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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
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
denepauuy, peamu3yOIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TnOJNOXKeHHW «CTparernm pasBUTHS BoOcOUTaHuA B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYyCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
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
Yel0BeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumMuyeckoe oOpa3zoBaHUE
oOyyJaromumxcsi Ha YPOBHE CpeHEero o0IIero 00pa3oBaHUs CPEACTBAMH yYEOHOTO
npeaMera «XHUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl 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 IMBUIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, 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 cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HEoOXOOUMYI0 MM Uil  BbIpAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «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 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

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
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpeICTaBICHU O cTpoeHuu BeumlecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudecKod XUMHM IIOJyYarOT pa3BUTHE
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
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIIy0oke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, IIO3HABAEMOCTb IPUPOJHBIX SBJICHUH IIyTEM >3KCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMH (haKTaMM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
CONlep)KaHUsI M TOCTPOEHUS TpeIMeTa MpeaycMaTpuBalOT (HOpMUpOBaHHE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACHCTBMI, UMeEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3NUYHBIX BHJIOB JICSITCIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku MHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
IIpeAMETA ABJISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3YUYEHHS IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
WX PA3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHUE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
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
IpeIMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
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
3HAaYEHUE MPUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

ajanTtanusl 00yJarommxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  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,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-ITOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
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 BXOAMUT B COCTaB MpeaMeTHOMN obsacTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 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 Heento).



COAEPKAHUE OBYUYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XHUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBI. OJIEKTPOHHAs
000JI09Ka. DHEPreTUUECKUEe YPOBHH, MOJAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl JIEKTPOHOB M0 OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepronnueckuit 3akoH U Ilepuonnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOINYECKOTO 3aKOHA M [lepmoamdeckon CUCTEMBI
xuMmuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX MU CIIOKHBIX BEIIECTB IO TPYyIINaM M TMEpUOjaM.
3HaYCHUE NIEPUOINYECKOrO 3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, WOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHONW XWMHUYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THMbl KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 10Jis BEILIECTBA B paCTBOPE.

Knaccuduxkarus HEOPIraHUYECKUX COCIMHEHUU. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumudeckas — peakiusa.  Krnaccudukamumss  XMMHUYECKHUX — peakiuii B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XHMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPaHEHUS U MPEBPALLICHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopoCTh peakinu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBIC
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadbie 3nekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAS, IEIIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMHMCaHNE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPEIbl paCTBOPOB BEIIECTB
C TIOMOINIBI0 YHUBEPCAIBHOTO HWHIWKATOpPA, PEaKIWH WOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3munyHbIX (PaKTOpPOB Ha CKOPOCTH
XUMHYECKOU pEeaKIm.

Pacuérurle 3amaqn.

Pacuétel 10 ypaBHEHMAM XHUMHUYECKHMX pPEaKUUHA, B TOM YHUCIIEC
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannuyeckas xumus

Hemerannel. Ilosoxkenne HemetaisioB B Ilepuoanmueckor  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hocdopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BAYKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAJUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue merannoB B [lepuoanyeckon cucteMe XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mme ¢usndeckue cpoiicTBa MetaoB. CIIaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEWINMX METAJUIOB (HATPUM, Kaui, KaJIbIUH,
MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cmocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIBHBIE METO/Ibl W3YUYEHHUS BEIIECTB W HUX NPEBPAIICHUN:
M3YUYCHHE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIICPUMEHTAJIBHBIX 3a/a4, HAONIOJCHWEC M OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
7a00pAaTOPHBIX OIBITOB (B3aMMOJACHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMHU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétbl mMaccel BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHs ¥ KU3Hb

Ponp xumum B oOecriedeHnr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHM MEIHMLMHBL. [IOHSATHE O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
ITOJTYyYEHHUsI BXKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHWYECKUE U MUHEPAIbHbBIC
yaoOpeHus.

