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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 deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero 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 TOJIOKeHU «CTparernn pa3BuTusi BocnuTaHus 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
oO1elt cTpaTeruy 00y4ueHus, BOCIUTAHUSI U Pa3BUTHUSL OOYHAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» st 11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJTy4aeMOoe BBIITYCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH ULEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHUsI CPeCTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHUU C Y4ETOM CHeuu(PUKA HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed W MPUHLMIOB, XapaKTepU3YIOMIMX COBPEMEHHOE COCTOSIHHE
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.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aWMOCBSI3H 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 KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs 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 LEISIMU W NPUHUUIIAMUA CPEJHEro OOIIEro
oOpa3oBaHus cojepxkanue npeamera «Xumus» (11 kmaccel, 0a30BbIA YPOBEHb
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIOYEHHUS B KU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM 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
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUHW Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpeJCTaBlIeHUd O cTpoeHuH BemecTB. CBeleHHs 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
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
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 METOJIOJIOTHUYECKUX MO3HUIIHM,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 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
3aKOHOMEPHOCTSX MPOTEKaHUs JOMOJIHAETCs B Kypcax 11 kiacca sneMeHTaMu
COJIEpKaHMs, UMEIOIIMMHU KYJIbTYPOJOTMYECKUA M MPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMHUH C APYTMMHU HayKaMw,
PacKphIBAIOT €€ POJIb B MMO3HABATEILHOM U MPAKTHUYECKOM JIEATEIbHOCTH 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 NPUMEHITh €€ [Js MNONOJHEHUs
3HAHWM, PEIIEHUs] UHTEIUICKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX MCCIIEI0BATEIBCKUX
3ajad. B menom conepikaHue ydeOHOro mnpeamera «XUMHUS») JTaHHOTO YPOBHS
U3Yy4YEHUS OpPUEHTHUPOBAHO Ha (dopmHpoBaHue y oOyyJaroumxcs
MHUPOBO33PEHYECKON OCHOBBI JJI MOHUMAHHS (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 (DAaKTaMU M TEOPETHUYECKUMU MPEANOCHUIKAMU, OCO3HAHUE POJIU 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 MPUHATBIE MNPOrpaMMON IO XMMHMH TOAXOJAbI K OIpPENEICHUIO
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 nHpOpMAIK, HEOOXOAUMBIX JJI PUOOPETEHUS OIbITa TPAKTUYECKOMN
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
JESITEIBHOCTH YEJIOBEKAa M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 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 Kki1.) sBisIIOTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT 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 MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

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

Hapsiay ¢ aTuM, conepkaTelbHasi XapaKTepUCTUKA LIeJIel U 3a/1a4 U3y4YeHUs
IpeIMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpErnojaBaHUM XUMUUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COAEp>KaHusd OOy4YeHHUs, OpPUEHTUPOBAHHOW 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] TPAKTUYECKUX 3a]1a4.

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, CAMOCTOSTEILHOMY MPUHSATHUIO 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
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOoUcKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
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 )KHU3HEHHBIMU 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], HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOydarommxcsi yOeKIEHHOCTH B T'yYMaHHCTHYECKOM
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroHAIBHOTO MPUPOAONOIB30BaHNUs, TTOTIOTHEHNS SHEPTETUIECKIX 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 ydeOHOM miaHe cpemHero oOmero oOpa3oBaHUs Y4YEOHBIM MpeaMeT
«XuMHusA», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISETCS 00S3aTENbHBIM Y4YEOHBIM
PEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero obpasoBanusi, coctaBisier B 11 kimacce — 34 wyaca (1 4gac B
HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XHUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBI. OJIEKTPOHHAs
000J04YKa. DHEPreTHUECKUEe YPOBHH, IMOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipe/iesieHus] 3JEKTPOHOB MO OpOUTalsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

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

Crpoenue BemecTBa. XUMHYECKAas CBsI3b. BHABI XUMHYECKOM CBS3U
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U 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 BellleCTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHbIM KJIaccaM.

Xumudeckas — peakiusa.  Krnaccudukamumss  XMMHUYECKHUX — peakiuii B
HEOPraHUYECKOW M OPraHWYE€CKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLICHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopoCTh peakinu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBIC
peakuuu. XHUMHYECKOE paBHOBecHe. DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunmun Jle [larenbe.

