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MNOACHUTEJBHASA 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 TOJNIOKeHHW «CTparerum pasBUTHS BoOcOUTaHuA B Poccuiickon
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1elt cTpaTeruy 00y4ueHus, BOCIUTAHUSI U Pa3BUTHUSL OOYHAIOIINXCS CPEACTBAMU
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 o0OpasoBaHue, MOJTy4aeMoe 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 LEHHOCTH 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 CPEIHETO 00IIero oOpa3oBaHUs CPECTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPEAEIeHbl B
nmporpaMme 10 XUMHUU € Y4ETOM CHenu(PuKd HayKd 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 (POPMHUPOBAHKE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aUMOCBSI3U 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 XHMMHsI 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 LEISIMH W NPUHUUIIAMU 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 BKJIIOYEHHUA B KU3Hb COLMYMA, MPOAOJKEHUS
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 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
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUH Ha  ONpPEENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuHu BemecTB. CBeleHHs 00 H3y4yaeMbIX 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
MPEICTABICHUS] O XUMUYECKON CBS3M, KIacCU(UKAIMOHHBIX 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 u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3HUIIHM,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (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 MpOTEeKaHusd JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IO3HABATEIBHOW M MPAKTUYECKOU
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 XMMHUEW, KPUTUYECKH OCMBICIHMBATh MH(OpPMALUIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHUe y OOYYAOIMIMXCSA MHPOBO33PEHUYECKONW OCHOBBI JJIi MOHUMAaHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOCHHEM, IO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYTEM OSKCIEpPUMEHTa U
pelieHrs TPOTUBOPEYM MEXAy HOBbIMHU (akTaMd U TEOPETHUUYECKUMHU
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
oOy4Jaronmxcs MNPHUHIATbIE MNPOrpaMMOM IO XUMHUU MOAXOAbl K OIpPEAeSICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACHCTBMI, UMeEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3NUYHBIX BHJIOB JICSITCIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHpOpMAaILIK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa PAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30oBaHus, IPU ONPEICTICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KAaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
IIpeAMETA ABJISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
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 XUMHYECKHX peakuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHPE BEIIECTB W XHUMHYECKUX 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, conepxaTenbHas XapaKTepUCTUKA LIeJIed U 3a/1ay U3yYeHHS
IpeIMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIAJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOcoOaMU U
YMEHUSMH aKTHBHOI'O INOJIyYEHMs 3HAHUM W MPUMEHEHMS WX B PEAIIBHOM KU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

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

ajanTtanusl 00yJarommxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYECHHUE IS PA3JIMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakKTepa BIMSAHUSA BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE IO3HABATEIHHBIX HMHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XMMHU B COOTBETCTBHH C XU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOTIH30BATh
COBpEMEHHbIE MH(OPMAIIOHHBIE TEXHOJOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOH U
HAYYHO-TIONYJISIPHON MH(POPMAIIMK XUMUYECKOTO COAECP KaHuUSs;

(dbopMHUpOBaHKE U Pa3BUTHE Y O0YUYAIOIIUXCS ACCONMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOIIOAATeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydarommxcsi yOekIEHHOCTH B  T'yMaHHCTUYECKON
HANPABICHHOCTH XHMHHU, € BaXXHOHW POIM B PEHICHHH TIIOOATBHBIX MPOOIeM
PaIMOHATLHOTO PUPOIOIOIB30BAHHMS, TIOTIOHEHHS SHEPTETHYSCKIX PECYPCOB U
COXpaHEHHsI TPUPOJHOTO PABHOBECHS, OCO3HAHHMS HEOOXOIMMOCTH OEpEeKHOTO
OTHOIICHHUS K TPUPOAEC M CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETEHUS OIbITa
WCTIOIB30BAaHUSl TIOJMYYCHHBIX 3HAHWUU Il TPHHATUS TPAMOTHBIX DEUICHUH B
CHUTYAIIHUSX, CBI3aHHBIX C XUMHUYECKUMHU SIBIICHHUSIMH.

B yueOHOM 11aHe cpemHero oO0mero oOpa3oBaHUS MpeaMeT «XUMHSD»
©a30BOro ypoBHsI BXOJUT B COCTaB MpeAMETHON o0sacTu «EcTecTBeHHO-HAyYHBIC
PEIMETHI».

