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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3yJabTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHOro npeamera «Xumus» s 11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nmporpaMme 10 XUMHUU € Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojepxaHue npeaMera «Xumus» 11 kiaccel, 6a30BbI YpOBEHBb
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs JOMOIHIETCS B Kypcax 11 kiaccoB ajieMeHTaMu
COJIEpKaHMs, UMEIOIIMMHU KYJIbTYPOJOTMYECKUA M MPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMHUH C APYTMMHU HayKaMw,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U MPaKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJIEMaX, CBA3AHHBIX C XUMUEH,
KPUTUYECKA OCMBICIMBATh HMH(POPMALMIO M TMPUMEHATh €€ ISl MOIOJIHEHUS
3HAHWM, PEIIEHUs] UHTEIUICKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX MCCIIEI0BATEIBCKUX
3ajad. B menom conepikaHue ydeOHOro mnpeamera «XUMHUS») JTaHHOTO YPOBHS
U3Yy4YEHUS OpPUEHTHUPOBAHO Ha (dopmHpoBaHue y oOyyJaroumxcs
MHUPOBO33PEHYECKON OCHOBBI JJIsI MOHUMaHHUS (PUIOCO(CKUX HIEH, TaKUX KaK:
MaTepUalbHOE  E€AMHCTBO  HEOPraHMYEeCKOro W OPraHMYecKoro  MHpa,
00yCJIOBJIIEHHOCTh CBOMCTB BEILIECTB UX COCTaBOM M CTPOEHUEM, IO3HABAEMOCTb
NPUPOIHBIX SIBICHUN MyTEM HKCIEPUMEHTAa W PEIICHHUS MPOTUBOPEUUM MEXKIY
HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B
pEIIEHUH  JKOJIOTMYECKMX  MpoljeM, a Takxke npobnemM  cOepexeHus
YHEPreTUYECKHUX PECYPCOB, CIPBS, CO3AAHMS HOBBIX TEXHOJIOTUI U MAaTEPHUAIIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
oOyyaroluxcs NPUHATBIE NPOrpaMMON IO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJlEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3’MyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOHCKa, aHalu3a Hu
00paboTku MHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMbITa PAKTUIECKOM
U HCCIIENOBATEIbCKON AESATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke npenojgaBaHus XMMHM KaKk HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPU OMPEICICHUH
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO NpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESTEIIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KydbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4EeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (11 ki1.) ssBasItOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMHYECKHMX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IpeMEeTa B IPOrpaMMe M0 XUMHH YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpErnojaBaHUM XUMUUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIAJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOcoOaMU U
YMEHUSMH aKTHBHOT'O INOJIyYEHMs 3HAHUN W NPUMEHEHHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M C 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMAIIOHHBIE TEXHOJOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOH U
HAYYHO-TIONYJISIPHON MH(POPMAIIMK XUMUYECKOTO COAECP KaHuUSs;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOydarommxcsi yOeKIEHHOCTH B T'yYMaHHCTHYECKOM
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 vacos: B 11 kiacce — 34 yaca (1
4ac B HEJEIO).



COJAEPKXAHUE OBYUYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBI. DJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
a5eMeHThl. OCOOCHHOCTH paclpe/esIeHusl JIEKTPOHOB 0 OpOUTAIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

Ilepunonnuecknii 3akoH u Ilepruoauyeckas cucTeMa XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOINYECKOTO 3aKOHA U [lepmoamdeckon CUCTEMBI
xuMuueckux anemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX HMMHU MPOCTBIX M CJIOXHBIX BEIIECTB IO TpyHIaM U IEepUOJaM.
3Ha4YeHUE NMIEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W MOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHONM XUMHYECKOM CBsI3U (OOMEHHBII U  JTOHOPHO-
akuenTopHelil). Bogopognas cBs3b. BaeHTHOCTB. DNEKTpOOTPULIATEIBHOCTb.
Crenenp okuciieHus. MIOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINTMYECKON PEIIETKH.

[lonate o aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PAcTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
NPUHAJICKAIIMX K Pa3JIMYHBbIM KJIACCAM.

Xumuueckas — peakuud. Krnaccupukanmss XMUMHUYECKMX — peakluil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPAaHEHMS U MPEBPALLEHUS SHEPTUN NP XUMUYECKUX PEAKLIUSX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTnMble
peakiuu. XuMHUYECKOe paBHOBecue. @PakTOpbl, BIMSAIOIIKAE HAa COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble snekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTPaIbHas, EJIOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX NPEBPALLCHUN:
nemoHctpauus Tadmun «Ilepuoaudeckas cuctema XxuMuyeckux snemeHTos J[. .



MenpeneeBay, U3ydeHHE MOJENCH KPUCTALIUYECKUX PEMIETOK, HAOIIOJCHUE U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE NEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIbI0O YHUBEPCAIBHOIO HWHIUKATOpa, pPEaKIMH HOHHOTO OOMEHa),
MIPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHUS «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumust

Hemerammer.  Ilonoxxkenne HemeraimioB B llepuomnueckorr  cucreme
xumudeckux asnemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpOoa, cephbl, hocdhopa u yriaepoa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAUIOB (TaJoreHOB, CEpPbl, a30Ta,
dochopa, yriepoga U KpEeMHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpuMeHEHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. [lonoxenne meramnoB B [lepuoanueckoil cucreMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OO0mue gusnueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DNEKTPOXUMHUUYECKUI PSJI HAMTPSYKEHU METAIIIOB.

XHWMUYECKHE CBOMCTBA BaXKHEWINMX METAUIOB (HATPHWH, KaJWM, KaJIbITUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nmomyyeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAILCHUMN:
M3YUYCHHE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a/ia4, HaOJIOJIeHHEe M OIHCAaHHWE JIEMOHCTPAIlUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0Ye, KAYECTBEHHbIE PEAKI[MU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEUIECTB UMEET MPUMECH.

XuMHS U KU3Hb



Ponp xumum B oOecriedeHUr SKOJOTUYECKOM, YHEPTETUYCCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MAaTEPUATIOB: BaXXHEWIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbICE MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJs 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbBIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia O€30MACHOTO UCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MEXNpeAMETHBIX CBA3CH MNpU  HU3YYEHUH OOmEed
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMU JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®duszuka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3MYECKUe BEIMYMHBI U €IUHULIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIC MOPOJIbI, TIOJIE3HBIE UCKOTAeMbI€, TOILIIMBO,
pecypchl.

TexHoJorus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYPTHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILEBAS
MPOMBINJICHHOCTh,  (hapMalrieBTUUeCKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHUYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIb);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHS! SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM
JESITEBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaThl OCBOCHMSI y4eOHOro npenMera « XUMHus» Ha
YPOBHE CpPEeAHEr0 00111er0 00pa30BaHUsI BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPaKarolIue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, DHEPIHs, SIBICHUE,
npolecc, CUCTEMa, HayYHbI (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, uccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTue);

yHHUBEpcajbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJIATUBHEIE), o0ecreunBaroIIme dbopmupoBaHue byHKIMOHATBHON
TPaMOTHOCTH M COITUATTLHOM KOMIIETCHITMHN O0yYarOIINXCS;
CIIOCOOHOCTH 00yYarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;



WCITIOJIB30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTHUYECKOTO MBIIUICHHS —
BBIICIIATh XapaKTEPHbIE MPU3HAKWA TOHATHM W YCTaHaBJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHUS OTAETBHBIX (DAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHWS M KPUTEPUHM JUIS KJIacCU(PUKAUMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTHb JIOTUYECKUE pacCyk JAeHUs (MHIYKTHBHbBIE, JAECIyKTUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOBI U 3aKIIOUYEHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, IPEOOPA30BBIBATH MOJIETIbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CUMBOJI) DJE€MEHTa, XHUMHUYecKas ¢GopMylsa, YpaBHEHHE XUMHYECKON
peakluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,
IMPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE TeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

(bopMyIUpOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, HCIOJIb30BATh OCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMUPOBAHMS TMIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHMS HAOMIOATh 33 XOJA0M
npouecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIUpOBaTh
0000IIEHHS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUIEHUs] MNPaKTUYECKHUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpMaluu (HaAy4dyHO-
NOMYyJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHUs, CIPaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh WH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTb;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.



