MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUUN
MuHHMCTEpPCTBO 00PA30BAHUS, HAYKH U MOJIOJEKHOM MOJTUTUKH
KpacnHogapckoro kpas
Yupasjienue o0pa3zoBaHueM aJMUHUCTPALMHA MYHHIIUIIATBHOTO
oOpaszoBanus Kymesckuii paiion MAQY COI Nel um. H.A. Kongparenko
MAOY COHI Ne 1 um.H.U.KonapareHko

YTBEPXIEHO

Jupexrop MAOY COII
Nel um. H.H.
Konnparenko

Kapsaxuna N.1.
[Homep mpuka3za] ot «29»
aBrycra 2025T.

PABOYASI [IPOTPAMMA
(ID 8102539)

\
yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

11t ooydarommmxcs 10 — 11 kimaccoB

ct. Kymesckas 2025



HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 0Opa3oBaTelIbHbIE MPOrpaMMBbl, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
@enepanun Ha nepuon 1o 2025 roga» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIH
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KYJIbTYPhI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHs», COJIEpKaHUE M TMOCTPOCHHE KOTOPOro ONPENEIEHBl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopazosanus B Poccuiickoit denepannu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME IEJOCTHOIO MPEJCTAaBIEHUsI 00 OKpYKaloUIEM MHpPE KaK O €JUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJEWUCTBYS C APYITMMHU €CTECTBEHHBIMM HayKaMH, XMMUs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00AbHBIX MPOOJIEeM YCTOMYMBOrO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kimacchl, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIIEH XUMUM) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranumyeckas xumus» U «OO0mias u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHWMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3BJIEKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHHU — OT YTJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYecKoM peakiuu. Tak, B dacTHOCTH, B Kypce «OOIIas U HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE H3MEHeHHe (YHKIUH STOro 3aKkoHa — OT
00o0mIaroIIei 10 00BACHSIONIEH 1 MPOTHOZUPYIOICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AIIEMEHTaMH COJEP)KAHMS, WMEIOIIMMH KYyJbTYPOJOTHUYECKH W MPUKIATHOU
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX NMPUIIOKEHUN XUMHH, TTOMOTaoT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/1ad. B 1enoM conepkanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pelIeHUs] MPOTUBOPEYMII MEXIy HOBBIMH (hakKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COllepKaHUs M TOCTPOEHUA TpeAMeTa MpeAyCMaTpuBalOT (popMHpOBaHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIE0BATENIbCKON AEATENBHOCTH, 3aHMMAIOIIECH Ba)XHOE MECTO B IMO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIMOHHO MPU3HAETCS (POPMUPOBAHHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEMETA SIBJISIETCS BIIOJIHE OIIPaBIaHHBIM.



CorylacHO JaHHON TOYKE 3pEHUS TJIABHBIMH LIEJSIMH HM3YyYEHHs MpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHUYECKHX peakUuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeIMEeTa B IPOrpaMMe M0 XUMHHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpraHu3aliy, BIaJCIOLIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaUEHUE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYyallMsIX, CBA3aHHBIX C BEUIECTBAMU U UX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAUMBIX JUIsi MPUOOPETEHHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIIHHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOIo
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB IpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B HeAento).



COAEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE M0JI05keHUsA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIbHBIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH W 3TaH —
pPOCTEUIINE TNPEICTABUTENN aJKaHOB: (PU3MUYECKME M XUMUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE TNPEICTABUTENN aJIKEHOB: (U3MUECKME M XUMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKHE CBOWMCTBA (peakUuu TUAPUPOBAHUs, raJlOreHUpPOBaHUs, THIpATaLly,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XMMHUYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHe. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTwueckas CBsI3b MEXIy YIJIEBOJOPOAAMH, MPUHAICKAIIUMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTamuThuueckuil), mnuposus. [IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C O0Opa3llaMu IIJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIMU
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBA (peakiUu C aKTHUBHBIMU MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XMMHUYECKHE CBOICTBa (B3aUMOJEHUCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pu3nueckre n XMMHUUYECKHUE CBOICTBa (CBOICTBa,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpPbl KAk MPOU3BOJAHBIE KAapOOHOBBIX KHCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrineBompl:  cocTtaB, KiaccUUKaMs ~ yriaeBogaoB  (MOHO-, IH- U
nosucaxapuabl). [roko3a — mpocTelmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. Puzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpUYHAs W TPETUYHAs CTPYyKTypa OeiaKkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IIBETHHIC PEaKIIUU OCIKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHECHCAIIUS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannszanust MEeXNpeIMETHBIX CBA3EH PHU U3YYEHUH OPraHUYECKONM XMMHU B
10 kiacce OCYUIECTBIISIETCS YEpEe3 HCIOJIb30BAHME KaK OOIIUX eCTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMINUXCS CUCTEMHBIMHU TSI OTIAEITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOPHs, aHAIN3, CHHTE3, KiIaccu(uKaiys, MepruoIndHOCTh, HAOII0IeHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorusa: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAalMOHAIBHOTO MUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 31eMeHT. AToM. Sapo aroma, H30TONBL. ODJIEKTPOHHAs
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Teprnonnueckuit 3akoH u l[leproanydeckas cucremMa XUMUUYECKUX JIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CJIOKHBIX BEIIECTB IO TPYINaM W TEpUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBSI3M (OOMEHHBII U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. [eHeTuyecKkas CBA3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «llepuoauyeckas cucteMa XuMuU4Ieckux 3memeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOIO HWHIWKATOpPA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuétHrble 3amaun.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIIMX HEMETAUIOB U UX COCITMHEHUM.



Merannel. [lonoxenne meramioB B Ilepuoguyecko cucTeMe XHMHYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHMUIL:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe W OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XUMHST W 30pPOBbE YEJIOBEKA: MpaBUjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4yeckol xumMuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOJIb30BAHUE Kak
OOlIMX ECTECTBEHHO-HAYYHBIX TOHSATHH, TaKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEeOpWs, aHaluM3, CHHTE3, KiIacCHU(pUKANMs, TEePUOANIHOCTh, HAOIIOACHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, JHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U CAMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XuMUYecKasi MPOMBIIUIEHHOCTb, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHUU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalOIIMMHUCS TMPOTPAaMM  CpPEIHEro oO0mero o0pa3oBaHUsl (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1€ MOTUBAIMK K OOYUYECHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEJIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

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



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTH IpPU CO3IaHHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

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

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHWE M IMOCTYNKH CBOMX TOBApUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIIHUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESITEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUECKOM M JPYrMX BHOAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECCKOMY M3yUCHUIO MPOGeCcCuil pa3IunyHoro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUM;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbLHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJIHON Ccpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUUECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEJIbHOM, KOMMYHUKATUBHON U COIMAJIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeUu(UKU XUMUU KaK HayKd, OCO3HaHMs €€ poju B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUILEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH



MOJTy9aeMbI€ 3HAHUS JJIS aHAIHM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIETO MUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHS, OTPakKaIOUUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayYHBIH (paKT, IPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMN MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJI30BaTh COOTBETCTBYIONINE MOHITHS ISl OOBSICHEHUS OTIASIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — TMPU PEUICHUU YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajiad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH 1ETM U 3a/1a4W UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEIICHHS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJCIIAaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;



dbopMynpoBaTh 3aMpOChl U MPUMEHATH PA3TUYHBIC METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIBb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Npu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCUM,  BBICKAa3bIBaTh  WJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PEryJIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUI IpHU
BBIMIOJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TMO3HAHHUM SIBIICHUI



opupoabl, B  (HOPMHPOBAHUM MBIIUICHUS H  KyJbTYphl JUYHOCTH, €&
(GYHKIIMOHATBHOU TPAaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelICHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOJAHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIIa,
paaukan, U30MepHus, U30MEPbl, TOMOJIOTHYECKUI PsiZl, TOMOJIOTH, YIJI€BOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XHMHH;, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESTEIBHOCTH YEIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY MJIs
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs), [aBaTb KM Ha3BaHUS 10
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IJII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



chOPMHUPOBAHHOCTh YMEHUS TPUMEHATHh IIOJOKEHUS TEOPHUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIWIICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JJs TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM O0OpYyJAOBaHUEM, a TaKXe IpaBUiia OOpaIIeHUs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH TIO BBITOJTHEHHIO J1a00PaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIJAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIECTB, JCHATYypaIusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



COPMHUPOBAHHOCTh ~ YMECHHH  COOJIFOJIaTh  TpaBHWja  DKOJIOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, OHUMast cMbIca mokazarens [1JIK, mosicHATh, Ha mpumepax CIocoObI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

Ui CHETNbIX H  CcHa0OBUIANIMX OOYYaIONIMXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHWMHUHA B TO3HAHUM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3J0POBBIO UM MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKasl CBS3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKHUM SI3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIILHOCTH YEIIOBEKA,



chOpPMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHUN HCIMOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIpYyTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEUIECTBA (aTOMHas, MOJIEKYJISApHasi,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (MPOCThIE BEUIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMUMMUYECKHX DJIEMEHTOB U MX COCIUHEHUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBy pEarupyrolinX BEUIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHUCIECHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMA HOHHOTO OOMEHA, YUYUTHIBAS
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCT, YMEHUH MPOBOJIUTH PEAKIHH, TMOATBEPKIAIOIIHIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMK OT Pa3aIuvHbIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOTO0 PABHOBECHSI
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHue MEepPOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJa4 0
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, THTepHEeT U Apyrux);



COPMHUPOBAHHOCTh ~ YMEHHI  COOJIONAaTh  TpaBWiIa  AKOJOTUYCCKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, Ha TpuMepax CHOCOObI YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

KoanyecTBo 4acos

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoTsbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

11

[Ipenmet oprannyeckoit xumuu. Teopus

CTPOCHUS OPTAHUYECKUX COCITMHEHUN A.

