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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo XMMHUHM Ha YpOBHE CpeTHEro o0Iiero oopazoBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
®enepann», TpeOOBaHMI K pe3yibTaTaM OCBOCHHS ¢eaepanbHON 00pa3oBaTENbHOM
nporpammbl  cpeaHero obmero oo6paszoBanms (POII COO), mnpencraBIeHHBIX B
denepaiIbHOM TOCYJIapCTBEHHOM oOpa3oBarenbHOM crangapre COO, ¢ yuérom
Konuenuuu npenogaBanusi yaeOHOToO npeaMera

«Xumus» B oOpa3zoBaTelbHBIX  opraHusamnusx  Poccuiickoit ~ deaeparuu,
peanu3ylouMx OCHOBHbIE 00pa3oBaTelIbHbIE MNPOrpaMMbl, U OCHOBHBIX IOJIOKEHUHN
«Crtpareruu pa3Butus BocnuTanus B Poccuiickoit @enepamuu Ha nepuon a0 2025 roga»
(Pacnopsxenue [IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKe MpOrpamMMbl 1O XMMHH, K ONpPEACIICHUIO OO0IIei
CTpaTeruu OOy4Y€HHUs, BOCHUTAHUS WU Pa3BUTHUA, OOYYaAIOIIMUXCS CPEACTBAMH Y4YEOHOTO
npeaMera

«Xumusi» nas 11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBWIIM KOHIENTYalbHbIE
nosioxkeHus: ®I'OC COO o B3auMOOOYCIOBICHHOCTU LEJEH, COAEpKaHUsA, PE3YJIbTATOB
00yueHus 1 TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

XUMHUYECKOe 00pa3oBaHUE, MOJy4aeMO€ BBITYCKHUKaMU 00Ie00pa3oBaTesIbHON
OpraHu3alllM, SIBISETCS HEOTHEMJIEMOW YacThi0 UX 0O0pa3oBaHHOCTU. OHO CIYKUT
3aBEPIIAIONIMM ATallOM peau3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX IEJIOCTHON CUCTEeME XMMHYECKOTO 00pa3oBaHUs. DTH
[IEHHOCTH KacaloTCid TMO3HAaHUS 3aKOHOB MPHUPOJIbI, (HOPMUPOBAHHS MHPOBO33PECHUS U
o0111e# KyIbTYphI UEJIOBEKA, & TAKXKE IKOJIOTUIECKA 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY
3I0pOBBIO U TIPUPOJIHOM cpeze. Peanuzyercs xumuueckoe oOpazoBaHue 00y4arOUIMXCsl Ha
YpOBHE CpeaHero ooOumero oOpa3oBaHMs CpPEACTBAMH YYEOHOro mpenMera «XUMHs,
CoZIepKaHUE€ U TOCTPOCHHE KOTOPOIrO OIMpPEAENICHbl B MpOrpaMMe MO XUMHHU C Y4ETOM
criel(pUKU HAYKU XUMUH, €€ 3HAYCHUs B MO3HAHUU MIPUPOJIBI U B MATEPHUATBHOUN KU3HU
oOmecTBa, a Takke C Yy4€TOM OOMMX LeJed W MPUHUMUIIOB, XapaKTEPHU3YHOLIUX
COBPEMEHHOE COCTOSIHME CHUCTEeMbl CpeAHero oomiero ooOpa3oBanusi B Poccuiickoit
denepanumu.

XUMHSI KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyl poJib B
COBPEMEHHOW LMBWIM3ALMU, B CO3JaHWM HOBOM 0a3pl MaTepuaibHON KynbTypbl. OHa
BHOCHUT CBOU BKJIaJ] B ()OPMHPOBAHUE PAITMOHAILHOTO HAYYHOT'O MBIIUICHUS, B CO3/IaHNE
I[EJIOCTHOTO TIPEICTABIICHUS 00 OKPYXKAIOIEM MUPE KaK O €AMHCTBE IPUPOJIBI U YEIIOBEKA,
KOTOpoe (OpMUPYETCSI B XUMHUM Ha OCHOBE TIOHMMAHHS BEIIECTBEHHOTO COCTaBa
OKpY>Karollero MUpa, 0CO3HaHUs B3AaMMOCBS3U MEX1y CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU
¥ BO3MOXHBIMH 00JIACTSIMHU MIPUMEHEHHS.

TecHO B3aMMOAEHCTBYST C JAPYTMMU €CTECTBEHHBIMH HayKaMHu, XHMHUS CTaja
HEOTHEMJIEMOM YaCThbIO MUPOBOM KYJIbTYpbI, HEOOXOANUMBIM YCIIOBUEM YCHEIIHOIO TpyAa U
KU3HM KaXJ0ro ujieHa oOuiectBa. CoBpeMeHHasi XUMHUsI KaKk HayKa CO3HMAaTesibHas, Kak
HayKa BBICOKMX TE€XHOJOTUH HalpaBjieHa Ha pelIeHUE TJI00AbHBIX MPOOJIEM YCTOMYMBOIO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOM, JHEPIreTUYECKOW, MHUILEBOM, SKOJOTMYECKOU
0€30MacHOCTH U OXPaHbI 370POBbSL.

B cooTrBercTBMM ¢ OOmMMMH [EISIMH M TPUHIUIIAMU  CPEIHETO OOIIEero
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oOpazoBanus cozgepxkanue npenmera «Xumus» (11 kmacc, 0a30BbI YpOBEHb H3yUEHMUS)
OpUMEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUICKYJIbTYpHYIO IOJTOTOBKY OOYyYaIOIUXCS,
HEOOXOIUMYI0O WM JUIsi BBIPAaOOTKH MHPOBO33PEHUYECKHMX OPHEHTHUPOB, YCIEIIHOTO
BKJIFOUEHUSI B JKH3Hb COIIMYMa, MPOJOJDKEHHS 00pa30BaHUs B Pa3IMYHBIX 00JACTSIX, HE
CBA3AaHHBIX HEMOCPEACTBEHHO ¢ XuMHed. COCTaBIAOIIMMH  OpeaMeTra  «XUMUsS»
ABIAIOTCS  0a30Bble Kypchl — «Opranudeckas xumusi» u «OOIIass 1 HeopraHuyeckas
XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBISIOTCSI OCHOBBI 0a30BOM
HAyKW: CUCTEMa 3HAHUN MO HEOPraHMYECKOW XUMHUU (C BKIIOUEHHEM 3HAHWM W3 00Ien
XUMHUH) U OpraHnuecKoil Xumuu. DopMHUpPOBAHUE TAHHON CUCTEMbI 3HAHUWA TIPU U3YYECHHUH
npeaMeTa o0ecrneyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOT00Opa3us

BEIIECTB HA OCHOBE OOIIUX MOHATHIA, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepkaHusi KypcoB — «Pemienue 3anay no xumun» chopMHpoOBaHa B
porpaMMe Mo XMMHUU Ha OCHOBE CUCTEMHOTI'O MO/IX0/1a K U3yUEHHUI0 Y4eOHOTro MaTepuasia
U 00YCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTUEM 3HAHUN Ha OIpPEAEIIEHHBIX
TEOPETHUYECKHUX YPOBHsX. Tak, B Kypce OpraHM4ecKoil XMMUHU BEIIECTBA PACCMATPUBAIOTCS
Ha YPOBHE KJIACCUYECKON TEOPUH CTPOEHUSI OPIraHUYECKUX COEJUHEHUH, a TAK)KE HA YPOBHE
CTEPEOXUMHUYECKUX U 3JIEKTPOHHBIX MPEICTABICHUNA O CTpOCHHH BeulecTB. CBeneHus 00
U3y4aeMbIX B Kypce BEIEeCTBaxX JAIOTCA B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIIOKHBIX
OMOJIOTMYECKU aKTUBHBIX COEAMHEHMI. B Kypce opraHn4eckoil XMMuM Moty4yaroT pa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO o0OIero oOpa3oBaHUs TE€pBOHAYAIBHBIC
OpPEJICTaBICHUS O XUMHUYECKOM CBSI3U, KIACCU(UKALMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKLIUU.

[To HOBBIM yTJIOM 3peHMs B IpeaAMeTe « XUMHUs» 6a30BOr0 YPOBHS pacCMaTpUBAETCs
U3YYEHHbI Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs TEOPETUYECKUH MaTepuan U
(dakTosOrHYECKre CBEJCHUS O BEIIECTBAX M XMMHYECKON peakuuu. Tak, B 4aCTHOCTH, B
Kypce «O0111as 1 HeopraHu4yecKkasi XuMHUs» 00y4yarouuMcst PeA0CTaBIseTCsl BO3MOXHOCTh
OCO3HaTh 3HAYEHUE MEPUOANYECKOr0 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUYECKHUX
NO3ULUKA, TIyO)Ke NOHATh HMCTOPUYECKOE H3MEHEHUE (PYHKUMNA ITOro 3aKoHa — OT
0000111aro11el 10 OOBACHAIONIEH U TPOTHO3UPYIOIIEH.

