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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepallbHOM  rOCYJIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX TonoXkeHul «Crtparerun pa3BUTHS BocnuTaHus B Pocculickoi
@enepanuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUH, K OINpPENEICHUIO
oO1mielt crpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumusi» 1y 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011ieo0pa3oBaTelbHON OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThIO UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPhI
YeNl0OBeKa, a TakKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsS», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESIEHbl B
nmporpaMme 10 XHMHUU C Y4ETOM CHeUu(PUKA HAyKd XUMUU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lmMX 1efaed M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (POpPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XUMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJOTHMW HAIlpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeopraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPraHWYECKOW XMMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBbl 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa cozepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndeckod XUMHM IIOJy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBSA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XuUMHUS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU Martepuan | (PaKTOJOrMYECKHUE CBEIAEHUS O BellecTBaXx U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD»  O0yYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE H3MEHEeHHe (YHKIUH STOro 3aKkoHa — OT
00o0mIaroIIei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMHUYECKHX PEAKLUMX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX IIpoTeKaHus nonosiHAgercss B Kypcax 10 um 11 ximaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBAIOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBA)XKEHHSI K IIPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
IPUMEHATh €€ U1 IONOJHEHUsS 3HaHWM, pElICHUS WHTEUICKTYaIbHbIX H
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(bopmupoBaHre y OOy4YalOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHUS
bunocockux uAeH, TaKMX KaK: MaTepualbHOE €AMHCTBO HEOPraHMYECKOro M
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUH IIyTEM SKCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (haKTaMM U TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PELIEHUHU SKOJIOTMUECKUX MpooieMm, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHHSA, Pa3BUTHS M COLMAIU3ALMU
OoOy4JaronMxcsi MPUHATHIE NPOrpaMMOM IO XUMHUU TOJXOJbl K OIPEAEIICHUIO
COJIEp)KaHUSI M TOCTPOEHUs TpeaMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, HUMEIOIMX 0a30Bo€ 3HAUCHHE IJIs
pa3IMyYHBIX BHJIOB JCSATENIBHOCTH: pEUIeHHs NpoOsieM, NOHCKa, aHalu3a H
00paboTku MHpOpPMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENIbCKON JEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
coJlep KaTeNIbHOM XapaKTepUCTUKHU LieJied HW3y4eHHUs NpeMeTa HampaBlIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJIEW H3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE OIIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJIAMH HW3YyYCHHs TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUHA KaKk  BaKHEHIIEH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHS U CTAHOBJICHHSI,

o (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHi, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IpeaMeTa B MporpamMme 1Mo XUMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPETNolaBaHNK  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3alliy, BIAACIONIETO He
HA0OpOM 3HaHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHEHHUS WX B PCATbHOU >KH3HU
JUTSL pETIeHUs TTPAaKTUYECKHUX 3a]1a4.

B cBs3u ¢ ATUM TIpU U3YYEHUH TMpeaMeTa «XUMHUsS» JOMHHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

ajanTanus 0O0yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYTHUYECTBY, CAMOCTOSITEILHOMY TPHUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIONMUXCS  KJIFOYEBBIX  HABBIKOB  (KITFOUYEBBIX
KOMITCTCHIIUH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeATEeTLHOCTH: PENIeHHs MpoOJieM, MOorcKa, aHaIu3a U 00padoTKku MHGOpPMAIIIH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUU XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
IKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOJIHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYAJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUY ISl TIOUCKA M aHalln3a y4eOHOH u
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IJIAHUPOBAHUU U MPOBEIACHUM XHUMHUYECKOIO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBICHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTro
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCTIONb30BAaHUS TOJIYYCHHBIX 3HAHUM /Il MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHMs NpPeaAMET «XUMUSD»
0a30BOr0 ypoBHS BXOAMT B COCTaB MpeaMeTHOM obmacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUsI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopaszoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).

YUYET PABOYEHN ITPOIT'PAMMBI BOCITUTAHUS

PaGouas nporpamma Bocriutanuss MAOY COI Ne 3 peanuzyercst B TOM 4ucie
Y 4Yepe3 UCMOJIb30BAHNE BOCIIUTATEIBHOTO NOTEHIMAIA YPOKOB XUMHUHU. JTa
paboTa OCyIIEeCTBISIETCA B CASAYIOIINX (hopMax:
= [loOyxnaeHue oOydaromuxcs co0I01aTh Ha YPOKe OOIIENPUHATHIE HOPMBbI
MOBEJICHMSI, TIPaBUJjIa OOIIEHHS CO CTapIIUMHU (TIE€AarOrH4eCKUMHU
pabOTHUKAMM) ¥ CBEPCTHUKAMHU (00yJarOUUMUCS ), IPUHILIMIIBI y4eOHON
JUCUUIUIMHBI U CAMOOPTaHU3alINH.
» JlpuBnedyeHre BHUMaHUsl 0O0yUYaIOIIUXCS K ICHHOCTHOMY aCTEeKTy
U3y4aeMbIX Ha ypOKax MpeIMETOB, IBJICHUH, COOBITHI uepes:
- IEMOHCTPAIUIO 00YYaIOIIUMCS IPUMEPOB OTBETCTBEHHOT'O, TPaXAAHCKOTO
MOBE/ICHUS, POSIBICHUSI YEIOBEKOIIOOHS U JOOPOCEPIeIHOCTH



- oOpareHrie BHUMAaHMSI Ha HPAaBCTBEHHBIEC ACMIEKThI HAYYHBIX OTKPBITHIH,
KOTOpBIE U3YYAIOTCSI B JAaHHBI MOMEHT Ha YPOKE; Ha MPEACTaBUTEIEH
YUEHBIX, CBSI3aHHBIX C U3y4a€MbIMH B JAaHHBII MOMEHT TEMaMH, Ha TOT
BKJIaJ], KOTOPBIl OHU BHECII B Pa3BUTHE HAILIEH CTPaHbl U MUPA, Ha
JIOCTOMHBIE OpaKaHUs IPUMEPHI UX KU3HU, HA MOTUBBI UX

MOCTYTKOB;

- HCIIOJNIb30BAaHME HA YypoKax HH(OpMaIMM, 3aTparuBarolieldl Ba)KHBIC
COLIMAJIbHBIE, HPABCTBEHHBIE, STUYECKUE BOITPOCHI.

Hcnonp30BaHue BOCTIUTATENBHBIX BOZMOKHOCTEHN cofiepxKaHus ydeOHOTo
npeaMeta st GOpMUPOBaHUS Y 00YHAIOIIUXCS POCCUMCKUX TPaIUIIUOHHBIX
JyXOBHO-HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX LIEHHOCTEN Yepe3 moa0op
COOTBETCTBYIOILIMX 33]a4 JIJIsl PELICHHUs], TPOOJIEMHBIX CUTYyaIui 115
00CyXJIeHHUsI B KJ1acce.

BxiroueHue B ypoK UTPOBBIX MPOLEAYDP, KOTOPBIE IOMOTAIOT NOAAEPKATh
MOTHUBALMIO 00YUYaIOIINUXCS K MOTYYEHUIO 3HAHUH, HAJTA)KUBAHUIO
MNO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILLIEHUH B KJIacce, IOMOTat0T
YCTaHOBJIEHHIO 100pOKEIaTeIbHOM aTMOC(ephl BO BpEMs ypoKa.
[IpumeHeHrne Ha ypOKe MHTEPAaKTUBHBIX (POpM paldOThI, CTUMYIHPYIOIIMX
MO3HABATEJIbHYI0 MOTHUBALIUIO O0YUYaIOIIUXCS.

[Ipumenenue rpynmnoBoid padOThl wuiauM pabOThl B Tapax, KOTOphIE
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHHOUW pabOThl U B3aUMOJEHCTBHUIO
C IPYTUMH 00YYarOIUMHUCS.

