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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpenHero ooOimero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa 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 Konmenuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 00Opa3oBaTelIbHbIE MPOrpaMMBbl, U
OCHOBHBIX ToNoXkeHul «Ctparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINpPENEIICHUIO
oO1elt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIH
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThiO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIICH KYJIbTYPhI
YellOBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOy4Jarommxcsi Ha YpoBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMHU y4eOHOTO
npeaMera «XUMHs», COJEpKaHUE M IMOCTPOCHHE KOTOPOro ONPENEIEHbl B
nmporpaMme 10 XHMHUU C YY4ETOM CHeuu(PuKA HAyKd XUMUU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIHLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME IEJIOCTHOIO MPEJCTaBIEHUs 00 OKpYKaloUIEM MHpE KaK O €JUHCTBE
NPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH M BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJEWUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMH, XMMUs CTaja
HEOTHEMIIEMOM YaCThI0 MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W KM3HU KaxkI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEoOXOOUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBIAIOTCA  0a30Bble  KypChl —
«Oprannueckas xuMmus» U «OOmIasi U HeOopraHUYecKas XUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTAaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIIEH XUMUM) U
OpraHn4YecKou Xumuu. @OpMHUPOBAHUE JAHHOM CUCTEMbl 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranuyeckas xumus» U «OO0mias u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOI'O TOJAXOJa K U3yYEHHI0 ydyeOHOro marepuajga U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM HA  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3JIEKTPOHHBIX
OpeICTaBICHU O CTpoeHuu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHu4ecKod XUMHMM IIOJy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yriiOM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan Hu (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYecKoM peakiuu. Tak, B dacTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD)  OOyYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEeHHe (QYHKIUH STOro 3aKkoHa — OT
o0o01mIaroIIei 10 00BACHSIONUIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHUX PEAKLUMIX, UX CYILIHOCTH H
3aKOHOMEPHOCTSX IIpOTeKaHus jonosHAercs B Kypcax 10 m 11 xiaccos
AIIEMEHTaMH COJEP)KAHMS, WMEIOIIMMHU KYyJbTYPOJOTHYECKH W MPUKIATHOU
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX IMPUIIOKEHUN XUMHH, TIOMOTaloT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/1ad. B 1enoM conepkanue yueOHOTro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
(dopmupoBaHre y OOy4YalOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHHUYECKOrO U
OpPraHUYECKOr0 MHpa, OOYCIIOBJICHHOCTh CBOMCTB BEILECTB HMX COCTaBOM U
CTPOEHUEM, IIO3HABAEMOCTb MPUPOJHBIX SIBJICHUHA IyTEM 3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXKIy HOBBIMH (haKTaMHM U TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
OoOy4YaromMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOAbl K OIPEACIICHUIO
CollepKaHUs M TOCTPOEHUA TpeAMeTa MpeAyCMaTpuBalOT (popMHpOBaHUE
YHHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, UMEIOMMX 0a30Boe 3HAUYCHHE IJIf
pa3IMuYHBIX BHJIOB JCSATENIBHOCTH: pEUIeHHs MpoOsieM, NOHCKa, aHalu3a u
00paboTku MHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON JEATENBHOCTH, 3aHMMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEACTICHUH
COJIEPKATEeNIbHOM XapaKTEPUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKON HAyKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LI W3y4eHUs
IIPEMETA SIBJISIETCS BIIOJIHE OIIPaBIaHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEH
UX PA3BUTHUS U CTAHOBJICHHS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUUYECKON U TOBCEAHEBHOM KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM  IpaBUII
0e30MacHOro o0paIieHus ¢ BeIIeCTBAMM.

Hapsay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpaMMe M0 XUMHHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIeld CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHOW OpraHu3aliy, BIaJCIOLIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTHBHOT'O NOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW JKM3HU
JUISl peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

ajanrtanus 00yJaromMXcs K yCIOBUSIM TUHAMHYHO Pa3BUBAIOILETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallMsIX, CBA3aHHBIX C BEUIECTBAMHU U UX
PUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCA  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCcKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAUMBIX JUIsl MPUOOPETEHHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BAJXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIIHHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUM 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 0OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBICHHOCTH XWUMHUU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOIo
OTHOUIEHUS K TPHUPOJEC U CBOEMY 30POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUH B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XUMHUSI»
0a30BOT0 YPOBHS BXOJUT B COCTaB IpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHbIC
PEAMETHD.

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 kinacce — 34 yaca (1 yac B Heaento).



COJEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0JI05keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTuyeckas) W TPUBHAJIbHBIE Ha3BaHUS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BELIECTB, HAONIOACHUE U
ONMCAHMUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NpPOCTEUIINE NPEICTABUTENN aJKAaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHUs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
NpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (U3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMHM, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOytaguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepuszanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (peakUuy TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATalLlly,
TOPEHMUSI), IOJTYyUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, (PU3NYECKUE U XMMHUYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUs U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tomnyon:
cocmas, cmpoenue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii Tra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTamuTudeckuil), mnuposus. [IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C O0Opa3llaMu IJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIMU
«Hedptp» u  «Yromp», MoIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOTeHONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJYKTa PEAKIMU MO M3BECTHBIM MAccCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢uznyecknue U XHUMHUYECKHE CBOICTBA (peakiUu C aKTHUBHBIMU MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUEe MEeTaHOa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHUCTBHE CO IIEIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenne rauuepruHa U STUICHTITUKOJI.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYECKHUEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHE, (pu3nueckre W XMMHUYECKHUE CBOICTBa (CBOICTBa,
o0mue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpbl Kak TMPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cioxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrineBompl:  cocTtaB, KiaccUUKAuMsA ~ yriaeBojaoB  (MOHO-, IH- H
nosucaxapuabl). [roko3a — mpocTelmii MOHOCaxapui: OCOOEHHOCTH CTPOCHHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucnenne ammuauHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononorunyeckas poiib. Potocunres. pykTo3a KaKk U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupoaHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  PU3NYEeCKHe W XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJIN3,
KauyeCTBEHHAsI peakLus C HOJOM).

OKCHEpPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak aM(poTepHble opranuyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe IiMuuHa). bronormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOWMCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX NPEBPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIC PEAKIIUK OEIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
IIOJINMEPU3ALUs U MOJIUKOHCHCALUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannszanust MeXNpeIMETHBIX CBA3EH MPU U3YYEHNH OPraHUYECKON XMMHU B
10 kiacce OCYUIECTBISIETCS YEpe3 HCIOJIb30BAHME Kak OOIIMX eCTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSATHH, SBISIONIUXCS CHCTEMHBIMHU IS OTIACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TUHoTEe3a,
3aKOH, TEOPHs, aHAIN3, CUHTE3, KiIaccu(uKaiys, MepuoIndHOCTh, HAOII0IeHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYUHBI U CAMHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbl€, TOILIMBO,
peCypCHlI.

TexHonorusa: MNHIIEBbIE MPOAYKTHl, OCHOBBI PalMOHAIBHOTO MUTAHUS,
MOIOILIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMHHU

XUMUYECKUIl 3neMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J10UKa. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Teprnonnueckuit 3akoH u l[leproandeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuognyeckoid cucTeMbl
xumudeckux anueMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIJIOKHBIX BEIECTB IO TPYIINaM H TEpUOaM.
3HaYeHue MEepUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBSI3U (OOMEHHBII ©  JIOHOPHO-
akuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciienus. IoHbI: KATHOHBI U AHUOHBI.



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

[lonatne o aucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHUN. Homenknarypa
HEOPraHUYECKHX BeIIECTB. ['eHeTMuecKkas CBA3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKAIIUX K PAa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss  XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEIECTB,
3aKOH COXPAaHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUECKUX PEAKIIMSX.

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

DnekTpoautuueckas nuccounanusi. CuibHbIe U caadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «lleproguyeckas cucrteMa XxuMudeckux smemeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOIIBI0O YHHBEPCAIBHOTO HWHIWKATOpA, pPEAKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum».

PacuétHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckass xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B Ilepuoamueckor cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
du3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

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

[IprMeHeHnE BAXKHENIIIMX HEMETAUIOB U UX COCTMHEHUM.



Meramnel. [lonoxenne meramioB B Ilepuoguyeckoil cucTeMe XMMHUYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUM, KauM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OObmue cnocoObl momyuyeHus: MetayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHMUIL:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe M OIMCAaHHE JIEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIE PEAKIIMM Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuétel maccel BemiecTBa WM 00ObEMaA ra3oB IO W3BECTHOMY KOJWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO W3 YYAaCTBYIOUIMX B pPEAKIMU BELIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET IPUMECH.

XuMus ¥ KM3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, SHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BaXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIHHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTEepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE W MHUHEPAJIbHbIC
yao0peHusl.

XuUMHST ¥ 3I0pOBbE YEJIOBEKA: IpaBUjia HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B NOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUH OOmEeH W
HeopraHu4yeckol xumMuu B 11 Kjacce ocylIeCTBISIETCS YEpE3 MCIOIb30BAHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TOHSTHH, TakKk M TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KJIacCHU(UKANMs, TEePUOANIHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, JHEPTHs, Macca, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKHUI YPOBEHB, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U CIMHHIIBI HX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpaAIBI, TOPHBIC MOPOJIBI, TIOJIC3HBIC HCKOTIAEMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XuMUYecKasi MPOMBIIUIEHHOCTb, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TMPOTPaMM  CpeIHEro oOuero o0pa3oBaHUsl (JIMYHOCTHBIM,
METanpeAMETHbIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CJICIYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBAIIMK K O0YUYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIMXCsi PYKOBOJCTBOBATbCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHS» JOCTUTaroTCs B
CANHCTBE YYEOHOW ¥ BOCMUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOrO OOIIECTBA, MPUHSTHIMA B OOULIECTBE
HOpMAaMM Y TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOU JIESITEIHBHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIMTAHMS:

OCO3HAaHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M NPaBUJaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIBHOCTH IPU CO3/IaHHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACIIEIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHS HAyKH €CTh pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeca M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

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

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHHus C BElIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPaBWJI HMHAUBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUsX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha AaKTHBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUCHUIO MPOGeCcCuil pa3aIuyHoOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUMU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpacKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKHX MpOoOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaOIIEH
MPUPOJIHON Cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEITBHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHON W COIMAJIBHOMN
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

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

MOHMMAaHUS CHeu(UKA XWUMUU KaK HayKd, OCO3HaHMs €€ poju B
GbopMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCcTaBiIeHusT 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpolJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B 0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAHHCTUUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHMHU HOBOM 0a3bl MaTepUATBHOU KYJIBTYpHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOM, NMUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIHM3a U OOBSICHEHUS SIBJICHUN OKPYIKAIOIIETO MUPA U
MIPOUCXOSIINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOU
NEATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOy4YaIOIIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHUS, OTpakKaIOUUe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayYHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a30Bble JJOrHYecKne JelCTBUSI:

CaMOCTOSITeTbHO  (OPMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl AEATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUA U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIH30BaTh COOTBETCTBYIONINE MOHSITHS ISl OOBSICHEHUS OTJASIBHBIX (PAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUHM [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CHMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30OBHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOH
peakiuy — TMPU PEUICHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajiad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKUunii;

bopMyIMpOBAThH 1ENU U 3a/1a4W UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U  MPOBEJICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJaTh 32 XOJA0M
MpoIecca, CaMOCTOATENILHO MPOTHO3UPOBATH €ro pe3yibTar, (popMyIupoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJCIIaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) pab6ora ¢ ungopmanmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcebl HTEpHeTa), aHanuM3upoBaTh UH(POPMAIMIO PA3IMYHBIX BUAOB U (POopM
MpEACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTb;



dbopMynMpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHBIC METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJIHEHHUA Y4YEOHBIX 3a/1a4y
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTAaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArPaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYJIHUPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOW paboThl MO HCCIEI0BAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHHWS TMO3UIUN B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBilaieHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh Tpe/jlaraéMblii  aJrOpUT™M JACUCTBUN IpHU
BBIMIOJTHEHUMM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO MX pEIIeHUs € Y4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHMSI Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

c(OPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TMO3HAHUM SIBIICHUI



opupoabl, B  (HOPMHPOBAHUM MBIIUICHUS H  KyJIbTYphl JUYHOCTH, €&
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl peLICHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3OPOBBIO M MPHUPOJAHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUILIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTass U COKpaul€HHAs), MOJb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIIa,
panuKai, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUN PsAL, TOMOJIOTH, YIIIEBOIOPOJBI,
KUCJIOPOJ U a30TCOAEpXKAlMe COECIUHEHUs, MOHOMEp, IOJMUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemiecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XUMHUH; MHUPOBO33PEHYECKUE 3HAHUI,
JeXalmye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa,;

