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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma ydebHOro mpeamera «Xumus» aiaa 10 — 11 kmaccos
COCTaBJICHA Ha OCHOBE CJIETYIOIIUX HOPMATUBHO-TIPABOBBIX TOKYMEHTOB:

1. denepanpHOTO 3aK0HA «O06 oOpazoBanuu B Poccuiickoit denepanumy,

2. TpeboBanuii k pe3yiabTaTaM OCBOCHHUS (eaepanbHOil 00pa3oBaTeIbHON
nporpamMmel  cpefaHero obmero oopazoanusi (OOII COO), mpencTaBiIeHHBIX B
denepaabHOM TOCYIapCTBEHHOM oOpa3oBarenbHOM cranmapte COO, ¢ yuérom
KoHuenuuu mnpenopaBaHusi yueOHOTO MpeaMeTa «XUMHs» B 00pa3oBaTeIbHBIX
OpraHu3aIusIX Poccuiickon denepanun, peATU3yIOLINX OCHOBHBIE
oOpa3oBaTeIbHbIE MPOTPAMMBI;

3. OcHOBHBIX noJIOkeHNA «CTpaTeruu pa3BUTHS BOocUTaHusA B Poccuiickoit

®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.);

4. Yuebnoro muiana MBOY «KapcoBaiickast cpeaHsis IIKOJIay;
5. IIporpammel Bocniutannss MBOY «KapcoBaiickast CpeHssl IKOJI».

OcHOBY MOAXO0/M0B K pa3paboTKe MporpaMMmbl MO XUMHUH, K OINPEAEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aig 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIENEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMUYecKoe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEepUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
HEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
MO3HAHMS 3aKOHOB MPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpHhI
YellOBeKa, a TakKe OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOy4JaronMxcst Ha YpPOBHE CpPEHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XuUMUS», COJEp)KaHWE M TOCTPOCHHE KOTOPOTO ONpPEIEICHbI B
nporpaMmMe MO0 XMMHUM C Y4YETOM CHEUU(PUKA HAyKHM XUMHUHM, €€ 3HAYCHUS B
MO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW KU3HHM OOIIECTBA, a TaKXke C y4ETOM
o0lmMX 1eaed MW MPUHLUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero obmiero oopazoBanus B Poccuiickoit denepanuu.



XuMHsL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HUIPAaeT 0cOOyI0 pojb B
COBPEMEHHOW LMBHWJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MAaTEpUaIbHON KYJIBTYpPHI.
Ona BHOCHUT CBOM BKJaJa B (OPMUPOBAHUE PALMOHATFHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEM MHpPE Kak O €IUHCTBE
IPUPOJIbI U YEJIOBEKa, KOTOpoe (POpMHUpPYETCs] B XMMUM Ha OCHOBE NOHHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILIECTB, NX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aUMOJIEHCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMHU, XUMHsI CTalla
HEOTHEMJIEMOM 4acThI0 MUPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHas XHMHSA KaK Hayka
co3uaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha pEIICHHE
I00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHA YEJIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30aCHOCTU M OXPaHBbI 310POBB.

Cé53b ¢ npoecpammou 80CNUMAHUS

Peanusanus nenarorndeckMMu pabOTHUKaMU BOCIUTATENLHOTO MOTEHIMAIA
YPOKOB MaT€MaTUKHU IIPEATIOIATAET CIAEAYIOIIEE:

- YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOLIECHUH MEXAYy NEAarorudyecKum
pabOTHUKOM W OOYYaroIIMMHUCS, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIHPHUSTHIO
oOyJaromMMucsi  TpeOOBaHMI W Mpoch0  MENarornyeckoro  pabOTHHKA,
NPUBJICUYCHUIO MX BHUMaHHMS K 0OCyX)JaeMoil Ha ypoke uHpopmanuuy,
aKTUBH3ALMU NTO3HABATEILHOM €SI TEIbHOCTH;

- noOyxeHre oOyJarouuxcsi co0Jt0/1aTh Ha YPOKE OOUIEHPUHSTHIE HOPMBI
MOBEJICHMSI, TPaBUiia OOIICHUSI CO CTapIIUMHU (TIeJaroTHYeCKUMU PaOOTHUKAMM) U
CBEpCTHUKaMH  (OOydYarolMMHCS), TPUHLUMUMBI Yy4eOHONW  JTUCHMIUIMHBI U
CaMOOpPIraHU3aLnN;

- TpUBJIEYEHHE BHHMMAHUA OOYyYalOUIMXCSd K LEHHOCTHOMY acCIEKTy
U3y4aeMbIX Ha yYpOKax sIBJICHUH, OpraHu3anus ux padoThl ¢ MOJy4yaeMoi Ha ypoke
COLMaJbHO 3HAYMMOM uH(pOpManued — WHUIMHPOBAHHE €€ O00CYXKIeHus,
BBICKA3bIBAaHUSI 00YYAIOIIUMHUCS CBOETO MHEHHUS TI0 €€ MOBOAY, BEIPAOOTKH CBOETO
K HEM OTHOILICHMS;

- HUCHOJb30BaHUE BOCHUTATENIbHBIX BO3MOXHOCTEH COJepKaHHs y4yeOHOro
npeaMeTa uepe3 JAEMOHCTPAlMI0 O0ydYalolUMCs MNPUMEpPOB OTBETCTBEHHOTO,
IPaKJAHCKOTO TOBEJCHUS, MPOSBICHUS YEJIOBEKOIIOOUS U A0OPOCEpACHHOCTH,
yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB [UIsl YTEHHUS, 3a4ad i peuieHus,
NPOOJIEMHBIX CUTYALMH JIJ1s1 0OCYKIEHHS B KJIACCE;

- MIPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThl C 0OYUAIOIIUMUCS:
UHTEIJIEKTYaJIbHBIX ~ WUIP, CTUMYJIMPYIOIIMX [I03HABATEIbHYI0  MOTHBALUIO
oOyJaromuxcs; AUJAKTUYECKOTO TeaTpa, /€ MOJyYyeHHbIe Ha YpOKE 3HAHMS
OOBITPBIBAIOTCA B TeaTPAJbHBIX MOCTAaHOBKAX; JHCKYCCHW, KOTOpBIE JaloT
OOy4arolmuMcsi BO3MOXKHOCTh TMPUOOPECTH OMBIT BEIEHUS KOHCTPYKTHBHOTO
JUaNiora; TPYIIOBOM paboThl WM pabOThl B Mapax, KOTOpPhIE y4aT KOMaHAHOMN
paboTe U B3aMMOJIEUCTBUIO C APYTUMHU JIE€TbMH;



- BKJIFOYEHHE B YPOK HUTPOBBIX MPOLEAYP, KOTOPHIE MOMOTAOT MOAAEPHKATh
MOTHBALIMIO OOYYaIOIMMUXCA K MOJYyYEHUIO 3HAHUN, HAJAKUBAHUIO TMO3UTHUBHBIX
MEXKJIMYHOCTHBIX ~ OTHOLIEHMM B  KJacce, IIOMOTal0T  YCTAHOBJICHUIO
no0OposkenaTenbHOM aTMocdephl BO BpeMs YpOKa;

- opranu3anus medcTBa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX 00YHAIOITUXCS
HaJl UX HEYCHEBAIIMMH OJHOKIACCHUKAMM, JAIOLIET0 UM COLIMAIbHO 3HAYMMBbIN
OMBIT COTPYIHUYECTBA U B3aUMHOW MOMOIIIN;

- HHUUUHPOBAHWE U TOAAECPXKKA HCCIEAOBATEIbCKOU JEATEIBbHOCTH
oOydJarommxcss B paMKax peain3allid WMH WHIUBUAYAIbHBIX W TPYIIIOBBIX
UCCJIEIOBATENbCKUX  MPOEKTOB, 4YTO JAacT OOyYaromMMcs  BO3MOXXHOCTb
NpUOOPECTH HABBIKK CAaMOCTOSITEILHOTO PEIICHUS TEOPETUYECKON MpOoOJIeMBbl,
reHepupoBaHusi 1 0opMIIEHUSI COOCTBEHHBIX HJI€H, YBAKUTEILHOIO OTHOIIEHUS K
yykUM  uaesM, O(OpPMIIEHHBIM B paboTax ApYyrux HCCieAoBaTeleh, HaBbIK
MyOJMYHOTO BRICTYIUICHUS TIEpe]] ayJUTOpUEH, apryMEHTUPOBAHUS U OTCTaNBaHUs
CBOEU TOYKHU 3PEHUS.

