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HOSACHUTEJIBHAS 3AITMCKA

IIporpaMMa 1o XMMHUM Ha ypOBHE CpeHEro 0011ero o0pazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepanumny,
TpebOBaHUIl K pe3ylibTaTaM OCBOCHHs (enepasbHOW 00pa30BaTEIbHON MPOrpamMMBbl CPEIIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHBIX B DenepaibHOM TOCYIAPCTBEHHOM
oOpaszoBarensHOM cTanpapre COO, ¢ yuérom Konuenuuu npenojaBaHus yueOHOro mpeamera
«XuMusg» B 00pazoBaTelbHbIX opraHm3anusx Poccuiickoit ®enepaunu, peanus3yromux
OCHOBHBIE 00pa30BaTEeNbHBIC MPOTPAMMBI, ¥ OCHOBHBIX IOJIOKEHUH «CTpaTeruu pa3BHTHUS
Bocnutanusd B Poccuiickoit ®enepanun Ha mnepuon no 2025 roma» (Pacmopspkenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOIXOMOB K pa3pabOTKe MporpaMMbl 1O XWUMHH, K OIPEIEICHUI0 O0IIei
cTpaTeruu oOyuYeHHsl, BOCIIUTaHUS U Pa3BUTHUS OOYyYarOLIMXCS CPEACTBAaMH y4eOHOIo mpeamMera
«Xumusa» s 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIM KOHLENTYajbHbIE MOJOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH II€JICH, coJepXkaHus, pe3yJbTaToB OOY4YeHUS U
TpeOOBaHUI K YPOBHIO IIOJATOTOBKHU BBIITYCKHHKOB.

Xumuueckoe o0pa3oBaHHE, IOJydyaeMOe€ BBIMYCKHUKaMH  00IIeo0pa3oBaTebHON
OpraHu3alyy, SBJSIETCS HEOThEMJIEMOM 4acTblo HX o0pa3zoBaHHOCTH. OHO  CIIyKUT
3aBEPIIAIONIAM 3TallOM peaM3alliil Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
[EHHOCTEH, TPHUCYIIUX MEJIOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHUS. DTH IICHHOCTH
KacaloTcsl TO3HAHUs 3aKOHOB INPHPOJIbI, (POPMUPOBAHMS MHUPOBO33PEHUS M OOLICH KyJIbTYypbl
YeJIOBEKa, a TaKKe OHKOJOIMYECKHM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMuieckoe oopa3zoBaHue 0O0YyYarOIIMXCS HA YPOBHE CPEIHEro
o01iero ob6pa3oBaHusl CPEACTBAMH yueOHOro mpeamera «XUMHS», COACpKAaHUE U MOCTPOCHUE
KOTOPOTO ONpEeAENeHBl B IMpOrpaMMe MO XHMHUHU C Y4YETOM CHElU(UKH HAyKH XUMHH, ©&
3HAYEHUS B MO3HAHUU MPHUPOJIBI U B MAaTEPHAIBHOM KHU3HHU OOIIECTBA, a TAKXKE C YIETOM OOIIUX
eJIel ¥ TIPUHITAIIOB, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOMIero
oOpasoBanust B Poccuiickoit denepanuu.

XUMHSI KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAayK UTpaeT ocoOyro pojib B COBPEMEHHOM
LUBWIN3ALUK, B CO3JaHUU HOBOW 0a3zpl MaTepHalbHON KyJbTypbl. OHa BHOCUT CBOM BKIaja B
(dopMHpOBaHUE PAIIMOHAILHOIO HAYYHOTO MBIIIUIEHUS, B CO3JJaHHE IIEJIOCTHOTO MpEACTaBICHUS
00 OKpY’arolleM MUpPE KaK O €IWHCTBE MPUPOIBI U YEJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE NMOHMMAaHMS BEUIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aUMOCBSI3U
MEX]y CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSMU IPUMEHEHUSL.

TecHO B3aUMOJECHCTBYS C JPYTUMH €CTECTBCHHBIMH HayKaMH, XHMHUS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYpbl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyAa M
KHM3HM KaKJoro wieHa obmectBa. CoBpeMEHHass XMMHUsSl KaK Hayka CO3MJaTelbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOI'MH HAIlpaBJieHa Ha PELIeHHE II00albHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSA
YeJIOBEYECTBA — CBHIPbEBOM, HJHEPreTUUECKOl, NUIIEBOM, 3KOJOrMYecKOW Oe30MacHOCTH H
OXpaHbI 3/I0POBbS.

B coorBeTcTBMM ¢ OOmMMH LENSIMH W TPHHIUIIAMU CpeIHEro oO0Imero oOpa3oBaHUs
conepkanue npeaMera «Xumus» (10-11 xnaccbl, 6a30Bblii YPOBEHb U3yUEHUS) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJITOTOBKY OOYYaIOUIMXCS, HEOOXOTUMYIO MM JUIS
BBIPAOOTKH MHUPOBO33PEHUYECCKUX OPHUEHTHUPOB, YCIICHIHOTO BKIIOYECHUS B JKU3HB COIMYMa,
MPOIOJKEHNs 00pPa30BaHUs B Pa3IMYHbBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMUEH.

CocrapisroliuMu  nipeaMera «XHUMUS» SIBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» 1 «O011ast 1 HeopraHuyeckast XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CHCTEMa 3HaHUH MO HEOPraHMYECKOW XUMHHU (C BKIIOUEHUEM
3HaHUU U3 OOLIeH XMMMM) U OpraHudeckol XuMuu. GOpMUPOBAHKE JTAHHOW CHUCTEMbI 3HAHUM
IIpY W3Y4YEHUH NpeaMeTa 00ecleurMBaeT BO3MOXHOCTb PACCMOTPEHUS BCETO MHOrooOpasus
BEIIIECTB HA OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMHUH.

Crpykrypa conepxkanusi KypcoB — «Oprannueckast Xxumusi» 1 «OOmas 1 HeopraHudeckas
XUMHUsD» chOpMUpPOBaHa B MPOrpaMMe M0 XUMHM Ha OCHOBE CHCTEMHOIO MOJX0/Aa K H3YUYEHUIO
y4eOHOro Martepuasa M OOyCIOBJIE€Ha HCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUN Ha
ONpENEeNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHH BELIECTBA
paccMaTpuBaIOTCs Ha YPOBHE KJIACCHUYECKON TEOPUM CTPOEHUS OPraHMYECKHX COCIUHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEJICTaBICHUH O CTPOEHUM BEIIECTB.
Ceenenust 00 M3y4aeMbIX B Kypce BEIIECTBaxX AAIOTCS B Pa3BUTHM — OT YIVIEBOJAOPOJOB [0
CJIO’)KHBIX OHMOJIOIMYECKH aKTHUBHBIX COEIMHEHHMH. B Kypce opraHmueckoil XMMHHU IMOJIyYaroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHusl MepBOHAYaJIbHbIC
NPEJCTaBICHUs O XUMUYECKOM CBSA3M, KJIACCU(PUKAIIMOHHBIX NMPU3HAKAX BELIECTB, 3aBUCHMOCTH
CBOMCTB BEILECTB OT UX CTPOEHUS, O XMMHUYECKON pPEeaKIHu.

[Ton HOBBIM yIJIOM 3peHHUsl B mpeaMeTe «XHUMus» 0a30BOr0 YpOBHS pPaccMaTpHBAETCS
M3yYEHHBII Ha YypOBHE OCHOBHOTO oOOIIEro o00pa3oBaHUs TEOPETHUYECKUM MaTepual u
(aKTOJIOTHUYECKHE CBEJCHHS O BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B 9YaCTHOCTH, B Kypce
«O0mas 1 HeopraHudeckass XUMHUsD) 00yUarOIIUMCS MPEIOCTaBISIETCS BO3MOKHOCTh OCO3HATh
3HAQYEHUE TMEePUOJMUYECKOr0 3aKOHA C OOLIETEOPETHMYECKUX U METOMO0JIOTMYECKUX IO3UIHM,
riyoke MOHSATh HCTOPHUYECKOe HM3MEeHeHHe (QYHKIMM 3TOro 3akoHa — OT oOoOmiaromen o
OOBSCHSIONIEH U MPOTHO3UPYIOMICH.

Envnas cucrema 3HaHUM O BaKHEHIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAaX U
IIPUMEHEHNH, a TAKXKE 0 XUMHUUYECKUX PEAKLMSIX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nonosHAeTcs B Kypcax 10 wm 11 KimaccoB d2neMeHTaMM  COJEp)KaHUS, HMEIOINUMU
KyJbTYPOJIOTMUECKMH M TPUKIAAHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT TOHUMaHHIO
B3aMMOCBSA3M XMMHMHU C JIpYTUMH HayKaMH, pacKpblBaloT €€ pojib B IO3HABAaTEJIbHOM U
IPAKTUYECKON NEATEIbHOCTU 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAKEHHUS K IPOLECCY
TBOpUYECTBA B 00JACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJeMax, CBSI3aHHBIX C XMMHUEH,
KPUTUYECKH OCMBICIMBATH MH(GOPMAIMIO U NPUMEHSTh €€ JUIsl MONOJHEHUS 3HAHUH, peleHus
UHTEJJIEKTYAJIbHBIX U 3KCIEPHUMEHTAJIbHBIX HCCIIENI0BATENbCKUX 3a1ad. B menoMm coxep:kanue
yueOHOro npeamera « XUMHsS» JaHHOTO YPOBHS M3YUYCHHS OPHEHTHUPOBAHO Ha (OpPMUPOBAHHE Y
00y4aroImuXxcss MUPOBO33PEHUECKON OCHOBBI JIJISl MOHUMaHUs (PUIocOPCKUX HMIeH, TaKUX Kak:
MaTepHaIbHOE eIMHCTBO HEOPTaHWYECKOTO M OPTaHUYECKOTO MHpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB MX COCTABOM U CTPOEHHUEM, II03HABAEMOCTb IIPUPOJHBIX SBJICHUN IIyTEM DKCIIEPUMEHTA
U pelIeHHs NPOTHBOPEUYMHA MEXTy HOBBIMU (aKkTaMH U TEOPETUYECKUMH MPEANOCHIIKaMHU,
OCO3HAHME POJM XMMHUH B PEIIEHHM 3KOJOIMYECKHX Mpo0JieM, a Takke MmpodiieM cOepexeHust
JYHEPrETUUECKUX PECYPCOB, ChIPbs, CO30aHMsI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B mnnane pemeHus 3agad BOCHHMTAHUS, pa3BUTHUS U COLMAIM3ALUU  OOYYaOLIHXCS
IIPUHATHIE MPOrpaMMON MO XUMHM IOAXOAbI K OIPEAEICHUIO COACPKAHUS M IOCTPOCHUS
npeaMeTa IpeayCcMaTpuBaroT (OPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX NEHCTBHN, MMEIOIINX
0a30Bo€ 3HAYCHHE IS PA3IMYHBIX BUOB JIEATEIFHOCTH: PEHICHUs MpoOeM, MOUCKa, aHau3a 1
00paboTku uWHGOPMAIMK, HEOOXOAUMBIX [JII TPHOOPETEHHUS OMbITa MPAKTUYECKOH U
UCCIIEIOBATENbCKOM 1eATEeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUU.



B mpakTtuke npenogaBaHusi XUMHH KaK Ha yPOBHE OCHOBHOTO 00IIIEero 0Opa3oBaHus, TaK U
Ha YypOBHE cpeaHero ooOmero o0pa3oBaHWs, TMPU  ONPEIACICHUH  COJEp KaTebHON
XapaKTEPUCTUKU IeJe H3ydeHUs] MpeaMeTa HampaBJICHHUEM TNEPBOCTEIICHHOW 3HAUYUMOCTHU
TPaAWUMOHHO TMpHu3HAETCS (OPMUPOBAHHE OCHOB XUMHUYECKOW HayKM Kak oOrnactu
COBPEMEHHOTO €CTECTBO3HAHMS, TMPAKTUYECKOW MEATeITbHOCTH 4YEeIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyIbTyphl. C METOAUYECKOW TOYKH 3pEHUs TaKoW TMOAXOd K
OTIpEe/ICTICHUIO TIeJIel N3YyUeHHUs MpeIMeTa SBJSETCS BIOJIHE OMPaBAaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IEJIIMU H3Y4YeHHUS TMpenMera «XuMHs» Ha
6a3oBom ypoBHe (10 -11 xJ1.) sIBISIFOTCS:

e (opmupoBaHME CHUCTEMBl XHMHUYECKHMX 3HAHWW KaK BaXXHEWIIEH COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, B OCHOBE KOTOPOMl JIEXaT KIIOYEBBIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHWMHUHU, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHUN MHMPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEH WX PA3BUTHUS U CTAHOBIICHHUS;

e (opmupoBaHHE W pa3BUTHE MPEJCTABICHUNA O HAYYHBIX METOJaX MO3HAHUS BEUIECTB U
XUMHUYECKUX PEAKIUi, HEOOXOUMBIX ISl TPHUOOPETEHUS YMEHHUI OPUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBJICHUM, UMEIOIINUX MECTO B MMPUPOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM KU3HU,

e pa3BUTHE YMEHUH U CMOCOOOB MAESITETBbHOCTH, CBS3aHHBIX C HAONMIOJEHUEM U
OOBSICHEHMEM XHMMHUYECKOTO JKCIEPUMEHTa, COOIIOJCHUEM TMpaBuil 0Oe30MacHOro
oOpaliieHus ¢ BEIIeCTBAMHU.

Hapsimy ¢ atuM, conmepkarenbHasi XapakTepUCTUKa IIeJIe W 3a/a4 U3y4eHUs MpeaMeTra B
porpaMMe 1Mo XUMHUH YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMH
B cHCTeMe cpefaHero obmiero ooOpaszoBanus. CerojHs B TNPENoOJaBaHUW XUMHUU B OOJbIICH
CTENEHH OTHAETCS TMPEANOYTeHHE MPAKTUUYECKOW KOMIIOHEHTE COJepKaHusi oOyueHus,
OPHUCHTHPOBAaHHOM Ha TOATOTOBKY BBITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHHW3allnu,
BJIQ/ICIOIET0 HE HA0OpOM 3HAHUHU, a (PYHKUIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJIYYEHHs 3HAHUN M MPUMEHEHUS UX B pealbHOW KU3HU AJIS PeIleHus
MPAKTHYECKUX 3aJ1ad.

B cBs3u ¢ oTMM TpU U3YYEHHH TMpenMeTa «XUMHUS» JOMUHHpYIOIIee 3HAueHUE
MpUOOPETAIOT TaKKE 1NN U 33J1a4H, KaK:

amanranuss  OOyYalIIUXCsl K  yCIOBUSM  JUHAMHYHO  Pa3BHBAIONICTOCS  MHPA,
(dbopMUpOBaHHE UHTEIUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIHPHOMY TPHHSATHIO TPAaMOTHBIX pENICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIMIA),
MMEIOINX YHUBEPCAIBHOE 3HAUYCHHUE JJISl PA3IIUYHBIX BHUOB JESATEIILHOCTH: PEIICHUS TPOOIeM,
MOWCKa, aHalIM3a W 00paboTKU HMHPOpPMAIUH, HEOOXOJUMBIX JUIsI TPHOOPETEHHS OIbITa
NEeSTETPHOCTH, KOTOpasi 3aHUMAET BaXXHOE MECTO B MO3HAHWU XUMHH, a TaKXKe ISl OLEHKH C
MO3UIIUNA PKOJIOTHUECKOM 0€30MacHOCTH XapaKTepa BIMUSHUS BEIIECTB M XMMHUYECKUX MTPOLIECCOB
Ha OpPTraHu3M YeJIOBeKa U MPUPOJIHYIO CPeny;

pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
oOydaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA [0 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOJIH30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA M aHallu3a Y4eOHOW M HaAyYHO-TIOMYIIPHOU HH(DOPMAIIUYA XUMHUIECKOTO
COJIepKaHUS;



(dbopMHpOBaHUE U PA3BUTHE Y 0OYYAIOIIMXCS ACCOIMATUBHOTO U JJOTMYECKOT'O MBIIIUICHUS,
HAOJIOIATEIIBHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJHUMEI, B
YaCTHOCTH, MPH TUIAHUPOBAHHUU U TIPOBEJICHUN XMMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcs yOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XAMUW, €€ BaXHOH pOJM B  pEIICHWH TJIOOAIBHBIX  MPOOJIEM  palrOHAIHLHOTO
MPUPOIOTIONB30BAHUS, TIOMOJHEHHUS JHEPTeTUYECKUX PECYpCOB U COXPAaHEHHS TMPHPOTHOTO
paBHOBECHS, OCO3HAHMS HEOOXOJUMOCTH OCpPEKHOTO OTHOUICHHUS K TPHPOJIE U CBOEMY
3I0POBBIO, & TaAKXKE MPUOOPETEHHS OIBITA UCIIOJB30BAHUS MMOJYYCHHBIX 3HAHUMA ISl TIPUHSATHUS
TPaMOTHBIX PEIICHUH B CUTYAIUSIX, CBSI3aHHBIX C XUMHUUYECKUMHU SIBIICHUSMHU.

B yueOHOM 1ane cpemaHero oOmiero oOpa3oBaHUS MpeaMeT «XUMUsS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMETHOH 0bnacTu «EcTecTBeHHO-HAYYHBIE MTPEIMETHI.

OOmiee ynciio 4acoB, OTBEACHHBIX JUIS M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmiero obpa3zoBaHusi, coctaBiser 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hezmenio), B 11
kiacce — 34 vaca (1 4ac B Hezelo).



COJAEP/)KAHUE OBYYEHUA

11 KJIACC
OBIIAS U HEOPTTAHNYECKAS XUMUA

Teopernyeckue 0CHOBBI XMMUH

XuMu4yeckuil sneMeHT. AToMm. Sapo aroma, H30TONBL. IEKTPOHHAs OOOJIOYKA.
DHepreTuvecKre YpoBHHU, TIOyPOBHU. ATOMHBIE OpOHTalH, S-, p-, d- anemeHThl. OCOOCHHOCTH
pacripesieieHus] JIEKTPOHOB MO OpOUTANIIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmoauueckas cucreMa XuMu4eckux semeHtosB J[. M.
MenpeneeBa. CBs3b NEpUOAUYECKOTO 3akoHa U Ilepumonnueckoil CHCTEMBl XUMHUYECKHUX
anementoB JI. . MenpaeneeBa ¢ COBpEeMEHHON TEOpUEH CTPOECHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUsI CBOMCTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH HPOCTBIX U CJIOKHBIX BEIIECTB
0 Tpynnam 1 nepuogam. 3Hauye€HUue NMEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKasl CBsI3b. BUIbl XUMHYECKOW CBs3W (KOBaJICHTHAS
HETOJISIpHAst W TIOJIIpHAs, MOHHAsA, MeTaJIMuecKkas). MexaHu3Mbl 0Opa3oBaHUSl KOBaJEHTHOU
XUMUYECKON CBs3M (OOMEHHBIN M JIOHOPHO-aKIENTOpPHBIN). Bogoponnast cBsizb. BaleHTHOCTS.
DnexTpoorpuniateabHocTh. CTeneHb okucieHus. MIoHbl: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKyISIpPHOTO M HEMOJEKYJISIPHOIO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTaJUIMYECKOU PELIETKU.

[TonsiTue o AucnepcHbIX cucreMax. MICTUHHBIE U KOJIOMAHBIE pacTBOpbl. MaccoBas 107
BEILIECTBA B paCTBOPE.

Knaccugpukamust Heopranuyeckux coequHeHuil. HomeHknaTypa HEOpraHMYEeCKHX
BelIeCTB. ['eHeTHuecKasl CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMICKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckass peakius. Kinaccuukamuss XUMHYECKHX pEakUuil B HEOPraHMYeCKOW Hu
OpraHUYeCKON XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPAILECHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, e€ 3aBHUCUMOCTh OT Pa3Nu4HbIX (pakTopoB. OOpaTUMble peakluu.
Xumuueckoe paBHoBecHe. PakTOpbl, BIUAIOIIME HA COCTOSHUE XHUMHUYECKOIO DPABHOBECHS.
[Tpunuun Jle [larenbe.

Onextponurnyeckas aucconuanus. CuiibHble U cialble 31ekTponuThl. Cpena BOJIHBIX
pacTBOpOB BEILIECTB: KHUCTas, HEUTpasibHas, IIeJI0YHasl.

OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEpUMEHTAIbHBIE METOIbl M3YyYEHHs BEIIECTB U UX IMPEBPALICHUN: JEMOHCTPALMS
tabmun «Ilepuonuueckas cucrema xumudeckux snemeHtoB JI. WM. MenneneeBay, u3zyudeHue
MoOJIeTiell KPHUCTAJUIMYECKUX pemETOK, HaOMIoJeHHe U OMHMCaHWEe JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (PasjOXKEHHE MEPOKCHAA BOAOPOJA B MPHUCYTCTBUH KaTalu3aTopa,
OIIpE/IEIIEHUE CPENbl PACTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBLHOIO MHAMKATOPA, PEAKIIMH
MOHHOTO OOMeEHa), MpOBEJIEeHUE NPAaKTHUUeCKON paboThl «BiusHue pa3nuyHbix (AKTOPOB Ha
CKOPOCTb XUMUYECKOW PEaKIIUN».

Pacuérnsbie 3anaun.



Pacuérel no ypaBHEHUSIM XUMUYECKHUX PEAKILIUA, B TOM YUCIIE TEPMOXUMHYECKUE PACUETHI,
Pacy€ThI C UCMOJIB30BAHUEM MOHATHS «MAcCOBas 10JIs1 BEIIECTBAY.

Heopranuueckasi xumus

Hemeramnsl. I[lonoxkenue HemetaioB B Ilepuoguyeckoil cucTeMe XUMHUYECKUX
anementoB JI. M. MenzaeneeBa m 0OCOOEHHOCTH CTpoeHHs aTomoB. Du3myeckue CBOWCTBa
HEMETAIJIOB. AJUIOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cephl, (hocdopa u yriepoaa).

XWMHYECKHE CBOWCTBA BaKHEHIIMX HEMETa/UIoB (TallOTeHOB, cephl, a30Ta, (ocdopa,
yIliepo/ia U KPEMHUS) U UX COEAMHEHUH (OKCUIO0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOAHBIX
COCTMHCHHM ).

[IpruMmeHeHre BaXKHEUIINX HEMETAVIOB U UX COEUHEHHU.

Mertaiuel. [lonoxenne metamioB B [lepuoguyeckoil cuCTEMe XMMHYECKUX AJIEMEHTOB /JI.
N. MenneneeBa. OcCoOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aToMOB MeTauioB. Oomue
¢uznyeckue cpoiicTBa MeTayyioB. CIUIaBbl METAIOB. DJIEKTPOXUMUYECKUN Psij HaNpsKEHHM
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEHUIIUX METAJJIOB (HATPHWM, KalWud, KaJdbIlMH, MAarHuu,
AITIOMUHUMN, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

O61mue ciocoObl MoMy4YeHHst MeTaoB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJIbl W3Y4YEHUs BEIIECTB W HX MPEBpAlEHUN: H3yUYCHHE
KOJUIeKIIMU «MeTayuibl M CIUIaBbD», OOpPA3IOB HEMETAJUIOB, PEIICHHUE JKCIEPUMEHTATBHBIX
3amay, HaOMIOJCHWE W  OINKCaHWe JICMOHCTPAIIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3aMMOJIeiCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMH KHCIIOT M IIEIOYEeH, KadyeCTBEHHBIC
peaKiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO U3 YUYACTBYIOIIMX B PEAKIMH BEIIECTB, pacdEThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xumun B 00eciedeHnH YKOJIOTHYECKOM, YHEPTeTUYECKON M TTUIIEBOM 0€3011acCHOCTH,
pa3BUTHM MeAWIUHBL. [loHSATHE O HAy4YHBIX METOJax TO3HAHUS BEMIECTB W XUMHUYECKHUX
peaKLuid.

[IpenacraBnenuss 00 OOMMX HAyYHBIX NPHHIMIAX I[POMBIIIJICHHOTO  TOJYYCHHS
Ba)KHEUIIIHX BEIIICCTB.

UYenoBek B MHUpE BEUIECTB M MAaTEpPHANIOB: BaXXHEHIIME CTPOUTENIbHBbIE MAaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaabl IJis SJICKTPOHHKH,
HaHOMAaTEpHAJIbl, OPraHMYECKUE U MUHEPAIbHBIC YA0OPCHHUS.

XuMusg W 3I0pOBbE YEJOBEKA: MpaBWJIa HMCIOJIb30BaHUSA JIEKAPCTBEHHBIX MPENapaToB,
npaBujia 6€30MacHOr0 MCTIOIB30BaHMS MIPENapaToB OBITOBOM XUMHUHU B TMIOBCETHEBHOMN KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeIMEeTHBIX CBS3CH MpU W3YYEHUHW OOIIeHd W HEOPraHUYECKON XUMHH B
11 xyacce OCyIIECTBIIETCS Yepe3 UCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH,
TaK M MOHATHUM, SBISIFOUIUXCS CUCTEMHBIMH JJII OTACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O
[MKJIA.

OOmue ecTecTBEeHHO-HAYYHBIE TIOHATHS: HAy4YHBIM (aKT, TUNOTe3a, 3aKOH, TEOopus,
aHaIM3, CHUHTE3, Kiaccudukanus, MEPUOJUYHOCTD, HaO0JII0ICHHE, AKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHHE, SIBJICHHE.



duzuka: Marepusi, SHEprus, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOI,
PaZMoOaKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUYECKUII YPOBEHb, BEIECTBO, T€I0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, (PU3NUECKHUE BETUUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: knetka, opraHusM, 5KOcHcTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIICCTB B OpTraHU3ME.

I'eorpacdusi: MuHEpasnbl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMbIe, TOTLTUBO, PECYPCHI.

Texnonorus: XUMHUYECKas MPOMBIIIUIEHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaos, CEIBCKOXO035MCTBEHHOE MIPOU3BOACTBO, nuieBas
MPOMBIIIICHHOCTh, (apMareBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHUECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEPHUANIOB, 3JEKTPOHHASI MPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTHUH.



INDIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBnmuBaeT TpeOOBaHHA K pE3yJlbTaTaM OCBOCHHUS OOYyUYalOMIMMUCS
IIPOrpaMM CpeIHEro oO0Iiero oopa3oBaHus (JMYHOCTHBIM, METANPEAMETHBIM U IMPEIMETHBIM).
HayuHo-meronuyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
IIPOrpaMM CpeIHEro o01Iero 00pa3oBaHus SABISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXO/.

B cooTBeTCTBUM € CHCTEMHO-AEATENBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHMS IpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro oOwero oOpa3oBaHMs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISAIOILNE!

OCO3HaHHE OOYYAIOLUIMMHCS POCCUHCKONW TPa’KAAHCKOM HAEHTUYHOCTH — T'OTOBHOCTU K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HAJINYME MOTUBAIMH K 00y4EHUIO;

I[eJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIIMXcs PyKOBOJCTBOBaTbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, IIPUCYIIMMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0Opa3oBaHuS;

HaJIMYKME TPaBOCO3HAHUS 3KOJIOIMYECKOM KyJbTYpbl M CHOCOOHOCTH CTaBUTh €U U
CTPOUTD KU3HEHHBIE IJIaHbI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpeaMera «XHUMHsD) JOCTUIAIOTCS B E€IMHCTBE
y4eOHOM M  BOCIUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C€ T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMH U HJACaJaMU  POCCUHCKOTO
IpaXJaHCKOro OOIIecTBa, NPUHATHIMM B OOIIECTBE HOPMaMU U TNPaBWJIaMHU MOBEJICHMS,
CIOCOOCTBYIOIIMMHU IIPOLIECCAM CAMOIIO3HAHMs, CaMOPa3BUTUS M HPABCTBEHHOI'O CTAHOBJICHUS
JMYHOCTH 00YYarOLINXCS.

JIMyHOCTHBIE Pe3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTPaxaroT CPOPMHPOBAHHOCTH
OlbITa TIO3HABATEJIBbHOW M TNPAKTUYECKOM JAEATEIBHOCTH OOYYaIOIIMXCS M0 pealu3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HaHUS 00yYaroIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBaXKEHUS K
3aKOHY W NIPaBOIOPSIKY;

IIPEJICTABICHU O COLMAIBHBIX HOPMax M IpaBWIaX MEKIMYHOCTHBIX OTHOLICHHH B
KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW EATENBHOCTH MPH CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnN YYeOHbIX U T03HABATENIbHBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U MPHUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apTyMEHTBI IPYTHX
IIPY aHAJIM3€E PA3INYHBIX BUIOB yUeOHOU AESITETbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOI'O OTHOILIEHUS K HMCTOPUYECKOMY M HAYyYHOMY HAcCJIEJUI0 OTEUECTBEHHOMU
XMMMUY;

yBaXKEHHMs K Ipolleccy TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUYECKOrO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHMS HAyKH €CTh Pe3yJIbTaT JUIMTENIbHBIX HAOIIOJEHHH,
KpPOMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOMCKOB, MOCTOSSHHOTO TPY/1a YUEHBIX U IPAKTUKOB;



MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHHH U TIOCIEAYIONIEM aHaJIU3e
WH(GOPMAIIUHU O MEPEIOBBIX JOCTHKCHUSX COBPEMEHHOW OTCUECTBEHHOW XUMHUH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHMSI, 3TUYECKOTO MOBEACHMUS,;

CIIOCOOHOCTH  OIIEHWBATh CUTYyallud, CBSI3aHHBIC C XWMHUYECKHUMH SIBJICHUSMHU, |
MPUHUMATh OCO3HAHHBIE pPEIICHUs, OPUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTM OLIEHMBATh CBOE IOBEICHHE W IIOCTYIIKM CBOHMX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUMA ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbI 310POBb:

MOHMMaHMA LEHHOCTEH 3I0pOBOrO M Oe3omacHoro oOpas3a >XU3HH, HEO0OXOJAUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOmro/IeHns TpaBWil O€30MacHOTO OOpalIeHHs] C BEIIECTBAMU B OBITY, MMOBCEIHEBHOU
KHU3HU U B TPYJIOBOM NEATEILHOCTH;

MOHMMAHUSA LEHHOCTH TPaBWJ WHAMBUAYAIBHOTO U KOJUJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOXKAIOIINX 3JOPOBbIO U )KU3HU JTIOJEH;

OCO3HAHUS TOCIEACTBUA M HENPHITHS BPEIHBIX MPUBBIYECK (YIOTPEOICHUS ATKOTOIIS,
HapKOTUKOB, KypeHUs);

5) TpyA0BOro BOCIMTAHUSA:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBAaTEeNIbCKON  JEeSTENIbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M APYTHUX BUJIAX JCSTCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIIEHUH MPAKTHUECKUX 3a/ad COLUaIbHOU
HAIpPaBIEHHOCTHU (B paMKaX CBOETO Kjacca, MIKOJIbI);

HMHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOECCHil pa3lIuYHOrO pojia, B TOM YHUCIE Ha
OCHOBE NMPUMEHEHHMSI IPEIMETHBIX 3HAHUMN 110 XUMUH;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYA0BOU JAESTEIHHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYyAJIbHOM TPaeKTOpUH OOpa3oBaHUS,
Oyayuieil mpodeccuu U peanu3alii COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB 1 MTOTPEOHOCTEH OOIIECTRA;

6) 3K0JI0rH4YecKOro BOCIUTAHMS:

HKOJIOTMYECKH 11e7IeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KM3HU Ha 3emiie;

MOHMMAHUS TJI00ALHOTO XapaKTepa SKOJIOTHUECKUX MPoOsieM, BIHMSHHS YKOHOMHYECKHIX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUSI HEOOXOAMMOCTH HCITOJIb30BAHUS JOCTHIKCHUM XUMHH IS PEIICHUS BOIIPOCOB
paIoOHAIBHOTO MTPUPOIONOIB30BAHUS;

AKTUBHOTO HETIPUATUSA JEHCTBUN, TMPHUHOCAIINX BPEI OKPYKAIOIICH MPUPOIHON cpeje,
yYMEHHsSI TIPOTHO3UPOBATH HEONArONpHUATHBIE HKOJIOTMUYECKHE TMOCIEACTBHS MPeAIPUHUMAEMBIX
JEWCTBUM U NMPEOTBpAIATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYpbI, OIbITa
NESTEIbHOCTH  HKOJOTMYECKON  HANpaBJIEHHOCTH, YMEHHUS pPYKOBOJICTBOBATHCSI HMHU B
MMO3HABATEIbHOW, KOMMYHUKATUBHOMN U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTHBOCTOSTH HJICOJOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPaKTUKU;



MOHMMAHUS CHeIU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaIlMOHAIIBHOTO HAYYHOT'O MBIIIICHUS, CO3JJaHUU IIEJIOCTHOTO MPECTaBIEHUSI 00 OKPYKaIOIIEeM
MHpE KaK O €IMHCTBE IMPUPOALI M YEJIIOBEKA, B MO3HAHMHM NPHUPOJHBIX 3aKOHOMEPHOCTEH H
perieHn: IpooJIeM COXPaHEHHS TPUPOJHOTO PABHOBECHSI;

yOSKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW IMBHIM3AIUU: B €8
TYMaHUCTHYECKON HAIpPaBICHHOCTH M Ba)XKHOM POJNHM B CO3/JaHMU HOBOM 0a3bl MaTepuaibHOU
KYJBTYPBI, PEIIEHUN TJI00ATBHBIX MPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OHEPreTHUYECKOM, THUIIEBOH © DKOJIOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecreueHn YCIOBHN YCIICITHOTO TPYyIa M SKOJIOTHYECKH KOM(POPTHON JKU3HH KaXKIOTO YJieHa
o01ecTBa;

€CTECTBEHHO-HAYyYHOM TPAMOTHOCTH: TIOHMMaHWA CYIIHOCTH METOJOB IIO3HAHUA,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCITOJIB30BATh IMOTyYaeMble 3HAHUS IS
aHaM3a M OOBSICHEHUS SBJICHUN OKPYXKAIOIIET0 MHpa W MPOUCXOISIIMHUX B HEM HM3MEHEHUH,
YMEHHUSI JIeJ1aTh 00OOCHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TAHHBIX
C LEJIBIO TIOJIYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO MCIIOIh30BaTh XUMUYECKUE 3HAHUS ISl PEUICHHs TIpoOieM
B peaIbHBIX KU3HEHHBIX CUTYaLIUSX;

HMHTEpEeCca K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO U CaMOOOpPa30BAaHHIO, K
AKTUBHOMY TIOJIyYEHHUIO HOBBIX 3HAHMH MO XUMHUHA B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuuHbiXx cdepax mpodeccruoHanbHON

JESTEIIHOCTH.
METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHHUS YYEOHOTO IpenMeTra «XUMHs» Ha YPOBHE
cpemHero o0mero o0pa3oBaHus BKIOYAIOT:

3HAYMMBbIC UTSI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXIUCIUILTHHAPHBIE
(MeXIIpeMeTHbIE) OOIeHAayYHbIE TOHSATHS, OTPaXKAIOIINE IIETIOCTHOCTh HAyYHOH KapTHHBI MHpa
U crienu(rKy MEeTO0B MO3HAHMS, UCTIONB3yEMBIX B €CTECTBCHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, SIBJICHUE, IMpOoIecc, CHCTeMa, HAayyHbIH (aKkT, MPHUHIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHNe, HAOII0IeHUe, U3MEPEHHUE, SKCIIEPUMEHT U JIpYTHE);

yYHHBEpCallbHbIe  ydeOHble  JeHUCTBHS  (TMO3HABaTeIbHBIE,  KOMMYHHKATHBHBIE,
perynsTuBHBIE), oOecreunBaronie  (GopMupoBaHue (YHKIMOHAJIBHOH T'PaMOTHOCTH |
COIMATBHON KOMIIETEHIINN 00y4JaloImuXCs;

CIOCOOHOCTh ~ OOYYAIONIMXCS  WCIIONIb30BaTh ~ OCBOCHHBIE  MEXIHCIUILTHHAPHBIC,
MHPOBO33pPEHYECKUE 3HAHHMS M YHUBEpCaJbHbIE Yy4YeOHbIC MEHCTBHS B IO3HABATEIBHOW WU
COIMATBHON MPAKTHKE.

MertamnpeqMeTHble pe3yNbTaTbhl OTPAXKAlOT OBNAJCHUE YHUBEPCAIbHBIMH YYEOHBIMHU
M03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OgJaieHHe YHUBEPCAJIBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /ICHCTBUAMM:

1) 6a3oBble JIOrHYecKHe NeHCTBUSA:

CaMOCTOATENIbHO (hOPMYJTHPOBATh M aKTyalIW3UpoBaTh MpoOieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPEAENSATh IETH NESTENFHOCTH, 3a/aBasi MapaMeTpbl M KPUTEPUU HX JOCTHKCHUS,
COOTHOCHTH Pe3yJIbTaThl IESATEIBHOCTH C TIOCTABICHHBIMH [EISIMH;



UCIIOJIb30BaTh TPU OCBOEHUM 3HAHMW NPHUEMBI JIOTUYECKOTO MBIIIIEHUS — BBIICIATH
XapakTepHble TMPU3HAKM TMOHATHUM W YCTaHABIMBATh UX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHE MMOHATHUS JJIs1 OOBSCHEHUS OTJCIBHBIX (PAKTOB M SBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIsl KIIaCCU()UKALIMK BEILIECTB U XUMUYECKUX PEaKIIHIA;

YCTaHABIIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEX]Ly U3y4aeMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE PpaCCyXJIeHHs (MHIYyKTHBHbIC, JEIyKTHBHbIE, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

NPUMEHSATh B Mpoliecce MO3HAHUS, UCTIONb3yeMble B XUMUM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABIECHUS — XUMUYECKHI 3HaK (CUMBOJI) 3JIEMEHTA,
XUMUYecKass (QopMyna, ypaBHEHHE XUMHUYECKOW peakIuu — TPH PEHIeHWH Yy4eOHBIX
MIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, NMPUMEHATh Ha3BaHHbIE MOJEIbHbIE NPEACTABICHUS
JUTS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3yUYaeMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 6a30BbIe HCCIEA0BATEIbCKHE HeHCTBHS:

BJIaJIeTh OCHOBAaMH METOJI0B HAyYHOI'O IIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIA;

dbopmMynHMpoBaTh IIENTM M 3a7ayd  MCCIEJOBAHUS, MCIIONB30BaTh IOCTaBJICHHBIE U
CaMOCTOSITENILHO c(hOpMyTUpOBaHHbIE BOMPOCH! B KaUECTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
st POPMHUPOBAHUS TUIIOTE3HI 110 MIPOBEPKE MPABHIIHOCTH BHICKA3bIBAEMBIX CYXKICHUI,

BJIa/IETh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEACHUS YUEHHUUECKHX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
MIPOrHO3UPOBAaTh €ro pe3ysbTaT, (opMyaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOH HCCIIEIOBATENIbCKOM M MPOEKTHOH JesTeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHHUS
MIPAKTHUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B IMO3HAHUSI.

3) padora ¢ undopmanueii:

OPHEHTUPOBATbCA B pa3IMYHBIX HCTOYHUKAX HHpOpMaUuu (HAYYHO-TIOMYJIsIpHas
JUTepaTypa XUMHUYECKOTO COJAEpXaHMs, CIpaBOYHble MocoOus, pecypcbl HWHTepHera),
aHATM3UPOBaTh HMH(MOPMAIMIO PA3IUYHBIX BUIAOB U (OpM MpencTaBICHHs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUUBOCTD;

(dbopMyIHMpOBaTh 3ampOChl M TNPUMEHATh pPa3IUYHBIE METOABI TPU TOUCKE M OTOOpe
uHpOpMaLuu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHBIX 3aj1au ONpeIeIEHHOTO THIIA;

IpUOOpeTaTh OMBIT KCIOJIb30BaHUS MH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOMPATh ONTHMAIBHYIO (HOpPMY MpeacTaBiIeHUs HHPOPMAIMH (CXEMBI,
rpaduku, quarpammbl, TaOJUIbI, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIM $3bIK B KadyecTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOM
uHpOpMaLuel: NPUMEHATh MeEXIpeIMeTHble ((U3MUecKue M MaTeMaTHYeCKHe) 3HaKd U
CHMBOJIBI, (pOopMyJTbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCTOJIb30BaTh M MPeoOpa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA HATISTHOCTH.

OgiaieHHe YHMBePCAJbHBIMA KOMMYHUKATHUBHBIMHU JAeHCTBUAMM:

3a71aBaTh BOMPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMBI B XOJI€ TUAJIOTA W/HMIIU TUCKYCCHUH,
BBICKa3bIBaTh UJEH, (GOPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCHUTEJIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;



BBICTYINIaTh C IpE3CHTAllel pe3yNbTaTOB MO3HABATEIBHOM AEATENIbHOCTH, MOTYYEHHBIX
CaMOCTOSITENIHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBIOJHEHHH XHUMHYECKOTO
HKCIEPUMEHTA, NPAKTHYECKOW pabOThl MO HCCICAOBAHUIO CBOWCTB HW3yYaeMbBIX BEIIECTB,
peanuzanuyu y4eOHOro Inpoekta M (OpMyJIHpOBAaTh BBIBOJBI MO pe3yjbTaTaM HPOBEAEHHBIX
WCCIICIOBAHUM MYTEM COTJIACOBAHUS TIO3HUITHI B X0/1e 00CY X ICHHS U1 0OMEHAa MHCHHSIMHU.

OBJajieHHe YHUBEPCAJIBLHBIMH PeryIATHBHBIMM AelCTBHSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATH M OCYIIECTBIATh CBOK IO3HABATENbHYIO JIEATEIBHOCTD,
orpenenss e€ Hear U 3aJadd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeJUlaraéMblii aITOPUTM JIEHCTBUH TPU BBHIOJHEHUH YYEOHBIX M HMCCIIEOBATENIbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO WX PEIIeHHs C YUIETOM IOTyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUUECKUX PEAKIIHAX;

OCYILECTBIISATh CAaMOKOHTpPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHaIW3a U
CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATbBI

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOEHHS Kypca «OOmass W HeopraHuyeckas XUMHs»
OTpaXaroT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUN: O XWMHUYECKOW COCTaBIIAIONIEH €CTECTBEHHO-
HAay4yHOM KapTHUHBI MHpa, POJIM XHMHUU B IO3HAHUU SIBICHUN NPUPOIBI, B (OPMHUPOBAHUU
MBIIUICHUS W KYJIbTYphl JHYHOCTH, €€ (DYHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOW MAJis
pelleHnsT TPAaKTHYECKUX 3a7ad M SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IIPUPOJHOU CpELE;