C(pOPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAHNU COCTaBa, CTPOCHHUS U IPEBPALCHUN OPTaHUYECKUX COCTUHEHU;

c()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY MJIs
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
GopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEakKUui,
W3TOTaBJIMBAaTh MOJIEIN MOJIEKYJl OPTaHUYECKHX BELIECTB I WILTIOCTPALMU KX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUs), [aBaTb KM Ha3BaHUS 10
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TpPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alEeTUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCJIOTA, IIII0K034,
dpyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCIMHEHUAX (OIMHAPHBIC U KPATHBIE);



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

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX MPEICTABUTENICH pPa3IHMUHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIWIICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OEH307, METaHON, ITAHOJ, STUJICHTIUKOJD,
IIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, AMUHOYKCYCHas KUCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX MepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHWW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUM (HaOJItoJeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAaHUS JJIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U J1Ta0OpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHUs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMHU TIO BBITOJTHEHHIO J1a00pPaTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpalieHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUU, OJIyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BEIIECTB, JCHATypaIusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIAOOPaTOPHBIM O0OpPYJIOBAaHMEM, WPEACTABISATh PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TONYyYaeMyld M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



COPMHUPOBAHHOCTh ~ YMECHHH  COOJIFOJaTh  TpaBHa  DKOJIOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCIBHOCTH B IEIAX
COXpPAHEHHsI CBOETO 3/I0OPOBbSI W OKPYKAIOMICH MPUPOIHON CPENbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTaHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMast cMbIca mokazarens [1JIK, mosicHATh, Ha mpumepax CIoCcOObI
YMCHBIICHUS M TMPEJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YelI0BeKa;

JUIST 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUIA;

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

dbopmy:.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa, POJA XHMHUU B TO3HAHWM SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIAralOIINE TOHATHA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUYECKasl CBS3b
(KoBaJIeHTHAs, MOHHAs, METATMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
AJICKTPOJUTUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
NpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJMYECKHUUN SI3bIK XUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMMUYECKHX SIBICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM IS TEIILHOCTH YEIIOBEKA,



c(OPMUPOBAHHOCTh YMEHHU BBISBISTH XapaKTEpHbIE MPHU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX IPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY MJIs
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMUYECKUX  peakLui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAsA COJIA, IUPUT U JIPYTHE);

c(pOpMUPOBAHHOCTh YMEHUI ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PaA3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEUIECTBA (aTOMHas, MOJIEKYJIApHasi,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEUIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH PACKPHIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux snemeHToB /. M. MenpaeneeBa, ucnonb3yss MHOHATUA «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U MUX COEAMHEHUN
0 nepuoaaM u rpymnnam llepuoguueckon cucteMbl XMMAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMyYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pEarupyrolnX BEUIECTB, TEILIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTEIEHEH OKUCIEHMS AJIEMEHTOB, 00OpaTUMOCTH
pEeaKLHH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YUYUTHIBAs
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 1O KOHIIA,



c(OPMUPOBAHHOCT, YMEHUN MPOBOJIUTH PEAKIHH, TMOATBEPKIAIOIIHIE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OINBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

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

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMy OT pa3aIu4HbIX (AKTOPOB; XapaKTEep CMEIIEHUSI XUMUYECKOTO0 PABHOBECHSI
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAYYHBIX NMPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBAaTH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
ONpEJENEHUE CpEeapl pPacTBOPOB BEIIECTB C TMOMOLIBID YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHA, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJa4 0
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, MTaTepHeT u aApyrux);



COPMHUPOBAHHOCTh ~ YMEHHH  COOJIONAaTh  TpaBUiIa  AKOJOTUYCCKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCIBHOCTH B IEIAX
COXpPAHEHHsI CBOETO 3/I0OPOBbSI W OKPYKAIOMICH MPUPOIHON CPENbl, OCO3HABAThH
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens II/IK, mosicHAT, HAa TpuMepax CHOCOObI YMEHBIICHUS |
IPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M UYEIOBEKa,

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL  CJICTIBIX H  CJIA0OBHUIANIMX OOYYaroONIMXCs: YMEHHE HCII0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NpOrpaMmbl

KoauuecTBO 4acoB

KoHTpoanHLbIe
Bcero P
padoThI

Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH

IIpakTnyeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbre)
o0pa3oBaTte/ibHbIE

pecypchl

1.1

[Ipenmer oprannyeckoit xumud. Teopus

CTPOCHUA OPraHUYCCKUX COC,Z[I/IHCHI/Iﬁ A.

M. bytneposa

Hroro no paszueny

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opraanyeckast XUMHS |
HNHTepakTUBHBIN
yaeOHuk (orgchem.ru)

Pa3nea 2. Yriesogopoasbl

2.1

2.2

[IpenenbHbIe YTIEBOAOPOABI — AJTKAHBI

HenpenenbHble yriieBOAOPOIbI: aJKEHBI,
ATKATUEHBI, ATKMHBI

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranuyeckast XUMHs |
HNHTepakTUBHBII

yueOHuK (orgchem.ru)

http://school-
collection.edu.ru

http://fcior.edu.ru




2.3

24

ApOMaTI/I‘leCKI/Ie YrieBOAOPOAbI

[IpupoIHBIE HICTOYHUKH YIIIEBOJIOPOJOB U
ux nepepadorka

Hroro no paszneny

13

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

Oprannyeckast XUMHS |
HNHTepakTUBHBIN
yueOHuK (orgchem.ru)

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranuyeckast XuMus |

HNHTepakTUBHBII
yueOHuK (orgchem.ru)

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranuyeckast XUMus |
HNHTepakTUBHBII

yueOHuK (orgchem.ru)

Paznen 3. Kuciiopoacoaep:xamue oprannyeckue coes

3.1

Cnuprel. ®enon

HHCHUA

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranuyeckast XUMHs |
HHTepakTUBHBII




3.2

Anbneruasl. KapOoHOBBIE KHCIIOTHI.
Crnoxuble 3¢upbl

yuebnuk (orgchem.ru)
http://school-

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

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

Opranuueckast Xumus |
HNuTepakTuBHBIN
yuebHuK (orgchem.ru)

33

YrieBoabl

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Oprannyeckast XUMHS |
HNHTepakTUBHBII
yueOHuK (orgchem.ru)

Hroro no pazneny

Pa3nes 4. A3zorcoaepskamue OpraHi4ecKue coeJuHEeHH

13

4.1

AMUHBI. AMUHOKHCIIOTHL. benku

Hroro no pasgeny

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranuyeckasi XuMus |
WNHTepakTUBHBII
yaeOHuk (orgchem.ru)

Paspnen S. BeicokomMoJieKy IsIpHbIe COeIMHECHUS




http://school-
collection.edu.ru

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

5.1 [TInactmaccel. Kayuyku. BonokHa 2 sector relarn.ru/nsm/
Opranuyeckasi XuMus |
HHTepakTUBHBII
yueOHuk (orgchem.ru)
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




11 KJIACC

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

Ne i/

KoauuecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM

Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX
anemenToB 1. 1. Meneneena

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Crtpoenue BeniectBa. MHOrooopasue
BEIIECTB

1.2

1.3 XHWMHYECKUE PEAKIUN

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 pazneny

Pa3nes 2. Heoprannueckasi XuMust

13

2.1 Mertamibl

http://school-
collection.edu.ru

http://fcior.edu.ru

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




2.2 Hewmerauibl

http://school-
collection.edu.ru

http://fcior.edu.ru

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

CBs13b HEOPTAaHMYECKUX M OPTAHHMYECKUX
BEILIECTB

2.3

Hroro no pazneny

17

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/

Pa3zgen 3. XuMus 1 'KU3HL

3.1 XUMUSA U KA3HB

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4ecKor XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE

Teopust CTpoeHU OPraHUuYECKUX
coequHeHunit A. M. Bytneposa, eé
OCHOBHBIC ITOJIOKCHU S

Hpe,Z[CTaBJ'IeHI/IC 0 KHaCCI/I(I)I/IKaI_II/II/I
OpPraHU4YCCKUX BCIICCTB. HOMCHKHaTypa
(CI/ICTeMaTI/ILIeCKaﬂ) 1 TPUBHUAJIIBHBIC

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckas
XUMUS |
NuTepakTUBHBIN
y4eOHUK
(orgchem.ru)

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Oprannueckas
XUMUS |
HHTepakTUBHBIN
y4eOHHK
(orgchem.ru)

http://school-
collection.edu.ru

http://fcior.edu.ru




Ha3BaHUA OPraHUYCCKHX BCUICCTB

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

Opranuueckas
XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)

AJKaHBI: COCTaB U CTPOCHHC,
TOMOJIOTHYECKUH paa

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckas
XUMUS |
NHTepakTHBHBIN
y4eOHUK
(orgchem.ru)

Meran u 3TaH — npocTenime
MPEICTaBUTENN ATKAHOB

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranuueckast
XUMUA |
HNHTepakTUBHBIN
y4eOHUK
(orgchem.ru)

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1

http://school-
collection.edu.ru

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




OTUieH U NPONUIEH — IpocTeiine
MIPEACTABUTENM AIKEHOB

[IpakTnueckas padora Ne 1. «Ilonyuenue
STHJICHA U U3y9YECHHE eTO CBOMCTBY»

Ankanuensl. byranuen-1,3 u
MetunoytaaueH-1,3. Ilomydenue
CUHTETUYECKOTO KaydyKa U PE3UHBI

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/

Opranuueckas
XUMUS |
HNuTepakTUBHBIN
yu4eOHUK
(orgchem.ru)

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Oprannueckas
XUMUS |
HNHTepakTUBHBIN
y4eOHHK
(orgchem.ru)

http://school-
collection.edu.ru

http://fcior.edu.ru

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




Opranuyeckas
XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)

10

AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOCHHSI,
TOMOJIOTUYECKUH Psill. ALIETHIIEH —
MPOCTEHIINIA MPECTABUTEh ATKUHOB

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckas

XUMUS |
NHTepakTHUBHBIN
yaeOHUK
(orgchem.ru)

11

Boeluucnenus no ypaBHEHUIO XUMHUYECKOU
peakuuu

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckast
XUMHUA |
NHTepakTUBHBIM
y4eOHHK
(orgchem.ru)

12

Apenbl: 6eH301 U ToIyoJ1. TOKCHYHOCTh
apeHOB

http://school-
collection.edu.ru

http://fcior.edu.ru

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




Opranuyeckas
XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)

13

I'eneTnyeckas cBs3b YriieBo40poaosB,
MNpUHAJICKAIIUX K Pa3JIMYHbIM KJIaCCaM

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckas

XUMUS |
NHTepakTHUBHBIN
yaeOHUK
(orgchem.ru)

14

[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:
IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckast
XUMHUA |
NHTepakTUBHBIM
y4eOHHK
(orgchem.ru)

15

[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
MIPUPOIHBIN a3 U MOMyTHBIE HEPTSIHBIC
ra3el, He()Th U MPOAYKTHI €€ IepepaboTKu

http://school-
collection.edu.ru

http://fcior.edu.ru

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




Opranuyeckas
XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)

16

KonTponbHas pabota no pazaeny
«YTJIeBOAOPOIBD

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckas

XUMUS |
NHTepakTHUBHBIN
yaeOHUK
(orgchem.ru)

17

Hpe,[[eJ'IBHLIe OIHOATOMHBIC CIIUPTHI:
MCTAHOJ U OTAaHOJI. BO,Z[OpOI[HaSI CBA3b

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckast
XUMHUA |
NHTepakTUBHBIM
y4eOHHK
(orgchem.ru)

18

MHoroaTtoMHEBIS CIIMPTHI: STUJIICHTJINKOJIb U
T CPHUH

http://school-
collection.edu.ru

http://fcior.edu.ru

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




Opranuyeckas
XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)