Enunass cucrema 3HaHMM O BaXXHEMIIMX BENIECTBAX, WX COCTaBE, CTPOCHUH,
CBOMCTBaxX M TMPUMEHEHHH, a TaKXKe€ O XUMHUYECKHUX pEeaKIUsiX, HUX CYUHOCTH U
3aKOHOMEpPHOCTSIX MPOTEKaHUs JOMOJHAETCS B Kypce 11 KiaccoB 3iieMEHTaMu
coJiepaHusl, UMEIOIMIMMHU KYJIbTYpOJIOTHYECKUN U TMPUKIATHON XapakTep. DTU 3HAHUSA
CHOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBSI3M XMUMHH C JPYTMMH HayKaMH, PacKpbIBalOT €€
pOJb B TO3HABATEIBHOW M TMPAKTHUUECKOM JESITENbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXKEHUSI K TMPOIIECCY TBOPYECTBA B OOJIACTH TEOPUM M NPAKTHUECKUX
OPUJIOKEHUH XUMHH, TIOMOTAlOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX NpOOJIeMax, CBA3AHHBIX C XHWMHUEH, KPUTUUYECKH OCMBICIUBATH
uH(OPMAITUIO U IPUMEHSTH €€ JIJIsl TIOTIOTHEHUS 3HaHUN, PEIICHUS WHTEJUICKTYaJIbHBIX U
HKCIIEPUMEHTAJIbHBIX HCCIIEIOBATEIbCKUX 3aJady. B 1enoMm coxaepxaHue y4eOHOro
npeaMera «XuUMHUs AAaHHOTO YPOBHS M3YYEHHS OPUEHTHUPOBAHO Ha (HOpMUPOBAHHE Y
00yYaOIIMXCsI MUPOBO33PEHUYECKONM OCHOBBI JIJIsI IOHUMaHUs (PUIOCOPCKUX HIIEH, TaKUX
KaK: MaTepuaJbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTr0 MUpa, 00YCIOBICHHOCTb
CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTb MPUPOIHBIX SBICHUMN MyTEM

HKCIIEPUMEHTA M PEIICHUS] MPOTUBOPEUUN MEXIYy HOBBIMU (PaKTAMH U TEOPETUUECKUMU
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MPEANOChUIKAMHU, OCO3HAHHUE POJIM XMMHUU B PEIICHUU SKOJOTUYECKUX MPOOJIEM, a TakKe
po0IeM COePEeKEHHsI YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHMs HOBBIX TEXHOJIOTHH U
MaTepHaoB.

B mane pemeHus 3amad BOCTMTAHUS, PA3BUTHS W COIUATHM3AIAN O0YJarONTUXCS
MPUHATHIC TPOTPAMMOM MO XUMHUHU MOJXOJIbI K OMPEACICHUIO COAEPKAHUS U TTOCTPOCHUS
npeaMeTa MpeayCMaTpuBaOT (OPMUPOBAHWE YHUBEPCAIBHBIX YUYEOHBIX JICUCTBUA,
uMeronMx 0a30BO€ 3HAYEHUE I PA3IMYHBIX BUJOB ACSITEIBHOCTU: PEUICHHS MpoOIieM,
MOMCKa, aHajdu3a M o0paboTKU WHGOPMAIUU, HEOOXOJAUMBIX JIJIsi MPUOOPETEHUS OIbITa
MPaKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MO3HAHUU XUMUHU.

B npakTuke npenoiaBaHusi XUMHUH KaKk Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus,
TaK ¥ Ha YpPOBHE CpEIHEro oOuIero oOpa3oBaHUs, MPHU OMNPEICICHUN COAEPKATEIbHOU
XapaKTEPUCTUKU LIEJIEH U3yUYECHUS MTPEAMETA HAPABIECHUEM ITEPBOCTENIEHHON 3HAYMMOCTH
TPAAUIIMOHHO TMpu3HaETCs (HOPMUPOBAHUE OCHOB XHUMHUUYECKOM HAayKd Kak oO0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKA U KaK OJHOIO U3
KOMIIOHEHTOB MHMPOBOW KyJbTypbl. C METONMYECKOM TOYKH 3PEHHMS TAKOM MOAXOI K
ONPEEICHUIO LIETeH N3yUYeHHUsI PEMETA SBISETCSA BIIOJHE ONPAaBIAHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUS TJIABHBIMH IEJISIMUA U3YUYCHUSI MPEeIMETa « XUMUSDH)
Ha 6a3oBoM ypoBHe (11 KJ1.) SIBISIIOTCS:

«pOpMUPOBAHUE CHUCTEMbl XMMHYECKHUX 3HAHUN KaK BaKHEHIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOW JIEKAT KIIOYEBBIC MOHATHUS,
dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYNMHBIX OOOOIICHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O03HAKOMJIEHUE C UCTOPUEHN X PA3BUTHS U CTAHOBIICHHUS;

« popMUpOBaHUE U PA3BUTHE MIPEACTABICHUI O HAYYHBIX METO/IaX MTO3HAHUS BEIIECTB
U XUMUYECKUX PEaKInii, HEOOXOIUMBIX JIJIsi MPUOOPETEHUsT YMEHUNM OPUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMUUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUECKON U
MMOBCEIHEBHOM KU3HH;

epa3BUTHE YMEHUU U CMOCOOOB JEATEIIBHOCTH, CBS3aHHBIX C HAOJIOJCHUEM U
OOBACHEHHEM XHMHUYECKOTO0 J3KCIEPUMEHTa, COONIOACHUEM TpaBuil 0O€30MacHOro
00OpallleHHs C BEIIECTBAMHU.

Hapsiny ¢ stum, copepxaTenbHash XapaKTepUCTUKA LEJIed M 3aJad U3y4YeHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUY C HOBBIMU
MPUOPUTETAMU B CHUCTEME CpeaHero obmiero oOpa3zoBanusa. CeromHs B MpeNojaBaHUN
XUMUU B OONBIIEH CTeNMeHW OTHAETCA MPEANOoYTeHUE TMPAKTHUYECKOW KOMIIOHEHTE
comepxkaHusi ~ OOydYeHHs,  OPHEHTHPOBAHHOW  Ha  TOATOTOBKY  BBIMMYCKHHUKA
o01eo0pa3oBaTeIbHOM  OpraHM3allid, BIJACIONIEro He  HaboOpoM  3HAHUM, a
(GyHKIIMOHATIBFHOM TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHHUSIMU aKTUBHOTO TOTYUYEHUS
3HAHWI ¥ MPUMEHEHUS UX B PEATbHON KU3HHU JJISl PEIICHUS TPAKTUYECKHUX 3a]1a4.

B cBs3u ¢ ATUM Tpu M3yYeHHHM MpeaMeTra «XUMHUS» TOMUHHUPYIOIEe 3HAUCHUE
NpUOOPETAIOT TaKKe LETU U 3a7]a4l, KaK:

azanTanus OOydYarolUMXCs K YCIOBHSM JWHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE MHTEIUIEKTYyaJIbHO Pa3BUTOW JUYHOCTHU, FOTOBOM K CamMoOOOpa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEJIbHOMY MPUHATHUIO TPAMOTHBIX PEUIEHUH B KOHKPETHBIX

JKN3HCHHBIX CUTyallusaX, CBA3AHHBIX C BEIICCTBAMU U UX ITPUMCHCHUCM;
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(opMupoBaHue y oOyyarommxcs KIIOUYEBBIX HAaBBIKOB (KIHOYEBBIX KOMIIETEHIUI),
UMEIONINX YHUBEPCATbHOE 3HAYCHHME IJISl Pa3jIMYHBIX BHUJIOB JCATEIBHOCTH: PELICHUS
npobiieM, MOKCKa, aHalu3a U 00pabOTKH HHPOPMAIHH, HEOOXOIUMBIX ISl TPUOOPETCHHUS
OTIbITa ACSTENIbHOCTH, KOTOPAas 3aHUMAET BaXXHOE MECTO B TIO3HAHUM XUMUH, a TAKXKE JIJIS
OLICHKH C TIO3ULUN JKOJIOTUYECKON Oe30macHOCTH XapaKTepa BIMSHHUS BELIECTB H
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M YEJIOBEKa U IPUPOTHYIO CPEAY:;

pa3BUTHE T[IO3HABATEIBHBIX MHTEPECOB, WHTEINICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00yYaroIMXCsl: CHOCOOHOCTH CAMOCTOATEIBHO MTPUOOPETATh HOBBIE 3HAHUS
10 XMMHH B COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTAMH, UCIOIb30BaTh COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJOTUM JUIsl NIOMCKA U aHalu3a Y4eOHOM M HayYHO-TIOMYJISIpHOM
UH(POPMAIIMU XUMHUYECKOTO COACP KAHUS;

(opMupoBaHHE U pa3BUTHE y OOYYAIOUIUXCA ACCOLMATHUBHOIO U JIOTUYECKOTO
MBILUIEHUSI, HaOJMI0JATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, TpU IUIAHUPOBAHUU U TPOBEACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHHE Y 00ydaronmxcs yoekIEHHOCTH B TYMaHUCTUYECKOW HAMPaBICHHOCTH
XUMHH, €€ BaXHOH pOJM B PEHICHWH TJIO00AIBHBIX MpoOJeM pPaMOHAIBHOTO
IPUPOIOTIOIH30BAHUS, TOTIOJTHEHHSI YHEPTETHUECKUX PECYPCOB M COXPAHEHHSI TPUPOTHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOAMMOCTH OEpPEKHOT0 OTHOIIEHHUS K MPUPOJE U CBOEMY
3IOPOBBIO, a TaKXe MPHOOPETEHHUs OIbITa HCIOJIH30BAHUS TMONMYYCHHBIX 3HAHUN IS
NPUHATHSA IPAMOTHBIX PEIICHUN B CUTYaLUsX, CBSI3aHHBIX C XUMUUECKUMH SBJICHUSMHU.