OO11ee Yncao 4acoB, OTBEAEHHBIX U1l U3YUEHUSI XUMUH, HA 0a30BOM YPOBHE
cpeaHero obiiero odpa3zoBaHusi, cocTaBisgeT B 11 kimacce — 66 vacoB (2 daca B
HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA
11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XHUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBI. OJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCcKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepronnueckuit 3akoH U Ilepuonnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOINYECKOTO 3aKOHA M [lepmoamdeckon CUCTEMBI
xuMmuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX MU CIIOKHBIX BEIIECTB IO TPYyIINaM M TMEpUOjaM.
3HaYCHUE NIEPUOINYECKOrO 3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HETOJSIpHAsl W TOJSpHAs, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSTHCTBA COCTAaBa BELIECTBA. THIMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

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

Knaccuduxkarus HEOPIraHUYECKUX COCIMHEHUU. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumudeckas — peakiusa.  Krnaccudukamumss  XMMHUYECKHUX — peakiuii B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XHMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPaHEHUS U IPEBPALICHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.

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

Dnektponutuyeckas auccouuanus. CuibHbie U ciadble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAS, IEIIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
ONKCAaHKUE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHUBEPCAIBHOIO HWHIUKATOPA, PEAaKUUH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3munyHbIX (PaKTOpPOB Ha CKOPOCTH
XUMHYECKOUN pEAKLIUN.

Pacuérurle 3amaqn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuomnueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOo/a, cephl, hocdopa u yriaepoa).

XUMHYECKHE CBOMCTBAa BAaXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEphbI, a30Ta,
dbochopa, yrmepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAJUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnoB B Ilepuoguueckoi cucreMe XMMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOWCTBA BaKHEWIUX METAUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

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

DKCHEPUMEHTAJIBHBIE METO/Ibl W3YUYEHHUS BEIIECTB W HUX NPEBPAIICHUN:
M3YUYCHHE KOJUICKIIMU «MeTaibl U CIUIaBbD», 00pa3llOB HEMETAJIOB, pEIIeHUE
HKCIIEPUMEHTAILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PAcTBOpaMU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuéter maccel BemecTBa win 00bEMaA ra3oB MO W3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.



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 MPUHIUIAX [POMBIIIJIEHHOTO
ITOJTYyYEHHUsI BXKHEUIIINX BEIIECTB.

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

XuMus M 3I0pPOBbE YEIIOBEKA: IPaBWJIA 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 €CTECTBEHHO-HAYYHBIX TMOHATHI, TaK U T[OHATUNA, SBISIOLIUXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATHUS: HAy4HbIM (DaKT, 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, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKHE BEJIUYMHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3Me.

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

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTb, METAJLTYPIHsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILIEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETUYECKHUX IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHUMHsD) Ha yYpPOBHE CPEOHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

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

HAJIM4KMe MOTUBALIUU K O0yUEHHUIO;

[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 yCTAHOBKaMHU, MPUCYIIMMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CAVMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSATEIBHOCTA B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromxcsl.

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

1) rpaxaaHCKOro BOCIIMTAHMS

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

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



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TO3HABATENbHBIX 3a7a4, BBHIMOIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

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 ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  I[OWCKOB,
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 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CHOCOOHOCTH OLICHWBATh CUTYAllUH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULIMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHUE ITOCIEICTBHM 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY 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 TOCIEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (yHMOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3a]ad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



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

YBQXXEHUS K TPYAY, JIOJIAM TPyAa U PE3yJIbTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
NOTpeOHOCTEN 00IIECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIIUATIBHOU CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

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

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTM UM YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
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,

yOeKAEHHOCTH B  0OCOOOW 3HAUMMOCTH XHUMHH JUII  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CTICYCHUHU YCIOBUN
YCHENIHOTO TPyAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00111eCTBa;

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



MOJTydyaeMble 3HAHUA I aHANIU3a U OOBSICHEHHS SBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XWMHUYECKHE 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 [TOTPEOHOCTAMU;

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  JUIi  (OPMHPOBAHHUS  MHPOBO33PEHHSI  OOydYarOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayYHBIA (aKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