M. bytieposa

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranuveckasi XuMus |
HNuTepakTuBHBIN
y4eOHuK (Orgchem.ru)

Hroro no pazneny

Pasnen 2. YraeBonopoabt

2.1

Hpe,[[eJ'IBHBIe YrJIeBOAOPOAbl — AJIKAHBI

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranuyeckasi XuMus |

HNHTepakTUBHBII
yueOHuk (0rgchem.ru)

2.2

Here,Z[CJ'IBHBIC YTJIICBOAOPOJAbI: AJIKCHBI,
aJIKaAUCHBI, aJIKNHBI

http://school-
collection.edu.ru

http://fcior.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

http://school-
sector.relarn.ru/nsm/

Opranuueckasi XuMus |
HNuTepakTBHBIN
yueOHuk (orgchem.ru)

2.3

ApomaTudeckue yrieBogopoabl

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opraanyeckast XUMHS |

HNuTepakTUBHBIN
y4ueOHHUK (Orgchem.ru)

2.4

[TpupoHBIE HCTOYHUKH YTIEBOJOPOAOB U
ux nepepadoTka

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranuyeckast XuMus |

HNHTepakTUBHBII
y4eOHuK (Orgchem.ru)

Hroro no pazneny

Paznea 3. Kncnopouconepmamue OpraHn4eCcKue coe/a

HHCHUSA

13

3.1

Cnuprel. ®enon

http://school-
collection.edu.ru

http://fcior.edu.ru
http://school-
sector.relarn.ru/nsm/
Opranuyeckasi XuMus |

HNHTepakTUBHBII



http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

y4eOHuK (0rgchem.ru)

3.2

3.3

Anpaerunpl. KapOOHOBBIE KUCITOTHI.
CnoxxHble A(UpPBI

VYrieBoabl

Hroro no pazneny

13

http://school-
collection.edu.ru

http://fcior.edu.ru
http://school-
sector.relarn.ru/nsm/
Oprannyeckast XUMHS |

HHTepakTUBHBII
y4eOHuK (0rgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranuveckasi XuMus |
HNuTepakTUBHBIN
y4eOHuK (Orgchem.ru)

Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHust

4.1

AMUHBI. AMUHOKHUCIIOTEI. benku

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranuyeckast XUMHs |
HHTepakTUBHBII
yueOHuk (0rgchem.ru)

Uroro no pazgeny

Pa3pnen S. BeicokoMoJIeKy /I pHbBIE COCAUHEHUSA



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

http://school-
collection.edu.ru

http://fcior.edu.ru
http://school-

5.1 ITnactmaccel. Kayuyku. Boiokna 2 sector relarn.ru/nsm/
Oprannyeckast XUMHS |
HNuTepakTUBHBIN
yueOHuk (orgchem.ru)
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

KoanyecTBo 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IIpakTnyeckue
padoTsbI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX
anemenToB . 1. Menaeneera

12 Crpoenue Bemectsa. MHoroo6pasue
' BEIIECTB

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

1.3 XUMUYECKUE peaKkLiun

Hroro no pazneny

13

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Paszgen 2. Heopranuueckasi Xumusi

2.1 Mertaisl

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

2.2 Hewmerayuiet

23 CBsI3b HEOPIraHMYECKHX ¥ OPraHMYECKHX
' BEIIECTB

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Hroro no pasaceiny

Pa3zgen 3. XuMus u :Ku3HL

17

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

3.1 XUMHUSA U KU3HD

Hroro no pasneny

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmeTt opranuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE

http://school-
collection.edu.ru

http://fcior.edu.ru
http://school-
sector.relarn.ru/nsm/
Opranunueckas

XUMUS |
NHTepakTHUBHBIN
yaeOHUK
(orgchem.ru)

Teopus cTpoeHUS OPraHUYECKUX
coequHenunit A. M. byrneposa, eé
OCHOBHBIE ITOJIOKEHUS

http://school-
collection.edu.ru

http://fcior.edu.ru
http://school-
sector.relarn.ru/nsm/
Opranuueckast

XUMHUS |
WNHTepakTHBHBIM
y4eOHHK
(orgchem.ru)

[IpencraBienue o Kki1accuPpUKauu
opraHuyeckux BemiecTB. Homenknatypa
(cucremaTuyeckas) U TpPUBHAJIbHBIE

http://school-
collection.edu.ru

http://fcior.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Ha3BaHUA OPraHUYCCKUX BCUICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

Meran u 3TaH — OpocTeuIIre
MPEICTaBUTENM ATKAHOB

AJKEHEI: COCTaB U CTPOCHHUC, CBOMCTBaA

http://school-
sector.relarn.ru/nsm/

Opranuyeckas
XUMHUA |
HNuTepakTUBHBII
y4eOHHK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas
XUMUS |
HNuTepakTUBHBIN

yIeOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Oprannueckas
XUMUS |

NHTepakTHBHBIM
y4eOHHK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-



http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/

sector.relarn.ru/nsm/
Opranunueckas

XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)

OTUJIEH U IPOINUIIEH — MPOCTeHIINe
MIPEICTaBUTENH aJIKEHOB

http://school-
collection.edu.ru

http://fcior.edu.ru
http://school-
sector.relarn.ru/nsm/
Opranunueckas

XUMUS |
NHTepakTUBHBIM
yIeOHUK
(orgchem.ru)

[TpakTuyeckas padora Ne 1. «ITomyuenue
STWJIEHA U U3yYEHHUE €T0 CBOMCTB

http://school-
collection.edu.ru

http://fcior.edu.ru
http://school-
sector.relarn.ru/nsm/
Opranuueckast

XUMHUS |
NHTepakTUBHBIM
y4eOHHK
(orgchem.ru)

Ankanuensl. byraauen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CHHTETHYECKOTO KayuyyKa U Pe3HHbI

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/



http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

10

11

12

AJKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTMYECKUH Psifl. ALETHIIEH —
IIPOCTEUIINN NTPEACTaBUTENDb AIKUHOB

Beluncnenus no ypaBHEHHIO XUMHYECKOU
peakuuun

ApeHbl: 0eH3011 1 TOIyoJ. TOKCHYHOCTh
apeHoB

Opranunueckas
XUMHUA |
HNuTepakTUBHBII
y4eOHHK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas

XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas
XUMUS |
HNHTepakTUBHBIN
yu4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

13

14

15

I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAUICKAIUX K PA3IMIHBIM KJIaccaM

[TpupoaHbIE UCTOYHUKH YTIEBOIOPOJIOB:
MPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

IIpupoaHbIE ICTOYHUKH YIIIEBOIOPOIOB:
MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu

Opranunueckas
XUMHUA |
HNuTepakTUBHBII
y4eOHHK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas

XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas
XUMUS |
HNHTepakTUBHBIN
yu4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

16

17

18

Kontposnbnas paboTta mo pazaery
«YTII€BOIOPOABD)

HpCILGJ'II)HI)Ie OIHOATOMHBIC CIIUPTHI:
MCTaHOJI U OTaHOJI. Bonopolea;I CBA3b

MHOroaroMHsbI€ CIIUPTHL: STUICHITIMKOJIb U
[JIMLEPUH

Opranunueckas
XUMHUA |
HNuTepakTUBHBII
y4eOHHK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas

XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas
XUMUS |
HNHTepakTUBHBIN
yu4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

19

20

21

@DeHoII: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE
Y XMMUYECKUE CBOWCTBA, IPUMEHEHHE

Anpaerunpl: GopManbaeTu u
areTanpaerng. Aueron

OHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCYCHas

Opranunueckas
XUMHUA |
HNuTepakTUBHBII
y4eOHHK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas

XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas
XUMUS |
HNHTepakTUBHBIN
yu4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

22

23

24

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ " OJICMHOBAs KHUCJIOTHI, KaK
nNpeaACTAaBUTCIIN BBICHINX Kap60HOBBIX
KHCJIOT

MpbLia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JSHCTBHIE

Opranunueckas
XUMHUA |
HNuTepakTUBHBII
y4eOHHK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas

XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas
XUMUS |
HNHTepakTUBHBIN
yu4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

25

26

27

CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX

3¢upoB

XKupsr: runponus, npuMeHeHue,
Ouo0ruYecKas pojb )KUPOB

VYTraeBojsl: COCTaB, KilaccuuKanus.
Baxxneiimune npeactaBuTeNN: TIOKO3a,
¢bpykTo3a, caxaposa

Opranunueckas
XUMHUA |
HNuTepakTUBHBII
y4eOHHK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas

XUMUS |
HNuTepakTUBHBIN
y4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas
XUMUS |
HNHTepakTUBHBIN
yu4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

28

29

30

Kpaxmai u nemirono3a kak npupoHbie
MIOJINMEPBI

Kontponbnas paboTa mo pazaery
«Kucnopozacoaepxaniue opraHnaeckre
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

OO1ast xapaKTepUCTUKA a30TCOIePIKAITIX
OpTraHUYECKUX COCTUHECHUM /
Bcepoccuiickas mpoBepouHas pabota

Opranunueckas
XUMHUA |
HNuTepakTUBHBII
y4eOHHK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas

XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas
XUMUS |
HNHTepakTUBHBIN
yu4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

31

32

33

AMWHBI: METHJIAMUH W aHUJINH

AMMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OPraHNYeCKHUE COCTUHEHUS, UX

ouosornyeckoe 3HaueHue. Ilentuasl.

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OcCHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COE€UHEHNN

Opranunueckas
XUMHUA |
HNuTepakTUBHBII
y4eOHHK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas

XUMUS |
HNuTepakTUBHBIN
y4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas
XUMUS |
HNHTepakTUBHBIN
yu4eOHUK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

OcHoBHBIE MCTOJBI CHHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

[InacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

Opranunueckas
XUMHUA |
HNuTepakTUBHBII
y4eOHHK
(orgchem.ru)
http://school-
collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

Opranunueckas

XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypchbl
http://school-
o collection.edu.ru
XUMHUYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAS .
1 o 1 http://fcior.edu.ru
KOH(PUrypalusi aroMmoB
ypat http://school-
sector.relarn.ru/nsm/
. p: -
[Tepunonnueckuii 3akon u [lepuoauaeckas hitp:/ S_ChOOI
collection.edu.ru
cHUcTeMa XMMHUYECKUX 3yeMeHToB /. M. .
2 M . 1 http://fcior.edu.ru
€HJEIIEEBA, UX CBI3b C COBPEMEHHON
bl 1 s p http://school-
TeOpUCH CTPOCHIS aTOMOB sector.relarn.ru/nsm/
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
o -
XUMHYECKHUX DJIEMEHTOB U UX COEIUHEHUH 110 http://school- S_ChOOI
rpyHIIaM U NepuoaaM. SHaUeHUE collection.edu.ru
3 pyn P i 1 http://fcior.edu.ru
MEPUOTUYECKOTO 3aKOHA U CUCTEMBI
puoxa http://school-
xuMHuueckux snemMenToB .M. Menneneesa B sectorrelarn.ru/nsm/
pa3BI/ITI/II/I HaYKI/I
http://school-
Crtpoenue BeriecTBa. XUMHUYECKasl CBSI3b, €€ collection.edu.ru
4 BU/IbI; MEXaHU3MbI 00pa30BaHus 1 http://fcior.edu.ru
KOBAJIEHTHOM cBsA3u. Bogopoauas cBsa3b http://school-
sector.relarn.ru/nsm/
BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb. http://school-
5 Crenens okucienns. Bemecrsa 1 collection.edu.ru

MOJICKYJISIPHOT'O U HEMOJICKYJISIPHOT'O

http://fcior.edu.ru
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http://fcior.edu.ru/

CTPOCHUS

http://school-
sector.relarn.ru/nsm/

IlonsTue o AUCHICPCHBIX CUCTCMAX.