19

deHou: CTPOCHUC MOJICKYIJIbI, (1)I/I3I/I‘{€CKI/IG
1 XUMHNYCCKUC CBOﬁCTBa, IIPUMCHCHHC

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckas

XUMUS |
NHTepakTHUBHBIN
yaeOHUK
(orgchem.ru)

20

Anpaerunsl: GopManbaeTu U
areraabIerua. ANeToH

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckast
XUMHUA |
NHTepakTUBHBIM
y4eOHHK
(orgchem.ru)

21

OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE
KHUCIIOTHI: MypaBbUHAS M YKCYCHAsI

http://school-
collection.edu.ru

http://fcior.edu.ru

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




Opranuyeckas
XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)

22

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckas

XUMUS |
NHTepakTHUBHBIN
yaeOHUK
(orgchem.ru)

23

CTeapI/IHOBaSI M OJICMHOBAsA KHUCJIOTHI, KaK
INpEACTAaBUTCIIN BBICHIUX Kap6OHOBI>IX
KHUCIIOT

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckast
XUMHUA |
NHTepakTUBHBIM
y4eOHHK
(orgchem.ru)

24

MBpbi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, MX MOIOLLEE JEHCTBUE

http://school-
collection.edu.ru

http://fcior.edu.ru

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




Opranuyeckas
XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)

25

Crnosxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
a¢upoB

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckas

XUMUS |
NHTepakTUBHBIM
yaeOHUK
(orgchem.ru)

26

>KI/IpLIZ ruapoJn3, IpuMCHCHHUC,
Onoyiorunueckas POJIb KUPOB

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckast
XUMHUA |
NHTepakTUBHBIM
y4eOHHK
(orgchem.ru)

27

VYTeBoibl: COCTaB, KIacCU(pUKAITHS.
Baxneiiine npeacraBuTeNu: TIOK03a,
bpykTo3a, caxaposa

http://school-
collection.edu.ru

http://fcior.edu.ru

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




Opranuyeckas
XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)

28

KanMaJ'I " OCJUIK0JI03a KaK IIPpUPOAHBIC
IIOJIUMCPBI

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckas

XUMUS |
NHTepakTHUBHBIN
yaeOHUK
(orgchem.ru)

29

KonTponbHas pabota no pazaeny
«Kucnopoacoaep:xaiiue OpraHnuecKue
coequHeHus»/ Beepoccuiickast
MpoBepoyHas pabora

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckast
XUMHUA |
NHTepakTUBHBIM
y4eOHHK
(orgchem.ru)

30

OO6m1as XxapakTepruCTUKa a30TCOIEPIKAIINX
OpPraHUYeCKUX COeTUHEHUH /
Bcepoccuiickas npoBepouHas paboTta

http://school-
collection.edu.ru

http://fcior.edu.ru

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




Opranuyeckas
XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)

31

AMMHBI: METUJIAMWH W aHWJIMH

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckas

XUMUS |
NHTepakTUBHBIM
yaeOHUK
(orgchem.ru)

32

AMHWHOKHCIOTBI KaK aM(I)OTepHBIe
OpraHU4Y€CKUC COCAUHCHU A, UX

OHOJIOrHMYeCcKOe 3HAUCHHE. Ilentuapl.

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

http://school-
collection.edu.ru

http://fcior.edu.ru

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

Opranunueckast
XUMHUA |
NHTepakTUBHBIM
y4eOHHK
(orgchem.ru)

33

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ

http://school-
collection.edu.ru

http://fcior.edu.ru

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




Opranuyeckas
XUMUS |
NHTepakTUBHBIN
y4eOHUK
(orgchem.ru)

OcCHOBHEBIE MCTOABI CMHTC3a

http://school-
collection.edu.ru

http://fcior.edu.ru

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

34 BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUH. Opranuueckas
[InacTmaccel, Kayuyku, BOJIOKHA XHMHS |
NHTepakTHUBHBIN
yaeOHUK
(orgchem.ru)
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
http://school-
N collection.edu.ru
XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs )
1 o 1 http://fcior.edu.ru
KOH(UTyparusi aTOMOB
ypan http://school-
sector.relarn.ru/nsm/
(V) : -
Ilepnonnueckuit 3akoH u [lepnoanueckas htp://school- /S.ChOOI
collection.edu.ru
cucTeMa XMMU4YeCKux anemeHToB [l. . X
2 M . 1 http://fcior.edu.ru
€HJIeNIeeBa, UX CBSA3b C COBPEMEHHOM
A . ’ P http://school-
Teopuen CTpOCHHA aTOMOB sector.relarn.ru/nsm/
3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
(v : -
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHUM 10 http://school- Sf:hOOI
rpynnam u nepuogam. 3HaueHue collection.cdu.ry
3 - ' 1 http:/fcior.edu.ru
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
PHO http://school-
xumuueckux aneMeHToB .M. Menneneesa B sector.relarn.ru/nsm/
Pa3BUTUHU HAYKU
http://school-
CrpoeHue BemecTBa. XUMU4ECKast CBSI3b, €€ collection.edu.ru
4 BUJIbI; MEXAHU3MBbI 00pa30BaHMS 1 http://fcior.edu.ru
KOBAJIEHTHOM CBSI3U. BonopoaHas cBsA3b http://school-
sector.relarn.ru/nsm/
BaneHTHOCTh. DNEeKTPOOTPULIATETLHOCTD. http://school-
5 Crenens okucienus. Bemecrsa 1 collection.edu.ru

MOJICKYJIIPHOT'O © HEMOJICKYJIIIPHOT'O

http://fcior.edu.ru




CTpOCHUA

IlonsTue o AUCIICPCHBIX CUCTEMAX.

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

http://school-
collection.edu.ru

6 HcTrHHBIE ¥ KOJUTOUHBIE PACTBOPHI. http://fcior.edu.ru
MaccoBas 10715 BELIECTBA B PACTBOPE http://school-
sector.relarn.ru/nsm/
Knaccudukanus 1 HOMEHKIATypa MIM
HEOPraHWYECKUX coeMHeHni. [ eneTnueckas collectl(?n.edu.ru
7 http://fcior.edu.ru
CBSI3b HEOPraHUYECKUX BEILECTB, PA3JIUYHBIX http://school-
KIIaccos sector.relarn.ru/nsm/
Knaccugukanus XuMHUecKuX peakiuii B http://school-
HEOPraHWYeCKON M OpraHuYeCKON XUMHUH. collection.edu.ru
8 3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH http://fcior.edu.ru
COXPAHEHUs U NPEBPALICHUS SJHEPTUHU [IPU http://school-
XMMHYECKUX PEaKIIAX sector.relarn.ru/nsm/
http://school-
Ckopoctb peakuuu. OOpaTUMble peaKIiHy. collectlc?n.edu.ru
9 http://fcior.edu.ru
XHAMHYECKOE PAaBHOBECHE http://school-
sector.relarn.ru/nsm/
http://school-
[IpakTnueckas padora Ne 1. «BnusiHue collection.edu.ru
10 pa3IUUYHBIX (PAKTOPOB HA CKOPOCTH http://fcior.edu.ru
XUMHYECKON PEAKIIUN» http://school-
sector.relarn.ru/nsm/
DIIeKTpoIUTHYECKast Aucconuanus. [lonarue http://school-
11 0 BoZiopoHOM Mokasarene (pH) pactBopa. collection.edu.ru

Peakuuu nonnoro oomena. ['maponus
OPraHMYECKUX U HEOPraHMYECKUX BELIECTB

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




sector.relarn.ru/nsm/

12

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peakmuu. [lonsTre 00 3mexTponnze
pacIiaBoB U pacTBOPOB CoJieit

http://school-
collection.edu.ru

http://fcior.edu.ru

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

13

14

15

KonTponbHas pabora no pasaeny
«Teoperndeckre OCHOBBI XUMUM»

Mertasibl, ux nojgoxenue B [leproguueckoit
CHCTEME XUMHUECKUX AieMeHTOB []. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O0mMe GpU3nIecKue CBOWCTBA
METaJJIOB

CrnnaBel MeTaIOB. DIIEKTPOXUMUYECKUH Pl
HaIpsHKEHNUH METaJUIOB

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/

http://school-
collection.edu.ru

http://fcior.edu.ru

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

16

17

XHWMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJJIOB (HATPUA, Kalmuil, KalblUi, MarHuH,
AIIOMUHUN) U UX COETUHEHUN

XHWMHYECKUE CBOMCTBA XpOMa, MEAU 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/




18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTMHEHUN

http://school-
collection.edu.ru

http://fcior.edu.ru

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

19

20

[IpakTrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
«Mertamisn»"

HeMeTaJ'IJ'IBI, HUX IMTOJOXKXECHUEC B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemeHToB 1. . Menjeneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

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/

21

22

dusnyeckre CBOWCTBA HEMETAJIIOB.
AJoTponusi HEeMETaJUIOB (Ha pUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

XHWMHYECKUE CBOMCTBA TAJIOIEHOB, CEPBI U UX
COCIMHEHUN

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/

23

24

XuMuuyeckue cBocTBa a3ota, pochopa u ux
COeTUHEHUN

XHUMHUYECKHE CBOMCTBA yriaepoaa, KpEMHUS U

http://school-
collection.edu.ru

http://fcior.edu.ru

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

http://school-




25

HUX COeIUHEHUHN

IIpuMeHeHNe Ba)KHEUIINX HEMETAUIOB U UX
COECIMHEHUN

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/

26

27

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
teme «HeMmeramnely». BeruncieHus no
yYpaBHEHUSAM XUMHUYECKUX PEaKIUN U
TEPMOXHUMHYECCKUE PACUETHI

[IpakTnueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"HemeTanmsl"»

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/

28

29

KOHTpOJ'ILHaSI pa60Ta no TeMaM «MeTajib»
n «Hemertannb»

HeopraHquCKHe 1 OPraHuvdCCKHUEC KUCIIOTHI.
HeopraHquCKHe 1 OPraHu4€CKrUEC OCHOBAHHA

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/

30

AmMpoTepHble HeopraHu4ecKHue u
OpraHuYecKre CoeIMHEeHus. | 'eHeTnueckas

http://school-
collection.edu.ru




CBs3b HCOPraHUWYCCKUX WU OPraHu4CCKuXx
BCIICCTB

http://fcior.edu.ru

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

31

32

Pone xumuu B o0ecrieueHun BKOHOFHHCCKOﬁ,
3H€pl"€TPI‘I€CKOI>i u HHHIGBOﬁ 6630H8,CHOCTI/I,
Pa3BUTHHU MCIUITMHBI

[IpencraBienust 06 0OIIMX HAYYHBIX
MIPUHIIAITAX TPOMBIIUICHHOTO TOTYICHHS
Ba)XKHEHUIIINX 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/
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

CpopMHUpPOBAHHOCTH TMPEJACTABICHUN O XMMHYECKOM COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
pelieHusT TPAKTUYECKUX 3a7ad U DKOJIOTHYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cperie

1.2

Brnanenue cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOISPHBIA OO0BEM, YIIEpOAHBIH CKETeT,
(byHKIMOHANBHAS ~ TPYIINA, paaukan, U30MEpPUs, H30MEPBHI,
TOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHMs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KMpBI, OEIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUs); TEOPUU U 3aKOHBI (TEeOpHs
XUMHUYECKOTO CTPOCHMsI opraHmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBENIEHHWsS O CBOWCTBAaX, COCTaBe, IIOJYYeHUH U OE€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX W  OPTaHMYeCKHX

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

1.3

1.4

ChopMHpoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHble MpPHU3HAKU
MOHATUM,  YCTAaHABIMBATbL WX  B3aUMOCBS3b,  HCIIOIb30BATH
COOTBETCTBYIOIIME IOHATUSA IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOpPMUPOBAHHOCTh YMEHHI HCIIONIH30BATh XUMUYECKYH) CHUMBOIUKY
JUISE  COCTaBJICHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaméHHOW) ¢GOpMYJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHUYCCKUX peaKHHﬁ, HU3TO0TaBJIMBATb MOJCIIN MOJICKYJI OPTraHUYCCKUX
BCIICCTB JIS1 WJUIIOCTpAIMU HUX XUMHUYCCKOIO U MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCTE  YMEHHH  yCTaHABIMBATh  MPUHAJICKHOCTh
M3YYEHHBIX OPraHUYECKUX BEHIECTB IO HUX COCTaBY M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COCIMHEHMS), JaBaTh WM  Ha3BaHUS IO  CHUCTEMaTUYECKOU

nomenkiarype (IUPAC)