XuMUS M 3I0pPOBbE YEJIOBEKA: NPaBUJIA HCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E€30MACHOTO UCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B [I0BCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3yYeHUHM oO0med u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 MCIOIb30BAHUE Kak
OOlIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK U TOHATUNA, SBISIOLIUXCS
CUCTEMHBIMH JIJIS1 OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAy4HbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusznka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SJHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHoO€ COCTOSIHME BEIECTBa, (PU3MUECKHUE BEJIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHoorus: XUMUYECKask MPOMBIIUIEHHOCTh, METAJLUTYPIHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILIEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETUYECKHUX IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[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,
METanpeMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonu4Yecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

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 CHOCOOHOCTh OOYy4YarolIUMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
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) rpamIaHCKOro0 BOCIIMTAHMS :

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTHX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEYECTBEHHON XUMUH;

yBaXEHUsI K MPOILECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1ay
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECcCHuil pa3IudaHOro pojia, 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 )KU3HH 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 PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU 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;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | 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, MUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENIHOTO TPyAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00111eCTBa;

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



MOJTy4yaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHSI SBJIICHUH 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
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TTOHSATHUS, OTpakKaroIue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M yYHHBEPCAJIbHbIE y4eOHbIE
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Yu4eOHbIMU Mo3HaABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

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

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHbIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHMKAX WHGoOpMau (HAYy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (opM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIH A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

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,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUN MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas M HeopraHuyeckas
XAMUSD) OTPAXKAKOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUMU SIBJIICHUU



npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a7ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHUH, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHUYECKUH DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb OKUCJIEHUS, XUMUYECKAsl CBS3b
(KoBaJIGHTHAs, MOHHAs, METANTMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJUTHYECKAS JTUCCOLUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U IMPEBPAILCHUS dHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, TOJIYYCHUN M O€30IMaCHOM HCIIOJIb30BAaHUH BAKHEHIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUUCCKOU JEATCIBHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTh XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTAHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITHUSA MPH
OINMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMHUPOBAHHOCTh YMEHHMM HCMOJb30BaTh XUMHUUYECKYI) CHMBOJIUKY JIJIsI
cocTaBiieHus (OopMyn BEImIECTB M  ypPaBHCHMM XUMHUYECKUX  PEaKIIuH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSL OTIAEIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHbId Ta3, YIJIEKUCIBIA Ta3, aMMHakK, ramiéHas
U3BECTb, HETaIlIEHAS] U3BECTh, TUTHEBAsK COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNIATh BAJCHTHOCTh M CTENEHb OKUCICHUS
XMMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3JIMYHOrO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAs, METAJTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAUTNYECKON PelEéTKH KOHKPETHOTO BeIllecTBa (aTOMHAas, MOJEKYJspHas,
HMOHHas, METANIMYECKAs), XapaKTep Cpe/lbl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH YMEHUHN YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBy K ONpPeACIEHHOMY Kiaccy/rpyrie
COEIMHEHUM (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETaJIbl, OKCH/Ibl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);



c(OpMUPOBAHHOCTh YMEHHI PACKPHIBATH CMBICI MIEPUOIUIECKOTO 3aKoHa /[,
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX »3JeMeHTOB |—4 mnepuonos Ilepnoanueckoil CHUCTEMBI
xumuueckux snemeHtoB JI. U. MenneneeBa, ucnonb3ys HOHATHA «S-, p-, d-
DIIEKTPOHHBIE opouTanm, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U MX COCIUHEHUN
10 neprojaM u rpymnmnam llepruoaudeckoil CUCTEMBI XUMHUYECKHUX 371eMeHTOB /1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHAYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPXKAATh CYILLECTBOBAHUE T'€HETUYECKOM CBSA3U MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OpPMHPOBAHHOCTh YMEHMS KIACCU(ULIHUPOBATH XMMHYECKUE PEAKLIUU IO
pa3NUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolMX BEIIECTB, TEIJIOBOMY
ahdexTy peakinu, U3MEHEHHUIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaxuy, y4acTUIO KaTaanu3aTopa);

Cc()OPMUPOBAHHOCTh YMEHHUI COCTaBJSATh YPABHEHUS PEAKIMHA Pa3IUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMii HOHHOTO OOMEHA, YUYUThIBas
YCJOBUS, ITPU KOTOPBIX ATH PEAKLIIMU UAYT J0 KOHUA;

C(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacKpbiBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATHUX PEaAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKklMK OT Pa3aIuvHbIX (AKTOPOB; XapAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTeus (nmpunuui Jle larense);