HNPEIMETHBIE PE3YJDbTATBI
11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

cOPMHPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHHUM SIBIICHUI
npupoasl, B (QOPMUPOBAHUM MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a7ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMUYCCKUH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(koBaJIeHTHas, MOHHAsI, METAJLTHYECKAs, BOJOPOAHAS ), KPUCTAITMYECKasl pEIIETKa,
TUNBl XUMHUYECKHX  PpEAKLUH, PacTBOpP, IJIEKTPOJUTHI, HEIEKTPOIUTHI,
ANEKTPOJUTHYECKAsT JTUCCOLUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUU W 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuoanueckuit 3akod JI. M. Menneneesa,
3aKOH COXPAaHEHHMSI MacChl BELIECTB, 3aKOH COXPAHCHUS U IMPEBPALICHUS SHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BbIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM MCIIOJIh30BAHUM BAXKHEHIIINX HEOPTaHMYECKUX
BEII[ECTB B OBITY U MIPAKTUYECKOM ESITEIILHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTAHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUSA MPH
OTNMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY LIS
coctaBieHuss (OpPMYJ BEIIECTB H YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto Homenknarypy (IlUPAC) u TpuBnanbHble Ha3BaHUSI OTIAEIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHbI Tra3, YIJIEKUCIBIA Ta3, aMMHakK, ramiéHas
U3BECTh, HETAIlIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUH OIMPEACNATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XAMHUYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBSI3U (KOBaJICHTHAs, HOHHAs, METAJTMYECKasi, BOJIOPOJIHAS]) B COSTUHECHUSX, THIT
KPUCTAUTNYECKOW PeléTKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKHUX
COCIUHCHUM;



chOpMHPOBAHHOCTh YMEHHUM yCTaHABJIMBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpeAeiIEHHOMY KIAcCy/TpyIine
COEIMHEHUH (MPOCThIE BEIMIECTBA — METAJUIBl U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHMI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenaeneeBa 1 JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DyHKIINU;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil CcuCTEMBI
xuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «IHEPTreTUUECKHUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUMN
1o nepuoAaM u rpynmnam llepuonnueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. U.
Mengaeneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  PA3JIMUHBIX  KJIACCOB,
MOATBEPAKAaTh CYIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMUHBIM TIpU3HaKaM (YUCIYy U COCTaBYy pPEarupyrolnx BeEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTHU
peakiuu, y9acTUIO KaTaanu3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3THUHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHA, YUYNThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMU UAYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPacCKpbIBaTh CYIIHOCTh  OKHCJIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATHUX PEaAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKIu OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOT'0 PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTeus (nmpunuui Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XUMUYECKHE TIPOIECCHI,
JIeXKaIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX W
HKOJIOTHYECKUX MPOOIeMaX XMMUYECKOT0 MPOU3BO/JICTBA;



c(OPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHUYECKUX PEaKIUAX, MacChl BEIIECTBA UM 00bEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHUYECKOM
NOCYJI0 ¥ JabopaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3joKEHUE MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONPENENICHUE Cpedpl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHIMKATOpa, BIUSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW peaklivu,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHBbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMaMm «Metaiey u «HeMmeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH pU OOpaIlleHUHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pYA0BaHUEM,
OpPEJICTaBIsATh pPE3yJbTaThl XUMHUYECKOI'O 3KCIepuMeHTa B (opme 3amucu
YpPaBHEHUN COOTBETCTBYIOLIMX peaKUHil U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE
ITUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 Ppa3HbIX MCTOUYHHUKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  TpaBUjia  AKOJOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax cHnocoObl yMEHBUIEHUS H
MpeI0TBPAIICHUS X BPETHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKa;

JUIsi 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3]I0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUIS CJENBbIX W CHaOOBUASAIIMX OOYYaroOIIMXCS: YMEHHE UCIOIh30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XUMUYECKUX

dbopmy.



11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
bu6mmoreka [IOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4 bubnnoreka [JOK
' BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 X €CKHE pea 6 1 1
HMITHECKHE peaKiitd https://myschool.edu.ru/
bu6mmoreka [JOK
Hroro o pasne 13
TOTO Mo pasAery https://myschool.edu.ru/
Paznen 2. Heoprannueckasi xumust
21 MeTasi 5 1 bubmuorexa [JOK
https://myschool.edu.ru/
2.2 Hemertamiet 9 1 1 bubmmorexa [IOK
https://myschool.edu.ru/
53 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHUX 5 bubmuorexa [JOK
' BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
Hroro no pasumen 17
pasery https://myschool.edu.ru/
Pa3znea 3. Xumus u :Kn3HL
3.1 XUMHA U KU3HD 4



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypchl
XHUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs
KoH(uryparus atomos. [leproanaeckuii
3akoH U [lepuoanueckas cucrema 1 bubnnoreka [JOK
xumuueckux dyemenToB . Y. Menaeneena, https://myschool.edu.ru/
UX CBSI3b C COBPEMEHHON TEOPHUEU CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKHUX AJIEMEHTOB U UX COEIMHEHUI
10 TpyIIam 1 rnepuojam. 3HaueHue 1 bubnuoreka [IOK
MEPUOJNYECKOT0O 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xumuueckux anemenToB /.M. Meneneesa B
pPa3BUTUHU HAYKU
bu6mmoreka [JOK
Bxoanas koHTposbHas paboTa 1 1
https://myschool.edu.ru/
Crpoenue BemniecTBa. XMMHUUYECKast CBS3b, €€
bu6mmoreka [JOK
BU/IbI; MEXaHU3MBI 00pa30BaHUS 1
. https://myschool.edu.ru/
KOBAJIGHTHOM CBsI3U. BogopoaHast CBs3b
BaneHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenens okucnenus. Bemecrsa 1 bubnmoreka [JOK

MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ilonsatue o AUCIICPCHBIX CUCTCMAX.

bu6mmoreka [IOK
6 Hctunnble U KOJIOUHBIE PACTBOPBI.
https://myschool.edu.ru/
MaccoBast 10111 BELIECTBA B pacTBOPE
Knaccudukanust 1 HOMEHKIIaTypa
7 HEOPraHUYECKUX COCIUHECHUM. bubnuoreka [IOK
I'enernueckas CBsI3b HEOPTAHUYECKUX https://myschool.edu.ru/
BELIECTB, Pa3IMYHbIX KJIACCOB
Knaccudukanmss XaMUYeCKHX peakiuii B
HEOPraHMYECKON U OpraHN4ecKON XUMHUHU.
bubmuorexa [JOK
8 3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TIPU
XUMHUYECKHUX PEaKIIHIX
9 Cxkopoctb peakiuu. OOpaTuMble peakiuu. bubnnoreka [JOK
XUMHUYECKOE paBHOBECHE https://myschool.edu.ru/
[Tpaktuyeckas padora Ne 1. «Biousiaue
bu6mmoreka [IOK
10 pa3InYHbIX (PAKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMHUYECKON peaKinm»
DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.
[Moustue o BogopoaHOM moKasarese (pH)
bu6mmoreka [IOK
11 pactBopa. Peakunuu noHHOTO OOMEHa.
https://myschool.edu.ru/
['uaponn3 opraHUYeCKUX U HEOPraHUYECKUX
BELIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
bu6mmorexa [IOK
12 peakuuu. [lonarue o6 anexkTponuze
. https://myschool.edu.ru/
pacIuiaBoB ¥ pacTBOPOB COJIEH
13 KonTponbnas pabota no pasneny bubnuorexa [IOK

«TeopeTnyeckre OCHOBbI XUMUW»

https://myschool.edu.ru/
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Merauibl, ux nosnoxenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 3J1eMeHTOB []. M.

bubmuoreka [JOK
14 MemnpeneeBa 1 0COOCHHOCTH CTPOCHUS
B https://myschool.edu.ru/
atomoB. O0mue hu3ndecKue CBOMCTBa
METaJIJIOB
15 CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUN bubnnoreka [HOK
PAI HaIIPSKEHUN METaJIOB https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BaXKHEHIIIUX
. . . bubmuorexa [JOK
16 METaJUIOB (HATPHH, KU, KaIbIUH,
. . . https://myschool.edu.ru/
MarHuii, ATFOMUHHN ) U UX COCTUHEHUI
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEU U UX bubnuorexa [JOK
COCIMHEHUN https://myschool.edu.ru/
18 XuMHUYECKHEe CBOMCTBA IIMHKA, YKeJie3a U UX bu6mmoreka [IOK
COeTUHEHUN https://myschool.edu.ru/
[TpakTtuyeckas padora Ne 2. "Perenue
bu6nmoreka [JOK
19 AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME
. https://myschool.edu.ru/
«MeTtannbpy
HewmeTanbl, MX Mol0KeHHUE B
20 [Tepuoanueckoit cucTeMe XUMHUYECKUX bubnuoreka [IOK
aneMenToB . 1. MenneneeBa u https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nuecKue CBOMCTBAa HEMETAIIOB.
bu6mmorexa [IOK
21 AmnoTponusi HeMeTauIoB (Ha IpuMepe
https://myschool.edu.ru/
KHCTIOpoJia, cephl, (hocdopa u yrieposaa)
99 XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U bubnuotexa [JOK