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

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

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Yu4eOHbIMU Mo3HaABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

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

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

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHAYKTUBHBIC, JI€IYKTUBHBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOACIIBHBIC MPEACTABICHUS — 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 PEAKIIUA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEaKLHnii;

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

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJaTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIIbCKOM ©  MPOEKTHOMN
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHbIX
METOJI0B TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTE;



dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3JIUYHBIE METOJBI MPHU MOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TpEACTAaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIH A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTypbl, 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
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (HOPMYyIMPOBATH CBOM  MPEAJIOKECHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKON pabOThl MO MCCIEIOBAaHUIO CBOMCTB
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 ITUIAHUPOBATh M OCYIIECTBISATh CBOIO IO3HABATEIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO HMX pEHIeHHs C YYETOM IMOJIyYeHHS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD) OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHM B TO3HAHUM SIBICHUI
npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KYJBTYpPbl JIMYHOCTH, €€



GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJIAPHBIN OO0BEM,
BaJICHTHOCTb, JJICKTPOOTPHUIIATEIIEHOCT, CTETICHh OKHCIICHUS, XUMHUYECKasi CBS3b
(KoBaJIeHTHAs!, HOHHAS, METAJUTMYECKast, BOJOPOIHAS ), KPUCTAININIESCKas PEIIETKa,
TUTIBI ~ XUMHYECKUX  PEAKIM, pacTBOp, OICKTPOJHUTHI, HEIICKTPOJHUTHI,
ANEKTPOJIUTUYECKAsT JUCCOIMAIUS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTbH
XUMUYECKON pEakIui, XUMHUYECKOE PABHOBECHE); TEOPUHM W 3aKOHBI (TEopHs
AIEKTPOJUTUYECKON Juccoluannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHHUSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS] YHEPTUU
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYCCKHEC 3HAHUWA, JIC)KAIIUE B OCHOBE TMOHMMAHHUS MPUIMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOIOTHYECKHE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€301TaCHOM HCTIOIb30BAHUH BKHEUIITNX HEOPTAHUYECKHUX
BEIIIECTB B OBITY U MIPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONINE TOHITHS TPHU
OTMCAaHWH HEOPTAHMYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTIAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJICKUCIBIA Tra3, aMMHaK, raméHas
W3BECTh, HETAMEHAS N3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHC);

c(hOpPMHPOBAHHOCTh YMEHUHN OIMPEACNIATh BAJCHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHECHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAS, METAJUIMYECKasl, BOJOPOIHAS) B COSTUHCHHUSX, TUII
KPUCTAJUTMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJIIpHas,
WOHHAs, METAJUTMYECKas), XapakTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTaHUYCCKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh yMEHUHN yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPTaHWYECKUX BEIICCTB IO HMX COCTaBYy K OINPEACIEHHOMY KiacCy/TpyIIe
COCIMHECHUH (ITPOCTHIC BEIICCTBA — META/UTBl U HEMETAJUTbI, OKCHIBI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpPMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOAMIECKOro 3aKkoHa [1.
W. MeHnneneeBa u 1eMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOIIYI0, O0BICHUTEIHHYO
Y TIPOTHOCTHYECKYIO (DYHKIINY;



c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xumuaeckux snemeHToB JI. M. MeHnueneeBa, WCHONB3ys NOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuoaam u rpynnam Ilepuonndeckon cucremel XuMU4YeCKuX 3y1eMeHToB [1. .
Meneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
IIOATBEPXKAATh CYILECTBOBAHUE T'€HETUYECKOM CBSA3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI;

c(OpMHPOBAHHOCTh YMEHMS KJIACCU(ULIHUPOBATH XMUMHYECKUE PEAKLIUHU II0
pPa3IMYHBIM IMpHU3HAKaM (YUCIy M COCTaBy pEarupyrollydx BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTETEHEH OKUCICHHS AJIEMEHTOB, 0OpaTUMOCTH
pEaKkIiM, YYaCTHIO KaTaanu3aTropa);

c()OPMHPOBAHHOCTh YMEHHI COCTaBJSATh YPAaBHEHUSA DPEAKUUN pPa3THYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO OOMEHA, YUYUThIBas
YCJIOBUS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;

