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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBblI, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt cTpareruy 00y4YeHus, BOCITUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHONW cpene. Peanmmusyercss xumuyeckoe oOpa3oBaHue
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TakKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IIMBUIIM3AINK, B CO3/IJaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M XKHU3HU Kaxaoro uineHa odOmiectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEO0OXOIUMYI0 MM [ BbIPaOOTKM MHMPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, NPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas v HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYeHHI0 YydyeOHOro Marepuaja U OO0ycCIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPECOXMMHUYECKMX W  DJIEKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero 0Opa3oBaHUs MEePBOHAYAIbHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUsI, O XUMHUUYECKOU PEAKLIUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3UIINH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o06o0m1aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOLIEH.



Envnas cucrema 3HaHMM O BOXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHH, a TAKKE O XUMUYECKHX PEaKIUSAX, UX CYLIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIEMEHTAMHM COJICPKAHUS, HMEIOINMHU KyJIbTYpOJIOTHUYECKUNA W MPUKIATHOU
XapakTep. OTU 3HAHHUS CIIOCOOCTBYIOT TOHHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B NO3HABATEIbHOM W IMPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBAaTH MHGOPMAILUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAaHWM, pEelmeHUs HWHTEIUIEKTyalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera «XHUMHS» ~ JAaHHOTO  YpPOBHS  W3YyYEHHUS  OPHUEHTUPOBAHO  Ha
(dbopMupoBaHUE y OOYYarOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAaHMS
bunocockux HAeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPIaHHMYECKOrO H
OpraHMYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUW MyTEM OSKCHEPUMEHTA H
pelIeHHs TNPOTUBOPEUMH MEXAY HOBBIMU (akTaMM U  TEOPETHUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTUS M COLMAIM3ALNU
oOyJaroluxcs MPUHATBIE MPOrpaMMON IO XMMHU TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHUpoBaHHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIBHOCTU: pEUIeHUus MpoOsieM, IOMCKa, aHaiu3a W
00paboTku MHGOpPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa IPAKTUIECKOM
U HCCIIENOBATENBCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B npakTuke npenojgaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHus, TaK U HA YPOBHE CpeHEr0 0OIIero o0pa3oBaHus, MPH ONPEAeICHUN
COJIEPKATEIbHOM XAPAaKTEPUCTUKHU LeJIed W3Y4YeHUs MpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU
JeSATEIbHOCTH Y€JOBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISAIOTCS:

e (dopmMupoBaHHE CUCTEMbl XUMHUYECKHMX 3HAHUM Kak  BaKHeEHIIen
COCTaBJSIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM



JeXKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIbLHBIE 3aKOHBI U TEOPUU XWMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE M TMOHHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHHe U pa3BUTUE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKUX SIBICHHM,
UMEIOIIHNX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHEBHOM JKU3HU;

® pa3BUTHE YMEHUU U CIIOCOOOB JCSATEIILHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM TpPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conepxkaTesibHasi XapaKTepUCTUKA LeNIel U 3a7a4 U3y4eHHUsI
IpeaMeTa B IPOrpaMMe 10 XUMHH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernojlaBaHu  XUMHM B OoJiblliel  CTeNeHW OTHAETCs  MpEeAnOoYTEHUE
MPAKTUYECKOM KOMIIOHEHTE COJIEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOcCO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W NMPUMCHCHHS WX B PEaTbHOMW KU3HU
JUTSL peIIeHUs TPaKTUYECKHUX 3aj1ay.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKKE SN U 3391, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHUpOBaHUE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBS3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYarOUIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMITCTCHIINM), WMEIOIINX YHUBEPCATbHOE 3HAYCHWE [IJII PA3IUYHBIX BUJIOB
NeATEILHOCTH: PEIICHHs MpoOJeM, MOMcKa, aHaIu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX I TPUOOPETEHHS OIbITa AEATEIBHOCTH, KOTOpas 3aHMMaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXKe I OLEHKH C MO3UIUiI
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB Ha OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUHU B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIB30BAThH
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOAMMBI, B YAaCTHOCTH, NMPU TUTAHUPOBAHWU W TIPOBEIECHUU XHUMHYECKOTO
AKCIEPUMEHTA;

BOCIHUTaHUE Yy OOydarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
pPalMOHAIBHOTO TTPUPOIOIOIH30BAHMS, TTOMIOJTHEHUSI SHEPTreTUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOILIEHUSI K TPHUPOJE U CBOEMY 3J0POBbIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUW IS TIPUHATHS TPAMOTHBIX pEIICHUM B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpenHero oOImIero oOpa3oBaHUsA MpeaMeT «XUMUS»
0a30BOro0 YpOBHS BXOJUT B COCTaB MPEIMETHOU 001acTu «ECTeCTBEHHO-HAyUHbIC
PEAMETHI.

OO11ee YncI0 4acoB, OTBEAEHHBIX VISl U3YUCHUS] XUMUH, HA 0a30BOM YPOBHE
cpeaHero oomero oopazoBaHus, cocrabisieT 68 dacoB: B 11 kmacce — 34 gaca (1
4yac B HEJIEIII0).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernuyeckune 0CHOBbI XUMHMHU
XUMHUYECKUI 37eMEeHT. ATOM. Sapo aromMa, M30TOMbI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, TOAYPOBHU. ATOMHBIE OpOMTaNH, S-, P-, 0- 3JICMEHTHI.
Oco0OeHHOCTH pacIpe/iesieHUs JIEKTPOHOB MO OpOUTasiM B aToMax 3JEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpAIIHS aTOMOB.
[lepnognueckuit 3akoH U llepnonnueckas cucrema XuMu4eckux demeHTon /1. M.
MenpaeneeBa. CBs3p MNEPUOAMYECKOrO 3akoHa M lleproanydeckoil CUCTEMBI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMYECKMX JJEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TpyIIaM H MEepUOIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.
CrpoeHnue BeliecTBa. XUMHUUECKasi CBA3b. Bubl XuMudeckoi cBsi3u (KOBaJICHTHAS
HEToJISIpHAs M TOJIIpHAs, MOHHAasg, MeTaUIMdeckas). MexaHu3mbl o0pa3oBaHUs
KOBAJIGHTHOM XHUMHMYECKOW CBsi3u (OOMEHHBIH U JIOHOPHO-aKIEITOPHBIM).
Bonmoponnas  cBsi3b.  BaseHTHOCTB.  DnekTpooTpunaresnbHOCTb.  CTeneHb
OKHucIieHHsl. IOHBI: KATHOHBI U aHUOHBI.
BemecTBa MOJEKYJISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKHX PEMETOK. 3aBUCHMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIETKH.
[lonaTe 0 auCHEpCHBIX cHUCTEMax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPBL.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.
Knaccudukanus Heoprannyeckux coenuHeHuil. HomeHkiaTypa HeOpraHUYeCKHuX
BellleCTB. | eHeTHYecKass CBs3b HEOPraHWYECKUX BEILECTB, NPUHAICKAIIMX K
Pa3JIMYHBIM KJIacCaM.
Xumuueckas peakius. Knaccudukanuss XMMUYECKUX PEaKIMi B HEOPTaHUUECKOU
Y OPraHNYECKOM XUMUU. 3aKOH COXPAHEHUSI MACChI BEIIECTB, 3aKOH COXPAHEHMS U
MIPEBPALIEHUS JHEPTUU [TPU XUMUYECKUX PEAKIUSX.
CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3IMuHbBIX (akTtopoB. OOpaTHMble
peakuuu. XHUMHUYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.
Onextponutnyeckas aucconuanug. CuibHble W cialdble 3nekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTPaIbHas, EJOYHAs.
OKUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
OKCINIEpUMEHTAIbHBIE METOJbl HM3Y4YEHUsI BEIIECTB M HUX MPEBpallCHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMmuueckux snemeHtoB [, .
MenneneeBay, M3ydeHHE MOJENEH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJeHUE U



OTHMCAaHWE AEMOHCTPAIMOHHBIX H JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTalnu3aTopa, OMpe/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pPEaKIUH HOHHOTO OOMEHaA),
MPOBE/ICHUE NPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKIIUN.

PacuérHble 3anaumn.
Pacuétpl Mo ypaBHEHUSIM XUMUYECKHX PEAKIUMA, B TOM YHUCIIE TEPMOXUMUUYECKUE
pacy€Thl, pacu€Thl C UCIOIB30BAHUEM MOHATHS «MACCOBAsI 0JIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi
Hemeramnbl. Ilonoxenue HemeTtaiioB B Ilepuoguyeckoid cucTeMe XUMHYECKHUX
anemenToB JI. YI. MenneneeBa U 0cOOEHHOCTH CTpOEHHS aTOMOB. DPu3zNUYECKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).
XUMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETAIOB (TajJoreHOB, CEpbl, a30Ta,
dbochopa, yriepoga U KpEeMHHMs)) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHCIIOPOJCO/IEPKAIIMUX ~ KUCIOT, BOAOPOJIHBIX coeauHeHuil). [IlpumeHenue
BAKHEMIINX HEMETAJUIOB U X COECIMHEHUIA.
Meramibl. Ilonoxenue MeraiuioB B Ileproandeckoi cHUCTEME XUMHYECKHX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSIKEHUM METAJUIOB.
XHWMHUYECKHE CBOMCTBA BAKHEHUIIMX META/UIOB (HATpUM, KaJIUi, KaJIbIIMi, MarHui,
ATIOMHHUH, ITUHK, XPOM, JKEJIe30, ME/Ib) U X COCTUHCHUM.
OO0mue cnocoObl Moday4yeHuss MeTauioB. lIpumeHeHwe MeTamwsioB B OBITY H
TEXHUKE.
DKCIEepUMEHTATbHBIE METOJIbI U3YyUEHUS BEIIECTB M UX MPEBpPAIICHUN: U3yYCHUE
KOJUIEKIIMU  «MeTaibl W CIUIaBbl», OOpa3lloB HEMETAJUIOB, pelIeHUe
HKCIIEPUMEHTAILHBIX 3aja4, HAOJIOJEHWEe U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.
Pacuétet maccel BemiecTBa WM O0OBEMA Ta30B IO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEIIECTB UMEET IPUMECH.

XuMHS ¥ KU3Hb
Ponp xumMum B 00ECHEYEHHH OKOJIOTHYECKON, JHEPreTUYECKOW U IHIINEBON
0e30MacHOCTH, Pa3BUTHM MeAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.
[IpeacraBnenuss 00 OOIIMX HAYYHBIX MPHUHIMMNAX MPOMBIIIJIEHHOTO MOJYyYEeHHUS
BAXKHEUIIINX BELIECTB.