B cooTrBercTBUM C OOMIMMU MEISIMH U TPUHIUIAMU CPETHEr0 OOIIETro

oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaronmxcs, HEOOXOOUMYKD UM JJis  BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOUEHUS B JKU3Hb COLUYMa, MNPOAODKEHUS
o0pa30BaHMsl B pa3IMUHbIX 00JaCTsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsoliuMu  nipeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas M HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpXaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOYEHHWEM 3HaHUM U3 00IIeld XUMUN) U
OpraHn4yeckon xumuu. @opMupoBaHUE JAHHOW CUCTEMBbl 3HAHUW NPU U3YUYEHUHU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCEro MHOI000pa3us
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa coaepxanus KypcoB — «Opranuwdeckas xumus» u «OOmas u
HEOpraHudeckas Xumus» copMupoBaHa B MporpaMMmMe MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpENENEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHH, a TakXe Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeACTaBlIeHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCS B PA3BUTHUHU — OT YIJIEBOJAOPOJIOB A0 CIOKHBIX OMOJOTHYECKU
aKTMBHBIX COEOUHEHHMHW. B Kypce OpraHm4eckod XWMHUHU MOJYy4arOT pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYAIIbHbIC
NPEJCTaBICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIUH.



[Ton HOBBIM yrioM 3peHHs B mOpeamere «XUMHUs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl U3YYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (DaKTOJIOTHUYECKHE CBEICHHS O BEIIeCTBaX U
XUMUYEeCKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMUSD» OOYyYaroIIMMCSl TMPEAOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAUYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaXKHEHIIMX BelleCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgeTrcs B Kypcax 10 um 11 kmaccos
DJIEMEHTAMHU COJACPKAHMs, WMEIONUMH KYJIbTYPOJOTHYECKHH W MPUKIATHON
XapakTep. OTHW 3HaHUS CIHOCOOCTBYIOT NOHMMAHUIO B3aUMOCBSI3U XUMHUHU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIHLHON W MPAKTHUUYECKOU
JESITEIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKECHHSI K MPOIECCY
TBOpYECTBA B O0JIACTH TEOPUHU U MPAKTUICCKUX MPUIOKEHUH XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKU OCMBICIUBATh HHGOPMAIMIO U
OpPUMEHATh €€ I TIOTIOJIHEHWS 3HAHWM, penIeHUs WHTEINIEKTYalbHbIX |
IKCMIEPUMEHTATBHBIX UCCIENOBATENbCKIX 3a7a4. B 11enomM coaepkanue yueOHOTo
npeaMera  «XuUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHsS  OpPHUEHTHUPOBAHO  Ha
dbopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI Ul MMOHUMAaHMS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, TI03HABAEMOCTb NPHUPOJIHBIX SBICHUM MyTEM OKCIIEPUMEHTa U
peIIeHUS TMPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMH H  TEOPETUYCCKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpobJieM cOepeKeHUsl YIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B mmane pemieHuss 3amad  BOCIHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOyJaromuxcs MPUHATHIE MPOTPAMMON IO XHMHH TOAXOABI K OIMpPEICICHHIO
COJEpKaHUSI U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (opMHupoBaHHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HUMEIONMX 0a30Boe 3HAUYCHHE IS
pPa3IUYHBIX BHUJIOB JESATEIBHOCTH: pEIICHUs TpoOsieM, TMOWCKa, aHalu3a Hu
00paboTku uHbOpMaIIUKU, HEOOXOAUMBIX JJI IPUOOPETEHUSI OTBbITA MPAKTUYECKOM
U HCCJIEeIOBATEeNIbCKON NEATENbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHUs XMMHUU KaKk Ha YpOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TaK U Ha YPOBHE CPEIHET0 OOLIEro 00pa3oBaHus, IPU ONPEAEICHUN



COJIEpPKATEIbHOM XAPAKTEPUCTUKHU LI W3Y4YeHUs MpeIMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO NPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJlbTyphl. C
METOJMYECKOW TOYKHM 3PEHUS TAaKOM IOAXOX K OIPENEICHUIO LENeld N3y4CHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM LEJISIMU HU3Yy4YEHHUs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMUpOBaHWE CHUCTEMBI XHMHUYECKMX 3HAHWM KaK  Ba)KHEHIICH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIC MOHATHUS, (PyHIAMEHTAJIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IOHMMAHHE CYIIHOCTH JOCTYIHBIX
0000IIEHN MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupOBaHHE U PA3BUTHUE MPEJICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKHX pEakuuid, HEOOXOAUMBIX Uil HpUOOpEeTEeHUs
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUI,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JE€ATEIbHOCTH, CBA3aHHBIX C HAOIIOJIEHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHHUEM IpPaBUI
0e301acHOro O0paIeHus ¢ BEIIeCTBAMH.

Hapsay ¢ aTum, cojepkaTesibHasi XapaKTepUCTUKA LEJed U 3a1a4 U3y4EHHUs
IpeaIMeTa B IPOrpaMMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazosanus. CeroaHs B
OpernojaBaHUM XUMUUM B OoJbllIeld CTeneHH OTAAETCS  MPEeANnovYTEeHUe
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydeHHus, OPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTEIbHOW OpraHu3aliy, BJIaJCIOIIero He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMH aKTUBHOTO MOJIYYEHHUS! 3HAHUN M NPUMEHEHHUS UX B PEalbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a]1ay.

B cBf3M C 3TUM 0IpU U3Y4YEHUM NpeaMera «XHMHS» JIOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKUE LIETU U 3aJ]a4H, Kak:

ajanTamys 00y4aroluXxcsl K YCIOBHSIM JTWHAMUYHO Pa3BUBAIOILIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTENLHOMY MPUHATHUIO IPAMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU U MX
IIPUMEHEHUEM;

dopMupoBaHue |y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUOB



JESTEIIbHOCTH: PELIeHUs MpoOsieM, MOUCKa, aHaau3a U o0paboTku HHpopmamu,
HEOOXOJUMBIX Ui TPUOOPETEHHs OIbITa JAEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHOE MECTO B T[IO3HAHWUM XHMHHM, a TakkKe I OICHKH C TO3ULIUN
HKOJIOTUYECKON O€30MaCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHanu3a y4eOHOU U
HAYYHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAOIIUXCS ACCOIUATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHUWE Yy oOOydarommxcss YOEeXJIEHHOCTH B TyMaHUCTUYECKOMN
HAIPaBIEHHOCTH XWUMHUH, €€ BaXKHON POJM B PEHICHHH TI00aIbHBIX MpoOsieM
paIMoOHAIBHOTO MTPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3[I0POBBIO, a TakKe MNPUOOPETEHUs OIbITa
WCTIONIb30BAaHUSl TOJYYCHHBIX 3HAHUM Il TPUHATHS TPAaMOTHBIX PEUICHUA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero ooOimero oOpa3oBaHMs MPEAMET «XUMHS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOU obnacTu «EcrecTBeHHO-Hay4YHbIE
pEeIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Henento), B 11 knacce — 34 yaca (1 yac B Hefieno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUH

[Ipenmer opraHMYECcKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE M010KeHUsA. CTpYKTypHbIE (DOPMYIIBI
OpraHMYecKux BemecTB. [omosorus, wu3omepusa. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kinaccupukanuu opraHuyeckux BeniecTB. HoMmeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTH4ecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUILINX MPEJICTABUTEIEN KIIACCOB OPraHUYECKUX BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HHUS BEIIECTB W WX NPEBPAILICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJICIMPOBAHHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAONIOJCHUE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPAIIECHUI OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. Mertan u 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] W TOPEHUs), HAXOXKJICHWE B TMPUPOJEC, TOJy4YCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
MPOCTEUINE TPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUA, THUAPATAIMH, OKHUCICHUS W
MOJIMMEPHU3ALINY ), TOJYYEHUE U IPUMEHEHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJKHMHOB: COCTaB, CTpOEHHE, (U3MYECKUE U
XUMHUUYECKHE CBOMCTBA (pEaKiuu TUIPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIpATALIUH,
TOpeHHUsl), MOJyYeHUE U IPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, PU3NYECKHE W XMMHYECKHE CBOMCTBA
(peakuuy raJOreHUPOBAHUSI U HUTPOBAHUSA), MOJyYCHUE U MpUMEHEHUE. 10.1)01:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUYHOCTD
apeHoB. |'eHeTnueckas CBSI3b MEXAY YIJEBOJAOPOJAAMH, IPUHALICKAIIUMHA K
Pa3IMYHBIM KJ1accam.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), mupoau3. [IpomykTer
nepepaboTku He(hTH, UX PUMEHEHHUE B NMPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJIyY€HUE ITHIIEHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuérable 3amaun. BelYuciaeHus IO ypaBHEHHIO XUMHUYECKOM pEAKLINH
(Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMH IO
U3BECTHBIM Macce, O00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX BEIIECTB WU
IIPOYKTOB PEAKLINN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEeHHe. BoaoponaHblie CBS3U MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. OJTWUIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
METaJUlaMM, KaueCTBEHHasl PEaklus Ha MHOIOATOMHBbIE CHUPTHI). [lelicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIEHTIIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBas KUCJIOThI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cJ105kHbIX 3¢upoB. XKupsl. 'uaponns xupos. Ilpumenenue xxupoB. buonoruueckast
POJIb KUPOB.

