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MNOSCHUTEJIBbHAS 3AIINCKA

[IporpaMma Mo XMMuM Ha YPOBHE CpeIHEro o0IIero oopasoBaHus pa3zpadorana Ha ocHoBe DemepanbHOro 3aKoHa OT 29.12.2012 Ne 273-@3 «O6 oOpa3oBaHUU B
Poccuiickoii ®enepanun», TpeOOBaHMI K pe3yibTaTaM OCBOCHUS (eAepalbHOM 00pa30BaTeNbHON MporpaMMbl cpeanero odmero obpazoanms (DPOII COO),
npencraBieHHBIX B DenepanbHOM TOCyAapcTBEHHOM oOpasoBarensHOM cranaapre COO, ¢ yuérom Konuenmmu npenofaBaHusi yd4eOHOTO mpeaMmera «XUMUSD) B
o0pa3oBaTelbHBIX OpraHu3anusax Poccuiickoit Denepanny, pearn3yrONINX OCHOBHBIE 00pa30BaTENbHBIE POTPaMMBI, 1 OCHOBHBIX MONOKEHHH «CTpaTernu pa3BUTHS
BocruTanus B Poccutickoit @enepartnu Ha nepuoxa 1o 2025 roma» (Pacnopsbxenne IpaButenserBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3paboTKe MpOrpaMMbl MO0 XMMHH, K ONpPEAETICHUIO OO0WIeH cTpaTeruu oOy4YeHHs, BOCIIMTAHHUSA U Pa3BUTHA OOydarolIMXCs CPEeACTBaMU
yae6HOoro mpeamera «Xumus» anst 10—11 kmaccoB Ha 6a30BOM ypoBHe cocTaBwin KoHienTyanbHble nonoxerns @I'OC COO o B3anM00OyCIOBIECHHOCTH IIeTeH,
CoJIepKaHus, pe3yIbTaTOB O0yUeHHS U TPeOOBAHUN K YPOBHIO IIOATOTOBKH BEIITYCKHHUKOB.

Xumuueckoe o0pazoBaHUE, MOJTy4aeMOE BBIMTYCKHUKAaMH 00I1e00pa30BaTeNIbHOM OpraHM3alliM, SBISETCS HEOThEMJIEMOW 4YacThio WX oOpazoBaHHOCTH. OHO
CIly’)KUT 3aBEpLIAIONIMM JTallOM peaji3aldd Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIOUEBBIX LEHHOCTEW, MPUCYIIMX ILEJIOCTHOM CHCTEME XHMHYECKOTO
o0Opa3oBaHHsA. OTH IEHHOCTH KAacalOTCS IO3HAHUS 3aKOHOB MTPHUPOIBI, (OPMHUPOBAHHS MHPOBO33PEHHUS W OOIIEH KyIbTyphbl YENOBEKa, a TaKKe JKOJIOTHYCCKH
000CHOBAaHHOTO OTHOUIICHUSI K CBOEMY 37I0POBBIO M PHPOJHON cpene. Peanmnsyercs xumudeckoe oOpa3oBaHue 00yJaroIMXcs Ha ypOBHE CPeJHEro 00IIero oopa3oBaHus
cpeAcTBaMH yueOHOTOo mpeaMeTa « XUMUS», COACPKaHUE U MTOCTPOSHHUE KOTOPOTO OIPEIeNICHBI B TPOrpaMMe 10 XUMHH C YUETOM CclieNU(PHUKH HAYKH XUMUH, € 3HAUCHUS
B TIO3HAHWW TIPUPOABI M B MAaTEpPUAILHOW JKM3HHU OOIIEeCcTBa, a Takke ¢ YIETOM OOMIMX IleNied W MPHHIUIIOB, XapaKTepU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI
cpemHero obmero oopazoBanus B Poccuiickoit ®enepamnmn.

XuMHS KakK 3JE€MEHT CHCTEMBI eCTECTBEHHBIX HAayK UTPaeT 0COOYIO pOjb B COBPEMEHHOW IIMBUIM3ALIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa
BHOCHT CBOM BKJIaJ B (bOpMI/IpOBaHI/IC palrOHAJIBHOI'O HAYyYHOI'0 MBIIIJICHUA, B CO3AaHNUEC HEJIOCTHOI'O MPEACTABIICHUA 06 OKpYXXaromeM MHUPE KaK O CIUHCTBE IIPUPOALI U
YelnoBeKa, KoTopoe GOpMHUPYeTCsl B XMMUW Ha OCHOBE TIOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIET0 MHUPa, OCO3HAHMS B3aMMOCBSI3H MEXy CTPOCHHEM BEIIECTB,
WX CBOMCTBAMHU M BO3MOYKHBIMHU 00JIACTSIMH IMPUMCHCHUA.

Tecno B3aHMOﬂeﬁCTBYH C IpyruMm €CTECTBCHHLIMM HayKaMH, XUMHU CTajla HEOTheMJIEMOI 4acTbIO MHpOBOfI KYJIbTYPBbI, HCO6XO]II/IMBIM YCIOBHUEM YCIICHIHOT'O
TpyJa W XU3HU KKIOro wieHa oOmecTBa. CoBpeMeHHas XUMIEsI KaK HayKa co3ujaTellbHas, KaKk HayKa BBICOKMX TEXHOJIOTHI HalpaBJIeHa Ha PeIIeHHE TII00aTbHBIX
Mpo0JIeM YCTOMYUBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPTETHIECKON, TIUIIEBOM, IKOJIOTHIECKON 0€30IaCHOCTH U OXPaHBI 3/I0POBBSI.

B cooTBeTcTBUM ¢ OOIIMMH IHEISAMH M NPHHIMIIAMH CPEIHEro oOIiero oOpa3oBaHus cojepxanue npeamera «Xumus» (10—11 kimaccel, 0a30BbIil ypOBEHb
M3Y4YeHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYIBTYPHYIO IMMOATOTOBKY OOYYaIOIINXCSI, HEOOXOAUMYIO UM JIJISl BBIPAOOTKH MHUPOBO33PEHUECKIX OPHEHTHUPOB,
YCHENIHOTO BKJIFOUEHUS B )KU3Hb CONIMYyMa, TIPOAOIDKEHHS 00pa30BaHMs B PA3IMUHBIX O0JIACTSX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

COCTaBﬂHIOIIIHMH npeamMeTa «XUMHUS» ABISIOTCS 6a301351e KypChI — ((OpFaHI/I‘IeCKaH XUMHUSA» U «06111351 U HEOpTraHHWYCCKasA XUMUSA», OCHOBHBIM KOMIIOHCHTOM
coJiep)KaHUsl KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKW: cMCTeMa 3HaHHW 110 HEOPraHMYECKOH XMMHUH (C BKIIOYEHHWEM 3HAHWK M3 OOINeH XMMHUHM) U OpraHn4ecKOon
xumun. QopMHUpOBaHKE TAaHHON CHCTEMbI 3HAHHUI TTPH U3YYEHUHU TIPeMeTa 00ecIiednBaeT BO3MOKHOCTh PACCMOTPEHHST BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOIINX
MOHATHI, 3aKOHOB U TEOPUA XUMHUH.

CrpykTypa conepxxanus KypcoB — «Opranmueckas xuMmusp» 1 «O01as 1 Heopranndeckasi XuMus» c(popMupoBaHa B MporpaMMe Mo XMMHUH Ha OCHOBE CHCTEMHOTO
MOJX0/1a K U3yUCHHUIO y4eOHOro Marepuana i o0yciIoBieHa HCTOPHYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHMI Ha ONpeleNEHHbIX TEOPETHUECKUX YpoBHsX. Tak, B Kypce
OpPTaHMYECKOH XMMHH BEIIECTBAa PACCMATPHUBAIOTCS HA YPOBHE KIIACCHYECKOW TEOPUHU CTPOCHMS OPraHMYECKHX COCIUHEHHH, a TaKKe Ha YPOBHE CTEPEOXHMMUYECKUX U
OJICKTPOHHBIX Hpe}ICTaBHeHI/Iﬁ O CTPOCHUHN BCHICCTB. CBe}IeHI/ISI 00 HU3y4a€MbIX B KypC€ BCIICCTBAX AAKOTCA B PA3BUTUU — OT YIJIEBOJAOPOAOB A0 CIOKHBIX OHMOJIOTHYECKHA
aKTHBHBIX COCOMHEHUH. B Kypce opranmueckodl XMMHHU IONY4alOT pa3BUTHE CQOPMUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOILIET0 0Opa3oBaHUs NEpBOHAYAILHBIE
MPEICTaBICHUS O XUMHUYECKOH CBA3H, KINacCHU(PUKAMOHHBIX MPU3HAKAX BEILECTB, 3aBUCMOCTH CBOMCTB BEILIECTB OT MX CTPOCHHMSI, O XUMHUYECKON PEaKIHH.