C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, TMOATBEPIKAAIOIINE
KAUYECTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~yYMEHHMH  pPACKpPbIBaTh CYIIHOCTb  OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaxkuu OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIEHUS XUMHYECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latensbe);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOLECCHI,
JekKalye B OCHOBE IMPOMBIIUICHHOTO IOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHUM Ta30B
IpU XUMHYECKUX PEaKIMSIX, MacChl BEIIeCTBa WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcCe WM 00BEMY OJHOTO M3 YYAaCTBYIOUIUMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS DHEPTUU;



c(OpMUPOBAHHOCTh YMEHHI COONIOAATH MPaBUiia MOJIb30BAHUS XUMHUECKON
nocyAod M JabopaTopHBIM O0OpYyIOBaHUEM, a TaKXKe MpaBuia OOpaleHHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3JI0KEHUE IMEPOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIEHUE Cpeabl pPacTBOPOB BEHIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakIuu,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PEUICHHE SKCIIEPUMEHTAIBHBIX 3a/Ja4 IO
TeMaMm «Metaiey u «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOPAILEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
IOPEICTaBISATh pPE3yJbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX DPEAKIHUI W (OPMYJIUPOBATH BBIBOJBI HAa OCHOBE
ITUX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uH(pOpMaIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYyHUKaIuu, HTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJla  DKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXpaHEHHUs! CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpellbl, OCO3HABAThH
OIaCHOCTh BO3/ICUCTBUS HA JKHUBBIE OPraHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbicnt Tokazarens I[IJIK, mosicHAT, Ha mnpuMmepax CrnocoObl YMEHBIICHUS U
IPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUIS CJIETIBIX M CJIA0OBUIAAIIMX OOYyYaIOUIUMXCA: YMEHHE MCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne i/ HaumeHoBaHue pa3iesioB U TeM KounyecTBO 4acoB JJIeKTPOHHbIE
IporpamMmel Bcero Kontpoasubie IIpaktnueckme (IH(poBbIe)
paGoTeI paGoTsI o0pa3oBaTe/ibHbIE
pecypcsl
Pa3nea 1. Teoperuueckue 0CHOBBI XMMHMHU
1.1 IToBTOpenue kypca xumuu 10 kimacca 1
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.2 u Ileproanueckas cucteMa XUMHYECKUX )
anemenToB . 1. Menaeneera
13 Crtpoenue BeniecTBa. MHOrooOpasue 18
BELIECTB
14 XHUMHYECKUE PEAKITUN 17 1 1
Hroro no pazneny 41
Pa3nea 2. Heoprann4yeckasi xumust
2.1 MeTais 8
2.2 Hemerannsl 11 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUYECKHUX 3
BELIECTB
Hroro no pazgeny 22
Paznen 3. Xumus u :Ku3Hb
3.1 ‘ XUMUS ¥ )KU3Hb 3
Hroro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpoabubie IIpakTuueckue op
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 02.09.-
1 [ToBTopenue kypca xumuu 10 knacca. https://lesson.edu.ru/04/11
04.09.2024r.
1 05.09.-
2 OcCHOBHBIE CBEJICHUS O CTPOEHUHU aToMa. https://lesson.edu.ru/04/11
07.09.2024r.
3 XapakTepUCTHKA COCTOSHUS JIEKTPOHOB B 1 09.09.- https://lesson.edu.ru/04/11
aToMe. 11.09.2024.
4 DnekTpoHHO-Tpaduueckue HopMyIIbl 1 12.09.- https://lesson.edu.ru/04/11
aTOMOB. 14.2024r.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 1
XUMHMYECKHUX 3JIEMEHTOB U UX COCIMHEHUN
10 rpynnam M nepuojam. 3HauyeHue 16.09.-
5 124 pro https://lesson.edu.ru/04/11
NepruoaUYECKOro 3aKOHAa U CUCTEMBbI 18.09.2024r.
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa
B Pa3BUTHU HAYKHU
Ilepunonnueckuii 3akoH u Ilepuonnueckas 1
crucTemMa XMMUYecKux 3nemeHTos /1. U. 19.09.-
6 o y https://lesson.edu.ru/04/11
MeHeneesa, uxX CBsA3b C COBPEMEHHOU 21.09.2024r.
TEOpUEH CTPOEHHUSI aTOMOB
Ctpoenue BelecTBa. XMMUYECKasl CBA3b, 1 23.09
7 e€ Buabl. lOHHas XuMuueckas CBs3b U B https://lesson.edu.ru/04/11
25.09.2024r.