YrneBonmpl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbl, (U3NYECKUE U XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre ammuadHbIM pacTBOpoM okcuzaa cepedpa(l),




BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3blI), HaXOXKJIECHUE B MpPHPOJE, NMPUMEHEHUE,
ounonorunyeckas poiib. Porocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u memnnrono3a Kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCTepUMEHTAIbHBIE METOAbl H3YYCHHsI BEIIECTB M HX MPEBpAILCHUI:
IpoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIHMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aummomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3aauu.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOIYKTa PEAKIMH 1O M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHa). buonornyeckoe
3HaYeHHE aMUHOKUCIOT. [lenTusr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE 1 ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC PEaKIIUN OEITKOB.

BbicoKoMoOJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3alliU, CPEIHSS MOJICKYJIsIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3llaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMACC,
Kay4dyKOB.

MexnpenMeTHole CBsi3u. Peanuzanus MEXNPEIMETHBIX CBA3€H  Ipu
U3YyYeHUU oOpraHuyeckod xumuum B 10 Kiacce OCyIIECTBISIETCS Yepe3
UCIIOJIb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHSATHUH,
SBIISIOIIUXCSI CUCTEMHBIMU JUISI OTHENBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
LUKJIA.



OO1ue ecTecCTBEHHO-HAYYHBIE IOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOIIOICHNUE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

dusuka: MaTepus, DSHEprus, Macca, aToM, OJJEKTPOH, MOJIEKYIIa,
PHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJO, OOBEM, arperarHoe COCTOSHHE
BEIIeCTBa, (PU3MUECKHUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢dorocuHTe3, OHMONOTMYECKH AaKTHBHbIC BemiecTBa (O€NKH, YIJIEBOIBI, >KUPBI,
(hepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILUIMBO,
pecypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBLHOTO THTAHU,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue OCHOBbI XUMHHU

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

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEpUOANYECKOTO 3akoHa M [leprnoanueckor cucTEMBbI
xuMHueckux anemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAs W IOJSpHAsl, WOHHAsA, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJCHTHONW XHWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIATEIBLHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonsiTne 0 nucnepcHeIX cucreMax. VMICTHMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBast nonst BemectBa B pactBope. Kilaccupukanus HeEOpraHu4ecKux
coenqnHeHnd. HomeHkiaTypa HEOpraHM4eCcKMX BELIECTB. l'eHeTnueckas CBs3b
HEOPTaHUYECKUX BEIIECTB, NPUHAIEKAIIMX K PA3TUIHBIM KIIACCAM.



Xumuueckas — peaknusa. Knaccudukamumss XMMHYECKUX — peakIuil B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPaHECHUA W MPEBPALICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYEeCKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
XxuMH4deckoro pasHosecus. [Ipunnnn Jle [larense.

OnexTponutuyeckas auccoruainus. CuibHbIe U cinadbie 3iekTponuthl. Cpena
BOJIHBIX PacCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUIN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TMOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OOMeEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

PacuérHble 3agaun. Pacy€Tel mo ypaBHEHHMSIM XMMHWYECKUX PEAKIUH, B TOM
YUCIIE TEPMOXMMHUYECKUE PACYETHI, pacu€Thl C MCIOJb30BAHUEM IIOHSITHUS
«MaccoBast 10JIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoil  cucteme
xuMuueckux syeMeHToB [[. M. MenngeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa NpuUMEpe
KHUCJIOpOoa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajoreHOB, CEPhI, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN ).

[TpyuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucteMe XUMHUYECKHUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue Qusnueckne cBoricTBa MeTaioB. CruiaBel METaJUIOB.
DNEKTPOXUMUYECKUIN PSiJT HAMTPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaliui, KaJIbIUH,
MarHui, allOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUH.

OOmue crnocoObl monyueHus: MeTawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUMN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHWE U OIKCAHUE JIEMOHCTPAI[MOHHBIX U



7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATOMUHHUSA C PacTBOpaMU
KHCJIOT U IIEJI0Ye, KAYECTBEHHBIE PEAK[MU HA KATUOHBI METAJLIOB).

Pacuérnbie 3amaun. PacuéTel Macchl BemiecTBa wiM 00BEMaA Ta30B IO
U3BECTHOMY KOJIMUECTBY BEILECTBA, MACCE WM O0BEMY OJHOIO U3 yYaCTBYIOIIHUX
B PEaKIMM BEUIECTB, PACUETHI Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOAYKTOB
pPEeaKIuu, €CIU OJTHO U3 BEUIECTB UMEET IPUMECH.

XuMus ¥ ’KU3Hb

Ponp xumumn B o0ecne4eHUH 5KOJIOTMYECKOM, SHEPreTUYeCKOW M MUIIEBOU
0€301acHOCTH, PAa3BUTUM MeNUUUHBL. [loHATHE O Hay4YHBIX METOAAX IO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHIA.

[IpencraBnennss 00 OOMMX HAyYHbIX MNPUHOUIAX [POMBILIIEHHOTO
ITOJTYYEHHSI BXKHEUIIINX BEIIECTB.

UYenoBek B MHUpPE BEIIECTB W MATEpUATIOB: BAXKHEWINNE CTPOUTEIIbHBIC
MaTepuaybl, KOHCTPYKIHMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEpaMHKa,
MaTepUaIbl I JIEKTPOHHMKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAIBbHbBIC
ya0OpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: IPaBWJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO HMCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B IOBCEITHEBHOW JKU3HMU.

MexnpenMernsle CBA3U. Peanmnszanys MEKIPEIMETHBIX CBA3CH NpPH
M3y4eHuu oOIlel U HeOpraHuuecko XuMuu B 11 Kiacce ocyliecTBISIETCS Yepe3
UCIIOJIb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX IMOHATUH, TaKk W IOHSATHUH,
SBJIAIOIIMXCS CUCTEMHBIMHU [UISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIACCHU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

duszrka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUIN YPOBEHB, BEIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEUIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypcesl.

TexHonorus: XUMHYECKasi NMPOMBIIIIEHHOCTb, METAJLUTYprusi, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIBCKOXO35MCTBEHHOE NPOU3BOACTBO, IIHILEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKasi  MPOMBIIIICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHUX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUAIIOB,
JIEKTPOHHAs IPOMBILUIEHHOCTh, HAHOTEXHOJIOT U H.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
XM HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyJaronMMHUCs TPOrpaMM CpeaHEero ooluiero oOpa3oBaHUs (JTMYHOCTHBIM,
METalpeAMETHbIM M HpeaMeTHbIM). HayyHo-meTonnyeckoi OCHOBOWM ISt
pa3paboTKy MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
o0Opa30BaHUsI SIBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cOOTBETCTBHH € CHUCTEMHO-ACITEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpeAMeTa «XUMUS» Ha YPOBHE CPETHETO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEIICHUIO;

HAJIMYKUe MOTUBALIUU K O0yUYECHHUIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMii 0a30BOM HAyKH
XUMUWY;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIUMU LIETOCTHOMN
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJNbTYphl M CHOCOOHOCTH
CTaBUTh LEIU U CTPOUTDH KU3HECHHBIE TJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUS MpEaMeTa «XHUMUS» JTOCTUTAIOTCS B
€AMHCTBE YYEOHOW UM BOCIMTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKHUMH, COITMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMU U UJcalaMH POCCUHUCKOIO IPaskIaHCKOro OOIIECTBA, IPUHITHIMU B
oOuiecTBe HOPMaMH U MPaBUIIAMU MOBEACHUSI, CIIOCOOCTBYIOIIMMHU IMpOLIeccaM
CaMOIIO3HAHUs, CaMOPAa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUSl TMpeAMeTa «XUMHUS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OMBITA TIO3HABATEIHLHOM M TMPAKTUYECKON NEATEIbHOCTH
oOyyaromuxcst Mo peanu3aliy IPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIe
B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY H IIPABONOPSJIKY;

MPEJCTABICHUS] O COIMAJIbHBIX HOPMAaX U MpaBUIAX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TFOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MO3HABATEIBHBIX 3a]1a4, BHIMOJITHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U
apryMEHTBI IPYTUX IPU aHAIU3€ Pa3IUYHbIX BUAOB YUEOHOU AESATENbHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA .

LIEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIIUIO
OTEYECTBEHHOW XUMUH;

YBaXXEHUS K MPOLECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUUYECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHMS TOTO, YTO JOCTHIKEHUSI HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~HAOJIOACHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOHUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca M NO3HABATEIbHBIX MOTHMBOB B TOJYYEHHH M TMOCIEIYIOUIEM
aHanu3ze  MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH  OLIEHMBaTh CHUTYallUH, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPaIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEJEHUE U MOCTYNKH CBOUX TOBAPHUILEH C
MO3UILINI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUNA ITHX
MOCTYTIKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl IIEHHOCTEH 370poBOro M Oe3omacHoro oOpas3a JKH3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3HUUYECKOMY H
NICUXUYECKOMY 3]I0POBbIO;

coOIo/IeHns MpaBui 0€30MacHOro OOpallleHUs C BEIIeCTBAMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM ACATEIILHOCTH;

MMOHMMAHUSl I[IEHHOCTU TMPABUJ HHAMBUAYAIBHOTO M KOJUJIEKTUBHOIO
0€30MMacHOTO TMOBEACHUSA B CHUTYalUAX, YTPOXKAIOMIMX 3J0pPOBBI0O U KHU3HU
JIIOJICH;

OCO3HAaHMSI  TOCHAEACTBUM U HENPHUATHS  BPEAHBIX  MPUBBIYEK
(ymoTpeOmneHust ajKoroJsi, HAPKOTUKOB, KypEHUS );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEA0BATEIbCKOM
NEeSATEeIbHOCTH, OOILECTBEHHO TIOJIE3HOW, TBOPUECKOM U JPYrMX BHIAX
NEATENIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PELIEHUWU MPAKTHYECKUX 3a]a4
COIIMAJILHOM HAIMPaBJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY H3Y4YeHUIO0 Mpodeccuid pa3IudHoro poja, B
TOM YHMCJIE HA OCHOBE PUMEHEHUS PEAMETHBIX 3HAHUU 10 XUMHHU;

YVBOKCHUA K TPydy, JIIOAAM Tpyda H  pe3ydabTaraM TPYJA0BOMH
JIEATEIILHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUAYAIbHOW TPaeKTOPUU
obOpazoBaHus, Oyayiiel npodeccuu U peanusalud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U TTOTpeOHOCTEH 00IIIeCTBA;

6) 3K0JIOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU I1€J€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAaHHMS TJI00aJIbHOTO XapaKTepa JKOJOTHYECKUX IMPOOJIeM, BIUSHHS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOU CPEbI;

OCO3HAHMS HEOOXOAMMOCTH HCHOIB30BAHUS JOCTIDKCHUNM XUMHUM JUIS
pelIeHUsI BOIPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HEINPUATUS JEUCTBUM, NPHUHOCAIIMX BpEH OKPYKAIOIIECH
IPUPOJIHOM CpeJie, YMEHHUS IIPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTHICCKUE
MOCJIEICTBUS IPEANPUHUMAECMBIX JICUCTBUM U MPEAOTBPALIATH UX;

HAJIMYMS ~ PA3BUTOTO  SKOJIOTUYECKOTO  MBIIUICHUS, OKOJOTHYECKON
KYJIbTYPbI, OIbITA AEATEIBHOCTA HKOJOTMYECKONW HANpPaBJICHHOCTH, YMEHMS
PYKOBOJICTBOBAaThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOU
IpPaKkTHKe, CIOCOOHOCTM W YMEHHS AaKTHBHO TPOTHUBOCTOATH HJICOJOTUH
xemodoouu;

7) UEHHOCTU HAYYHOI'0 MMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHMS CHeNU(PUKY XUMUM KaK HayKH, OCO3HaHHS €& poju B
dbopMUPOBAHUU PAIMOHAILHOIO HAYYHOTO MBIIICHUS, CO3/JaHUM IIEJIOCTHOTO
peACTaBlIeHUsI 00 OKPYKAIOIIEM MUPE KaK O €MHCTBE MPUPOJIbI U YEIOBEKa, B
MMO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH W PENISHUH NPOOJIEM COXpaHEHUS
MPUPOJTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHUM IS COBPEMEHHOMU
UUBWIM3AIUU: B €€ T'YMAHUCTHUYECKOM HANPABJIECHHOCTM W BAXXHOU POJIM B
CO37JaHMU HOBOW 0a3bl MaTEepPUATBHOW KYJIBTYpPbI, PEIICHUU TJIO0ATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — ChIPbEBOM, IHEPIETUUECKOM,
MUIIEBOM H  DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHEI,
obecrnieyeHnr YCI0BUM YCTIEITHOTO TPYy/Aa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)kJI0TO 4JICHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHWMAaHUs CYIIHOCTH METOJIOB
MMO3HAHUS, HWCIOJB3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH



HCIIOJIB30BaTh IMOJy4aeMble 3HAHMS [UJIS aHAIM3a U OOBSICHEHUS SBICHUUN
OKPY’KAIOLIEr0 MHUpa U MPOUCXONAIIMX B HEM HM3MEHEHUN, YMEHHS [€J1aTh
000CHOBaHHBIE 3aKJIIOUEHHMsS] Ha OCHOBE Hay4HbIX (DaKTOB M HMMEIOUIUXCS
JAHHBIX C LEJbI0 MOJYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCHOJb30BATh XUMUYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K aKTMBHOMY IIOJIyYCHHUIO HOBBIX 3HAHUUA MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K  OCOOEHHOCTSM  TpyJa B pasluuHbIX  cdepax
po(heCCUOHATILHON e TENbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenMeTHbIE PE3yabTaThl OCBOCHUSI Y4EOHOTO MpeaMera «XUuMUsH
Ha ypOBHE CpeIHEro 00111ero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS (OPMHUPOBAHUS  MHPOBO33PEHUS  OOyYarOIIUXCS
MEXAUCHUILTMHAPHBIE (MeXIIpeIMETHBIE) oOl1lleHayYHbIE MIOHATHS,
OTpaXKAIOUIUE IETOCTHOCTh HAyYHOM KapTUHBI MHUpa U CHEHU(UKY METO/OB
MO3HAHMS, HWCIOJIB3yEeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEPrusl, SBJICHUE, MPOIEeCC, CUCTEMa, HAy4YHBIA (paKT, MPUHIMII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCIEIOBaHHME, HAOIIOJICHUE, H3MEPECHHE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpPCAIbHBIC y4ueOHbIC JelCTBUSA (mo3HaBaTeNbHBIE,
KOMMYHHUKATHBHBIE, PETyJISATHUBHBIC), oOecreunBaromue (HOpMHUpPOBaHHE
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTLHON KOMIIETEHITUU O0YJarOIINXCS,;

CIIOCOOHOCThH oOydJarommxcst HCIIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MIO3HABATEIILHON M COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA €  PETYJSITUBHBIMHU
JICUCTBUSIMU.

OBjaeHue  YHUBEPCAJbLHBIMH  Y4YeOHBIMH  T03HABATEJIbLHBIMU
JeHUCTBUSIMMU:

1) 6a30Bble JIOrHYecKHe AeHCTBHUSA:

CaMOCTOSATENbHO  (opMyNIHpOBaTh H  aKTyaIM3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpPENETATh LEIN JACSATEIbHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCHUTH PE3YIbTAThl JEATEIIBHOCTH C MOCTABICHHBIMU
LEISMU;



WCIIOJB30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJIEIATh XapAKTEPHbIE MPU3HAKU MOHITUN U YCTAHABIMBATH UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINUE MOHATUS JIJIsl OOBSICHEHUS OTICIBHBIX (DaKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHMSI W KPUTEPUU I KIacCU(PHUKAIMK BEIIECTB U
XUMHYECKUX PEAKLIN;

YCTaHABIIMBaTh TMPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTUH), BBIABIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

OPUMEHSTh B  MPOLECCE IIO3HAHUS, UCIHOJIb3yEMbIE B  XHUMHUHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBATh  MOJCIbHBIC
MpPEJCTAaBICHUS] — XUMHUYECKUH 3HAK (CHMBOJI) DJJIEMEHTA, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYECKOW pEaKUUU — TMPU PEHICHUU YYEOHBIX
MO3HABATEIbHBIX U MPAKTUYECKHX 33Ja4, TPUMEHATh HAa3BAHHBIE MOJICIIbHbBIC
NPEACTABICHUS I BBIABICHUSI XapaKTEPHBIX MPU3HAKOB U3YyYaE€MbIX BEILECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE HeiiCTBUSA:

BJIQJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKuii;

dbopMmynupoBaTh €M W 3aJadyd  UCCIEOBaHUS, HCIOJIb30BaTh
MIOCTaBJIEHHBIE U CaMOCTOSITENIbBHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI U1 (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABBIKAMM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSI U TPOBEICHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAONIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHHUS W BBIBOJBl OTHOCUTEIBHO JIOCTOBEPHOCTH
PE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACTIAHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOM UCCIeNOBATENbCKOW M MPOEKTHOU
JEeSATEIBHOCTH, MPOSBISITH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHHS] NPAKTHUUYECKUX 3aJlady, MPUMEHEHUIO Pa3TUYHBIX
METO/0B IMO3HAHMUS.