DnekTpoiuTuueckas auccounanus. CuibHbIC U ciadbie 2JIeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
nemoHctpauus Tabmui «Ilepuoaudeckas cuctema xumuueckux snementos J[. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMHMCaHNE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUM KaTAJIM3AaTOPa, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOINIBI0 YHUBEPCAIBHOTO HWHIWKATOpPA, PEaKIWH WOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3munyHbIX (PaKTOpPOB Ha CKOPOCTH
XUMHYECKOU pEeaKIm.

Pacuérurle 3amaqn.

Pacyétel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlUil, B TOM 4YHUCIIE
TEPMOXHUMHUYECKAE PACUEThI, PACUEThl C HCIOJB30BAHUEM ITOHATHUS «MACCOBas
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemerannel. Ilosoxkenne HemetaisioB B Ilepuoanmueckor  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha TIpuMepe
KHCJIOpoa, cephl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBAa BAaXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEphbI, a30Ta,
dochopa, yrimepoga MU KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAJUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue merannoB B [lepuoanyeckon cucteMe XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSIKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA BaXHEWIMX METAJUIOB (HATpUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl monydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUS BEIIECTB U HUX NPEBPALICHUN:
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, KaYeCTBCHHBIC PEAKIIMY Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuéter macchl BemecTBa WM 00bEMa ra30B MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OHO
13 BEILIECTB UMEET MPUMECH.



XuMHS U 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 MPUHUHUIIAX [POMBIILIEHHOTO
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 YEIIOBEKA: 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 XUMUH B 11 Kjacce OCyIIECTBISIETCS YEPE3 MCIIOJIb30BAHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHbIX TMOHSATHN, TaK U T[OHATUWA, SBISIOLIUXCS
CUCTEMHBIMU I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAy4HbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KiIacCU(pUKALMS, T[EPUOAUYHOCTh, HAOJIOICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SJHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIIECTBA, (PU3MUECKHE BEJIWYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- u
MUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
peCypCHI.

TexHoorus: XUMUYECKask MPOMBIIUIEHHOCTh, METAJLUTYPIHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILIEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX IIPenaparoB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MATEPHUAIOB,
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,
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 IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTPEEIECHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTH OOy4YarolUMXcsi PYKOBOJCTBOBATHCS B CBOEHU
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3ybTaThl OCBOCHUS MpeaMeTa «XHUMHUS» JOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOLIMMHU  MpoLeccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aly MNPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

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

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



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

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUEOHOU e TEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYyKH €CTh PEe3yJIbTar
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) IyXOBHO-HPABCTBEHHOT'0 BOCIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBApUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY 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 CUTYalUsX, YTPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPUECKOW W  JPYruxX BHUAAX
JEATEIIbHOCTH;

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



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

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, CITIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
MPUPOJHON CcpeJie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUUECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKHY;

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 MPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHud TPoOJeM COXpaHEHUs
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 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



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 |
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUH MO XHMHUU B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIICCTBO, DHEPTHs, SBIICHUC,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETYJISTUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICCTBYS B IO3HABATEIbHON U COLMAIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCIIOIb3yEMbIE€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuu — TMPU PEUICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajiad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABJICHHBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U  MPOBEIICHHS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTUET O MPOJCIIaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAYy4dHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



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, a0OpeBUATYPBI, HOMEHKJIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

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

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKONH pabOThl MO MCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HWCCIEJOBATENIbCKUX 3a]ady, BBIOMpaTh HamOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
11 KIIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XAMUS» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUMU SIBJIICHUU



npupoasl, B  (QOPMUPOBAHWMM MBINUIGHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a7ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHMYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloIIye IMOHATUSA (XMMHYECKUH BJIEMEHT, aToM, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XMMUYECKAsl CBSI3b
(KoBaJIGHTHAs, MOHHAs, METANTMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PpEaKIUh, PpacTBOP, JJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
AIEKTPOJIMTHYECKAS] JAUCCOIMALINAS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpAICHUs SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJIOTMUECKHE CBEICHHUS O CBOMCTBaXx,
COCTaBe, MOJIYYCHUN M O€30IMaCHOM HCIIOJB30BAaHNN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U NMPAKTUUCCKOU JEATCIBHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMU BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS TPU
OTNMCAaHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPaIICHUM;