HOHHBIC KPUCTAJUIMYCCKUC peHléTKI/I.



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

KoBanenTHas xumMuyecKkas CBS3b.

26.09.-
8 ATOMHBIE U MOJ'IeKyJ'IHP.HBIe 28.09.2024r. https://lesson.edu.ru/04/11
KPUCTAJUIMYECKUE PELIETKU.
9 Meranueckass XUMUYECKAs CBS3b. 30.09.- https://lesson.edu.ru/04/11
02.10.2024r.
10 Bopoponnas xumudeckas CBS3b. 03.10.- https://lesson.edu.ru/04/11
05.10.2024.
BanenTHOCTh. DIEKTPOOTPULIATENBHOCTb. https://lesson.edu.ru/04/11
11 Crenens okuciienus. Bemecrsa 14.10.-
MOJEKYJISIPHOTO U HEMOJIEKYIIIPHOTO 16.10.2024r.
CTPOECHUSA
12 [TonumepsL. 17.10.- https://lesson.edu.ru/04/11
19.10.2024r.
13 BomnokHa. 21.10.- https://lesson.edu.ru/04/11
23.10.2024r.
14-15 [lonsiTHE O IUCTIEPCHBIX CUCTEMAX. 24.10.- https://lesson.edu.ru/04/11
VicTUHHBIE U KOJUIOUMAHBIE PACTBOPHI. 26.10.2024r.
16-17 MaccoBas wiu o0ObeMHast JOIU 28.10.- https://lesson.edu.ru/04/11
KOMIIOHEHTOB B CMECH. 30.10.2024r.
18 MaccoBas 10715 BBIX0Ja IPOJYKTa OT 31.10.- https://lesson.edu.ru/04/11
TEOPETUYCCKHU BO3ZMOKHOTO. 02.11.2024r.
19 OO6beMHas 0715 BbIX0/1a IPOJAYKTa OT 04.11.- https://lesson.edu.ru/04/11
TEOPETUYCCKU BO3MOKHOTO. 06.11.2024r.
20 Pemenne 3ama4 ¢ MCOIb30BaHUEM 07.11- https://lesson.edu.ru/04/11
MOHATHUS «MACCOBast A0JIS IPUMECEN». 09.11.2024r.
21 O06o0011eHe U cUCTeMaTU3aIMs 3HAHUH 110 11.11.- httos:/lesson.edu.ru/04/11
TeMe «CTpoeHHE BEIIECTBAY. 13.11.2024r.
22 Knaccudukanus u HoMeHKIaTypa 14.11.- https://lesson.edu.ru/04/11
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HEOPraHUYECKUX COCTUHEHUN.

16.11.2024r.

I'eneTnyeckas cBsI3b HEOPraHMYECKUX 25.11.-

23-24 p https://lesson.edu.ru/04/11
BEIIECTB, Pa3JINYHBIX KJIACCOB 30.11.2024r.

Kinaccudurkanmms XuMHUECKUX pEeaKIiil B 02.12.-

25-26 uran . P . H https://lesson.edu.ru/04/11
HEOPraHUYECKON U OPTraHNYECKOU XUMHUU. 07.12.2024r.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH 09 12

27 COXPAHEHUA U MPEBPALICHUS SJHEPTUHU [IPU 11'12 2024r https://lesson.edu.ru/04/11
XUMHUUYECKHMX PEaKIUsIX o '

28 C 12.12.- https://lesson.edu.ru/04/11

KOPOCTH PEAKIIHU. : .edu.
P p I 14.12.2024r. P
OO6parumbie peakini. XUMHUYECKOE 16.12.-

29-30 https://lesson.edu.ru/04/11
paBHOBECHE 21.12.2024r.
[TpakTuueckas paborta Ne 1. «Bnusaue 2312

31 asl o https://lesson.edu.ru/04/11
p I/I‘lHBIXv(baKTOpOB Ha CKOPOCTh 55 12.2024r. ttps://lesson.edu.ru/04/
XUMUYECKON PEaKIIUm»

DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 26.12
32-33 [ToHsT H o https://lesson.edu.ru/04/11
He 0 BOopoaHOM mokasatene (PH) 28.12.2024r. p
pacTBopa.
34-35 P 0 09.01- https://lesson.edu.ru/04/11
- €aKIIM{ HOHHOTO OOMEHa. : .edu.
H © 11.01.2025r. D
T'unponus oprannyeckux u 13.01.-

36 AP P https://lesson.edu.ru/04/11
HEOpPraHMYECCKUX BEILIECTB 15.01.2025r.
OKHUCIATEIFHO-BOCCTAHOBUTEIIHHBIE 16.01.-

37-38 https://lesson.edu.ru/04/11
peaknuu. 22..01.2025r.

[TousiTre 00 DIEKTPOIN3E PACILIIABOB U 23.01.-

39-40 . p p https://lesson.edu.ru/04/11
pacTBOPOB CoJieu 29.01.2025r.
KoutponrHas paboTa mo pazaei 30.01-

41 p P pasiery https://lesson.edu.ru/04/11
«Teopernyecknue OCHOBBI XUMUM» 01.02.2024r.
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MeTtamibl, uX IOJIOKEHHE B

[Iepunoguueckoi cucTeMe XUMHICCKUX 03.02.-
42 BJIGPMCHTOB . . MenneneeBa u 05.02.2025r. https://lesson.edu.ru/04/11
OCOOEHHOCTH CTPOEHHUS aTOMOB.
43 O61ue pu3HIecKre CBOMCTBA METAILIOB 06.02-
08.02.2025r.
10.02.- _
44 CruiaBbl METAJLIOB. 12.02.2025¢. https://lesson.edu.ru/04/11
45 DIIEKTPOXUMUYECKUN P HAIPSHKEHUIM 13.02.-
METaJJIOB 15.02.2025r.
XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX
46-47 METAJUIOB (HATPHH, KaJIUii, KaabLuii, 24.02- https://lesson.edu.ru/04/11
MarHuii, allOMUHUN) U UX COCAUHEHHI 01.03.202>r.
48 XI/IMI/IquKI/ie CBOMCTBA XpOMa, MEIN U UX 03.03.- https://lesson.edu.ru/04/11
COCIMHECHUM 05.03.2025r.
49 XUMHYECKHUE C\]’SOP'ICTBa IMHKAa, )Xeje3a u 06.03.- https://lesson.edu.ru/04/11
UX COCANHEHUU 07.03.2025r.
[IpakTuueckas padbora Ne 2. "Pemienue 10.03.-
50 iﬁ::g:ﬁ?:faﬂmmx 3aj1a4 1o Teme 12.03.2025r. https://lesson.edu.ru/04/11
Hewmeramibl, X mojgoxeHue B
Ilepnomuueckoil cucTeMe XUMUYECKHUX 13.03.-
>1 anepMeHTOB . 1. MenneneeBa u 15.03.2025r. https://lesson.edu.ru/04/11
0COOEHHOCTH CTPOEHHUS aTOMOB
®du3nyecKkue CBOMCTBAa HEMETAILIIOB. 17.03..
52 AnoTponusi HEeMETauIoB (Ha IpUMEpe 19.03.2025r. https://lesson.edu.ru/04/11
KHCIIOpOJia, cepbl, hocdopa u yriepoia)
53 XHUMHUYECKHE CBOMCTBA TaJIOT€HOB U UX 20.03.- https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