Br160p 1 ncnosp30BaHue Ha YpOKax METOJ0B, METOJIUK, TEXHOJIOT U,
OKa3bIBaIOIINX BOCIHUTATEIBHOE BO3/ICHCTBHIE HAa TMUYHOCTh B COOTBETCTBUU
C BOCIIUTATEJIbHBIM UJI€AJIOM, II€JIbIO U 33aJladaMH BOCITUTAHMUSL.
MuunumnpoBaHue v MojaJiep:kKa UCCIIe10BaTEIbCKON AesITEIbHOCTH
HIKOJIbHUKOB B (DOpME BKIIFOUEHHUSI B YPOK PA3IMUHBIX UCCIEA0BATEIbCKUX
3aJlaHui U 3aJ]1ay, 4TO 1a€T BO3MOKHOCTh OOYYAIOIIMMCS TPHUOOPECTH
HABBIKH CAMOCTOSITEIBHOTO PEUIEHUSI TEOPETUYECKON MTPOOIEMBI,
reHEepUpOBaHus U 0HOPMIIEHUSI COOCTBEHHBIX TUIIOTE3, YBAKHUTEIHLHOTO
OTHOILIEHUS K YYXKUM HJIeIM, TyOIMYHOTO BBICTYIIJICHUS,
apryMEHTHUPOBAHHUS U OTCTAaUBaHUS CBOCH TOUKH 3PEHUSI.

YcTaHOBIIEHUE YBaXKUTEIbHBIX, JOBEPUTEIbHBIX, HEPOPMAIIbHBIX
OTHOUIEHUI MEXy YUUTEJIEM U YYEHUKAMH, CO3/IaHhE Ha ypOKax
HIMOLIMOHAIBHO-KOM(OPTHOM CpPEIb.



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTPOECHHS OPraHUYECKHX
coenquHeHnit A. M. Bytneposa, e€ ocHOBHbIE N0J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne 0 Ki1acCU(pUKALMKU OpraHuyeckux BeuiecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C 00pa3suaMy OpPraHWYeCKHX BEIIECTB W MarepuajlaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBA
(peakuuy 3aMeIlleHUuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (DU3MUYECKME M XUMHUYECKHE CBOMCTBa
(peakuuMu THIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metunOyrtaguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lonmydeHne CHUHTETUYECKOIO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3HUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YEeHUE U TPUMEHEHUE.

Apensl. benzoin: cocraB, cTpoeHHe, (PU3NYECKUE U XUMHUUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUsSI U HUTPOBAHUS), NTOJIyYEHUE U MPUMEHEHHE. Toayon:
cocmaes, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYyeHue U npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIUMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUN, KaTaluTUYeCKuil), mupoius. I[IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIOTeHONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccel, 0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

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

MHoOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenne rauuepruHa U STUICHTITUKOJI.

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

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAETHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbuHas U
YKCYCHasl KHCIJIOTBI: CTpOeHHE, (PU3HUeCKhe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKalUu), MOJIy4eHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KaPOOHOBBIX KMCJIOT, UX MOIOIIEE ACHCTBUE.

Crnoxuble 3(QHUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KjacCU(UKAIUs ~ yriaeBoAoB (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom meau(Il), okucneHnne ammuadHbM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. @orocuHTre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KaueCTBEHHAs peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YECHMsS BEIIECTB M HUX IPEBpALICHUI:
IPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
runpokcuiom Meau(1l)), anpaernioB (OKUCIEHHE aMMHAYHbIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmania C HOJOM),
IPOBEICHHE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnbie 3anaun.

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

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe rimuuHa). buonormueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATYypalusl, KAUeCTBEHHbIE peaKuy Ha OeJIKu.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HAOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIS U MOJTUKOHIEHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peannsanust MeXNpeIMETHBIX CBA3EH PHU U3YYEHNH OPraHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHbIX MOHATHHA, TaK W TOHITHH, SBISIOMIMUXCA CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTb, HaOII0ICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyIa,
HHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJIOTMUECKH aKTHBHBIE BellecTBa (O€IKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuUHEpalbl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaTbl, MaTepraibl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHl 3neMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000JI04Ka. DHEPreTUYECKUe YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpenesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOJIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepuonYECcKoro 3akoHa U Ileproanyeckoil CHCTEMBI
xuMmudeckux siaeMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyNlaM M IEepPHOJaM.
3Ha4YeHHE MMEPUOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKkuenTtopHsiii). BomopogHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPULATENBHOCTb.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



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

[loHaTHE O OUCNEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHUN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTuueckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccubpukamuss  XMMHUYECKHUX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTOpbl, BIHAKOIMIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanusi. CuibHbIe U caadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tadiaui «Ileproguyeckas cucrema XuMuIeckux siaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKIUh HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOUN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JIOJIs1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B Ilepuoamueckor cucreme
xuMuueckux syeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPAKAIIUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. [lonoxenne meramioB B Ilepuoguyeckoil cucTeMe XMMHUYECKHUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guznueckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

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

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

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe M OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE TUJIPOKCHIA AIIOMUHUS C PACTBOpaAMHU
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEAaKI[MU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMacchl BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 Y4YacTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B oOecrieuyeHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTEepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTepHUasbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
yI0OpeHwus.

XuMus W 3J0pOBbE YEJIOBEKA: TpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOrO UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B NOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MeXNpeaMeTHBIX  CBs3ed TpW  W3ydyeHUH oOmed u
HEOpraHu4ecKorM XxuMuM B 11 Kilacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMH JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
M3MEpPEHUSI, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, SKocHUCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC TOPOJIBI, TTOJIC3HBIC HCKOTIAEMbIE, TOTLIIMBO,
pPECYpPCHI.

TexHonmorus:: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEpPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBIILJICHHOCTh,  (hapMalieBTUUECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUU HA BA30OBOM YPOBHE CPEJAHEIO OBLIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METalpeAMETHBIM W OpeIMETHbIM). HaydHo-MeToau4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
o0pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cOoOTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBAIIMK K O0YyUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroluXcsl PYKOBOJCTBOBAaTHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CHUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJM4Me MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYyphl M CIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE MJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTalTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW NEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBa, MPHUHATHIMM B OOILECTBE
HOPMAMM Y TpPaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaroIXCsl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaxkaroT
c(OpPMHUPOBAHHOCTh OMbITA MO3HABATENILHOM M TNPAKTUYECKON JAESTEIbHOCTU
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YYaIOLUUMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTU MPU CO3IaHHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HAaMEPEHUs, JIOTUKY H
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XKEHUsI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IIPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKCHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M IOCIEAYIOIIEM
aHaJin3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO M 0Oe3omacHoro olpasza JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEJHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl UEHHOCTH TNPaBWJI HMHIMWBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOICHUS
QJIKOT'OJIsI, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTLHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ady
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3yUEHUIO MPOGEeCcChii pa3auaHoro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CLIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0Pa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJOTMYECKHX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNb30BAaHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, MPUHOCIIIMX BpEH  OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUA
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHpPOBaHUN PAIMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeCcTaBIeHusT 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U penieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKJAEHHOCTH B  0COOOW 3HAYUMOCTHM XUMUU JJIsI  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37[aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUN TI00aTBbHBIX MTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTMYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS1 aHAIHM3a M OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MUPA U
MIPOUCXOMSINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AeSITENbHOCTH;

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

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHATbHOM
NEATETLHOCTH.

METANIPEJMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DSHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Ucclie0OBaHNe, HAOTIOIeHNE, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NelcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHEIC,

PETYJSITUBHEBIE), o0ecreynBarome dbopmupoBaHue (GyHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEpCAIbHBIC Y4eOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHON ITPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICVCTBUSIMH.