[Tox HOBBIM yTIIOM 3peHMS B MpeaMere «XuMus» 0a30BOr0 YPOBHSI pacCMaTpUBAETCA M3YyYEHHBIH HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI TEOPETUUCCKUIMA
mMarepuail u Q)aKTOHOFI/I‘IeCKI/Ie CBCACHHUA O BCUICCTBAX U XUMHYECKOMN PpEaKnru. TaK, B YaCTHOCTHU, B KYypCE€ «O6111a$[ N HEOpraHM4YCCKasd XUMUI O6yanOHII/IMC$[
MPEJOCTABISAETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHUE MEPUOJUUECKOr0 3aKOHA C OOMIETEOPETHUECKUX M METOAOJIOTHYECKUX MO3ULHH, TIyO’Ke MOHSTH HCTOPHYECKOE
M3MEeHEeHUE (PYHKITHH 3TOT0 3aKOHA — OT 0000IIAIOIICH 10 OOBICHSIONIEH M MPOTHOZUPYIOIICH.



Enunasg cucrema 3HaHMH O Ba)KHEWIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH, CBOMCTBaX M NPUMEHEHUH, a TAKKE O XMMHUYECKHX PEaKLHAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX NMPOTeKaHus fomnoiHsercss B Kypcax 10 u 11 xiaccoB 3neMEHTaMu COIEpPKaHUS, UMEIOLUIMMU KyJIbTYPOIOTUYECKUN M MPUKIAIHOW Xapakrep. JTH
3HaHMs CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3M XMMHUH C APYTMMH HayKaMH, PAacKpbIBAIOT €€ poJib B MO3HABATENBHOW M MPAKTHYECKOW AEATENILHOCTH YellOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOLECCY TBOPUECTBA B 00JIACTU TEOPUH U MPAKTHUECKUX MPUIOKEHUH XUMHH, TIOMOTAIOT BBITYCKHHKY OPHUEHTUPOBATHCS B
OOIECTBEHHO U JIMYHOCTHO 3HAYMMBIX IIPOOIEMax, CBA3aHHBIX C XMMHUEH, KPUTUIECKH OCMBICTIMBATE HH(POPMAIMIO ¥ IPUMEHTH €€ 1151 IONOJHEHUS 3HAaHUH, PeIIeHHS
MHTEJUIEKTYaIbHBIX M SKCIEPUMEHTAIBHBIX HCCIIEA0BATENbCKUX 3a1a4. B 1iesom conepxanue yueOHoro npeamMera «XuMus» AJaHHOTO YPOBHS U3yUEHHsI OPUEHTHPOBAHO
Ha (opMHpOBaHHE Yy OOYHAIOIIMXCS MHPOBO33PEHUYECKON OCHOBBI AJISi MOHMMaHUSl (PUIOCOQCKUX HMIEH, TAaKUX KakK: MaTepHalbHOE €IWHCTBO HEOPTraHHMYECKOTO U
OPTaHMYECKOI0 MHpa, OOYCIOBJICHHOCTh CBOWCTB BELIECTB MX COCTABOM M CTPOEHHMEM, II03HABAEMOCTb IPUPOAHBIX SBICHUHA MYTEM SKCIEPUMEHTAa U PEIICHUS
MIPOTUBOPEYUH MEXIy HOBBIMH (DaKTaMH M TEOPETUUECKUMH IPEANIOCBUIKAMM, OCO3HAHHE POJM XMMHUHU B PEIIEHHM 3KOJIOTHYECKUX IpoOJIeM, a Takxke IpodiieM
cOepexeHuns: JHEPreTUIeCKUX PECYpPCOB, ChIPBS, CO3/IaHHU HOBBIX TEXHOJIOTHH U MaTepUAIIOB.

B nmnane pemienus 3ajad BOCIIMTAHUS, PA3BUTHS M COLMANM3ALUKN O0YYaIOUIMXCsl MPUHATHIC MIPOTPAMMON 1O XUMHH MOIXOABI K ONPEeICHHIO COACPKaHHU U
MOCTPOCHHUS MpeaMeTa MperycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX ACHCTBHUN, MMEIOIMX 0a30BO€ 3HAYCHUE VIS PA3IMYHBIX BHIOB JESITEIbHOCTH:
pelieHus mpobJieM, MOKCKa, aHanuu3a U 00pabOTKM MH(OPMALMH, HEOOXOMUMBIX JUISl MPUOOPETEHHUS OIbITa MPAKTUYCCKOW U HMCCIICIOBATEIILCKOM NEATCIIbHOCTH,
3aHHUMAIOIIEeN BaJKHOE MECTO B IIO3HAHUU XUMUH.

B mpakTtuke mpenomaBaHMs XMMUM KaK HAa ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs, TaK U HA yPOBHE CPEAHEro oO0IIero oOpa3oBaHUs, NPHU OIpPEAeICHUH
COJep)KaTeNbHON XapaKTEPUCTUKU Lefiell M3ydeHusl MpeaMeTa HalpaBiICHHEM IIEPBOCTEIICHHON 3HAUYMMOCTH TPaAWLHMOHHO NpH3HAETcd (GOpMUpOBaHHE OCHOB
XMMUYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOW AEATENLHOCTH YENIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUpPOBOH KynbTypbl. C
METOJINYECKON TOUKH 3PEHUS TaKOW MOJXO0 K ONpeeNIeHHIO 1iefiel u3ydeHUs MpeIMeTa sIBIISIeTCs BIIOJIHE ONpaBIaHHbIM.

CornacHo TaHHOW TOYKE 3pSHHS TJIABHBIMHU LEISIMHA U3YYEHUS TIpeaMeTa « XuMus» Ha 6a3oBoM ypoBHE (10 —11 xi1.) SBISIFOTCSL:

e (QopMUpOBaHHE CHCTEMbl XUMHUYECKMX 3HAHUH KaK Ba)KHEUIIEH COCTaBISIONICH eCTECTBEHHO-HAyYHON KapTHHBI MHPa, B OCHOBE KOTOPOH JIEkKAT KITIOYEBHIC
MOHATHSI, (PyHIAaMEHTAIbHBIE 3aKOHBI W TEOPUM XHWMHH, OCBOCHHME S3bIKA HAyKH, YCBOGHHE | TOHMMaHHE CYIIHOCTH JOCTYNHBIX OO0OOIICHHH
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOPHEN UX Pa3BUTHUS U CTAHOBJICHMUS,

e (QopMupoBaHHME M PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX ITO3HAHUS BELIECTB W XMMHYECKUX PEaKLUWil, HEOOXOIMMBIX Ul NPUOOPETeHHs yMEHUH
OpPUEHTHPOBATHCA B MUPE BEIIECTB U XUMUYECKHX SIBIECHUH, HIMEIOIUX MECTO B IPUPOJE, B TPAKTHUECKON U TIOBCEHEBHOM JKU3HH;

e pa3BUTHE YMEHHH U CIIOCOOOB NEATEIHHOCTH, CBSI3AHHBIX C HAOMIOJICHHEM M OOBSICHEHMEM XMMHYECKOTO HKCIIEPHMEHTA, COOIOACHNEM NPaBmil 0€3011acHOro
o0palleHus ¢ BEIIECTBAMHU.

Hapsny ¢ atum, conepkaTtenbHas XapakTepUCTHKa LENel U 3aa4 U3y4eHHs MpeaIMeTa B IporpaMMe 10 XUMHUHU YTOYHEHA M CKOPPEKTHPOBaHa B COOTBETCTBUU C
HOBBIMHM IPUOPHUTETAMU B CUCTEME cpelnHero obmero obpasoBaHus. CeronHs B NpeNoJaBaHWU XMMUHU B OONbLICH CTENEHHM OTAAETCS HPEANOYTEHHE NMPAKTHUECKON
KOMIIOHEHTE COJEpKaHHs OOY4eHHs,, OPUEHTUPOBAHHOW Ha IOJATOTOBKY BBIIYCKHHMKa 00Ie00pa30BaTeNbHONM OpraHu3alliy, BIAACIOLIEr0 HEe HAO0OPOM 3HAHWM, a
(hYHKIIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0aMH W YMEHHUSMH aKTHBHOTO TOJYYCHHS 3HAHWH M MPUMEHEHUS MX B PEaNbHOMN JKU3HU ISl PEIICHHUS MPAKTHUECKUX
3aj1ad.