UYenoBek B MUpE BEIIECTB U MATEPUAJIOB: BAXKHEUIIINE CTPOUTEBHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPACKH, CTEKJIO, KE€paMHuKa, MaTepualibl I
AIIEKTPOHUKH, HAHOMATEPHaJIbl, OPTaHUYECKUE U MUHEpaIbHBIC YI0OPEHUS.
XuMHSIT W 3J0pOBbE 4YEJIOBEKA: IMpaBUJIa MCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBwiia 0E30MaCHOTO MCIIOIb30BaHUS MpenapaToB OBITOBOM XUMHUU
B ITIOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIe CBSI3H.
Peanuzaniust MeXIpeIMETHBIX CBS3€M NMPU HM3yYEeHHH OOIIEeH M HEOpPraHUYeCKOH
xuMud B 11 KJacce OCYIIECTBISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX
€CTECTBCHHO-HAYYHBIX MOHATUH, TaK U HNOHSATHUU, ABISIOIIUXCA CUCTEMHBIMU IS
OTHEJIbHBIX MPEAMETOB €CTECTBEHHO-HAy4yHOro mukjiaa. OOmme ecTeCTBEHHO-
Hay4YHbIC TOHSTHUSA: HAy4YHbIA (PaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIU3, CHUHTE3,
KJ1accuuKaIys, MepuoIdIHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJICIUPOBAHUE,
W3MEPEHHE, SBJICHUE.
dusuKa: Marepus, HEpPrus, macca, aToMm, 3JEKTPOH, NPOTOH, HEWTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3UYECKHUE BEIMYMHBI U CAUHHUIIBI UX
W3MEPEHUS, CKOPOCTb.
buosnorus: kierka, opraHusM, 3KocucTema, ouocdepa, Makpo- 1 MUKPOIJICMEHTHI,
BUTAaMUHBI, OOMEH BEIIECTB B OpraHU3MeE.
['eorpadusi: mMuHepanbl, TOPHBIE MOPOJBI, MOJIE3HbIE HCKOMAeMble, TOILIUBO,
pPECYpCHI.
TexHonorusi: XUMHYECKass NPOMBIIUICHHOCTh, METAJUIyPTUs, MPOU3BOJCTBO
CTPOUTEIBHBIX MaTEpPUANIOB, CEIBCKOXO3AMCTBEHHOE MPOU3BOJICTBO, IHIIECBAs
MPOMBINICHHOCTh,  (hapMalieBTUUeCKass  MPOMBIILICEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpenaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XM HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3yjibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeIMETHbIM M TpeAMEeTHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMeTa «XHMHsS» Ha YpPOBHE CPEOHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEIYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU IIE€JI0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TPa)KJAHCKOro OOILIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TMOBEJEHHUS, CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTU
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU Y4€OHBIX M TMO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YU€OHOU ACITEIBHOCTH;



2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAy4HOMY HAaCJIEIUIO
OTEYECTBEHHOW XUMUHU;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUH, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

MHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHaim3e UHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUUA 3THUX
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 300pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coONtoIeHUsT TpaBui 0€30MacHOro OOpalleHusi C BEUleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCHEACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (YHNOTpPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Yy4eOHO-HCCIEI0BATEIbCKOM
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NesTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
COI[MAJILHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3InyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpaeKTOPHUU
oOpa3oBanus, Oyaymiedi mpodeccun u peaym3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U
noTpeObHOCTEH 00I11eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU 1I€TIECOOOPA3HOTO OTHOILICHHUS K MPUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMUS )KM3HU Ha 3€MIIE;



NOHMMAaHUA TJI00ATBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE NMTPUPOTHON U COLUAIBHOM CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHs] BOINPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
ombITa NEeATEIbHOCTH AKOJIOTMYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILLIECTBEHHON IPAKTHKHY;

NOHMMaHHA cCHeUu(UKH XUMUU KaK HayKd, OCO3HaHMA €€ polu B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IPEeACTaBICHUs 00 OKpYXarOUIEM MHpE Kak O €IMHCTBE IPHUPOABI U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UMBUJIM3ALMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BaXXHOW pOJIM B
CO3JaHUU HOBOM 0a3bl MaTepUaAIbHOW KYJIbTYpbl, pELIEHUHU TT100aNbHBIX MPOOIeM
YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIEIIHOTO TpyJa M SKOJOTMYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[OHUMAHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHUs! SBJICHUH OKPY’KaOIEro MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C UEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHIOCOOHOCTH CaMOCTOATEIbHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHUS s
pelieHust IpoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIle pPe3yJIbTaThl OCBOCHUSI Y4€OHOIro MpeaMeTa «XUMHUs Ha

YPOBHE CpeaHero o0uiero 00pa3oBaHus BKIIOYAIOT:



3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIeHayYHbIe MOHATHUS, OTpa)XKarouue
LEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa M CHEeUUPUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHsl, SIBJICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHue, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHue);

yHUBEpCalbHble Y4eOHbIe NeWcTBUs (MO3HaBaTEIbHbIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CIOCOOHOCTD 00yJaroIuxcs UCIIOJI30BaTh OCBOCHHBIE

MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJIbHbIC Y4YeOHbBIC
JIEWCTBUS B MIO3HABATEIIBHON M COLIMAIIBHON MPAKTHUKE.