COCIUHCHHI 22.03.2025r.
XUMHUYECKUE CBOMCTBA CEPBI U €€ 24.03.-
54 https://lesson.edu.ru/04/11
COCIUHCHHI 26.03.2025r. D
Xumudeckre cBoicTBa a3oTa, pocdopa u 27.03.-
55 N pocpop https://lesson.edu.ru/04/11
UX COCIUHECHUU 29.03.2025r.
XHUMHUYECKHE CBOMCTBA yriepoaa, 31.03.-
56 Y N o https://lesson.edu.ru/04/11
KpEMHUS U UX COCTUHECHUU 02.04.2025r.
[IpruMeHeHne BaXXHEUIIINX HEMETAJIOB U 03.04.-
57 . https://lesson.edu.ru/04/11
UX COCAMHEHUU 05.04.2025r.
O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 14.04.-
58 https://lesson.edu.ru/04/11
TeMe «HeMeTamibl». 16.04.2025r. D
Brraucnenus mo ypaBHEeHUSIM XUMHYECKUX 17.04-
59 . yp . https://lesson.edu.ru/04/11
peakuuy U TEPMOXUMHUYIECKUE PACUCTHI 19.04.2025r.
[TpakTuueckas pabota Ne 3. «Pemienue 21,04
60 SKCIIEPUMEHTANIBHEIX 337124 110 TEME o https://lesson.edu.ru/04/11
23.04.2025r.
"HemeTams"y»
KonTponbnas pabota mo remam
61 «Meraten i 24.04- https://lesson.edu.ru/04/11
«Hemeramnsy/Beepoccuiickas 26.04.2025r. = o
poBepoyHas paborta
Heoprannueckue n oprannyeckue 58.04
62 kucnoTsl. Heoprannueckue u o https://lesson.edu.ru/04/11
P 30.04.2025r. :
OPraHUYeCKUE OCHOBAHUS
AM@oTepHbIe HEOpraHUYECKHE U
OpraHudeckue coequHeHus. I eneTnaeckas 05.05.-
63 p A https://lesson.edu.ru/04/11
CBSI3b HCOPTAaHMUYCCKUX U OPTaHUYCCKHUX 07.05.2025r.
BEILICCTB
64 Pons xumuu B o0ecrieueHuH 12.05.- https://lesson.edu.ru/04/11
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JKOJIOTUYECKOM, IHEPIeTUYECKON U
IUILEBOH 0€30M1aCHOCTH, Pa3BUTUU
MeIULUHBI

14.05.2025r.

[IpencraBnenust 06 0OMIMX HAYYHBIX

65 [PHUHIIUTIAX TIPOMBIIIIEHHOTO Oy YECHUS 1 1505 https://lesson.edu.ru/04/11
3 17.05.2025r.
B@KHENIINX BEIECTB
19.05.- _
66 YenoBek B MUPE BEUIECTB U MAaTEPUAIIOB 1 23.05.2025r https://lesson.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB I10 66

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 10 xkmacc/ I'a6puensa O.C., OctpoymoB WU.I'., Cnankos C.A.
AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»
» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.

AxnmonepHoe odmectBo «M3aaTensctBo «IIpocBerienne»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Metoaudeckoe mocooue — 6a30BbIit
ypoBeHb» - M.: Jlpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMus B TeCTax, 3ajadyax,
ynpaxkneHusix. 11 kmace» — M.: Ipoda, 2023 ron.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHnTtposnbHbie 1 poBepouHbie paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 kmacc:
Hacronbhas kaura qis yaurens». Yacts 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 kacc:
Hactonbhas kaura juis yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymMoBa «3aiauu o XuMuu 1
crocoOwI ux pemenus» - M.: «JIpoda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc moypoydHbI€ IJIaHbI [0 YYEOHUKY

O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.



8. M.A.Psg6oBa, Y.}O.Hesckas, P.B.JIunko «TecTsl mo xumun 11 kmacey, -
M.: Dk3ameHn, 2019r.
9.9. O.C.I'abpuensn, U.I'.ocTtpoyMoB « XMMUYECKUN SIKCIIEPUMEHT B LIKOJIE

11 xmacey; - M.: [lpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

Beenure  Bremurenannsiehttp://www.chemnet.ru I'azera « Xumus» u cait
I yauTens «S1 uay Ha YpoK XUMUN

http://him.1september.ru Equnas xomtekmus LIOP: [IpeameTHas KOUTSKIHS
«XUAMUD)

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o01ieo0pa3oBaTenbHOTO
nopTasia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anmuk6epoBoii

http://www alhimik.ru Beepoccutickas omuMIinaaa IIKOJIBHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK JIS
CpEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JIEKTPOHHBINA YUCOHUK
http://www hemi.nsu.ru OTKpsITHIH KOJLIEIK: XUMUS
http://www.chemistry.ru JluctaniimonHas oJMMITHAA IO XUMHUH:

TEJIEeKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOEKT



