CTPOCHUE, PU3NYECKHE U
XUMUYECKUE CBOMCTBA (pEeaKINU

PackpbIBaTh CMBIC U3y4ae€MbIX
MOHSATUM (BBISIBIIATH UX XapaKTEPHBIE
MPU3HAKH ), YCTAaHABIIUBATh UX
B3aUMOCBSI3b, UCIIOJB30BaTh
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C KUCJIOTaMU Y TOPEHHS ), HAX0XKICHUE B
npupoae. AMUHOKHUCIOTHI KaK
aM(OTEpPHBIC OPTraHUYECKHIE COCTUHCHMUS.
DU3NYECKUE U XUMAYECKHAE CBOKMCTBA
AMUHOKHUCIIOT (Ha MIPUMEPE TIIUIUHA).
buosiornyeckoe 3HaYeHUE AMUHOKHCIIOT.
CUHTE3 MENnTUAOB.
benku kak NpUpOAHBIEC TTOTUMEPHI.
[lepBuuHasi, BTOpU4Hasi U TPETUUHAS
CTpyKTypa 0enKoB. XHUMHUUYECKHE
CBOMCTBA OCJIKOB: TUIPOJIU3,
NeHaTypanus, KAYeCTBEHHbIE PEAKIINU
Ha OCKHU.
JKCIePUMEHTAIbHbIE METOAbI
H3y4YeHHUs BELIECTB M X NMPeBPallleHUI
e JleMOHCTpaLu:
— JeHaTypaiius OJIKOB MPU HarpeBaHUU;
— LIBETHBIE peaKuu OEIKOB

COOTBETCTBYIOIIUE MOHSATHUS
[IPU OIUCAHUU COCTaBa, CTPOEHUS U
[TPEBPAIICHUN OPraHUYECKUX
COCTMHEHUN.

Mcnonb30BaTh XUMHAYECKYHO CUMBOJIAKY
IJIS1 COCTABJICHHS] MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIlEHHON ) POopMyIT OpPraHMIECKUX
BECILIECTB.

OnpenensiT NpUHAMJICKHOCTh BEILIECTB
K ONPEAECICHHOMY KJIAcCy MO COCTaBy H
CTPOCHUIO, Ha3bIBATh UX

10 CHCTEMATUYECKON HOMEHKIIATYPE;
[PUBOJUTH TPUBUAIbHBIC HA3BAHUS
OT/EJIbHBIX MTPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHEHUE, PU3NYECKUE U
XMMHUUYECKHE CBOMCTBA, BAXKHEHUIIINE
CIIOCOOBI MOTYYECHUS] TUITUYHBIX
[pPEACTABUTEINIEH a30TCOAEPKAILINX
coeIMHEHU (METUIaMUHA, TJIUIMHA,
OCITKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIIKOB; MOSICHATH Ha
MprUMepax 3HauYeHNEe OCIIKOB

JUIs1 OpraHu3Ma 4esioBeKa.
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M crionbs30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — HA0JII01aTh U
OMHCHIBATH IEMOHCTPAIIMOHHBIN
AKCIIEPUMEHT.

CaMOCTOSITENBHO IJIAHUPOBATH U
OCYIIECTBIISTH CBOIO TTO3HABATEIBHYIO
NEeATEeNIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYyNIOBON yueOHOM
NEeATEIbHOCTH

Htoro no pazgeny

3

Pasne. 5. BeicokoMouieKkyJisipHbIe COeIMHEHUS

.1

I [ltacTMacchl.
Kayuyku. Bomokna

2

OCHOBHBIE MOHSTUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COECIMHEHUI:
MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIUMEPHU3ALINU, CPEIHSS
MoJIeKyIsipHas Macca. OCHOBHBIE METObI
CHUHTE3a BICOKOMOJIEKYJISIPHBIX
COCIMHEHUI — MTOJMMEPU3ALUS U
[OJIMKOHCHCALINS.

[nacTmacchel (MOJUATHUIIEH,
[OJIUTIPONUIIEH, TOTUBUHUIXIJIOPH/I,
nosiuctupodt). Hatypanbusiii u
CUHTETHYECKHE KayUyKH

(OyTareHOBBIN, XJIOPOMPEHOBBIN U
M30IMPEHOBBIN). BollOKHA: HaTYypaIbHbIE
(XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO,

BrageTs n3yd4aeMbIMU XUMHYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX IOHITHI U IPUMEHSTh 3TH
MTOHATHS TIPH OMMCAHUN COCTaBa U
CTPOCHUS BBICOKOMOJIEKYJIISIPHBIX
OpraHUYECKUX BEIIECTB,

1151 OOBSICHEHUS OT/ICTBHBIX (DAKTOB M
SIBJICHU.

Mcnonb30BaTh XUMHUYECKYIO CHUMBOJIUKY
ISl COCTABJICHUS CTPYKTYPHBIX (hOPMYIT
BEILIECTB U YPABHEHUN PEaKLUN
MOJTMMEPHU3AINHI U TIOJIMKOHCHCAIIUH.
OnuchIBaTh COCTAaB, CTPOCHUE, OCHOBHBIE
CBOICTBa Kay4yKoOB, HauoboJee
[pactpocTpaHEHHBIX BUIOB IJIACTMACC,

BOJIOKOH; IIPUMCHCHUC
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BHCK03a), CHHTETHYECKHE (KaIpOH U

ITaBcaH).

JKCIepUMeHTATbHbIE METO/AbI

H3y4YeHHUsl BeleCTB M UX NMpeBpalleHuii:
e JleMOHCTpauu:

[1 o3HaKoMJIEeHHE C 00pa3LaMu

MPUPOJHBIX U UICKYCCTBEHHBIX BOJIOKOH,

MJIaCTMAcCC, Kay4yKOB

B PA3JIMYHBIX OTPACIAX.
M crionbs30BaTh €CTECTBEHHO-HAYYHbBIE
METO/TbI TO3HAHUS — HAOII0IaTh U
OIHCHIBATh IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Toro no pazaeiy 2
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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11 KJIACC

HaumeHnoBanue

No KommaectBo (OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TeM [IporpammHOe cofiep:KaHue

\I1 YacoB 00yJaronuxcs
y4eOHOTrOo MpeamMeTa

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

1.1 CtpoeHue aTOMOB. 3 Xumuyeckui 2yieMeHT. AtoM. CocTaB PackpbIBaTh CMBICI U3Y4aE€MbIX
[Tepuoauueckuii aQTOMa, U30TOII. DJIECKTPOHHAS MOHSTUH (BBIABISATH UX XapaKTEPHbIC
3aKOH U 000J109Ka. DHEPrEeTUICCKHUE YPOBHH, MPU3HAKH ), YCTAaHABJIMBATH UX
[lepuonnueckas MOypOBHU. ATOMHBIE OpOUTAIH, B3aMOCBS3b.

CHCTEeMa XMMHUUCCKHUX
PIICMEHTOB
JI.11. MenneneeBa

S-, p-, d-, f-amemenThr. OcoOeHHOCTH
[pacrpeiesieHUs 3JIEKTPOHOB

Mo OpOUTAJISIM B aTOMaX MaJbIX U
OOJBIITNX IEPUOJIOB. DIIEKTPOHHAS
KOH(UTypalns aTOMOB.
[TeppoanyecKuii 3aKOH 1
[Tepuoauueckasi cUCTEMa XUMUYECKUX
nieMeHToB /1. 1. MenpaeneeBa. CBs3b
NEePUOJINYECKOTO 3aKOHA U
[Tepuoauyeckoif CUCTEMbl XUMUYECKUX
PIIEMEHTOB C COBPEMEHHOM TEOpUEN
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX
PJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
U CJIOKHBIX BEIIECTB O rpyInam u
nepuojaM. 3Ha4CHHE MePUOANIECKOTO
3aKOHA U CUCTEMbl XUMUYECKUX

PackpbIBaTh CMBICT IEPUOANUECKOTO
3akoHa JI. 1. MenaeneeBa u
NIEMOHCTPHUPOBATH €T0
CHUCTEMATHU3UPYIOIIYIO,
00BSICHUTEILHYIO U IPOTHOCTHYECKYIO
(byHKIIH.

XapakTepu30BaTh AJEKTPOHHOE
CTPOCHUE aTOMOB XUMHUYECKHUX
pieMeHTOB 1—4 nepuoaoB, UCTIONb3YS
MOHSATHUSA S-, P-, 0-3JICKTPOHHBIC
opOUTaIU, PHEPTETUUECKNE YPOBHHU.
OOBIACHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX
DJIEMEHTOB U UX COCIUHECHUMN

MO MEepUOJiaM U rpyIam
[leproguueckoi CUCTEMBI

J1. 1. MenneneeBa
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nieMmeHToB /.. Menaeneena B
Pa3BUTHUH HAYKH.
JKCIePUMEHTAIbHbIE METOAbI

H3y4YeHMs BellecTB U UX NMpeBpalleHuii:

e JleMOHCTpaIuu:
Bu el Tabiun «Ilepuoanueckas cucrema
XUMHYCSCKHUX DJIEMCHTOB
J1.11. MenneneeBay»

1.2

CrtpoeHne BemecTna.
MHuoroobpasue
BEIIECTB

CTpoeHue BelecTBa. XUMUYECKas CBS3b.

Bubl (koBajJeHTHas! HEMOJSIpHAs U
MoJIsipHAsi, MIOHHAsA, METATNYECKas) U
MEXaHU3Mbl 00pa30BaHUSI XUMUYECKON
CBs13U (OOMEHHBII U JIOHOPHO-
AKLIeNTOPHBIN). BogopoaHas cBs3b.
BaneHTHOCTS.
DJIEKTPOOTPHUIIATEILHOCTh. CTETIEHb
okucyieHus. KaTMOHBI U aHUOHBI.
BeniecTsa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI.

3aKOH MOCTOSIHCTBA COCTABA BEILIECTBA.
UMbl KPUCTAITMYECKUX PEUIETOK U
CBOMCTBA BEIIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pacTBopbl. KonnyecTBeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast

110151 BEIIECTBA B PaCTBOPE).

PackppIBaTh CMBICIT H3y9aeMbIX
MOHATUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKK ) U IPUMEHSATH 3TH TTOHITHS
MpU OMMCAHUN COCTaBA U CTPOCHHUS
BEIIECTB, /ISl 00BICHEHUSI OTJIETBHBIX
(baKTOB U SBJICHUN.

Onpenensatb BUIbl XUMUYECKOU CBSI3H
(KOBaJICHTHOM, HOHHOM,
METAJTNYECKOU, BOJIOPOTHOM )

B COSJIMHEHUSX; TUTT KPUCTAJUTHIECKOM
PEIETKY KOHKPETHOTO BEIECTBA.
OnpenensiTh BAIEHTHOCTh U CTENEHb
OKHCJICHUS] XUMHUYECKUX 2JIEMEHTOB B
COCTMHEHUSIX Pa3IMIHOTO COCTaBA.
[TpoBOUTH BEIYHUCIICHUS

C UCTIOJIb30BAaHUEM MTOHATHS «MACCOBasI
7T0JISL BEIIIECTBA B PACTBOPEY.

BJ'Ia,Z[CTB HN3y4aCMbIMHU XUMHUUYCCKNMHA
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Kitaccudukanyst HeOpraHu4IeCKux

coenuHeHur. HoMenknartypa

HEOPraHUYECKUX BEIIECTB.

JKCIepUMEHTAJILHbIE METOAbI

U3y4deHNs BeIeCTB U UX NMpeBpalleHuii:
e JleMOHCTparuu:

] MOAENN KPUCTAIUIMYECKUX PEIIETOK.
e PacuérHble 3a1a4m:

'] pacdeTsl C UCIOJIL30BAaHUEM ITOHATHUS

«MACCOBas 10JIs1 PACTBOPEHHOT'O

BCILICCTBAY

MOHSITUSIMH.
OODBIACHATH 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIUH OT PA3JIMYHBIX
(bakTOpOB.

OrnpenensiTe XapakTep CMEIIECHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCHMOCTH OT BHEIITHETO
BoznericTBus (mpuniun Jle [llaremnne).
CoCTaBJISITh YPAaBHEHUSI pEAKIIUN
Pa3JIMYHBIX TUIIOB; IMOJHBIE U
COKpAIIEHHBIC YPABHEHUSI pEaKIui

1.3

XUMUUYECKUE
peakuuu

Xumnyeckas peakuus. Knaccupukanus
XUMHAYECKUX PEAKIINI B HEOPTaHHUYECKON
1 OpPraHU4EeCKON XUMHH. 3aKOH
COXPAaHEHUS MACChI BEILIECTB; 3aKOH
COXpPAaHEHMS U NIPEBPALCHUS SHEPTUH IIPU
XUMHAYECKUX PEAKLIUAX.

CKOpOCTB peakuuu, €€ 3aBUCUMOCTb OT
paznuuHbIX pakTopoB. OOpaTUMBIE
peakuun. XUMHUYECKOE PAaBHOBECHE.
DaKTOpPBI, BIUSIOLIME HA COCTOSTHUE
XUMHAYECKOTO PAaBHOBECHSI.

[Tpunuun Jle Hlarense.
DNEKTPOIUTHYECKAS JUCCOLUALMS.
CunbHble U citadble 21eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIas,

HEeUTpalibHas, [IeJIouHas. BoaopoaHbii

MOHHOTO OOMEHA, YUUTHIBASI YCIOBUA,
[IPU KOTOPBIX 3TH PEAKIIUU UITYT

10 KOHIIA.

Vcrio1p30BaTh €CTECTBEHHO-HAYUYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
Ha0JII0/ICHUE U OMMCAHNE XUMUYECKOTO
DKCIIEpPUMEHTA (JEMOHCTPALMOHHBIE U
1a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl): IO ONMPEEIICHUIO CPEIbI
BOJHBIX PACTBOPOB BELIECTB, PEAKIIUI
MOHHOTO OOMEHA, BIIMSHUIO PA3TUYHbBIX
(hakTOpOB Ha CKOPOCTh PEAKIIUA.
CrnenoBaTh IpaBUIaM MOJIb30BAHMS
XUMUYECKOM MOCY101 U 1a00paTOPHBIM
000py/TIOBAaHUEM.

HpGI[CTaBJ'IHTB PE3YIbTaThI
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noka3zatelnb (PH) pactBopa. Peakiinu
MOHHOTO OOMEHa B OpraHUYeCcKOi U
HEOPTraHUYECKON XUMHUH.
OKHUCTUTETEHO-BOCCTAHOBUTEILHBIC
peakmmu. [TorsTue 06 3neKTpon3e
pacriaBoB ¥ pacTBOPOB COJICH.
[IpuMeHeHure >eKTPoIn3a.
JKCcrepUMeHTAIbHbIE METObI
H3yuYeHHsI BellleCTB U MX MpeBpaleHuii:

e JleMOHCTpaIuu:

[] pa3no>keHre MepoKCcHIa BOIOPOaa
B IPUCYTCTBUH KaTaIU3aTopa.

e JlaGopaTOpHBIE OIBITHI:

MIPOBEJICHUE PEAKLINA HOHHOTO

oOMeHa;

— OIIpe/IeNICHUE CPe/Ibl PACTBOPOB
BEIIECTB C TOMOIIHIO0 YHUBEPCATLHOTO
WHANKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Biiusiaue pa3nuuHbix GakTopoB
Ha CKOPOCTh XUMUYECKON PEaKITHH.

e PacuérHble 3anauun:

[J pacdeTsl IO YPAaBHEHUSAM XUMHYCCKHX
[PEAKLNHI, B TOM YHCIIE
TEPMOXUMHYCCKHUE PACUETHI

XUMHUYECKOTO IKCIIEpUMEHTa B (hopme
3aIlUCU YPAaBHEHUI COOTBETCTBYIOIINX
[PEAKLMI U JeTaTh BIBOJIBI HA UX
OCHOBE.

[IpOoBOAUTH BEIYMCIEHUSA

10 YPABHEHUSIM XUMUUYECKUX PEAKIUH, B
TOM UYHCJIE TEPMOXUMUYECKUE PACUETHI

Hroro no pasgeny

13
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Pa3nen 2. Heopranuyeckas Xumusi

2.1 MeTasuibl

6

Mertaiuel. [lonoxenne MmeTaioB

B [ leproanuecko cucreme XuMUYECKUX
piieMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MeTaioB. OO1ue GU3ndecKre CBOMCTBA
MeTaioB. [Ipumenenue MeTamion

B OBITY, pUpojie U TexHHUKe. CIiaBbl
METAJIOB. DIIEKTPOXUMHUYECKUN P
HanpsHKeHU MeTamioB. OO0Iue CrocoObl
rmosryueHus: MmetauioB. Koppozus
MeTai10B. CIIOCOObI 31U T

OT KOPPO3UH.

O011as1 XapaKTepUCTUKAa METAIIOB
riaBHbIxX oarpymi (IA-rpymnmna,
IlA-rpynna) [Tepnoanueckoii cucTemsl
XUMUYECKUX DJIEMEHTOB. AJTIOMUHHM.
AM@oTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCHIA ATFOMUAHUS.

OO611ast XxapaKTepUCTUKA METAJIJIOB
no0ouHbIx noarpyni (b-rpymnm)
[Teprnoanueckol CHCTEMBl XUMHUYECKUX
AIIEMEHTOB: ME/lb, LINHK, XPOM, KEJE30.
Baxneiinume coeJUHEHNU METalJIOB
(OKCHUIBI, TUIPOKCHUBI, COJIN).
JKCcrepuMeHTATbHbIE METObI

N3Y4YCHHUA BCIICCTB U UX npeBpameHm”l:

PackpbIBaTh CMBIC] U3Y4aE€MbIX
MOHSATUN (BBICTSATh UX XapaKTEPHbIE
MPU3HAKN) U IPUMEHSThH ATU OHSATHUS
[pY OMUCAHWU COCTaBA U CTPOCHUS
BEIIECTB, JUIS1 OOBSICHEHUS OTACIBHBIX
(haKTOB U SBJICHU.

OO0BsACHATH 001IME 3aKOHOMEPHOCTH B
M3MCHCHUHU CBOMCTB DJIEMEHTOB —
METAJIJIOB M UX COCIUHEHUH C yUETOM
CTPOEHUS UX aTOMOB U MOJIOKECHUS

B [leproanueckoi cucteMe XuMHYECKUX
PJIEMEHTOB

J1. 1. Meneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMHYECKHE CBOMCTBA METAJIJIOB, UX
BAKHECHIIINX COCIMHEHUH, TOATBEPKIas
ATO OMHCAHUE NTPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIA;
MPYMEHECHUE METAJLJIOB

B Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCITOJIb30BAHUE UX JJIsSI CO3IaHUS
COBPEMEHHBIX MAaTEPHUAJIOB U
TEXHOJIOTHH.

OnuceIBaTh CIOCOOKI 3aIMTH METAJIJIOB
OT KOPPO3UH.

PaCI(pBIBaTB CYIIHOCTb OKUCJIMTCIIbHO-
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e J/leMoHCTpauu:
[J xomnekuus « MeTalyibl U CILIaBbI».

¢ JlaGopaTOpHBIE OTIBITHI:
B3aUMOJICHCTBUE THAPOKCHUIA
AIIFOMUHUS C PACTBOPAMHU KHUCIIOT U
IICJI0YECH;

KaueCTBEHHbBIC PEaKIIMU Ha KATHOHBI
METaJIOB.

e [IpakTruueckue pabOTHI:
Ne 2. Perienue skcnepruMeHTaIbHBIX
3ajad 1o reMe «MeTayby.

e Pacuérnbie 3anauu:

[J pacdeTsl Macchl (00bEMa, KOJTMYECTBA
BEIIECTBA) IPOYKTa PEAKIUH, €CIIU
OJIHO M3 BEILLIECTB JIaHO B BUJE PACTBOpA C
ONPENEIICHHOW MacCOBOM J0JIer
[PACTBOPEHHOT'O BELIECTBA

BOCCTAHOBUTEIBHBIX pPEAKIUN
[IOCPEACTBOM COCTABIICHHS
PIIEKTPOHHOIO OaJTaHCa 3TUX PEAKLIHA.
[IpoBOOUTH peakiuy,
OATBEPKAAIOIINE XapaKTEPHbIE
CBOWCTBA U3Y4Ya€MBbIX BELIECTB,
[pacrio3HaBaTh ONBITHBIM ITyTEM MOHBI
METAJIJIOB, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Mcnosb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHUSI — IPOBEJICHHE,
Ha0JII0/ICHUE U OITMCAHUE XUMUYECKOTO
PKCIIEPUMEHTA (AEMOHCTPALMOHHBIE U
1a00paTOPHBIE ONBITHI, TPAKTUUYECKHE
paboThI).

[IpencraBisTh pe3ynbTaThl XUMUYECKOTO
HKCIIEpUMEHTa B (hopMe 3arnucu
YPABHEHUM COOTBETCTBYIOIINX PEAKIIAN
1 J1eJ1aTh BBIBOJBI HA UX OCHOBE.
CnenoBaTh IpaBUIIaM MOJIb30BAHMS
XUMHUYECKOM OCY/101 1 1a00paTOPHBIM
000pyTIOBAaHUEM.

[IpoBOINUTH BEIYHUCICHUS

[0 YPaBHEHUSIM XUMHUYECKUX PEAKLIUH.
CaMOCTOSATENBHO IJIAHUPOBATH U
OCYILIECTBIIATH CBOIO II03HABATENBHYIO
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NESATENbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IPYNIOBOM yueOHOH
NEeATEIIbHOCTH

2.2

Hemeramisl

Hemeramsl. [1ooxeHne HeMeTauioB

B [leproanuecko cucteMe XUMUYECKUX
hiiemeHToB /(.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
Du3nyeckrue CBOMCTBA HEMETAJIJIOB.
AJIOTPOIUSI HEMETAJUIOB (Ha MpUMEpE

KHCJIOPO/Ia, cephl, hochopa U yriaepoa).

XHUMHUYECKHUE CBOMCTBA BaXKHEHIIINX
HEeMETaNIOB (TaJoreHoB, CEephl, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OKcHUIBI HEMETAIJIOB.
Kucnopoacoaep:xaiye KucjioThl.
BonopoaHbie coeauHeHUs
HEMETAJIJIOB.
JKCIepUMEHTAILHbIE METOIbI
U3Yy4eHUsl BellecTB
W X NPeBPALLCHUN:
e J[emMoHCTparuu:
— 00pa3Ipl HEMETaJIOB;
B3aMMOJICHCTBHE MEIU C a30THOM
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIUH.
e JlabopaTOpHBIE OTBITHI:
[J KaueCTBEHHBIE PEaKI[MK Ha aHUOHBI U

KaTHOH aMMOHUA.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIJICIATH UX XapaKTEepPHbIC
MPU3HAKN) U IPUMEHSThH ATU OHSATHUS
[IPU OMUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, 151 O0BbSICHEHUSI OTACIIBHBIX
(aKkTOB U SBJICHUH.

OOBICHATH 001IHE 3aKOHOMEPHOCTH

B UI3BMEHEHUU CBOMCTB HEMETAJJIOB U UX
COCAMHEHNN C YYETOM CTPOCHUS UX
ATOMOB U TMOJIOKECHUS

B [leproanyueckoi cucteMe XuMHYECKUX
HJIIEMEHTOB

J1. 1. Meneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA HEMETAILIOB, UX
BAKHEUIINX COETMHEHUH, TIOATBEPKAAS
HTO ONHUCAHUE TPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
PEAKLIUH.

XapakTepu30BaTh BIUSIHUE HEMETAIIOB
U WX COCIMHCHUMN Ha KUBbBIC
OpraHu3Mbl; ONTUCHIBATh MPUMEHEHUE B
Pa3JIMYHBIX 00JIACTSIX TPAKTHUECKOMN

JACATCIBHOCTH YCIIOBCKA.

44




e [IpakTruueckue pabOTHI:
Ne 3. PerieHue skCiepuMEHTAIbHBIX
3aiay o teMe «Hemeramiby.

e PacuérHrle 3a1a4u:

[] pacyeTbl Macchl BEILIECTBA
MM 00beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcce WIU
00bEMY OJTHOTO U3 YUaCTBYIOIIHUX
B pEaKIIMH BEIIECTB; PACUE€Thl MaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
[IPOIYKTOB PEAKLINH, €CIIA OTHO
13 BEIIECTB UMEET TPUMECHU

[ToaTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOMN CBSI3U MEXKY
HEOPraHUYECKUMU BEIIECTBAMU

C IIOMOIIIbIO YPaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX
PEAKIIUH.

PackpbIBaTh CYyIIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUN
[MOCPEACTBOM COCTABJICHUS
PIIEKTPOHHOIO OajaHca dTUX PEaKIUil.
[IpoBoauTh peakuuu,
[1OJITBEPIKIAIOIINE XAPAKTEPHBIC

2.3

CBs13b
HEOPTAaHUICCKUX U
OpraHUYECKUX
BEIIECTB

Heoprannueckue n oprannyeckue
KucIoThl. Heoprannueckue u
OpraHUYeCKHe OCHOBaHUSA. AMGBOTEpPHBIC
HEOPraHUYECKUE U OPTAaHUYECKHUE
coenuHeHus. I'eneTuueckas cBsI3b
HEOPraHUYECKUX U OPTaHUYECKUX
BCILICCTB

CBOKCTBA U3Y4Ya€MBbIX BEIIECTB,
[Pacrio3HaBaTh OIBITHBIM ITYTEM
QHUOHBI, IPUCYTCTBYIOIINE B BOJIHBIX
[pacTBOpax.

Vcrio1p30BaTh €CTECTBEHHO-HAYUYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
Ha0JII0/ICHUE U OMTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPALMOHHbBIE U
1a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBiATh pe3yabTaThl
XUMHUYECKOT0 SKCIIEPUMEHTa B hopMe
3a1CH YPABHEHHI COOTBETCTBYIOILIUX
peaKlMii 1 JeraTh BBIBOJIBI HA UX
OCHOBE.