UX CO€IUHEHUN

https://myschool.edu.ru/
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93 XuMHYEeCKHe CBOMCTBA a30Ta, (pochopa u ux bubnnoreka [HOK
COCIMHEHU N https://myschool.edu.ru/
24 XUMHYECKUE CBOMCTBA yIiIepoa, KpEeMHUS bubnnoreka [HOK
Y UX COCIUHEHMI https://myschool.edu.ru/
o5 [IpumeHeHne BaKHENIINX HEMETAJNIOB U UX bubmumoreka [IOK
COCIMHEHUN https://myschool.edu.ru/
O0o01IeHre U CUCTeMAaTH3alus 3HAHUN 110
26 teme «Hemeramibly. Beraucienus no bu6mmoreka [IOK
YPaBHEHUSM XUMHUYECKUX PEAKIUN U https://myschool.edu.ru/
TEPMOXUMHYECKHE PACUETHI
[TpakTudeckas padora Ne 3. «Permenne
P P bubmuorexa [JOK
27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
N " https://myschool.edu.ru/
Hemeramnsi"»
KonTponbhas pabota no Temam «MeTamib»
N bubmuorexa [JOK
28 u «Hemeramnsy/Beepoccuiickas
https://myschool.edu.ru/
poBepoyHas paborta
Heoprannueckue u OpraHMuecKue KuciaoThl.
P P bu6mmoreka [IOK
29 Heopranuueckue u opranudeckue
https://myschool.edu.ru/
OCHOBaHUS
AM@oTepHbIe HEOpraHUYECKHE U
30 OpraHUYecKHe coeuHEHUs. [ 'eHeTnueckas bubnuotexa [JOK
CBS3b HEOPraHUYECKUX U OPraHUYECKUX https://myschool.edu.ru/
BEILIECTB
Ponp xumuu B obecrieueHnn
31 AKOJIOTUYECKOM, SJHEPreTUUECKON U bubnuotexa [JOK

MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MeIUIUHBI

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

[IpencraBnenust 06 0OMIMX HAYUHBIX

32 OPUHIIAIIAX [TPOMBIILICHHOTO MOJIYUYEHUS 1 bubnnorexa LIOK
P uv P Y https://myschool.edu.ru/
BaKHEUIIINX BEILECTB
bu6mmoreka [IOK
q 1
33 €JIOBEK B MUPE BELIECTB U MaTEPUAIOB hitps://myschool edu.ru/
bubmuorexa [JOK
4 X 1
3 VIMIEL 1 S0POBBE HEnoBexd https://myschool.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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IIpunoxenue
1. Cnmcok UTOroBbIX INIAHMPYEMBIX Pe3yJbTATOB € YKa3aHHEM ITANOB UX
(¢opMupoBaHuA U cIOCOO0B OLEHKH
Y4eOHbBIN MPEeAMET: XUMHS
VYcnoBuble o0o3HaueHust: oreHka tekymas (T) tematnueckas ( Tem); ycrro (YY),
nucbMeHHo (I1), mpaktuka(I1P).

K xoHny o0yuenus B 11 kinacce npeqmMeTHbIe pe3yIbTaTbl OCBOEHUS Kypca Crioco6b1
«OO0u1ast U HeOpraHUyYecKas XUMHs OTPaXKaIoT! OLICHKH
c(hOpMHUPOBAHHOCTH MPEACTABICHUI 0 XUMHUYECKOU cocTaBisromeld ecrectBeHHo- | Y, I1, T,
Hay4YHOU KapTUHBI MUPA, POJIM XUMUU B ITIO3HAHUHU SIBICHUI IPUPOJBI, B Tem

(hOpMUPOBAHUH MBIIIJICHHS M KYJIbTYPBI TMYHOCTH, €€ (PyHKIIMOHATBHON
IrPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelIeH s MPAKTUYECKUX 3a/1a4 U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 3JIOPOBBIO U TIPUPOTHOM Cpelie;
OCHOBOITOJIAraIOIIME MOHATHS (XMMHUYECKHIA DIEMEHT, aTOM, H30ToII, S-, P-, d- VYV, Tem, T,
AJIEKTPOHHBIC OPOUTATI ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJIIPHBIA 00BEM, 11
BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b
(KoBasieHTHAs, MOHHAS, METAJNTHYECKAsA, BOJOPOAHAS ), KPUCTAIIMYECKAs PEIIETKA,
TUIBI XUMUYECKUX PEAKIUI, pacTBOP, 3JEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
BJIEKTPOJIUTHYECKAS TUCCOLMAIM, OKUCIUTENL, BOCCTAHOBUTEND, CKOPOCTh
XUMHUYECKON peaklny, XUMUYECKOE PAaBHOBECHE);

TEOPHUH U 3aKOHBI (TEOPHS IEKTPOTUTHUCCKOMN TUCCOLIUALINH, TTIEPUOIUUECKHUI YV, T, 11
3akoH J[.1. MeHieneeBa, 3aKOH COXpPaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHUs
Y TIPEBPAIICHUS YHEPTUU TPU XUMHUUECKUX PEAKIIMIX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMHH, MUPOBO33PEHUECKHUE 3HAHUS, JISKAILIUE B OCHOBE
IMOHUMaHUS NPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUI,
(akToNornuecKrue CBEACHMs O CBOMCTBAX, COCTABE, MOJIYYCHUH U OE3011aCHOM
WCTIOIH30BAaHUH BRXKHEUIIINX HEOPTaHWYECKUX BEUIECTB B OBITY U MPAKTUUECKON
NEATEIIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTH YMEHUH BBISBIIATH XapaKTEPHbIC MPU3HAKY TTOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIUE ITOHATHUS TIPU
ONMCAaHNHU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPALLICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMHUUECKYIO CUMBOJIUKY IS YV, IL T,
cocTaBJIeHHs (OpMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX peaKui,
cucremarnyeckyro HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIBHBIX
HEOPraHUYECKHUX BEIIECTB (yrapHbIi ra3, yrieKUCIbIiA ra3, aMMHUaK, raiéHas
W3BECTb, HETallIEHas H3BECTh, MUTHhEBAs COMA, TUPUT U IPYTHUE);
c(hOpMUPOBAHHOCTh YMEHUM OMPEEISATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS V,IL T,
XUMHUYECKUX IJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUI XUMUYECKOU Tem
CBsI3U (KOBaJICHTHAsS, MOHHAS, METAINTHYECKAs, BOJOPOIHAS) B COCTUHEHUSIX, TUTI
KPUCTAJUTMYECKON pelIETKY KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJIEKYJISIpHAs,
WOHHAs, METaJUTMUECKas ), XapakTep CPebl B BOJHBIX paCTBOpPaX HEOPTaHHMUECKUX
COCIMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABINBATH MPUHAIC)KHOCTh HEOPTAaHUUYECKUX V,IL T
BEIIECTB 110 UX COCTABY K OMpeAeNEHHOMY KIaccy/Tpynmne COeAMHEHU (TIPOCThIe
BEIIECTBA — METAJUIBI M HEMETAJUTbI, OKCH/IbI, OCHOBAHMS, KUCIIOTHI, aM(pOTEPHBIS
TUAPOKCH]IBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICIT TIEPUOIMUECKOTO 3aKOHA Vv, 11,
J.. MeHneneeBa u JEMOHCTPUPOBATH ET0 CUCTEMATU3UPYIOLLYIO,
OOBSCHUTENIBHYIO W MMPOTHOCTHYECKYIO (DYHKITHH;




c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKUX 3J1€MEHTOB 1—4 neprnonoB [leproanyeckoil CUCTEMbI XUMHUYECKUX
anemenToB J[.11. MeHnyeneeBa, UCIIOINB3YsI MOHSATHSA «S-, P-, d-3JEKTPOHHBIC
OpOUTATINY, «IHEPTETUICCKUE YPOBHI», OOBICHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUM 110 IEPHOJIaM U TpyIam
[Tepuonuueckoit cucrembl XxuMuieckux 3iaeMenToB JI.M. Meneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUICCKHEC
CBOMCTBA HEOPTraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB, MOJITBEPKIATh
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY HEOPTaHUUECKUMHU BEIIECTBAMU C
MIOMOUIIO YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKIX PEaKIIHil;

v, T, I, TIP

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCHPUIIMPOBATH XUMUICCKUE PEAKIIUU TI0
Pa3IMYHbBIM MPU3HAKaM (YHCIY U COCTAaBY pearupyrolIiX BEeUIeCTB, TEIIOBOMY
3¢ (deKTy peakiuu, U3MEHEHUIO CTENICHEW OKUCIICHHSI SJIEMEHTOB, O0PaTUMOCTH
peaKiuy, YJ4acTHIO KaTallu3aTropa);