3) padora ¢ nngopmanueii:

OpUEHTHUPOBAThCS B PA3IMUYHBIX HCTOYHMKAX HHQOpManuu (Hay4yHO-
nomyJsipHasi JIdTepaTypa XHMHUYECKOTO COJAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypchbl UHTepHETa), aHATM3UPOBATh HH(POPMAIIUIO PA3IUIHBIX BUIOB U (hopm



MpEICTaBICHNUs,  KPUTHYECKH  OIeHHBaTh €€  JOCTOBEpPHOCTb U
HENPOTUBOPEUYUBOCTH;

(opMyIUpOBATH 3aPOCHl U NPUMEHATH Pa3IMUHbIE METOABI IPU ITOUCKE U
orOope wuHpOpMaIlMU, HEOOXOAMMON JJisi BBINOJHEHUS YYEOHBIX 3aaau
OIPEIICIIEHHOTO TUIIA;

IpUOOpeTaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMY MpEACTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

WCIIONIb30BaTh HAYYHBIH S3BIK B KadecTBE CpEeACTBa Ipu padore ¢
XUMHUYECKON HH(pOpMaLuel: MNPUMEHATh MEXNpeAMETHbIE ((Pu3nyecKue u
MaTEeMaTU4YeCKue) 3HAKM W CHUMBOJBL,  ¢GopMynbl, aOOpeBUATYpHI,
HOMEHKJIATYPY;

WCIIONIb30BaTh M TMPEoO0pa3oBBIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HaTJISTHOCTH.

OgyageHne YHMBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH 1€ CTBUSIMM:

3aJlaBaTh BOMNPOCHI IO CYLIECTBY OOCYXJaeMOM TEMbl B XOJ€ JUallora
W/WIH TUCKYCCUH, BBICKAa3bIBaTh HJIeH, (OPMYIHMPOBATh CBOW MPEATIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJI0KEHHOH 3a/1a4u;

BBICTYIIaTh C MPE3EHTAle pe3ybTaTOB MO3HABATEILHONW JESATENbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMH IpHU
BBIMIOJJHEHUH XUMHUYECKOIO OKCIIEPUMEHTa, MpaKkTUYecKol paboThl IO
WCCJIETOBAaHUIO CBOMCTB M3YYaeMbIX BEIIECTB, peaqnu3allii y4eOHOTO IPOeKTa U
(bopMyTUPOBATH BHIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHBIX MCCIECIOBAHUN MyTEM
COTJIACOBAHUS MO3UILMNA B X0/1€ OOCYKIEHHUSI U 0OMEHAa MHEHUSIMHU.

Ogi1ageHne YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eCTBHSAMM:

CaMOCTOSITENIFHO TJIAHUPOBATh M OCYIIECTBISTH CBOIO TMO3HABATEIBHYIO
JeSTeNbHOCTh, OmNpeneiss e€ Leau W 3aJadd, KOHTPOIMPOBaTH M TO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpEIaraéMblil aliropuT™M JEeUCTBUM TpHU
BBIMIOJTHEHUH Y4YEOHBIX M HCCIENOBATENIbCKUX 3ajad, BbIOMpaTh Haubosiee
b deKkTuBHBIN cOcO0 UX pelieHUs C y4€TOM MOJY4YeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYCCKUX PEAKITUSX;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  CBOCH  JEATETHHOCTH HAa  OCHOBE
caMOaHaJM3a U CAMOOIICHKH.



MHNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OpraHuyeckas XuMHs»
OTpaXaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUM O XUMHUYECKON COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XWMHUU B TO3HAHUU SIBICHUUN
Opupoabl, B (QOPMUPOBAHWUU MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €&
(GYHKIMOHATBHOM TPAMOTHOCTH, HEOOXOJIMMOM JUIsl PEIICHUs MPAKTUYECKHUX
3a/lad U DKOJIOTMUECKHM OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHHE CHUCTEMOW XHMHUYECKHX 3HAHUH, KOTOpas BKIIOYACT:
OCHOBOTIOJIATAONIUE TMOHATHS (XMMHYECKUN DSJIEMEHT, aToM, »JJICKTpOHHAas
o0oJIouKa aToMa, MOJEKyJa, BaJE€HTHOCTb, AJIEKTPOOTPHULATEIbHOCTD,
XUMHUYECKas CBs3b, CTPYKTypHass Qopmyina (pa3BépHyTas U COKpalEHHas),
MOJIb, MOJSIpHAas Macca, MOJSIpHBIM  O0O0BEM,  YITIEPOOHBIA  CKEJeT,
(GyHKIIMOHATIBHAS TPYIIA, paaudKal, HU30MEpHus, H30MEpPbI, TOMOJOTHYECKHI
psiA, TOMOJOTH, YIJIEBOAOPOJbl, KUCIOPOJA U a30TCOJEPKALIUNe COCIUHEHMUS,
MOHOMED, NOJUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHU);
TEOPUU U 3aKOHBI (TEOpHs CTPOCHUs oprannyeckux Bemiects A. M. Bytneposa,
3aKOH COXPAHEHHS MAaCChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUAN SI3BIK
XUMHH, MHPOBO33PCHUECKHE 3HAHUA, JEKallMe B OCHOBE TMOHUMAHUS
OPUYUHHOCTH W CUCTEMHOCTH XUMHYECKHMX SIBJIICHUH, (aKTOJIOTHYECKUE
CBEJICHMSI O CBOMCTBaX, COCTaBe, MOJIYYEHHMH U O€30MacHOM HCIOJb30BAHUU
BRXHEHUIINX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOW NEATEIHLHOCTH
YeJI0BEKa,;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTePHBIC MPU3HAKU MOHITHA,
YCTaHaBIIMBAaTh HMX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIOIINE TMOHATHUS
IPU ONMUCAHUU COCTaBAa, CTPOEHUS U MPEBPALLEHUN OPraHUYECKUX COCTUHEHUMH;

c(hOpMHUPOBAHHOCTh YMEHUH HCTOIH30BaTh XUMUUIECKYIO CUMBOJIUKY JIJIS
COCTABJICHHMSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIEHHOI)
GopMysl OpraHMYECKHMX BEIIECTB M YypPAaBHEHUN XHMHUYECKUX pEaKIuil,
M3TOTaBIMBATh MOJIEIU MOJIEKYJI OPIraHUYECKUX BEIIECTB JJISl MILTIOCTPAIMK HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIC)KHOCTh H3yUEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OINpeAeTIEHHOMY
KJIacCy/Tpynne coeAuHEeHUN (YTJIeBOJOPOJIbl, KHUCIOPOA U a30TCOAEpKAIIHe
COEMHEHMSI, BBHICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaThb UM Ha3BaHUS IIO
cucrematudeckord HoMmeHkiatype (IUPAC), a Takxe nmpuBOAUTh TPUBHAIBHBIC
Ha3BaHUSI OTIEJBHBIX OPraHWYECKUX BELIECTB (ITWIJIECH, MPOIMIICH, alleTUJIEH,
ATUJICHTJIUKOb, TTIULIEPUH, (eHoII, (popManbaeru, aueTaibAerua, MypaBbuHas



KHUCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAasi KHUCIJIOTA, CTEapUHOBAasi KHUCJIOTA,
III0K03a, (GPYKTO3a, Kpaxmall, IEeJUII0JI03a, TJIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI OMNpPENENsATh BUIbI XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHSI MPUMEHSATH TOJIOKCHHUSI TEOPUH CTPOCHUS
opranuveckux BemectB A. M. byrtiepoBa myis 0oObSACHEHHS] 3aBUCHMOCTH
CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHHUS MacChl
BEILIECTB;

c(hOPMHPOBAHHOCTh YMEHHHM XapaKTepHU30BaTh COCTaB, CTPOCHHE,
dbu3uYecKre U XMMUYECKUE CBOMCTBA TUIMMYHBIX MPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, dTWIEH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3051, METaHOJ, TAHOJI, ATUICHTJIMKOJb,
TJIMIEPUH, (PEHOJ, alleTAIbACTU I, MypaBbUHAS M YKCYCHasl KUCJIOTBI, TJIFOKO3a,
KpaxMaJl,  LEJUTI0JI03a,  aMUHOYKCyCHas  KHCJOTa),  WIIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJAY HUMU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTepru30BaTh HMCTOYHUKH
YIJIEBOJIOPOJAHOTO ChIpbsi (He(Thb, NPUPOAHBIA Ta3, Yrojib), CIOCOOBI HUX
nepepadOTKU U MPAKTUYECKOE TPUMEHEHHUE MTPOIYKTOB MEPEpadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHI TMPOBOJAUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIA MPOAYKTa
pEaKIMy MO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WJIN MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJaX Hay4YHOrO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3yYCHUU BEIIECTB
U XAMHUYECKMX sIBIIeHUWA  (HaOmroleHWe, W3MEpeHue, DKCIEPUMEHT,
MOJICIUPOBAHUE), HCIMOJb30BaTh CUCTEMHbIC XHUMHUYECKHE 3HAHUSA IS
NPUHATHUSL PEIIEHUNH B KOHKPETHBIX >KU3HECHHBIX CHUTYAIUSX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

chOpMHPOBAHHOCT, ~ YMEHHMM  COONIIOAaTh  TpaBWja  TOJH30BAHUS
XUMHUYECKON TOCyZoi U Ja0opaTOpHBIM OOOPYJOBaHHWEM, a TaKXKe IMpaBUiia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMU TIO BBITTOJHEHUIO
J1a00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW TIUIAHUPOBATh W BBIMOIHATH XUMUYECKUN
AKCHEPUMEHT (MPEBpAILCHUS] OpPraHMYEeCKUX BEIIECTB IMPU HArpeBaHUH,
MOJTYYEHHE OTUJIEHA UM HW3YyYECHHE €ro CBOWCTB, KAYECTBEHHBIC PEaKIINHU
OpraHUYeCcKUX BEIIECTB, JEHATypalusi OEJIKOB NpU HarpeBaHUU, IIBETHHIC
peakuuu OEIKOB) B COOTBETCTBUM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpallleHuu C BeUIeCTBAMH M JIaDOpaTOPHBIM OOOPYJOBAHHEM, IMPEACTABISATH
pe3ynbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU



COOTBETCTBYIOIIMX peakuuid U (HOPMYyIUpPOBATH BBIBOJBI HAa OCHOBE JTHUX
pE3yJbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpPMaIIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEeACTBa MacCOBOMU
uHpopmaruu, TaTEpHET N IpYyTHX);

c(hOPMHPOBAHHOCTh  YMEHUW  COOMIOJATh  MpaBUjia  SKOJOTUYECKU
1IeJ1€CO00pa3HOr0 TOBEACHUS B OBITY W TPYIAOBOM JIEATENHHOCTH B UEJAX
COXpPaHEHMSI CBOETO 3I0POBbS M OKPY>KalOLIEeW MPUPOJHON CpeAbl, OCO3HABATH
OTMACHOCTbh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbici noka3arens [1JIK, noscHaTh Ha mpumepax CrocoObI
YMEHBIICHUSI W TPENOTBPAlICHUSI WX BPEIHOIO BO3JACHUCTBUS HAa OPTraHU3M
YEJI0BEKA;

JUIsl 00YYAIOIINXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSATH 3HAHUS 00 OCHOBHBIX JOCTYHHBIX METOJAaX IMO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCHUHYIO cUcTeMy oOo3HaueHuit JI. bpains ngma  3anucu
XUMUYECKUX (HOpMyII.

11 KJIACC

[IpenmerHBle pe3yabTaThl OCBOeHUS Kypca «OOImass u HeopraHHdecKas
XUMHUSD» OTPaXkKakoT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOM COCTaBISIOIIEH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHUpPA, POJIM XHUMHUM B TIO3HAHWHW SIBJICHUU
npuposbl, B (OPMUPOBAHWM MBINUICHUS W  KYJIBTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOAMMOW JJisi PEIICHUs MPaKTUYECKHUX
3a71a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CPEJIE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHYECKHH 3JIEMEHT, aToM, U30ToII, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, DJJICKTPOOTPULATEIILHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas
CBs3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKas, BOJIOPOAHASA), KPUCTAIIINYECKAs
pEIIETKA, TUIIBI XUMUYECKUX PEAKIIAM, PACTBOP, AJIEKTPOJIUTHI, HEAJICKTPOJIUTHI,
AJIEKTPOJINTUYECKAS JHUCCOLMALINSA, OKHCIUTEIb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHUYECKON peakiMu, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHHS M MNPEBPAILLCHUS
SHEPruM NPU XUMHUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUH SI3bIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIeKAalMe B OCHOBE IMOHMMAaHMS



NPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKHX SABICHUH, (AKTOIOTHUYECKUE
CBEJICHMsI O CBOMCTBaX, COCTaBe, MOJIYYEHUM U O€30MIaCHOM HCIOJIb30BaHUU
BaXHEHMILINX HEOPTraHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKOH NEATEIbHOCTU
4eJI0BEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTEPHBIC MPU3HAKU MOHSITHIA,
YCTAaHABJIMBATh HMX B3aUMOCB3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE IOHATHUSA
IIPYU ONIMCAaHWH HEOPraHWYECKHUX BELIECTB U UX NPEBPALICHUM;

c(OpPMUPOBAHHOCTh YMEHUI HCNOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIs
cocTaBlieHUs (OpMyJ BEHIECTB M ypPaBHEHUHW XHMMHUYECKUX PpEaKILHUH,
cuctemarndeckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTJIEJIbHBIX HEOPTaHNYECKUX BEIIECTB (yrapHbIW ras, yriaeKkuciblii ra3, aMMuakx,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTb, INTHEBAS COJA, TUPUT U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHUW OMNpPEAENATh BAJEHTHOCTb M CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COEAUHEHUSX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBS3U (KOBAJEHTHAsl, MOHHAs, METaJUIMYecKas, BOJOPOJHAasA) B
COCIMHEHMSX, THUIl KPUCTAUIMYECKOW pEMETKH KOHKPETHOIO BEIECTBa
(aToMHas1, MOJIEKYJIIpHAsi, HOHHAs, METAJUIMUECKast ), XapaKTep Cpebl B BOJHBIX
pPacTBOpaX HEOPTaHUYECKUX COECTUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO UX COCTaBY K OINPEACIEHHOMY KJIacCy/TpyIIe
coeAMHEHU (IPOCThIE BEIIECTBA — METaNIbl M HEMETaulbl, OKCH/IBI,

OCHOBaHUS, KUCJIOThI, aM(pOTEPHbIE THIPOKCHUIbI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI NEPHOJUYECKOTO 3aKOHA
. W. MengeneeBa u JAEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOUIYIO,
OOBACHUTENLHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHMM XapaKTEpU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »3jeMeHTOB 1-4 mnepuonoB Ilepuogmueckoil cucrembl
XuUMHUecKux aneMeHToB JI. M. MenneneeBa, UCHOIB3ys MOHATHS «S-, p-, d-
ANIEKTPOHHBIE  OpOUTANW»,  «IHEPreTHUYECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHMS] CBOMCTB XHUMHUYECKHX JJEMEHTOB M HUX
COCMHEHUN N0 MepHuoaaM U rpynnaMm llepuoanueckor CUCTeMbl XUMUYECKUX
aneMeHToB [. 1. MeHpaeneena;

c(OpMHPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) O0OIIKE
XUMUYECKUE CBOMCTBA HEOPraHWYECKHX BEIIECTB PAa3jIMYHBIX KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHHMYECKUMU
BEILIECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU 110
Pa3IMYHBIM MPU3HAKAM (YKCIY U COCTABY PEarupyrolluX BEIIECTB, TEIIIOBOMY
s dexTy peakimu, U3MEHEHUIO CTETICHEH OKUCICHUS 3JIEMEHTOB, 00pPaTUMOCTH
pEeaKLMH, YYaCTHIO KaTaau3aTropa);



c(OpPMUPOBAHHOCTh YMEHUI COCTABJIATh YPaBHEHUS PEaKIMi Pa3IMuHbIX
TUIOB, TOJHBIE W COKpaUIEHHbIE YPAaBHEHUS pPEaKIU HOHHOTO OOMeEHa,
YUYUTBIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHHM MPOBOAUTH PEAKIUH, IOATBEPKIAIONINE
KaueCTBEHHBIH COCTaB Pa3IMYHBIX HEOPTaHMUYECKUX BEILIECTB, PACIIO3HABATH
ONMBITHBIM ~ TYTEM  HOHBI, MPHUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOpPraHMYECKUX BEUIECTB;

Cc(OPMHPOBAHHOCTb YMEHUW PACKPBIBATH CYIIHOCTH OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIMNA TOCPEICTBOM COCTaBICHHUS 3JIEKTPOHHOTO
OanaHca ATUX PEaKIINA;