Ilo3naBaTe/IbHBIE YHUBCPCAJIbHBIC yqeﬁnble IleﬁCTBHH
ba3zoBble 1ornueckue aAefcTBU:
CaMOCTOSITENIbHO (DOPMYJIMPOBAThH U aKTyaJTU3UPOBATh MPoOIIeMy,
BCECTOPOHHE €€ paCCMATPUBAT;
ONPEAETATH LEIU AEATCIbHOCTH, 3aJ1aBasi MapaMeTPhl U KPUTEPUHU UX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LIEISMU;
KCMOJI30BaTh MMPU OCBOEHUH 3HAHUU IMPUEMBI JIOTHYECKOTO MBILIIEHUS —
BBIJICIISITh XapAKTEPHBIE MTPU3HAKY MMOHITUN U YCTAHABIMBATH UX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIONINE MOHATUSA AJI1 O0BSCHEHUS OTACNIbHBIX ()aKTOB U
SIBJICHUU;

BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIsl KJIACCU(DUKAIIUU BELIECTB U
XUMHYECKUX PEAKIINN;

YCTaHABJIMBATh IPUYMHHO-CIIECTBEHHBIE CBSA3U MEXKIY U3y4acMbIMU
SBJICHUSIMY;

CTPOUTH JOTUYECKUE PACCYKIAEHUS (MHAYKTUBHBIE, IEAYKTUBHBIE, 110
aHAJIOTUH ), BBIABIISITh 3aKOHOMEPHOCTH U IPOTUBOPEYUHSI B pACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

IIPUMEHSATH B IIPOLIECCE ITIO3HAHUA, UCIIOIB3YEMbIEC B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIEIbHBIE MPEIACTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJI) DJIEMEHTA, XUMHUUECKas popMyia, ypaBHEHUE
XUMHUYECKON peaKUH — IPU PEIICHUH YYEOHBIX MO3HABATENbHBIX U
MIPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHBIE MOJEIIBHBIE IPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB N3yYaE€MbIX BEIIECTB U XUMUYECKHUX
peaKIui.
ba3oBble uccienoBarejbcKue 1eMCTBUA:

BJIaZIETh OCHOBAMM METOJI0B HAYYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX
peaKkuui;

(bopMyIMpOBAThH LIENU U 33[]a4l UCCIIEIOBAHUS, UCTIOJIb30BATh
MOCTABJICHHBIE U CAMOCTOSITENIBHO C(HOPMYIUPOBAHHBIE BOIIPOCHI B KAUECTBE
WHCTPYMEHTA MMO3HAHUS K OCHOBBI JIJIs1 (POPMHUPOBAHUS TUIIOTE3BI 110 IPOBEPKE
IIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHM;

BJIAJICTh HABBIKAMM CAMOCTOSITEIILHOTO IIJIAHUPOBAHUS U IIPOBEACHUS
YUEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HA0I01aTh 33 XOJ0M
npolecca, CaMOCTOSTEIbHO IPOTHO3UPOBATh €r0 Pe3ybTaT, (OpMyIHpOBaTh
0000111€HUSI U BBIBOJIbI OTHOCUTENILHO TIOCTOBEPHOCTH PE3YNIHTATOB
UCCJIEIOBAHMUS, COCTABJIATH 00OCHOBAHHBIN OTYET O MPOJIEIaHHON padboTe;

IpUOOpPETaTh OMBIT YYEHUUECKOM UCCIIeI0BATENBCKON U POEKTHOU
JeSITEIbHOCTH, TIPOSBIISATH CHOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIbHOMY
IIOMCKY METOJIOB PELICHUS PAKTUYECKUX 3a4a4, IPUMEHEHUIO PAa3IMYHbIX
METOJOB ITO3HAHUS.

Pabora ¢ nndopmanueii:

OpPUEHTHUPOBATHCS B PA3TUUYHBIX UICTOYHUKAX WH(pOpMAIUK (HAYyYHO-
NOMyJIsipHAs JIUTepaTypa XUMUYECKOTO COJIepKaHusl, CIIPaBOYHbIE TOCOOMUS,
pecypebl UaTepHeTa), aHanu3upoBaTh MHGOPMALIMIO Pa3IMYHbIX BUAOB U (opm
IIPEACTABIICHUS], KPUTUYECKU OLIEHUBATH €€ TOCTOBEPHOCTH U
HENPOTUBOPEYUBOCTD;



(bopMyIMpPOBATH 3aTTPOCH U IPUMEHSTH PA3TUYHBIC METOIbI IPU TTOUCKE U
otbope nHdopMalu, HeOOXOAMMOM JJIS BBIMOJHEHUS YU4eOHBIX 3a7a4
OIIPECIICHHOTO THIIA;

IPHOOPETATh OIBIT HCIIOJIB30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSATEIILHO BRIOUPATh ONITUMAIIbHYIO (DOPMY MpeCTaBICHUS
uHbopMaluu (cxembl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

MCITOJIh30BaTh HAYYHBIN S3BIK B KAYECTBE CPENICTBA MPHU PaboTeE C
XUMHUYECKON HHPOpMAIIUEH: MPUMEHSITh MEKIIPEAMETHBIC ((PU3NICCKUE U
MaTeMaTHYECKHE) 3HAaKH U CUMBOJIbI, (hOpMYJIbl, aOOpeBHaTyphbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MIPE0OPa30BhIBATH 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA
HArJISIAHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBHSA:

3a/1aBaTh BOMPOCHI M0 CYLIECTBY 00CYK/1a€MOW TEMBI B XOJ€ IUATIOTa W/ WU
JUCKYCCHUH, BBICKA3bIBaTh UJI€U, POPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

BBICTYIIATh C IIPE3EHTALNEN PE3YIbTATOB II03HABATEIBHON IEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH MPHU
BBINIOJIHEHUH XUMUYECKOTO AKCIIEPUMEHTA, TPAKTUYECKON pabOThI MO
MCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BELECTB, peainu3alii y4eOHOro NpoeKTa u
(GbOopMyIMpPOBaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEACHHBIX UCCIIEI0BAHUN ITyTEM
COIJIACOBAHUS MO3ULMNA B X0J€ 00CYXKAEHUSI U 00OMEHAa MHEHUSIMH.
PerynsiTuBHBIC YHHBeEpPCAJbHbIE Yy4eOHbIe NeiCTBUSA

CaMOCTOSTENIHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO [T03HABATEIIBHY IO
NESATEIbHOCTD, ONIPENEIss €€ LEIU U 3aa41, KOHTPOJIUPOBATh U 110 MEpe
HEO0OXOAMMOCTH KOPPEKTUPOBATH Mpe/jIaraeMblil alropuT™ JIEHCTBUNA MPU
BBITIOJIHEHUH YY€OHBIX U UCCIEA0BATENIbCKUX 3a/1a4, BEIOMpATh Hauboliee
3¢ PekTUBHBIN CITOCOO UX PEIICHUS ¢ YUYETOM MOJIYYEHHUS HOBBIX 3HAHUN O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISTH CAMOKOHTPOJIb CBOEH JI€ATEIBHOCTH HA OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

INMPEAMETHBIE PE3YJIBTATDBI
[IpeameTHble pe3ynabTaThl OCBOEHHUS IMPOTPAMMBbI  CPEAHEro  OOIIEro

oOpa3oBaHMsI MO XMMHH Ha 0a30BOM YPOBHE OpPHMEHTHUPOBAHBI Ha OOecleueHHUE
NPEUMYIIECTBEHHO 00IIe00pa3oBaTeNnbHOM M OOLIEKYJIBTYPHOM MOJATOTOBKHU



oOyuatomuxcsi. OHU BKJIIOYAIOT creunuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHble 3HAaHHS, YMEHUS M CIOCOOBI JIEWCTBUI 10 OCBOCHHIO,
VMHTEpHPETAlUN U MPeoOpa30BAHUIO 3HAHUW, BUJIBI JAESITEIBHOCTH MO MOJYYEHUIO
HOBOTO 3HAaHWSA W TPUMEHEHHUIO 3HAHUW B PA3IUMYHBIX YYEOHBIX U PEATbHBIX
JKU3HEHHBIX CHUTyalUsX, CBA3AaHHBIX C XHMHUEH. B mnporpamme no Xumuu
NpPEIMETHBIE PE3YJIbTATHI IPEICTABIEHBI 110 TOJAaM U3YUCHHUS.

K xoniy o0yuenus B 10 kj1acce mpeaMeTHbBIE pe3yJbTaThl OCBOCHHS Kypca
«Oprannueckasi XUMHs» OTPaXKaOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMUHU B IO3HAHWUHU SIBJIEHUW IPUPOIBI,
B (OpPMHUPOBAHMM MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIIHMOHAJIbHON
IPAMOTHOCTH, HEOOXOJIMMOM JJI pELIEHUs] MPAKTUYECKHUX 3a/1ad U HKOJOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpEJIE;

BIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, »3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi ¢opmysa (pa3BepHyTass U COKpaIlleHHAas), MOJIb, MOJISIpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBINM CKelleT, (PyHKUIHOHaIbHAs TpyMIa,
paauKai, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCJIOPOA M a30TCOAEpkKAIIUE COCIAUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BeuiecTB A.M. BytnepoBa, 3aKOH COXpaHEHHs MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJIYYECHHH H
0e30MacHOM HCIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMKMCAHUM COCTaBa, CTPOCHUSI U MPEBPAICHUI OPraHMYEeCKUX COCANHEHUI;

c(OpPMHPOBAHHOCTh YMEHHUU HCIOJIB30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEpPHYTOH, COKpAILIEHHON)
bopMynl  OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl MIUTIOCTPALMU HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHAaBIUBATh MPHUHAJICKHOCTb HM3YyUEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHUID K OIPEACICHHOMY
KJIacCy/Tpynme CoeluHEeHuN (yriaeBOJOpOAbl, KHCIOPOA M a30TCOAECpIKaIlue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO



cuctematnueckoi HoMmeHkiarype (IUPAC), a Takke NpuUBOAUTH TPUBUAJIBHBIE
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AalETUJICH,
ATWICHTJINKOb, TIHIECpHUH, (HEeHOd, (opManbaeru, amneTaabIerua, MypaBbUHAS
KHCIIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiecTB A.M. byTiepoBa 1151 00bICHEHHs] 3aBUCUMOCTU CBOWCTB
BEI[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c()OPMHPOBAHHOCTh ~ YMEHHMI  XapakTE€pU30BaTb  COCTaB, CTPOEHHUE,
dbuznyeckre M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, mermnOyraauenl,3, O€H30J, METAHOJ, 3TAHOJ, ITUJICHIJIUKOJb,
TIUIEPUH, (EHON, aleTalIbACTH, MypaBbUHAasi U YKCYCHash KHUCJIOTHI, TJIIOKO3a,
Kpaxmas, [eJUTI0JI03a, AMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKHU YTJIEBOIOPOHOTO
Chlpbsi (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHE TIPOIYKTOB MEpepadOTKH;

c(hOPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00beMa, KOJIWYECTBA MCXOJHOTO BEIIECTBA WJIM TMPOJYKTa
peakiuu 1O W3BECTHBIM Macce, 00beMy, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB UJIU MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHMU BJIAJCTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHUN (HAOIOICHNE, N3MEPEHNE, SKCIICPUMEHT, MOJICTTUPOBAHMUE),
WCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIO/IaTh MPAaBUIIA TTOJIH30BAHUS XUMHUECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBWiia OOpaIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBHINOJHATh XUMHUYECKHMA
AKCHEPUMEHT (IIpEBpAIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TOJTYYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILECTB, JeHaTypalusi OEJKOB MPU HArpeBaHUU, I[BETHHIE pPEAKIMU OEJIKOB) B



COOTBETCTBUM C TpaBWJIaMU TEXHUKH O€30MaCHOCTH TpH OOpalleHuu C
BEIIECTBAMH U J1A0OpAaTOPHBIM O0OOPYJOBaHHMEM, TIPEJACTABIATH PE3yJIbTaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucH YpPaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEelCcTBa MacCOBOMU
uHbopManuu, IHTepHET U ApyTux);

C()OPMUPOBAHHOCTh ~ YMEHHUH  COONIOATh  MpaBUiIa  KOJOTUYECKHU
1EeIecO00pa3HOro MOBENEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXpaHEHHUsI CBOETrO 3JI0pPOBbSl M OKPYKAIOWIEH INPUPOJHOM Cpelbl, OCO3HABAThH
OMMACHOCTh BO3JICHCTBHUSI HAa KUBBIE OPraHU3Mbl ONPENEIECHHBIX OPraHUYECKUX
BEIIECTB, NOHMMAas cmbica mnokazarens [IJAK (mpenensHO  momycTUMOMn
KOHIIEHTpAllMi), TMOSICHATh HA  IMpUMepax CHocOoObl  YMEHBIICHHUS U
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0pPOBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYyYaroOUIMXCA: YMEHHE HCIIOJIb30BaTh
penabedHO ToueuHyro cucTteMy oOo3HaueHui JI. bpaiins mis 3anucu XMMHAYECKUX

bopmy.

K xoniy oOyuenus B 11 kjacce npeamMeTHbIe pe3ylbTaThl OCBOCHHS Kypca
«OO011as1 1 HeOpraHUYeCcKas XUMUS» OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUI
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JIs pEIICHUS IPAKTUYECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYACT:
OCHOBOTIOJIAralOIIMe TOHATUS (XUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBSA3b
(KOBaJIeHTHas, MOHHAs, METATMYECKas, BOJIOPO/IHAS ), KPUCTATUIMYECKAsl PEIIeTKa,
TUMBl ~ XUMHUYECKUX  PEAKIHUM, PpPacTBOp, IJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOIMALINAS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
ANEKTPOJIMTUYECKOM Jaucconuanuu, nepuonndeckur 3akon [[.M. Menpeneesa,
3aKOH COXpPAaHEHMsSI MAacChl BEUIECTB, 3aKOH COXPAHEHMSI U MPEBPAICHUS SHEPTUU



P XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUNA S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUs, JIEKAIIME B OCHOBE IOHUMAHMS NPUYUHHOCTH U
CHUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKHE CBEICHUS O CBOMCTBaX,
COCTaBe, MOJIyYEHUU U 0€3011aCHOM MCIOJIb30BAaHUU BAKHEHIINX HEOPraHUUECKUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHUI BBISIBISATH XapaKTEpPHbIC MPHU3HAKU TOHITHIA,
YCTAHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAHUM HEOPTAHWYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c()OPMUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY MJIs
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  pEakLui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Ta3, YIVIEKMCIbIM ra3, aMMHAaK, rameHas
U3BECTb, HETALICHAs! U3BECTh, IUTHhEBAs COJA, TUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJEKYJIApHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX PacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEIMHEHHU (IIPOCTBIEC BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUABI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

Cc(OPMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOJUYECKOTO 3aKOHA
JAWN. MenneneeBa W JEMOHCTPUPOBATH  €r0  CUCTEMATU3HMPYIOILIYIO,
OOBSCHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumudeckux anemMeHtoB .M. MenpaeneeBa, UCHONb3ys MOHATUA «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHMWY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COEAVMHEHUN
1o nepuogam u rpynnam [leppoandeckon CUCTEMbl XUMUYECKUX 3JIeMeHTOB [[. 1.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKHME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOM CBA3M MEXKAY HEOPraHWYECKUMHU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM IPU3HAKaM (YUCIIy U COCTaBy pEarvpyrollirX BELIECTB, TEIJIOBOMY



ahdexTy peakiuu, U3MEHEHUIO CTENEHEH OKHCICHHS AJIEMEHTOB, OOPaTUMOCTH
pEeaKkliH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBIATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE M COKpAIICHHbIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSI, PU KOTOPBIX 3TU PEAKIIMU UAYT O KOHIIA;

c(OpMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM  pacKpbIBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOT'0 PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larensbe);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEJICTABICHUNA 00 OOUIMX HAYYHBIX MPUHIIUIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B
PU XMMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BheMa Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOro 3((deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMHUUYECKOM
MOCYJI0OM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOAa B MPUCYTCTBUU KaTalM3aTopa,
OINPEJENIEHUE CPENbl PACTBOPOB BEUIECTB C MOMOUIBIO YHHBEPCAJIBHOIO HHJMKA
TOpA, BIUSHHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINU, Peakiiuu
MOHHOTO OOMEHa, KayeCTBEHHbIE PEAKIUU Ha Ccylbdar-, kapOOHAT- U XJIOPUA-
aHUOHBI, HA KaTHOH aMMOHMS, PEIIeHHE SKCIEPUMEHTAIbHBIX 3aJlad M0 TeMaM
«Metamibl» u  «Hemeramis») B COOTBETCTBUM C NpaBUJIaMU TEXHUKHU
Oe3omacHOCTH IpHU OOpAIllEHNHU C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYIOBaHUEM,
NOPEJCTaBISITh PE3yJAbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu



YpaBHEHHUU COOTBETCTBYIOIIUX PEAKIUH W (GOPMYJTUPOBATH BBHIBOJABI Ha OCHOBE
9THX PE3yJIbTaTOB;

C(OPMUPOBAHHOCTh YMEHUH KPHUTHYECKH aHAIM3HPOBATh XHUMHUYCCKYIO
uHPOpMAITMIO, TIONYy4aeMyK) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHHKaIwu, IHTEpHET U IpyTuX);

COPMHPOBAHHOCTh ~ YMEHHW  COONIONATh  TpaBWIa  JKOJOTHYCCKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOIIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKMBBIC OPTaHU3MBI OMPE/ICIICHHBIX BEIECTB, MOHMUMAsI
cmbicn mokasarens [I/JIK, moscHAT, Ha mTpuMepax CHOCOObI YMEHBIICHUS |
IPEIOTBPAIICHHS UX BPEIHOTO BO3JICHCTBHS HAa OPTaHHU3M UYEIOBEKa,

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

Ui CHETNbIX H cHa0OBUAAIIMX OOYYAIONIMXCS: YMEHHE WCIOIb30BaTh
penbeHOTOUEUHYIO cucTeMy oOo3HaueHui JI. bpains s 3anucu XMMHUYECKHUX

dbopmy.

Kpurtepuu oneHnBaHusi 0CHOBHbIX (JOPM TeKylIero OleHMBaHNS

YcTHbI onpoc (MHIMBUAYAIbHBIA U (PPOHTAIILHBIN).

Y CTHBIN onpoc, 0COOEHHO (PPOHTATIBHBIN MO3BOJISIET OLIEHUTH OOIIEE OCBOCHUE
y4eOHOro Marepuaa, HO He J1aeT MOJIYYUTh MOJHOE MPEACTaBIeHUE 00 ypOBHE
OCBOEHHMSI 3HaHUU. THAMBUAYaIbHBII OMPOC MO3BOJISIET MOJIYYUTh MPEICTABICHUE
O MOJIHOTE 3HAHUM YUEHUKa, TIIyOHHY €ro CyKJI€HHI1, CAMOCTOSTENbHOCTD U
KyJIbTYypy peuu. OCOOEHHOCTHIO YCTHOTO OTBETA MO OMOJIOTHH SIBIISIETCS
MCIIOJIb30BAHUE CXEM U WIUTKOCTpPALNii, TaOIuL], repOapHbIX 00pa3IoB,
HATypaJbHBIX 00BEKTOB.

[Tpu orleHNMBaHUM YCTHBIX OTBETOB LI€JIECO00PA3HO MOIB30BATHCS CAEAYIOIIUMU
KPUTEPHUSAMU:

OTMeETKA «5» CTaBUTCS, €CIIM 0Oy4atoWwMIiCa TOKa3bIBAET UCUEPIIBIBAIOIIHE
3HAHMS CYLIHOCTH MPOLECCA, SIBJIEHUS, TEOPUH, 3aKOHA, 3aKOHOMEPHOCTH,
IPaMOTHO MCHOJB3YET AJI1 OTBETa OMOJOTUYECKYIO TEPMUHOJIOTHIO, JIOTUYHO O
000CHOBAHO BBICTPAaUBAET apryMEHTAIMIO, CIIOCOOEH MPUMEHSTh 3HAHUS B
HE3HAKOMOM CUTYyalliu, CAMOCTOATENIbHO UCIOJIb30BaTh HATJISAHBIE U
JIEMOHCTPALIMOHHBIE TOCOOUS M MaTepUalibl; OTBET MPABUIILHBIN U MMOTHBIN;
O0TMeTKA «4» CTaBUTCS, €CIIM YUYCHUK MTOKA3bIBAET IOCTATOYHOE, XOTSI U HETMOJIHOE
3HaHUE MaTepuaa, JOMyCKAaeT HE3HAUNUTEIbHbIE TIONPEIIHOCTH WM PACXO0KICHUS
C BEPHBIM PELICHUEM, TIOATBEPKIAET OTBET NPUMEPAMHU, MOJIb3YETCS
OMOJIOTMUECKON TEPMUHOJIOTHEH, CTIOCOOEH MPUMEHSTH 3HAHUS B 3HAKOMOM U
VU3MEHEHHOW CUTYyalUsAX, CAMOCTOSITENBHO UCIIONb3YET HATJISAHbIE TIOCOOUS U



JEMOHCTPALMOHHBIE MAaTE€pPUabl; OTBET IPABUJIbHBIN, HO COAEPIKUT
OTpeJIeIeHHbIE TPOOEbl B U3JI0KEHUU MaTepHaa;

0TMeTKA «3» CTaBUTHCS, €CIIU O0YYaIOIIMICS OKa3bIBaeT 0a30BOE MOHUMAaHUE
y4eOHOro Marepuaa, JIEeMOHCTPUPYS HEIOCTATOUHYIO €ro chOpMUPOBAHHOCTb,
uMeeT mpoOebl B 3HAHUSX, TOMYCKAEeT OIMOKY U HETOUHOCTH B (hOPMYITUPOBKE
OTBETa, c1a00 apryMEHTUPYET CBOU OTBET, 3aTPYIHSAETCS B IPUBUICHUU
PUMEPOB, WILUTIOCTPUPYIOIIUX MPOIIECCHI, SIBICHHUS, 3aKOHBI, 3aKOHOMEPHOCTH,
paboTaeT ¢ HarJISIAHBIMU OCOOMSIMU U IEMOHCTPAlMOHHBIMUA MaTe€pUaiaMu
UCKJTIOYUTENHHO 110 TOTOBOMY 00pasily, 0€3 MpOsBICHUSI CAMOCTOSITEIbHOCTH;
O0TMETKA «2» CTaBUTCS, €CIM 00yJaronuiics He 6a30BO€ MOHUMAaHNUE Y4eOHOTO
MaTepHuaa, He BBIIOJIHAET 3aaHusl 10 00pasily, HE MOKET ONPEIEIUTh U
UCITPaBUTh IpyOble OMMOKH 1aKe ITPU IOMOIIN YUUTENS; HE yMeeT paboTaTh ¢
JEMOHCTPALIMOHHBIMU MaTepHaJIaMU U HATJISIHBIMU TOCOOUSIMH.

I[IucsMeHnHbIe PadOTHI TPOBEPSAIOT 3HAHUS BCEX 00YYAIOIUXCS OJTHOBPEMEHHO,
0osee 00BEKTUBHBI, JAIOT BO3MOXHOCTH MOJTYYUTh CPABHUTEIBHYIO OLICHKY
3HAHMM KJ1acca, BBIABUTH OLIMOKHU KJIacca B LIEJIOM U Y KOHKPETHBIN YYEHUKOB, U
C/IeNIaTh BBIBOJI O 11€J€CO00Pa3HOCTH MPUMEHIEMON YUUTETIEM METOIUKU
MpenogaBaHusl.

[TucbmeHHas MpoBepKa OCYIIECTBIACTCS B BUAC OUOTOTHYECKUX TUKTAHTOB,
MPOBEPOUYHBIX U CAMOCTOSITENIbHBIX pa0OT, TECTOB, OMOJIOTMYECKUX 3a/1au.
XMMHUYeCKHUIl TUKTAHT COCTOUT U3 TIEPEUHS BOIIPOCOB, MPOBEPSIIONINX 3HAHUS Ha
PENPOAYKTUBHOM YPOBHE, TPEOYIOMINX OBICTPBIX U KPAaTKUX OTBETOB. Hampumep:
3HaHUE OMPEICIICHUSI TEPMUHOB, (DOPMYITUPOBKU HAYUHBIX TCOPUI, 3aKOHOB,
YUCIOBBIE 3HaUCHUS U TIp. {7151 ynoOcTBa mpoBepku paboThl yA00OHO UCIIOIL30BaTh
KOJIMYECTBO 3aJiaHui, KpatHoe niaTu. [Ipu olleHKe JUKTaHTa BO BHUMaHUE
MPUHUMAIOTCS CJICIYIOIINE KPUTEPHU:

oTMeTKa «5» — Bce oTBeThl BepHBI 5—10-15 (100%);

0TMeTKa «4» — mpaBWIbHBIX OTBETOB 4—8—12 (80%);

0TMeTKAa «3» — MpaBWIbHBIX 0TBETOB 3—6—9 (60%);

0TMETKA «2» — IpaBWIbHBIX 0TBETOB 2—4—6 (40%).

TecTupoBaHue — KOHTPOJIb 3HAHUN U MPEAMETHBIX YMEHUH IIPU MIOMOIIU TECTOB
pa3nuyHOro Thna. TecT COCTOUT U3 BOIIPOCOB PA3HOIO THUIA C BApUAHTAMU
OTBETOB (C BEHIOOPOM OJHOTO UJIM HECKOJBKUX BEPHBIX OTBETOB, C JIOMIOJIHEHUEM
OTBETA, HAa YCTAHOBJIEHHUE COOTBETCTBUS, TTOCIIEI0BATEIILHOCTH MTPOILIECCOB U
SBJICHUM U Jp.), U3BECTHBIX JKECTKUX KpUTEpPUEB, 00PAOOTKH U aHANIM3a
pe3ysbTatoB. TecToBbIC 3a/JaHUsI MOTYT OLICHUBAThCS B 1 miu 2 Gasia B
3aBUCUMOCTH OT THIIA TECTOBOTO 3aJIaHMs. 3aJIaHKs C BHIOOPOM OJHOTO
MPaBUWJIBLHOTO OTBETA OIIEHUBAIOTCS B 1 0asu, 3aJjaHus Ha YCTAaHOBJICHUE
MOCJIEIOBATEILHOCTH, MHOKECTBEHHOTO BBIOOPA, YCTAHOBJICHHE COOTBETCTBHS, C
JOTIOJTHEHUEM OTBETA OLIEHUBAIOTCA B 2 OaJijia MpH MOJTHOCTHIO BEPHOM OTBETE. |
OaJl1 BHICTABJISIETCS, €CIIU TOJIBKO OJIMH U3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE



COOTBETCTBYET ATANOHY. B ocTtanbHbIX ciydasx BeicTaBisiercs 0 6amnos. [Ipu
OIICHKE T€CTa BO BHUMaHHUE MIPUHUMAIOTCS CJICTIYIOIINE KPUTEPHUU:

orMeTKa «5» — 80—-100% ot uncia 0auIoB;

oTMeTKa «4» — 60-79% ot o01ero yucia 0ajuioB;

oTMeTKa «3» — 40-59% ot o0miero yucia 0ajuIoB;

oTMeTKa «2» — meHee 40% oT oO1ero yncia 6aaioB, a TAKKE €CIIU YUCHHUK HE
MPUCTYIHJ K paboTe WK HE MPEICTaBUII €€ Ha IIPOBEPKY.

XuMHnuyecKue 3a1a4u/3a1aHus ¢ Pa3BePHYTHIM 0TBETOM IIPEACTABIISIIOT COO0H
3¢ (HEKTUBHBIN HHCTPYMEHT JJIS PA3BUTHS KPUTHICCKOTO MBIIIJICHUS U paOOTHI €
uHpopmarueit. OHM CIOCOOCTBYIOT (HOPMHPOBAHUIO BAXKHBIX KOTHUTHBHBIX
HABBIKOB: aHAJIM3a U CUHTE3a, CPABHEHMS U 0000IIEHNs, KITacCu(UKAUU U
CHUCTEMaTHU3AINH TaHHBIX. [Ipy 3TOM Ba)KHO OTMETHTH, YTO TAKHE 3a7a49H YACTO HE
UMEIOT €IMHCTBEHHO MPaBUIILHOTO AJITOPUTMA PEIICHHMS, YTO JICTAECT MPOIECC UX
BBITIOJTHEHHUS 00JI€€ TBOPUYECKUM M MCCIICI0BATEIIHCKUM.

XHUMHUYECKHE 3aJ1a4l YaCTO COJIepKaT MHPOPMAITHIO B HESIBHOM WIIM CKPBITOM
dbopme, TpeOyroIIeH YMEHUS €€ BBISBIATh U 00padarpiBaTh. B 3aBUCHMMOCTH OT
XapakKTepa JaHHBIX, PE/ICTABICHHBIX B YCIOBUU, MOYKHO BBIJCIUTH TPH OCHOBHBIX
THUIIA 3a]1a4: 33J1a4 C MTOJHBIM HAOOPOM HEOOXOIUMBIX JaHHBIX; 3a]1a4H C
HeJIoCcTaroIIe nHhopMaluen, TpeOyromel TOMOJIHUTEIFHOTO TTOMCKA; 3a/1auu ¢
M30BITOYHBIMHU JAHHBIMH, CPEIU KOTOPHIX HY>KHO BBIJICTUTH CYIIICCTBEHHBIE.
[Ipu oreHKe 3a7a4 BO BHUMaHUE TIPUHUMAIOTCS CIIEIYIONTNE KPUTEPHH:
O0TMETKA «5» CTaBUTCS, €CJIH: TIOJTHO PACKPHITO COACpKAaHUE OTBETA B
COOTBETCTBHUH C KPUTEPUSIMH; YETKO U TIPABUIIHLHO 3aITUCAHBI XUMUYECKHE
Hay4YHbIE TEPMHUHBI; TPaBUIILHO 0(DOPMIICHA 33/1a4a; B PEIICHUH HET ONIMOOK;
pEIICHNE COMTPOBOKIACTCS 0OBICHEHHEM; 3aITMCaH OTBET;

O0TMeTKA «4» CTaBUTCS, €CJIU: TIPAaBIUIIHHO 0OpMIICHA 3a/1a4ya; B PCIICHUH HET
omuboK; pereHne opopmIIeHO 6€3 OOBICHEHUS WU OHO COJICPKUT HETOYHOCTH;
3aIMcaH OTBET;

oTMeTKa «3» CTaBUTCS, €CJIU: IIPaBHJIBHO 0(hopMIICHA 3a/1a4a; B PEIICHUH 3a/1a4
nomymieHsl 1-2 ommOku; pemenrue odpopmiieHo 0e3 00BsICHEHNUS; 3aICaH OTBET;
OTMETKA «2)» CTABUTCS, €CJIH: JIOMYIICHBI OMMUOKH MPU 0POPMIICHUH 33]1a4H;
MMEIOTCS MHOKECTBEHHBIE OIMMOKHY B PEIISHUH 3aa4; pelIeHrue opopMIIeHO 0e3
OOBSICHEHHUS; OTBET OTCYTCTBYET.

JlaGopaTopHasi padora — hopma caMOCTOSATEIbHON PabOThl 00YUYAIOIINXCS IO
XUMUH, KOTOPBIM MPEIoJIaracT BRIMOJTHEHUE IPAKTHICCKUX YITPAKHEHUHN 110
MPUMEHEHHUIO TEOPETHUECKOT0 MaTepraja Ha MPAKTHKE 10T PYKOBOJICTBOM
yuuTtens. JlJabopaTopHas paboTa SBISETCS CBA3YIOIICH MEXKy TEOpUEH U
MPaKTUKON. DTarbl MPOBEICHUS JTaOOPATOPHOU pabOThI: 00s3aTEIbHAS
IpeIBapUTeNIbHAS TEOPETHUECKas TIOJIr0TOBKA, 03ByUYHBAHKE TEMbI, TPOBEICHHE
WHCTPYKTaXKa, pacnpeiesieHue o00py0BaHUsI U MHCTPYKTUBHBIX KapTOUEK,
KOHTPOJIb U KOPPEKITUS ACHUCTBUIN 00yJarOIINXCS, 3aMICh PEe3yIbTATOB U BHIBOJIOB
B TETPaJH, 3aKIIOYUTENIbHAs Oecera.

OrnennBanne 1a00PaTOPHBIX PabOT 1EIECO00pa3HO MPOBOIUTH IO KPUTEPHSIM:



O0TMeTKA «5» CTaBUTCS, €CJIU: BBHINIOJHEHA paboTa B MOJHOM 00BEME C
COOJTI0JIEHUEM TTOCIIEIOBATEILHOCTH MTPOBEACHUS HAOJIOIEHUIA, OTIBITOB U
U3MEPEHUI; CAMOCTOSTENBHO U PAIIMOHAILHO BEIOPAHO BCE HEOOXOIMMOE
000pyZI0BaHUE; BCE OMBITHI MPOBEJICHBI B YCIOBUSX, 00CCIICUUBAIOIIUX MOTyUYCHHE
pe3ynbTaTOB; B IPEICTABICHHOM OTUETE MPABUIILHO U AKKYPATHO BBITIOJHEHBI BCE
3aMKCH, TaOIHIIbI, PUCYHKH, YEPTEXKH, TPAPUKU, BBIYUCICHUS U CIIeTaHbl BHIBOJBL;
MPaBUJILHO BBIMIOJHEH aHAJIU3 MOTPEIIHOCTEHN; COOI0IeHbI TPEOOBaHUS
0€30MacHOCTH TPYAa;

0TMeTKa «4» CTaBUTCS, €CIIU: BBINOJIHEHA padoTa B MOJIHOM 00bEeMe U TIpU
YCIIOBUU MPOBEACHUS HAOIIOICHUH, ONIBITOB U U3MEPEHMIA; BHIOPAHO U
MOJITOTOBJICHO JIJIS OTBITa 000PYAOBAaHKE, BCE OIBITHI MPOBEACHBI, PE3YJIbTATHI U
BBIBO/IbI TTOJTY4€HBI HEOOXOAMMON TOYHOCTBIO; B MIPEICTABICHHOM OTUYETE
BBITIOJTHEHBI BCE 3AMUCH, TAOIUIIbI, PUCYHKH, YEPTEXKH, TPA(QUKH, BHIYUCICHUS U
C/IeJIaHbl BBIBO/JIbI; IPABUJILHO BBIMOJIHEH aHAIN3 MOIPEUIHOCTEHN; COOIIOICHBI
TpeOoBaHUs 0€30I1aCHOCTHU TPYa;

O0TMeTKa «3» CTaBUTCS, €CIM: paboTa BBIINOJIHEHA HE MOJIHOCTBIO, HO 00BEM
BBITNIOJTHEHHOM YaCTH TAKOB, YTO MOKHO CJI€JIaTh BBIBOJBI, I €CIIN B XOJI€
POBEJCHUS HAOIIOACHU, OTIBITOB U U3MEPEHUM OBLITN JONYIIEHBI CEIYIOIINE
OLUIMOKU: OIBIT IPOBOJAWICS B HEPALIMOHAIBHBIX YCIOBUSX, YTO IPUBEIIO K
HOJIyYEHUIO PE3YJIbTATOB € OOJIbIIEH NOTPEIIHOCTHIO, WU B OTYETE OBLIH
JIOMYIIEHBI B O0IIEH CI0KHOCTH HE O0Jiee ABYX OMOOK (B 3aMUCIX €IUHUII,
M3MEPEHHUSIX, B BBIYMCIICHUSX, Tpadukax, Tabnuiax, cxemax, aHajanu3e
MOTPEIIHOCTEN U T. JI.) HE MPUHIMITHAIBHOTO /JIs JAaHHOHM paboThI XapakTepa, He
MOBJIMSABIIINX HA PE3yIbTAT BBHITTOJHEHUS, MU HE BBIITOJHEH COBCEM WIIH
BBITIOJTHEH HEBEPHO aHAIM3 TOTPEUTHOCTEH, UK paboTa BHIMIOJIHEHA HE
MOJTHOCTHIO, OTHAKO 00BEM BBITIOJTHEHHOM YaCTH TaKOB, YTO TIO3BOJISIET MOTYIUTh
IPAaBUJIbHBIE PE3YJIbTAThl U BBIBOJII [0 OCHOBHBIM, MPUHIUIHAIBHO BaXKHBIM
3a/1ayaM padoThI;

O0TMETKA «2)» CTaBUTCS, €CIM: paboTa BBINOJIHEHA HE MOJIHOCTHIO U 00BEM
BBIMIOJTHEHHOM 4acTu padOThl HE MO3BOJISET CAENATh MPaBUIIbHbIE BBIBOIbI, WU
HAOJIIO/ICHUS], ONBITHI, U3MEPEHUS, BRIYUCIICHHUS, IPOU3BOAMINCH HEMPABUIIBHO,
WIH B X0/ pabOThI U B OTUETE OOHAPYKUITUCh B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEUYEHHbIE B TPEOOBAHMSX K OLICHKE «3»; B TEX CIydasx, Korjaa oOydarouuics
MOKa3ajl OPUTHHANBHBIN 1 HanboJiee parmoHaTbHBINA MOIX0/] K BHITIOTHEHHIO
paboThI U B mpoliecce paboThl, HO HE U30ekKal TeX WM UHBIX HEJOCTaTKOB, OI[EHKA
3a BBITIOJTHEHHE PaOOTHI IO YCMOTPEHHIO YIUTEIST MOKET OBITh MOBHIIICHA O
CPaBHEHHUIO C yKa3aHHBIMH BBIIIIE HOPMAMHU.

IIpakTuyeckas padora — popMa caMOCTOSITEILHON pabOThl 00YUaIOLIUXCS IO
XUMHH, KOTOpasi Pe/oiaraeT BhIMOIHEHUE MPAKTHIECKUX YIPAKHSHUN JJIs
3aKpeIUIeHUs, YIIyOlIeHHus U Pa3BUTHS TEOPETUUECKUX 3HAHUM HA IPAKTHKE 110
3aJJaHUIO U MO KOHTPOJIEM YUHUTEIIS.

OTanbl MPOBEAECHUS MPAKTUYECKOM pabOTHhL, a TaKKe OI[CHUBAHHE BApPbUPYIOTCA B
3aBHCHMOCTH OT THIa paboThl. B citydae mabopaTOpHBIX OMBITOB MPAKTHYECKYIO



paboTy 1enecooOpa3Ho OLIEHUBATH MO KPUTEPHUSAM IS Ta0OpaTOPHBIX padoT, B
cllydae pelieHus 3a/1ay ClielyeT UCTIOIb30BaTh KPUTEPUU AJI OLIECHUBAHMS 3aa4 U
T. 1.