C(OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaThb XHWMUYECKHE MPOIECCHI,
JeXKalye B OCHOBE ITPOMBIIUICHHOTO ITOJIYYEHHsI CEPHOM KHCIIOTHI, aMMHAKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAy4YHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MTPOOIEMAaX XUMHUYECKOTO POU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasl J10Jsl BELIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUI Ta30B
IpU XUMHUYECKHX PEaKIUAX, MAcChl BEIIECTBA UM 00bEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOUIMX B peakLUu



BEIIECTB, TEIJIOBOTO 3¢ (dekTa peakud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpPMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCyJI0l ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJHATH XUMUYECKUIN
HKCIIEPUMEHT (pa3jioKeHUEe IMEepPOKCUa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIICHUE Cpelbl PAacTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE Pa3IU4HbIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuHu,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHBbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMam «Metaiey U «Hemeramib») B COOTBETCTBUM C TMPaBWIAMH TEXHUKU
0e30macHOCTH IpU OOpaIllEeHUHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pYA0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMe 3amucu
YPAaBHEHUH COOTBETCTBYIOLIMX peaKUHil U (OpMyIUpOBaTh BBIBOJBI HA OCHOBE
ITUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHGOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIu, MHTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJtOAaTh  TpaBUiia  AKOJOTHYECKU
1EeJIecO00pa3HOro TMOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHAT, Ha mpuMmepax cHocoObl yMEHBUIEHUS H
MpeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKa;

Ui 00YyYaroUMXCcs ¢ OrPAaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CJENBIX W CJA0OBHIASIIMX OOYYalOIIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeEM (uudpoBble)
Ne i/m P Konrpouabsneie  IIpakTuyeckue bp
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 " Ilepuoanueckas cucTeMa XUMHYECKHIX 3 https:/Aesson.edu.ru/
) proa https://resh.edu.ru/
anemenToB . 1. Menaeneera
Crtpoenue BemiecTBa. MHOrooOpasue https://lesson.edu.ru/
1.2 4
BCIICCTB https://resh.edu.ru/
https://lesson.edu.ru/
1.3 XHUMHUYECKHE PEaKIIUHA 6 1
peaxi https://resh.edu.ru/
Hroro no pazgeny 13
Pa3nea 2. Heoprannyeckasi xumust
https://lesson.edu.ru/
2.1 Mertan 6 1
TaJUIb! https://resh.edu.ru/
https://lesson.edu.ru/
2.2 Hemeramisl 9 1
https://resh.edu.ru/
CBs13p HEOPraHUYECKUX U OPraHUYECKHUX https://lesson.edu.ru/
2.3 2
BEIIICCTB https://resh.edu.ru/
Uroro no pazgeny 17
Pa3znea 3. Xumus u :Kn3HL
https://lesson.edu.ru/
3.1 XUMHUSA U KU3Hb 4
https://resh.edu.ru/



https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



ITOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbusbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

| XHUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs 1 https://lesson.edu.ru/
KOH(UTypanus aTOMOB https://resh.edu.ru/
[lepunonnueckuii 3akoH u [lepuonnueckas

) CHCTEMa XMMHYECKHUX 31eMeHTOB /JI. H. 1 https://lesson.edu.ru/
MenieneeBa, ux CBsi3b C COBPEMEHHOM https://resh.edu.ru/
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKUX AJIEMEHTOB U UX COCTMHEHHI 110

3 rpylnnam u rnepuojam. 3HaueHue 1 https://lesson.edu.ru/
MEPUOANYECKOTO 3aKOHA U CUCTEMBI https://resh.edu.ru/
xuMHu4ueckux aneMeHnToB .M. Menneneesa B
pa3BUTHU HAYKH
CrpoeHue BeniecTBa. XMMUYECKasi CB3b, €€

. https://lesson.edu.ru/

4 BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM 1

https://resh.edu.ru/
cBsa3u. Bonopoanas cBsA3b
BaneHnTHOCTh. DJIEKTPOOTPUIIATETHHOCTD.

5 Crenens okucnenus. Bemecrsa 1 https://lesson.edu.ru/
MOJEKYJIIPHOIO U HEMOIEKYIIAPHOIO https://resh.edu.ru/
CTPOEHHUS

6 [TonsiTHE O MUCTIEpCHBIX cucTeMax. MIcTuHHBIE | https://lesson.edu.ru/

Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10s

https://resh.edu.ru/



https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/

BEILIECTBA B PaCTBOPE

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas

https://lesson.edu.ru/

MemieneeBa 1 0COOEHHOCTU CTPOEHUS
aToMoB. OO1ue pu3nYecKue CBOMCTBA

7
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMYHBIX https://resh.edu.ru/
KJIaCCOB
Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUH.
8 3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH bitps, Jossonedu.r.
p B ’ https://resh.edu.ru/
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMUYECKHUX PEAKIIUIX
9 Cxkopoctb peakiuu. OOpaTuMble peakiuu. https://lesson.edu.ru/
XUMHUYECKOE PABHOBECHUE https://resh.edu.ru/
[TpakTuueckas paborta Ne 1. «Bnusaue
10 A3JUYHBIX (DAKTOPOB HA CKOPOCTH hlps: essonedu.n
p . p p https://resh.edu.ru/
XUMUYECKON PeaKLum»
DnekTponuTHdeckas auccounarnus. [lonstue o
1 BOZIOpOAHOM ToKka3zatene (pH) pactBopa. https://lesson.edu.ru/
Peakuuu nonnoro oomena. ['maponus https://resh.edu.ru/
OpPTraHWYECKUX U HEOPTraHUYECKUX BEIIECTB
OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.
12 [TonsTre 06 31eKTPOIH3E pacIiaBOB U hutpsi’losson.cdu.n.
. p p https://resh.edu.ru/
pacTBOPOB coJiel
13 KonTtponbHast pabota no pazaeny https://lesson.edu.ru/
«TeopeTnyeckre OCHOBbI XUMUW» https://resh.edu.ru/
Meramnsl, ux nojoxenue B [lepuognueckoit
14 CHCTEME XMMHYECKHMX 3eMeHToB /1. M. https://lesson.edu.ru/

https://resh.edu.ru/
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MCTAJIJIOB

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUIN PsiJT

https://lesson.edu.ru/

15 .
HAIpsHKEHUU METAIIIIOB https://resh.edu.ru/
XUMHUYECKUE CBOMCTBA BAXKHEHIIINX METAJIJIOB
16 (HaTpuii, KaJIMi, KaJIbIUHA, MarHAH hlps: Jessonedu.n
PHH, N ’ H . ’ https://resh.edu.ru/
ATIOMUHUI) U UX COeTMHEHUI
17 XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX https://lesson.edu.ru/
COCIMHEHUN https://resh.edu.ru/
18 XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX https://lesson.edu.ru/
COCJIMHECHU I https://resh.edu.ruw/
[TpakTiueckast pabota Ne 2. "Pemienue
19 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME DD, Dosson.edu.n
p | A https://resh.edu.ru/
«MeTamnb»
Hewmerannsl, ux nonoxenue B [leprnoanueckon
https://lesson.edu.ru/
20 cucTeMe XMMu4ecKkux 3sementoB /1. U.
https://resh.edu.ru/
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
®u3nyecKue CBOMCTBA HEMETAIIOB.
21 ANOTpOUST HEMETAJUIOB (HA TIpUMepe hutpsi’losson.cdu.n.
p p p https://resh.edu.ru/
KHCIJIOPO/JIa, cepbl, hocdopa u yriepoia)
2 XUMHUYECKUE CBOWMCTBA TaJIOT€HOB, CEPHI U UX https://lesson.edu.ru/
COeTMHEHNN https://resh.edu.ru/
73 XuMHYecKue CBoicTBa a30Ta, pochopa u ux https://lesson.edu.ru/
COEMHEHUI https://resh.edu.ru/
4 XUMHYECKUE CBOMCTBA yIIIepoa, KpEMHUS U https://lesson.edu.ru/
X COCIMHCHUN https://resh.edu.ru/
75 [IpuMeHeHNe Ba)KHENIINX HEMETAUIOB U UX https://lesson.edu.ru/
COCIMHEHM I https://resh.edu.ru/
26 O0o01IeHre U cucTeMaTu3alus 3HaHUN 10 https://lesson.edu.ru/
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teme «Hemeramnel». Beruncnenus mno https://resh.edu.rw/
YPAaBHEHUSM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI
[Ipaktuueckas padora Ne 3. «Pemenue
27 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1 bitps, Jossonedur
' p ' A https://resh.edu.ru/
'Hemeranini"y
)3 KoHTposbHast pabota 1o Temam «MeTaibsy u 1 https://lesson.edu.ru/
«HemeTtamibny https://resh.edu.ruw/
9 Heoprannueckne u OpraHu4ecKue KUCIOTHI. 1 https://lesson.edu.ru/
Heoprannueckne u opraHn4ecKue OCHOBaHUS https://resh.edu.ru/
AmMdoTepHbIC HEOPraHUYECKHE U
30 OpPraHUYeCKHE COeIMHEHUs. ['eHeTnueckas | https://lesson.edu.ru/
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX https://resh.edu.ru/
BEILECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,
31 DHEPreTHYECKOH ¥ MUIICBOM OE30TTaCHOCTH 1 huips. lossun.edu.n
P M ’ https://resh.edu.ru/
Pa3BUTHUU MEIUITUHBI
[TpencraBienus o0 OOIMMX HAYYHBIX
32 MIPUHIIUIIAX TTPOMBIIIJIEHHOTO TOJTYYSHUS 1 blps:lesson.cdu.nu:
p Hv p y https://resh.edu.ru/
BOKHEHIINX BEILIECTB
33 UenoBek B MUpPE BEIIECTB U MAaTEPHAIIOB 1 huips. lossun.edu.n
p m p https://resh.edu.ru/
34 XuMHUs U 3I0POBBE UEITOBEKA 1 DEpss losson. i
A1oP https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

1

1.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Brnanenne cucTteMoil XMMHYECKMX 3HAaHWW, KOTOpas BKIIFOYACT:
OCHOBOTIOJIATAIOIINE  TMOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
AJIEKTPOHHAs 000JI0UKA aTOMA, S-, p-, d-3IIEKTPOHHBIE OPOUTAIIH aTOMOB,
WOH, MOJIEKYJIa, BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIILHOCTh, CTEIEHb
OKHUCJICHUS, XMUMHYECKas CBSA3b, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00BEM, KpUCTATMYECKass pemeérka, THUIbl XUMHUYECKUX peaKuuin
(OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIOTEPMHUYECKUE,
peaKMyd HMOHHOTO OOMEHa), PacTBOpP, DJIEKTPOJHUTHI, HEIICKTPOJIUTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLMAIUS, OKUCIHUTEIb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHUYECKON pEaKIuu, XUMUUYECKOE PaBHOBECHE); TCOPUHU U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKOW aucconuanuu, [lepuomgmdeckuii
3akoH [[.M. MeHnpeneeBa, 3aKOH COXpaHEHUsI MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHH, (PAaKTOJOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, TIOJYYEHWH U OE30MaCHOM UCIOJIb30BAHUU BAXKHEHIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON EATEIHbHOCTH

YCJIOBCKa

1.2

ChopMHpoBaHHOCTh yYMEHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBPAIICHUM; BBISABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MPEACTABICHUSAMU JIPYTUX

CCTCCTBCHHOHAYYHBIX IIPCIMCTOB

1.3

BnaageHne OCHOBHBIMM METOOdAaMHU HAay4YHOTO IO3HAaHUA BCIICCTB U
XUMHYECKUX SBJICHUH (Ha6J’IIO,I[CHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICIIUPOBAHNE)

1.4

ChopMupoBaHHOCTE yMEHHI OMPEICNATh BaJCHTHOCTh M CTENEHb
OKHCJICHUS XHMHMYECKHX DJIEMEHTOB B COEIUHEHUAX pa3InYHOTO
cocTaBa, BHJI XUMHUYECKOW  CBSI3W  (KOBaJeHTHAas,  HOHHaf,

MCTAJLIIMYCCKAad, BOI[OpOI[HaSI) B COCAUHCHHUAX, THUII KpHCTaHHquCKOﬁ




PEHIETKY KOHKPETHOI'O BEHIeCTBA (aTOMHAs, MOJIEKYJIIpHAsi, MOHHAs,

MeTaJUTH4ecKas)

1.5

CchopMupoBaHHOCTh YMEHUH ONPEAETATh XapakTep CpPeabl B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTE ~ yMEHHUS  KJIAaCCU(UIIMPOBATH  XUMHUYECKHE
peakuuu Mo pa3nyHbIM MPHU3HAKaM (YHCIY M COCTaBy pearupyroumx
BELIECTB, TeIIOBOMY J(h(eKTy peakuuu, H3MEHEHHUIO0 CTereHen
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  PEaKIUH,  yYacCTHIO

KaTaJinu3aTopa)

1.7

1.8

ChopMHpOBaHHOCTh YMEHUH  COCTABIATH YpPaBHEHHUS  peaKUuil
Pa3IUYHBIX THUIOB, MOJHBIE M COKpAIEHHbIE YpaBHEHUS peaklui
MOHHOT'0 OOMEHA, YUUTHIBAs yCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUU, MMOATBEPIKIAIONINE
KAueCTBEHHBIH COCTaB  pa3IUYHbIX HEOPraHUYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIINE B BOJIHBIX

pacTBOpax HCOPraHNUICCKUX BCUICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHHMHM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBUTEIIBHBIX peakuui IIOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

ChopMupoBaHHOCTb yMEHHUH OOBSCHATH 3aBUCHUMOCTb CKOpPOCTH
XMMHUYECKOH peakIuy OT Pa3InYHbIX (PaKTOPOB

ChopMUpOBaHHOCTb ~ yMEHUH  OOBSACHATH  XapakTep  CMEIIEHUs
XMMHYECKOIO PaBHOBECHUS B 3aBHCHUMOCTH OT BHEUIHETO BO3JECHCTBUS

(mpunnun Jle HlaTtense)

OO6m1ast 1 HEOpraHUYECKask XUMHUS

2.1

2.2

CopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbICH [lepuomnueckoro
3aKOHa JN. Menneneena u JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3HPYIOIIYI0,  OOBSCHUTENBHYI0 U  HPOTHOCTUYECKYIO
byHKIIN

ChopMupoBaHHOCTh YMEHHH XapaKTepH30BaTh AIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHX dJeMeHTOB 1-4 mnepuonoB Ilepnoanueckoin
CHUCTEMBl XHMMHUYeCKHX 3yeMeHTOB J[.M. MenneneeBa, HCIONb3ys
MOHATUSL «S-, p-, d-dIEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKUe
YPOBHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOICTB
XMMHMYECKHX DJIEMEHTOB M MX COCAWHEHMU IO MEpHOJaM M IpyIIam

[Tepuonuueckoit cucrembl xuMuueckux 31eMeHToB J[.M. Menaeneesa




23

24

ChopMupoBaHHOCTh yMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BELIECTB PA3IUYHBIX KJIACCOB,
NOJTBEPXk/IaTh  CYLIECTBOBAHME  TI'E€HETHYECKOHW  CBS3M  MEXIY
HEOPraHMYECKUMHU  BELIECTBAMM € IIOMOLIbIO  ypaBHEHWH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupOBaHHOCT ~ YMEHMH  yCTaHaBIMBaTh  IPUHAAJIEKHOCTh
HEOPraHUYECKUX BELIECTB 10 UX COCTaBY K ONPEACIEHHOMY KIIacCy
(rpymnme) coenuHEeHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

2.5

2.6

ChopMupoBaHHOCTb YMEHUH MCIIOJB30BaTh XMMUYECKYI0 CHUMBOJIUKY
U1 cocTaBleHMs (OpMyJd BEIIECTB M YPaBHEHHH XUMHMUYECKUX
peakuuii, cucremarnueckyro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHMsI OTJEIbHBIX HEOPraHMYECKUX BelecTB (yrapHblii ras,
YIJIEKUCIBIA a3, aMMMaK, raméHas H3BeCTb, HeraméHas H3BeCTb,

MUTHEBAs COJIA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
MOATBEPKIATh  CYINICCTBOBAHHE  TEHETUYCCKOM  CBS3M  MEKIY
HEOPTaHWYECKMMH  BEUIECTBAMH  C  IIOMOIIBI0  ypaBHEHWH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBIMOIHATE XUMUYECKUH
SKCHEPUMEHT (pa3jioKeHue MEepoKCHAa BOJAOpPOJa B TMPUCYTCTBHU
KaTaJIn3aToOpa, ONpPENEIEHUE Cpeabl PaCTBOPOB BEUIECTB € MOMOIIBIO
YHUBEPCAJIBHOTO WHAMKATOpa, BIUSHUE pa3IMYHBIX (PAKTOpPOB Ha
CKOpOCTh ~XMMHYECKON peakIuH, peakuud HOHHOro oOMeHa,
KayeCTBEHHbIE PEaKLUU Ha cynb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH AaMMOHMS, PEIICHHE SKCHEPUMEHTANbHBIX 3a/ad II0 TeMaM
«Meramne» u «HemeTanabl») B COOTBETCTBUU C MpaBWIIaMU TEXHUKHU
0€30IacHOCTH TpH OOpaIleHUH C BEIIeCTBAMH M J1aOOpPaTOPHBIM
000pyI0BaHUEM; IIPEACTABIIATh pe3yabTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (QopMe 3amucu YpaBHEHHl COOTBETCTBYIOIIMX

peakmuii 1 GopMyITHPOBATh BHIBOJIBI HA OCHOBE DTHX PE3YIHTAaTOB

2.8

CpopMHUpPOBAaHHOCT, YMEHUW COOJIOATh TMpaBHJIa TOJB30BAHUS
XUMUYECKOH TIOCY/IONM W J1abopaTopHBIM OOOpYyJOBaHUEM, a TaKkKe
IpaBuiIa oOpalieHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU

110 BBIIIOJIHCHHUIO HaGOpaTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHMH  XapaKkTEepU30BaThb  XUMHYECKUE

MPOLIECCH, JISKAILIUE B OCHOBE MPOMBIIUIEHHOTO MOJY4YEHUS! CEpPHOMN




KHCJIOTBI, aMMHaKa, a TaKkke C(HOPMHPOBAHHOCTH IMPEICTABICHHUNA 00
O0IMMX HAy4yHBIX MPUHOMIAX ¢  OKOJIOTHYECKUX  Ipodiiemax

XUMHYECKOI'O IMTPOU3BOJACTBA

XUMHSA U KU3Hb. PacuéTrhl

3.1

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOU KapTHUHBI MHpA, pOJM XUMHH B TO3HAHUHU
SIBJIGHUHA TpPUPOAbI, B (OPMUPOBAHWU MBIIUICHUSI M KYJIbTYpBI
JUYHOCTH, €€ (YHKIIMOHAIBHON TPaAMOTHOCTH, HEOOXOIMMOM st
pelleHrs TPAKTHUYECKHUX 3a/ad U IKOJOTUYECKH OOOCHOBaHHOIO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

3.2

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAIM3UPOBATh
XMMHUYECKYI0 HH(OpMaIuio, MOJy4aeMyl H3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHUKalUu, ceTb IHTEpHET U 1pyrue)

33

34

CpopMHUpOBAaHHOCT, yMEHUW COOJIIOJATh TIPABWIIA DKOJIOTHUYECKHU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOH NEATEIBLHOCTH B
LEIAX COXPAHEHMUS CBOETO 3J0POBbSI M OKPYXKAKOLIEH NPHUPOIHON
Cpenbl

Oco3HaBaThb OMNACHOCTb  BO3JEHCTBUS HAa JKUBBIE  OPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, MOHMMAs cMbIch nokaszatens [1/IK, moscHsaTh
Ha MpuMepax crnocoObl YMEHBIICHUS U MPEJOTBpAIlEHUsI UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

3.5

CdopMupoBaHHOCTH YMEHUHI MPOBOJUTH BBIYMCIICHUS c
WCIIOBb30BAHUEM TIOHSTHS «MaccoBasl JOJisl BEIIecTBa B PacTBOpPE»,
O0OBEMHBIX OTHOIICHWA Ta30B MPH XUMHUYECKUX PEAKIUSAX, MAacChl
BEIIECTBA WJIM 00BEMA Ta30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Win 00BEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIIMH BEIIECTB,
TErIoBOTO 3¢ (dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MMPEBPAILICHUA U COXPAHCHHA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

11 KIIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

XUMUYECKUH 3MeMeHT. ATOM. S11po aroma, M30TOMBL. DIIEKTPOHHAs 000JI0YKA.
DHepreTuveckrue YpoBHH, OyPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacrpe/esieHns 3JIEKTPOHOB M0 OpOUTANSM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHAS KOH(UTYpAIHs aTOMOB

Ilepuonuueckuii 3akoH u [lepuoguueckast cucteMa XMMHYECKUX 31aeMeHToB ..
MenpeneeBa. CBsi3b NEPUOAMYECKOrO0 3akoHa W Ilepuoguyeckoil CHCTEMBI
XxuMuyeckux vieMeHToB /(.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX U CJIOXHBIX BEUIECTB IO TpYIINaM U TMEepHOJaM.

3HayeHHe MepuoaANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

Crpoenue BemecTBa. XUMHUYECKas CBSI3b. BHABI XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTauindeckas). oHbr:
KaTHOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BonopoaHas cBs3b

1.4

BaneHTHOCTS. 9J'ICKTpOOTpI/II_[aTeJIBHOCTL. CreleHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. THIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMICTBa
BEIIECTB OT THIA KpUCTAUIMYECKOM pem€Tku. lloHsaTHe 0 aucnepcHbIX
cucrteMax. VIcTHHHBIE M KOJUIOMJIHBIE pacTBOpBL. MaccoBast 1oysl BelllecTBa B

pacTBope

1.6

Krnaccudukanus Heopraunueckux coequHeHnii. HomeHnkinatypa HeopraHmueckux

BCIICCTB

1.7

1.8

1.9

Xumunyeckass — peaknus.  Krnaccudukamuss — XMMHUECKHX — peaknuil B
HEOpPraHWUYECKON M OPraHUYECKOM XMMMH. 3aKOH COXPAaHEHHUS MAacChl BELIECTB,

3aKOH COXPaHEHMsI U IPEBPALLCHUS] SHEPTUU IIPU XUMHUECKUX PEAKLIHAX
CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

OOpatuMble peakuuu. XUMUYecKoe paBHoBecue. DakTOphl, BIHAIOLIME HA

cocTosiHue XuMu4eckoro pasHoBecus. [Ipunnun Jle [latense

1.10

OnexTponuTrueckas aucconuarus. CuiabHbIe W claOble 3eKTponuThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCIIasl, HEUTpalIbHAas, IIeJI0UHas1. Peakiiuym noHHOTO

oOMeHa




1.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnel. [Tonoxenne HemeramwioB B Ilepuoanueckoit cucteMe XUMHUYECKUX
anemenToB JI.M. MenaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE
CBOMCTBa HEMETAJLJIOB. AJUTOTPOIHS HEMETALIOB (Ha IPUMEPE KHUCIOPOaa, CEPHI,
docdopa u yrineponaa)

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TallOTEHOB, CEphbl, a30Ta,
dbochopa, yrmepoga M KpeMHHUS) M UX  COCAMHCHUH  (OKCHIOB,
KHCIIOPOJICOICPIKAIUX ~ KHCIIOT, BOJOPOJHBIX coenuHeHuil). [IpuMeHeHue

Ba)KHEHIIINX HEMETAJIOB U UX COCJIMHEHU I
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Meramnbl. Ilonoxenune merawioB B Ileproandeckoil cuUCTEME XMMHYECKUX
annemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MetasioB. O0ue ¢pusznyeckue cBoiicTsa MetamioB. CIiiaBbl METAJJIOB.

DNEKTPOXUMHUUECKUH Psijl HAIPSHKEHUH METalJIoB
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XUMHYECKHE CBOMCTBA BAXKHEHINIMX METAJUIOB (HATpUM, KaJHi, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, KeJe30, MeIb) U WX coeauHeHui. OOmme

CITOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJlJIOB B 6LITy 1 TCXHHUKC

2.5

I'enetnueckas cBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

3.1

3.2
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XUMHUS U )KU3HD

Ponp xumMum B oOecrieueHHH BKOHOFHQCCKOIZ, 3HepFeTquCKOﬁ U MHUIIEBOMN
6C3OHaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAYYHBIX MCETOAaX ITO3HAHUS

BEUICCTB U XUMHUYCCKUX peaxunﬁ

[IpencraBienust 00 OOIMKUX HAYYHBIX MPUHIUMAX MPOMBIIUIEHHOTO MOTYYEHUS
BOXHEHIIMX BemecTB. YenoBeK B MHUpPE BEHIECTB MU MATEPHAJIOB: BaKHEUIIHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKIHMOHHBIE MaTe€pUalbl, KPacKH, CTEKIIO,
KEpaMUKa, Marepualibl ISl JIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKUE U
MUHEpaIbHBIE yI00peHuUs

XuMHsT W 3J0pOBBE YEJIOBEKA: IIPaBWIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO MUCITOIH30BAHHUS MPENapaToB OBITOBON XUMHH

B TIOBCETHEBHOM JKN3HU
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