MertanpenMeTHbIe PE3yIbTaThl OTPAXaAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMH.

OBaanenne YHHUBEPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AEeCTBUAMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTH W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MMOCTABJICHHBIMU IEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHWSI M KPUTEPUU JJIs KJIacCUPUKAIIMU BEIIECTB WU
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYMST B paccMaTpPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAKOBBIC) MOJIEIH, IPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKkas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEHICHUH Y4eOHBIX TMO3HABATEIBHBIX W MPAKTUUECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:
BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO IIO3HAHMS BEIIECTB U XUMHYECKHUX
pEeaKUunii;



dhopMyIMpPOBATH MENN U 3a/1a91 UCCIIEIOBAHMSI, HCTIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSITEIBbHO C(OpMYyJIMpPOBaHHBIE BOIMPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEACHHS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (hopmMyInpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEAOBaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEIICHUS] MPaKTUYECKUX 3aJlay, MNPUMEHEHUIO Pa3InYHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HaAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIIMIO PA3IUYHBIX BUAOB U (opM
MIPEICTABIICHHUSI, KPUTHYICCKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEYHBOCTH;

GbopMyIMpOBaTh 3aNPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

pUOOpeTaTh OIBIT KCIOIB30BAHKS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABICHHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
XUMUYECKON uH(pOpManuen: MpUMEHATh MEXIpeAMETHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJISTHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaE€MOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCUHW,  BBICKa3bIBaThb  WaAeH, (OPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATCIBHOW JCSITCIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSTEIILHO I COBMECTHO CO CBEPCTHHKAMH TTPH BBITIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOM pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, pealn3alud y9eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYXKJICHUSI 1 0OMEHAa MHEHUSIMH.

OgByaieHHe YHMBEPCAJbHBIMH PeryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOATENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeATEeTLHOCTh, OMpenesisas €€ Ienu W 3aJadyd, KOHTPOJHMPOBAaTH W TIO Mepe



HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEJIaraéMblii aJrOpUTM JACUCTBUNA TpHU
BBIMIOJJHEHMM Y4e€OHBIX UM HCCIIEOBATEIbCKUX 3aj7ady, BblOMpaTh Hauboiee
3(p(QEeKTUBHBI CHOCOO MX pEIIEHUs € Y4ETOM IOJYyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBIIAThL CAMOKOHTPOJIb CBOEU NEATEIBHOCTH Ha OCHOBE CaMOAHAJIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI 11 KITACC

[IpeameTHble pe3yibTaThl OCBOeHUS Kypca «OOmias U HEOpraHudecKass XUMUsDH)
OTpaXkaror:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJHM XHMHH B TIO3HAHUM SIBJICHUI
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUYECKUX 3a1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOM  XUMUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKUI AJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHUILATEIbHOCTh, CTENEHb OKUCIICHMS, XUMUYECKas CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJTTNYECKas, BOJOPOAHAS ), KpUCTAIIIMYECKAsl pEIIETKa,
TUMBl ~XUMHUYECKUX  PEAKUHM, PpacTBOp, DJEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
NIEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCIMTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pPEaKIh, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTHYECKON auccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUSl MAcChl BEILECTB, 3aKOH COXPAHEHUSI M MPEBPAILCHUS YHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XHUMHH,
MHUPOBO33PEHUYECKNE 3HAHUSA, JIEKAIIME B OCHOBE NOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKHUE CBEIEHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM MCIOJIb30BAHUN BAXKHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEIIOBEKa,;

chOpPMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIE TMPU3HAKU TIOHSITHH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPHU
ONMKMCAHUH HEOPTAHUYECKHUX BEILIECTB U UX MPEBPALLCHUN;

c(OpPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (GOpMyslT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKHUX  pEaKLUH,
cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETalEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIpyTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAs], BOJOPOJHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIecTBa (aTOMHas, MOJEKYJspHasi,