B yueObHOM mnaHe cpegHero ooOmiero oopazoBaHus MpeAMET «XUMHUS» 0a30BOro
YPOBHSL BXOIUT B COCTaB IpeaMeTHON obnact «EcTecTBeHHO-HAy4YHBIE MPEIMETHDY.
JlononHuTenbHOE U3YUYeHHE MpeaMeTra B Buae Kypca «Pemienue 3agad mo xumuu» B 11
kiacce — 34 Jaca (1 4ac B Hezeno).



COJEPKXAHUE YYEBHOI'O IIPE/IMETA
11 KIIACC
PEHIEHUE 3AJIAY [TO XUMHUU (OBLLIASA U HEOPTAHUYECKAS XUMUASA)

Teopernyeckne 0OCHOBbI XUMHHU

XUMUYECKUH 3IeMEHT. ATOM. Sapo aTroma, M30TOMBL. DIEKTPOHHAs 00OJIOUKA.
DHepreTHYecKue ypOBHHU, ITOJAYPOBHH. ATOMHBIC OpOHWTamU, S-, P-, 0- 3JIEMEHTHI
Oco0OeHHOCTH paclpeesieHUs FIEKTPOHOB M0 OpOUTaIsiM B aTOMax 3JIEMEHTOB TEPBBIX
YeTBIPEX MEPUOIOB. DIEKTPOHHASI KOH(DUTYpallHsi aTOMOB.

[lepuoguueckuit 3akoH u Ilepronnueckas cucTeMa XUMHUYECKUX JJIEMEHTOB
. W. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U IleproIMYEeCKOM CHUCTEMBbI
xumuueckux diemeHToB 1. M. MenzaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHsSI CBOWCTB XUMHUYECKHX DJJIEMEHTOB U 0OpazyeMbIX HMU
MIPOCTHIX U CJIOKHBIX BEIIECTB MO IPYINaM U EPUO1aM. 3HAYCHUE NEPUOIUYECKOTO 3aKOHA
B Pa3BUTHHU HAYKHU.

CrpoeHue BelecTBa. XUMHUYECKasi CBsI3b. BUIbI XUMUUECKOM CBSI3U (KOBaJIGHTHAS
HEMoJIsIipHAsE W TOJISIpHAsi, HWOHHAasg, MeTauiMueckas). MexaHusmbl 0oOpa3oBaHUs
KOBQJICHTHOM XMMUYECKOU CBs3U (OOMEHHBI U JOHOPHO-aKIENTOPHBIN). BogopomgHas
CBSI3b. BaJIEHTHOCTB. DNEKTPOOTPHUIIATENBHOCTh. CTENEeHb OKHUCIEHUA. MIOHBI: KaTHOHBI U
AHUOHBI.

BemectBa MOJEKYISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THUIMBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
TUIMA KPUCTAJUIMYECKON PELIETKMU.

[TonsTue o gucnepcHbIX cucremax. ICTUHHBIE U KOJUIOMIHBIE pacTBOpBl. MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranmdeckux coenuHeHuil. HoMeHkmaTypa HEOpraHUYECKUX
BENIECTB. ['eHeTnUeckast CBSI3b HEOPraHUUYECKUX BEIIECTB, MPUHAMICKAIIUX K PA3TUIHBIM
KJIaccam.

Xumnueckas peakuud. Knaccupukanus XUuMUYECKUX peakuii B HEOPraHU4EeCKOM 1
OPraHUYECKONM XUMHHM. 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakliiu, €€ 3aBUCUMOCTb OT Pa3INYHbIX (hakTopoB. OOpaTUMBbIE pEaKIIUU.
Xumuueckoe paBHoBecue. MAKTOPHI, BIUAIONIAE HA COCTOSHUE XUMUYECKOTO PABHOBECHSI.
[Tpunuun Jle [laTenbe.

DnekTpoiuThueckas aucconmarnusa. CuiabHble W clladbie dekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCINTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METO/Ibl U3YUYEHHS BEIIECTB U UX MPEBPAIICHUMN:
neMoHcTpanus Tabmui «Ileproguyeckas cucreMa XUMHIECKUX dnemMeHToB /1. H.
MeunneneeBa», U3y4yeHUE MOJEIEN KPUCTAJUIMYECKUX  PELIETOK,

HAOJIIOZICHUE U ONKMCaHUEe JEMOHCTPAIMOHHBIX U JIJA0OPATOPHBIX
OTIBITOB (pa3JIOKEHHE MEPOKCHUIA BOAOPOa B IPUCYTCTBUM KaTajlnu3aTopa, ONpeacIcHIe
Cpellbl PaCTBOPOB BEILIECTB € MOMOIIBIO YHUBEPCATBHOTO HHAUKATOPA, PEAKIIMU HOHHOTO
oOMeHa), MpPoBeICHUE TPAKTHUECKON paboThI

«BnusiHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON peaKium.
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PacuérHble 3a1a4m.

Pacu€rel o ypaBHEHHSIM XMMHUYECKUX PEAKLHNM, B TOM YHCIIE TEPMOXUMHUYECKUE
pPacy€Thl, pacy€Thl C UCIIOIB30BAHUEM MTOHATHS «MACCOBAs J10J1S BEILIECTBAY.

Heopranuveckast xummst

Hemeramnsl. Ilonoxenne HemertaiuioB B Ileprogmdeckor cuUCTEME XHMHMYECKHX
anemeHToB J[. . MenaeneeBa u ocoOeHHOCTH cTpoeHUs: aToMoB. dDusnyeckue cBOKCTBA
HEMETAIJIOB. AJUIOTPONUS HEMETAJIOB (Ha MpHUMepe KHCIoponaa, cepbl, docdopa u
yraepojia). XMMUYECKHe CBOMCTBA BAXKHEWINMX HEMETAJUIOB (TajOreHOB, CEpbl, a30Ta,
docdopa, yriepona U KpeMHHUS) U HUX COCIMHEHHH (OKCHIOB, KHCIOPOJCOAEPHKAIINX
KHUCJIOT, BOJOPOIAHBIX COCTUHEHU).

[IprMeHEHNE Ba)KHENIIIMX HEMETAJUIOB U KX COCAMHEHUM.

Meramnel. Ilonoxkenne wMeramioB B Ilepuoamdeckoid cucTEME XHMHYECKHX
aneMenToB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUSI 3JEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  gusmueckue  cBoiictBa  MeTauioB.  CrjlaBel  METAJLJIOB.
DJIEKTPOXUMHUYECKHAN AT HAPSKEHUN METaJUIOB.

XUMUYECKHE CBOWCTBA BaKHEHIIUX METAIJIOB (HATpUM, Kalui, KadblUi, MarHuu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUH.

O6mue criocoObl nofyuyeHus MeTaioB. [I[puMeHeHrne MeTauioB B OBITY U TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl U3YYEHHUs BEIIECTB U HMX IPEBPALICHUN: U3YUCHUE
KOJUIEKIMU «MeTasl U CIjiaBbl», 00pa30B HEMETAJUIOB, PEIIEHUE YKCIIEPUMEHTAIbHBIX
3aj1a4y, HaONIOJICHWE U ONHUCAaHUE JAEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB
(B3auMozielicTBUE TUAPOKCUIA aJIOMUHUS C pacTBOpaMH KHCIOT U  IIEJIoYeld,
KayeCTBEHHbBIE PEAKIIMM HA KATUOHBI METAJUIOB).

PacuérHble 3a1aum.