c(hOpMHUPOBAHHOCTh YMEHHMM HCMOJb30BaTh XUMHUUYECKYI) CHMBOJIUKY JIJIsI
cocTaBiieHus (OopMyn BEImIECTB M  ypPaBHCHMM XUMHUYECKUX  PEaKIIuH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
HEOPTaHUYECKUX BEIIeCTB (yrapHblii Tra3, YIJIEKUCIBIA Ta3, aMMHakK, raméHas
W3BECTh, HETAIIEHAs] U3BECTh, TUThEBAs COAa, TUPHUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OINPEJICSATh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSX PA3IMYHOrO0 COCTaBa, BUJ XUMHUUYECKOU
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 YMEHHUM yCTaHaBJIMBATh MIPUHAIJIEKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpEACTIEHHOMY Kiaccy/Tpyrrie
COEIMHEHUI (MPOCThIE BEIIECTBA — METAJIBI M HEMETAJIJIbI, OKCHJIbI, OCHOBaHUSI,
KHCJIOTHI, aM()OTEepHBIE THAPOKCHUIBI, COJIH);



c(OpMUPOBAHHOCTh YMEHHUN PACKPHIBATh CMBICI MIEPUOAUYECKOTO 3aKoHa J.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (PyHKIINU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbI
xuMudeckux sneMeHToB JI. M. MenueneeBa, WCIONB3ys TOHATHA «S-, P-, d-
DIIEKTPOHHBIE opouTanm, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MUX COEAMHEHUN
1o nepuoAaM u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. U.
Menaeneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHAYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBS3UM MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATH XUMHUYECKUE PEAKIHMH TI0
pa3NUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolMX BEIIECTB, TEIJIOBOMY
ahdexTy peakinu, U3MEHEHHUIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, yYacTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTaBJISTh YPAaBHEHUS PEAKUUW pPa3IUUHbBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCIIOBHS, TTPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIIA;

cOpPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOJITBEPIKIAIOIIIE
KAUEeCTBEHHBI COCTAaB pa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPaCKpbhIBaTh CYIIHOCTb  OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX PEAKIUM;

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

c(hOpPMHPOBAHHOCTh YMEHUN XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE MPOMBIIUIEHHOIO IOJIYyYE€HUsS CEPHOM KHCIIOTHI, aMMHAKa, a
TaKke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh yYMEHUIN TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MIOHSTHUSL «MaccoBasi JIOJS BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEAKIUSIX, MacChl BEIIECTBA WM 00hEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU



BEIIECTB, TEIJIOBOro 3((dexkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacCChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpPMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCyJI0l ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMH 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
WHUKATOpPA, BIMSHUE PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklMd MOHHOrO OOMEHa, KayeCTBEHHbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMam «Metaiey U «Hemeramib») B COOTBETCTBUM C TMPaBWIAMH TEXHUKU
0e30macHOCTH IpU OOpAaIll€HNHU C BELIECTBAMHU U J1a0OpaTOPHBIM 000pYAOBAHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMe 3amucu
YPAaBHEHUH COOTBETCTBYIOLIMX peaKUHil U (OpMyIUpOBaTh BBIBOJBI HA OCHOBE
ITUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XHUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJtOAaTh  TpaBUiia  AKOJOTHYECKU
1EeJIecO00pa3HOro TMOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPYJKAIOIIEW INPUPOIHOM Cpelbl, OCO3HABATh
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHAT, Ha mpuMmepax cHocoObl yMEHBUIEHUS H
MPEeI0TBPAIICHUS UX BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsE O0YYaroUMXcs ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

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

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/n Kontpoubnbie | IpakTuyeckue
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcesbl
Pa3neu 1. TeopeTuueckue 0CHOBBI XUMHHU
Ctpoenue atoMoB. [lepuonnueckuit 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiectBa. MHorooopasue 4
' BELIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Htoro mo pazneny 13
Pa3nea 2. Heoprannyeckasi xumust
2.1 Mertabl 6 1
2.2 Hewmerannst 9 1 1
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no paszneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMUs U )KU3Hb 4
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus:

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypaIysi aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 3J1eMeHTOB /1. 1.
MeneneeBa, uX CBS3b C COBPEMEHHOM
Teopueit ctpoeHus atoMoB (k 157-n1emuro
Ilepuoouueckonu cucmeme xumuuecKkux
anemenmos JI. H. Menoeneeea)

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U MX COCIUHECHUN
0 TpynmnaMm U nepuojam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CTpOeHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUbI; MCXaHU3MBI O6p830BaHI/I${
KOBaJICHTHOM CBS3U. BO,Z[OpO,Z[HaSI CBA3b