V. Tem,I1

c(OPMHPOBAHHOCTh YMEHUI COCTABIISITh YPAaBHEHHS PEAKIIUI Pa3IMIHBIX THUIIOB,
MIOJIHBIE M COKpAIIEHHBIE YPAaBHEHUS peaKluil HOHHOTO 0OMEHa, yUUThIBas
YCJOBHMSI, IIPU KOTOPBIX 3TH PEAKIIMU UIYT A0 KOHIIA;

YV, T,I1

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJIUTH PEAKIIMU, TIOITBEPKIAIOIIHE
KaueCTBEHHBIN COCTaB Pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, pACO3HABATh
OTIBITHBIM MyTEM MOHBI, PUCYTCTBYIOLIUE B BOJHBIX PaCTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

TP, V,I1

c(hOpPMHUPOBAHHOCTh YMEHUHN PACKPHIBATh CYIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI MMOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OanaHca
3TUX PEaKInil;

V., II, Tem

c(hOpPMHUPOBAHHOCTh YMEHUI OOBSICHITH 3aBUCIMOCTh CKOPOCTH XUMHYECKON
peaKiuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTEp CMEIICHHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHENIHero BozaencTBusl (npuniu Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUUECKUE MTPOIIECCHI, JICIKAIINE
B OCHOBE IIPOMBIIIEHHOTO MOJTYY€HUs CEPHOUN KUCIOThI, aMMHAKa, a TaKKe
c(hOpMHUPOBAHHOCTD MPEACTABICHUIN 00 0OIIMX HAYYHBIX MPUHIIUATIAX U
HKOJIOTHUECKUX MPoOdIeMax XMMHUECKOTO MPOU3BOICTBA;

NAL

c(hOpMUPOBAHHOCTb YMEHUN MTPOBOIUTH BHIYUCIICHUS C UCTIOJIb30BAaHUEM TTOHSITHUS
«MaccoBasi 10JIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHH ra30B MpU
XUMUYECKUX PEAKIUAX, MAaCChI BEIIECTBA WJIK 00bEMA ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJTHOTO U3 YYACTBYIOLIUX B PEAKIIUU
BELIECTB, TEIUIOBOTO 3 (eKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl
BEILIECTB, MTPEBPAIICHUS U COXPAHEHUs] SHEPTHH;

NAL

c(hOpMHUPOBAHHOCTHh YMEHUN COOJIIOIATh MPABHJIA TTOJIH30BAHUS XUMUYECKON
MOCYJI0N 1 TabopaTOPHBIM 000PYIOBaHHUEM, a TAK)KE MIPaBHIia 00OpaIeHuUs C
BEIIIECTBAMH B COOTBETCTBUH C HHCTPYKIIMSIMHU TI0 BBITTOJTHEHHUIO J1a00paTOPHBIX
XUMHYECKHUX ONBITOB;

P, v, I

c(OpPMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBINOIHITh XUMHUYECKHM
9KCIIEPUMEHT (Pa3yIoKEHNE NEPOKCH/IA BOJIOPO/A B IPUCYTCTBUU KaTaIn3aTopa,
oTpesieNIeHUE Cpeibl paCTBOPOB BELIECTB C MOMOIIBI0 YHHUBEPCAIBHOIO
MH/IMKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKON peaKIiH,
peaKuuy HOHHOTO OOMeHa, KaueCTBEHHBIE PeaKIu Ha cylb(ar-, kKapOoHaT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHMSI, PEILIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
teMaM «Metamney U «HemeTansl») B COOTBETCTBUM € MpaBUIIaMHU TEXHUKU
0€30I1aCHOCTH IIPU OOPAIICHUH C BEUIECTBAMH U J1a00paTOpHBIM 000pY/I0BAHUEM,

NP, 11, Y




MPEICTABIATH Pe3yIbTaThl XUMUYECKOTO SKCIIEPHUMEHTa B (hopMme 3amucu
YpaBHEHH COOTBETCTBYIOIIMX PEAKIM U (POPMyIHPOBATh BHIBOABI HA OCHOBE
9THX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHHUH KPUTUUECKH aHATTM3UPOBATh XUMUYECKYIO
nH(OPMAIIHIO, TIOTYYaeMYIO U3 Pa3HbIX HCTOYHUKOB (CpPEICTBA MaCCOBOM
KOMMYHUKaIMu, IHTepHET U APYTruX);

VY, Tem, i1

c(hOPMUPOBAHHOCTh YMEHUH COOJIIOIaTh TIPABHIIA YKOJIOTHICCKU
11€J1eCO00pa3HOro OBEJEHUS B OBITY M TPYAOBOH AEATEIbHOCTH B LIEIAX
COXPAHEHHUs CBOETO 3710POBbsI U OKPYXKaroIlel MPUPOJIHOIN cpesibl, 0OCO3HABATh
OIIACHOCTb BO3JICHCTBHUS Ha JKUBBIE OPTaHU3MBbI ONIPENEIEHHBIX BEILECTB, IOHUMAs
cmbicn nokaszarens [1JK, mosicHaTh Ha mpuMepax crocoObl yMEHbIICHUS U
IIPEIOTBPALLEHHUS MX BPEIHOIO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKa;

VY, Tewm, I1

JJIA O6yanOH_II/IXCSI C OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbs: YMCHUC
IIPUMEHATH 3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAaHU BEIIECTB U
XUMHNYCCKUX ﬂBJIGHHfI;

v, I

JUIS CIIEIBIX U CIIA00BUASIIUX 00yUarOIIUXCs: YMEHUE UCII0JIb30BaTh pelibe(hHO
TOUEYHYIO cucTeMy oOo3HadeHui JI. bpaiust Juis 3anucu XuMAYeCKUX (POPMYIL

AT




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

Xumus 11 xkmace / O.C. I'abpuensu, U.I'. Octpoymos, C.A. CiiagkoB. AKITMOHEPHOE

obmectBo «M3natenscTBO. [IpocBemenne»

METOJAUYECKHUE MATEPHUAJIBI U1 YYUTEJISL
1. O.C.I'abpuensm, I'.I'.JIpicoBa «Xumus Meroauueckoe mocodue — 6a30BbIil ypOBEHb) -
M.: Apoda 2022 rog.
2. 0O.C.l'abpuenss, [1.B.Pemeros, U.I".OctpoymoBa «3a1a4uu Mo XUMHH U CIIOCOOBI KX
pewenus» - M.: «/Ipoda», 2021 rox.
3. Toypounsie pa3padbotku o xumun 10 kmace, 'opkosernko M.1O., 2019 rox.

4. Tecrtel no xumuH, 11 Kiacc.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u cailT Ui yuutens «5 uay Ha ypoK XUMHN»
http://him.1september.ru Equnas komiexus LIOP: [Ipenmernast koymekius « XUMUs
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTHI:
xumus. Komnekius Poccuiickoro o6mieo0pa3zoBarenbHOT0 opTaia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuana mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranudeckasi XuMusi: 3J€KTPOHHbIA yUeOHUK Il CPEIHEN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JI€KTPOHHBINA y4eOHUK
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TpeOGoBaHMs K BEICTABICHUIO OTMETOK.
Kpurepuu 1 HOpMBI OLICHKH 3HAaHUH M YMEHHI 00y4YalOIMXCsl 32 YCTHBIN OTBET.
Onenka "5" craBuUTCS, €CIIU YUEHHK:

1.TToka3bIBaeT riry0OKOe U TIOJTHOE 3HAHWE U TIOHUMAaHUE BCETO MPOTrPAMMHOT0 MaTepuaa,
MOJIHOE TIOHMMAHUE CYIIHOCTH PACCMAaTPUBAEMBIX TTOHATHM, SIBICHUN U 3aKOHOMEPHOCTEM,
TEOPHIL, B3aUMOCBS3EH.