B cBsi3u ¢ 5TUM NpH H3yueHUH NpeAMeTa « XUMUSD JOMUHUPYIOIee 3HaYSHNUE MPUOOPETAIOT TAKUE LIEIH U 3aJa4H, KaK:

ajianTanus 00y4aronuxcs K YCIOBUSM THHAMUYHO Pa3BUBAOIETOCS MUPa, POPMUPOBAHNE HHTEIUIEKTYaTbHO PA3BUTOM JIMYHOCTH, TOTOBOW K CaM000pa30BaHHIO,
COTPYIHHYECTBY, CAMOCTOATEIHPHOMY MPHHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIlUAX, CBSI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHHUEM;

(dbopmupoBaHre y 00ydYaIOMMXCA KIIOYEBBIX HABBIKOB (KIIOYEBHIX KOMIETEHIMH), HMEIOMIMX YHUBEpCAIbHOE 3HAYCHWE AJISl Pa3IMUHBIX BHIOB JEATEIBHOCTH:
pemeHus nmpobiaeM, IoMcKa, aHau3a 1 00padoTK HHPOPMALINK, HEOOXOAUMBIX 7Sl IPHOOPETEHHsI ONbITa JESTEIBHOCTH, KOTOPas 3aHUMAeT BaXKHOE MECTO B TIO3HAHUU
XMMUH, & TaK¥Ke JUIT OLEHKH C TIO3WIMHA IKOJOTHYECKON Oe30MacHOCTH XapaKTepa BIMSHHS BEIISCTB M XMMUYECKUX MPOIECCOB HA OPTaHU3M YeNIOBEKa U MPUPOIHYIO

cpeny,



pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, WHTEJUICKTYAIBHBIX M TBOPUYECKUX CHOCOOHOCTEH OOYYarOIIMXCs: CIIOCOOHOCTH CaMOCTOATENLHO MPUOOpEeTaTh HOBBIE
3HaHUS N0 XMMHH B COOTBETCTBHH C JKH3HEHHBIMH NOTPEOHOCTSMH, HCIIOJIB30BAaTh COBPEMEHHBIE MH()OPMAMOHHBIE TEXHOJOTHH JUIS TIOMCKA W aHaiIu3a ydeOHOH u
HAYYHO-TIOMYJISIPHOM HHPOPMAIIH XUMUYECKOTO COJCP KaHus;

(hopMHpOBaHHUE U pa3BUTHE Y 00YUAIOIIUXCS ACCOLMATUBHOTO U JIOTMYECKOTO MBIIIICHUS, HaOI0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIe OCOOEHHO
HEOOXOMMBI, B YaCTHOCTH, TIPH TUIAHUPOBAHUH U NTPOBEJCHUH XUMHYECKOTO SKCIIEPHMEHTA;

BOCIHTaHKE y 00yJaromuxcsi yOS)KIEHHOCTH B TYMaHHCTHYECKOW HANPaBICHHOCTH XUMHH, €€ Ba)KHOH POJIM B PEIICHUH TTIOOATBHBIX MPOOJIEM PallMOHATIBHOTO
MPUPOAOTIOIB30BAHMS, [TOTIOTHEHUST SHEPTETHUECKIX PECYPCOB U COXPaHEHHS MMPUPOIHOTO PaBHOBECHsI, OCO3HAHHS HEOOXOANMOCTH OEPEeKHOTO OTHOLICHHUS K MPUPOJIE
¥ CBOEMY 37I0pOBBIO, & TAKKE MMPHOOPETEHHS OIBITA NCIIONB30BAHMS TOTyYSHHBIX 3HAHUH IS IPUHATHS TPAMOTHBIX PEIICHUH B CUTYalHsAX, CBI3aHHBIX C XUMHUYECKIMHU
SIBIICHUSMU.

B yuebHom mmane cpemHero oOmiero oOpa3zoBaHusi mpeaMeT «XHuMHUs» 0a30BOrO ypOBHS BXOAUT B COCTaB NpeAMETHOH obnactu «EcTecTBeHHO-Hay4HBIC
MPEeIMETHD».

OO01mee 9uCIIO YacoB, OTBEAEHHBIX UTsI M3YYEHHUS XMMHUH, Ha 0a30BOM YpPOBHE cpefHero oOmiero obpa3oBaHms, coctaBiseT B 11 kimacce — 68 gaca (2 daca B
HEICII0).

COJEP)KAHMUE OBYYEHMUS 11 KJIACC
OBLIAS U HEOPTAHUYECKAS XUMUA

TeopeTu4eckue 0CHOBbI XUMUH

XuMHUYECKH 37eMeHT. AToM. SIIpo aTroma, M30TOMEL. DJAEKTPOHHAs 000709Ka. DHEPreTHUSCKHE YPOBHH, TTIOAYPOBHH. ATOMHBIE OpOMTANH, S-, P-, d- 2ITEMEHTHI.
Oco0eHHOCTH pacrpeaeieH s AJIEKTPOHOB 10 OPOUTAJISIM B aTOMaX 3JIEMEHTOB IIEPBIX YETHIPEX MEPHOI0B. DIEKTPOHHAS KOHPUTYpaLIUs aTOMOB.

[lepuonnueckuii 3axkoH u Ilepuonuueckas cucremMa xumuueckux snemeHtoB . M. MengeneeBa. CBsi3b NMEepUOAMYECKOrO 3akoHa U Ilepuonnyeckoid cUCTEMBI
xummdeckux anmeMmeHnTos Jl. V. MenzaeneeBa ¢ cOBpeMeHHOH Teopuel CTPOSHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX DIIEMEHTOB U 00pa3yeMbIX
VMU TIPOCTHIX U CIOXKHBIX BEHIECTB IO TPYIIaM U IeproaM. 3HAYCHHE IEPUOINIECKOT0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKast CBSA3b. BUIBI XUMUYECKOH CBs3M (KOBaJICHTHAS HETOJISIPHAS ¥ TOJISAPHAs, MOHHAS, METaITNIecKasi). MexaHn3Mbl 00pa30oBaHUs
KOBaJICHTHON XWMHYECKOW CBs3M (OOMEHHBIN M JOHOPHO-aKIEeNTOpHBIN). BomoponHas cBs3b. BaneHTHOCTh. DnekTpooTpunarenbHocTh. CreneHs okuciaeHus. HMoHsb:
KaTHOHBI U AaHUOHBIL.

BemectBa MOJNIEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa BEUIECTBA. | UIbI KPUCTAUIMUECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUTA KPUCTALTMYECKON PEIIETKH.

[TonsiTHE O MUCTIEPCHBIX cUcTeMaX. VICTUHHBIC U KOJUIOMAHBIC PacTBOPHI. MaccoBasi OIS BEIIECTBA B PACTBOPE.

Kiraccudukarus HeopraHMIeCcKnx COeIMHEHWH. HoMeHKIaTypa HEOpraHMYIeCKUX BEMIECTB. | eHeTHYeCcKas CBSI3b HEOPTAaHMYCCKUX BEIIECTB, MPUHAICKAIINX K
Pa3IUYHBIM KJIacCaM.

Xumuyeckas peakius. Kitaccudukarus XMMUYeCKUX peakiuii B HEOPTaHUIECKOM M OPraHMYECKOW XUMUH. 3aKOH COXPaHEHHS MaCChl BEIIECTB, 3aKOH COXPAHEHUS
Y TIPEBPAIICHAS SHEPTUU TTPH XUMUUIECKUX PEAKITHSIX.

CKOpOCTh peakinu, €€ 3aBHUCHMOCTh OT pa3indyHbIX (akropoB. OOparuMble peaknud. XUMHUYECKOe paBHOBecue. (DaKTOpbI, BIMSIONME HA COCTOSTHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

OnekTpoyutrdeckas qucconuanus. CHIIbHBIE U CIIa0bIe AIeKTPOIUThI. Cpea BOIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpaabHas, MEeT0THAasL.

OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITHH.

OKCIepUMEHTaIbHBIE METOJbl M3YYCHHs BEIIECTB W WX TNpeBpaileHuil: aemoHctparus Ttadbmui «llepwmogmueckas cuctema XuMudeckux snemeHToB J[. .
MeHneneeBay, U3ydeHHE MOJENEH KPUCTAIIMICCKUX PEMIETOK, HAOIIONCHUE W OMHCAaHHE IEMOHCTPAIMOHHBIX M J1aOOPAaTOPHBIX OMBITOB (pa3lIoKCHHE TEPOKCHIA



BOJIOPOJIa B IPUCYTCTBUU KaTalln3aTopa, ONPEACICHIE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO MHINKATOPA, PEAKIK HOHHOTO OOMEHA), MMPOBEICHIE
MPaKTHIECKOil paboTsl «BrusHUE pa3ndHBIX PAKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIIHM».

Pacuérnbie 3anaun.

Pacuérel Mo ypaBHEHUSIM XUMUYECKUX PEAKIINl, B TOM YHCIIE TEPMOXUMHUUECKUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MOHATHS «MACCOBAast AOJISI BEIICCTBAY.

Heopranuveckass XuMus

Hemeramnel. [lonoxenne HemeTawioB B Ileprogmdeckoit cucteMe XUMHAYECKHUX deMeHToB J[. Y. MeHneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB. DU3NUYECKUE
CBOMCTBa HEMETAIUIOB. AJUTOTPOTIHSI HEMETAIUIOB (Ha MPUMEPe KUCIOpoia, cephl, pochopa u yriepoaa).

XVWMHUYECKHE CBOMCTBAa BKHEUITNX HEMETAIOB (TaJIOTEHOB, Cephl, a30Ta, ¢ochopa, yriepoaa U KPEeMHHUS) H UX COeTWHEHHH (OKCHIOB, KHCIOPOICOAEPKAIIINX
KHCIIOT, BOJIOPOJIHBIX COSAMHEHUH ).

[IpuMeHeHne BaXHEHIIINX HEMETAIIOB U MX COCTUHECHUH.