Pacuétbl Macchl BeliecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMU BEIIECTB, paCYETh MacChl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHuS U )KU3Hb

Pons xumum B 00ecrneyeHUH 3SKOJOTMYECKOW, BSHEPreTHYEeCKOW M MUIIEBOMN
0e30MacHOCTH, pa3BUTUU MeaULMHBL. [IoHATHE O HAYYHBIX METO/aX MO3HAHUS BEIIECTB U
XAMHUYECKUX PEAKIUH.

[IpeacraBnenuss o0 OOIIMX HAYYHBIX NPHUHIMIAX MPOMBILUIEHHOTO MOJYyYEHHUS
Ba)KHEHIIINX BEIIECTB.

UYenoBek B MUpE BEILIECTB U MAaTEPUAJIOB: BAXXHEUIINE CTPOUTEIIBHBIE MaTEpPHUabL,
KOHCTPYKLIMOHHBIE MaTe€pHabl, KPACKH, CTEKIIO, KEPAMHUKA, MATEPUAIbI IS JJIIEKTPOHUKH,
HaHOMAaTepHaJibl, OpPraHMYECKUE U MUHEpaIbHbIE YIOOPEHHUS.

XVMHS ¥ 310POBBE YEJIOBEKA: PAaBHJIA UCIIOIb30BAHUS JIEKAPCTBEHHBIX IPENAPaTOB,
npaBuiia O€30MacHOr0 HCIHOJB30BaHUSl MpEnaparoB OBITOBOM XUMHH B MOBCEIHEBHON
KU3HH.

MeXnpeAMETHBIE CBA3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU M3yYEeHUH OOIEH M HEeOpraHWYeCKOn
xumun B 11 Kiacce oCyllecTBIs€TCS Yepe3 MCMOJIb30BAHME KAaK OOIIMX €CTECTBEHHO-
HAYYHBIX MMOHATUHN, TAK U MOHATHUM, SBJISIOIIUXCS CUCTEMHBIMU JIJIS1 OTJIEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

O6H.II/I€ CCTCCTBCHHO-HAYYHbLIC ITOHATHSA: Hay‘IHbIﬁ (i)aKT, T'UIoTE3a, 3aKOH, TCOpUs,
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aHajgu3, CHUHTE3, Kiaccuukaius, TI[EepPUOJUYHOCTh, HAOJIOJCHUE, HKCIECPUMEHT,
MOJIETUPOBaHUE, UBMEPEHUE, SIBIICHHE.

®dusuka: MaTepusi, SHEPTHUSI, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
PaaMOaKTUBHOCTh, MOJIEKYJa, DJHEPreTHUYECKUNA YPOBEHb, BEILIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, (M3MUECKUE BEIMYMHBI W CAWHHIIBI WX H3MEPEHUS,
CKOpOCTBb.

buonorus: kneTka, opraHus3M, sKocucTeMa, ouocdepa, MakKpo- U MUKPOIIEMEHTHI,
BUTAaMHUHBI, OOMEH BEIIECTB B OpraHu3Me.

I'eorpadus: MuHEpanbl, TOpPHBIE IOPOJBI, TMOJIE3HbIE HCKOMaeMble, TOILIUBO,
pecypcehl.

TexHoNOTHSA: XUMHYECKass MPOMBIIIICHHOCTh, METAJIyprys, IPOU3BOACTBO
CTPOMUTENBHBIX  MaTepUalioB,  CEIbCKOXO3SMCTBEHHOEC  IIPOM3BOJICTBO,  IHIIEBAs
MIPOMBIIIJICHHOCTD, (papMaIrieBTHIeCcKas MPOMBIIIUICHHOCTD, POXU3BOACTBO KOCMETHYECKHUX
penaparos, MIPOU3BOJICTBO KOHCTPYKITUOHHBIX MaTepuasoB, AIIEKTPOHHAs
MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBLI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTATAM OCBOCHUS OOYUAIOIIMMUCS
nporpaMm cpeiHero o0miero oOpa3oBaHMsl (JJMYHOCTHBIM, METANpEeAMETHBIM U
npeaMeTHbIM).  HaydHo-mMeTtoaumueckoil OCHOBOWM ajigs  pa3pabOTKU  IUIAHUPYEMBIX
pPEe3yJAbTaTOB OCBOCHUSI MPOrPaMM CPEAHEro oOIIero oOpa3oBaHUs SIBISETCS CHUCTEMHO-
NEATEeIIbHOCTHBIN MOJXO/I.

B cooTBETCTBUU C CUCTEMHO-/IESITEILHOCTHBIM OJAXOJA0M B CTPYKTYPE JTMYHOCTHBIX
pEe3yJAbTAaTOB OCBOCHUS MpeaMeTa «XHMUS» Ha YPOBHE CpEJHEro oOuiero oopa3oBaHUs
BBIICJICHBI CIIETYIOLIUE COCTABIISIOIIHNE:

OCO3HAHUE 00YUAIOIIUMUCS POCCUNUCKON IPaskTaHCKON UACHTUYHOCTH — TOTOBHOCTH
K CAMOPA3BUTUIO, CAMOCTOSATEIIBHOCTH M CAMOOTIPE/IENICHHUIO;

HaJIM4KMe MOTUBALIUU K O0YUYCHHIO;

[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMKM 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOy4YalIIMXCAd PYKOBOJCTBOBAaThCA B  CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMU, MPUCYIIUMH LIEIOCTHON CHUCTEME
XUMHUYECKOTO 00pa30BaHUs;

HaJM4yue MPaBOCO3HAHUS SKOJIOTMYECKON KYJIbTYPhl U CHOCOOHOCTU CTaBUTH 1IEJIU U
CTPOUTH KU3HCHHBIE TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €UHCTBE
y4eOHOM W BOCHIHUTATEIBHOM JEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH,
COIMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH U HJI€aJlaMH POCCUHUCKOTO
rpakIaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIIECTBE HOpMAaMU U TpaBUJIAMH MOBEACHUS,
CIIOCOOCTBYIOIIMMU ~ TIPOIIECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTHUSI U HPABCTBEHHOTO
CTAHOBJICHUS JIMYHOCTH O00YyUYarOIIHNXCA.

JIlnyHOCTHBIE  pe3ynbTaThl  OCBOEHUSA  MpeaMeTa  «XUMHSD»  OTPakarT
c(hOpMUPOBAHHOCTh  OMbITA  TO3HABATEIBHOM M  MPAKTUYECKOW  JeATEIHHOCTU
00y4Jaronmxcs Mo peajn3auu IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpa’KaIaHCKOro0 BOCIIUTAHUS:

OCO3HAHHUS OOYyYarONIMMHUCA CBOMX KOHCTUTYIIMOHHBIX TIpaB W OO0S3aHHOCTEH,
YBOXKEHUS K 3aKOHY W MPABOTIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOpMaxX U MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHUI
B KOJUICKTHBE;

TOTOBHOCTHM K COBMECTHOW TBOPYECKOW ACATEIBHOCTU TPHU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHUH YYEOHBIX W TO3HABATEJIbHBIX 3aJ]lay, BBIMOJHEHUH XUMHUUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh ¥ TPUHUMATh MOTHUBBI, HaMEpPEHUsS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUCOHOU ACSITEIBHOCTH;

2) MaTPUOTUYECKOT0 BOCTIMTAHUSL:

LEHHOCTHOT'O OTHOLIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEANI0 OT€YECTBEHHOM
XUMUH,

YBaXEHUS K TIPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUHU U MMPAKTHUECKOTO MPUMEHEHUS
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XUMHH, OCO3HaHUS TOrO, YTO JOCTH)KEHUS HAYKHM €CTh pe3yJbTaT JIUTEIIbHBIX
HaAOJIIOICHUM, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSTHHOTO TPY/1a YYEHBIX U
MIPAKTHKOB;

WHTEpECca U MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U TOCICAYIOLIEM AHAIU3E
uH(OpMAIUU O MEPEAOBBIX JTOCTUKEHUSX COBPEMEHHON OTE€UECTBEHHOU XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OIIEHWBATh CHUTYalldd, CBA3aHHBIE C XUMUYCCKUMH SIBICHHSIMU, U
MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE U MOCTYIIKH CBOMX TOBApUUIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHHE MOCIIEICTBUI ITUX MOCTYIIKOB;

4) dopmMupoBaHNs KYJbTYPHI 3[10POBbSI:

NOHMMaHHsA  LEHHOCTEH  3740poBoro M OezomacHoro  oOpa3a  JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (DU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

COONIOJIEHUs TMpaBuUil  O€30MacHOr0 oOOpalleHusi C BeleCTBAaMU B  OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBON JEATEIBHOCTH;

MOHUMAaHUSl [IEHHOCTH TMPaBUJ MHAUBUIYATBHOTO U KOJIJIEKTUBHOTO O€30MacHOIO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIIKX 310POBBIO U KU3HHU JIFOAEH;