2.YMeeT COCTaBUTh MOJHBIN U MPAaBUIHHBIA OTBET HA OCHOBE M3yUYEHHOTO MaTepHaa;
BBIJICJISATH TJIABHBIE TI0JIOKEHUS, CAMOCTOSATEIBHO MOATBEPKAATH OTBET KOHKPETHBIMU
npuMepamMu, (pakTaMu; CaMOCTOSTELHO U apTyMEHTUPOBAHO JIeaTh aHalN3, 0000IeHH S,
BBIBOJIbI; YCTAHABIIMBATh MEXKIIPEIMETHBIE CBSI3HM (HAa OCHOBE paHee MPHOOPETEHHBIX 3HAHNN )
Y BHYTPHUIIPEIMETHBIE CBA3HU, TBOPUECKH IPUMEHSTH I10OJYyUYEHHbIE 3HAaHUS B HE3HAKOMOM
CUTYallMU; TIOCTIEI0BATENbHO, YETKO, CBSI3HO, 0OOCHOBAHHO U 0€30IIMO0YHO U3J1araTh
y4eOHbIN MaTepuan. Y MEeT COCTaBISITh OTBET B JIOTUYECKOM MOCIEI0BATEILHOCTH C
UCIOJIb30BaHHUEM IPUHATON TEPMUHOJIOTUY; IeTIaTh COOCTBEHHBIE BHIBOBL; (DOPMYIHPOBAThH
TOYHOE OIIPENIEIICHNE U UCTOJIKOBAaHUE OCHOBHBIX IOHSTHI, 3aKOHOB, TeOpui. Moxer rpu
OTBETE HE MOBTOPSTH JOCIOBHO TEKCT YUeOHUKA; U3J1araTb, MaTepUall JINTEPATYPHBIM
SI3BIKOM; [TPaBUJIBHO M OOCTOSITENIBHO OTBEYATh HA JOMOJIHUTEIbHbBIE BOIPOCH! YUUTENS;
CaMOCTOSITENIHO U PallMOHAIbHO UCIOJIb30BaTh HAIIISIAHBIE 1IOCOOUS, CIIPAaBOYHbIE
MaTepuasbl, yYeOHUK, TOTOJHUTEIbHYIO IUTEPATYPY, IEPBOUCTOUHUKH; TPUMEHSTH CUCTEMY
YCIIOBHBIX 0003HAUYECHUI TIPU BEICHUH 3aIHCE, COMPOBOXKIAIOIINX OTBET; UCIOIB30BATh AJIs
JI0Ka3aTeIbCTBA BBIBOIOB M3 HAOIIOIEHH U OIBITOB.

3.CaMOCTOSTEN HO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSIET MOYYSHHbIE 3HAHUS B PEIICHUH
mpo0OsieM Ha TBOPUYECKOM YPOBHE; AOMYCKAeT He OoJiee OHOr0 HEeA0UYETa, KOTOPHIH JIETKO
UCIPaBIIAET N0 TPEOOBAHUIO YUUTEINS; UMEET HEOOXOANMbIE HABBIKH PabOTHI ¢ Ipudopamu,
yepTekaMu, CXeMaMH, TpadukaMu, KapTaMH, COMYTCTBYIOIIMMH OTBETY; 3alHCH,
COIPOBOYXKAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" craBUTCS, €CIIM YUECHHK:

1.TToka3bIBaeT 3HAHUS BCETO U3yUYEHHOTO MPOTPAMMHOTO MaTtepuana. J[aét momHslif u
MPaBIJIbHBIN OTBET HA OCHOBE M3YUYEHHBIX TEOPUH; JOMYCKAET HE3HAUUTEIbHBIE OUTHOKH U
HeZO0YETHI PU BOCTIPOU3BEICHIUH H3yUYEHHOTO MaTepuana, HeOOIbIIe HETOYHOCTH TIPH
MCIOJIb30BAaHUN HAYYHBIX TEPMUHOB WM B BBIBOJaX, 000OIIEHUSIX U3 HAOIIOICHUH.
Marepuan u3naraet B ONpeAeIEHHON JOTHYECKON MOCIEA0BATEIbHOCTH, IIPH 3TOM
JIOTTYCKaeT OJIHY HETpyOyIo OMMOKY WM HE OoJiee ABYX HE0UETOB, KOTOPHIE MOKET
WCIIPABUTh CAMOCTOSITEIHFHO MPH TPEOOBAHUH WITM HEOOJIBIION TTOMOIIN MPEToAaBaTes;
MOATBCPKAACT OTBET KOHKPETHBIMHA IPpUMEpaMU,; IMPABUIIBHO OTBEYACT HA JOITOJTHHUTCIBHBIC
BOIPOCHI YUUTEISI.

2.YMeeT caMOCTOSITENHHO BBIJACIIATD INTABHBIC IMOJIOKCHHA B U3YYCHHOM MaTCprajIc; Ha
OCHOBAaHUHU (baKTOB U NpuMEpPOB 0606H_IaTL, JA€J1aTb BBIBOJbI. YcranaBiauBaTh
BHYTPHUIIPCAMCTHBIC CBA3U. MoxeTt MNPUMCHATH ITOJYUCHHBIC 3HAHHA HA IPAKTUKC B



BUJOM3MEHEHHON CUTYaIluH, COOJII0/IaTh OCHOBHBIE IIPABHJIA KYJIbTYPbl YCTHOM peuu;
UCIOJIb30BaTh MIPU OTBETE HAyYHbIE TEPMHUHBI.

3.He o0nanaer nocTaTOYHBIM HABBIKOM PabOTHI CO CIIPABOYHOM JTUTEPATYPOid, yUSOHHKOM,
MIEPBOUCTOYHUKOM (TIPaBUIILHO OPUEHTHPYETCSI, HO pabOTaeT MEVIEHHO).

Ouenka "3" craBUTCS, €CJIM YUCHHK:

1.YcBauBaeT 0OCHOBHOE cojJieprkaHHe y4eOHOTO MaTepHaia, HO UMEET POOebl, He
MPETSATCTBYIOUINE JabHEUIIIEMY YCBOSHHUIO IPOTPAaMMHOTO MaTepHara.

2.W3naraetr MmaTepuaig HECUCTEMAaTU3UPOBAHHO, ()parMEHTApHO, HE BCETIa MOCIEA0BATENHHO;
MOKa3bIBAET HEJJOCTATOUHYIO C(POPMUPOBAHHOCTH OT/AEIBHBIX 3HAHUH U YMEHHIA; 1200
apryMEHTHPYET BBIBOJIBI U 000O0IICHUS, TOMyCKaeT OMMOKH U UX (POPMYITHPOBKE; HE
UCIOJb3YET B KAUeCTBE JJ0KAa3aTeIbCTBA BBIBOABI U 00001IEHNs U3 HAOII0IEHU, OTIBITOB MU
JI0ITyCKaeT OUIMOKY IPU UX M3JI0KEHUH; AT HeUETKUE ONpeesIeH s TOHATUH.

3.McneIThIBaET 3aTPYAHCHUS B IPUMCHCHUU 3HaHPII>i, HeO6XO,Z[I/IMBIX I PCHICHHA 3a/1a4
PA3JIMYHBIX TUIIOB, ITIPAKTHYCCKUX 3aHaHHﬁ; Ipu 00BsICHEHNH KOHKPCTHBIX SIBJICHUM Ha
OCHOBC TCOpI/Iﬁ " 3aKOHOB; OTBCYACT HCIIOJIHO HA BOIIPOCHI YUUTCIIA UIJIM BOCIIPOU3BOJUT
COACPIKAHUC TCKCTA y‘le6HI/IKa, HO HEAOCTATOYHO ITIOHUMACT OTACIBHBIC ITOJIOKCHH A,
HMCIOIIUEC BA’)KHOC 3HAUYCHUC B 3TOM TCKCTEC, JOITYCKasaA OJAHY-JBC FPY6LIG OIIINOKH.

Onenka "2" craBUTCS, €CIIU YUCHUK:

1.He YCBAUBACT U HE PACKPBIBACT OCHOBHOC COACPIKAHUC MATCpHajld;, HC 3HACT UJIN HC
MMOHUMACT 3HAYUTCIIbHYIO YaCTh IIPOTPaAMMHOI'0 MaT€purajia B IpCAciiaxX IMOCTABJIICHHBIX
BOIIPOCOB; HC ACJIACT BHIBOAOB U O606H_ICHI/II>'I.

2.meet cnabo copMHUpOBAHHBIE U HETIOJIHBIE 3HAHUS, HE YMEET IPUMEHATh UX MpU
peleHH KOHKPETHBIX BOIPOCOB, 3a/1a4, 3aJaHuil 10 00pasily.

3.I1pu oTBeTEe HAa OAMH BOIIPOC JIOMyCKaeT OoJiee IBYX IPyOBIX OMIMOOK, KOTOPHIE HE MOXKET
WCIIPABUTH J1a)K€ TP MIOMOIIHN YUUTENS.

Kpurepuu onieHnBaHus MMCbMEHHBIX pabOT (KOHTPOJIbHBIX, CAMOCTOSITEIIbHBIX )

Onenka "5" craBuTcs, eciu yueHuk: 1.Boimonaani padboty 0e3 ommboK 1 HEe0UETOB;
2. lomyctun He 6osee OAHOrO HEJ0YETa.

3.B paboTax ¢ u30BITOYHO MIIOTHOCTHIO 3aJaHUI JOIMYCKAETCSl BEICTABIICHUE OTMETKHU «5» B
COOTBETCTBHUHU C 3apaHee OrOBOPEHHBIM HOpMaTHBOM. OlieHka "4" cTaBUTCS, €CIIH YUCHUK:

1.BeimonHua paboTy MOTHOCTHIO, HO JOMYCTHI B HEW He OoJiee 0THON HerpyOol OMMOKH 1
OJIHOTO HeJloueTa Win He Ooiee ABYX HEI0OYETOB.



2.B paborax ¢ M30BITOYHON IJTIOTHOCTHIO 33JaHUI JOITYCKACTCS BHICTABICHUE OTMETKH «4» B
COOTBETCTBHUHU C 3apaHee OTOBOPEHHBIM HOpMaTUBOM. OrieHka "3" cTaBUTCS, €CIIM YUCHHK:

1.IIpaBUIBHO BBIITOIHWII HE MEHEE MOJIOBHHBI pa0OTHI MJIH JIOMYCTUI: HE 0oJiee IBYX
rpyObIX OmMOO0K; WU He Oosiee 0HOM TpyOoi U 0THOM HErpyOO OMIMOKH M OJTHOTO
HeJI0ueTa; Wik He 0oJiee ABYX-TPeX HErpyObIX OmMO0K; GOpMYIIbl TPH HATUYUN
MIPABWJIBHOTO OTBETA WJIM OJTHOM HETpyOOi OMIMOKHU M TPEX HEAOUYETOB; UIIH MPU OTCYTCTBUU
OIMOOK, HO MPU HATUMYUH YETHIPEX-TISITH HEJIOUYETOB.

2.B pabotax ¢ n30bITOYHOH MJIOTHOCTHIO 33JaHUI TOMyCKAeTCsl BBICTABIEHUE OTMETKHU «3» B
COOTBETCTBHHM C 3apaHEEe OrOBOPEHHBIM HOpMaTUBOM. OrieHka "2" cTaBUTCS, €CIM YUEHHUK:

1. JomycTui yrcio omuOOK ¥ HEIOUETOB MPEBOCXOASIIEe HOPMY, IIPU KOTOPO MOXKET OBITh
BBICTaBIJIeHA OTMETKA «3»; 2.IIpaBHIIbHO BBIMOJIHUI MEHEE YacTU PadOThl, JOCTATOYHOMN IS
BBICTaBJICHUS OTMETKH «3».

OrueHka npoekTa.

Beoicokuii yposens - Onenka "5"

1.IlpaBuiIbHO MOHSTHI LIENTb, 33791 BHITIOJTHEHUS IIPOCKTA.

2.CobmtoieHa TEXHOJIOT U UCTIOIHEHUS IPOEKTA, BbIIEP/KAaHbl COOTBETCTBYIOIUE STAIIbI.
3.ITpoexT oopmileH B COOTBETCTBUHU C TPEOOBAHUSAIMHU.

4.IIposiBiIeHbI TBOPYECTBO, HHUIIMATUBA.

5.HpeI[’BleJ'I€HHI>II\/JI MMPOAYKT ACATCIIBHOCTU OTINYACTCSA BBICOKUM Ka4€CTBOM HUCIIOJIHCHUA,
COOTBCTCTBYCT 3asIBIICHHOI TeMe.

[ToBpiIeHHBIN ypoBeHb - Onenka "4"
1.IlpaBUIIBHO TOHSTHI LIENTb, 33791 BHITIOJTHEHHUS TIPOEKTA.

2.CobmtoieHa TEXHOJIOT U UCTIOIHEHUS POEKTA, 3Talbl, HO JIONYIEeHbl He3HAUYUTEIbHbIE
OLIMOKH, HETOUHOCTH B O(OPMIICHHH.

3.ITposiBIEHO TBOPYECTBO.

4.Hpel[’b51BJ'IeHHBIfI MMPOAYKT ACATCIILHOCTU OTIINYACTCA BBICOKUM Ka4YC€CTBOM HUCIIOJIHCHU,
COOTBCTCTBYCT 3asBIICHHOHN TEMe.

bazossrit yposens - Onenka "3"
1.ITpaBHJILHO MOHSATHI LIENb, 3a/1a4H BBIITOJHEHUS MPOEKTA.

2.Co0uro/ieHa TEXHOJIOTHS BBITIOTHEHUS MPOEKTa, HO UMEIOTCS 1-2 OmMOKY B ATanax wiv B
o(OpMIICHUH.



3.CaMOCTOSTETLHOCTD MPOSBIIEHA HA HEJJOCTATOYHOM YPOBHE.
Hwuzkuit ypoBens - Onenka "2"

[IpoeKT He BBINOIHEH UM HE 3aBEPIICH

TectupoBanue

OreHka «5» CTaBUTCS, €CJIM YYCHUK BBITTOJHIII TTpaBuiibHO OT 80% 1o 100% ot ob1iero
yucaa 0aJuioB

OreHka «4» CTaBUTCS, €CJIM YYCHUK BBITTOJHIII TPaBUiIbLHO OT 60 % 10 79% oT ob1iero
yrciaa 0aJuioB

Onenka «3» CTaBUTCS, €CIIM YUYEHUK BBITOIHIII IPaBUILHO OT 35 % 10 59% ot ol1iero
ypcia 0aJuioB

OI_IeHKa «2» CTaBUTCs, €CJIN YYCHUK BBIITOJHUII IPABUJIBHO MCHEC 35 % ot O6IJ_ICI"O qucia
0aJII0B WIIK HE IMPUCTYIIUI K pa60Te, HJIM HC IPEACTABUII HA IIPOBCPKY.

Kputepun u HOpMBbI OLIEHKH 3a JIaDOpaTOPHBIE U PAKTUYECKUE PAOOTHI.
OneHka «5» cTaBUTCA B TOM Clly4yae, €ClIi yJaluiics:

a) BBITIOJHUI paboTy B MOJHOM 00bEMe C COOI0IEHHEM HEOOXOJMMOM MOCIeA0BaTETHHOCTH
MIPOBEICHUS OTBITOB U U3MEPEHHIA;

6) CaAMOCTOATCIIBHO U pallHOHAJIBHO BLI6pa.]'I " IMOATOTOBMII AJIA OIIbITA BCC HeO6XOI[I/IM06
O60py,I[OBaHI/Ie, BCC OIIBITHI ITPOBCII B YCJIIOBHUAX U PCIKUMAX, O6CCHC‘H/IB8.I-OH_II/IX MOJIyUCHHUEC
PE3YJIbTAaTOB U BHIBOJAOB C HanOOJIbIIICH TOYHOCTBIO,

B) B IPCACTABJICHHOM OTUCTEC IIPABUJIBHO U AKKYPATHO BBIITOJIHHII BCC 3aIIMCH, Ta6J'II/II_ILI,
PUCYHKH, UCPTECIKH, Fpa(i)I/IKI/I, BBIYMCJICHUA U COCIA]I BBIBOADI, F) MMPaBUJILHO BBITIOJTHUJI
aHaJIn3 HOI‘pCHIHOCTCfI;

1) cobutro1asl TpeOoBaHMs 0€301MaCHOCTH TPy Ja.
OreHka «4» CTaBUTCS B TOM CIIy4ae, €CIU BBITIOJHEHBI TpeOOBaHUS K OLIEHKE S5, HO:
a) OTIBIT TPOBOJMIICS B YCIIOBHUSX, HE 00E€CIIEUNBAIONINX JTOCTATOYHONH TOYHOCTH U3MEPEHUIA;

6) ObUTO JOMYIIEHO ABA-TPU HEloueTa, WK He OoJiee 0JIHON HerpyOoii OIIMOKY M OHOTO
HezoJera.

Onenka «3» cTaBUTCSA, €clii paboTa BHINOJIHEHA HE TOJHOCTHIO, HO 00BbEM BBITTOJIHEHHOH
4aCTH TAKOB, YTO MOKHO CJEJIaTh BBIBOJIBI, WJIA €CIIU B XOJI€ IIPOBEIECHHUS OIbITA U
M3MepeHuil ObUIN AOMYILEHBI CIeTyIONINe OMUOKHU:



a) OMBIT IPOBOAMJIICS B HEPALIMOHAIIBHBIX YCIOBHSIX, UTO MPUBEJIO K MOIYYECHUIO PE3YIbTaTOB
¢ OoubIIel MOrPENIHOCTRIO,

0) UK B OTYETE OBLIN JOIMYIIEHBI B OOIICH CIIOKHOCTH HE 00Jiee IBYX OIMIMOOK ( B 3aIUCAX
CIMHHMII, U3MEPCHHSIX, B BEIYUCIICHUSAX, rpaduKax, TaOJUIaX, CXeMax, aHAJIN3e
MOTPEIIHOCTEH U T.JI.), He IPUHIUITHAIBHOTO JJIs JAHHOW paOOTHI XapakTepa, He
MOBJIMSIBIIIUX HA PE3YJIbTAT BBHITOJHECHUS,

B) HJIM HE BBITNIOJIHEH COBCEM WJIM BBIIIOJIHEH HEBECPHO aHAJIM3 HOFpGMHOCTCﬁ,

r) NI pa60Ta BBIIIOJIHCHA HE ITOJHOCTBIO, OJJHAKO 00BbEM BBITTOJIHEHHON YacTH TaKOB, 4YTO
IMO3BOJIACT IOJYYUTHh IIPaBUJIBHBIC PE3YJIbTAaThl MU BBIBOJbI 110 OCHOBHBIM, IPYMHIOUIIMAJIEHO
Ba’XHBIM 3aJadaM pa6OTBI.

OHeHKa «2» CTaBUTCS B TOM cjIydae, eClIu:

a) paboTa BBIIOJIHEHA HE IMOJTHOCTHIO, 1 00bEM BBITIOJTHEHHOW YacTH PabOTHI HE IMMO3BOJISET
c/ienaTh MPaBUIbHBIEC BBIBOJIBI,

6) HJIN OIBITHI, U3SMCPCHMS, BBIYUCIICHHA, Ha6J'IIOIleHI/I$[ IMPOU3BOANIIMCH HEIIPABUIIBHO

B) WJIH B XOJI¢ pa0OThI U B OTYETE OOHAPYKHIIUCh B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEUYEHHBIE B TPEOOBAHMSX K OLICHKE «3).

B tex cnyuasix, Korjaa yuaniuiics mokasajl OpUrHHAJIbHBINA U HanboJiee pairoHaIbHbIN
MOAXOJ K BBITIOJIHEHHUIO pa0OTHI U B MPoOIiecce paboThl, HO HE U30EXKaJ T€X WM UHBIX
HEJIOCTAaTKOB, OIICHKA 32 BBHITTOJIHEHUE Pa0OTHI 10 YCMOTPEHHUIO YUUTEIS MOKET OBITh
MIOBBIIICHA 110 CPABHEHHUIO C YKa3aHHBIMU BBIIIIE HOPMaMHU.

JlabopaTopHbie pabOTHI MOTYT IPOBOJIUTHCSA KaK WHIUBUIYAIBHO, TAK U JUISI TTAPHI WK
TPYIIIIBI yuanuxcs. B cBs3u ¢ Tem, 4To OONBIIMHCTBO JAOOPATOPHBIX OIMBITOB YUaIHecs
BBITIOJIHSIIOT (DPOHTAIBHO U CYIIHOCTH OTIBITOB BBISICHAETCS HAa YPOKE, OIEHKH 32 UX
OTHMCaHUE BHICTABIISITH BCEM ydamuMcs He cieayeT. OLeHKY YYEHUKY MOYKHO BBICTABUTD MPHU
€ro aKTUBHOM Y4acTUU B 00CYKJIEHUHN MaTepHalia, ObICTPOM BBITIOJIHEHUH OIBITOB,
MpaBWJIbHOM X aHanu3e. [loaTomy 1abopaTopHbIe OMBITH O OMOJIOTHH U XUMHH
OLIEHHUBAIOTCS BHIOOPOYHO.



I'padpuxk KOHTPOJIBLHBIX PadOT
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Bxognas koHTpoabHas padorta mo xumu (11 xmacc)

Bapuanr 1

Yacrs 1. Ilpu évinonnenuu 3a0anuit Imoii 4acmu HeeOX00UMO 6bl0pams 0OUH NPAGUTbHBLIL
omeem
1. BanenTHOCTh aTOMOB yriiepoaa B niporane pagua:1) IV 2) IVu lll 3)IVull 4) Il ulll
2. YTreBo10po/Ibl — 3TO BEIIECTBA, KOTOPBIE COCTOSAT U3 ATOMOB:

1)yrnepoaa u Kuciaopoaa 2) yriaepoja, BOIOPOJa U a30Ta

3) yraepoja u Boopoja 4) yriiepoja, BOAOPO/aa U KHCIOPoa
3. OTIMYUTh STHIICH OT Al[ETUICHA MOXHO C TOMOIIBIO:

1)6pomMHOIi BOABI 2) 1O BUAY TOPAIIETO MJIAMEHU

3) pactBopa nepmanranara kanus 4) ocaaka rugpokcuaa meau (11)
4. DTunOeH301 U TOIYOI - 3TO:

1)cTpyKTypHBIE U30MEPHl 2) TOMOJOTH 3) OJTHO M TOXKE BEHIECTBO 4) reOMETpUUYECKHE

H30MEepHI
5. I'a3 BeIAeNIsICeTCS TIpW B3auMoelicTBuu criupToM c: 1) NaOH 2) NaCl 3) Na 4) HCI
6. Yxaxure popmyiy npomanauona-1,3:

A) CH20H- CHOH - CH:0H b) CH20OH- CH2 — CH.0OH
B) CH20H- CHOH — CHs3 I') CH20H- CH2z — CHOH — CH3

7. Pycckuit XuMHK, pa3paboTaBIINil IPOMBIIIIEHHBIH CLIOCO0 MOJIy4YeHHsI CHHTETHYECKOTO
Kaydyka:

1)3enmunckuii  2) MapkoBuukoB  3) Jlebene  4) Konoanon

8. Anmpaerunnas rpynma: 1) — OH 2) -CHO 3)-COOH 4)-CO-

9. BecnBeTHOE KPHCTAIUTMYECKOE BEIIECTBO, C XapaKTEPHBIM 3allaXOM, MaJIOpacCTBOPUMOE B BOJIE,
HO XOpOIIIO PaCTBOPUMOE B IIeiouu: 1) aTwineHrmkonb  2) penon  3) atanon  4)
TITULEPUH

10. ®opmyna anmnuna: CeHsNO2  2) CeHsNH3NO2 3) CeHsCH3z  4) CsHsNH>

Yacrs 2. IIpu omeeme na 3a0anus Imoi 4acmu 3anuuiume noJjiHblil omeem
(nocnedosamenvuocms yugp)
1. YcranoBuTe COOTBETCTBUE MEXKIY (HOPMYIIOH alkaHa M €T0 Ha3BaHUEM

A) CH3CH(CH3)CH(CH3)CHjs 1) 3-meTuimneHTan

b) CH3CH(C2Hs)CH.CHj3 2) 2,2,3,3-TeTpaMeTHIOy TaH
B) CH3—CH> -C(CH3)2-CH3 3) 3,3-numeTHnOyTan