Mertamnbl. Tlonoxenue meramwioB B llepuomnyeckoii cucteme xumuueckux 3neMeHToB JI. M. MennpeneeBa. OCcoOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000I0YEK
aToMOB MeTauoB. O0mmue GpuzndecKkue CBoiCTBa MeTaIIoB. CIIaBBl METAIIOB. DIEKTPOXUMHUYECKAN PSJT HAPSHKSHUHA METAJUIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIITUX METAJUIOB (HATPHA, KaJIUi, KaIbI[Uil, MATHUN, AIFIOMUHUHN, IIUHK, XPOM, KEJIe30, MEJb)  UX COCTUHEHUI.

OO0mue crocoOb! moyyeH st MeTaiuioB. [IpuMeHeHre MeTauIOB B OBITY U TEXHUKE.

OKCIIepUMEHTaIbHBIE METOABl W3y4YeHHs BEIIeCTB M HMX MPEBPAIICHUN: W3y4YeHHE KOJUIEKIUH «MeTalutbl M CIUIaBbl», OOpaslloB HEMETauIOB, pEIICHHE
SKCIIEPUMEHTAIBHBIX 3a/1a4, HaOMIOIeHNE U ONMMCaHNe JEMOHCTPAIIMOHHBIX U JJa0OPAaTOPHBIX OIBITOB (B3aMOIECHCTBUE THAPOKCHIA AIFOMUHUS C PACTBOPAMH KHCIOT U
IeI04eH, KaYeCTBEHHBIC PEAKIIUU Ha KATHOHBI METAJIIIOB).

Pacuérnbie 3agaun.

Pacuérer Macchl BemecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WU 00BEMY OHOTO M3 YYaCTBYIOIIUX B PEAKINH BEIIECTB, PACYETHI
Macchl (00bEéMa, KOJMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CIIU OJHO U3 BEIIECTB UMEET IIPUMECH.

Xumus 1 )KU3Hb

Ponp xumum B oOecriedeHny IKOJIOTHIECKON, SJHEPTeTHIECKOH U MUIIEBON 0€30MaCHOCTH, Pa3BUTUN MeIUIMHBL. [I0HATHE O HAYYHBIX METO/IaX TTO3HAHMSI BEIECTB
Y XUMHUYECKUX PEaKIIMM.

[pencrarnenus 00 OOIIMX HAYYHBIX MPUHIUIIAX POMBIILJICHHOTO MOJIYYCHHUS BaXKHEHIITUX BEIICCTB.

YenoBek B MHUpE BEIIECTB U MaTEPUAJIOB: BaXKHEUILIME CTPOUTEIBHbIE MaTepUalibl, KOHCTPYKLIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, KEpaMHKa, MaTepUaibl s
AJNIEKTPOHHUKH, HAHOMATEPUATBI, OpraHUYeCKre U MUHEPAIbHbIE Y00PEHUSI.

XUMUSL U 3]0pPOBbE UEIOBEKA: MPaBUJIa KCIIOJB30BAaHUS JICKAPCTBEHHBIX MPEIApaToOB, MpaBHiia 0E30MMaCHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBOW XUMHH B
MOBCEIHEBHOM KU3HH.

MexmpeMeTHbIE CBS3H.

Peanuzaiiss MEKIPEIMETHBIX CBsI3€i NMpPU U3yueHUW OOIICH M HEOPraHMYECKOW XUMHM B 11 Kilacce OCYIIECTBISCTCS Yepe3 MCIIOJIb30BaHHME Kak OOIIUX
€CTECTBEHHO-HAYIHBIX TIOHATUN, TaK U TIOHITHH, SBISIONINXCS CUCTEMHBIMH VIS OTACTHHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecCTBEHHO-HAYYHBIE TIOHSATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIHU3, CUHTE3, KIIacCU(UKAIUs, IIEPUOUIHOCTD, HAOII0ACHUE, SKCTIEPUMEHT,
MOJEJIUPOBAHUE, U3MEPEHHUE, SBIICHUE.

dusnka: MaTepus, SHEPTHs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOI, PAIUOAKTHBHOCTH, MOJIEKYJIa, SHEPTETUUECKUNA YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEUIeCTBa, (PM3NIESCKIE BETMYMHBI U €IUHUIBI UX U3MEPEHHUS, CKOPOCTh.

Buonorust: kineTka, opraHu3M, SKocUcTeMa, dbnocdepa, Makpo- U MUKPOIIIEMEHTHI, BATAMUHBI, 0OOMEH BEIIIECTB B OPraHU3ME.

I'eorpadus: MuHEpaIbl, TOPHEIE TIOPOJIBI, TOJIE3HBIC HCKOITAEMBIE, TOIUIMBO, PECYPCHI.

TexHomorus: XUMHYECKas MPOMBIIUIEHHOCTh, METALTYpPrUs, MPOU3BOJICTBO CTPOUTEIBHBIX MAaTEPHANIOB, CEIHCKOXO3SIMCTBEHHOE IPOW3BOJICTBO, IHIIEBAS
MIPOMBINIICHHOCTD, (hapMalleBTHYECKas MPOMBIIUICHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX MpEnaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHUAIOB, dJIEKTPOHHAS
[POMBIIUIEHHOCTh, HAHO TEXHOJIOTUU.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOI'PAMMBI 1O XUMHWHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATDBI

@I'OC COO ycranaBnmmuBaeT TpeOOBaHUSA K Pe3yIbTaTaM OCBOEHHS 00YJAIOIIUMUCS IPOTPaMM CPETHETO 00IIero o0pa3oBaHus (JINYHOCTHBIM, METAIIPEIMETHBIM H
npenMeTHBIM). HaydHo-MeToamaeckoil OCHOBOW ISl pa3paOOTKH TUIAHUPYEMBIX PE3YIbTaTOB OCBOCHHUS IMPOTPAMM CPEIHETO O0IIero o0pa3oBaHuUs SIBIAETCS CHCTEMHO-
JeSITeNbHOCTHBIN TTOAXO0.

B cootBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM TOIXOA0M B CTPYKTYpE JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeAMeTa «XWMHsS» Ha YPOBHE CPEJHEro OOIIero
00pa30BaHUs BBIIEICHEI CIEIYIONINE COCTABIISIONINE:

0CO3HaHHE 00YUYAIOMINMHUCS POCCUHCKON TPaXKAaHCKON HIICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOMPEICIICHUIO;

HaJIM4YMe MOTHBALIUK K 00yUYECHHUIO;

IIeJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI TMIHOCTH Ha OCHOBE KITFOUEBHIX IEHHOCTEH M NCTOPHUYECKUX TPATUINI 0a30BOM HAYKH XM,

T'OTOBHOCTH U CHOCO6HOCTL o6yt1a101111/1xc;1 PYKOBOACTBOBATLCA B cBOEH ACATCIIBHOCTH IICHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMH, NIPUCYHIUMHA HCJ’IOCTHOI\/'I CHUCTEME
XHMHUYECKOT0 00pa3oBaHMUs;

HaJIMYUE MPABOCO3HAHUS IKOJIOTHUECKON KYIbTYPHI H CIIOCOOHOCTH CTAaBUTh LM U CTPOUTD KU3HEHHBIE TUIAHBL.

JImdHOCTHBIE pe3ynbTaThl OCBOCHHA TIpeaMeTa «XHWMHS» JTOCTUTAIOTCS B EAMHCTBE Y4YeOHOM W BOCIUTATENBHOW JEATEIHHOCTH B COOTBETCTBHU C
TYMAaHUCTUYCCKUMHU, COLUOKYJIbTYPHBIMU, AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMHU MW HACAIIaMU pOCCHﬁCKOFO IrpaXaaHCKOT'o O6].[ICCTB3, IIPpUHATBIMA B O6H1€CTBC
HOpMaMH M IIpaBUJIaMU IOBEACHMA, CHOCO6CTByIOH_[I/IMI/I mpoueccaM CaMoOIIO3HaHuA, CaMOPAa3BUTUA U HPAaBCTBCHHOT'O CTAHOBJICHU A JINYHOCTU 06yt1a101m/1xc;1.

JIndHOCTHBIE pe3yNbTaThl OCBOEHHS MpEeAMETa «XUMUS) OTPAKarT ¢(hOPMUPOBAHHOCTH OIBITA MMO3HABATENFHOW W MPAKTHUECKON JEATENFHOCTH 00yUYarOMIMXCs
110 pcajin3alilviy NPUHATBIX B 06HIGCTBC HCHHOCTCﬁ, B TOM 4YUCJIC B 4YaCTH:

1) rpaskiaHCKOro BOCIIMTAHUS:

OCO3HaHUS 00YYarOIIMMUCS CBOMX KOHCTUTYITMOHHBIX TPaB U 0053aHHOCTEH, YBAKEHUS K 3aKOHY U TIPaBOTIOPSIIKY;

MIPEJICTABJICHHUS O COIMAIBHBIX HOPMaX U MpaBHUJIaX MEKIUIHOCTHBIX OTHOIIEHUH B KOJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘-IeCKOﬁ JACATCIIbHOCTH IIPU CO3JaHUN y‘Ie6HBIX ITPOCKTOB, pCIICHUHU y‘Ie6HBIX 1 MO3HAaBATCIIBbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHYCCKHUX
JKCIIEPUMEHTOB;

CIOCOOHOCTH TTOHUMATh ¥ IPUHUMATH MOTUBBI, HAMEPEHUS, IOTUKY U apTYMEHTHI APYTUX TP aHAIHM3E Pa3IMYHBIX BUIOB YY€OHOU s TeTbHOCTH;