IIpoMesKyTOYHAS aTTEeCTAIMA M UTOTOBOE OlleHMBaHue. DOpPMOI SBIISIETCS
KOHTpoJibHas pabora. CoaepkaHrue KOHTPOJIbHON paboThl 00yCIaBIMBaeTCA
tpeboBanusiMu OI'OC u OOII ans nonydeHus: uHGOPMAIMU U CTETICHU
noAroToBkU yueHUkoB TpedoBanusiM OPII no xumun. KonrponbHas padota
MO>KET BKJIIOYATh TECTOBYIO YaCTh U OLIEHUBATHCA 10 KPUTEPHSIM TECTOBBIX
3aJIaHWM, 33JIaHUs C Pa3BEPHYTHIM OTBETOM, B TOM YHCJIE XUMHUYECKHUE 3aa4H
(MMEIOT MPOINKUCAHHBIE KPUTEPUH U OLIEHUBAIOTCS MAaKCUMAJIBHO 3 OayuiaMH).
Kpurepuu ouieHHBaHUs 33JJaHUN ¢ Pa3BEPHYTHIM OTBETOM CJIETYIOIIHE:

3 0aJi1a BBICTABIIAETCS 3 MOJIHBIN NPABUIIBHBINA OTBET, BKIIOYAOIINI BCE
HEO0OXOIMMBIE 3JIEMEHTHI (TpH U 00JIee) U HE COACPIKAIUMA OITNOOK;

2 DaJ1a BBICTABIISIETCA B CIIydae, €CJIM B OTBETE COACPKHUTCS OT MOJIOBUHBI (2/3)
10 3/4 511eMEHTOB, YKa3aHHbBIX B 3TaJOHE, U OTCYTCTBYIOT OIIHOKH;

1 6aJ1y10M OLICHMBAETCS BBIIIOJIHEHHE 3a/IaHUS B TOM CIIy4dae, €CIIU B OTBETE
JIOTyCKaOTCS 3HAYUTENIbHbIE HETOUHOCTH, packpbiBaetcs ot 1/4 (1/3) no
MOJIOBUHBI (2/3) 27IEMEHTOB;

0 0a/J10B BBICTABISICTCA NPU OTCYTCTBHM OTBETA, HAJUYMM OTBETA HE HA BOIPOC

3aJlaHus WU TPYOBIX OIIHOOK.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos JeKTpOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/m Kourpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIEC YIIEeBOAOPOIbI — aJKaHbI 2
29 HenpenenbHble yrieBogOpOIbl: alKEHbI, 6 |
' aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
24 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 |
’ ux repepaboTka
Hroro no pazneny 13
Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 3
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CnoxHbie 3hUpbl
3.3 VYrneBojibt 3 1




Uroro no pazgeny

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

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne i/ P Kourposbnbie IIpakruyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Ctpoenune atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Metanmst 6 1
2.2 Hemeramnsl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
' BEILECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs 1 )KU3HbB 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4eckor XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coenunenniit A. M. byrieposa, eé
OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o knaccudukanuu
opraHuveckux Beuiects. HomeHkmatypa
(cucremMaTuyeckas) U TpUBHAJIbHbIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AIKaHBI: cOCTaB U CTpPOCHHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenire
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJCH " OPONMUJICH — HpOCTCf/'IHJHC
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilonyuenue
JTUJICHA U U3y4EHHE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunOyranuen-1,3. [onydyenue
CUHTETHYECKOTO KaydyKa U PE3UHBI




AJIKHMHBIL: COCTaB 1 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

11 Brruucnenus no ypaBHEHUIO XUMHYECKOU
peakuuun

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHOB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIEKALIUX K pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rassl, He)Th M MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas padota 1 o pazueny
«YTneBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

13 MHoOroaTroMHsle CIUPTHI: TUIICHIIIMKOIIb U
TJIMLEPUH

19 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
1 XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpaerunsl: GopManbaeTu U
aneTanpaerua. AeToH

)1 OAHOOCHOBHBIE NpefieNIbHbIE KApOOHOBBIE
KHUCJIOThI: MypaBbUHAs U YKCYCHas

22 [IpakTuueckas padora Ne 2. «CoiicTBa




pacTBopa YKCYCHON KHCIIOTBI»

CTeapI/IHOBaH H OJICMHOBAs KHMCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE
Crnoxuble 3(Upbl Kak MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponan3, npuMeHeHue,
OuooruuecKas poib )KUPOB
VYTieBopsl: COCTaB, KiIaccuuKanus.

27 Baxwneriue npenicraBuTeNu: riroKo3a,
bpykTo3a, caxaposa

73 Kpaxmai u nemirono3a Kak npupoHbie
MTOJTUMEPBI
KontponbHas pabota 2 no pasueny

29 «Kucnopoacoaep:xaiiue opraHnyecKue
COEJIMHEHU S

30 AMWHBI: METUJIAMUH U aHUJTUH
AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE

31 OpraHNYeCKHUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. IlenTuanl

1 benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

3 OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COEUHEHUN

34 OCHOBHBIE METOBI CHHTE3A




BBICOKOMOJICKYJIAPHBIX CO@,Z[HHCHHfl.

[Inactmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN IIEeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XMMU4YeCcKux annemeHToB [I. 1.
MenieneeBa, X CBs3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COEIUHEHHH I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumudeckux anementoB .. Meneneesa B
pPa3BUTHUU HAYKH

CrpoeHue BemecTBa. XuMU4eCKast CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs13U. Bonoponnas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemectsa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPLI.
MaccoBas 1011 BelllecTBa B pacTBOpC




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakii B
HEOPraHWYECKOM M OpraHUvYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEaKIUSIX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

[IpakTnueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DnekTpoiauTHdecKas auccoruamnus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC
peakmmu. [lousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M pacCTBOPOB COJIEH

13

14

KonrtponsHas pabdota 1 o pazneny
«Teopernueckne OCHOBBI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
cUCTeMe XUMHYecKux anemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIIOB




15

16

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XUMHAYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HaTpUH, KaJui, KaJablluii, MarHuH,
QATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COCTUHEHUN

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«Mertamis»"

HeMeTaJIJIBI, HUX ITIOJIOKCHUEC B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AJIOTpOnUsS HEMETAUTOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHAMHMYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XuMHUUecKre CBOMCTBa a30Ta, ochopa u ux
COCIMHEHU I

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COETMHEHUN

O0001IeHE ¥ cUCTEMAaTH3alUs 3HAHUI 110




TeMe «HemeTtamisl». Beraucnenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33724 10 TEME 1
"Hemerannsl"»

73 Konrtponsnas padora 2 mo temam |
«Metams» u «Hemeraiuib»

79 Heopranuueckue u opraHu4ecKue KUciaoThl. |
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmMoTepHbIe HeopraHM4ecKHue u

30 OpraHuYecKue coelMHeHus. I 'eneTnueckas 1
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOi,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHU MEAULIMHBI
[IpencraBienust 06 0OIMX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB 1

34 XHUMHA U 310POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB WN.T'., CnankoB C.A., AKUHOHEpHOE
obmectBo «M3aatenbcTBo «lIpocBenienue»

* Xumusi, 10 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiectBo «M3naTenbcTBo
«IIpocserieHue

» Xumus, 11 knacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AxninonepHoe obmectBo «M3maTenbcTBO
«ITpocsenieHue»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumus Metoaudeckoe mocooue — 6a30BbIit
ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XMMHUS B TECTaX, 3aja4yax,
ynpaxkueHnusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kacc:
KoHntposbHbie 1 poBepouHbie paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensu, I'.I' JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc:
HacronbHas kaura juis yuurtens». Yacts 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 kacc:
Hacronbhas kaura juis yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoyMoBa «3a1auu o XuMUu U
crocoObl ux pemeHus» - M.: «/lpoday», 2021ros.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHsle MiIaHbl 0 YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.

8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumun 11 knace», -
M.: Ok3ameHn, 2019r.

9. O.C.I'abpuensin, U.I'.ocTpoyMOB « XUMHYECKHUI IKCIIEPUMEHT B TiIKosie 11
Kiacey; - M.: JIlpoda. — 2019 rog.

HUHTEPHET

1. bubnuoteka [{OK https://m.edsoo.ru
2. Egunas xomrekmms nudpoBbeix pecypcoB http://school-collection.edu.ru/
3. POIII https://resh.edu.ru

4. l'azera "Xumus" uzgatensckoro goma 1-ro cenradps. Cait "4 uay Ha ypok xumun'".
Marepwuans! Kk ypoky. http://him.1september.ru
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