I') CH3C(CHz3)2C(CH3)2.CHs3 4) 2,2,3-TpuMeTHIOyTaH

5) 2,2 —mumeTnnOyTaH
6) 2,3-numMeTHaOyTaH
2. YCTaHOBUTE COOTBETCTBHE MEX/y YPAaBHEHHEM XMMHUUECKON PEaKIUK U €€ KilacCU(HKAIUCIH:

A) C2Ha + H20 = C2Hs OH 1) runpupoBanme
b) CsHs + Brz, = C3He Br 2) nerunparanus

B) CoHe = CoHa+ H2 3) rajoreHupoOBaHKE
I') C2HsCl + KOH = C2H4 +KCI + H20 4) neruapupoBaHHe

5) rugparanus
6) AeruaporajioreHupoBaHNE
3. Cpeny HMKENIEPEYHCICHHBIX BEIECTB, YKAXKHUTE T€, KOTOPBIE MOYKHO MOJIyYUTh U3 METaHa!
1)atan, 2)caxa, 3) Bogopoa 4)xiopatan S)xjaopmeTad 6) auetwieH. OTBET JaiiTe B BUje
MOCJIE0BATEIBHOCTH LU(DP B MOPSIIKE UX BO3PACTAHMUS.
4. YcTaHOBHTE COOTBETCTBHE MEXKTy TPUBHAIBHBIMH HA3BAaHUSMH KHCIIOT U X CUCTEMAaTHISCKUMHU

Ha3BaHUSIMHU
A) BanepbsHOBas 1) meTanoBas
b) mypaBbuHas 2) sTaHOBas

B) macnsaas 3) nponaHoBas



I') mpormmonoBas 4) GyraHoBas
5) neHTaHoBas
5. YcraHOBUTE COOTBETCTBHE MEXTy HA3BaHHEM JKHpPA U €ro KIacCu(UKaAIHeH:

A) cTMBOYHOE MAacCJIo 1) KUIKHIA paCTUTEIBHBIN KUP
b) xoxocoBoe macio 2) MKUAKUHN KUBOTHBIH KUP

B) poi6wmii xup 3) TBepABI PACTUTEIBLHBIN KUP
I') nonconuneynoe macio 4) TBepAbIi JKUBOTHBIH JKUP

Yacrs 3. Ilpu omeeme na 3a0anus Imoil yacmu 3anuuiume noJHslil omeem (peuteHue 3a0aqu)
YcTranoBHUTE MOJIEKYJISPHYIO (POPMYITY MPEASIFHOTO OJHOATOMHOTO CIIUPTA, MacCOBAas AOJIS
KHUCJIOpOJia B KoTopoM paBHa 0,182.

Bapuanr 2
Yacrs 1. Ipu évinonnenuu 3a0anuit Imoii Yacmu HeoOX00UMO 6bl0paAms 00UH NPAGUTbHLIL
omeem
1. B opranu4eckux coelMHEHUAX yIIIepo/, BOJOPOL U KUCIOPOA UMEIOT, COOTBETCTBEHHO,

BaJICHTHOCTH:
DL ITulV 2) IV, Iull 3) IV, Iul 4H1L,1IVul
2. CHHOHMMOM TepMHHA Mapa(uHbI SBISETCS TEPMHUH:
1)apeHsr 2) amKUHBI 3) anKeHsI 4) ankaHbl
3. KauecTBeHHOI peakuyeil Ha MHOTOaTOMHBIH CIIUPT SBISIETCS PEAKLUS C:
1)c OpomHoOI BoOM 2) ¢ a30THO KUCIOTOMN
3) ¢ p-p mepMaHraHara Kajaus 4) ¢ ocagkom ruapokcuaa meau (11)

4. OmHUM U TEM K€ BEUIECTBOM SIBIISIFOTCS:
1)>TunoBbIii ciUpT ¥ nponanoi-1  2) nponaHoi-1 U W30MPOIHIIOBBII CIIUPT
3) 3TaHOJ U STUIOBBIN CIIUPT 4) nponUIIOBBINA CIUPT U IPONAHOI-2
5. B xone B3anMoneicTBHs KapOOHOBBIN KUCIOTHI CO CITUPTOM 00pa3yercs:
1) mpocToti a3¢pup 2) coXHBIN 3Pup 3) anbaeruj 4) KETOH
6. Vkaxute HazBanue cieayromiero coeaunenuss CHz— C(CHz), — CH2-CHO
A) 2-meTwnnieHTanans b) 2,2-numernnOyranans  B) 3-metmnOyranans 1) 3,3-
JTMMETUIIOY TaHAJIb
7. J17s IpOBeACHUS peaKIiy «CepeOpsHOro 3epKaliay UCIIONIb3YIOT:
l)pactBop AgNOz  2) Ag2O  3) Ag  4) ammuaunsiii pactBop Ag.0
8. ®ynknuonansHas rpynna -COOH, sto rpynmna:
1) kapOoHMITbHAS 2) kapOOKCHUIIbHAS 3) rugpokcuibHas — 4) anbAeruaHas
9. SBnsieTcs apoMaTuyecKuM yrieBogopoaom: 1)peron 2) kcuwmon  3) ataHon  4) TAUIEpUH
10. SIBasiercst cnoxkabiM 3dupom : 1)CoHsCOCHs  2) CH3OC,Hs 3) HCOOCH3 4)
CH3CH(OH)COOH

Yacts 2. IIpu omeeme na 3adanusn 3moii uacmu 3anuuiume noJaHbLIL OMeem
(nocneoosamenvnocmo yugp)
1. YcraHoBUTE COOTBETCTBUE MEKIY (DOPMYIIOH CIUPTA U €r0 Ha3BaHUEM

A) CH3-CH(CH3) -CH2OH 1) npomnanon -1
b) CH3—CH> -CH:0OH 2) mponanod -2
B) CH3-C(CHj3), -OH 3) 6yranon -1
I') CH3—CH2 -CHOH- CH3 4) O6yraHou -2

5) 2-meTunnponanon -1
6) 2-MeTHanponaHon -2
2. YCTaHOBUTE COOTBETCTBUE MEXK]y YPaBHCHUEM XUMHUYECKON peaku U paMuiineil y4eHoro,
UM KOTOPOT'O HOCHUT PEaKIus:



A) CoH2 + HO = CH3CHO 1) Bytnepos

b) 2CHsBr + 2Na = C,Hg +NaBr 2) Bropnt
B) 2C2Hs0H = C4Hs + H2 + 2H,0 3) 3enuHCcKuU
I 3CoH2=CsHe 4) Kyuepor  5) JlebeneB  6) MapKoBHUK

3. Cpeau HUKETIEPEUHUCIICHHBIX BEHIECTB, YKAXKHUTE T€, JUIsI KOTOPHIX XapaKTepHa peaklus
«cepebpsiHoro 3epkana»: OTBET naifTe B BUE MOCIEI0BATEIILHOCTH HU(P B MOPAIKE UX

BO3PaCTaHMUs.
1)mumeTunoBsIN 3Gup 2)yKCyCHBIN anmpAeruy]  3) STWIOBBIA CIIUPT
4)popmanpaerny S)atieToH 6)ponaHab.

4. YCcTaHOBHUTE COOTBETCTBUE MEXK/y XapaKTEepPUCTUKOM yrBo/a M €ro Ha3BaHUEM:

A) HauboJsee CIaaKuil yriieBoI 1) xpaxman 2) pubo3a

b) MoHOMEp 11EMITI0I03BI 3) caxapo3za 4) nentono3a

B) ocHOBHOI1 KOMITOHEHT BaThI 5) dpykro3a 6)rIIroKo3a

I') ocHOBHOI1 KOMITOHEHT puca
5. YCcTaHOBUTE COOTBETCTBUE MEXTY (POPMYIIOH COeMHEHUsT U €To KiacCupUKaueil B KauecTBe
MOIOILIETO CPEJICTBA:

A) C17H3sCOOK 1) TBepOE MBLIO

b) C17H3sCOONa 2) JKUJIKOE MBLIO

B) (C17H35C0O0), Ca 3) CHHTETHYECKOE MOIOIIIEee CPECTBO
I') C17H35s0S03Na 4) MBIIIOM HE SIBJISICTCS

Yacrs 3.

YcTaHoBHTE MOJIEKYISPHYIO (OPMYITY MPEASIHHOTO OJJHOOCHOBHOM MpeaebHON KapOOHOBOM
KHUCJIOTBI, MaccoBast J10Jisl KUCJIopoia B Kotopoi pasHa 0,314.
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