BajieHTHOCTB. DJIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJIIPHOTO W HEMOJICKYJISIPHOT'O
CTPOCHUS




IlonsTue o AUCIICPCHBIX CUCTEMAX.
HctunHbIC N KOJUIOMAHBIE paCTBOPBLI.
MaccoBas A0JI1 BEHIECTBA B paCTBOPEC

Krnaccudukanus 1 HOMEHKIATypa
HEOPTraHUYECKUX COCTUHECHUH.
['eHeTrueckas CBsI3b HEOPraHMYECKHIX
BEIIECTB, Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMruIecKux peakifii B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHUSI MACChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEAKITUIX

Ckopoctb peakiun. OOpaTuMbIe peaKiuu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas pabora Ne 1. «BiusHue
pa3nu4HbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DNEeKTPOIUTHYECKAS AUCCOLUALIMS.
[Tonsite o0 BogopoHOM mokasarene (pPH)
pactBopa. Peakuuu noHHoro oomMeHa.
I'maponu3 opraHMYECKUX U HEOPraHMYECKUX
BELIECTB

12

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peakiuu. [TonsTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

13

KonTtponsHast pabota no pasueny
«Teopernueckre OCHOBBI XUMHUU»

14

Meraiuel, ux nosioxenue B [lepuognueckoii




CHCTEME XMMHUYECKHX deMeHToB /. 1.
MeHpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. OOmue pu3ndecKrue CBOMCTBa
METAJIJI0B

15

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
PAI HANIPSHKECHUH METAJIOB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPUH, Kaaui, KaabIlUi,
MarHui, aJJlOMAHUAN) U UX COSAMHEHUI

17

XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COeTMHEHUN

18

XnMHYecKre CBOMCTBA IMHKA, JKejle3a U UX
COCTUHEHUN

19

[IpakTuueckas paborta Ne 2. "Pemienue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Meramns»"

20

Hemeranbl, ux monoxxeHue B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnueckue cBOMCTBa HEMETAJLIOB.
AnoTponusi HEMETaIoB (Ha IpUMeEpe
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

22

XUMHUYECKUE CBOMCTBA raJIOr€HOB, CEPHI U
UX COeINHEHNH

23

XuMu4eckue cBoicTBa a30Ta, pocdopa u ux
COeTUHEHUN




24

XHWMHYECKUE CBOMCTBA yTIepo/ia, KpEMHUS
U UX COCOUHEHUN

25

IIpuMeHeHNe Ba)XHEUIINX HEMETAIUIOB U UX
COCIMHEHUN

26

O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe «HemeTamisny. BeraucieHus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemienue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEMe
"HemeTaist"»

28

Kontponbnas pabota mo temam «MeTajuibny
u «Hemeramib»

29

Heoprannueckue 1 opraHn4eckue KucioThl.
Heopranuueckue u opranuyeckue
OCHOBaHUs

30

AmdoTrepHble HEOpraHUYECKUe 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB

31

Ponv xumuu 6 obecneuenuu
IK0102UYECKOll, IHEP2emUYecKoll u
nuuesoll 6e30nacHocmu, pazeumuu
meouuunvt (k Qowepoccuiickomy onio
3augUmMsvl OM IKON02UHECKOU ONACHOCHU)

32

[IpencraBienust 06 0OIMMX HAYYHBIX
MIPUHIIMIIAX TPOMBILIUIEHHOTO MOJTYYEHUS
BaXHEHIITNX BEIIECTB




33 UYennoBek B MUPE BEIIECTB U MAaTEPHATIOB 1
34 XuMus ¥ 3J0pOBbE YEIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

1

TeopeTnuecknue OCHOBbI XUMUHU

11

Brnagenne cuctemMold XMMHMYECKMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIONIME  TOHATUA  (XUMHUECKUH  DJIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-371eKTPOHHbBIC OPOUTAII ATOMOB,
WOH, MOJIEKYyJla, BAJEHTHOCTb, 3JEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCIJICHHSI, XUMHUYECKas CBS3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMYECKas peméTka, TUIBl XUMHUYECKUX Ppeakuui
(OKUCIIUTENIbHO-BOCCTAHOBUTENbHbBIE, 3K30- U 3HIOTEPMUYECKHUE,
pEaKIuy HOHHOTO OOMEHa), PAaCTBOP, AJIEKTPOIMTHI, HEIIEKTPOIUTEHI,
ANEKTPOJINTUYECKAsT ~ JUCCOLMALUS, OKHUCIHUTEIb, BOCCTaHOBUTEID,
CKOpPOCTh XMMHUYECKOW pPEaKlid, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOPHUS DIEKTPOIUTHUECKON nucconmanmu, llepuomamueckuit
3akoH /[.M1. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH A3bIK XUMHH, (PAKTOIOTMYECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, IOJyYeHHMM W O€30IaCHOM HCIOJIb30BaHUM Ba)KHEHUIIMX
HEOPraHMYECKUX BEUIECTB B OBITY W NPAKTUYECKOH J1eATENTbHOCTH

YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BbBIABJEITE XAPAKTCPHBIC IIPU3HAKHW U
B3aUMOCBA3b HU3YYCHHBIX HOH?ITHf/i, IMPUMCHATE COOTBCTCTBYIONIHE
MOHATHUA TIIPU OINKMCAaHUHU CTPOCHUA U CBOMCTB HEOPTaHNUYCCKUX
BCIICCTB M HX npeBpameHHﬁ; BBIABJIIATHE B3aMMOCBA3b XHUMHWYCCKHX
3HaHU C IIOHATHUAMU u MMpeaACTaBJICHHUAMU APpyrux

CCTCCTBCHHOHAYYHEBIX IPCIMETOB

13

BnageHne OCHOBHBIMH METOJaMH HAay4YHOTO IIO3HAHUA BCIICCTB U
XUMHUYECKHUX SBJICHUH (Ha6JHO,Z[eHI/IC, HU3MCPCHUEC, OSKCICPUMCHT,

MOJICIIUPOBAHNE)

14

CdopMupoBaHHOCTh yYMEHHH OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUS XUMHYECKUX DJJEMEHTOB B COCIUHEHUAX PA3IUYHOTO
cOoCTaBa, BHJ  XUMHUYECKOW CBs3M  (KOBWJICHTHAs, HWOHHAs,

METalJIn4YeCcKas, BO,Z[OpOI[HaFI) B COCAMHCHUAX, TUIL KpHCTaHHH‘IeCKOﬁ




pEeImIETKY KOHKPETHOTO BelecTBa (aTOMHAs, MOJEKYJspHas, MOHHAs,

MeTaJlJTnYecKas)

1.5

CdopMupoBaHHOCTh YMEHHI OMPEIENATh XapaKTep Cpelbl B BOIHBIX

pacTBOpax HCOPraHMICCKUX COCI[I/IHeHI/Iﬁ

1.6

ChopMupoBaHHOCTH ~ YMEHHSI  KJIACCH(HUIMPOBATH  XUMHUYECKHE
peakuuy 1o pa3JIu4HbIM IpU3HAKaM (YHMCIy M COCTaBy pearupyroLux
BEIIECTB, TeIIOBOMY J(G(dEKTy peakiuu, HW3MEHEHHUIO CTereHen
OKHCIICHUS  DJIEMEHTOB, O0paTUMOCTH  peaklHH,  Y4YacTHUIO

KarajiuszaTopa)

1.7

CdopMupoBaHHOCTb YMEHUH  COCTABIATH YpaBHEHHS  peakiuil
pa3IMYHBIX THUIIOB, IOJHBIE W COKpAlllEHHbIC YpPAaBHEHUS peaklui
MOHHOTO OOMEHA, YYUTHIBAs YCIIOBHSI, IPH KOTOPBIX ATH PEAKIIMH UIYT

JO KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
KAueCTBEHHBIM COCTAaB  PA3JIMYHBIX HEOPTaHMYECKUX  BEIICCTB,
pacno3HaBaTh OMBITHBIM MYTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHMUCCKUX BCIICCTB

1.9

CdopMUpOBaHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKHCIIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuui MOCPEACTBOM COCTaBJICHUSA

SJICKTPOHHOI'O OanaHca dTUX peaKHI/Iﬁ

1.10

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OOBSCHATh 3aBHUCHMOCTh CKOpPOCTH

XUMHUYECKON pEeaKIMK OT pa3IndHbIX (PaKkTOpOB

1.11

ChopMupOBaHHOCT YMEHUH  OOBSACHATH  XapakTep CMEIICHUs
XMMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JEHCTBHSA

(mpunnun Jle aTenbe)

061.[[8.5{ 1 HCOPraHUYCCKasA XUMUA

2.1

CdopMHpOBaHHOCT, yYMEHHMI packpbiBaTh cMbici [lepuoandeckoro
3aKOHa JI.H. MenneneeBa "u JIEMOHCTPUPOBATH ero
CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYID U  MPOTHOCTUYECKYIO

byHKIAHA

2.2

CdopMHpOBaHHOCTH YMEHHUM XapaKTePHU30BaTh AJICKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuonos Ilepuonnueckoit
cucremMbl xuMuueckux dnemeHToB J[.MI. MenneneeBa, HCHONIb3ys
HNOHATHS «S-, P-, O-3JI€KTPOHHBICE OpPOUTAIH», «IHEPreTUUCCKHUE
YpPOBHW»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHUUYECKUX AJIEMEHTOB M UX COEAMHEHHUM IO MEPUOJAM U TpyIram

[Tepuoanueckoil cucrembl XuMuueckux 3iaeMenToB .M. Menneneesa




2.3

ChopMHpPOBaHHOCT, yYMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHYECKHUE CBOWCTBA HEOPTAaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB,
MMOATBCPKIAATH CyHICCTBOBAHUC Te€HETHIECKOU CBs3H1 MCKOY
HCOPraHMYECKUMH  BEIIECTBAMH €  [OMOIIBIO  ypaBHCHHU

COOTBETCTBYIOIINX XUMHUYCCKHUX peaKHI/Iﬁ

2.4

ChopMupoBaHHOCT ~ YMEHMH  yCTAHABIMBAaTh  IPUHAIICIKHOCTH
HEOPraHWYECKHX BEIIECTB M0 UX COCTAaBY K ONPENEIEHHOMY KJIaccy
(rpymme) coenvHeHui (IIPOCThIE BEIIECTBA — METAUIbl U HEMETaJlIbl,

OKCH/IbI, OCHOBAHUS1, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIbI, COIIH)

2.5

ChopMupoBaHHOCTb YMEHUH HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY
JUls  cocTaBlieHHsT (OpMyJ BEIIECTB M YPaBHEHHH XUMHMYECKHX
peakumii, cucremarnyeckyto HomeHknatypy (IUPAC) u TpuBnanbHbie
Ha3BaHMsI OTJENbHBIX HEOPraHWYECKUX BellecTB (yrapHblil ras,
YIJIEKUCIBbIA ra3, aMMHaK, raméHas W3BECTb, HeErali€Has H3BECTb,

MUTHEBAS COJA, MUPUT U JPYTHE)

2.6

CdopMUpoBaHHOCTh YMEHHI XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTraHWYECKUX BEIICCTB PA3JIMUHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAaHHWE  TE€HETHYECKOW  CBS3M  MEXKIY
HEOpPraHUYECKUMU BEIIECTBAMHU c MOMOUIBI0  ypaBHEHUU

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKuMﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBIIOIHATH XUMUYECKUN
DKCIEPUMEHT (pa3jIoKEHUE TEPOKCUAA BOAOPOAA B IMPHUCYTCTBUU
KaTaJln3aropa, ONpeAeICHUE CPeabl PaCTBOPOB BELIECTB C IOMOIIbIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIMSHUE pa3IMYHBIX (aKTOpOB Ha
CKOpOCTh ~XMMHUYECKOH peakIuH, peakUud HOHHOro OOMEeHa,
Ka4yeCTBEHHbIE PEaKLMU Ha cylb(haT-, KapOoHAT- U XJIOPHI-aHUOHBI, HA
KaTHOH aMMOHUS, pPELIEHHE >3KCIEePUMEHTAIbHBIX 3a/Jad M0 TeMam
«Meramne» n «Hemeraniasl») B COOTBETCTBUU € IMPABHJIAMU TEXHUKHU
0e30macHOCTH TpH OOpallleHuH C BEIeCTBAMH M J1aOOpaTOPHBIM
000py10BaHUEM; IIPEJICTaBIIST pe3yJIbTaThI XMMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHX

peakuuii 1 GopMyTHpPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIHTATOB

2.8

CdopmMupoBaHHOCTh yYMEHHI COONIOAATH TMpaBWiIa TOJTH30BAHUS
XUMUYECKOW TOCY/IONM W J1abopaTOpHBIM OOOpYJOBaHUEM, a TaKKe
npaBuia oOparieHus: ¢ BEIMIECTBAMU B COOTBETCTBHH C HHCTPYKIIHSIMHU