L.5

ChopMupOBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

2.1

ChopMHpOBaHHOCTh  yYMEHHUS MPUMEHATH: IOJOXKEHUS  TEOpUU
CTpoeHusi opranudeckux seuiectB A.M. bytnepoBa niast oObscHEeHUs
3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUS MAaCChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHMAJIBHBIE Ha3BaHUS
OTJENIbHBIX OPraHUMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STUJICHIJIMKOJb, TIUIEpUH, (eHod, (opManbaeruia, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PYKTO3a, Kpaxmal, LeJIoso3a,

TJIALKH)

2.2

CdopmMHupoBaHHOCTh YMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MYecKne W XUMUYECKHE CBOWCTBA TUIHYHBIX MPEICTABUTENEH
pPa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOJb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

CpopMHUpPOBAHHOCTh YMEHUS WLTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXKIY  TUIMYHBIMU  NPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIt
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CdopMupoBaHHOCTH YMEHUS XapakTepu3oBaTh HACTOYHUKHU
YTIE€BOJOPOAHOTO CBHIPhs (He(PTh, MPUPOAHBIN Ta3, YTOJb), CHOCOOBI X

nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE TPOIYKTOB MepepaboTKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHUMHUYECKUX sBICHUH (HaOmIOJaeHWe, HU3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAaHUS U1 NPHUHATHS pEHIeHUH B KOHKPETHBIX

KHU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIIOATh TpaBUia IOJB30BaHUS
XUMHUYECKON TMOCynoil u 1abopaTopHBIM 00OpYIOBaHHEM, a TaKXke
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB
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CpopMUpOBaHHOCTh YMEHHM IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
AKCIIEPUMEHT (MIPEeBpAICHUS] OPTAaHUYECKUX BEIIECTB IIPH HArPEBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIUN
OpraHWYECKUX BEIIECTB, JICHAaTypamus OETKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMYyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB
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3.5

CpopMUpPOBAaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO BEIIECTBA WIIU
MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yYMEHUM KPUTUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 WH(OOpPMAIMIO, TOJY4aeMyl W3 pa3HbIX HCTOYHUKOB

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

3.6

ChopMHUpOBaHHOCT, yMEHHH COOJIO/AaTh TpaBUjia IKOJOTHYECKH
1enecoo0pa3Horo MOBeNEHUss B OBITY U TPYJIOBOM JA€ATEIHLHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH NPUPOIHOU
Cpeabl, 0CO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KHBbIE OPraHU3MbI
onpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, MOHUMAas CMBICI TOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS W MPEJOTBPALCHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepsieMoOro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro 001ero 00pa3oBaHus




pe3yJabTara

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoil XMMHMYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, §-, p-, d-dIIEKTPOHHBIE OPOUTAIT AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHCJICHHS, XMMUYECKas CBA3b, MOJIb, MOJISIpHas Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMYEcKas pemérka, TUIbl XUMHYECKUX peakUuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJOTEPMUYECKHUE,
peaKky HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTUYECKAs  JTUCCOIMALMS, OKHUCIHUTENb, BOCCTAHOBUTEINbD,
CKOpPOCTh XMMHUYECKON pEaklid, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOJIUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (DAaKTOJOTHUECKUE CBEJICHHUS O CBOWCTBAX,
COCTaBe, MONYyYeHMH U O€30MacCHOM HCHOJIb30BAHUU BaKHEUIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYECHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB U MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

Brnanenue OCHOBHBIMHM METOAAMH HAy4YHOrO MO3HAHMS BEUIECTB U
XUMHYECKUX sBIEHUN (HaOmoaeHue, W3MEpeHHue, OSKCIEPUMEHT,
MOJEJIUPOBAHNUE)

ChopMupoBaHHOCTh yYMEHHI OMPEIENATh BaJCHTHOCTh H CTENEHb
OKHCIICHUSI XHMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHJ XUMHYECKOH CBsS3M  (KOBAJIGHTHAs, HWOHHas,
MeTaJTN4ecKasi, BOAOPOIHAS) B COCIUHEHUSX, THI KPUCTAIITHYECKON
PEIETKA KOHKPETHOT'O BEIIeCTBA (aTOMHAasi, MOJIEKYJspHAsi, MOHHAas,

MeTaJUTHIeCKas)

L.5

ChopMupoBaHHOCTh YMEHHUH ONpEAETATh XapakTep CpPeibl B BOJHBIX

pacTBOpax HEOPraHUIECKUX COCITMHEHUN

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, Y4aCTHIO

KaTaJm3aTopa)

1.7

1.8

ChopmupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THUIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEAKLUN
MOHHOI0 0OMEHa, YUUTHIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OINBITHBIM HYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

PacTBOpaAX HCOPTraHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM PacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopmMupoBaHHOCTD yMEHHI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTU OT BHEIIIHETO BO3JCUCTBUS

(npunnun Jle Hlatense)

OO6m1ast 1 HeOpraHu4vecKask XUMHs

2.1

2.2

CpopMUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.1. Menneneena u JIIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuonos Ilepronnueckoit
cuctemMbl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMI MO MEepUoJaM W rpynmnam

[Tepuonnueckoit cucrembl xumMuieckux 3aeMenToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPIAaHUUYECKUX BEILIECTB Pa3INYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYUIECTBOBAHME  TIE€HETUYECKOM  CBA3M  MEXAY
HEOPraHMYECKUMHU  BEIIECTBAMHM € IIOMOUIbI0  ypaBHEHMH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaxunﬁ
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CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIUBAaTh  MPUHAAJIEKHOCTh

HEOPraHMYECKUX BELIECTB MO MX COCTaBy K OMNPENEIEHHOMY Kiaccy




(rpynne) coeluHeHUM (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJJIbI,

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

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBIieHUST (OpMYyN BEHIECTB W YPAaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u TpuBuaabHbIC
Ha3BaHMs OTIENbHBIX HEOPraHUYECKUX BellecTB (yrapHblil ras,
VIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAllIEHas W3BECTb,

MUTHEBAs COJIA, MTUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh YMEHUN XapaKTepU30BaTh (ONMUCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3JIMYHbBIX KJIACCOB,
NOJTBEPXk/IaTh  CYLIECTBOBAHHME  T'E€HETHMYECKOW  CBS3M  MEXIY
HEOpraHMYECKMMU  BEUIECTBAMM  C  IIOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TIPUCYTCTBHU
KaTajln3aTropa, OIpeelIeHHe CPeIbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIbHOIO HWHAMKATOPA, BIMSHHUE pa3IM4YHBIX (PAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklud, peakiud HOHHOTO OOMeHa,
KauecCTBEHHbIE PeaKuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pelICHHE SKCIepUMEHTAJbHbIX 3a7ady M0 TeMaM
«Metamibl» U «HemeTamiby) B COOTBETCTBUU C MPABUIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOpHBIM
o0opyI0oBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

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

ChopmupoBaHHOCTE YMEHHI COONIOAATh TMpaBWiIa IOJTH30BAHUS
XUMUYECKOH TOCY0M W J1abopaTOpHBIM OOOpYAOBaHUEM, a TaKKe
npaBujia oOparieHus: ¢ BEMECTBAMH B COOTBETCTBUHU C MHCTPYKIIHSMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MPOLIECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0ImUX HAy4HBIX TPUHIUIAX W  OKOJOTHYECKUX  MpobdieMax

XUMHYECKOT'O IMTPOMU3BOJCTBA

XUMHSA U KU3Hb. PacuéTnl

3.1

CdopMmupoBaHHOCTh TPEICTABICHUNA O XUMHUYECKOW COCTaBIISIONICH

€CTECTBEHHOHAyYHOW KapTUHBI MHpaA, pPOJIM XUMHUU B [O3HAHUU




3.2
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SBJIGHUH TpPHUPOAbI, B (OPMUPOBAHUU MBIIICHUS U KYJIbTYpbI
JTUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPAaKTHUYECKUX 3a/ad U IKOJOTHYECKH OOOCHOBaHHOIO

OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XMMUYECKYI0 HMH(OpMaIUio, MOIYy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHMKaIUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA JKOJIOTUYCCKU
11eJ1ecO00pa3HOro IMOBEeIEHUSI B OBITY M TPYIOBOM JAEATENIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYXKAMOUICH NPUPOJHOU

cpebl
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3.5

Oco3HaBaThb OMNAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MBbI
oIpeIeIEHHBIX BEIIeCTB, HOHMMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHSI Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM IMOHSTHUSI «MaccoBasi JI0JI1 BEILECTBA B PacTBOpE»,
OOBEMHBIX OTHOILICHHH Ta30B MPH XUMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wih 00bEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIMH BEIIECTB,
TErI0BOro d(QeKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU



MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyeckOM XHWMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BELIECTB M MarepuanoB. Teopusi CTPOECHHsS OpraHUYEeCKUX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE OJIOKEHUS

CrtpykrypHble (OpMynbl OpraHMYEeCKHX BemIecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o kiaccuukanuu OpraHndeCKUX BEIIECTB
Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTeMaTHuYecKas) U TPUBUAIbHbBIE

Ha3BaHUS BaKHEUIIINX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
MPE/ICTaBUTENIN alIKaHOB: (U3MUECKHMEe M XHUMHUYECKHE CBOWMCTBA (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXJCHUC B IPUPOAL, ITOJTYYCHUEC U IIPUMCHCHUC
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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, TAJIOICHHUPOBAHUA, THUApATAIWU, OKUCICHUA H

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

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeiue
XUMHUYECKHEe CBOMCTBA (peakuusi noiaumepusanun). [lomyuenue cuHTETHUECKOTO

KayudyKa U Pe3HHbI
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AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psjl. AICTHICH —
MPOCTEHIINI TPECTAaBUTENIb AJIKHHOB: COCTaB, CTpOeHHE, (U3HUECKUe U
XUMHUYECKHUE CBOMCTBA (pEaKIMu TUAPUPOBAHUS, TaJIOTEHUPOBAHNS, THIpaTAIUH,

TOpPEHMsI), TOJTy4E€HUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKME€ M XHMUYECKHE CBOICTBa
(peakiuy raJoreHupoBaHUs U HUTPOBAHMs), OIydYeHUE U npuMeHeHue. Tomyon:
COCTaB, CTpoeHHe, (u3nyeckue M  XUMHUYECKHE CBOMCTBa  (peakuuu
TaJIOrCHUPOBAHUA U HHTpOBaHI/ISI), MOJIY4CHUC W TIPUMCHCHUC. ToKCHUIHOCTH
apeHoB. ['eHeTHuecKas CBsI3b MEXAy YIIEBOJOPOJAMHM, NPUHAMICKAIUMU K

Pa3IMYHBIM Ki1acCcaM

2.6

[TpupoHbIE UICTOYHUKH YTIIEBOAOPOIOB. [IprpogHEIii ra3 1 momyTHRIE HEPTIHBIE




3.1

ra3el. Hedth u €€ mpoucxoxaenue. CrocoObl mepepadoTKu HEPTH: MEepPEeroHka,
KPEKUHT (TePMHUYECKUI, KaTanuTudeckuil), muponus. [IpogykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIC OTHOATOMHBIC CHUPTHL. METaHOJ M ATAHOJI: CTPOCHHE, (U3HUCCKUE
U XUMHYECKHE  CBOWCTBa  (peakuum  C aKTUBHBEIMH  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), MpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeTaHOJIa M 3TaHOJA Ha OPraHM3M 4YeJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPHH: CTpOCHHUE, (pu3ndeckue u
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsl peakIusi Ha MHOTOATOMHBIE CNHPTHI). JleiicTBME HA OpraHusm

YCJIOBCKA. HpI/IMeHeHI/IC TJIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHol:  CTpOEHHUE MOJEKYJbl, (U3NYECKUE ¢ XUMHUYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona
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3.5