WOHHAsl, METAJJIMYECKAs), XapaKTep Cpebl B BOAHBIX pacCTBOPaX HEOPraHUYECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEHIECTB IO HX COCTaBY K OIpeAeIHHOMY KIAcCy/TpyIne
COEJIMHEHUU (IPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit cucTeMbl
XuMu4eckux sjementoB JI. M. MennesneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
DIIEKTPOHHBIE opOuTanmy, «QHEPTeTUYECKHUE YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEAUHEHUU
o nepuoAaM u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB 1. U.
Meneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHAYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIUU TI0
pa3NUYHBIM TPU3HAKAM (YUCIY M COCTaBy PEarupyrolluX BEIIEeCTB, TEIJIOBOMY
addekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTHU
peakiliy, y4acTHIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUNA pPa3THUUHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMU UAYT JO KOHIIA;

c()OPMHPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, MOATBEPKAAOIINE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbIBaTh CYLUIHOCTb  OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
ATHUX PEaKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peakiMu OT Pa3auvHbIX (AKTOPOB; XapaAKTEpP CMELIEHUSI XUMUYECKOT'O0 PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larense);

cOpPMHPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh XUMUYECKHE IIPOIECCHI,
JeXKalye B OCHOBE ITPOMBIIUICHHOTO ITOJIYYEHHsI CEPHOM KHCIIOTHI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH MPENCTABICHUNA 00 OONMX HAYYHBIX MPUHIIAIAX U
HKOJIOTHYECKUX MPOOIeMaX XMMUYECKOT0O MPOU3BO/JICTBA;

c(OpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTUS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHM ra3oB
IpU XUMHUYECKHX PEaKIUIX, MacChl BEIIECTBA UM 00BbEMA ra30B MO M3BECTHOMY



KOJIMYECTBY BEUIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEILECTB, TEIJIOBOro 3¢ (dexkra peakiud Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChI
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUN COOJIO/IATh TIPABHIIA TTOJIB30BAHUS XUMHUIECKOM
nocyAod M JabopaTopHBIM O0OpYyIOBaHHEM, a TaKXkKe IpaBWwia oOpalleHus C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH IUTAHUPOBATH W BBITIOJHATh XUMHUYECKHMA
AKCIIEPUMEHT (pa3jioKEHUE MEPOKCUIA BOAOPOJIA B INPHUCYTCTBHM KaTalW3aTopa,
ONpEJENICHUE Cpeabl pPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakIuu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad IO
temam «Metauby U «HeMmeTtaiibl»y) B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH MIPU OOPAIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIO0BaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuil U (HOpMYIUPOBATh BBHIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHhOpMAIMIO, TMOJy4aeMyl) U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  cOoONIOAaTh  TMpaBWIa  DKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXpaHEHHUs! CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpellbl, OCO3HABAThH
OMaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTaHU3MbI ONPEIECTEHHBIX BEIIECTB, IOHUMAs
cmpicn mokazarens I[IJIK, mosicHAT, Ha mpuMepax CHocoObl yYMEHBIICHUS H
MpEeAOTBPAICHUS UX BPEHOTO BO3ACHCTBUS HA OpTraHU3M YEJIOBEKA;

JUIs. O0Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEUIECTB M
XUMHUUYCCKHUX SIBJICHUIM;

JUISL CHENBIX W CHA0OBHIAAIIMX OOYYAIOIIUXCS: YMEHHE WCIOJIb30BATh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nmis 3anucu XMMUYECKHUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpouabusie Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoHn
1.1 u Ileproamueckas cucTeMa XMMUYECKHX 3 www.resh.edu.ru
anemenToB . 1. Menaeneera
Crtpoenue BemiecTBa. MHOroo0Opasue
1.2 P B P 4 www.resh.edu.ru
BEILIECTB
1.3 XUMHUECKUE PEaKIIHH 6 1 1 www.resh.edu.ru
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamisl 6 1 www.resh.edu.ru
2.2 Hemeraribr 9 1 1 www.resh.edu.ru
CBs13b HEOPTAaHUYECKUX U OPTAHHMYECKUX
2.3 P P 2 www.resh.edu.ru
BEIIIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuUMHS ¥ )KU3Hb 4 www.resh.edu.ru
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



http://www.resh.edu.ru/
http://www.resh.edu.ru/
http://www.resh.edu.ru/
http://www.resh.edu.ru/
http://www.resh.edu.ru/
http://www.resh.edu.ru/
http://www.resh.edu.ru/

ITIOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC

Ne KosmuyecTBo yacos DJIEeKTPOHHbIE

uudposeie
1/ Tema ypoka Beero KonTtposbHbie IIpakTnyeckue 06pazoBaTeNbHBIe
padoThI padoThI

n pecypchl
XUMUYECKUH d7IeMEHT. ATOM. DIIEKTPOHHAST KOH(UTYpaIus 1 www.resh.edu.ru
aTOMOB
ITepuoanueckuii 3akoH u [leproanyeckas CUCTEMAa XUMUYECKHUX www.resh.edu.ru
anemeHToB [l. 1. MenaeneeBa, UX CBA3b C COBPEMEHHOU TEOPUEHN 1
CTPOEHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U www.resh.edu.ru
MX COCIMHEHHUH IO TpyNnam 1 nepuojam. 3HaueHue 1
NEPUOANYECKOI0 3aKOHA U CUCTEMbl XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa B pa3BUTUN HAyKU
CrpoeHue BeniecTBa. XuMu4ecKas CBsI3b, €€ BUIbl; MEXaHU3MBbI 1 www.resh.edu.ru
00pa3oBaHus KOBAJEHTHOMU CBs3U. BogopoaHast cBs3b
BanenTHOCT. DIeKTpOOTpUIIATEEHOCTE. CTENEeHh OKHCIICHUSI. 1 www.resh.edu.ru
BemecTBa MOJIEKyJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS
[TonsiTve 0 nUcnepCcHBIX cucTeMax. MIcTUHHbBIE U KOJUIOUAHbBIE 1 www.resh.edu.ru
pacTBopbl. MaccoBast 101151 BElIeCTBa B pacTBOpe
Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKUX COECAMHEHU. www.resh.edu.ru
['eHeTnyeckas CBS3b HEOPraHUUECKUX BEIIECTB, PA3INYHBIX 1
KJIACCOB
Knaccudukanmst XaMUIecKux peakinii B HEOPTaHHIECKOU U www.resh.edu.ru
OpPraHMYECKON XUMUHU. 3aKOH COXPAHEHUSI MacChl BELIECTB; 1
3aKOH COXPaHEHMsI U NIPEBPALLCHHSI SHEPTUU IIPU XUMHUECKUX
peakumsx
Ckopoctb peakiuu. OOpaTuMble peakini. XUMHIECKOe 1 www.resh.edu.ru

paBHOBecHe



http://www.resh.edu.ru/
http://www.resh.edu.ru/
http://www.resh.edu.ru/
http://www.resh.edu.ru/
http://www.resh.edu.ru/
http://www.resh.edu.ru/
http://www.resh.edu.ru/
http://www.resh.edu.ru/
http://www.resh.edu.ru/

[TpakTrueckas padora Ne 1. «Bnusaue pa3nuuHbix (pakTopoB Ha

www.resh.edu.ru

10 CKOPOCTh XUMUYECKOUN peaKIium»
DnekTpoauTrueckas aucconuanus. [loustue o BonopoaHoM www.resh.edu.ru
11 nokazatene (PH) pactBopa. Peakunu nonHoro ooMeHa.
['uaponn3 opraHMYecKuX U HEOPraHMUYECKHUX BEIIECTB
12 OKHCTUTENEHO-BOCCTAaHOBHUTEIbHBIC peakiuu. [lonsaTue 06 www.resh.edu.ru
AIIEKTPOJIM3€E PACIUIABOB U PACTBOPOB COJIEH
13 KonTponbhas pabota no pasneny «TeopeTnyeckie OCHOBBI www.resh.edu.ru
XUMUN
Mertannsl, ux nonoxkenue B [lepuoanueckoit cucreme www.resh.edu.ru
14 xumudeckux aneMeHToB [[. M. MenzaeneeBa 1 0coOEHHOCTH
cTpoeHus aromoB. O0mue pusnveckre CBONCTBa METAIIOB
15 CrraBbl METAIJIOB. DJIEKTPOXUMHYECKUH Psi/i HAPSHKSHU I www.resh.edu.ru
METaJIJIOB
16 XUMHYECKUE CBOMCTBA BKHEUIIIMX METAIJIOB (HATPHIA, KAJINH, www.resh.edu.ru
KaJIbIIWI, MarHW{, ATIOMAHUAN) U UX COSIUHEHUN
17 XUMHYECKUE CBOWCTBA XpOMa, MEAU U UX COCIUHEHUIN www.resh.edu.ru
18 XYMHYEeCKUe CBOWCTBA ITMHKA, JKeie3a U UX COCTUHEHUM www.resh.edu.ru
19 [IpakTrueckast pabora Ne 2. "Pemenne sKkcriepuMEeHTATBHBIX www.resh.edu.ru
3a7a4 o reMe «MeTtamie"
Hewmertannsl, nx nonoxkenue B [lepuoanueckoit cucreme www.resh.edu.ru
20 XuMu4eckux anemeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB
21 du3nyeckue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOIHS HEMETAIITIOB www.resh.edu.ru
(Ha mpuMepe KUciIoposa, cepsl, hocdopa u yriaeposaa)
22 XHMHYECKHE CBOWCTBA TraJIOTEHOB, CEPBI U MX COEIMHEHUN www.resh.edu.ru
23 XuMHYecKue CBOWCTBa a30Ta, pochopa u ux coequHEeHU I www.resh.edu.ru
24 XHUMHYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS U UX COCTMHEHUIN Www.resh.edu.ru
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25 [IpuMeHeHrne BaXKHEUIIINX HEMETANIOB U UX COCTMHECHUN 1
O06o006mieHne U cucTemMaTu3ays 3HaHui o Teme «Hemeramnsny. www.resh.edu.ru

26 Bpluncnenus 1o ypaBHEHHUSM XUMHUYECKUX PEAKIMU U 1
TEPMOXUMHUYECKUE PACUETHI

97 [IpakTuyeckas pabora Ne 3. «Pemienue skcriepuMeHTaTbHBIX 1 www.resh.edu.ru
3azna4 no teme "Hemeranist"»

28 KoHnTtposbHas padota mo temam «Metaisi» u «HemeTtamb 1 www.resh.edu.ru

29 Heopranuueckue u oprannyeckue KUcioTel. Heopranndeckue u 1 www.resh.edu.ru
OpraHN4eCcKHe OCHOBAHUS

30 AmpoTepHble HEOPraHUYECKUE U OPraHNYECKHE COSAMHEHUS. 1 www.resh.edu.ru
['eneTnueckas cBS3b HEOPraHUYECKUX U OPIraHUYECKUX BELIECTB

31 Ponb xumun B o6ecrieueHuu 3K0JI0THYECKON, JHEPTETUYECKON U 1 www.resh.edu.ru
MUIIEBOH OE30MaCHOCTH, Pa3BUTUU MEIUIIHHEI

39 [IpencraBnenns 00 0OMKX HAYYHBIX MPUHIUIIAX 1 www.resh.edu.ru
MIPOMBIIIJICHHOTO TTOJTYYEHHs BAXKHEHUIITNX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1 www.resh.edu.ru

34 XuUMHS ¥ 300pOBbE YEIIOBEKA 1 www.resh.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
Xumus, 11 knace/ T'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3aarenbctBo «lIpocBemenne»
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

* Xumus, 11 knace/ Kysunenona H.E., JIéskun A.H., [llatanoB M.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

www.resh.edu.ru
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