COPMUPOBAHHOCTh ~ YMEHUH  OOBSACHATH  3aBUCHMOCTb  CKOpPOCTHU
XUMHUYECKON peaklMd OT pa3iMuHbiX (PAKTOPOB; XapakTep CMELIECHUs
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEITHETO BO3ACUCTBUS (TIPUHIIUTT
Jle IllaTenne);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaThb XHUMHUECKHUE MPOLECCHI,
JIeKAIUE B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHs] CEPHOM KHUCIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh NMPEACTABICHUNA 00 OOIIMX HAYUYHBIX MPUHLIMIIAX U
HKOJIOTMYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIUYUCICHHS C UCIOIB30BAHUEM
HOHATHS «MAaccoBasi 10J1s1 BEIIECTBAa B pacTBOPE», 00BEMHBIX OTHOIICHU ra30B
OpU XMMHMYECKHUX peakUusX, Macchl BELIECTBA WU O00bEMa Tra30B IO
U3BECTHOMY KOJIMYECTBY BEIECTBa, Macce WIH OO0OBEMY OJHOIO U3
YYACTBYIOIIMX B pPEaKIMU BEUIECTB, TEIUIOBOrO 3(ddeKTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHHSI MacChl BEUIECTB, MPEBPAILLICHUS M COXPAHEHUS SHEPTUH;

cOpPMUPOBAHHOCTh ~ YMEHUH  COONIOJaTh  MpaBWiIa  MOJIb30BaHUS
XUMHUYECKON MOCynol M J1abopaTOpHBIM OOOpYIOBaHUEM, a TaKKe IpaBHIa
oOparieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU TIO BBITIOITHEHHUIO
71a060paTOPHBIX XUMHUUECKHX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
HKCIIEPUMEHT (pa3sioKeHHEe MEPOKCHIa BOJIOPOIa B IPUCYTCTBUU KaTaJIU3aTopa,
OTNpe/IeNIEHUE Cpelbl PacTBOPOB BELIECTB C IOMOIIbIO YHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE pPa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XHUMHYECKOH
peaKiuu, peakiui HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha Cyibdar-,
KapOoOHaT- M XJIOPUIA-aHHUOHBI, HAa  KAaTHOH  aMMOHMs,  pEIICHHE
HKCIIEPUMEHTAJbHBIX 3a7adu 1o TeMam «Mertamiey u «Hemeramner»y) B
COOTBETCTBUHM C TMpaBWIAMHM TEXHMKH O€30MacHOCTH TpH OOpalieHuud ¢
BEIIeCTBAaMH M J1a0OpaTOPHBIM OOOPYJIOBAHUEM, MPEACTABIATH PE3YIbTATHI
XMMUYECKOT0 IKCIepUMEHTa B (opMe 3alucu YpaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GOpMyIUPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
UHPOPMAITHIO, TOJIYy4aeMyl W3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHHUKauu, IHTEpHET U IpYTHX);

chOPMHPOBAHHOCT, YMEHHUHM  COOJIOJATh MpaBWiIa  SKOJOTUYECKH
IIEJIECOO0PA3HOTO TIOBEACHUS B OBITY W TPYAOBOH JACSITEIBHOCTH B IEISAX
COXPAHEHUsSI CBOETO 3JIOPOBBS U OKPYXKAIOIICH MPUPOTHON Cpelbl, 0CO3HABAThH
OMaCHOCTh BO3JCHCTBHSI Ha KHUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB,
noHnMass cmbicn mokazatens [IJIK, moscHAT, Ha mnpumepax CrocoObl
YMEHBIIICHUS W TPEAOTBPAICHUS WX BPEIHOTO BO3JCHCTBHUS HA OPTaHU3M
YeII0BEeKa;

JUTsE OOYYaOIIMXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBbS: YMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJ[aX MO3HAHUSI BEIIECTB U
XUMUYCCKUX SBJICHUH;

JUIA CIENBIX W CIa0OBUASAIINUX OOYYaOIIMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaling npna  3anucu
XUMHUYECKUX (OPMYIL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB
pakr 35
JIEKTPOHHbBIE
Ne HaumenoBaHue pa3jieioB U Kour- "u-
(uu¢poBbie) oOpazoBa-
n/n TeM MPOrpaMmbl Bcero |poabHble | ueckHe
TeJIbHbIE PecypcChl
padoThI pador
bl
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTaHUYECKOH XUMUH
[Ipeamer oprannveckom
11 XuMUHU. Teopus CTpoCHHS 3 bubmuoreka [JOK
' OPraHUYECKHX COEIUHEHHI https://m.edso0.ru/7f41837c
A. M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
21 [IpenenbHbIE YTIEBOAOPOIBI 5 bubnnoreka [JOK
' — aJIKaHbI https://m.edsoo.ru/7f41837c
Henpenenbanie
2.2 nerl)aoﬂ OPO/IbI: AJTKEHBI 6 1 bubmorexa HOK
' yr HOPOABE: ’ https://m.edsoo.ru/7f41837c
QJTKA/TMCHBI, ATKUHBI
53 Apomarnyeckue 5 bubnnorexa [JOK
' YIIEBOJOPOIbI https://m.edsoo.ru/7f41837c
[TpupoHbIE HCTOYHUKH
2.4 IJ)IeI];oHo 0JIOB Ml UX 3 1 bubmmorexa HOK
' T e https://m.edsoo.ru/7f41837c
nepepaboTka
Hroro o pazneny 13

Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st
bu6nmoreka [JOK
3.1 Crprhl. Geton 3 https://m.edso00.ru/7f41837¢
3.9 Anpaeruasl. KapOboHOBBIE 7 1 bu6nmoreka [JOK
' KUCIIOTHL. CIIOKHBIE dPUPBI https://m.edso0.ru/7f41837c
bu6nmoreka [JOK
3.3 3 1
YTACBOTEL https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 13

Pa3znen 4. A3oTcoaepxkaiye opraHudecKkue coeIuHeHus

41 AMUHBI. AMHUHOKHCIIOTHI. 3 bubmuoreka [JOK
' Benku https://m.edso00.ru/7f41837¢c
Hroro no pazneny 3
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Paspnen 5. BeicokoMoOJIeKy A pHbIE COCIUHEHUSA

51 [Tnactmaccel. Kayuyku. 5 bubnmoreka [JOK
' BosnokHa https://m.edso00.ru/7f41837¢c
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB 34 5 5
I1O0 ITPOI'PAMME
11 KJIACC
N KoauyecTBo yacos DJIeKTPOHHbBIE
[1]
n/-n HaumeHoBaHue pa3jie/ioB U OHT- IMpakTH- (uudposbie)
TEM MMPOrpaMmbl Beer OJIbHBIE MHecKue Oﬁpa3OBaTeJ'll)Hble
° a0oTbl  padoThI pecypcel
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
CrtpoeHue aTOMOB.
Ilepuonuueckuii 3aKOH U
11 [lepuonuueckas cucreMa 3 bubmorexa [JOK
' PHOA https://m.edso00.ru/7f41837¢
XUMHYECKHX 3JICMEHTOB
. 1. MennaeneeBa
12 CrpoeHue BemiecTsa. 4 bubnnorexa [JOK
' MHoroo0Opasue BeecTs https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
13 KHMHHECKHE peaKiiH 6 . . https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 13
Paznen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 M 1
TRt 6 https://m.edso0.ru/7f41837¢
bu6mmorexa [IOK
2.2 H 1 1
eMeTAILIRT o https://m.edso0.ru/7f41837¢
53 CBs3b HEOPraHUYECKUX U 9 bubmuorexa [JOK
' OPraHUYECKUX BEIIECTB https://m.edsoo.ru/7f41837c
Hroro no pazneny 17
Pa3gen 3. XuMus 4 :KU3Hb
bu6mmorexa [IOK
3.1 KHMHA 1 SKH3HE 4 https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
Tema ypoka Konu4yectBo
n/n
4acoB

1 IIpenmer oprannveckoil Xumuu, €€ BO3HUKHOBEHUE, pa3BUTHE U 1
3Ha4YeHUe

5 Teopus crpoenus oprannueckux coequHennii A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHUS
[IpencraBnenne o kIaccu(PUKaUU OPraHMYECKUX BEIIECTB.