OCO3HAHUSI TIOCJIEICTBUH W HENPUATHS BPEIHBIX MNPUBBIUCK (ymoTpeOaeHus
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPYAOBOI'0 BOCIIUTAHUS:

KOMMYHUKATUBHOW KOMIETEHTHOCTH B Y4€OHO-UCCIEA0BATEIbCKON EATETbHOCTH,
0OILIECTBEHHO MOJIE3HOM, TBOPUECKOMN U IPYTMX BUAAX AESATEIBHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B PEIICHHM MPAKTUYECKUX 3a7a4 COLHAIbHOU
HaIpaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY M3Yy4EeHHIO Mpodeccril pa3IudyHoro poja, B TOM YUCIe
Ha OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaXKEHHUS K TPYLY, JIOJAM TpyAa U pe3yJibTaTaM TPYJI0BOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYaTbHON TpaeKTOpUu 0Opa3OBaHMS,
Oynymeir mnpodeccud W pealn3allid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEN 00LIECTBA;

6) IKOJOrH4eCKOro BOCIIUTAHUA:

HKOJIOTUYECKU  11eJIeCOOOpPa3HOr0 OTHOUIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHUMAaHUsl TJOOATBHOTO  XapakTepa JKOJOTMYECKUX MpoOJieM,  BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBHON CPEeJibl;

OCO3HAHUSI HEOOXOJAMMOCTH HCIIOIB30BAHUS JOCTHKEHUNW XUMHUM JJI PEIICHUS
BOIIPOCOB PAI[MOHATBHOTO MPUPOJIONIOIb30BAHUS;

AKTUBHOTO HEINPUATUA JIECUCTBHM, MPUHOCAIINX BPEN OKPYKAKIIEH NPUPOIHOU
cpene, YMEHHsI TPOTHO3UPOBATh HEOJATOMPHUSATHBIE JKOJOTHYECKUE TOCICACTBUS
MPEANPUHUMAEMBIX ICUCTBUU U MPENOTBPALIATh HX;

HaJM4usl Pa3BUTOTO SKOJIOTMYECKOTO MBIILIEHHUS], KOJIOTUUECKON KyIbTYphl, OIbITA

ACATCIBHOCTH AKOJIOTHUYECKOM HaImpaBJICHHOCTH, YMCHHA PYKOBOJICTBOBATHLCA HWMHU B
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NO3HABATEJIbHOM, KOMMYHHUKATUBHOM M COLIMATBLHOM MPaKTHUKE, CIOCOOHOCTH U YMEHUS
AKTUBHO NPOTHUBOCTOATH UEOJIOTUN XeMopoOuu;

7) LEHHOCTH HAYYHOI'O MO3HAHMSA:

c()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U OOILIECTBEHHOU MPAKTUKU;

NOHMMAaHHUA CIEUU(PUKN XMMHM KaK HayKH, OCO3HaHHs €€ poju B (pOpMUPOBAHUU
palMOHAJIBbHOIO HAYYHOTO MBILIUICHUS, CO3JAaHUM LEJIOCTHOIO MpPEACTaBIECHUS 00
OKpYKAIOIllEM MHUPE KAK O E€JUHCTBE IPHUPOJBI M YEIOBEKA, B MO3HAHUM ITPUPOJIHBIX
3aKOHOMEPHOCTEW U PEUICHUH MPOOIeM COXpaHEHHS MPUPOIHOTO PABHOBECHS;

yOexAEHHOCTH B 0COO0M 3HAYUMOCTH XHUMHH JIJIsl COBPEMEHHOU TMBUIU3AIIUU: B €€
TYMAHUCTUYECKOW HAINpPaBIEHHOCTH W BaXXHOM pOJM B CO3JaHUM HOBOM 0a3bl
MaTE€pUaIbHOW KYJIbTYpbl, PEHIEHUH TIJI00aJbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS
YEJI0BEUECTBA — ChIPhEBOM, SHEPTETHUECKOW, MUIIEBOM U AKOJIOTMYECKO O€30MacHOCTH, B
Pa3BUTUH MEIUIMHBI, OOECHEYEHUU YCIOBUM YCHEUIHOIO TpyJda U HKOJIOTUYECKU
KOM(OPTHOM KM3HU KaKIOTO YJeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: ITIOHMMAHHUA CYLIHOCTH METOJOB II0O3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HUCIIOJIb30BAThH MOJy4yaeMble 3HAHUS
JUIs aHalin3a M OOBSCHEHUS SIBICHUN OKPYXAlOIIero MuUpa M HPOUCXOASAIIUX B HEM
U3MEHEHUH, YMEHUsI JeslaTh 0OOCHOBAHHBIE 3aKJIIOUYEHUS Ha OCHOBE HAay4YHBIX (PaKTOB U
VMMEIOLIUXCS JAHHBIX C LIEJIbIO ITOJIYyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HMCHOJb30BATh XMMUYECKUE 3HAHUS JUISl PELICHUS
po0JIeM B peaSIbHBIX KU3HEHHBIX CUTYaLIUSX;

WHTEpeCa K MO3HAHUIO U HCCIIEI0BATENBCKON AEATEIBHOCTH;

TOTOBHOCTH UM CIIOCOOHOCTHU K HEMIPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUM [0 XMMHHM B COOTBETCTBUU C >KM3HCHHBIMU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM Tpyla B pasnuyHbIXx cdepax mnpodeccunoHaIbHON
NEATEIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJabTaThl OCBOCHUSI YIEOHOTO TIpeMeTa « XUMUSD» Ha YPOBHE
cpenHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUTST dbopmupoBaHUs MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCITUTUTMHAPHBIE  (MEXKIPEAMETHBIE) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIINC
IIEJIOCTHOCTh HAYYHON KapTUHBI MUpa U CHEU(DUKY METOIOB TTO3HAHMSI, UCTIONB3YEMBIX B
CCTECTBEHHBIX HaykaxX (MaTepus, BEIISCTBO, JHEPIHs, SBIECHWE, IPOIECC, CHCTEMA,
Hay4YHBIH (DaKT, MPUHINIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICIOBAaHHE,
HaOJFOICHUE, U3MEPEHHUE, SKCTICPUMEHT U JIPYTHUE);

YHUBEpCalIbHbIC ydeOHBbIC JeHCTBHUA (TIO3HABATENbHBIC, KOMMYHHKATHBHBIC,
peryisaTUBHBIE), oOecreunBarmue GopMUpoBaHUE (PYHKIIMOHAIBHONW TPAMOTHOCTH U
COIMAIPHON KOMITETCHIIUH 00YYaIOIUXCs;

CIIOCOOHOCTh OOYYaIOIIMXCS HCIOIh30BaTh OCBOCHHBIC MEXKIMCIUILTHHAPHBIC,
MUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC NEWCTBUS B MO3HABATEIHLHON U
COLMAIIBHOM MPAKTHUKE.

MeTaHpeI[MeTHI)Ie PE3YJIbTATBI OTPAXKAIOT OBJIAJICHUC YHUBCPCAJIIbHBIMHU y‘-Ie6HI)IMI/I
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IMO3HAaBATCIbHBIMH, KOMMYHHUKATUBHBIMHA U PCTYJIIATUBHBIMU I[CﬁCTBH)IMH.
OB.]'laHCHI/Ie YHUBEPCAJILHBIMHA yqeﬁnban MMOo3HABaATCJIbHBIMU I[eﬁCTBHHMH:

1) 0a3oBbIe JIOTMYECKHE 1eliCTBHUS:

CaMOCTOATENBbHO (POPMYIUPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

ONPENEIATh LENN ACATEIbHOCTH, 3a1aBasi MapaMeTPbl U KPUTEPUU UX JOCTHKECHUS,
COOTHOCHTB PE3YJIbTAThI AESITEIBHOCTH C IOCTABICHHBIMHA LIEJISIMU;

WCIIOJIB30BaTh P OCBOCHUM 3HAHUM ITPUEMBI JJOTHYECKOTO MBILIEHUS — BBIICIISTh
XapakTepHbIC IPU3HAKA IIOHATHM M YCTAHABIMBATH KX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHATUS JUIsI OOBbSICHEHUS OTJCIbHBIX (PAKTOB U SBICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUU IS KIACCU(PHUKALIMU BEIIECTB U XUMUYECKHUX
peaKkuu;

yCTaHaBJIMBATh NPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXIY WM3YYaeMbIMU SIBJICHUSIMU;
CTPOUTH JIOTHUECKUE PACCYXKACHUs (MHIyKTUBHBIC, I€AYKTUBHbIC, IO aHAJIOTHH),

BBIIBIIAITH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B PACCMATPHUBAEMBIX SIBICHUSX,
(opMyIMpPOBATH BBIBOJIBI U 3aKIIOUEHUS;

IPUMEHATH B IPOLECCE IO3HAHMS, HCIOJIb3YEMbIE B XHMHH CHUMBOJIUYECKUE
(3HaKOBBIE) MOJEIIH, MPEOOPA30BBIBATh MOJENIbHBIE MPEICTABICHUS — XUMUYECKUIN 3HAK
(cuMBOJI) AyIEMEHTa, XUMHUUYecKast (opmyJia, ypaBHEHHUE XUMHUYECKON peakuuu — Mpu
pereHnn y4eOHbIX

[TIO3HABATEIbHBIX W NPAKTHYECKUX 3a4a4, NPUMEHATb HAa3BAaHHBIE MOJCIbHBIC
NPEACTABICHUS JUIsl BBIABICHUS XApPAaKTEPHBIX IPU3HAKOB MW3Y4Ya€MbIX BEIIECTB H
XAMHUYECKUX PEAKIUH.

2) 0a30BbIE HCCICI0BATENIbCKUE ICHCTBHUSA:

BJIJIETh OCHOBAMHU METOJI0B HAyYHOT'O ITO3HAHMS BEIIECTB U XMMUYECKUX PEAKLIU;
dopMynupoBaTh LEAM M 3aJaYd  HMCCIEJOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIE BONPOCHI B Kaue€CTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMBbIX
CYXICHUM;

BJIAJIETh HaBBIKAMU CAMOCTOSITEIBHOIO IIJIAHUPOBAHUS U NIPOBEIECHUS YUEHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh YMEHHMS HaOm0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO MMPOTHO3UPOBATH €T0 Pe3yJIbTaT, POPMYIHPOBATH OOOOIIEHNS U BHIBOABI
OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHMS, COCTABJISATH OOOCHOBAHHBIN
OTU€T O MPOJIeJIaHHOMN padoTe;

MPUOOPETATh OMBIT YUCHUUYECKON MCCIEI0BATEIBLCKON U MPOSKTHOM NIeSITEIHHOCTH,
IPOSIBJISITH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB pElIeHUS
MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JINYHBIX METO/IOB MO3HAHUS.

3) padora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHHKAX WHGOpMaluu (HAy4HO-MOMYJIsIpHas
JUTEepaTypa XUMHUYECKOrO COJEp)KaHus, CIpaBOuYHbIEe MocoOus, pecypcbl MHTepHeTa),
aHaAJIM3UPOBaTh MH(POPMAIMIO PA3IUYHBIX BUAOB U (OPM MpEACTaBICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTb U HEIPOTUBOPEUHUBOCT;

GbopMyIMpPOBATH 3aNPOCHI M MMPUMEHATh Pa3IMYHbIE METOJBI MPU TIOUCKE U 0TOOpE
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uHbOopMaIuu, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS y4eOHBIX 3a/1a4 ONpeeaEHHOrO TUIIA,
npuoOpeTaTh  OMBIT  HWCIOJB30BaHHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMAJBHYIO (OpMYy MpeIcTaBiICHHUsS WHGOpMaIUN
(cxembl, rpaduKu, TUArPaMMBbI, TaOJIUIIBI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAYYHBIH S3BIK B Ka4eCTBE CPEACTBA MpH paboOTe ¢ XUMHYECKOH
uHpOpMaIiell: MPUMEHSITh MEKIIPeIMETHbIC ((PU3NUSCKUE W MaTeMaTHYECKUE) 3HAKU |
CUMBOJIBI, (hopMyIIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

OByaieHHe YHUBEPCATbHBIMA KOMMYHUKATUBHBIMY 1€HCTBUSIMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAae€MOW TEMBI B XOJ€ IUajora W/WiH
JIMCKYCCUH, BBICKA3bIBaTh HJEU, (HOPMYJIHPOBAThH CBOU TMPEJIOKEHHUS OTHOCHUTEIIBHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TNPE3CHTALMEN pe3yJIbTaTOB IO3HABATENBHON JEATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH MPH BBINOJHEHUHU
XUMHUYECKOTO JKCIIEPUMEHTa, TMPAKTHUYECKOW paldoThl MO HCCIEJOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, pealu3allid y4yeOHOro MpoekTa U (OpMYyIUPOBATH BHIBOJABI IO
pe3yJibTataM MPOBEAEHHBIX MCCIEAOBAHUN IMyTEM COTJIACOBAaHUS TO3ULHMN B XOJIE
00CyXIeHHUsI 1 OOMEHa MHEHHUSMH.

OByaieHUe YHMBEPCAJIbHBIMH PeryJIATHBHBIMU AeiiCTBUAMM:

CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh UM OCYILECTBIATh CBOK  IIO3HABATENIbHYIO
JESATENBHOCTD, ONPEEIIsis €€ LeJN U 3aJa4H, KOHTPOJIMPOBATh U M0 MEPE HEOOXOANUMOCTH
KOPPEKTUPOBATh MPEJIaraeMblil aJroOpuT™M JACHUCTBUN NpHU BBINOJHEHUH YYEOHBIX U
UCCJIEIOBATENbCKUX 3a]a4, BbIOMpaTh HambOosiee >P(GEKTUBHBIMA CIOCOO MX PEIICHUS C
Y4ETOM IOJIy4EHHUS] HOBBIX 3HAHUW O BELIECTBAX U XUMUYECKHUX PEAKLUSX;

OCYLIECTBJISITh CAaMOKOHTPOJb CBOEH JEATEIBHOCTH HAa OCHOBE CaMOAaHaIW3a M
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI 11 KJIACC

[IpeaMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «Perrenue 3a1a4 no XuMum» OTPaKaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUM: O XUMHUYECKON COCTaBIISIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MUPA, POJIU XMMHUU B MO3HAHUU SBJICHUN MPUPOJIbI, B (HOPMUPOBAHUU
MBIIIUICHUS U KYJIBTYPBI JUYHOCTH, €€ (YHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM IS
pelieHusl MPaKTUYECKUX 3aJad U DKOJOTHYECKHM OOOCHOBAaHHOI'O OTHOILIEHUSI K CBOEMY
3J0POBBIO ¥ IPUPOAHOM CpENE;

BJIAZICHUE CUCTEMOW XMMHUUYECKUX 3HAHUU, KOTOPasi BKIFOYAET: OCHOBOMOJIATAIOIINE
MOHATHS (XUMHUYECKHI 3JICMCHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIAPHBIN 00BEM, BAJICHTHOCTD, SJIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHb
OKHCJICHUS, XUMHUYECKas CBs3b (KOBaJICHTHAs, MOHHAs, METaJUIMYecKas, BOIOPOJIHas),
KPUCTAUIMYECKAST PEIMIETKA, THUIIBI XUMHYECKHUX PpPEaKIHi, PaCTBOP, JJIEKTPOJMUTHI,
HEAJIEKTPOJIMTHI, 3JEKTPOJIUTHYECKAs] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XHMHYECKON peakln, XUMHUYECKOE PAaBHOBECHE); TEOPUM W 3aKOHBI (TeOpHus

AJIEKTPOJUTUYECKOW JUCCOLMalnM, nepuoandeckuid 3akoH JI. M. MenpaeneeBa, 3akoH
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COXPaHEHHMS MACChl BEIIECTB, 3aKOH COXPAaHEHUsS W MNPEBPALLCHUS BSHEPrUM MpHU
XUMUYECKUX  PEaKlusax),  3aKOHOMEPHOCTH,  CHUMBOJMYECKHUH  S3BIK  XUMHUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JIEIKAIINE B OCHOBE TIOHUMAHUS IPUYNHHOCTH U CHCTEMHOCTH
XUMHUYECKUX SIBICHUH, (DaKTOJIOTUYECKUE CBEJACHUS O CBOMCTBaX, COCTaBe, MOJIYYCHUU U
0e30MacHOM HCIOJIb30BAHUM BAXKHEUMINIMX HEOPraHWYECKUX BELIECTB B OBITY U
MPAKTUYECKON AEATEIbHOCTH YEJIOBEKa;

cOPMHPOBAHHOCTh YMEHUU BBISBISATh XapaKTepHbIE MPU3HAKU TOHATUA,
YCTaHaBIIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSITUS [P ONTMCAHUU
HEOPraHUYECKHUX BEUIECTB U X MPEBPALICHUI;

cOPMHPOBAHHOCT, YMEHUW HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHKY  JJIS
cocTaBieHUs (HOPMYJ BEHIECTB U YPABHEHUN XUMHYECKUX PEAKIUH, CUCTEMATHYCCKYIO
HoMeHknatypy (IUPAC) u TpuBHasibHbIe HA3BaHUS OT/IEJIBHBIX HEOPTaHUYECKUX BEIECTB
(yrapuslii ra3, yriieKMciblil ra3, aMMHUak, raiéHasi U3BeCTh, Heram€Has u3BeCTh, MUThEBAS
coJia, TUPUT U JIpYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUW ONpPENENsATh BAJICHTHOCTh U CTENEHb OKHUCICHUS
XUMHYECKUX DBJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUUYECKOU CBSI3HU
(koBaJieHTHasi, HMOHHAas, MeETaJUIMYecKasi, BOJOPOJHAsA) B  COCAMHEHUSX, THII
KPUCTAJUIMYECKOW PEMIETKU KOHKPETHOTO BEHIECTBa (aTOMHAasi, MOJICKYJIApHAas, MOHHAasi,
MeTaJUInYecKas), XapakTep cpeibl B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX COCTMHEHUMN;

c(hOpMHPOBAHHOCT, YMEHUU YCTAaHABIUBATh MPUHAMNJICKHOCTh HEOPTaHUYECKHUX
BEILIECTB 10 UX COCTABY K ONPEIEIEHHOMY KJIacCy/TpyIie COeIMHEHUH (MMPOCThIC BEIIECTBA
— METaJUIbl © HEMETAJLIbI, OKCUJIbI, OCHOBAHM S, KUCIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN pacKphIBaTh CMBICI Mepuoauyeckoro 3akoHa JI. U.
MeHneneeBa W JIE€MOHCTPUPOBATH €ro CHUCTEMATU3UPYIONIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh JJIECKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 nepuonos Ileproanueckoil CHCTEMbI XUMUYECKHUX JIEMEHTOB
J. W. MengeneeBa, HCIOJNB3YyS TOHATUS «S-, P-, O-37€KTpOHHBIC OPOUTATINY,
«QHEPreTUYECKUE YPOBHUY, OOBICHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKHUX
DJIEMEHTOB U MX COCAMHEHUM II0 mepuoiaM U rpynmnaMm llepuoanueckor CHCTEMBI
xuMudeckux siaemeHToB JI. . Menneneena;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIUME XMUMHYECKUE
CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MMOATBEPKAATh CYLIECTBOBAHUE
TEHETUYECKON CBA3W MEXKAY HEOPraHMYECKHUMHU BEIIECTBAMU C TMOMOIIBI) YpPaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUK;

c(hOpPMUPOBAHHOCTh YMEHHSI KJIACCU(PUIUPOBATH XUMHYECKUE PEAKIUU 10
pPa3IMYHBIM MpHU3HAKaM (YUCIYy U COCTaBYy pEarupyrollux BEIIECTB, TEINIOBOMY A(DQeKTy
peaKIuy, U3BMEHEHHUIO CTETICHEH OKHCIICHUS DJIEMEHTOB, 0OpPAaTUMOCTH PEAKIIUU, YUYaCTHIO
KaTaJn3aropa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTABIISATH YPAaBHEHUS PEAKIUN Pa3IMYHBIX TUIIOB,
MIOJIHBIE W COKpAIIEHHBIC YPaBHEHUSI PEaKIMii MOHHOTO OOMEHA, YUUTHIBAsI YCIOBHSI, TIPU
KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHLA;

c(hOpMHPOBAHHOCTH YMEHUH MTPOBOIUTH PEAKIINH, TIOJITBEPKIAIOIINE KaueCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPTAHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM NIYTEM HOHOB,

MNPHUCYTCTBYIOIIHUEC B BOAHBIX PACTBOPAX HCOPIraHNICCKUX BCUICCTB,
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chOpMHPOBAHHOCTh YMEHUM pacKpbIBaTh CYIIIHOCTb OKHUCIIUTEIIHO-
BOCCTAHOBUTEJBHBIX PEAKIMIl MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOTO OajaHca 3THUX
peakuuii;

chOpPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHWMUYECKOU
peakiMy OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHHUS XUMHUYECKOTO DPABHOBECHUS B
3aBUCUMOCTH OT BHelIHero Bo3aeicteus (mpunuun Jle [llarense);

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTEpU30BaTh XUMHUECKHUE MPOIIECCHI, JIEKAIUE B
OCHOBE TMPOMBIILICHHOTO TOJYyYEHUSI CEPHOM  KHUCIOThI, aMMHuaka, a TaKxke
c(hOpMHUPOBAHHOCTH TIPEACTABICHUN 00 OONMX HAYYHBIX MPHUHITUIAX U SKOJOTHUUECKHUX
mpobeMax XUMHUYIECKOTO MTPOU3BOICTBA,;

c(hOpPMHPOBAHHOCTh YMEHUW MPOBOAWTH BBHIYMCICHUS C WUCIIOIH30BAHUEM TOHSTUS
«MaccoBasi J0Js1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMUYCCKUX
peakIuax, MacCchl BEIIECTBA WIM O0BEMA ra3oB IO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 yYacTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOTO 3(dekTa
peaKkuuy Ha OCHOBE 3aKOHOB COXPAaHEHUs MAacCChl BEIIECTB, MPEBPAIICHUS U COXPAHECHUS
SHEPIUH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOJATh TMpaBHJia TOJB30BAHUS XUMUYECKON
OCyJ10i U 1abopaTopHBIM 000PYIOBaHKEM, a TAKKe MPaBUiIa 0OpallleHHs C BEIECTBAMU B
COOTBETCTBUH C HHCTPYKIIUSIMH 1O BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBITIOHATH XUMHUUECKUIH IKCIIEPUMEHT
(pa3ioxkeHue TMEepPOKCHUIa BOAOPOJAA B MPUCYTCTBUHU KaTaau3aTopa, ONMPEACTICHUE CPEIb
pPacTBOPOB BEIIECTB C MOMOINBI) YHUBEPCAIBHOIO WHJUKATOPA, BIUSHUE PA3TUUYHBIX
(haKkTOpOB Ha CKOPOCTh XUMHUYECKON PEaKIK, PEaKIMi UOHHOTO OOMEHA, KAYECTBCHHbBIC
peakiuu Ha cyibdar-, KapOoOHAT- U XJIOPUJI-aHHOHBI, Ha KATHUOH aMMOHWUS, pElICHUE
SKCIEPUMEHTAJIBHBIX 33/1ad 1Mo TeMaMm «Metamibl» u «HeMeramnsl») B COOTBETCTBUU C
npaBuIaMU TEXHUKH O€30MAaCHOCTH NpH OOpallleHWH C BEIIECTBAMU M JIA0OPATOPHBIM
000opyI0BaHUEM, TIPENICTABIIATH PE3YIbTaThl XUMUYECKOTO HKCIIEpUMEHTa B (hopme 3arnucu
ypaBHEHUN COOTBETCTBYIONIUX peakuid U (POPMYJIHPOBATH BBIBOJIBI Ha OCHOBE AITHUX
pe3yJIbTaToB;

chOpPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
uH(OPMAITHIO, TTOJIYIaeMYIO U3 Pa3HbIX HCTOYHUKOB (CPEJCTBA MACCOBON KOMMYHHUKAIIUH,
HuTepHeT u Ipyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOIOATh MPAaBUIa SKOJOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUSI B OBITY U TPYJOBOH NIESITEIBHOCTH B LIEJISAX COXPAHEHUSI CBOETO 370POBbS U
OKpYy’Karolllel MPUPOAHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha KHUBBIC
OpraHu3Mbl OMNpeeAEHHBIX BeIIeCTB, MoHMMas cMbica mnokazarens [IJIK, moscHsaTe Ha
npuMepax CrocoObl YMEHBIIEHUS W TMPEIOTBPAIEHUS] WX BPEIHOTO BO3JCHCTBHUS Ha
OpraHu3M YeJIOBEKa;

JJIsT  OOy4YaroIIuXCcsi ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSMH 3JI0POBbSI:  YMEHHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METO/JAaX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBIICHUM;

JUTSL CJIETIBIX U CIIA0OBUASIINX OOYYaIOIIMXCSA: YMEHHE HUCIOJIb30BaTh pelbehHO-
TOYEUHYIO cucTeMy o0o3HaueHu JI. bpaiins ayis 3anucu xumMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE
11 KJTACC

Her/| HaumeHoBaHue pa3ziesioB U TeM MPOTPaMMBbI KoanuecTBo yacoB DNEKTPOHHbIE
Bceero| Konrponbnsie | IIpaktnueckue (zudpoBsIe)
padoTs! paboTe! o0Opa3oBaTeIbHbIE
peCypcChl
Pazjnea 1. Ilepuoguyeckuii 3aKoH U CTPOEHHE ATOMA.
1.1 | Ctpoenue aromoB. [lepuonnyeckuii 3aKoH 1 2
[Teproauyeckas cucTeMa XUMUUYECKUX DJIEMEHTOB
J1. 1. MenpgeneeBa
1.2 | Ctpoenue BemecTBa. MHOrooOpas3ue BEIICCTB. 2
1.3 | XuMu4eckue peakiuu 5
Hroro no pazneny 9
Pazjen 2. Heopranuyeckasi Xumusi
2.1 | Metainl 7
2.2 | HemeTamisl 9
2.3 | CBsI3b HEOPTraHWYECKUX M OPTAaHMYECKUX BemecTB | 4
Uroro no pazneny 20 1 1
Paznena 3. XuMus H :KU3Hb
3.1 ‘ XUMUS U )KU3HDb 2
Uroro no pazneny 2 1 2
Pazjien 4. Utorosas padora
4.1 | O000IIEHNE U CUCTEMATU3UIINS 3HAHUN 1
4.2 | UtoroBas pabota 1
4.3 | AHanu3 UTOTOBOM PabOTHI 1
Htoro no pazaeny 3 2 5}
OBIIEE KOJIMHECTBO HACOB 110 I[TIPOTPAMME | 34 4 8




IHOYPOYHOE IIVTAHUPOBAHUE

11 KJTACC
Ne Tema ypoka Beero Jlara [Ipumeuanue
11/T1 yP yacoB | IlmaHoBas |®PakTuyeckas P
1 DJIeKTPOHHBIC KOHPUTYpPALIMK aTOMOB XUMHUYECKHUX 1
3JIEMEHTOB.
3aKOHOMEPHOCTU U3MEHEHMSI CBOMCTB XUMUUYECKUX AJIEMEHTOB U
o | X COEIMHEHUH IO rpyniaM U IepruojaM. 3Ha4eHue 1
MEPUOIUYECKOTO 3aKOHA U CUCTEMbI XUMUYECKUX 3JIEMEHTOB /I.
N. MenneneeBa B pa3BUTUN HAYKH
3 BaneHTHOCTB. DIIeKTpOOTPUIATENBHOCTE. CTENEHDh OKUCIEHUSI. 1
BelmecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS.
Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKUX COEIMHEHU.
4 | 'eHeTH4ecKas CBsI3b HEOPTaHUYECKUX BEIIECTB, PA3TMYHBIX 1
KJIACCOB
5 3aKOH COXpAaHEHHUS MacChl BEIIECTB: 3aKOH COXPAHECHUS U 1
MPEBpAILEHUE SHEPTUU MTPU XUMUUECKUX PEAKIIUSIX
6 Pemenue 3anau no teme «CKOpOCTh XUMUYECKON PEAKIIUU. 1
O06paTUMOCTb peaKIuu XUMHUYECKOE PABHOBECHE)
7 DnekTponuTrueckas auccounanus. [lonsitue o BonopoagHoM 1
nokasarene (PH).Peakiuu nonHoro ooMeHna
8 | Pemenue 3a1a4 1o Teme «'maponus» 1
9 Pemenue 3amad no teMe «OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC 1
peakuuu. [ToHaTHE 00 2JIEKTPOIN3E PACIJIABOB M PACTBOPOBY
Mertamnbl, 1 ux noJsioxenue B [lepuoanyeckoit cucreme
10 | xummueckux smemenToB . 1. MenaeneeBa 1 0COOCHHOCTH MX 1
ctpoerus. O6mme Gu3nyecKkrue CBOMCTBA METAJLIOB
11 | OcHOBHBIE CITOCOOBI OTYYEHUS METAIIIIOB 1
12 Pemenne 3agad mo remMe « XMMHUYECKHE CBOMCTBA BayKHEUIIINX 1
METaJUIOB: HATPUS, KaJIUs, aTFOMUHUS U MarHus
13 Pemenne 3agad mo reMe « XMMHUYECKHE CBOMCTBA BayKHEUIIINX 1
METaJJIOB: XPOM)




Pemenue 3aga4 1mo teMe « XMMHYECKHE CBOMCTBA BAYKHEHIIINX

14 1
METAJIJIOB: MEJIb)

15 Pemenne 3agau mo reMe « XMMHUYECKHE CBOMCTBA BayKHEUIITNX 1
METAJUUIOB: IIUHK U KEJIE30»

16 | Konrposbsaas padora Ne 2 o teme: «MeTamibsh» 1

17 | PU3MUECKHE CBONCTBA HEMETAILIOB. AJIOTpOIUS HEMETAJUIOB Ha 1
puMepe: KUCIopoa, cepsl, hochopa u yriaepoa

18 | Pemenue 3aga4 o TeMe «XMMHYECKHE CBOWCTBA: TaJIOTEHOB) 1

19 | Pemenue 3a1a4 o TemMe « XMMUYECKUE CBOWCTBA: KHCIOPOIa» 1

20 | Pemenue 3a1a4 1o teme «XUMHUYECKUE CBONCTBA: CEPhD» 1

21 | Pemrenne 3aga4 mo teMe « XMMHUYECKUE CBOMCTBA: a30Ta) 1

22 | Pemenue 3a1a4 10 TeMe « XMMHYECKUe cBOICTBa: (ochopar 1

23 Pemenue 3amad no reme «XUMUYECKUE CBOMCTBA: YIIIEPOJI U 1
KPEMHUS»

24 | Pemenue 3a1au o teMe «HemeTamibny 1

25 | KontponpsHas pabota Ne3 o teme: «Hemerammbsny 1

26 Pemenue 3amau no reme «HeopraHnueckne 1 OpraHu4ecKue 1
KHUCJIOTBI»

27 Pemenue 3amau no reme «Heoprannueckne 1 OpraHu4ecKue 1
OCHOBAHUSI»

28 Pemenue 3amau no teme «AMQoTepHbIe HEOPTaHUYECKUE U 1
OpraHUYECKHUE BEILIECTBAY

29 Pemenune 3ama4 o reme «l'eHeTHUECKas CBSI3b MEXKIY 1
HEOPraHMYECKUMHU U OPTaHUYECKUMHU BEIIECTBA»

30 [IpencraBienuss 006 0OIMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO 1

IMOJIYYCHUA Ba)KHEHIIINX BCIICCTB




31| Xumus u 310pOBbeE YeT0BEKA 1
32| O606meHne ¥ cHCTEMaTH3aLys 3HaHUH 3a Kype 11 kacca 1
33 | Urorosas koHTponbHas pabora 3a Kypc 11 knacca 1
34 | Anamus UTOroBOM KOHTPOJILHOM paboTsl 3a Kypc 11 kmacca 1
OO61Iee KOJUIECTBO YACOB TI0 MPOTPaMMeE 34




YYEBHO-METOJIUYECKOE OBECNEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
METOJNYECKHUE MATEPHUAJIBI VISl VUUTEJS

1. O.C. I'abpuensn, I'.I". JIsicoBa «Xumusi» 11 kinacc; npodunbhblil ypoBenb. M. [Ipoda 2013
roJ.

2. O.C. TI'abpuensn, [1.B. PemeroB, U.I'. OctpoymoB «I'otoBumcs k EI'D» M. Jlpoda 2022
roJ.

3. A.C. EropoB «Xumusi»; HoBoe yuebHOe mocobue Jyisi HoCTynaromux B By3bl POCTOB - Ha -
Hony ®enukc 2012 roxa.

4.B.H.lopoubkuH «Xumus. TemaTtuueckue TecThl Ajisi noArotoBku Kk EI'D». Jlernon PocToB-
Ha-/{ony 2022 ron.

5. B.H. Hoponbkun «XumusalO-11 knacc. IlogrotoBka k EI'D. Temarudeckue TeCTbI».
ba3oBblii 1 OBBIIEHHBIN ypoBHU. JlernoH. Poctos-Ha-/lony 2021T.

6. B.H. Hoponubkun «Heoprannueckas xumwus. IloaroroBka k EI'D 10-11 xmacey
TpenupoBouHas tetpansb. Jlernon Pocros-na-/{ony 2021 roa.

7. B.H. Hopoubkun «O6mias xumus. [logroroBka k EI'D 10-11 xmaccy. TpeHupoBouyHas
terpaap. Jlernon PocroB-Ha-/lony 2021 rox.

8. FO.H. Mexnsenes P.A. JIuaun «Xumus. [Toaroroska k EI'9» Ok3amen M. 2019r.

9. B. H. Jloponbkun «Xumus. CoopHUK onuMnuaanbix 3aaa4d 10—11 kmace» Jlernon Poctos-
Ha-/{ony 2013 ron.

10. KM no xumun 2023-2024 r. (aBTOPBI pa3InyHbIE).

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. Poccuiickas anekTpoHHas 1mkodia. - https://resh.edu.ru/

2. "anxumuk" - http:/alhimik.ru

3. Kypnan «xumus u xu3ub»io - https://hij.ru/

4. [TonbopHa nuTepatypsl o Xxumumio - http://c-books.narod.ru/

5. XKypuan " 1 cenrsops" - https://1sept.ru/

6. Mudoypox - https://iu.ru/video-lessons

7. COOpHHMK cTaTei O XHUMHYECKHX DJJIEMEHTAaX, W/UIIOCTPHPOBAHHBIA OIMMCAHUEM

sKcniepuMeHTOoB. -http://www.periodictable.ru
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