BIIQJICHUE CHUCTEMOW XHUMHUYECKMX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOIINE
MOHATHUS (XMMUYECKUN JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JeKTPOHHBIE OPOUTAIIN aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIPHBIH OO0BEM, BaJCHTHOCTb, JJIEKTPOOTPHIIATEIBHOCTh, CTETECHb
OKHUCIIEHUSl, XHMMHYECKass CBs3b (KOBaJCHTHAs, HWOHHAas, MeTaJsIM4yecKas, BOJOpPOIHAsA),
KpUCTAJUIMUECKass  peméTka, TUIBl XMMHYECKUX  peakluil, pacTBOp, DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOIUTHYECKAsE JAMCCOLMALINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON  peakliMu, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbI  (Teopus
JJIEKTPOJIUTUYECKON Jaucconuanuu, nepuoaudeckui 3akoH JI. UM. MenneneeBa, 3akoH
COXPAaHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHs WM NPEBpAIIECHUs 3HEPIUU INPU XUMHUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMH S3bIK XMMHMH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXKAlMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBJICHHI,
(akTosIOTUYECKUE CBEJIEHUSI O CBOWMCTBAX, COCTaBe, MOJYyUYEeHUU U OE30MacCHOM HCHOJIb30BAHUU
BaYKHEHIIINX HEOPraHUYECKHUX BEUIECTB B ObITY U MPAKTUYECKON JIEATEILHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpHbIE MPU3HAKK MOHSATHH, yCTaHABIUBATh
MX B3aUMOCBA3b, HUCIIOIB30BATh COOTBETCTBYIOIIME MOHATUS MPU ONMHMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHUN MCIIOJIb30BATh XUMHUECKYIO CHMBOJHKY JJISI COCTaBJICHUS
dbopMyn BeIIECTB W ypaBHEHHH XWMHUUYECKHUX PEAKIUH, CHUCTEMaTHUECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHbIE Ha3BaHUS OTACIIbHBIX HEOPraHWYECKUX BeEIIeCTB (yrapHbIi ras,
YIJIEKUCHIBIA a3, aMMHaK, ralméHas W3BECTh, HEram€Has W3BECTb, NMUTbEBAas CONA, NMUPUT M

IpyTHe);



c(OPMHPOBAHHOCTH YMEHUH ONpEeNsTh BAICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOrO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJICHTHAs!, HOHHA,
METaJIJINYECcKasi, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BelleCTBa (aTOMHasl, MOJIEKYJIsIpHas, MOHHAas, MeTajlIndeckas), XapakTep cpelbl B BOAHBIX
pacTBOpax HEOPraHWYECKUX COECAMHEHMUIA;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAIECKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONpPENeNEHHOMY KJIAcCy/TpyMIie COeTUHEHNH (IIPOCThIe BEIECTBA — METAJIBI U
HEMEeTaJlIbl, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE TUIPOKCHIBI, COIIH);

c(OPMHPOBAHHOCT, YMEHMH pacKpbIBaTh CMBICAT mepuoaudeckoro 3akona J[. W.
MenzneneeBa U JE€MOHCTPUPOBaTH €r0  CHUCTEMATH3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKIINH;

C()OPMHPOBAHHOCT ~YMEHHMH  XapakTepu30oBaTb JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX IeMEeHTOB 1—4 nepnonos [leprnogudeckoil cucteMsl XUMHYECKHUX d1emMeHToB /1. 1.
MeHeneeBa, HCIONB3Ysl MOHATHS «S-, p-, d-2JIEKTpOHHBIE OpPOUTAIM», «IHEPreTUUEcKue
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX D3JEMEHTOB M HUX
COCIMHEHMH 110 nepuoaaMm u rpynnam [lepuoandeckoil cucTeMbl XUMHAYECKHX 3i1eMeHToB /1. M.
MeHaeneena;

C(OPMHPOBAHHOCT, YMEHHMH XapaKTepH30BaTh (ONMUCHIBATH) OOMIME XWMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PAa3JINYHBIX KJIACCOB, IOATBEPXkKIATh CYyIIECTBOBAaHUE
TCHETUYECKOM CBSA3M MEXIy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIUBIO yYPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH;

c(OPMHPOBAHHOCTh YMEHMS KIAaCCU(UIUPOBATh XMMUYECKHE DPEAKLUU I0 Pa3IUYHbIM
IOpU3HaKaM (YUCIly M COCTaBy pearupyroolux BeIIeCcTB, TemioBoMy 3(ddekty peaxnuu,
M3MEHEHHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yYaCTHIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHHMI COCTABIIATh YPAaBHEHHS PEAKLUH Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAalEHHbIE YPABHEHUS peaKklUUid MOHHOIO OOMEHa, YUMThIBAsl YCIIOBUS, IPU KOTOPBIX 3TU
peakuuu UayT 10 KOHLA;

C()OPMHPOBAHHOCTh YMEHHH IPOBOAUTH pEAKIMM, HNOATBEPKIAIOIINE KaueCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKMX BEIIECTB, pPACHO3HABATH ONBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIME B BOAHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

C()OPMHPOBAHHOCTh YMEHHUM pacKpblBaTh CYHIHOCTh OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakiuii OCPECTBOM COCTABICHHSI SJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEeaklnuu OT
pa3iauuHbBIX (PAKTOPOB; XapakTep CMELIEHHs XMMHUYECKOTrO pPaBHOBECUS B 3aBUCUMOCTU OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHUMHUYECKHE IPOLECCHI, JIeXKallue B
OCHOBE MPOMBIIIIEHHOTO MOJyYeHHUsI CEPHON KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTD
npeacTaBieHuit 00 OOIIMX HAayYHBIX MPUHLMIIAX U HKOJOTHYECKUX IMpodiieMax XMMHUYECKOTro
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOAWUTH BBIYMCICHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHUWH Ta30B MPHU XUMHYECKHX
peakusax, Macchl BelIecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wil 00bEMY OJIHOTO W3 YYAaCTBYIOIIMX B PEAKIMH BEUIECTB, TEIUIOBOTO A(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BELIECTB, IPEBPALLECHNS U COXPAaHEHMSI SJHEPTUN;



c(OPMHPOBAHHOCTh YMEHUH COOJIIO/ATh MpaBUiIa MOJIb30BAHUS XMMUYECKOH MOCYN0H U
nabopaTOpHBIM 000PYAOBaHUEM, a TAKXKE MPaBHIa OOPALICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMHU TI0 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUUECKUX OTBITOB;

C()OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATE XUMHUYECKUH DSKCIIEPUMEHT
(pa3noxxeHue TMEpOKCHIAa BOJOPOAA B IPHCYTCTBUM KaTalU3aTOpa, OINPENEIECHUE Cpeabl
pPacTBOPOB BELIECTB C MOMOIIbIO YHUBEPCAIBHOIO MHIUKATOPA, BIHUSHUE Pa3IUYHbIX (PAKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, peaklMd HOHHOrO OOMEHa, KayeCTBEHHbIE pPEaKLUH Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE 3KCIIEPUMEHTATbHBIX
3ajauy mo TemMaMm «Metamub»y U «Hemeramib») B COOTBETCTBUH C TNPAaBWIIAMU TEXHUKU
0e30macHOCTH MpH 0OpaIleHNH C BEUIECTBAMH H JIAOOPaTOPHBIM 000PYIOBAHUEM, TIPEICTABIISATH
pe3yabTaThl XUMHUYECKOTO OJKCIEpHUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMpOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHMHM KPUTHUECKH aHAJIM3HPOBATh XUMHUUYECKYI0 HHGOpPMAIUIO,
MOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEICTBa MaccOBOW KOMMYHMKauuu, MHTepHeT u
JIPYTHX);

c(OPMHPOBAHHOCT, YMEHHMH COOJIOAATH TMpaBHJa HSKOJOTHYECKU IEJIeCO00pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH JEATETBbHOCTH B LEISIX COXPAHEHUS CBOETO 37I0POBbS U
OKPY’KaroIlled MPUPOJHOM Cpelibl, OCO3HABATH ONACHOCTh BO3JCHCTBHS HA YKUBBIE OpraHU3MBbI
OTpeIeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokazatens [1JK, moscHaTs Ha mpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAIICHNS UX BPEIHOTO BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA;

UIs 00y4aroluXcs C OrpPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS: YMEHHME HPUMEHSTH
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XMMUYECKUX SIBICHUI;

JUIA  CJENbIX W CHa0OBUIAIIMX OOYYaroIUMXCsA: YMEHHME MHCIHOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy oOo3HaueHuit JI. bpaiins i 3anucu XMMU4ecKux (pOopMyIL.



TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM (uudpoBbie)
Ne n/n KonTpoibHbie IIpakTnyeckue
NMpPOrpaMMbI Bcero o0pa3oBaTeJ/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMMH
Crpoenne aromoB. [lepnoanuecknii 3akoH
1.1 u Ileproauyeckas cucteMa XUMHUYECKHUX 3
anemenToB JI. V1. MenneneeBa
12 Crpoenne BemecTBa. MHOTOOOpasne 4
’ BEIIIECTB
1.3 XUMHUYECKHUE PEAKIIUU 6 1 1
Hroro o pazneny 13
Pa3nen 2. Heoprannyeckasi Xumusi
2.1 Merannsl 6 1
2.2 Hewmeranisl 1 1
3 CBsI3b HEOPTaHMYECKUX U OPTAaHUIECKHIX )
’ BEILIECTB
Wroro no pazaeny 17
Paznen 3. Xumus 4 *Ku3Hb
3.1 XuMus 1 )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




INIOYPOYHOE IIVIAHUPOBAHUE

11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThl

IIpakTHnyeckue
padoThI

Hara
U3y4YeHHs

DJIeKTPOHHbIE
nuppoBbIe
o0pa3oBaTeJIbHbIE

pecypcebl

XUMHUYECKHUM 37IEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTYypaIus aTOMOB

[Tepuonuueckuii 3axoH u Ilepuoanueckas
CHCTEeMa XMMHUYeCKHX 3JieMeHToB JI. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M UX COCAUHECHHUH I10
rpymnrnaM u nepuojam. 3HaueHHe
MEePUONYECKOTO 3aKOHA U CUCTEMBI
xumuueckux snemeHToB .M. Menpaeneena B
Pa3BUTHH HAYKH

CtpoeHue BenecTBa. XUMUYECKas CBS3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUs KOBAJIEHTHOM
cBs13u. BonopoaHas cBs3b

BaneHTHOCTB. DIEKTPOOTPUIIATEIHHOCTb.
Crenens okuciieHns. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHUS

[Tondarue o nucnepcHbIX cucreMax. IcTuHHBIE
Y KOJIJIOMJAHBIE pacTBOpbl. MaccoBas 10s
BEILIECTBA B pacTBOpE

Knaccudukanus u HOMeHKIaTypa
HEOPraHW4eCKHUX coequHeHui. I eHeTnueckas




CBs3b HCOPraHMYCCKUX BEUICCTB, PA3JIMYHBIX
KJ1aCCOB

Krnaccudukanus XuMHUYECKHX peakui B
HEOPraHW4YeCKON U OPraHMYeCKON XUMUH.
3aKOH COXPaHEHHUS MACCHI BEIIECTB; 3aKOH
COXpaHEHUS U IIPEBPAILCHUS DHEPTUH TIPH
XUMHYECKUX PEAKIUIX

CxopocTh peakmun. OOpaTHMBIE PEAKITHH.
XHUMHUUYECKOE PaBHOBECUE

10

[Mpaktuueckas pabora Ne 1. «Bnusaue
pas3In4HBIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON pEaKII»

11

DnekTponutuieckas auccormanys. [lorsrue o
BOZIOpOAHOM ToKazarene (pH) pactBopa.
Peakrun nonnoro oomena. ['muponns
OpPraHMYECKUX U HEOPTAaHMUYECKUX BEIIECTB

12

OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE peaKknuu.
[TonsiTne 00 3MIEKTPOIM3E PACIUIaBOB U
pacTBOpOB coneit

13

KontponbsHas pabota 1o pasaeny
«Teopernueckre OCHOBBI XUMUI»

14

Merannsl, ux nonoxenue B [lepuognueckoi
cucTeMe XuMHudeckux simemeHToB . .
MeHnpgeneeBa 1 0COOCHHOCTH CTPOCHUS
aromoB. OO0mMe pU3NIECKUe CBONCTBA
METaJlIOB

15

CniaBbl METaIIOB. DNEKTPOXUMUYECKUH Pl
HaIPsKECHUI METAILIIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIINX METAILIOB
(HaTpwii, Kanuii, KaTpIIUi, MarHui,




ATIOMUHUIN) ¥ UIX COeTUHECHUN

17

XUMHUECKHE CBOMCTBA XpOMa, MEAHN U UX
COeUHEHUN

18

XUMHUYEeCKHEe CBOMCTBA IIMHKA, JKejIe3a B UX
COeUHEHUN

19

IIpaxTrueckas pabora Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 33/1a4 110 TeME
«Metamms»"

20

Hewmerannsl, ux nonoxenue B Ilepuonnueckoit
CHCTEME XUMHUYECKHUX 3j1eMeHToB /I, 1.
MenzeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB

21

®Du3HuecKrue CBOKMCTBA HEMETAJLIOB.
ANNOTpONHs HEMETAIUIOB (Ha MPUMeEpe
KHCIIOpoJa, cepsl, pocdopa u yriepona)

22

XuMHUyecKre CBOMCTBA raJlor€HOB, CEPhI U UX
COeIUHEHUN

23

XumuuecKkre CBOWCTBA a30Ta, pocodpa u nx
COCIMHEHHN

24

XHUMHYECKHE CBOWCTBA YIJIEPOJa, KPEMHUS U
UX COEOIUHEHUN

25

[IpruMeHEHNE BAXKHEMIIIMX HEMETAIIOB U X
COeUHEHUN

26

O000111eHHE U CUCTEMATH3ALINS 3HAHUH 110
teme «Hemeraieny. Berancnenus mo
YPaBHEHUSM XUMUYECKUX PEAKIUN U
TepMOXI/IMI/I'-IeCKI/Ie paC'-IéTbI

27

[Ipaktrgeckas padora Ne 3. «Pemenue
SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TEME
"HemeTamibr"»

28

KonTtpoinbeHas padora 1o Temam «MeTauiby 1




«HemeTaimen

HeOpFaHI/I‘IeCKI/IC " OPraHUYCCKUC KUCIIOTHI.

29 1
Heopranuyeckue u oprannueckue OCHOBaHUS
AmMoTepHbIe HEOPraHUYECKHUE U

30 OpraHUYecKue coequHeHus. [ 'eneTndaeckas 1
CBSI3b HEOPTAHUYECKUX U OPTaHUIECKUX
BEIIIECTB
Ponb xumMuu B 00ecIieueHHH 3KOJIOTHYECKOM,

31 SHEPreTUYECKON U MHIIEBOH Oe301MacHOCTH, 1
pa3BUTUHU METUIIMHBI
[IpencraBienus: 00 OOIMKUX HAYIHBIX

32 MPUHLUIAX TPOMBIIUIEHHOTO MOJIy4YECHHUS 1
BOKHEHIITNX BEIIESCTB

33 YenoBek B MUpE BEIECTB U MAaTEPUATIOB 1

34 Xumus 1 310pOBbE UeIOBEKa 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI /151 VUEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIsA YYUTEJIA

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

JINCT BHECEHUA U3SMEHEHUIN B PABOYYIO MPOrPAMMY

No PekBM3nUT | MNognucek
n} HaT | XapakTepucTtuka bl COTpYyAHMU
a N3MEeHeHWA DOKYMEHT | Ka

a