3.6

Anpaerunpl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, GU3HICCKUE H
XUMHUYECKHE CBOMCTBA (PEaKIMM OKUCICHHS] U BOCCTAHOBJICHHUS, KaYeCTBEHHbBIE

peaxkuun), noy4eHue u NpuMeHeHne

O/HOOCHOBHBIE TpefeNbHble KapOOHOBbIE KHMCIOTH. MypaBbHHAs U YKCyCHas
KHMCIIOTBI: CTPOEHHE, (PU3HUECKHe U XMMHUECKHE CBOMCTBA (CBOMCTBA, OOIIME [T
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPHUMEHEHHE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla Kak COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. Kupsl. ['maponus xupos. [lpumenenue xupoB. buonmorunueckas ponb
KUPOB

VYrneBonpl: coctaB, KiaccHUpUKAIMSA YIIIEBOJOB (MOHO-, JU- U TOJHCAXapHUIBI).
I'moko3a — mpocredmmii MoOHOcCaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYIbI,
¢du3nyeckre 1 XUMHUYECKUE CBOMCTBa (B3aumozaelcTBue ¢ ruapokcuaom meau(1l),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
OpO’KeHHE TIIOKO3bl), HaXOXKJIEHUE B TMPUPOJE, NMpUMEHEHHe, OHOoJoruuecKast
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1mesmiono3a Kak
npupoAHble noiaumepbl. CTpoeHME KpaxMmana M Leunosio3bl. Pusznueckue u

XMMHUYECKHE CBOICTBA Kpaxmaia (THAPOIN3, KAUeCTBEHHAs PEAKIMs C HOI0M)

A3oTcoaepkallie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuvecKkue coeauHeHus. DPHu3nuecKue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpumMepe riauiuHa). buonormueckoe




4.2

3Ha4YeHUEe aMUHOKUCIOT. IlenrTuabl
benku kak nOpUpOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. [lepBuynasi,
BTOpUYHAS WU TPETUYHAS CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:

TUApOJIM3, ACHaTypalus, KaYCCTBCHHBIC pCAaKIIMKU Ha Oenku

BricokoMoueKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIUMEPHU3ALIUN, CPEAHSS MOJIEKYIISIpHAS
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCOUHEHUN —
MOJINMEPHU3ALUs U TOJMKOHIEHC AL

OKCIEepUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX [PEBPALICHUN:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kon
1

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

1.3

XUMHUYECKUH dJIeMeHT. ATOM. SInpo aToma, M30TOMBl. DJIEKTPOHHAS 00OJOUKa.
DHEpreTUYeCKue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOHUTANH, S-, pP-, d-DJIIEMEHTHI.
OcoOeHHOCTH pacmpeeNieHns dJIEKTPOHOB M0 OpOUTANSAM B aTOMax 3JIEMEHTOB

TNEPBLIX LIeTHpéX MepruoaoB. QHCKTpOHHaﬂ KOH(bHpraHHH aTOMOB

[Tepuonnueckuii 3akoH U Ilepuoanyeckas cucrema XuMHIecKux 3iaeMeHToB 1. 1.
MenaeneeBa. CBA3b NEepUOAMYECKOrO 3akoHa M Ilepmoanueckoid CUCTEMBI
xuMudeckux eMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB XUMHUYECKHUX OJIIEMEHTOB U
o0pa3yeMbIX MUMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyIIaM U IepHoJaM.

3HaueHHUE NEPUOANYCCKOr0 3aKOHA B Pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHAbBl XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTandeckas). VIoHBI:
KaTHOHBI U aHWUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTtHocTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIIEHUS

L.5

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOICTBa
BEUICCTB OT THUIA KpUCTAUIM4eCKOW pem€rku. IloHsTHe O AMCIEpCHBIX

cucremMax. VcTuHHBIE N KOJUIOUJHBIC paCTBOPEI. MaccoBas J0JIA BEUIECTBA B




1.6

1.7

pactBope
Kinaccudukanms HeopraHm4eckux coeqnHeHnid. HoMeHkiiaTypa HeopraHm4ecKux
BEILIECTB
Xumuueckas peakuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOM M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MacCChl BEIECTB,

3aKOH COXpaHCHUA U IIPCBpAlICHUA SHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOparumble peakuuu. XHUMHYecKoe paBHoBecue. DakTOphl, BIHAIOLIME HA

COCTOsSIHME XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

1.11

2.1

2.2

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

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa m 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOMCTBAa HEMETAJIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MPUMEPE KUCIOPO/1a, CEPHI,
docdopa u yraeponaa)

XUMHUECKHE CBONCTBA BaXHEWIIMX HEMETAIJIOB (TaJlOreHOB, CEepbl, a30Ta,
¢dochopa, yrmepoga W KpeMHHs) M HX  COEAMHEHUM  (OKCHIOB,
KHCIIOPOJICO/ICPKAIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). I[IpumeHnenue

BOKHEUIINX HEMETAIJIOB U UX COENUHEHUN

2.3
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Meramnsl. Ilonoxenne meramwioB B Ilepuogudeckod cuUCTEME XUMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS HIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obuue ¢puszndyeckue cBoiicTBa MetamioB. CIiIaBbl METAJJIOB.

DNEeKTPOXUMHUYECKUI Psi/i HANPSIKEHUH METAJUIOB
XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpHUMl, Kajaui, KaJlbLUM,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKeJie30, Meb) U WX coeauHeHui. OOmme

CHOCOObI MOJTy4YeHHs] MeTaUIOB. [IpruMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIUICCTB, IPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1accaM

XUMUS U )KA3HDb

3.1

Ponp xuMum B oOecCmedeHWH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIECBOU
6€3OHaCHOCTI/I, paBBI/ITI/II/I MCAUIIUHBI. HOHSITI/IG (6] HaquBIX METOAAaX ITO3HAHUA

BCIICCTB U XUMUYCCKUX peaKuHﬁ
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[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLIUIAX MPOMBIIUIEHHOTO MOTYYEHUS
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BOXHEHIIMX BEIIECTB. YEIOBEK B MHUPE BELIECTB U MATEPHAJIOB: Ba)KHEUILIHE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTepUalibl, KPacKH, CTEKIO,
KepamMuKa, MaTepuabl sl AJIEKTPOHUKH, HAHOMATE€pUaJibl, OPraHUYECKUE U
MUHEpaJIbHbIC YI00pEHUS

XuMUAd UM 3J0pOBbE YEJIOBEKa: IpaBWIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX

ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIb30BaHUS IIpernapaToB OBITOBOM XHMHH

B IIOBCEHEBHOMU KU3HU




CUCTEMA OLEHKN AOCTUXEHUA OBYHAIOLLIMMUCA

NNAHUPYEMBbIX PE3YJ/IbTATOB OCBOEHUA OBPA3OBATE/IbHbIX MPOrPAMM HA
YPOBHAX OCHOBHOIO OBLEIO U CPEAHEIO OBLLIEFO OBPA3OBAHUA

YYEBHbINA NPEAMET «XMMUA»

Ha ypokax XuUMUHM OLIGHMBAaHHUIO TOJIEKAT CIeAyrolue  crenuduyeckue
YMEHUSA:

8b10e1mb CYIIECTBEHHbBIE IPU3HAKH OCHOBHBIX XUMUYECKUX TOHSTHIA;

UCNOIb306aMb TIOHATHS 1J151 OOBSICHEHUSI OT/AEIbHBIX (PaKTOB U SBJICHUMH;

evlOupams ~ OCHOBAaHMSI U KpPUTEPUM IS KJIACCU(UKAIMK  BEIIECTB
Y XUMAYECKUX PEaKIUM;

YCMAaHaenueams MPUINHHO-CIIEICTBEHHBIE CBS3U MEKIY O0bEKTaMHU U3YUEHHUS;

npumeHsms B TPOLECCE IIO3HAHMS IIMPOKO HCIOJB3YyEMble B XHUMHHU
CUMBOJIMUECKUE (3HAKOBBIE) MOAENH (XMMHUYECKH 3HAaK — CHUMBOJI DJIEMEHTa,
XUMHuecKas GopMyiia, ypaBHEHHE XUMUUYECKOMN peaKInn);

npeobpazoevléamsb  MOJAEIbHBIE MPEICTABICHUS IPU PELIEHUH Yy4eOHO-
IIO3HABATEIIbHBIX 3a/1a4;

8bIA168/1AMb U XapaKmMepu308ams CyLLeCTBEHHbIE NPU3HAKM N3yYaeMblX

BeWeCTB U XUMUYECKUX peaKLI,MI‘/’I;

8bINOIHAMb PACYETHI IO XUMUUECKUM (POpPMyJIaM U ypaBHEHUSIM XUMHUECKUX
peaKkumii;

rsaHdupoeame u npoeodumb XUMUYECKUN SKCNEPUMEHT.

Jlnst opraHuW3aniid TEKYIIEro OIEHWBAHUS O0pa30BaTEIbHBIX PE3YJIHTATOB
Ha YPOKaX XUMHUHU MOTYT TPUMEHSATHCS:

VCMHBIU ONPOC C UCTIOTB30BAHUEM CUCTEMbI CIIEIMAIBHO TTOA00PaHHBIX YCTHBIX
BOITPOCOB;

NUCbMEHHbI Onpoc Ha OCHOBE CHCTEMBI 3aJaHUM Pa3IMYHOW THUITOJOTUU
U YPOBHA CIIOKHOCTH ISl OLICHKM YCBOEHHMSI OTHACJBHBIX 3JIEMEHTOB COJCpPKaHUA
KOHKPETHOM TEMBI, B TOM YHCIJIE 3aJaHUM, WUMEIOLIUX XapaKTep «MBICIEHHOIO
AKCIIEPUMEHTa», KOTOPBIE TPEOYIOT OT 00YUaIOIMIUXCs IPUMEHEHUSI 3HAaHUI B HOBOM

KOHTCKCTC WJIN I pCHICHHA HCCTAHAAPTHBIX 3a1a4;



BBITIOJTHEHUE NPAKMUYECKUX pabom, TIO3BOJISIONINX OIIECHUBATH YMEHHSI paOOTHI
C XUMUYECKHMMH BEIIECTBAMH U JIAOOPATOPHBIM OO0OPYyIOBaHHWEM, NPUMEHEHUE
TEOPETHUCCKUX 3HAHUI Ha MPAKTHKE.

B cuny pasHooOpasusi (GopM M METOJOB TEKyIIee OICHUBAHUEC YUCOHBIX
JTOCTHKCHHUN 00YJarOIIUXCs TIO3BOJISET:

— OCYHIECTBIATh MU PEepeHIMPOBAHHBIN MOAX0A K OOyYaOIIMMCS C IIEIbIO
BBISIBJICHUS WX CIIOCOOHOCTH K TPHMEHCHUIO 3HAHWNA B PA3IMYHBIX CHUTYaIUX,
TOTOBHOCTH K CAMOKOHTPOJIIO ¥ CAMOOIICHKE Pe3yJIbTaTOB CBOMX JOCTH)KCHHUI;

— BBISBJIATH NMPUYHMHBI 3aTPYJHCHHUA OOy4aronuxcs Mpu padoTe ¢ y4eOHBIM
MaTepHaioM;

— CIeOuTh 3a XOJOM Ipolecca OOydYyeHUs] WU IO Mepe HeoOXOAUMOCTH
OMEpPAaTUBHO KOPPEKTUPOBATh (OPMBI €ro OpraHu3alud, OCOOCHHO B YacTH
CaMOCTOSTENIbHOM TTO3HABATEIBHOM IeATeTbHOCTH 00yUYarOIINXCS.

TemaTuyeckoe OlIEHUBaHUE MPEIMETHBIX PE3YJIbTATOB 10 XUMHUHU HAIpPaBICHO
Ha KOMIUICKCHYIO OIICHKY 3HAHMM W YMEHHH OOYyYaromuxcs IIOCJC 3aBEPIICHUS
M3Y4YCHUS OTMPEICICHHOW TEMBbI WU pasjenia yuyeOHoW mporpamMmbl. OHO moMoraer
YUUTEIIO ONPENETUTh YPOBEHb YCBOCHUSI MaTepHalia U TOTOBHOCTh OOYYaIOIIUXCS K
JTanbHEUIIEeMy M3yUYCHHUIO TMPEAMETa, a TaKKe CKOPPEKTHUPOBATH 00pa30BaTEIbHBIM

IMponccC Ml AOCTHIKCHUA JTYyUIINX PC3YJIbTATOB.

OueHusaHue YCTHbIX OTBETOB

OpHol U3 TPATUIIMOHHBIX (POPM MPOBEPKU 3HAHWUW M YMEHHI 00yYaromuxcs
ABJISIETCS] YCTHBIA onpoc. K MeTogam yCTHOro KOHTPOJISI OTHOCATCSA: Oecena, pacckas
y4Y€HUKa, OOBSCHCHHE, KOMMEHTHUPOBAaHHWE TEKCTa Yy4YeOHMKA, UYTEHHE CXEMBbI,
cooOlleHre. Y CTHBIN ONMPOC UCIOJIB3YETCSA B XO0JI€ Pa3IMYHBIX TUIIOB YPOKOB, 4Yallle
B Ha4aJIe ypoKa C IeJIbI0 aKTyalu3aIii 3HaHUH, HEOOXOIMMBIX JIJISl M3YYECHHS] HOBOTO
TEOPETHYECKOTO MAaTEpUANIa, & TAKXKE B KOHIE YPOKA Uil MNEPBUYHOTO KOHTPOJIS
Y 3aKPETUIEHUS MOJIYYCHHBIX Ha YPOKE 3HAHUI.

B kauecTBe OCHOBHOTO MHCTPYMEHTAPHUSI YCTHOTO OMPOCA BBICTYMAET CUCTEMA
BOIIPOCOB, TIOCTPOCHHBIX HA OCHOBE KOHKPETHBIX 3JIEMEHTOB COAEPHKAHUS N3YUEHHOTO
Marepuana, JMOO HOBOTO MarTepuaina, MojJIexaniero 3akperuienuio. ComepikaHue
BOIIPOCOB  yUUTENb ONPEIEHSeT C YYETOM TMOATOTOBICHHOCTH OOYyYaroluuxcs

Ha MOMCHT M3Y4YCHHUSA COOTBCTCTBYIOLICTO MaTCpHraa.



ITpu oLleHMBaHMM YCTHOIO OTBETa OOYYAIOILIErocsi Ha MOCTaBJICHHBINA BOIPOC
11e1€c000pa3HO MPUMEHSTH CIEAYIONINE KPUTEPUH:

OTmeTKa «5» cTaBMTCA NpU yCAoBUK, eCcnn 0byYaroLLnIACA:

— JlaeT MOJIHBIM apryMEHTHPOBAHHBIN OTBET, M3JIOKCHHBIH B OIpPEICICHHOM
JIOTHYECKOH ITOCIE0BATENHLHOCTH,

— JIEMOHCTPUPYET IOHHMAaHHE CYI[HOCTH COOTBETCTBYIOIIUX XHMHYCCKUX
MOHSTHIA, 3aKOHOB M TCOPHH, HCIOJB3YeT MX BO B3aWMOCBS3H I OOBSICHCHUS
paccMaTpUBaEMbIX SIBJICHHI U CBOMCTB M3y4acMbIX BEIIECTB;

— YCIEIIHO peallu3yeT MOJydeHHBIC paHee 3HAHUS IS MOCTPOCHHS BBIBOJOB
1 0000IIIeHUH.

OTmeTKa «4» CTaBUTCA NPU YCI0BUM, €CNU 0byYatowmiics:

— JIaeT OTBET, IONMYCKAIOUIUNA HEKOTOPbIE HETOYHOCTHU B TOJKOBAHUU CYIIIHOCTH
(aKkTOB U ABJICHUI, O KOTOPBIX UJET PEUb;
— CaMOCTOATENIBHO YCTPAHSIET UMEIOIIUECS B OTBETE HETOUYHOCTH.

OTmeTKa «3» CTaBUTCA NPU YCNO0BUU, ECN 0BYYatOLNCA:

— J1aeT OTBET, KOTOPBIM IO COJEP’KaHUIO B OOJBIIEH YAaCTH YyIOBJIETBOPSET
TpeOOBAHUSIM K OTBETY Ha OTMETKY «4», HO JIONyCKaeT OUIMOKHU MPU UCTIOIb30BaHUU
TEOPETUUECKOI0 U (PaKTOJIOTMYECKOTO MaTepuaa;

— HE JIEMOHCTPUPYET YMEHHS MO YCTAHOBJICHHUIO CBSI3M MEXAY H3YYEHHBIM
paHee U HOBBIM TEOPETHYECKUM MaTEPHAIIOM;

— 3aTpyJIHSIETCS B IOCTPOEHUHU BBIBOJAOB U 0000ILIEHUH;

— JOMYIICHHbIE OIHUOKH UCIIPABIISET C MOMOIIBIO YUUTEIIS.

OTmeTKa «2» CTaBUTCA NPU YCI0BUM, eCcnmn obyyatowmiics:

— J1aeT HEBEPHBIN OTBET;

— IOKa3bIBACT OTCYTCTBUE 3HAHUU COOTBETCTBYOLLINX MOHATUH
Y 3aKOHOMEPHOCTEM;

— HEBEPHO MPUMEHSET U3yUEHHBIC TOHSATHUS, 3aKOHBI M TCOPUU JIJIS1 OOBSICHEHUS
paccMaTpUBaEMBbIX SBJIEHUN U CBOWCTB U3yYaE€MbIX BEIIECTB;

— 3aTPYIHSAETCS B UCIPABJICHUH JOMYIIEHHBIX OMMUOOK KaK CaMOCTOSITEIBHO,

TaK U1 C IOMOIIBIO YUHUTCIIA.



OueHuBaHWe NUCbMEHHbIX pa60T

B mpakTuke mpenojaBaHusi XMMUU B paMKax TEKYIIETO M TEMaTHYECKOTO
KOHTpPOJISI 3HAHWM HCIONB3YIOTCS pas3uvHble MHChbMEHHbIE 3amanus. [Ipu Bce
pa3Ho00pa3uy MUCbMEHHBIE 3a/1aHUsl CXOAHBI IO CBOEH I11eJIeBOI HANPaBICHHOCTH,
CYTh KOTOPOH 3aKJII0YAETCs B TOM, YTOOBI HE MMPOCTO YCTAHOBUTb, YTO 3HAIOT M YMEIOT
oOyuaroluecs, CKOJIbKO 00eceunTh OOBEKTUBHYIO OLIEHKY TOT0, KaK U B KaKUX
B3aMMOCBSI35IX OHU MOTYT IIPUMEHSTH MOJMyYCHHbIC 3HAHUS M YMEHHUS IS aHAJN3a,
OOBSICHEHHSI ¥ TPOTHO3UPOBAHUS PA3IMYHOTO POa SIBICHHIA.

OxapakTepu3yeM OCOOCHHOCTH OIICHHBAHHUS HEKOTOPHIX BHIOB 3aJlaHUM,
KOTOpBIE TPAIUIIMOHHO HCIOJB3YIOTCS MAJsl TPOBEJACHHS OIEHOYHBIX TMPOIEAYp

B paMKax TCKYIICIoO U TEMATHUYCCKOI'0O KOHTPOJIA 3HAHMH.

XUMWYECKUN [INKTAHT.

XUMHUYECKUH AUKTAHT COCTOUT M3 MEPEUHS BOMPOCOB, MPOBEPSIONINX 3HAHUS
Ha PENpPOIYKTUBHOM YPOBHE, TPEOYIOIMIMX OBICTPHIX M KPAaTKHUX OTBETOB. Hampumep:
3HAaHNE CHUMBOJIOB XHMHYECKHUX DJIEMEHTOB, (OpMyl W Ha3BaHWHA BEIICCTB,
TEPMUHOJIOTHH H TIP.

[Ipn oleHMBAHWM XUMHUYECKOTO JHKTaHTa IEJIEeCO00pa3HO MPHUMEHSTH
CICAYIOIINE KPUTCPUH:

OTMETKA «5» CTaBUTCS NPH YCIOBHH, €CIM 00YYAIONMIUKCS BEPHO 3aIUCHIBACT
oT 95 mo 100% oTBeTOB;

OTMeTKA «4» CTaBUTCS NPH YCIOBUHU, €CIM OOYJAIOIIUICS BEPHO 3aIlMCHIBACT
oT 80 10 94% 0TBETOB;

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

OTMETKA «2» CTaBUTCS MPU yCIOBUHU, €CIIU O0YJArOITUICS 3allMChIBACT MEHEE

60% OTBETOB.

TectTupoBaHue.

MoxHO BBIACIIUTh OCHOBHBIC BUABI TCCTOBBIX SaﬂaHHﬁ, KOTOPLIC UCIIOJIB3YIOTCA

JUIS IPOBEPKU 3HAHUN U YMEHUI 00y4aroluXcs M0 Pa3TUYHBIM TEMaM:



C BLIOOPOM OTBETa/OTBETOB (IIpejIaraeTcsi BLIOPATh MPAaBUIbLHBIE OTBET/OTBETHI
13 MPEJJI0KEHHBIX BAPUAHTOR);

C KOpPOTKMM OTBeToM (TpeOyeTcs JaTh KpaTKWid OTBET Ha BOIPOC
WUIA BBITIOJTHUTH 33/1aHNE B HECKOJIBKHUX TPETIOKCHHISIX );

Ha COOTBETCTBHE (HY)KHO YCTAaHOBHUTH COOTBETCTBUE MEXKY PIIEMEHTAMHU JABYX

MHOXECTB);

Ha TOCJEI0BATEIbHOCTh (TpeOyeTcss pacCTaBUTh SJIEMEHTHI B IMPABUIBHOU
MOCJIEI0BATEIbHOCTH).

Llenecoobpa3Ho NPUMEHUTH HOPMATHBHOE IMXOTOMHYECKOE OICHUBAHUE
PE3yJIbTaTOB BBIIIOJIHEHUS KaX/10I0 TECTOBOTO 33/1aHUs, HAIPABJICHHOTO Ha POBEPKY
YCBOCHHUS OJTHOTO 3JIEMEHTA COACPKAHMSL.

[TpumepHass 1mkama mnepeBoja ©Oamia B OTMETKY (pa3pabarbIBaeTcs
B 00pa30BaTeIbHON OpraHU3ALINH):

OTMeTKa «5» CTaBUTCS NpPHU YCIOBUM, €CIH OOydaroluiics HaOpanm oT 85
10 100% ot obmero uncia 6a1Ios;

OTMeTKa «4» CTaBUTCS NPHU YCIOBUM, €CIH OOydaroluiics HaOpanm oT 65
10 84% ot obmero unciia 6aaIoB;

oTMeTKa «3)» CTaBUTCS TPU YCJIOBHUH, €CM oOydaromwuiics HaOpanm ot 50
10 64% ot obmero uncia 6aaIoB;

OTMeETKA «2» CTaBUTCS MPHU YCIOBHUH, €ciii oOydaronuiics Habpai meHee 50%

oT 001Iero uncia 0ajuioB.

OueHuBaHMe pelleHns PacyeTHbIX 334au.

PacuetHbie 3aaun M0 XUMHUU B CUCTEME OIICHUBAHUSI UTPAIOT BAXKHYIO POJIb
B OIICHKE YPOBHS TOHUMAaHUS H YCBOCHMs MaTepuaia oOydatomumucs. OHu
MO3BOJIAIOT TPOBEPUTH HE TOJBKO 3HAHUE TEOPETUYECKUX OCHOB XUMHUH, HO U
YyMEHUE TPUMEHATh WX Ha TMPaKTUKE, TPOBOJAUTHL pPACUEThl, aHATU3UPOBATH
pe3ynbTaThl U JIeJaTh BHIBOJBI. PacueTHbIe 3a1aun MOTYT BKJIIOUATh B CE0S PEIICHHE
YpaBHEHHN XUMUYECKUX pPEaKIuid, pacyeT Macchl, 00beMa, KOHIIEHTPALlMKU BEIIECTB,
a TakXke ONpeAelieHHEe JPYrux XUMHUYECKUX TmapaMeTrpoB. PacueTHwbie 3amauu
MOMOTAIOT Pa3BUBATh JIOTHYECKOE MBIIIJIEHUE, YMEHHE paldoTaTh C JIaHHBIMU
Y IPUMEHSTh TEOPETUUYECKUE 3HAHUS HA TIPAKTHUKE.

HpI/I OLICHHMBAHHUHN ITMCHbMCHHBIX pCHICHI/Iﬁ paCUYCTHBIX 3aga4 PEKOMCEHAYCTCA



M0 BO3MOXXHOCTH Ha BCEX 3Talax UCIOIb30BaTh 000OIICHHBIE KPUTEPUHU OLIEHUBAHUS
takux 3agaHuii B KM OI'D (Ha ypoBHE OCHOBHOrO oOIIEro oOpa3zoBaHUs)
u KUM EI'D (1a ypoBHe cpenHero o0miero oopa3oBaHus) M0 XUMHH.

Pemenne pacdyeTHOM 3amaydl TPEAINONaraeT BBIOJHEHUE OMPEIEICHHOM
MOCIIEAOBATEILHOCTH  JIOTUYECKUX JIEUCTBUH C  (UBNYECKUMHU  BEIMYMHAMU
Ha OCHOBAaHMM COOTHOILIEHHWI BEIECTB — YYaCTHUKOB peakiuu. B 3aBucumocTH
OT YCIIOBUSL 3a/ladydl KOJMYECTBO TAKHUX JIOTMUECKUX JACUCTBUA MOXET OBITh

Pa3JINYHbIM. HOBTOMY IIp1u OLCHUBAHHWU BAXHO YUYHUTBIBATH TO, KdK 06yqa}01111/11710${

BBICTPAMBACT HYXXKHYIO IIOCJIEIOBATEIbHOCTh 3TUX ACHCTBUM, U OLICHUBATh KaXI0€
U3 BBINIOJHEHHBIX JEHCTBUI, KOTOpOe OyIeT SBIATHCS JIEMEHTOM OTBETA.

OOBEKTOM OLICHUBAHUS PELICHUS PaCUETHBIX 3a]1a4 SBJISFOTCSL:

1) mpenmeTHbIN pe3yabTaT — CPOPMUPOBAHHOCTh YMEHUS POBOJUTH PACUEThI
10 YPAaBHEHUIO XUMUYECKON pEAKLUY;

2) MeranpeAMETHbIE pPe3yJbTaTbl — C(POPMUPOBAHHOCTH YMEHUH CTPOUTH
JIOTUYECKHE PACCYXKJECHHUS, CAMOCTOATEIbHO BBIOMpPATh CHOCOO pelieHus y4eOHOM
3aJ1a4H.

Jlornyeckue IEUCTBUSI, KOTOPBIE SIBIAIOTCS HEOOXOAMMBIMU JUISl pEUICHUs
pacyETHOM XMMUYECKOM 3371a4 110 YPABHEHUIO XUMUYECKON PEAKIINU:

1) cocraBieHHE ypaBHEHHsS XUMHUYECKOM pEaKUUU, O KOTOPOM HIET pedb
B YCJIOBUU 3a/1a4H;

2) ompeneneHue COOTHOLIEHHSI KOJIMYECTBA BEUIECTB — MPONOPUHOHAIBHOU
3aBUCUMOCTH, KOTOpas YCTaHABIMBAE€TCA B COOTBETCTBUM C Ko3(huimeHTamu
B YPaBHEHUH PEaKLUH;

3) HaXOXIEHUE UCKOMOU (DU3NYECKON BEIINUMHBI.

Kaxmoe nmoruueckoe nedcTBUe oOIlleHWBaeTca B 1 Oamin, cyMMapHbIid Oart
3a BepHOE pelleHue 3a1aun — 3 6amta. Takoil npuHIMN KpUTEPUATBHOTO OLEHUBAHUS
nenecooOpa3eH Ha MepBbIX 3Tanax (OPMHUPOBAHUS YMEHHMs pEIlaTh pPacyETHHIC
3amaun. B npouecce u3yueHus: yaueOGHOro npeamMera « XuMus» UCOIb3YIOTCS 3a/1aHus,
YCIIOBUE KOTOPBIX JIOTOJHSAETCS HOBBIMH DJIEMEHTAMHM 3HAaHUM, YTO MPHUBOJUT
K YBEIMYECHHUIO KOJIMYECTBA Y4YEOHBIX JACUCTBUN, HEOOXOOUMBIX JUIS PpPELICHHS
pacuetHoM 3amaun. [Ipu 3TOM cXonAHBIE MO CBOEMY XapakTepy y4deOHbIE NeHCTBUS,
HampuMep HaxXOXIAEHUE Macchl (00beMa) BEHIECTB IO M3BECTHOMY KOJUYECTBY
BemiecTBa (M HAaoOOpPOT), MOTYT TMOBTOPATHCS MNPUMEHUTENBHO K HECKOJIbKUM
BelecTBaM. B 3ToM ciydae Takue NEHCTBUS LieecooOpa3HO OlieHHBaTh B 1 Oai.

K kxpurepusim orieHHBaHMS PEUICHHUS] PACYCTHOM XMMHUYECKON 3aJaud MOTYT OBITh



OTHECEHBI CIEAYIOIINE TOKA3ATENN MBICTUTEIBHON EATEIbHOCTH:

1) moHMMaHWEe XUMHUYECKOW CYIIHOCTH Ipoliecca (COCTaBICHUE YPAaBHEHMS
XUMUUYECKOUN pEeaKInn);

2) yCTaHOBJIEHUE NPONOPLMOHAIBHON 3aBUCUMOCTH (COOTHOILEHHUS) MEXKIY
KOJIMYECTBOM BEIIECTBA YYACTHUKOB IIPOLIECCa BO B3aUMOCBS3H;

3) IpUMEHEHHE  COOTBETCTBYIOIIUMX  CHOCOOOB  BBIYUCIICHUS  33JaHHOU

(U3UYECKON BEIIMUUHBI.

PekoMmeHyeTcsi MPUMEHSTh MO3JIEMEHTHOE OLEHUBAHUE PELICHUS PAaCUETHBIX
XUMUYECKUX 3a/a4:

BEPHO 3aIlMCaHbl TPU 3JIEMEHTA OTBeTa — 3 Oasuia;

BEPHO 3aIlMCcaHbl JIBa AJIEMEHTa OTBeTa — 2 Oasia;

BEPHO 3alIMCaH OJIMH 3JIEMEHT oTBeTa — 1 Oa;

BCE AJIEMEHTHI OTBETA 3anrcaHbl HeBepHO — () 6aUIOB.

Jlnsa omnpeneneHuss ypoBHS C(HOPMHPOBAHHOCTH Yy OOYyYarOIIUXCS YMEHHM
peniaTh pacyeTHbIe XMMUYECKHUE 3aa4H [IPU U3YUYEHHUH KaXKJI0H TEMbl pEKOMEHIYETCS
MIPOBOJIUTH KPAaTKOBPEMEHHBIE MUCHbMEHHBbIE PAOOTHI, 3aJaHUsl KOTOPOW BKJIIOYAIOT

PACUCTHBIC 3aJa491 PA3HOT'O YPOBH:A CIIOKHOCTH.

KpaTkoBpemMeHHaA nposepoyHas pabora.

[To mepe u3ydeHus ar000H TeMbI Kypca XHMHH IPOHUCXOJHUT «HAKOILICHHUE)
3HaHUH, a TAK)Ke YMECHHUHN NMPUMEHATh UX B Pa3]IMYHBIX YUEOHBIX CUTyalusx. B memsx
OIICHKM yMEHHUH NPUMEHSTHh IOJydYEHHbIE 3HAHMS B CHUCTEME U B3aUMOCBS3U
1es1Iecoo0pa3HO  MCIMOJIb30BaTh KpaTkoBpeMeHHble (10—15 MuHYT) npoBepOYHBIC
paboThI, BKIIIOUAIONIME HEOOJIBIIOE KOJWYECTBO 3aJaHUM pa3HbIX THUIOB U YPOBHS
CIOXKHOCTH. KpaTKOBpeMEHHBIC IIPOBEPOUYHBIC PA0OTHI IMO3BOJISIOT  OIICHUTH
c(hOpPMHUPOBAHHOCTh HECKOJIbKUX B3aMMOCBSI3AHHBIX TMOHSATUH B MPOIIECCE M3YUCHHUSI
OTIEJIbHBIX ITOATEM/OJIOKOB.

KparkoBpeMeHHBIE TPOBEpPOUHbIE PAOOTHI MOTYT COJIep)KaTh 3aJaHus,
TpeOyIOIIUe COCTABJICHUS YPAaBHCHUN XUMHUUECKUX peakiuil (Hampumep, 3ajaHus
Ha XapaKTepUCTHKY CBOMCTB HM3y4a€MbIX BEIIECTB, I'€HETUYECKYIO CBSA3b MEXKIY
BEIIIECTBAMHU PA3JIMYHBIX KJIACCOB), & TAKXKE PACUETHBIE XUMUYECKUE 3a/1a4d U JPYTue
TUmbl 3anaHuid. KomnyecTBo 3amaHWii B paboTe 3aBUCHT OT THUIIA WU CIOKHOCTH

BKIIIOUYCHHBIX SaHaHI/Iﬁ 1 OT BpEMCHHU, OTBOAMMOI'O HAa X BBIINIOJIHCHHC.



[lpumepnas mikama mepeBoga Oamma B OTMETKy (pa3pabaThiBaeTcs
B 00pa30BaTeIbHON OpraHU3ALINH):

oTMeTKa «5» CTaBUTCS TMpU YCJIOBUHM, €cilM OOydarluiics Halpal
oT 85 1o 100% ot o01ero yucia 0ajuioB;

OTMeTKa «4» CTaBUTCS NPU YCJIOBHUHU, €clU oOydaromuiicss HaOpan oT 65
1o 84% ot 0011er0 Ynciia 0aJuioB;

oTMeTKa «3» CTaBUTCS NpPU YCIOBUH, ecid oOydarommuiics Habpan ot 50

10 64% ot obmero uncia 0aaIoB;

OTMETKA «2)» CTaBUTCA MPHU YCIOBUH, €CIIM o0yyatomuiica Hadpan menee 50%

OT 0011ero yncia 0auioB.

TemaTnyecKasa KOHTPONbHaA pabora.

®opmoii OIleHMBaHUS YYEOHBIX JOCTIDKEHHUNW B paMKax HW3YYCHHS] TEMBI
WJIM pa3jiesia Kypca XMMHH SBIISICTCSI KOHTPOJIbHAsS padoTa.
[Ipn opranw3anuu ¥ JadbHEHIIEM OICHWBAHUM KOHTPOJBHBIX paboT
0 XMMHUHU CHadaja OMpPEIeSIOTCS MOAXO0IBI K IMOCTPOSHUIO KOHTPOJBHON PpadoTHI,
a3aTeM K 0TOOPY KPUTEPHEB OIICHUBAHUS KaK OTJEIbHBIX 3a/IaHUM, TaK U BCEHl pabOThI
B Ie7IOM. 3a/laHus KOHTPOJBbHOW pabOThl OpPHUEHTUPOBAHBI HA MPOBEPKY
OCHOBOITOJIATAIOIINX JJIEMEHTOB COJEPKaHUS Kypca XUMUU M CPOPMUPOBAHHOCTH
MPEAMETHBIX U METANPEIMETHBIX YMeHUH oOydarommxcs. KoHTpoapHy0 padoTty
CIIeIyeT UCTIOJB30BaTh 10 3aBEPIICHUN N3YUEHUS TEMBI IIETMKOM, a HE OTJEIbHBIX
noaTeM/0JI0KOB, M3y4aeMbIX Ha ypokax. [ns KOHTponpHON paboThl OTOMpaeTCs
CaMblii 3HAYUMBIM MaTepuas TeMbl. [I0 CBOEM THUMONOTrHM 3aJaHHMsl  KOHTPOJIBHOM
pabOThI aHAJIOTUYHBI 33JTAHHUSIM, KOTOPBIC UCTIONB3YIOTCS ITPH U3YICHUH KOHKPETHBIX TEM.
PekoMeHayeM ciemyronue KpUTEpUH Ui TIepeBoja OOmIeld  CyMMBI
HAYMCJICHHBIX 0aJIJIOB B OTMETKY IO MSATHOAILTEHOM IIIKaJIe:
OTMeETKa «5)» CTaBUTCS TPH YCIOBUH, €CIH oOydaromwuiicss HaOpam ot 85
10 100% ot obmiero yucia 6aaios;
OTMeTKa «4» CTaBUTCS NpPHU YCIOBUH, €CIM OOydaromuiics HaOpan ot 65
10 84% ot ob1mero ynciia 0aaIoB;
OTMeTKa «3)» CTaBUTCS TPH YCIOBUH, €CIHM oOydarommiicss HaOpan ot 50
1o 64% ot 0011eT0 YKnciia 0aJuIoB;

OTMETKA «2)» CTaBUTCA MPHU YCIOBUH, €CIIM o0yyatomuiica Hadpan menee 50%



OT 00111eT0 Yrcia OaIoB.