45




CnenoBaTh IpaBUiaM MOJb30BaHUS
XUMHYECKOH MOCYA0N 1 Ta00paTOpHBIM
000pyTIOBAaHUEM.

[IpoBOANTH BBIUMCIICHUS

110 YpPaBHEHUSM XUMUIECKUX PEaKIIHA.
CaMOCTOSATENBHO IJITAHUPOBATH U
OCYIIECTBIISITH CBOKO TIO3HABATEIHLHYIO
NesTeNIbHOCTD; MPUHIMATh aKTHBHOE
y4acTUE B IPYIIIOBOM yueOHOM
NesITeTbHOCTH

Toro no pazaeny 17
Pasznena 3. XuMus M )KHU3Hb
3.1. XUMUS U )KU3HD 4 Ponb xuMuu B 00€eCIIeYeHUN PackppIBaTh pOJIb XUMUHU B PEIICHUH

PKOJIOTUYECKOW, SHEPTeTUUECKOU 1
MUIIEBON OE30MaCHOCTH, PA3BUTUHU
MeauiHbl. [ToHsATHE 0 HAyYHBIX
METOJ1aX ITO3HAHMS BEIISCTB U
XUMHUYECKUX PEAKIUH.

[IpencraBieHus: 00 00X HAYIHBIX
[PUHIIUIIAX TPOMBIIIICHHOTO MOJy4YeHUSs
BKHEHIIINX BEIIECTB (HA MMpUMEpax
MIPOM3BOJICTBA aMMHaKa, CEpHOM
KHCJIOTBI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MAaTEPUATIOB U
XUMHYECKUX PEaKIUi: XUMUS U 3]J0POBbE
YesIoBeKa; MpaBujia UCIIOIb30BaHUS

JICKAapCTBCHHBIX

APHEPTreTUYECKUX, CHIPHEBBIX U
PKOJIOTUYECKUX MTPOOJIEM YEeIOBEUECTBA,
OMHCHIBATH OCHOBHBIE HAIPABJICHHUSI
Pa3BUTHS XUMHYECKOW HAYKU U
TEXHOJIOTHH.

[IpuMeHATh npaBuiia 6€30MacHOTo
0OpallleHusI C BEIIeCTBAMH,
MCIIOJIb3yeMbIMU B TIOBCETHEBHOM
PKU3HHM, TIpaBUjia TIOBEJICHHS B IICIISIX
cOepeKeHUsI 37J0POBBSI U OKPYKaroIIe
PUPOIHON CPEIbl; TOHUMATh BPE/T
(OTacHOCTH) BO3/ICHCTBUS HA KUBbIE
OpraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB
cmbics nokazarens [IK, noscHaTs
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MpernapaToB; MpaBuiia 6€30MacHOTO
MCIIOJIb30BaHUs MPENapaToB OLITOBOM
XHMHHU B IOBCETHEBHOM KU3HU. bBITOBas
XUMHYECKasi TPaMOTHOCTD

Ha IpruMepax CrocoObl YMEHBIIICHHUS U
MPEJOTBPAICHUS UX BPETHOTO
BO3ICHCTBUS.

AHAJIN3UPOBATHh U KPUTUUECKU
OIICHUBATh MH(OPMAIIHIO, CBSI3aHHYIO C
XUMUYECKUMHU MPOILIECCAMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
Cpebl.

M cnonb30BaTh NOJYYCHHBIE 3HAHUS U
MpeCTaBICHHs 0 cepax
NEesSATeIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMHU TEXHOJIOTUSIMU, KaK
OCHOBY JIJIs1 OPUEHTAILIUU B BEIOOPE CBOEH
Oynymieit mpodeccruoHaaIbHON
NEeSATeIbHOCTH.

[IprHUMAaTh ydacThe B 00CYKICHUU
Mpo0JIeM XMMUYECKOU M KOJIOTHUECKOM
HaMnpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe U
MpeiaraTb BO3MOXHBIE ITyTH €€
perieHus

Htoro no pazaeny 4
OBIIEE KOJIMYECTBO 34
YACOB IIO TTPOI'PAMME
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Ha3BaHUS OPraHMYECKUX BEILECTB
4 AJKaHBI: COCTaB M CTPOCHHUE, 1 https://resh.edu.ru/
TOMOJIOTHYECKHUH Psifg 27.09.2024
5 MertaH u 3TaH — MPOCTEUIIIHe 1 https://resh.edu.ru/
MPEJICTAaBUTENIN ATKAHOB 04.10.2024
6 A _ TDOeHIe. CBOHCTEA 1 https://resh.edu.ru/
JIKEHBI: COCTAaB U CTPOEHHUE, CBOIIC 11.10.2024
DTUIIEH ¥ IPONHIIEH — MPOCTEUIIIHE https://resh.edu.ru/
7 1
MPEICTABUTENH AJIKEHOB 18.10.2024
[TpakTrueckas padota Ne 1. «Ilonydyenue
8 . 1 1
STUJICHA ¥ U3YYECHHE €TO CBOMCTBY 25.10.2024
9 Ankanuensl. Byranuen-1,3 u 1 https://resh.edu.ru/
metunoyraguen-1,3. [lomyuenue 08.11.2024
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTpPOCHUA,