2) NaTPMOTHYECKOT0 BOCTIUTAHMS:

IEHHOCTHOTO OTHOIICHHA K HCTOPUYCCKOMY U HAYYHOMY HACJICAUIO OTE€YeCTBEHHOM XUMHH,

YBOXEHHS K TIPOIlECCY TBOPYECTBA B OOJIACTH TEOPHUH W MPAKTHUECKOTO TNPUMEHEHHS XWUMHH, OCO3HAHWS TOTO, YTO JOCTHKCHHS HAyKU €CTh Pe3yNIbTaT
JJINTCIIBHBIX HaGJ’IIO)Z[eHI/H‘/'I, KPOMOTJIMBBIX 9KCIIEPUMEHTAJIBHBIX ITIOUCKOB, ITOCTOAHHOI'O TPpyJda y‘IéHBIX " IMPAKTHUKOB;

HUHTEPECA U IMMO3HABATCIIbHLIX MOTHUBOB B ITOJIYYE€HUHU U NOCICAYIOUIEM aHAIN3E I/IH(i)OpMa]_II/II/I 0 MEPEAOBBIX JOCTUKCHUAX COBpeMeHHOfI OTEYECTBEHHOM XUMHH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OILICHUBATH CUTYyallMH, CBA3aHHBIC C XUMHWYCCKHUMU SABJICHUAMU, U IPUHUMATHb OCO3HAHHBIC PCUICHHA, OPUCHTUPYACH HA MOPAJILHO-HPABCTBCHHBIC
HOPMBI U LIEHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE MIOBEACHUE U TIOCTYIKH CBOMX TOBAPHILEH C MO3UIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIIEICTBUH 3THX MTOCTYIIKOB,;

4) popmupoBaHusl KYJbTYPHI 310POBbS:

MMOHMMaHUS [IEHHOCTEH 3/I0pPOBOT0 M 0€30MacHOro 0opasza *KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3MUECKOMY M IICHXHIECKOMY
3I0POBBIO;

COOITIO/ICHUS TIPaBIIT O€30MACHOTO OOpAIeHHUS C BEIECTBAMHU B OBITY, IOBCEIHEBHOMN KU3HU U B TPYIOBOU JEATEIHHOCTH;



MMOHMMAHUS IICHHOCTH TIPABIJI UHINBUYaTbHOTO U KOJUIEKTUBHOTO 0€30IaCHOTO MOBEACHUS B CUTYAIUX, YIPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCIIEICTBUIA U HENPHUATHS BPEIHBIX IPUBBIYCK (YIOTPEOICHHSI ATKOT0JIsl, HAPKOTHKOB, KYPCHUS);

5) TpynoBoro BocnuTaHUsA:

KOMMYHHUKATHBHOM KOMITETEHTHOCTH B yU4EOHO-HCCIICI0BATEIILCKOM ISATEIILHOCTH, OOIIECTBEHHO MOJIC3HOM, TBOPUYESCKON M IPYTUX BUIAX JCATCILHOCTH;

YCTaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTHUECKUX 33/1a4 CONMALHON HAMIPaBICHHOCTH (B paMKaX CBOETO Kilacca, ITKOJIbI);

WHTEpeca K MPaKTHIECKOMY H3YUCHHUIO Tpodeccrii pa3TiuyHOro poJia, B TOM YKCIIe Ha OCHOBE NPUMEHEHHS NIPEIMETHBIX 3HAHHUHU 110 XUMHUU;

YBXKEHUS K TPYAY, JHOIAM TPYyJa U Pe3ybTaTaM TPYAOBOU JIEATEIILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIYalTbHOW TPAaeKTOpUHM 00pa3oBaHUs, Oynyiied mpodeccHd U pealn3alid COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C
Y4€TOM JTMIHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUH, HHTEPECOB U MMOTPEOHOCTE 00IIIeCcTBa;

6) 3K0JI0rH4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH I1e7eCO00Pa3HOr0 OTHOIIICHUS K TIPUPOJIE, KaK NCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJIC;

MOHUMAaHUS TI00aJBHOT0 XapaKTepa SKOJOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMHYESCKHX MPOIECCOB HA COCTOSIHUE MPUPOTHON M COIUATIBHOM CPEIIbI;

OCO3HaHUs HCO6XO[II/IMOCTI/I HUCII0JIb30BaHUA [IOCTI/I)KGHI/Iﬁ XUMUH OJ1d pECIICHUA BOIIPOCOB pallMOHAJILHOTO IMPHUPOAOII0JIL30BAHUSA;

AKTHUBHOTO HETPHSTUS JEHCTBHMA, IPUHOCALINX Bpell OKPYKaIOIeH MPUPOAHON cpesie, yMEHHs IPOTHO3UPOBATh HEONAarONpHUsTHBIE 3KOJIOTHYECKUE MTOCIICICTBHS
MPEANPUHIMACMBIX JCHCTBUN U PEJOTBPAIIATh HX;

HAJINYHS PA3BUTOTO HKOJOTHUYECKOTO MBIIIICHHUS, SKOJOTHIECCKOW KYIBTYPhI, OTBITA JESITEIHHOCTH 3KOJIOTHIECKON HANIPABICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS
MU B IO3HABATEIHHON, KOMMYHUKATUBHON U COITMANIBHOM MPAaKTHKE, CIIOCOOHOCTH W YMEHHUSI aKTHBHO MTPOTHBOCTOSTH UACOJIOTHH XeMo]oouu;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIIECTBCHHOW TPAKTHKH;

MOHMMAaHUS CIICIM(DHUKN XUMUH KaK HayKH, 0CO3HaHUsI €€ poyik B (POPMUPOBAHUY PAIMOHATBHOIO HAYYHOTO MBIIIICHUS, CO3/TAHUH IIEJIOCTHOTO NPECTABICHUS 00
OKPY’KaOIEM MHPE KaK O €AMHCTBE IIPUPOIbI U YEIOBEKa, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH ITPOOJIEM COXPaHEHHS MPUPOJTHOTO PABHOBECHS,

yOexIEHHOCTH B 0CO00I 3HAYMMOCTH XMMHUH JIJISl COBPEMEHHOM IIUBUIIM3AIUN: B €€ T'YMaHUCTUYCCKOW HAMPABICHHOCTH U BRXHOM POJM B CO3JIaHUU HOBOU 0a3bl
MaTepHaIbHON KyJIbTYphl, PEHICHUH TJIOOATBHBIX MPOOJIEM YCTOHUMBOIO pPa3BUTHS 4YEJIOBEYECTBA — CHIPhEBOW, DHEPreTHYECKOM, MUINECBOW W OSKOJOTHYECKON
0e301acHOCTH, B Pa3BUTHH MEIUIMHBI, 00€CTIeYeHUH YCIOBUHN YCIIEITHOTO TPY/Aa  SKOJIOTHUECKH KOM(POPTHOW )KU3HU KAKOT0 WieHa 00IIecTBa;

€CTECTBCHHO-HAYYHOW T'PAMOTHOCTH: TOHHMMAHHS CYIIHOCTH METOJIOB TO3HAHMS, HCIONB3YEeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIB30BaTh
MOJTyYaeMble 3HAHUS YT aHalu3a U OOBSCHEHUS SIBICHHN OKPYXKAIOIIEro MHUpa W MPOUCXOASINX B HEM M3MEHEHUH, YMEHHUS JenaTh 000CHOBAHHbBIC 3aKITIOUCHUS HA
OCHOBC Hay4YHbIX q)aKTOB 1 UMCIOINXCA AJaHHBIX € TEJIBIO MOJTYUCHUA JOCTOBCPHBIX BBIBOAOB,

CIOCOOHOCTH CAaMOCTOSATEIBLHO MCIOIb30BATh XUMHUYECKUE 3HAHUS 1A peUICHUA HpOGHeM B pCAJIbHBIX JXU3HCHHBIX CUTYyalUAX,

WHTEpeca K TO3HAHMIO U HCCIICA0BATEIbCKOMN IS TEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPA30BaHMI0, K aKTMBHOMY MOJYYCHHIO HOBBIX 3HAHUH MO0 XMMHU B COOTBETCTBHH C
JKN3HCHHBIMHU HOTpe6HOCTSIMI/I;

MHTepeca K 0COOCHHOCTSM TPy/la B pa3lIMYHbIX cepax npodeccCnoHaTbHON AeITeTbHOCTH.

METANPEJIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS yueOHOro npeaMeTa « XMMUs» Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusl BKIIOYAIOT:

3HAYMMBbIE A1 POPMHUPOBAHUS MHPOBO33PEHHUS OOYUAIOMIMXCA MEKIUCLUUIUTUHAPHBIE (MEKIpPEAMETHbIE) OOIIeHayqYHbIe MOHITHS, OTpakalolue LEeIOCTHOCTD
HAYYHOU KapTHHBI MUpA H CIIENU(PUKY METO/IOB ITO3HAHUS, HCIIOJIh3YEMbBIX B ECTECTBEHHBIX HayKax (MaTepus, BEIECTBO, SHEPTHs, SBIICHUE, ITPOIIECC, CHCTEMA, HAyYHBIN
(hbakT, IPUHINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, NCCIIeIOBaHNE, HAOIIOICHNE, N3MEPEHHE, IKCIIEPUMEHT U APYTHE);

YHHBepcajbHble yueOHble NeficTBUs (TI03HaBaTeNbHbIe, KOMMYHUKAaTUBHBIE, PETYISTUBHBIE), oOecneunBaromue GopMUpoBaHie (PyHKIIMOHAIBHON IPaMOTHOCTH U
COIMAIbHON KOMITETEHIINN 00yJaloInXCs;



CIOCOOHOCTh OOYYaIOUIMXCSI HMCIIOJIB30BaTh OCBOCHHBIE MEKIUCHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHWS M YHHUBEpCcalbHbIC y4ueOHBIE MAEHCTBHS B
MO3HABaTEJIbHOM U COLIMAJIbHOM MPaKTHUKE.

MeranpeaMeTHbIC Pe3yIbTaThl OTPAXKAOT OBJIJICHIUEC YHUBEPCAILHBIME YUSOHBIMH IMO3HABATEIILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSMH.

OgiaieHHe YHUBEPCAJIBLHBIMYI Y4€OHBIMH MMO3HABATEIBLHBIMH J€HCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeicTBHS:

CaMOCTOSITETTHHO (hOPMYITUPOBATh U aKTyaIM3UPOBATH IPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENEIATh LeNU ACSTEILHOCTH, 3a/1aBasi MapaMeTphl M KPUTEPHH UX TOCTHXKEHUSI, COOTHOCUTH PE3YJIbTAThI e TEILHOCTH C TOCTABICHHBIMH LEISIMH;

WCIIONB30BaTh NMPH OCBOCHWHU 3HAHWHA MPHUEMBI JIOTHYECKOTO MBIIIICHUS — BBIACNATh XapaKTepHbIe MPU3HAKH TMOHATHH M YCTaHABIMBATh WX B3aUMOCBS3b,
WCTIONIE30BaTh COOTBETCTBYIOIINE TIOHATHS TSl OOBSICHEHHS OTAETHHBIX (DAKTOB U SIBIICHUH;

BBIOMpAaTh OCHOBAHUS M KPUTEPUU JIJIS KITacCU(DUKALIMY BEISCTB M XUMHUECKUX PEaKITUii;

yCTaHABIMBATh MPUYNHHO-CIICICTBCHHBIC CBSI3U MKy U3y4acMbIMU SIBICHUSMU;

CTPOUTPH JIOTUYECKHUE PACCYXICHUS (MHAYKTUBHBIC, NETyKTUBHBIC, [0 AHAJIOTHH), BEISBISITH 3aKOHOMEPHOCTH M MPOTHBOPEUMS B PACCMaTPHBACMBIX SBICHUSX,
(hopMyJTUPOBAThH BBIBOBI M 3aKJIFOUCHUS;

MPUMEHSITH B TPOLIECCE TTO3HAHMSI, UCIONIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, TPEOOPa30BBIBATH MOICIBHBIC MPEJCTABICHUS — XUMHUECKHH
3HaK (CHMBOI) JJIEMEHTa, XUMHYeCcKass opMmyia, ypaBHEHHE XMMHUYECKOW PEeaKIMH — MPH PEIICHUH YIeOHBIX MMO3HABATENBHBIX M MPAKTHYECKUX 3a]ad, TMPUMEHSIThH
Ha3BaHHBIE MOJICIHHBIE MPEACTABIICHHS T BEISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKITHIA.

2) 0a3oBbIe HCCJIe0BATEIbLCKHE IeiicTBUS:

BJIaACThL OCHOBAMHU METOAOB HAYYHOI'O IMO3HAHUA BEIIECTB U XUMUYCCKUX peaKHHﬁ;

(hopMymupoBaTh IENMW W 33JaYd HCCIEIOBAHUS, HCIIONB30BaTh TOCTABICHHBIE M CAMOCTOSTENHHO C(HOPMYITHUPOBAaHHBIE BOMPOCH B KadecTBE WHCTPYMEHTA
IIO3HAHUSA U OCHOBBI AJIs1 (I)OpMI/IpOBaHI/IH TUIOTE3EI 11O MPOBEPKE NPABUIIBHOCTH BbICKA3bIBACMbIX Cy)KIleHI/II\/'I;

BJIaJIETh HABBIKAMU CAMOCTOSTEIILHOTO TUIAHUPOBAHUSI ¥ MPOBEACHUST YYEHNYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOJIOAaTh 33 XOJI0M Ipoliecca,
CaMOCTOSITEJIHHO TIPOTHO3UPOBATh €ro pPe3yNbTaT, (JOPMYyIUpPOBaTh OOOOIIEHUS W BBIBOABl OTHOCHUTENBHO TOCTOBEPHOCTH DPE3YJIHTATOB HCCIIECIOBAHMS, COCTABJIISATH
000CHOBaHHBIN OTYET O MPOJIEIaHHON padoTe;

HpI/IO6peTaTL OIIBIT y‘IeHH‘IeCKOﬁ HCCJICI[OBaTeJILCKOﬁ u HpOCKTHOﬁ ACATCIIBHOCTH, ITPOABJIATH CHOCO6HOCTI) 1 I'OTOBHOCTH K CaMOCTOATCIIbHOMY ITOMCKY METOA0B
pElIeHNs MPaKTUIECKUX 3ajad, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHUSI.

3) padora ¢ unopmanmeii:

OpPHEHTHPOBATHCS B Pa3IMYHBIX HCTOYHMKAX HH(opManuu (HaydHO-TIOMYJISIpHAS JIMTEpaTypa XUMHUYECKOTO COJIEpKaHWs, CIPABOYHBIE TMOCOOMS, PECypChI
WnTteprera), aHaIM3upOBaTh HHPOPMAIIUIO PA3IMIHBIX BHIOB U GOPM NpE/ICTABICHHS, KPUTHUECKH OIIEHUBATh €€ JJOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTD;

(hopMyITMpPOBaTh 3aMPOCH U MTPUMEHSAThH Pa3IMYHbIE METOIBI ITPH IMIOUCKE M 0TOOpe MH(pOpMAany, HEOOXOIUMOM JIJIsl BHIMTOJIHEHUST YUEOHBIX 3a]1a4 OMPEIeIEHHOTO
TUIIA;

HpI/IO6peTaTI) OIIBIT UCITOJIB30BAHUA I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TEXHOJIOTHH U Pa3JIMYHBIX ITONCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BEIOMPATH ONITUMANIBHYIO (OPMY TIPECTaBIIeHUs] HHPOpPMANUHY (CXEMBI, rpadyKu, TUarpaMMbl, TAOIUIBI, PUCYHKHU U JPYTHE);

WCIIONIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPENCTBA MPH paboTe ¢ XUMHUYECKOW MH(OpMAaNUel: MPUMEHATh MEXIpPEAMETHbIC ((QU3HUecCKue U MaTeMaTHIECKUE)
3HaKU ¥ CUMBOJIBI, (DOpMYIIBI, a00peBUaTypbl, HOMEHKIIATYPY;

WCTIOJIBb30BaTh U MPeoOpPa30BLIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

OBiafieHue YHUBEPCAJIBLHBIMI KOMMYHHKATHBHBIMH JT€HCTBUSIME:

3a]]aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMbI B XOJI€ JHAIOTa /WU JUCKYCCHUH, BBICKA3bIBATh HUJeH, (POPMYIIUPOBATh CBOU MPEJIONKEHUSI OTHOCUTEIBHO
BBITOJHEHUSI IPEIJIOKEHHOM 3a/1auu;



BBICTYIIaTh C TMPE3CHTAIUCH Pe3yIbTaTOB IO3HABATEIBHON NEATEIBHOCTH, MOJYYCHHBIX CAMOCTOSTEIHHO HIJIM COBMECTHO CO CBEPCTHUKAMHU TPU BBHIMOJHEHUU
XMUMHYECKOTO SKCIEPUMEHTA, MPAKTUIECKOW PadOTHI TI0 UCCIICIOBAHUIO CBONCTB W3y4acMbIX BEIECTB, PeAN3allii y4eOHOTo MPOoeKTa U (HOPMYIHPOBATh BBIBOBI TI0
pe3yibTaTaM MPOBEAEHHBIX UCCIICOBAHNI MMyTEM COTJIACOBAHUS TIO3HUIIUN B X0/1¢ 00CYKICHHUS U 0OMEHA MHEHUSIMH.

ORiaieHHe YHUBEPCAJIBLHBIMHU PETYJIATHBHBIMY JeHCTBUSAMM:

CaMOCTOSITEBHO IJIAHUPOBATH U OCYIIECTRIATH CBOIO TTO3HABATEIBHYIO ICATEILHOCTD, ONIPEIEIisis € [IeH U 3aJ1a41, KOHTPOIUPOBATh U IO Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATH NpeIaraeMblii aTOPUTM JESHCTBHI MPH BBHITOITHEHNH YI€OHBIX U MCCIIEOBATENbCKIX 3aj1ad, BEIOUpATh Haroolee 3(pPeKTHBHBIN CIIOCOO WX PEIICHUS C
y4ETOM TOTyYSHHS] HOBBIX 3HAHUM O BEIECTBAX U XUMUYCCKHUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOIh CBOCH JICATEIILHOCTH HA OCHOBE CaMOaHAITN3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHI 11 KJIACC

[IpeamerHbie pe3yabTaThl OCBOCHUS Kypcea «OO0mas 1 HeOpraHuIecKasi XUMHUSD» OTPaXKaroT:

c(OPMHUPOBAHHOCTH TMPEJCTABICHUNA: 0 XUMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOH KapTHHBI MHUpA, POJNIM XMMHW B TO3HAHWU SIBICHUI TPUPOIBI, B
(OpMHUPOBaHUM MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €€ (YHKIMOHANBHOW TPaMOTHOCTH, HEOOXOAWMOW Ui pelleHHs NPAKTHYSCKUX 3afad W OKOJOTHYECKU
000CHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3[J0POBBIO M IIPUPOAHOM CPEAE;

BJIQJICHAEC CUCTEMON XMMHYECKHX 3HAHHWi, KOTOpas BKJIIOYACT: OCHOBOIIONATAMOUINE MOHITHS (XMMHYECKHU 3JEMEHT, aroM, W30Tol, S-, P-, d- JIEKTPOHHBIC
opOuTanu aToOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BAIEHTHOCTD, DIIEKTPOOTPUIATEIILHOCTD, CTCIIEHh OKUCIICHHS, XUMUYECKas CBsI3b (KOBAJICHTHAs, NOHHAS,
MeTaJUIn4ecKasi, BOJOPOJHAsI), KPUCTAIUTMYECKAs PEIIETKA, THIIBI XUMHUUECKUX PEaKIHid, pacTBOp, SIIEKTPOIUTHI, HEINEKTPOIUTHI, HIEKTPOIUTHICCKAS TUCCOLUAIIHS,
OKHCJIMTENIb, BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOH pEaKUWH, XMMHUYECKOE€ PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpPHS HICKTPOIUTHYECKOH IHCCOLMAlNy,
nepuoanueckuit 3akoH JI. M. MeHnzneneeBa, 3aKOH COXpAaHEHHS MacChl BELIECTB, 3aKOH COXPAaHEHUS U MPEBpAIlCHUs SHEPTUU TpPHU XUMHUYECKHUX pPEaKIusx),
3aKOHOMEPHOCTH, CHMBOJIMYECKUI SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALIUE B OCHOBE IOHWMAHUS NPUYMHHOCTU M CUCTEMHOCTH XMMMYECKUX SIBJICHHH,
(aKTOJIOrMYEeCKHE CBEIOCHHS O CBOWCTBAX, COCTABE, MOJYYEHHUH U OE30IaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIINX HEOPraHWYECKUX BEILECTB B OBITY M NPaKTHYECKOMH
JESITEIbHOCTH YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpHbIC NMPU3HAKH IMOHSATHH, YCTAHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIONIME MOHSTHS MpPU
ONHCAaHUHN HEOPTaHUUYECKUX BEUIECTB U UX MPEBPAIECHUN;

c(OpPMHUPOBAHHOCTb YMEHHUI MCIIONB30BATh XUMUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBIICHHS (DOPMYJI BEIIECTB M YPaBHEHUH XMMHUYECKUX PEAKLUH, CHCTEMAaTHYECKYIO
Homenknarypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTACIBHBIX HEOPraHWYECKUX BEMIECTB (YrapHbIM ra3, YrieKHCIBIH Ta3, aMMHaK, TaméHas W3BECTh, HeraléHas
W3BECTh, IUTHEBAS COMA, TUPUT U APYTHE);

c(OPMHUPOBAHHOCTb YMEHHH ONpPENENATh BaJCHTHOCTb M CTEIEHb OKHMCICHUS XMMHUYECKUX 3JIEMEHTOB B COCAMHEHMSX PAa3JIMYHOTO COCTABA, BUA XMMHYECKOU
CBs3M (KOBAJIEHTHAs!, HOHHAsI, METAIJINYECKas, BOJAOPOIHAS) B COEAMHEHUSAX, TUIT KPUCTAJUIMYECKON PEeIIETKH KOHKPETHOrO BEIIECTBa (ATOMHAsA, MOJIEKY I pHAsl, NOHHAS,
METaJITTNYecKas), XapaKTep CPebl B BOJHBIX PACTBOPAaX HEOPTaHMUECKUX COEINHEHHIT;

c(OpPMHUPOBAHHOCTb YMEHHUH yCTaHABIMBATH IPUHAJICKHOCTh HEOPTAHMUECKUX BEILIECTB 10 UX COCTABY K ONpeAeTIEHHOMY KJIacCy/TpyIIe cOeIMHEHUH (IIpoCThIe
BEIIECTBAa — METAJUIbI U HEMETaJUIbl, OKCUIBI, OCHOBAHUS, KHUCIOTHI, aM(pOTEPHBIE THAPOKCUABI, COJIH);

c(OpPMHPOBAHHOCTh YMEHUI PacKphIBATh CMBICIT TIepHOAnYecKoro 3akoHa J[. 1. MeHeneeBa u IeMOHCTPUPOBATh €r0 CHCTEMATU3UPYIONLY0, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKLINH;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepPH30BaTh 3JEKTPOHHOE CTPOCHHUE aTOMOB XMMHYECKHX 3JIeMeHTOB 1—4 mepuono Ileproandeckoil cHCTEMBI XMMUYECKUX
anementoB [I. Y. MeneneeBa, HCHONbB3Yys HOHSITHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIINY, «IHEPTETUIECKUE YPOBHMY», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB
XUMUYECKUX 3JIEMEHTOB U UX COECIMHEHUH 10 nepuoaaM u rpynnam Ilepuoguueckoil cucteMbl XUMHYECKHX 351eMeHTOB 1. Y. Menpeneesa;

c(OPMHUPOBAHHOCTb YMEHHUI XapaKTepu3oBaThb (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBa HEOPraHMYECKHX BEIECTB Pa3IMYHBIX KJIAcCOB, IMOATBEPKIATb
CYLIECTBOBAaHUE T'EHETUUECKOU CBA3M MEXAY HEOPTaHMYECKHMH BEIIECTBAMH C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIIMX XUMUYECKHUX pPEaKIni;



c(OPMHUPOBAHHOCTb yYMEHHsI KIacCU(HUIMPOBATh XMUMUYECKHE PEaKIUHM MO Pa3IMYHBIM IMpH3HAKaM (YHCIY M COCTaBy PEarHpyIOLIMX BELIECTB, TEIUIOBOMY
a¢dhexTy peakiinu, I3MEHEHUIO CTETIEHEH OKUCICHHS DIIEMEHTOB, 00PaTUMOCTH PEaKINY, YIaCTHIO KaTaIn3aTopa);

c(OPMHUPOBAHHOCTh YMEHHH COCTABISATh YPAaBHEHUS PEAKLUH Pa3lMYHBIX TUIIOB, MOJIHBIE M COKpAIIEHHBIE YpaBHEHMS PEaKUUi MOHHOTO OOMEHa, YUHMTHIBas
yCJIOBUS, IPH KOTOPBIX 3TH PEAKIMU HAYT 10 KOHIIA;

c(OpMHUPOBAaHHOCTh YMEHHUI NPOBOAUTH PEAKLHH, HOATBEPKAAIOUINE KaYECTBECHHBIH COCTAB PA3JHYHBIX HEOPIaHHYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM
yTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaxX HEOPIraHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTb YMEHHUI pPAacKphIBaTh CYIIHOCTb OKHUCIUTEIHLHO-BOCCTAHOBHUTENLHBIX PEaKIHUid IMOCPEICTBOM COCTAaBICHHS O3JIEKTPOHHOTO OanaHca 3THX
peaKIInii;

c(hOpMHUPOBAHHOCTb YMEHHUI OOBSICHATD 3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT PA3IUYHBIX (DAKTOPOB; XapaKTep CMELICHUS! XUMHUYECKOI'0 PAaBHOBECHS B
3aBUCHUMOCTH OT BHEWIHero Bo3aeiicTBus (mpunuui Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepPH30BaTh XUMHUYECKHE MPOLECCHI, JISKAIINE B OCHOBE MPOMBIIUICHHOTO MOJMYYEHHUS] CEpHOW KHCIOTHI, aMMHaKa, a TaKkKe
c(OpMHUPOBAHHOCTD IPEACTABICHUH 00 OOLIMX HAyYHBIX MPUHLIMIAX U KOJIOTHYECKUX IpobieMax XUMHUUECKOTO IPOU3BOJICTBRA;