3 Homenkiarypa (cucremarnueckasi) ¥ TPUBHAJIbHBIC HA3BaHUS 1
OpPraHUYECKUX BEILECTB

4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJOTUYECKHUM PsIZT 1

5 MertaH 1 3TaH — HpoCTeIINe NPeACTaBUTEIH aJKaHOB 1

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1

7 DOTUJICH U TIPOINUIIEH — MPOCTEUIINE MPEACTABUTEIH AIKEHOB 1

3 ITpakTuyeckas padora Ne 1. «I[lomyueHue 3TuIeHa U U3y4EHUE €TO 1
CBOMCTB»

9 Ankanuensl. byranuen-1,3 u metmnoyranuen-1,3. [Tonyuenue 1
CUHTETHUYECKOTO KaydyKa 1 PE3HUHBI

10 AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHMSI, TOMOJIOTMUECKUHN PSII. 1
AlleTHIIEH — MPOCTEUIINN NTPEACTaBUTENb AJIKHHOB

11 Beruncnenus no ypaBHEHUIO XUMHUYECKON PEaKIIUH 1

12 ApeHbl: 6eH301 U TOIXY0J. TOKCMYHOCTh apeHOB 1

13 I'enernueckas cBS3b yII€BOIOPOAOB, IPUHAICKAIINX K Pa3IMYHBIM 1
KJ1accam

14 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB: MPUPOIAHBIN T'a3 U MOMYTHBIE 1
He(TsHbIe ra3bl, HeQTh U MPOAYKTHI €€ mepepaboTKu

15 [IpupoaHbIE HCTOYHUKH YTIEBOAOPOAOB: IPUPOAHBIN I'a3 U MOMYTHBIE 1
He(TsHbIe ra3bl, HeQTh U MPOAYKTHI €€ mepepadboTKu

16 KonTtponbHas pabota no pazaeny «YTIeBoa0pOab» 1

17 [IpenenbHbIe OTHOATOMHBIE CIUPTHI: METAHOI U 3TaHOI. Bogoponnas 1
CBS3b

18 MHoOroaToMHbI€ CIUPTHI: TUIECHIIIMKOIb U TITULEPHH 1

19 ®deHoII: CTpOEHUE MOJIEKYIIBI, (PU3NYECKUE U XUMHUECKUE CBOICTRA, 1
IIPUMEHEHNE

20 Anpaeruasl: GopMambACTU U alleTaIbIETH . ATIETOH 1

21 OnHOOCHOBHBIE IIpe/ie/IbHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs U 1

YKCyCHas




22 [TpakTruyeckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHCIOTBD» 1

93 CreapuHOBast ¥ OJICMHOBAsI KUCIIOTHI, KaK MPEICTaBUTEIH BBICIINX 1
KapOOHOBBIX KHCIIOT

24 Mputa Kak coii BEICHIMX KapOOHOBBIX KUCIIOT, X MOIOIIIEE JeHCTBHE 1

o5 CroxHble 3(¢upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['naponus 1
CJIO’KHBIX 3(pupoB

26 Xupsl: ruaponus, npuMeHeHne, OnoIOrHYecKas pojb KHPOB 1

97 VYrneBonsl: cocTas, Kiaccupukays. Baxuelmme npeacraBuTenu: 1
TIII0K03a, PPYyKTO3a, caxaposa

28 Kpaxmain u nemnoso3a Kak mpupOIHbIE TTOJINMEPHI 1

29 KonrponsHas padora no pasaeny «Kucmopoaconepxanuie 1
OpPTaHUYECKUE COCTUHEHHS»

30 AMMHBI: METWIAMUH U aHWINH 1

31 AMMHOKHCIIOTBHI KaK aM(OTEpHBIE OPraHMYECKHE COSTUHEHUS, UX 1
Ouonoruyeckoe 3HaueHue. [lenTuapt

32 Benku kak mpupoIHbIE BEBICOKOMOJIEKYIISIPHBIE COCTMHEHHS 1

33 OCHOBHBIE TIOHATHSI XUMHU BBICOKOMOJICKYJISIPHBIX COSANHEHUI 1

34 OCHOBHbBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSIUHEHHH. 1
[TnacTMacchl, KayqyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Ne
KouuvectB
n/n | Tema ypoka
0 4acoB

1 XHUMHUYECKUH JIEMEHT. ATOM. DJIEKTpOHHAsI KOH(UTypalKsi aTOMOB 1
Ilepnonnueckuil 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX

2 aneMmeHToB JI. 1. MenpeneeBa, ux CBsi3b C COBPEMEHHOM TeOopUei 1
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U UX

3 COEIMHEHUH 110 TPYIIaM U IepruoiaM. 3HaYeHUE MEPUOIUYECKOTO 1
3aKOHa M CUCTEMbl XuMudeckux annemeHToB .. MenzaeneeBa B
pa3BUTUHU HAYKH

4 CrtpoeHue BeliecTBa. XuMUYecKasi CBsI3b, €€ BUJIbl; MEXaHU3MBbI 1
o0pa3oBaHMs KOBaJIEHTHOM cBsA3U. BooponHas cBs3b

5 BanenTtHocTh. DnekTpoorpuniareabHoCcTh. CTENeHb OKUCIEHUS. 1
BewecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS

6 [lonsiTue 0 nUCTIEPCHBIX cucTeMax. VICTUHHBIE U KOJIJIOUIHbIE 1
pacTBOpbl. MaccoBasi 0J1s1 BEILIECTBA B paCTBOPE

7 Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX COeTUHEHUH. 1
['eneTnyeckasi CBA3b HEOPTaHUYECKUX BELLECTB, PA3JIUYHBIX KJIACCOB
Knaccudukanus XuMHUUECKUX peakliuii B HEOPraHUYECKOM U

8 OpraHWYECKON XMMHUH. 3aKOH COXPAaHEHMs MacChl BEILIECTB; 3aKOH 1
COXpAHEHHUs U MPEBPAIICHUS SHEPTUU TPU XUMHUECKUX PEAKIIHUIX

9 CxopocTtb peakiuu. OOpaTuMbIe peakiui. XUMHUYECKOE PABHOBECHE 1

10 [TpakTuueckas paborta Ne 1. «Bnusiaue pa3inuuHbix (akToOpoB Ha 1
CKOPOCTh XUMUYECKOUN peaKium»
OnexTponauTHueckas aqucconuanus. IloHsaTue o BOTopogHOM ITOKa3arene

11 (pH) pactBopa. Peakunu nonHoro ooMeHa. ['uaponn3 opraHu4eckux u 1
HEOpPraHMYECKUX BEIIECTB

12 OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [ToHsTHEe 00 37eKTpoIn3e 1
pacIIaBoB U pacTBOPOB COJIEH

13 KonTponbhas pabota no paszneny «TeopeTndeckiue OCHOBBI XUMHI 1
Merainnel, ux nojioxkeHue B [lepuoandeckon cucteMe XuMHIECKUX

14 anemenToB J[. 1. MenneneeBa u 0cOOEHHOCTH CTPOEHUSI aTOMOB. 1
OO6mue ¢puznuecKkre CBOMCTBA METAIIOB

15 CruiaBbl METAIIJIOB. DJIEKTPOXUMUYECKUH PSIJT HANIPSKEHUH METAIIIIOB 1

16 XUMHYECKUE CBOMCTBA BAKHEUIIIUX METAIUIOB (HATPHiL, KaJIUiA, 1
KaJIbIIUW, MarHUM, AIIOMUHUIN) U UX COCTMHEHUN

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAHN M UX COCAMHEHUI 1

18 XuMHdecKre CBOMCTBA IIMHKA, KeJIe3a U X COCAUHEHUH 1




[IpakTuueckas padota Ne 2. "Pemenre sKCIiepUMEHTAIBHBIX 3a7a4 110

19 1
teMe «Metae»"

20 Hewmeramnsl, ux nonoxxenue B [lepuoandeckon cucreme XuMHYECKUX 1
anemeHnToB /. 1. MeneneeBa 1 0cOOEHHOCTH CTPOSHHS aTOMOB

21 ®du3nuecKue CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAIUIOB (Ha 1
npuMepe KUCIoposa, cepsl, pochopa u yrieponaa)

22 XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPhl U UX COCTUHEHUIN 1

23 XuMHYECKUEe CBOMCTBA a30Ta, (hocodpa U UX COCTUHCHHIN 1

24 XHUMHUYECKUE CBOMCTBA YIIIepOJa, KPEMHUSA U UX COCIUHEHUN 1

25 [IpuMeHeHre Ba)KHEUIINX HEMETAIJIOB U UX COCIUHEHUN 1
O06o0011eHre u cucTeMaTu3anus 3HaHui o Teme «Hemeramsny.

26 Bbluncienys 1o ypaBHEHUSAM XUMUYECKUX PEaKUUN U 1
TEPMOXUMHYECKUE PACUETHI

97 [TpakTrueckas padota Ne 3. «PelieHue 3KkCriepuMEHTaIbHbBIX 3a]1a4 110 1
teme "Hemerasmbl"»

28 KonTponbras pabota mo remam «Metamib» u «Hemerambi» 1

29 Heoprannueckue u oprannueckue Kuciaotsl. Heopranuueckue u 1
OpraHUYECKHE OCHOBAHUS

30 AmM@oTepHbIe HeOpraHUYECKHe U OPTraHMYECKHUEe COSTUHEHUSI. 1
['eneTnueckasi CBA3b HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB

31 Ponb xumun B o6ecrieueHuu 3K0J0THYECKON, JHEPTeTUYECKO U 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUU MEIUIIUHBI

39 [IpencraBnenust 00 00X HAYYHBIX MPUHIIUTIAX TPOMBIILIEHHOTO 1
MOJTYYCHHS BaXKHEHIITUX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1

34 XuUMHS ¥ 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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