https://resh.edu.ru/

10 I‘OMOJIOf‘I/I‘IeUCKI/Iﬁ psaa. AueTuines — 15.11.2024
NPOCTEHIIHIA TIPEICTABUTEIb AJTKHHOB

1 Brrumnciienns mo ypaBHEHHUIO XUMHUYECKON https://resh.edu.ru/
peakIuu 22.11.2024

12 ApeHbl: 6eH307 1 TOIY0J. TOKCHYHOCTh https://resh.edu.ru/
apeHOB 29.12.2024

13 I'eneTnueckas cBsi3b YIieBOJOPOIOB, https://resh.edu.ru/
IPUHAUISKAINX K Pa3IMYHbIM KJlaccam 06.12.2024
[IpupoiHbIC HCTOYHUKH YTIIEBOIOPOIOB: https://resh.edu.ru/

14 MPUPOTHBIN ra3 u l'IOl'IyTHBI"e He(TsIHBIC 13.12.2024
rasbl, He)Th ¥ IPOIYKTHI €€ MepepaboTKu
[IpupoHBIE HICTOYHUKH YTIIEBOIOPOIOB: https://resh.edu.ru/

15 IIPUPOJHBIN ra3 u HOHYTHLI"C HeTsIHbIE 10.01.2025
rasbl, He)Th ¥ IPOIYKTHI €€ MepepaboTKu

16 KontponbHas padoTa mo pazaeny
«YTIeBoa0pOaB» 17.01.2025

17 [IpenenbHBIC OTHOATOMHBIE CIUPTHI: https://resh.edu.ru/
METaHOJI 1 dTaHoI. BomopoaHas cBs3b 24.01.2025

18 MHOT0aTOMHBIE CITUPTHI: STHIICHTIINKOIb U https://resh.edu.ru/
TUIEPUH 31.01.2025

19 ®deHout: cTpoeHNE I\fOJ‘IGK}’J‘IBI, buzndeckne https://resh.edu.ru/
U XUMUYECKHE CBOWCTBA, IPUMEHEHHUE 07.02.2025

20 Anpaerunsl: GopManbaeTua 1 https://resh.edu.ru/
aneTanpaeru]. AeToH 14.02.2025

21 OnHOOCHOBHBIC TIpE/ICIbHBIC KAPOOHOBBIE https://resh.edu.ru/
KHCJIOTBI: MypaBbHHAasl U YKCYCHas 21.02.2025
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22

[IpaxTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD)

28.02.2025

23

24

25

CTeapI/IHOBaSI n OJICMHOBAas KHMCJIOTHhI, KaK
MNpEaACTaBUTCIIN BBICIINX Kap60HOBLIX
KHUCJIOT

MBpbl1a Kak COJIU BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JIeHCTBHE

CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIIOT. ['UAPOIIH3 CIOKHBIX
3¢hupoB

07.03.2025

14.03.2025

21.03.2025

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

26

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poiib KUpPOB

04.04.2025

https://resh.edu.ru/

27

28

YrneBoJbl: cOCTaB, KilacCH(pUKaIIUS.
Baxneiimme npeactaBuTeNu: TIII0K03a,
¢bpykTo3a, caxaposa

KanMaJ'I U [EJUIK0JIO3a KaK IMPUPOJAHBIC
MMOJINMEPbI

11.04.2025

18.04.2025

https://resh.edu.ru/

https://resh.edu.ru/

29

KontponbHas padoTa mo pazaeny
«Kucnopoaconepskarnire opraHndecKue
COCTUHEHUS

25.04.2025

30

31

32

AMHHBI: METHJIAMHAH U aHWJINH

AMUHOKHUCIOTH KaK aMm(pOTepHbIS
OpTaHHYECKHUE COCTUHEHUS, HX
ononoruueckoe 3Hauenue. Ilentuan

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS

02.05.2025

16.05.2025

16.05.2025

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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OCHOBHBIE TTIOHATHS XUMHU

https://resh.edu.ru/

33 1
BBICOKOMOJICKYJISIPHBIX COSAUHEHUIN 21.05.2025
OCHOBHbBIC METOJIbI CHHTE3a https://resh.edu.ru/
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1 91.05.2025
[ImacTmaccel, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME

51


https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs https://resh.edu.ru/
1 1
KOH(UTYpAIHsi aTOMOB 05.09.2024
[Tepuoauueckuii 3akoH u Ileproauueckas https://resh.edu.ru/
5 cucTeMa XuMHuueckux snementos [1. 1. 1
MeHneneeBa, X CBsA3b C COBPEMECHHOM 12.09.2024
TEOpUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH M3MEHEHHUS CBOICTB https://resh.edu.ru/
XUMHYECKHX 3JIEMCHTOB U UX COCMHCHUHN
0 TPYIIaM U TiepruoiaM. 3HaYCHHE
3 1
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI 21.09.2024
xuMuueckux sneMentoB .M. Menneneesa B
pa3BUTHH HAYKH
CtpoeHue BemecTBa. XMMHUYECKas CBSI3b, €€ https://resh.edu.ru/
4 BHIbI; MEXaHU3MBI 00pa30BaHUsA 1
! P 28.09.2024
KOBQJICHTHOH CBsi3u. BomopoiHas cBsi3b
BaneHTHOCTB. DIEKTPOOTPHLIATETHHOCTS. https://resh.edu.ru/
Crenenb okucieHus. BemiecTBa
5 1
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO 12.10.2024
CTPOCHUS
[ToHsATHE O MTUCTIEPCHBIX CHCTEMAX. https://resh.edu.ru/
6 VIcTHHHBIC U KOJUTOUIHBIC PACTBOPBI. 1
paeTBop 19.10.2024

MaccoBast 10J1s1 BELIECTBA B paCTBOPE
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Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAUHCHUIA.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

26.10.2024

https://resh.edu.ru/

Knaccudukanus XuMu4ecKkux peakiuui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

09.11.2024

https://resh.edu.ru/

CkopocTtb peakiu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

16.11.2024

https://resh.edu.ru/

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. [lonstue
0 BoJiopoiHOM mnokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHMYECKUX U HEOPTraHUYECKUX BEILIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBoB ¥ pacTBOPOB COJIEH

KoHnTtponbHast pabota 1o pazaery
«TeopeTndeckue OCHOBBI XUMHI)

23.11.2024

30.11.2024

07.12.2024

14.12.2024

https://resh.edu.ru/

https://resh.edu.ru/

14

Mertamibl, ux nosnoxenue B [leprnoanyueckoit
cucTeMe XUMU4ecKux anementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBOWCTBa
METaJIOB

21.12.2024

https://resh.edu.ru/
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15

CnaBbl METAIIOB. DJIEKTPOXUMHUYECKUIN
PS HAIIPSHKEHUI METaJIOB

28.12.2024

https://resh.edu.ru/

16

17

18

XUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPUH, Kaauil, Kaablui,
MarHui, aJllOMUHUN) U UX COEAMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIMHEHUN

11.01.2025

18.01.2025

25.01.2025

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

19

[IpakTrueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramns»"

01.02.2025

20

21

22

Hemeranmnsl, ux nonoxeHue B
Ilepronnueckoit cucteMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

du3nyecKkue CBOWCTBAa HEMETAILIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
UX COCOUHEHUU

08.02.2025

15.02.2025

22.02.2025

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

23

XuMHYecKue cBoicTBa a3oTa, pocopa u ux
COEeTUHEHNN

01.03.2025

https://resh.edu.ru/

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
AX COeINHEHUH

IIprMeHeHne Ba)KHENIINX HEMETAJUIOB U UX
COCIMHEHUI

15.03.2025

22.03.2025

https://resh.edu.ru/

https://resh.edu.ru/
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26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTamnabel». Berauciaenus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

05.04.2025

https://resh.edu.ru/

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramibl"»

12.04.2025

28

29

30

KonTpoapHas padora mo Temam «MeTauib»
u «Hemertamnsl»

HeopFaHI/I‘ICCKI/Ie U OPTraHN4YCCKHUEC KHUCJIOTHI.
HeopFaHI/I‘ICCKI/Ie U OPTaHUYCCKHC
OCHOBAHUA

AmpoTepHbIe HEOPraHUYECKUe U
OpraHMYECKHE COeqUHEHUS. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

19.04.2025

26.04.2025

03.05.2025

https://resh.edu.ru/

https://resh.edu.ru/

31

Ponb xumum B 00ecIieueHnH SKOJI0THIECKOM,
SHEPreTUYeCKON U MUIIEBOM 0€30MacHOCTH,
Pa3BUTHHU MEAMIIMHBI

10.05.2025

https://resh.edu.ru/

32

[Ipencranenust 00 0OMKUX HAYYHBIX
MPUHITUTIAX TPOMBIIIEHHOTO MTOTYYCHUS
BaXKHEHIIINX BEIIECTB

17.05.2025

https://resh.edu.ru/

33

34

Yenosek B MHPE BEHICCTB U MaTCpUaIOB

XuMus u 30pPOBLC UCIIOBCKA

24.05.2025

24.05.2025

https://resh.edu.ru/

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. 1.1.3.5.3.5.2 (2) Pymutuc I'.E., ®enpnman | 2021 no 31 aBrycra
@O.I'. Xumust (6a30BbIi ypoBeHB) / XuMus, 2024 r.

11-i1 xnacc, [IpocBenenue

2. JJIA 10-X KITACCOB YUYEBHUK HE
COOTBETCTBYET

OPITY:

1.1.3.6.2.1.1. Ta6puensa O.C., Octpoymon | He uzman | [lo 25 cents6ps 2025
N.I'., CnamxkoB C.A. Xumug, 10 xnacc, roja
0a30BbIN YpOBEHB: YueOHUK, [IpocBenieHue

1.1.3.6.2.1.2. Tabpuensa O.C., Octpoymon | He uznman | [lo 25 cents6ps 2025
N.T"., CnankoB C.A. Xumus, 06a30BbIii YPOBEHB, roaa
11 knacc: yaeOnuk, [IpocBenienue

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://edsoo.ru/ ®enepanbHas pabouasi mporpaMma 1Mo y4eOHOMY MpeaMeTy

KXUAMUD.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET

Poccuiickas anextponHas mikona https://resh.edu.ru/



https://edsoo.ru/rabochie-programmy/#:~:text=%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0%20%D0%BF%D0%BE%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%BC%D1%83%20%D0%BF%D1%
https://resh.edu.ru/
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