1O BBIIIOJHCHHUIO Ha60paT0pHBIX XHUMHUYCCKHUX OIBITOB

2.9

CdopMHupoBaHHOCTH YMEHHI XapaKkTepHU30BaATh XAMHUYECKHE

MPOLIECCHI, JIeKalle B OCHOBE NMPOMBIIUICHHOTO MOJYYEHHUS! CEpPHOMN




KHUCJIOTBI, aMMHaKa, a Takke c(HOpMHPOBAHHOCThH IpEACTaBICHUI 00
Oo0MMX HayyHBIX MPUHOMNAX M  OKOJOTHYECKUX  Mpodiemax

XUMHUYCCKOTI'O IMPONU3BOACTBA

XUMHA U KU3Hb. PacuéTnl

3.1

CdopMupoBaHHOCTh TPEICTABICHUNA O XHMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHbl MHpA, POJM XHMHHM B IIO3HAHUHU
SBIIGHUH TIPUPONBI, B (OPMHUPOBAHWUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (QYHKIIMOHAIBHONH TPAMOTHOCTH, HEOOXOIMMOU st
pellieHusT MPAKTUYECKUX 3aJad U SKOJOTHYeCKH OOOCHOBAHHOIO

OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

3.2

CdopmMupoBaHHOCTD YMEHUM KPUTUYECKH aHAJIM3UPOBATh
XUMHYECKYI0 HMH()OpPMAIUIO, MOJYy4YaeMyl W3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOW KOMMYHHKAIUH, ceTh IHTEpHET U IpyTrHe)

3.3

CdopMUpOBaHHOCTE YMEHHH COOJIIO/IaTh TIpaBHJA 3KOJOTHYCCKHU
1[e1ecO00pa3HOro TOBEIEHUsI B OBITY M TPYAOBOH AESITENLHOCTH B
LEIAX COXPAaHEHMS CBOETO 3J0POBbS MU OKPYKAIOIIEH NPUPOIHON

cpenbl

3.4

Oco3HaBaTh ONACHOCTb  BO3JCHCTBUSA HAa JKUBBIE OPraHU3MBbI
ONpEAEIEHHBIX BELECTB, MOHMMasl cMblca nokasarens [1/IK, noscHaTe
Ha MpuUMepax crocoObl YMEHbBIIEHUS U NMPEAOTBpAIllEHUsI X BPEIHOTO

BOSHGﬁCTBHﬂ Ha OpraHuv3M 4YcCJIOBCKa

3.5

CdopmMupoBaHHOCTE  YMEHUH MIPOBONTH BBIUMCIICHUS C
UCTIOIb30BAHUEM TIOHITHS «MAaccoBas JOJsI BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOILIEHWM Ta30B NpPU XMUMHUYECKUX PEAKIUAX, MacChbl
BelllecTBa WM 00BbEMA Ta3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMH BEIIECTB,
TEIJI0OBOTO d(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCIICCTB, MPEBPAIICHUA U COXPAaHCHUA DHEPIUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

11

XUMUYECKUH AmeMeHT. ATOM. S1po aroma, W30TOMBL. DIEKTPOHHAS 000I0YKA.
DHepreTUYeckre YpOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, 0-3J€MEHTHI.
OcobeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OpOUTANIAM B aTOMAax 3JIEMEHTOB

MIEPBBIX YETHIPEX MEPUOOB. DIIEKTPOHHAS KOH(UTYpAIUs aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproguyeckas cucreMa XUuMH4YECKHUX 31emMeHToB J[.1.
MenpeneeBa. CBsa3p mnepuoanyeckoro 3akoHa M llepmonnueckoil cuCTEMBI
xumuueckux snemeHToB .M. MenneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHUS CBOWCTB XMMMUYECKHUX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEHIECTB IO TPYIIaM M TEPHOIAM.

3HayeHHe MepuoaANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

13

Ctpoenne BemiecTBa. XHUMHYECKas CBsI3b. BHIBI XUMHYECKOW  CBSI3U
(KoBaJieHTHAs HEMOJISIpHAsT W TOJspHasi, HOHHAs, MeTajuimdeckas). HoHbI:
KaTHOHBI U aHMOHBI. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BonopoaHas cBs3b

14

Banentnocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHHUS. 3aKOH IOCTOSTHCTBA
cOCTaBa BELIECTBA. THIMbl KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEUIECTB OT THUNA KpucTaimyeckod pemérku. IlonstTne o aAuMcnepcHBIX
cucremax. VIcTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBasi J0Js BEIECTBAa B

pacTBope

1.6

Krnaccudukanusa Heopraunueckux coequHeHnii. HomeHkiatypa HeopraHnueckux

BCIICCTB

1.7

Xumuueckass — peakius.  Knaccudukanus — XUMHYECKHX — peakiuii B
HEOPraHWYECKOM M OPraHWYECKOM XMMHH. 3aKOH COXPAHEHHS MacChl BEIIECTB,

3aKOH COXpaHCHUA U MPEBPALICHUA DHCPIUU ITPHU XUMHYCCKUX PCAKIIUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB

1.9

O6paTI/IMLIC pCaKknuu. XHUMHUYECKOE paBHOBECHUC. (I)aKTOpBI, BIMAKOIIMUE Ha

COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.10

DnexTponuTrueckas aucconuaius. CunbHbIe W ciadble amekTponuTel. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KHUCJIad, HefIT”paJIBHaSI, aIejao4yHas. PeaKHI/II/I HOHHOI'O

oOMeHa




1.11

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC p€akuuu

HeOpraHI/I‘lCCKaﬂ XUMMA

2.1

Hewmerannsl. [lonoxenune HemeramioB B Ilepuoanueckoit cucteMe XUMHUUYECKUX
anementoB J[.M. MenaeneeBa U OCOOCHHOCTH CTpOECHHS aTOMOB. Duznyeckue

CBOICTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCI0pOo/ia, Cephl,

dbocdopa u yriepomaa)

2.2

XUMHUYECKHUE CBOWMCTBA Ba)XXHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbochopa, yrimepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJCO/ICPKAIMX ~ KUCIIOT, BOJOPOJHBIX coenuHeHuit). [IpuMeHeHue

BOKHEUIINX HEMETAIJIOB U UX COENUHEHUN

2.3

Mertamnsl. Ilonoxxenue wmeramioB B Ilepuogmdeckoil cucremMe XHUMHUYECKUX
sanemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHUSI SIEKTPOHHBIX 000JI0UEK
atoMoB MetauioB. Obune ¢puzndyeckue cBoiicTBa MeTauioB. CIIaBbl METAIJIOB.

DNEKTPOXUMHUUECKUN Psijl HAIIPSHKEHUH METaIlJIOB

2.4

XWMHYECKHUE CBONCTBA BAKHEHINIMX META/UIOB (HATPUM, KaJIMHA, KaIbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, >KeJe30, MeAb) U WX coeauHeHud. OOmme

CTOCOOBI OTYYeHUsI MeTaioB. [IpuMeHeHne MeTauioB B OBITY U TEXHUKE

2.5

I'eneTnyeckas cBS3b HCOPraHNMYCCKUX BCIICCTB, IIPUHAMJICIKAIIUX K pPa3JINYHbIM

Kj1acCcaM

XUMHUS U )KU3HD

3.1

Ponp xumMum B oOecriedeHUH HSKOJOTUYECKOW, JSHEPTeTHYECKON W THINEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIMHBI. [IOHATHE O HAay4YHBIX METOJaX TMO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKLII/Iﬁ

3.2

[Ipeacrasinenus: 00 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO MOTYYEHUS
BOXHEHIIMX BemecTB. UelnoBEeK B MHUpPE BEIIECTB U MATEPHAIOB: Ba)KHEWILIHE
CTPOUTENBHBIE MaTepUalbl, KOHCTPYKLUHOHHBIE MaTepUalibl, KPacK, CTEKIIO,
KEpaMuKa, MaTepuaibl Ui JJIEKTPOHUKH, HAHOMATEpHUANIbl, OPraHUYECKHE U

MUHEpaJbHbIE y100peHus

3.3

Xumus u 3J0pPOBEEC UYCJIIOBCKA: IIpaBHJIa MCIIOJIB30BaHUA JICKAPCTBCHHBIX
Inpenaparos, IpaBrjia 0€30I1aCHOTO HCIIOJIb30BAHUS npernapaTroB OBITOBOI XMMUHU

B IIOBCEIHEBHOM KU3HU




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus. 11 knacc. I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOJNYECKHUE MATEPHAJIBI IJIS1 YUUTEJIA
» Xumus. 11 knacc. I'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.
AxnuonepHoe obiectBo «M3naTensctBo «lIpocBeiienne»

e Meroanueckoe nocobue mo YMK 10-11 kiacc.

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