OueHKa npaKkTU4ecKkom paboTbl

Breimonnenue MPAKTUHICCKUX pa60T MpcaIojIaractT KOMIIIICKCHYIO OICHKY

O6p8,30BaTeJII>HI)IX I[OCTI/I}KCHI/Iﬁ o6yqa}oumxc;1 C YUYCTOM B3aHMMOCBA3U OTACJIbHBIX

OoKa3aTelieu.

KonTpoimmpyempiMu  pe3yabTaTaMu

BBITIOJTHAEMEBIX JEUCTBUN  SIBIAIOTCA

3HAHUEBBIN U HGHTGHLHOCTHBIﬁ KOMITIOHCHTBI, KOTOPBIC IIPCACTABJICHLI B Ta6JIHHe.

KoHmponupyemesie pe3ysbmamsi 8binosHaembix delicmeul, ux oyeHusaHue

. Ouenka . Ouenka
3HaHMeBBII KOMIIOHEHT JeATeJIbHOCTHBIN KOMIIOHEHT
(0a1bI) (0asIbI)
1) 3nanue 1abopaTOPHBIX CIIOCOOOB 1 1) CoGmronenue mpaBui Oe3omac- 1
MOJIYYEHHUs KOHKPETHBIX BEIICCTB; HOW paboThl TIPHU  BBIIOJHEHUHU
3HaHUE (PUBNICCKUX U XUMHUCCKUX XUMHYECKHUX OIBITOB
CBOMCTB BEIIECTB, KOTOPHIE CICTYET
VYUTHIBATh MPU BBIOOPE HEOOXOIH-
MOTO crtoco0a ux coOupaHus
2) 3HaHWe (QU3NYECKUX U XUMHU- 1 2) CoOntoneHue mnpaBuia pabOThHI 1
YEeCKUX CBOICTB BEIIECTB, KOTOPHIE ¢ nabopaToOpHBIM 00O0pYyIOBaHHEM
ClleyeT Y4YUTHIBaTh TpPH BBIOOpE MIPH MOHTa)ke TPUOOPOB
HE00X0IUMOTO criocoba ux
coOupaHus (METO/IaMU BBHITECHEHUS
BO3JlyXa M BOJABI) U A JOKa3a-
TEIhCTBA HAJIMYUS TOJyYECHHBIX
BEIIECTB
3) 3HaHue YCIOBUN MPOTEKAHUS 1 3) I'pamoTHOE ObecneueHue ycio- 1
XUMHUYECKUX TPOIECCOB, HCIOIb- BUW IS TIPOBEICHUS XMMHYECKHUX
3yeMBIX MJIs TONYUYEHHUS U UCCIe- MPOIIECCOB (HArpeBaHUE PEAKIIMOH-
JIOBaHUS CBOWCTB 3aJJaHHBIX HOW CMecH; U3METbYCHHUE TBEPIBIX
BEIIECTB BEIIIECTB; PACTBOPEHHE BEIICCTB
B BOJIE U T. [I.)
4) Hcrnonb3oBaHHE XHMHYECKOM 1 4) OcymecTBieHre HaOIIOICHUIHA 1
CUMBOJIMKH  JUISI  COCTaBJICHUS 3a XOJI0M Tporiecca, GUKCUPOBAHHE
dbopMyJI BEHmIECTB M YpaBHCHHM Y OTIMCaHUE €T0 PE3yJbTaTOB
OCYIIIECTBIISIEMBIX XUMHUYECKHIX
peakiuit




S) ®opmynupoBaHUE BBIBOJIOB 1 5) CocraBieHnue oTyeTa O Npoje-
u 0000meHnii 1Mo pe3yiabTaTam JaHHOM paboTe
IMPOBCACHHBIX I/ICCJIC,HOBaHI/If/’I

MaxkcuMalbHBIA UTOroBEIN Oayut: 10

OTMeTKa 10 NATHOAIILHOM IIKAJIE:
«5» — 9-10 6amioB
«4» — 7-8 6amioB
«3» — 5-6 6amioB
«2» — MeHee 5 0amioB




OueHUBaHWE NPOEKTHOM U UCCNe0BaTEIbCKOW AEATENbHOCTU

[IpoekTHas U MccienoBaTeNbCKas AEATEIbHOCTh (POPMHUPYET y 00ydaromuXxCs
CIIOCOOHOCTh ~ JICMCTBOBaTh CaMOCTOSITENIBHO, WMHHUIIMATUBHO M OTBETCTBEHHO,
UCIIOJIb3YsI MPEIMETHbIC 3HaHUSI B KaUYECTBE MHCTPYMEHTA JIJISl PEIICHUs MPOOIJIEMBI.
VYyeOHast MpOEKTHAsE M HUCCIENOBATENbCKas JEATEIbHOCTh JOJKHA 3aBEPIIAThCS
MaTepUaJbHbIM TMPOAYKTOM: MAaKETOM, MOJETbI0, OTUYETHBIMU MaTepHallaMu
(B ciywae mpoekTa), NHCbMEHHBIM OT4YeTOM (pedeparoMm, aHATUTHUYECKUMHU
MaTepHallaMH, CTEHJOBBIM JTIOKJIAJ0M U Jp.).

OOs13aTENIbHBIM YCIIOBUEM MPOEKTHOM M MCCIIEAOBATEIbCKON IESATENIbHOCTU
ABIIIETCS BEJCHUE JHEBHHKA, B KOTOPOM OTPAXKAIOTCS BCE ATambl pabOThI, 3aJ1a4u
JUIA  KaXJIOr0 JTama U MPOCISKHBACTCS alTOPUTM pabOThl HaA MPOEKTOM
WIA HUCCleNoBaHUEeM. XOJ DOKCIEpUMEHTa U €ro pe3yibTaThl (PUKCHPYIOTCS
B IIPOTOKOJIE.

JUis  OLIEHKM pe3ylbTaTOB IMpPOEKTa WIM HCCIEIOBAaHUS HEOOXOJUMO
MCIIOJIb30BaTh 3apaHee pa3padOTaHHBIC OLIEHOYHBIC JHCTHI C BO3MOXKHOCTBIO y4eTa
CTETICHH CaMOCTOSITENIbHOCTH, YJacTusi pabOThl B TPYIIE, COOTBETCTBUS BHIOPAHHBIX
METOJIOB, Iiesenosaranus, GopmMyaupoBaHusi IpoOIeMbl U 3a7a4u pabOThI, PabOTHI
C UICTOYHMKAMH UH()OPMAIIIH U TIP.

HtoroBast olLieHKa MO TPOEKTY M HCCICIOBAHUIO JOJKHA CKIIAIbIBATHCS

U3 CyMMBI OQJIJIOB 3a Ka)KJbI Tan padbOTHL.

Hapamempbl oueHuseaHuAa I'IpOE'KmHO-UCCﬂeaOBGm€/7bCKUX pa6om

Bcero
Ne Copep:xanne Kpurtepuu ouenuBaHus

0a/10B
1 Br160p TeMbl 1 paboTa obyuaromierocs (0-10)
1.1 | AkryansHOCTb TeMbl | 0 — He 0003HaYeHa; 0-1

1 — obocHOBaHa
1.2 IlocranoBka 0 — He 0003HAaUCHa; 0-1
npoOiemMpl/Tunore3sl | 1 — runoresa yeTko 0003HaueHa

1.3 enenonaranue 0 — He 0003HAUYEHO WJIM 1I€Jb HE COOTBETCTBYET 0-2

THUIIOTE3E;

1 — menu 0003HAYEHBI, COOTBETCTBYIOT TUITOTE3E;

2 — menu 0003HAYECHBI, COOTBETCTBYIOT THIIOTE3E,
3a/1auu TTOCTABJICHBI, COOTBETCTBYIOT IIEJIH

14 MeTtoap! 0 — Her; 0-2




1 — Ha3BaHO, HO HET OIPOOHOTO OMKMCAHUS;
2 — omuca”o MOAPOOHO, AETATHHO

1.5 | Bemonuenue pabotsl. | 0 — HeT; 0-2
Pesynbratel. BeiBoasl | 1 — pe3ynbraThl NpuBEIEHBI, HO HE MMOKa3aHO, Kak
MOJTyYEHBI;
2 — OmucaHoO, Kak BBINOJHEHAa paboTa, YETKO
BBIJICJICHBI PE3YJIBTATHI, CACIIAHBI BHIBOIBI
1.6 Cunomncuc 1 — caMOCTOSATEIIFHOCTD; 0-2
] — 4eTKOCTh CTPYKTYpBI
2 3ammTa (0-10)
2.1 I'pamoTHOCTB 1 — rpaMOTHOCTB M  CTPYKTYpPUPOBAHHOCTH 0-5
Y Y€TKOCTh BBICTYILICHMS,
BBICTYTUJICHUS 2 — I0CNIeI0BATENHHOCTbD, YETKOCTh;
3 — coaepKaTeabHOCTh, BCE OCHOBHOE H3JIOKEHO,
CyTh paOOTHI YETKO BBIICJICHA
2.2 Hcnonp3oBanue 0 — He HCIOJIB30BAJINCE; 0-2
MPE3CHTALIHH, 1 — Obum, HO OOydYarOUMWCA HE HCIOJIb30BAI
JIEMOHCTPAIIHA WJIU UCTI0JIb30BaJI HEYMETIO;
2 — TrpaMOTHOE U YMECTHOE HCIOJIb30BaHUE;
Mpe3eHTAllMd W/WIH JIEMOHCTpAIlMM T'PaMOTHbIE,
HAarJIsIIHBIC
23 OTBeTHI Ha BONPOCHI (0 — HE CMOT OTBETUTH HU Ha OJIUH BOIIPOC MO TEME 0-2
paboTHI;
1 — OTBeTHI HEYBEpPEHHBIE, COACPKAT OLIUOKU, HO
B 1LI€JIOM Y/JIOBJIETBOPUTEIHHO;
2 — oTBeTHI Ha 2—3 BOIpOCca MO TeME IPAaBUIIbHBIE,
YBEPEHHBIE
24 | CamoopraHu3zamus 0 — HapyIIeH perJIaMeHT; 0-1
1 — pernameHT cobnogancs
PexomenayeM crenyronige KpuUTEpUM Uil MepeBoja oOmed CyMMBbl

HAYMCJIICHHBIX 0aJJIOB B OTMCTKY 11O MATHOAIJIBHOM IITKaJIE:

10 100% ot obmero yuciia 6amios;

10 84% ot obmiero unciia 6aaIoB;

10 64% oT ob1ero ynciia 6aaIoB;

OTMeTKa «5)» CTaBUTCS NpPHU YCIOBUH, €CIM OOydaromuiicss HaOpan ot 85

OTMeTKa «4» CTaBUTCS TPHU YCIOBUH, €CIM OOydaromwuiics HaOpan ot 65

OTMeTKa «3)» CTaBUTCS TPH YCIOBUH, €CIHM oOydarommiicss HaOpan ot 50




OTMETKA «2» CTaBUTCA IPU YCIIOBUH, €CIU OOyYAIOIIUIICS HAaOpasl MEeHee
50% ot oOmrero yucia 0aIoB.

Ha ocHOBaHuMM mpHUBEOEHHBIX pPEKOMEHIAIM B 00pa30BaTEIbHOM
OpraHM3alMi MOTYT OBIThb pa3padoTaHbl W TPHUHITHL CBOM  KPUTEPHUU
OLICHMBAaHUS TMPOEKTHON U MCCIIEIOBATEIHCKON NEATEIBHOCTH O0YYaIOIIUXCS C
y4eTOM OCOOEHHOCTEW OCHOBHOI 00pa30BaTENbHON MPOTpaMMBbl, pealn3yeMoil B

JTAHHOW 00pa30BaTeIbHON OpraHU3aIuy.

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

» Xumus. 10 knacc. I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.
AxnnonepHoe obmectBo «M3naTensctBo «IIpocBeiienne»
* Xumus. 11 xnacc. I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Xumus 10,11 xknace nox penakiueit O.C.I"'abpuensna, M.I'.OctpoymoBa. Mockaa.

[Ipocsemenune 2025.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru



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