http://school-
collection.edu.ru

6 HcTunHbIE U KOJUIOMAHBIE PACTBOPBI. http://fcior.edu.ru
MaccoBas 10715 BEILECTBA B PaCTBOPE http://school-
sector.relarn.ru/nsm/
Krnaccudukanusa u HoMeHKIaTypa MIM
o collection.edu.ru
HEOpPraHMYECKUX coequHeHui. ['eneTndyeckas i
7 http://fcior.edu.ru
CBSI3b HEOPTaHUYECKHX BEIICCTB, PA3TMYHBIX hitp://school-
KIaccos sector.relarn.ru/nsm/
Krnaccudukanusa XuMHUeCKUX peakiui B http://school-
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU. collection.edu.ru
8 3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH http://fcior.edu.ru
COXPAHEHHS U NPEBPAILECHHS SHEPTUM [IPH http://school-
XMMHYECKHX PEAKIIHIX sector.relarn.ru/nsm/
http://school-
CxopocTts peakinu. OOpaTuMbie peaKiiuu. collectlt?n.edu.ru
9 http://fcior.edu.ru
XHUMHYECKOE paBHOBECUE htto://school-
sector.relarn.ru/nsm/
http://school-
[TpakTuyeckas padora Ne 1. «Bausiaue collection.edu.ru
10 pa3NuYHbIX (PAaKTOPOB HA CKOPOCTh http://fcior.edu.ru
XUMHUYECKON PEAKITUN» http://school-
sector.relarn.ru/nsm/
DnexTponuTuueckas auccoruanus. [lonstue http://school-
11 0 BoJIopoHOM mokazarene (PH) pactopa. collection.edu.ru

Peaxiun nonHoro oomeHna. I'maponus
OpFaHI/IquKHX nu HeOpFaHI/I‘IeCKI/IX BCIIICCTB

http://fcior.edu.ru
http://school-
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12

13

OKHCANTENEHO-BOCCTAHOBUTEIbHBIC
peakuuu. [lonarue o0 anexkTponuze
pacIiaBoB U pacTBOPOB COJIEH

KonTponpHas pabota mo pazaeny
«TeOpCTI/ILIeCKI/IC OCHOBBI XUMHUN»

sector.relarn.ru/nsm/

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

14

Merautbl, ux nosioxenue B [lepuoanueckoit
CUCTEME XMMHUYECKUX 3J1eMeHTOB J1. 1.
MeHeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. OOmue hu3ndecKrue CBOMCTBa
METAJIJI0B

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

15

16

CraBbl METAILIIOB. 3HeKTp0XHMquCKHﬁ pAax
HaHpH)KeHI/Iﬁ MCTAJIJIOB

XUMUYECKHE CBOMCTBA BAXKHEHIIINX
MeTaJUIOB (HATpUH, Kaaui, Kaablluid, MarHui,
ATIOMUHHI) U UX COETUHEHU

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/
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18

19

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U BX
COETUHEHUN

[TpakTuyeckas padora Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 3374 110 TeMe
«Mertanen»"

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

20

21

Hemeramiel, X monoxeHue B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

®uU3nYECKUE CBOMCTBA HEMETAILJIOB.
AJUTOTpOTIUS HEMETAJUIOB (Ha TIpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

22

23

XUMHYECKHE CBOWCTBA raJIOr€HOB, CEPHI U UX
COeTUHEHUN

XuMuyeckue cBorcTBa azoTa, pocopa u ux
COETUHEHUN

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

24

XHWMHMYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U

http://school-
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UX COEOIUHEHUN

collection.edu.ru
http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

25

26

[IpumeHeHne BaXKHEUIIINX HEMETAIOB U UX
COETUHEHUN

O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHU 110
Teme «HemeTramnsly. Beranuciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUUi U
TEPMOXHUMHUYECKUE PACUETHI

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

27

28

[IpakTuueckas padbora Ne 3. «Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Hemeranmsl"»

Kontponbnas padota mo TeMam «MeTauibiy
u «Hemeramibny

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

29

30

HeOpraHI/I‘{CCKI/IC " OPraHUYCCKHUEC KUCIIOTHI.
HeOpraHI/I‘{CCKI/IC 1 OPraHUYCCKHUEC OCHOBAHUA

AMpoTepHbIE HEOpPraHUYeCK1e U
opraHuueckue coequHenus. ['enernueckas

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

http://school-
collection.edu.ru
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31

CBSI3b HEOPTraHWYECKUX U OPTaHUYECKUX
BEILIECTB

Posab xumun B o0ecriedeHuN SKOJIOTHYCCKOM,
JHEPTeTHYECKOHN U MUIIEBOW 0€30IaCHOCTH,
Pa3BUTUU MEAUIUHBI

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

32

33

[IpencraBienust 06 0OIMX HAYYHBIX
IPUHIUIAX IPOMBIIUIEHHOTO NOJIY4YEeHUs
BaXHEUIIMX BEILECTB

YemoBek B MHPEC BEIICCTB U MAaTCPpUAJTIOB

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/

34

XUMHUSA U 3J0pPOBbLE YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

http://school-
collection.edu.ru

http://fcior.edu.ru

http://school-
sector.relarn.ru/nsm/
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

CpopMUpPOBAHHOCTH TMPEJACTABICHUN O XMMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cperie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(byHKIMOHANBHAS ~ TPYIINA, paaukan, HU30Mepus, W30MEPBHI,
TOMOJIOTUYECKUN PSAMl, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEMHEHHUs); TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTpOeHMsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, TIOJYYeHUH U OE€30MacCHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopMupoBaHHOCTh YMEHHMM BBIABISATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IIOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMUYECKYI) CHUMBOIUKY
JUISE  COCTaBIICHHSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUU
XUMHUYCCKUX peaKHHﬁ, HU3TrO0TaBJIMBATb MOJACIIN MOJICKYJI OPTraHUYCCKUX
BCIICCTB IS WJUIFOCTPpAIIMU HUX XUMHUYCCKOIO W MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCTE  YMEHHH  yCTaHABIMBATh  MPUHAIJICKHOCTH
M3YYEHHBIX OPraHUYECKUX BEHIECTB IO HUX COCTaBY M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COCIMHEHMs), JaBaTh KM  Ha3BaHUS 1O  CHUCTEMaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMHpOBaHHOCTh  yMEHHUS MPUMEHATH: IOJOXKEHUS  TEOpUU
CTpoeHusi opranudeckux seuiectB A.M. bytnepoBa miast oObscHEHUS
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa U CTPOEHUSA; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epxcamHe u a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STUJICHIJIMKOJb, TIUIEpUH, (eHod, (opManbaerua, aneTaibAerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PYKTO3a, Kpaxmal, LeJIso3a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh yYMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHE,
¢u3nuecKkne W XWMHUYECKUE CBOWCTBA THUIMYHBIX MPEICTaBUTEIICH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGeHzodn,
METaHOJI, TAHOJ, STUJICHIJIMKOIb, TJIMIEPHH, (SHOJ, areTaabIeTul,
MypaBbHHAS W YKCYCHas KHCIOTBHI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  NOPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYEeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopmMupoBaHHOCTH YMEHUS XapakTepu3oBaTh HACTOYHUKHU
YTIEBOJOPOAHOTO CBHIPhs (He(PTh, MPUPOAHBIN Ta3, YTOJb), CIOCOOBI MX

nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKu

XUMHUA U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




3.2

BEIIECTB W XWUMHUYECKUX sBICHUH (HAOmIOJaeHWe, HW3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON TMOCynoil u 1abopaTopHBIM O0OpYJOBaHHEM, a TaKxkKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CpopMUpOBaHHOCTh YMEHHM IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpALICHUS] OPTAaHUYECKUX BEIIECTB [IPH HArPEBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
0o0opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CpopMUpPOBAaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA UCXOIHOTO BEIIECTBA WIIN
MPOJYKTa PeaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yYMEHUHI KPUTUYECKU aHAIM3UPOBATh
XUMHUYECKYI0 WH(OOpMAIMIO, TOJYy4aeMyl W3 Pa3HBIX HCTOYHUKOB

(cpeactBa maccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMHUpOBaHHOCT, yMEHHH COOIOATh TMpaBUja IKOJOTHYECKH
1enecoo0pa3Horo MoBeNEHUss B OBITY U TPYJIOBOM JA€ATEIHLHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOTHOU
Cpeabl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KHMBbIE OPraHU3MBbI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, OHUMAas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
NpoBepsieMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 0opa3oBaHus




pe3yJabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoll XMMHMYECKMX 3HaHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHCJICHHs, XMMHYECKas CBA3b, MOJIb, MOJIIpHAs Macca, MOJIIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJOTEPMUYECKHE,
peaKkiu HOHHOTO OOMEHA), pacTBOp, SJIEKTPOJUTHI, HEIIEKTPOJIMTHI,
UIEKTPOIIUTUYECKAs]  JUCCOLMALUSA, OKHUCIMUTENb, BOCCTaHOBUTEID,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (DPAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopmMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYUYHBIX IIPCIMCETOB

1.3

14

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOIIeJ'II/IpOBaHI/IC)

ChopMupoBaHHOCTE yYMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHUMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHJ  XUMHYECKOHW CBsS3M  (KOBAJIGHTHAs, HWOHHa,
MeTaJT4ecKasi, BOAOPOIHAS) B COCIUHEHUSIX, THI KPUCTAIITHYECKON
PEHIETKA KOHKPETHOI'O BEIeCTBA (aTOMHAasi, MOJIEKYJspHAsi, MOHHAs,

MeTaJUTHYeCKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep CpPeabl B BOJHBIX

pacTBOpax HEOPraHUIECKUX COCTMHEHUI

1.6

ChopmupoBaHHOCTh ~ yMEHHS  KJacCU(UUUPOBATh  XUMHUYECKUE
peakuuu Mo pa3iuyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BEIIECTB, TemIOBOoMY J(h(}eKTy peakiuu, H3MEHEHHUIO0 CTereHel




OKHCJICHUA 9JICMCHTOB, O6p AaTUMOCTHU pcaKkuuu, Y4acCTHIO

KaTaJinu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THUIIOB, MOJIHBIE W COKPAIIEHHBIE YPABHEHUS pEAKUUN
MOHHOI0 OOMEHa, YUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOLINE
Ka4eCTBEHHBI  COCTAaB  PaA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OINBITHBIM HYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

PacTBOpaAxX HCOPTraHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM PpacCKpbIBATh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTh yMEHHH  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JICUCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKass XUMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mepuomoB Ilepmomnyeckoit
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATUS  «S-, P-, O-2JCKTPOHHBIC OPOUTAINY, <«IHEPTETUUYCCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUHEHHMI MO MEpUoJaM W rpynmnam

[Tepuonnueckoit cucremsl xumMuieckux 3aeMenToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYUIECTBOBAHME  TIE€HETUYECKOM  CBA3M  MEXKAY
HEOPraHMYECKUMHU  BEIIECTBAMHM € IOMOLIbI0  ypaBHEHMH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaxunﬁ

2.4

ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIUBaTh  MPUHAAIEKHOCTh

HEOPraHMYECKHUX BELIECTB MO MX COCTaBy K OMpENENIEHHOMY Kiaccy




(rpynne) coeluHeHUM (IPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI,

OKCH/IbI, OCHOBAHUSI, KUCJIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHUIN HCTIOIB30BAaTh XUMHUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYyJ BEMIECTB W YPAaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTIEIbHBIX HEOPraHUYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh (ONMUCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3JIMYHbBIX KJIACCOB,
NOJTBEPXk/IaTh  CYLIECTBOBAHME  TE€HETHMYECKOW  CBS3M  MEXIY
HEOpraHMYECKMMU  BEUIECTBAMM  C  IIOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpeelieHHe CPebl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIbHOIO HWHAMKATOPA, BIMSHHUE pa3IU4YHBIX (PaKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklu, peakiud HOHHOTO OOMeHa,
KaueCTBEHHbIE PeaKkuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pelICHHE SKCHEPUMEHTAJbHbIX 3ajady IO TeMaM
«Metambl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTL BBIBOJBI HA OCHOBC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa IOJTH30BAHUS
XUMUYECKOH TOCY/I0M W J1abopaTOpHBIM OOOpYJAOBaHHEM, a TaKKe
npaBujia oOparieHus: ¢ BEMECTBAMH B COOTBETCTBUHU C MHCTPYKIIHSMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MPOLECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOT'O IMTPOMU3BOJCTBA

XUMHSA U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH

€CTECTBEHHOHAyYHOW KapTHUHBI MHpa, pPOJIM XUMUU B [IO3HAHUU




3.2

3.3

SBJIGHUH TpHUPOAbI, B (OPMUPOBAHUU MBIIICHUS U KYJIbTYpbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPaKTHUYECKHUX 3a/ad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHHMKaIUK, ceTh IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA JKOJIOTUYCCKU
11eJ1ec000pa3HOro MOBEeEeHUSI B OBITY M TPYIOBOM JAEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOUICH NPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
oIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM IMOHSITHUSI «MaccoBasi JI0JI1 BEILECTBA B PacTBOpE»,
O0OBEMHBIX OTHOIIEHHH Ta30B MPH XUMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WiIM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00BbEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIIMH BEIIECTB,
TEII0BOr0 A eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIHICCTB, ITPEBPAILICHUA U COXPAHCHHUA SHEPTHUU



MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

11

1.2

1.3

[Ipenmer opraHuyeckod XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BEUIECTB M MarepuanoB. Teopusi CTpOECHHsS OpPraHUYECKUX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrtpykrypHble (OpMyNIbl OpraHMYEeCKHX BemlecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o kiaccuukanuu OpraHnIeCKUX BEIIECTB
Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTEeMaTHuYecKas) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
MPE/ICTaBUTENN AaJIKaHOB: (U3MUECKHME M XUMHUYECKHE CBOWMCTBA (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXJCHUC B IPUPOAL, ITOJTYYCHUEC U IIPUMCHCHUC

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOIMNUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILICCKI/IG U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApATaAlWU, OKUCICHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U TIPUMCHCHUEC

2.3

Ankaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeine
XUMHUYECKHEe CBOMCTBA (peakuusi noiaumepusanun). [lomyuenue cuHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN pssl. AICTHICH —
MPOCTEHIINI TPECTAaBUTENIb AJIKHHOB: COCTaB, CTpOeHHE, (U3HUECKUe U
XUMHUYECKHUE CBOMCTBA (pEaKIMu TUAPUPOBAHUS, TaJIOTEHUPOBAHNS, THIpATAIUH,

TOpPEHMsI ), OJy4eHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakiuy raJoreHupoBaHUs U HUTPOBAHMs), OIy4YeHUE U npuMeHeHue. Tomyon:
COCTaB, CTpoeHHe, (u3Myeckue M XUMHUYECKHE CBOMCTBAa  (peakuuu
TaJIOrCHUPOBAHUA U HI/ITpOBaHI/IH), MOJIY4CHUC W TIPUMCHCHUC. ToKCUIHOCTH
apeHoB. ['eHeTHuecKas CBs3b MEXAY YIIIEBOJOPOJAMHM, NPUHAMISKAIIUMU K

Pa3IMuYHBIM Ki1accaM

2.6

[IpupoHbIE ICTOYHUKH YTIIEBOAOPOIOB. [IprpogHbIii ra3 1 momyTHRIE HEPTIHBIE




3.1

ra3el. Hedth u €€ mpoucxoxaenue. CrocoObl mepepaboTKu HEPTH: MEepPEroHKa,
KPEKUHT (TePMHUECKUH, KaTanuTU4eckuil), muponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIC OTHOATOMHBIC CHUPTHL. METaHOJ M ATAHOJI: CTPOCHHE, (PU3HUCCKUE
M XUMHYECKHE  CBOWCTBa  (peakuum  C aKTUBHBIMH  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), IMpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYJIaMH CIIHUPTOB. JlelicTBME MeTaHOJia U 3TAHOJA Ha OPraHU3M 4YeJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb W TIUIEPHH: CTPOCHHUE, (pu3ndecKkue u
XUMUYECKUE CBOWCTBA  (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsl peakIusi Ha MHOTOATOMHBIE CNHPTHI). JleficTBME HA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

®deHol:  CTpOEHHUE MOJCKYJbl, (U3NYECKUE ¢ XUMHUYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

3.4

3.5

3.6

Anpaeruapl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMHYECKHE CBOMCTBA (pEaKIMM OKUCICHHS] U BOCCTAHOBJICHHUS, KaYeCTBEHHbBIE

peaxkuun), nojy4eHue u NpuMeHeHNe

OHOOCHOBHBIE TpeZeNbHble KapOOHOBBIE KHMCIOTH. MypaBbHHAs U YKCyCHas
KHCIIOTBI: CTPOEHHE, (PU3HUECKHE U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHeE.
CreapuHOBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNCTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢pupoB. Kupsl. ['naponus xupoB. [lpumenenue xupoB. buonmorunueckas posb
KUPOB

VYrneBonpl: coctaB, KiaccHUpUKAIMSA YIJIEBOJOB (MOHO-, AU- U TOJHCAXapHUIBI).
I'moko3a — mpocredmmii MoOHOcaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢du3MuecKre 1 XMMUYECKUe CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
Opo’KeHHE TIIOKO3bl), HaXOXKJIEHUE B MPUPOJE, MpPUMEHEHHe, OHOJorHuecKast
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak
pUpoAHble noauMepbl. CTpoeHHE KpaxMmana M Leulosio3bl. Pusznueckue u

XMMHUYECKHE CBOICTBA Kpaxmaia (THIPOIN3, KAUeCTBEHHAs PEAKIMs C HOI0M)

A3oTcoaepikalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuveckue coeauHeHus. Pu3nuecKkue u

XMMHUYECKHE CBOMCTBAa aMHHOKHCIOT (Ha IpumMepe riauiuHa). buonorumueckoe




4.2

3Ha4YeHUE aMUHOKUCIOT. IlenrTuabl
benku kak nOpuUpOIHBIE BBICOKOMOJEKYJsipHbIE coenuHeHus. [lepBuyHas,
BTOpUYHAS WU TPETUYHAS CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:

TUApOoJIn3, A€HaTypanus, KaYCCTBCHHBIC pCaKIIMKU Ha Oenku

BricokoMoneKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJMMEPU3AIIIH, CPEAHSISI MOJIEKYJIApHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

noJIMMepur3alAa U NOJUKOHACHCAIUA

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BELIECTB W HUX IPEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

1.3

XUMHUYECKUH dJIeMEHT. ATOM. SIapo aToma, W30TOMBI. DJIEKTPOHHAS 00OJIOUKa.
DHepreTUyeckre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHus dJIEKTPOHOB M0 OpOUTANSIM B aTOMax JIEMEHTOB

TNEPBLIX LIeTHpéX IepruoaoB. QHCKTpOHHaﬂ KOH(I)I/IpraI_[I/ISI aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMHIecKux 3aeMeHToB 1. 1.
MengeneeBa. CBA3b NEpUOAMYECKOrO 3akoHa M Ilepmoanueckold CUCTEMBI
XxuMu4eckux aieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB XUMHUYECKHUX OJJIEMEHTOB U
o0pa3yeMbIX MUMH TPOCTBIX U CJIOXHBIX BEIIECTB IO TpyIIaM W MepHoJaM.

3HaueHHUE NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHABI XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAST W TOJSpHas, HWOHHAs, MeTaindeckas). VoHBI:
KaTHOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanenTtHoCcTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEUICCTB OT TUNA KpUCTAUIM4eCKOW pem€rku. IloHsTHE O AMCIEpCHBIX

cucremax. VcTuHHBIE B KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JIA BEUIECTBA B




1.6

1.7

pactBope
Kinaccudukanms HeopraHm4eckux coeqnHeHnid. HoMeHkiiaTypa HeopraHm4ecKux
BEILIECTB
Xumuueckas peakuus. Krnaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXpPAHEHHUS MAacCChl BEIIECTB,

3aKOH COXpaHCHU U IIPCBpalICHUA SOHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumMble peakuuu. XHUMHUYecKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

COCTOSIHME XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

1.11

2.1

2.2

QHGKTPOJ'II/ITI/I‘IGCKEIH Jucconuanms. CunpHple U ciiaOble QJICKTPOJIUTEI. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIas, HeﬁTpa.]'IBHafI, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOMCTBAa HEMETAJIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MPUMEPE KUCIOPO1a, CEPHI,
dbocdopa u yraeponaa)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHoB, Cepbl, a30Ta,
¢dochopa, yrmepoga W KpeMHHs) M MX  COEAMHEHUM  (OKCHIOB,
KHCIIOPOJICOICPKAIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHnenue

BOXKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnsl. Ilonoxenne wmeramwioB B Ilepuogudeckol cucTEME XUMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obune ¢puszndyeckue cBoicTBa MetamioB. CIiIaBbl METAJJIOB.

DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJIOB
XUMHUYECKHE CBOMCTBA BAXHEHUIIMX METAIJIOB (HATpHUM, Kajaui, KaJbLUM,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKelie30, MeIb) U WX coeauHeHui. OOmme

CHOCOObI MOJTy4YeHHs] METaUIOB. [I[pruMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'emeTnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1acCcaM

XUMUS U )KA3HD

3.1

Pons xuMum B oOecCredeHWMH HSKOJOTHYECKOW, SHEPTeTHUYECKOW W THIIECBOU
6€3OHaCHOCTI/I, paBBI/ITI/II/I MCAUIIUHBI. HOHSITI/IG (6] HaquBIX METOAAaX ITO3HAHUA

BCIICCTB U XUMUYCCKUX peaKuHﬁ

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBINUIEHHOTO MOTYYEHUS




3.3

BOXHEHIIMX BEIIECTB. YEIOBEK B MHUPE BELIECTB U MATEPHAJIOB: BAaKHEUILIHME
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTEpUalibl, KPackKH, CTEKIIO,
KepamMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATepUaJibl, OPraHUYEeCKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMUd UM 3J0pOBbE YEJIOBEKa: IMpaBWIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX

IIperaparTos, IpaBujia 0€30I1aCHOT0 MCITOJIL30BaHUs IIpenapaToB OBITOBOM XHMHH

B IIOBCEHEBHOU KU3HU




CUCTEMA OLEEHKN AOCTUXEHUA OBYHAOLLMMUCA

NNAHUPYEMBDIX PE3YJ/IbTATOB OCBOEHUA OBPA3OBATE/IbHbIX MPOrPAMM HA
YPOBHAX OCHOBHOI'O OBLLEIO U CPEAHEIO OBLLEFO OBPA3SOBAHUA

YYEBHbIW MPEAMET «XUMMUSA»

Ha ypokax XuMuM OIEHHUBAHMIO TMOMJIEKAT Cieayiolmue  crneuuduueckue
YMEHUSL:

8vi0ensimb CYIIECTBEHHbIE IIPU3HAKN OCHOBHBIX XUMUYECKUX MOHSITHIA;

UCNOIb308aMb IOHATHS 17151 OOBSCHEHUSI OTACIBbHBIX (PAKTOB U SIBJICHU;

6vlbupams  OCHOBAHHWA W  KpUTEpUU Ui KIAcCU(UKALMM  BELIECTB
U XUMHYECKHUX PEAKLIUIL;

YCmMaHasaueams NIPUIUHHO-CIIEICTBEHHBIE CBA3H MEXKAY OOBEKTAMH U3YUCHUS;

npumMeHAmb B TPOLECCE TO3HAHUS I[IMPOKO HCIOJIb3YEMBbIE B XUMUHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJEIM (XMMHUYECKMM 3HAK — CHMBOJ DJJIEMEHTA,
XxumMuieckas Gopmya, ypaBHEHUE XUMUYECKON peaKInu);

npeobpazoevléamsb  MOJENbHBIE MPEJICTABICHUS MpPU pElIeHUH Yy4eOHO-
MO3HABATEJIbHBIX 33/1a4;

8bIA68/1AMb U XAPAKMEPU308aMb CYLLECTBEHHbIE NMPU3HAKM N3yYaeMblX

BeW,eCTB U XMMUNYECKUX peaKu,m‘/'l;

BbINOJIHAMb PACUETHI TT0 XUMUYECKUM (HOpMYJIaM U YPABHEHUSIM XUMUYECKUX
peaKuui;

rnaaHupoeams u npoeodumb XUMUYECKUM SKCNEPUMEHT.

Jns opraHu3anuM TEKYIIEro OIICHUBAHHUS O0O0pa30BaTENIbHBIX PE3YJIbTAaTOB
Ha ypOKaX XMMHUH MOTYT MPUMEHSTHCS:

YCMHbBLU ONpOC C UCTIOJIB30BAaHUEM CUCTEMBI CTICTIHAIBHO MO JO0PAHHBIX YCTHBIX
BOIPOCOB;

NUCbMEHHbIU ONnpoCc Ha OCHOBE CHCTEMbl 3aJlaHUN Pa3IMYHOW THUIIOJIOTUU
U YPOBHS CJIOXKHOCTU ISl OLIEHKH YCBOEHHUS OTAEIBHBIX 3JIEMEHTOB COJAECPKaHUS
KOHKPETHOM TE€MbI, B TOM YHCJE€ 3aJaHUl, UMEIOIIUX XapaKTep «MBICICHHOTO
AKCIIEPUMEHTa», KOTOpbIE TPEOYIOT OT 00YYaIOIIUXCsl IPUMEHEHUS! 3HaHU B HOBOM

KOHTCKCTC WJIN JJIA PCHICHUA HCCTAHAAPTHBIX 3a/1a4;



BBITIOJTHCHHUE NPAKMUYEeCKUX pabom, TTIO3BOJISIONINX OIIEHUBATh YMEHHUSI PaOOTHI
C XWMHYECKHMH BEIIECTBAMU M JIaOOpPaTOpPHBIM OOOPYJIOBAHHEM, NPUMEHEHHE
TECOPETUYECKHUX 3HAHUH Ha MPaKTUKE.

B cuny pa3zHooOpazus ¢opM U METOAOB TEKYIEe OIICHUBAHUE YYEOHBIX
JOCTHKEHHUM 00yJaromuxcs O3BOJISET:

— OCYIIECTBIATh AUPPEPESHIIMPOBAHHBIN TOIX0 K OOYYarOMIMMCS C IICJIBIO
BBISIBIICHUS WX CIHOCOOHOCTH K TPUMEHCHHWIO 3HAHWK B PA3IMYHBIX CUTYaIUsX,
TOTOBHOCTH K CAMOKOHTPOJIIO M CAMOOIICHKE PE3yJIbTaTOB CBOMX JIOCTHKCHUI;

— BBISBIISATH MPUYUHBI 3aTPYJHEHUN OOYUYAIOIMIMXCSA MPU padoTe ¢ ydeOHBIM
MaTepUajoM;

— CJIeIUTh 3a XOJIOM TIpollecca OOydYeHHs U 1O Mepe HEeOOXOAUMOCTH
OTIEPAaTUBHO KOPPEKTUPOBATh (OPMBI €r0 OpraHu3allid, OCOOCHHO B YACTH
CaMOCTOSITENIbHOM MO3HABATEIHLHON ACSITEIFHOCTA 00YJaIOIINXCSl.

TemaTndeckoe OICHUBAHUE TPEIMETHBIX PE3YIhTATOB 10 XMMHUHU HAIpPaBICHO
HAa KOMIUIEKCHYIO OIIEHKY 3HAaHMM W YMEHHUM OOydYarouuxcsl IOcCje 3aBEpIICHUS
U3Y4YCHUS OINpPEICIICHHON TEeMbl WJIM pasjenia yuyeOHou mporpamMmbl. OHO mOMoOraer
VYHTEIIO0 OMPEACIIUTh YPOBEHh YCBOSHHUS MaTepHaia U TOTOBHOCTh OOYYArOIIMXCS K
TaNbHEHIIEMY HM3yYCHHIO TPEAMETa, a TaKKe CKOPPEKTHUPOBATH 00pa30BaTeIbHBIN

MPOLECC ISl AJOCTUAKEHHUS JTYUIlINX PE3yIbTaTOB.

OueHuBaHKUe YCTHbIX OTBETOB

OpHol U3 TPagUUMOHHBIX (OPM MPOBEPKU 3HAHUN M YMEHHI 00ydYarolmuxcs
SBJISIETCS] YCTHBINM onmpoc. K MeTogamM yCTHOTO KOHTPOJISI OTHOCATCS: Oecesia, pacckas
y4€HHKa, OOBSCHEHHEe, KOMMEHTHPOBAaHHE TEKCTa Yy4yeOHHKA, YTCHHE CXEMBbI,
cooOreHre. YCTHBIA OMPOC UCTIOIB3YETCS B XOE PA3UYHBIX TUIIOB YPOKOB, Yallle
B HavaJie ypoKa C LEeJbI0 aKTyaJu3aluy 3HaHUH, HEOOXOIUMBIX ISl U3y4YEHUS HOBOTO
TEOPETUYECKOTO0 MATEpHaia, a TAKKE B KOHLE YpPOKa Il MEPBUYHOTO KOHTPOJIA
Y 3aKPEIUICHHS MTOJTYUYEHHBIX HAa YPOKE 3HAHUM.

B kauecTBe OCHOBHOIO MHCTPYMEHTApPHsI YCTHOTO OIPOCA BBICTYMAET CUCTEMA
BOIIPOCOB, MOCTPOEHHBIX HA OCHOBE KOHKPETHBIX 3JIEMEHTOB COJIEPKAHUS U3YUEHHOTO
MaTepuaia, MO0 HOBOTO Marepuaia, Nojajexaniero 3akperuienuto. ConeprkaHue
BOIIPOCOB YYMUTEJb OMNpPENEIsieT € YYETOM MOJATOTOBICHHOCTH OOYyYaroIIHUXCs

Ha MOMCHT U3Y4YCHUS COOTBCTCTBYIOIICTO MaTCpHaJia.



[Ipy oueHMBAHMM YCTHOTO OTBETa OOYYAIOIIErocsl Ha MOCTaBJIEHHBINA BOIPOC
€JIECO00PA3HO IPUMEHSITh CIEAYIOIINE KPUTEPUHU:

OTmeTKa «5» cTaBUTCA NPU YCI0BUM, €CNU 0byYatowmiics:

— JIaeT TOJIHBIM apryMEHTHPOBAHHBIA OTBET, W3JI0KEHHBIM B ONPENEICHHOU
JIOTHUYECKOM TIOCIIEIOBATENBHOCTH;

— JEMOHCTPUPYET NOHUMAHHE CYIIHOCTH COOTBETCTBYIOIIMX XHMHYECKHUX
HNOHATUN, 3aKOHOB M TEOPHM, HMCHIOJB3YyEeT MX BO B3aMMOCBSI3U JJIsl OOBSACHEHUS
paccMaTpUBaEMBbIX SIBICHUM U CBOMCTB N3y4aeMbIX BEILIECTB;

— YCHEUHO peaau3yeT MOJy4YEHHBbIC paHee 3HAHUs I IOCTPOECHUS BBIBOJOB
1 00001IEHMIA.

OTMmeTKa «4» CTaBUTCA NPU YCNO0BUK, ECN 0ByYatowminca:

— JIaeT OTBET, TONYCKAIOIIMNA HEKOTOPhIE HETOYHOCTH B TOJIKOBAHUHU CYIIIHOCTH
(haKTOB U SBJIICHUI, O KOTOPBIX UAET PEUb;
— CaMOCTOATENIBHO YCTPAHAET UMEIOIIUECS B OTBETE HETOYHOCTH.

OTmeTKa «3» CTaBUTCA NPU YCIOBUM, €CIN 0byYatoLLnnca:

— JaeT OTBET, KOTOPHIN IO COACPKAHWIO B OOJBIICH YAaCTH yIOBIETBOPSICT
TpeOOBAaHUSAM K OTBETY Ha OTMETKY «4», HO JOMYCKaeT OMMOKH MPH MCIIOJIb30BAHUH
TEOPETUUYECKOTO U (PAKTOIOTHUECKOTO MaTepraa;

— HE JSMOHCTPUPYET YMEHHUS IO YCTAHOBJICHHUIO CBS3M MEXKIYy H3YYCHHBIM
paHee ¥ HOBBIM TEOPETHUYECCKUM MaTEPHAIIOM;

— 3aTPYIHSETCS B IOCTPOSHUH BBIBOJIOB U OOOOIICHHIA;

— JIOMYIICHHBIC OITUOKH UCIIPABIISIET C TIOMOIIBIO YUUTEIIA.

OTmeTKa «2» CTaBUTCA NPU YCI0BUM, €CNU 0byyatowmiics:

— JIaeT HEBEPHBIN OTBET;

— IIOKa3bIBACT OTCYTCTBHUE 3HAHUMN COOTBETCTBYIOIINX ITOHATUI
Y 3aKOHOMEPHOCTEM;

— HEBEPHO MPUMEHSET U3yUEHHBIE MTOHATHUS, 3aKOHBI U TEOPUU JIJIS1 OOBSICHEHUS
paccMaTpUBAaEMBbIX SIBJIEHUN U CBOMCTB N3y4YaeMbIX BEILIECTB;

— 3aTPYAHSETCS B UCIPABJICHUN AOMYIIEHHBIX OIIMOOK KaK CaMOCTOSITENIbHO,

TaK U C IOMOIIBIO YUUTCIIA.



OueHnBaHMe NUCbMEHHbIX pa60T

B npakthke mnpenogaBaHus XMMHMM B PaMKax TEKYIIETO W TEMAaTHYECKOIO
KOHTpOJISI 3HAHUM HCIOJB3YIOTCA PAa3jIu4Hble NUCBMEHHBIE 3amaHus. Ilpu Bce
pa3HO00pa3uK MUCbMEHHBIE 3a/1aHUsl CXOAHBI 10 CBOEH 11€JIEBOI HANIPaBICHHOCTH,
CYTh KOTOPOH 3aKJIF0YAETCS B TOM, YTOOBI HE MPOCTO YCTAHOBUTH, YTO 3HAIOT U YMEIOT
oOyuaroluecsi, CKOJIbKO 00eCieunTh OOBEKTUBHYIO OLIEHKY TOTI'0, KaK U B KAKHX
B3aMMOCBS351X OHH MOTYT IPUMEHSATH MOJyYCHHBIE 3HAHNS U YMEHUS [UUIS aHAJIU3a,
OOBSICHEHUSI ¥ TPOTHO3UPOBAHUS Pa3IMUHOTO POa SIBJICHUM.

OxapakTepu3yeM OCOOCHHOCTH OILICHHBAHHUS HEKOTOPBIX BHJOB 3aJlaHUM,
KOTOPBIE TPAJULMOHHO MWCIOJB3YIOTCA I NPOBEACHUS OLEHOYHBIX IMPOLEIYD

B paMKaX TCKYIICIO U TCMAaTHICCKOI'O KOHTPOJLA 3HAHUU.

XUMWUYECKUI OMKTaHT.

XWMHYECKUH AUKTAHT COCTOUT M3 TIEPEUHS BOIPOCOB, MPOBEPSIONINX 3HAHUS
Ha PENPOAYKTUBHOM yYPOBHE, TPEOYIONTNX OBICTPHIX M KpaTKuX OTBeTOB. Hampumep:
3HAHWE CHUMBOJIOB XHMHYECKUX DJIEMEHTOB, (OopMyn W Ha3BaHUW BEIIECTB,
TEPMUHOJIOTUH H TIP.

[Ipr oOLIEHMBaHMM XWUMHYECKOTO JHKTaHTa IeJeco00pa3HO IPUMEHSTh
CIIEYIONTNE KPUTEPHUH:

OTMeTKA «5» CTaBUTCS NPH YCIOBUHU, €CIU OOYJAIOIIUICS BEPHO 3aIlMCHIBACT
oT 95 1o 100% oTBeTOB;

OTMeTKA «4» CTaBUTCS NPH YCIOBHH, €CIM 00YYAIONMIUNCS BEPHO 3aIUCHIBACT
oT 80 10 94% oTBETOB;

O0TMeTKA «3» CTaBUTCS NPH YCJIOBHH, €CIM 00YUYaIOIIUNACS BEPHO 3aITUCHIBACT
oT 60 10 79% OTBETOB;

OTMeETKA «2» CTaBUTCS TPH yCIIOBUH, €CIIM 00YJArOITUICS 3aliChIBACT MECHEE

60% OTBETOB.

TectnposaHue.

Mo>xHO BBIACIIMTHG OCHOBHBIC BBl TCCTOBBIX 3aHaHHﬁ, KOTOPBIC HCITIOJIb3YIOTCA

JUTSI IPOBEPKU 3HAHUM M YMEHUN 00YYaIOIIMXCS MO Pa3IMYHbIM TEMaM:



C BEIOOPOM OTBETa/OTBETOB (TIpeIaraeTcsi BHIOPATh MPaBUIIbHbIE OTBET/OTBETHI
U3 TPEAJIOKEHHBIX BAPUAHTOB);

C KOPOTKMM OTBeTOM (TpeOyercsi J1aTh KpaTKH OTBET Ha BOIMPOC
VI BBITIOJTHUTH 33JJaHUE B HECKOJIBKUX MPEATIOKEHUSX );

Ha COOTBETCTBHE (HY>KHO YCTAaHOBUTH COOTBETCTBUE MEXKY FIEMEHTAMU JABYX

MHOXECTB);

Ha TIOCJIEIOBATEIBHOCTh (TpeOyeTcss pacCTaBUTh SJIEMEHTHI B TMPaBUIBLHOU
MOCJIeI0BATEIILHOCTH).

[lenecooOpa3Ho NPUMEHUTH HOPMATHBHOE JTUXOTOMHYECKOE OIICHUBAHHE
PE3yIHTATOB BBITOTHEHUS KaXKIOTO TECTOBOTO 33/IaHMsI, HAITPABICHHOTO HA TPOBEPKY
YCBOEHUS OJTHOTO AJIEMEHTa COJEPKaHMUSI.

[Ipumepnas 1mkana mnepeBoja Oamia B OTMETKY (pa3pabatrbiBaercs
B 00pa3oBaTeNbHON OpraHu3aIlvu):

OTMeTKa «5» CTaBUTCS NpPU YCJIOBUH, €CIM OOydaromwuiics HaOpan oT 85
10 100% ot obmero unciia 6aaios;

OTMeTKa «4» CTaBUTCS NPU YCJIOBUH, €CIM OOydaromwuiics HaOpan oT 65
10 84% ot obmero unciia 6aaIoB;

oTMeTKa «3» CTaBUTCS NpPU YCIOBUH, ecii oOydarommuiics HabOpan ot 50
10 64% ot ob1mero unciia 6aaIoB;

O0TMETKA «2» CTaBUTCS MPHU YCIOBHUH, eciii oOydaroniuiics Hadpan meHee 50%

OT 0011ero uncia 0ajuioB.

OueHunBaHue peweHunAa pacy4eTHbIX 3aau.

PacuerHble 3a1aun 110 XUMHUM B CUCTEME OLICHUBAHUSA UIPAIOT BAXKHYIO POJIb
B OLICHKE YpOBHS TOHMMaHUsi M YCBOEHHs MaTepuana oOyvaromumucs. OHuU
IIO3BOJIAIOT IIPOBEPUTH HE TOJBKO 3HAHUE TEOPETUYECKMX OCHOB XUMHH, HO H
YMEHHE TMPUMEHATh HMX Ha TMPAKTUKE, IPOBOAUTH pACUETHl, AHAIU3UPOBATH
pe3ynbTaThl U JIeJaTh BBIBOJBL. PacueTHble 3a1aun MOTYT BKJIIOUATh B CE€0S pelIeHHE
YpaBHEHUH XMMHUYECKUX PEaKIMii, pacueT Macchl, 00beMa, KOHIICHTPAIlMU BEIIECTB,
a TaKXke ONpeAceHHE APYTrMX XUMHUYECKUX IapaMeTpoB. PacueTHepie 3amaun
MOMOTalOT pa3BUBaTh JIOTUYECKOE MBIIUICHHE, YMEHHE pabdoTaTth C JaHHBIMU
Y IPUMEHSTh TEOPETHUECKNE 3HAHUS HA MPAKTHUKE.

HpI/I OLCHUBAHNHM ITMCBMCHHBIX peHIeHI/Iﬁ pPAaCUCTHBIX 3aaa4d PCKOMCHAYCTCA



110 BO3MOYKHOCTH Ha BCEX dTarax HUCI0JIb30BaTh 000OIICHHBIE KPUTEPUHU OLICHUBAHHUSI
takux 3amanuii B KMM OI'D (Ha ypoBHE OCHOBHOTO 00IIero oOpa30BaHUS)
u KM EI'D (na ypoBHe cpenHero ooiiero o0pa3oBaHus) 10 XUMUHU.

Pemenne pacdeTHON 3amadMl TpEAIojiaraeT BBIOJHEHUE OTPEICIICHHOM
MIOCTICIOBATEIPHOCTH  JIOTUYECKUX  JIEHCTBUH C  (PU3MYCCKUMHU  BEIMYUHAMHU
Ha OCHOBAHWHM COOTHOIIEHWW BEIIECTB — YYAaCTHUKOB peakmuu. B 3aBucuMocTh
OT YCIIOBUS 3a/ladyll KOJMYECTBO TaKHUX JIOTHUECKUX JCUCTBHA MOXET OBITh

paznuyHbIM. [103TOMy IpU OLEHHWBAHMM BAKHO YUYUTBIBATh TO, KaK OOyYaroIIUKCS

BBICTPAMBAET HYKHYIO IOCJIEI0BATEIBbHOCTh 3TUX ACHCTBUM, U OLICHUBATh Ka)I0€
U3 BBIIOJIHEHHBIX ACUCTBUM, KOTOPOE OYAET SBISTHCS JIEMEHTOM OTBETA.

OOBEKTOM OLIECHUBAHUS PEIICHHS PACUETHBIX 3a7a4 SBISIOTCA:

1) mpeaMeTHBIN pe3ynbTaT — CHOPMHUPOBAHHOCTD YMEHUS TIPOBOAMTE PACUCTHI
110 YPAaBHEHUIO XUMHUYECKOW PEaKLUu;

2) MeTanpeJMETHBIC pe3ylbTaThl — C(QOPMUPOBAHHOCTh YMEHHWH CTPOUTH
JIOTUYECKHUE PACCYKIEHUS, CAMOCTOSATEIbHO BBIOMpPATH CIOCOO pelieHus y4eOHOMN
3a/1a4n.

Jlormueckue IEHCTBUS, KOTOPBIE SIBISIFOTCSI HEOOXOAWMBIMHM JUIsl PEILICHUS
pacueTHOM XMMHUUYECKOW 3aJ1a4H 110 YPABHEHUIO XUMUYECKOU PEAKIINU:

1) cocraBieHue ypaBHEHUS XHUMHYECKOW pEaKIUH, O KOTOPOW HIET peub
B YCIJIOBUH 3a/1a4U;

2) ompeneneHre COOTHOIICHHS KOJIMYECTBA BEIECTB — MPOMOPIIHOHATIBHOM
3aBHCHUMOCTH, KOTOpasi YCTaHaBJIMBAETCS B COOTBETCTBUU C KO3 (UIIMEHTaAMU
B YPaBHEHUH PEAKIUH;

3) HaxoXIEeHUE UCKOMOU (DU3MUYECKON BETUUNHBI.

Kaxxnoe nornueckoe nedcTBue oneHuBaerca B 1 Oamin, cyMMapHbId Oani
3a BEpHOE peleHune 3a1aun — 3 6amia. Takoil MpUHIMI KPUTEPHATEHOTO OIEHUBAHUS
nenecooOpa3eH Ha NEpBBIX JTanax (HOpPMHUPOBAHMS YMEHHUsS pellaTh pacyeTHbIC
3anauu. B mpoiiecce nzyueHus: yaeOHoro npeamera « XUMUs» UCIONIb3YIOTCS 3aaHusl,
YCIIOBHE KOTOPBIX JIONOJIHAETCS HOBBIMHM JJIEMEHTAMM 3HAaHHWH, YTO MPHUBOJIUT
K YBEJIMYEHUIO KOJMYECTBA Y4YEOHBIX JEUCTBUI, HEOOXOAUMBIX JUISl PEIICHUS
pacuyeTHoU 3anayu. [Ipu 3TOM CXOJHBIE MO CBOEMY XapakTepy y4yeOHbIe ACHCTBUS,
HaIpUMep HaxOoXJEeHHe Macchl (00beMa) BEIIECTB IO H3BECTHOMY KOJIMYECTBY
BelecTBa (M HA0OOpPOT), MOTYT TOBTOPSTHCA NPUMEHUTENIIBHO K HECKOJIbKUM
BemniecTBaM. B 3TOM ciiydae Takue AeWCTBUA 1ienecooOpa3HO OlleHMBaTh B 1 Gai.

K kputepusiMm oleHUBaHUS PEIICHUS PACYETHOM XMMHYECKOW 3aJadyu MOTYT OBITh



OTHECEHbI CIEAYIONINE TOKA3ATEIN MBICTUTEIBHOU IEATETbHOCTH:

1) moHMMaHWEe XWMHUYECKOH CYIIHOCTH Tporiecca (COCTaBIICHHE ypaBHEHHUS
XUMHUYECKOU peaKilnm);

2) YCTAaHOBJICHHE TPONOPIMOHAILHOW 3aBHCUMOCTH (COOTHOIICHHS) MEXITY
KOJMYECTBOM BEIlIECTBA YYACTHUKOB MPOLIECCa BO B3aUMOCBSI3H;

3) IpUMEHEHHE  COOTBETCTBYIOIIMX  CHOCOOOB  BBIYMCICHUS  3a/IaHHOMN

(bu3HUeCKOi BEIIUYUHBI.

PekomeHmyeTcs MPUMEHSTh MTO3JIEMEHTHOE OIEHUBAHUE PEIICHUS PAaCUETHBIX
XUMUYECKUX 3a71a4:

BEPHO 3aIlMCaHbl TPH SJIEMEHTa OTBeTa — 3 Oasa;

BEPHO 3aIMCcaHbl /1Ba AIEMEHTa 0TBeTa — 2 6asa;

BEPHO 3aIMCaH OJIMH 3JIEMEHT oTBeTa — 1 Gam;

BCE AJIEMEHTHI OTBETA 3arrcaHbl HeBepHO — 0 6asUIoB.

Jns ompeneneHusi ypoBHS CHOPMUPOBAHHOCTU y OOYYarOIIMXCS YMEHUMH
pelaTh pacC4eTHbIE XUMHUECKUE 3a/1a41 [IPY U3YUYEHUH KaXKA0W TEMbl PEKOMEHTYETCS
IIPOBOJUTH KPATKOBPEMEHHBIC MUChbMEHHBIE PAOOTHI, 3aJaHUsI KOTOPOW BKIIOYAIOT

PaCUYCTHBIC 3a1a491 PA3HOI'O YPOBHS CJIOKHOCTH.

KpaTkoBpeMeHHaA NpoBepoYyHas paborTa.

[To mepe u3yueHusi 000N TEMbI Kypca XMMHH TMPOUCXOJUT «HAKOIUICHHUE)
3HaHUU, a TAK)K€ YMEHUHN MPUMEHATh UX B Pa3JIMUHBIX YU4eOHBIX cUTyalusx. B memsx
OIIEHKM YMEHHMM MPUMEHSTh TOJyYEHHbIE 3HAaHHS B CHCTEME M B3aMMOCBS3U
1IeJIecO00pa3HO MCMOIB30BaTh KpaTkoBpemeHHble (10—15 MuHYT) mnpoBepouYHbIE
paboThI, BKIIOYAIOIINE HEOOJBINOE KOJWYECTBO 3aJaHUN Pa3HBIX THIIOB M YPOBHS
CIOKHOCTH. KpaTKOBpeMEHHBIE TPOBEPOUHBIE PAOOTHI IMO3BOJISIOT  OLICHUTh
c(hOPMHUPOBAHHOCTh HECKOJIbKUX B3aMMOCBSI3aHHBIX TOHATUM B MPOIIECCE U3YyUCHUS
OTAEIbHBIX MOATEM/OJIOKOB.

KparkoBpeMeHHbIE TMPOBEpPOUYHBIE PAOOTBI MOTYT COJACpPKAaTh 3aJlaHuUf,
TpeOyIOIe COCTABICHUS YPaBHEHUN XUMUYECKUX peakuuid (Hampumep, 3aaaHus
Ha XapaKTEPUCTUKY CBONCTB M3y4aeMbIX BEIIECTB, T'€HETUYECKYIO CBS3b MEXKIY
BEILIECTBAMU PA3JIMUHBIX KJIACCOB), a TAK)KE PACUETHBIE XMMUYECKUE 3a/1aud U JPYTue
Tumnbl 3anaHuii. KomuyecTBo 3amaHuii B paboTe 3aBUCUT OT TUIA U CJIOKHOCTHU

BKIIOYCHHBIX BaI[aHI/Iﬁ U OT BPECMCHHU, OTBOAMMOI'O HAa X BBIIIOJIHCHHC.



[Ipumepnass 1mkama mepeBoja Oamna B OTMETKY  (pa3palaThiBaeTcs
B 00pa30BaTEIbHON OpraHU3aIliN):

oTMeTKa «5» CTaBUTCS TMPH YCIOBUHM, €CIH OOydarommiicss HaOpan
ot 85 mo 100% ot obmero uucia 0amIoB;

OTMeTKa «4» CTaBUTCS NPU YCIOBUH, €clii oOydaromuics Habpam oT 65
10 84% ot obmero uncia 6aaIoB;

oTMeTKa «3» CTaBUTCA NPH YCJIOBHH, €ClIu oOydaromniuiics HaOpan ot 50

1o 64% ot 00I11eT0 YKnciia 0aJlIoB;

OTMETKA «2)» CTaBUTCA MPHU YCIOBUU, €CIIH 00yyvaromuiica Habpai Mmenee 50%

oT 0o01Iero uncia 0ajuioB.

TemaTuyecKan KOHTPOIbHaA paboTa.

®opmoii OlICHMBaHUS YYEOHBIX AOCTHKEHHUW B paMKax HW3Y4YEHHS] TEMBI
WIN pa3zelia Kypca XUMHH SIBJISIETCS] KOHTPOJIbHAs padoTa.
[Ipu opranuzanu W JajJbHEWINEM OICHWBAHUU KOHTPOJIBHBIX paboT
[0 XMMHUU CHayajla ONpelessiOTCs MOAXO0bl K MOCTPOSHUIO KOHTPOJIBHONU paboThI,
a3aTeM K 0TOOpY KpUTEPHEB OLICHUBAHUS KaK OTJEIbHBIX 3aIaHH, TaK U BCeil pabOThI
B ILeJOM. 3aJaHusg KOHTPOJbHOW pabOThl OpPUEHTUPOBAHBI HAa IPOBEPKY
OCHOBOTOJIAraroluX 3JIEMEHTOB COJIEPKaHUs Kypca XUMUU U CHOPMUPOBAHHOCTH
OpEeIMETHBIX U METaIllpeIMETHBIX yYMeHUil oOydaromuxcs. KoHTponbHyo paboty
CJIEIyEeT UCIOJIb30BaTh 10 3aBEPIICHNN N3YUYEHUS TEMBI LIEIMKOM, a HE OTIAEIbHBIX
noaTeM/0JI0KOB, M3y4aeMbIX Ha ypokax. [[ns KOHTposbHON paboThl OTOMpaeTcs
caMbIi 3HAYMMbIA Marepuall TeMbl. [I0 CBOEH TUMOJIOTMM 3aJaHUsI  KOHTPOJIBHOM
PabOTHI aHATIOTMYHBI 33/1aHUSAM, KOTOPbIE UCTIONIB3YIOTCSI TPU N3YYEHUH KOHKPETHBIX TEM.
PekoMenayeM crhemyronme KpUTEpUH JUIA  TIEpeBojia  OOmIed  CyMMBI
HAYKCIICHHBIX 0aJUIOB B OTMETKY MO MATHOAJIILHOM LIKaJIe:
OTMeTKa «5» CTaBUTCS NpPH YCIOBUHU, €CIM oOydaromuiics HaOpan oT 85
10 100% ot ob1ero yuciia 6aaios;
OTMETKAa «4» CTaBUTCS TPH YCIOBUHU, €CIM OOydJaromuiicss HabOpam oT 65
10 84% ot obmero unciia 6aaIoB;
oTMeTKa «3)» CTaBUTCS NpPH YCIOBUHU, €ciM oOydaromuiics HaOpan or 50
10 64% oT 001Iero Unciia 6aioBs;

O0TMETKA «2» CTaBUTCS MPHU YCIOBHH, €Ciii o0y4daromuiics Haopan menee 50%



OT 00111ero uncia 0aIoB.

OLeHKa NpaKTU4YecKoi paboTol

BelltoniHeHHE MpakTUYECKHX paldoT MPEeAnoaraéT KOMIUIEKCHYIO OLEHKY

00pa3oBaTeNbHBIX JOCTHKEHUN OOYJaIONUXCS C YYETOM B3aMMOCBSI3U OTACITBHBIX

MoKa3aTeJien.

KonTponupyembiMu — pe3yibTaTaMu

BBIIIOJTHSIEMBIX  JEUCTBUU

ABJIAIOTCA

3HAHUEBBIN U I[GHTCHBHOCTHBIﬁ KOMITIOHCHTBI, KOTOPBIC IPEACTABIICHLI B Ta6J'II/II_IC.

KoHmposnupyemesie pe3yanbmamel 8einoaHAeMbix 0elicmeuli, ux oueHusaHue

. Onenka . Onenka
3HaHUEBbIl KOMIIOHEHT JlesiTe IbHOCTHBII KOMIIOHEHT
(0asIbI) (0asIbI)
1) 3nanue 1a00paTOPHBIX CLIOCOOOB 1 1) CoGmonenue mpaBui Oe3ormac- 1
MOJTYYEHHUsT KOHKPETHBIX BEIIECTB; HOH paboThl TpU BBINOJIHEHHH
3HaHHE (PUBNYECKUX U XMMUYECKUX XMMHYECKHX OIBITOB
CBOMCTB BELIECTB, KOTOPHIE CIIETYET
YUUTHIBATh MPHU BEIOOpPE HEOOXO0H-
MOTro croco0a ux coOupaHust
2) 3HaHue (QU3UYECKUX U XHUMH- 1 2) CobOmoneHne TpaBuil padOThI 1
YECKUX CBOMCTB BEILIECTB, KOTOPHIE ¢ snabopaTOpHbIM 000pYyIOBaHUEM
CIIEyeT Y4YUTHIBATH IPH BBIOOpE IIPU MOHTaXe IPUOOPOB
HE00X0IMMOr0 criocoba ux
coOupaHust (METOJJaMH BBITECHEHUS
BO3JyXa M BOJABI) M Ul JOKa3a-
TENbCTBA HAIMYMS MOJYYEHHBIX
BEILIECTB
3) 3HaHue yCIOBHH TPOTEKAHUS 1 3) I'pamoTHOE obecnedeHue ycio- 1
XUMHAYECKHX TIPOILIECCOB, HCIIOJb- BUH IS TIPOBEACHUS XMUMHUYECKHX
3yeMbIX I TIOJTYYEeHHUS M HCCIe- MPOIeCCOB (HAarpeBaHWe PeaKIMOH-
JOBaHUS CBOWCTB 3aJJaHHBIX HOW CMECH; U3MENIbYCHHUE TBEPIIBIX
BEILIECTB BEIIECTB; PAacCTBOPEHHE BEIIECTB
B BOJIE U T. [I.)
4) Hcnonb3oBaHWE XHUMHYECKOM 1 4) OcymiecTBieHre HaOIIOACHUI 1
CUMBOJIMKM  JJIsI  COCTaBIICHMS 3a X0JIOM Tporiecca, pUKcupoBaHue
¢dopmMyn BellecTB U ypaBHEHH Y OITMCAHUE ero Pe3ysIbTaToB
OCYILECTBIISIEMBIX XUMHUYECKHX
peakuuit




5) ®opmynaupoBaHue BBIBOJIOB 1 5) CocraBiieHre oT4eTa O MPOJIC-
n 0000meHni 1Mo pe3yJabTaraM JaHHOM paboTe
MIPOBE/ICHHBIX UCCIICOBAHUI

MaxkcumalibHbIM UTOroBei 0aur; 10

OTMeTKa 110 NATHOAIUILHOM IIKAJIE:
«5» — 9-10 6amnoB
«4» — 7-8 bGamioB
«3» — 5-6 bGamioB
«2» — MeHee 5 OamIoB




OLUeHMBaHMe NPOEKTHOM U Uccnea0BaTe/IbCKOM AeATENbHOCTU

[IpoekTHast 1 uccneaoBaTeNbCKask JEATEIbHOCTh (OPMHUPYET y O0yUarOIIMXCS
CIIOCOOHOCTh  JIEUCTBOBaTh CaMOCTOSITEIbHO, WHHIIMATUBHO M OTBETCTBEHHO,
WCTIOJNB3YS MPEIMETHBIC 3HAHUSI B KAYECTBE MHCTPYMEHTA ISl PEIICHUS] TPOOJIEMBI.
VYyeOHast MpPOEKTHAs M HCCIEN0BATENbCKass JEATEIbHOCTh JOJDKHA 3aBEpIIATHCS
MaTEepUAIbHBIM  MPOAYKTOM: MAaKETOM, MOJENbIO, OTUYETHBIMU MaTepuajaMu
(B ciaywyae TpoeKTa), NHCbMEHHBIM oOT4eToM (pedeparoMm, aHAIUTHUYCCKUMHU
MaTepualiaMy, CTEHAOBBIM JIOKJIAJ0M U JIp.).

OO0s13aTeNbHBIM YCIOBHEM MPOEKTHON M HMCCIEN0BATEIbCKON JESITEIbHOCTU
ABJISIETCSl BEJICHUE JHEBHUKA, B KOTOPOM OTPAKAIOTCS BCE ATalbl paOOThI, 3a/Jauu
JUIST  KaKJIOr0 JTama W MPOCIEKUBACTCS aIrOpUTM pPabOThl Haa MPOEKTOM
WU HUCClIeIoBaHMEM. XOJI OSKCIHEPUMEHTAa UM €ro pe3yibTaThl (UKCUPYIOTCA
B [IPOTOKOJIE.

JIns  OUEHKH pe3yibTaTOB MPOEKTa WM HCCIEHOBaHUS HEOOXOIHUMO
UCIIOJIb30BaTh 3apaHee pa3pa0OTaHHbBIE OLIEHOYHBIC JIMCTHI C BO3MOKHOCTBIO yueTa
CTENIEHU CAMOCTOSITEILHOCTH, Y4acCTUsl pabOThl B TPYMIIE, COOTBETCTBUS BHIOPAHHBIX
METOJIOB, Iiejienoiaranusi, GopMyIupOBaHUsI MPOOIEMbI U 3a7a4l pabOThl, PadOTHI
C UCTOYHUKAMU UH(OPMALIMH U TIP.

HtoroBasi oOllEHKAa MO MPOEKTY M HCCIEIOBAHUIO JIOJDKHA CKJIQJbIBAThHCS

U3 CyMMBI 0aJIJIOB 32 Ka) bl 3Tar paOOThI.

Mapamempbl oyeHUBAHUSA NMPOEKMHO-UCC1e008amesbCKux pabom

Bcero
Ne Copep:xanne Kpurepun ounennBanns

0as10B
1 Br16op Tembl 1 paboTa obyuarorerocs (0-10)
11 | AxryaneHOCTh TeMbl | O — He 0003HaUeHa; 0-1

1 — o6ocHOBaHa
1.2 ITocTanoBka 0 — He 00o03HaueHa; 0-1
npobaembl/runore3sl | 1 —rumnore3a yeTko 0603HaUeHa

1.3 | Lenenonaranne 0 — He 0003HAYEHO WJIM II€Th HE COOTBETCTBYET 0-2

THIIOTE3E;

1 — nenu 0003HAYCHBI, COOTBETCTBYIOT THUIIOTE3E;

2 — 1enu 0003HAYEHBI, COOTBETCTBYIOT THIIOTE3E,
3aJ1auy MOCTABJICHBI, COOTBETCTBYIOT LIEJIH

14 MeTobl 0 — mer; 0-2




1 — Ha3BaHO, HO HET MOPOOHOTO OIMCAHHS;
2 — OIUCAaHO MOJAPOOHO, IETATLHO

1.5 | Bemonnenue pabotel. | O — HeT; 0-2
Pesynbratel. BeiBogsl | 1 — pe3ynbraThl MPUBEICHBI, HO HE MOKA3aHO, KaK
MIOJTyYCHBI;
2 — ONHMCaHO, KaK BBINOJIHEHA paboTa, YeTKO
BBIJICJICHBI PE3YJIbTATHI, CJICITaHbI BEIBOIBI
1.6 Cunoricuc 1 — caMOCTOSITEIILHOCTE; 0-2
1 — 94eTKOCTh CTPYKTYPBI
2 3amura (0-10)
2.1 | I'pamoTHOCTB 1 — TrpaMOTHOCTH U CTPYKTYPHUPOBAHHOCTH 0-5
1 Y€TKOCTh BBICTYILICHUS,
BBICTYTUICHHSI 2 — TI0CJIEJIOBATEIILHOCTh, YETKOCTH;
3 — comepKaTelbHOCTh, BCE OCHOBHOE H3JIOKEHO,
CyTh pa0OTHI YETKO BBIICIICHA
2.2 Hcnons3oBanue 0 — He HCIOJIB30BAJIKCE; 0-2
MIpe3eHTAIIHH, 1 — Obuin, HO oOydalIUHCAs HE HCHOIH30BAI
JIEMOHCTpAIIHiA WJIN UCIIOJIb30BaJl HEYMEJO;
2 — TpaMOTHOE W YMECTHOE WCIIOJh30BAHNC,
MpE3CHTAMA W/WIM  JIEMOHCTPAIIMM T'PAMOTHBIC,
HaTJISITHBIC
2.3 | OTBeTHI Ha BOIIPOCHI 0 — HE cMOT OTBETHTH HU Ha OJTUH BOIPOC IO TEME 0-2
paloThI;
1 — oTBeTHl HEYBEpEHHBIE, COAEPKAT OMIMOKU, HO
B I[EJIOM yJIOBJIETBOPUTEIIHHO;
2 — OTBeTHI Ha 2—3 BOIpOca MO TEME MPaBUIIbHBIE,
yBEpEHHbIE
2.4 | Camoopranu3anus 0 — HapyILIeH periaMeHT; 0-1
1 — pernameHnT coOmonancs
PekoMeHnayeMm crhemyronme KpUTEpUH Ui TIEpeBoja OOmIed  CyMMBI

HAYHUCJICHHBIX 0AJIJIOB B OTMCTKY 110 IITHOAJIBHOM IIIKAJIE:

10 100% ot obmiero yuciia 6aaios;

10 84% oT ob1iero unciia 6aios;

10 64% ot obmero unciia 6aaIoB;

OTMeTKa «5» CTaBUTCSA NpPHU YCIOBUH, eclid oOydaromuiics HaOpaia or 85

OTMeTKa «4» CTaBUTCS NpPH YCIOBUHU, €CIM OOydaromuiics HaOpan oT 65

oTMeTKa «3)» CTaBUTCS NpPH YCIOBUHU, €ciM oOydaromuiics HaOpan or 50




OTMETKA «2» CTaBUTCA IPU YCIIOBUH, €CIU OOyYAIOLIUIICS HAOpasl MEHee
50% ot oO1miero yucia 0aIoB.

Ha ocHOBaHuMM mpHUBEOEHHBIX pPEKOMEHIAIMI B 00pa30BaTEIbHOM
OpraHM3alMi MOTYT OBITh pa3padoTaHbl W TPHUHITHL CBOM  KPUTEPHUU
OLICHMBAHUS TMPOEKTHON U MCCIIEIOBATEIBCKON NEATEIBHOCTH OOYYAIOIIUXCS C
y4eTOM OCOOEHHOCTEW OCHOBHOI 00pa30BaTENbHOM MPOTpaMMBbl, pealn3yeMoil B

JTAHHOW 00pa30BaTeIbHON OpraHU3aIluy.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus. 10 knacc. I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.
AxuuonepHoe obmectBo «M3narensctBo «IIpocseienne»
* Xumus. 11 knacc. I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.

AxuuonepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Xumus 10,11 xkmace non penakiueit O.C.I'abpuensina, U.I'.OctpoymoBa. Mockaa.

[Ipocsemenune 2025.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://school-collection.edu.ru
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