C(i)OpMI/IpOBaHHOCTL yMCHI/Iﬁ MMPOBOJAUTL BBIYUCICHUA C UCIIOJIB30BAHUEM IOHATHUA «MAaCCOBad J0JIA BCHICCTBA B PACTBOPCH, O6’BéMHLIX OTHOIIIEHUM Ta30B nmpu
XAMUYECKUX PEaKIUIX, MACChl BEIIECTBA WM 00BEMA Ta30B MO0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MM 00BEMY OJTHOTO M3 yYACTBYIOIIUX B PEaKIMU BEIECTB,
TeIuI0Boro 3((exra peakuuy Ha OCHOBE 3aKOHOB COXPAaHEHMS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTHUH;

c(hOpMUPOBAHHOCTH YMEHHI COONMIOAATh MpaBHia TIOJNB30BAHMS XMUMUYECKOW TIOCYIOW W JTabOpaTOpPHBIM OOOPYJOBAaHWEM, a TaKXe IMpaBHiia OOpamieHUs ¢
BCIIECTBAMHU B COOTBCTCTBUH C MHCTPYKIHUAMMU I10 BBITTOJIHCHUTIO na60paT0pme XHUMHUYCCKHUX OIIBITOB,

c(OPMHUPOBAHHOCTh YMEHHUH IUIAaHMPOBATh M BBIMIOJIHATH XHMHYECKHUH OJKCIIEPUMEHT (pa3lioKeHHWE NEPOKCHAA BOAOpPOJA B MPUCYTCTBHM KaTaln3aTopa,
OIIpeleNiCHHE CPEAbl PACTBOPOB BELIECTB C IOMOILIbIO YHHBEPCAIbHOIO MHAMKATOPA, BIUSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHMYECKOH pPEaKIHH, PEaKLUH
HOHHOTI'O O6MCHa, Ka4CCTBCHHBIC pCAaKIINU Ha CYJ'II)(I)aT', Kap6OHaT' 1 XJIOPpUA-aHUOHBI, HA KATUOH aMMOHUA, PCHICHNUE SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMaM «MeTaniab
u «Hemeramibe») B COOTBETCTBHHU C MPAaBUIAMHU TEXHUKU 0€30MaCHOCTH NPH OOpaIlleHHH C BEIIECTBAMU M J1a00OPATOPHBIM 000pYyOBaHUEM, TIPEICTABISATH PE3YIIbTATHI
XMMUYECKOro SKCIEPUMEHTa B ()OpPME 3alllCH YPAaBHEHHH COOTBETCTBYIOIINX PEAKLUI U (OPMYJIMPOBATh BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OpPMHUPOBAHHOCTb YMEHUH KPUTUYECKH aHAJTM3UPOBATh XUMHUYECKYIO0 HH(POPMAIIHIO, OITY4aeMYIO U3 pa3HbIX HCTOYHUKOB (CPEICTBa MAaCCOBOH KOMMYHUKALINH,
WnTepuer u apyrux);

c(OpMHUPOBAHHOCTb YMEHHUI cOOJIONaTh MpaBHiia 3KOJIOTHYECKH LeJIecO00pa3HOro MOBEACHUS B OBITY M TPYAOBOH JESITEIBHOCTH B LEJAX COXPAHEHHS CBOETO
3I0POBbSl M OKPYKAIOLIEH NPUPOIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHUS Ha KUBbIE OPraHU3MBbl ONPEACIEHHBIX BEIIECTB, MOHUMas cMblc nokaszareis [1JIK,
IMOACHATH Ha IIpUMepax CIOCOOBI YMCHBUICHHA U NPEAOTBPALICHUA UX BPEAHOT'O BOSHeﬁCTBHH Ha OpraHu3M YCJIOBCKA,

JIIsL OGy‘IaIOH_[I/IXCH C OI'paHUYCHHBIMU BO3MOXHOCTAMH 3A0POBLA: YMCHUC NPUMCHATH 3HAHHUA 06 OCHOBHBIX JOCTYIIHBIX METOJax IIO3HAaHHA BCHICCTB U
XMMUYECKUX SIBJICHUH;

JUISL CIIETIBIX ¥ CITa0OBUISIIMX O0YYAIOIIMXCS: YMEHHE UCTIONIb30BaTh pelbeHO-TOUeUHYI0 cucTeMy obo3Hauenuii JI. Bpaiins mist 3armucu XuMudeckux GopMyIL.

TEMATHUYECKOE IINTAHUPOBAHHME 11 KJIACC

Ne i/ HanmeHnoBaHMe pa3je/ioB U TeM KosaunyecTBo yacos DJIEeKTPOHHBIE
NporpaMMbl Bcero KoHTpoJbHbIe IpakTnyeckue (uudposrie)
padoThbI padoTsI o0pa3oBaTe/ibHbIE
pecypchbl

Pasnen 1. TeopeTnueckne 0CHOBbI XUMHH

11 | Crpoenne atomos. Ilepuoauyeckuii 3aKoH u | 4 | 0 | 0 | https://lesson.edu.ru/04/11




Ilepuonnueckasi cucreMa XUuMHYECKHX
s1eMeHTOB JI. 1. MeHeeeBa
1.2 Crpoenne Beuectsa. MHorooopasue 6 1 1 https://lesson.edu.ru/04/11
BellecTB
1.3 XuMHYeCKHe peakunu 16 0,5 1 https://lesson.edu.ru/04/11
14 JlucnepcHbie CHCTEMBI 8 1 https://lesson.edu.ru/04/11
Hroro no pasneny 34
Paznen 2. Heopranuueckasi xummsi
2.1 MeTaibl 6 0 1 https://lesson.edu.ru/04/11
2.2 HemeTaibl 7 1 1 https://lesson.edu.ru/04/11
2.3 CBf3b HEOPraHUYeCKUX U OPraHNYeCcKUX 9 1 1 https://lesson.edu.ru/04/11
BellleCTB
HToro no pazneny 22
Pa3znea 3. [IpomblnieHHOE POU3BOACTBO BEIECTB
3.1 XuMun4eckoe nNnpou3BoACTBO. 4 1 0 https://lesson.edu.ru/04/11
HToro no pazueny 4 0 0
Pa3zgen 4. XuMus M ;Ku3HbL
4.1 | Xumus ¥ KU3Hb 4 0 | 0 | https://lesson.edu.ru/04/11
HToro mo pasneny 4
OBHIEE KOJIMYECTBO YACOB 1O MPOTPAMME 64 4,5 \ 6 \
IMOYPOYHOE IINTAHUPOBAHMHME 11 KJIACC
Ne Tema ypoka KoJsnuecTBo 4acoB Hara DJIeKTPOHHbIE
n/n Bceero Kourpoabnbie | IIpakTuyeckue H3y4YeHUs uudgpoBbie
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
1 BBoaHbIN HHCTpYKTaX 110 T/0. 1 0 0 02.09.2024 https://lesson.edu.ru/04/11
XUMHUYECKUH IIEMEHT. ATOM.
ONeKTpOHHAask KOH(QUTYpalKsi aTOMOB.
2 ITepnoanueckuii 3akoH u Ilepnonnueckas 1 0 0 06.09.2024 https://lesson.edu.ru/04/11
cucTeMa XUMHUYECKuX dnemMenToB /1. U.
MenieneeBa, UX CBsI3b C COBPEMEHHOM
TEOPHEN CTPOEHUS ATOMOB.
3 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 1 0 0 09.09.2024 https://lesson.edu.ru/04/11
XUMHYECKHX 3JIEMEHTOB U UX COCAMHEHUN




10 TPpyNInam M rnepuojam.

4 3HaueHUe NEepUOINIECKOr0 3aKOHA U 0 13.09.2024 https://lesson.edu.ru/04/11
CUCTEMBbI XUMHUYECKUX d1eMeHTOB J[. 1.
MeHieneeBa B pa3BUTHH HAYKHU.

5 CtpoeHue nIpoCThIX U CIOKHBIX BEIIECTB. 0 16.09.2024 https://lesson.edu.ru/04/11

6 Crpoenue BelecTBa. XMMHUUECKasi CBS3b, 0 20.09.2024 https://lesson.edu.ru/04/11
e€ BU/Ibl; MEXaHU3MBbl 00pa30BaHMUS
KOBAJICHTHOU CBSI3U.

7 Bonopoanas cBsi3b 0 23.09.2024 https://lesson.edu.ru/04/11

8 BanenTHOCTB. D1EKTPOOTPULIATEIBHOCTb. 0 27.09.2024 https://lesson.edu.ru/04/11
Crenensb okucienus. Bemecrsa
MOJIEKYJISIPHOTO YU HEMOJIEKYJISIPHOTO
CTPOCHUS

9 KonTpoabHas pabora no reme: 0 30.09.2024 https://lesson.edu.ru/04/11
«Ilepuoguyeckuii 3akoH. CTpoenue
BelleCTBa»

10 IloHsiTHE O TUCTIEPCHBIX CUCTEMAX. 0 04.10.2024 https://lesson.edu.ru/04/11
VIcTHHHBIE U KOJUIOMIHBIE PACTBOPBI.

11 MaccoBas 10151 BEIIECTBA B PACTBOPE. 0 07.10. 2024 https://lesson.edu.ru/04/11

12 Knaccugukaius 1 HoMeHKIaTypa 0 11.10. 2024 https://lesson.edu.ru/04/11
HEOPraHUYECKUX COEAMHEHUH.

13 Knaccugukaius 1 HoMeHKIaTypa 14.10. 2024 https://lesson.edu.ru/04/11
HEOPraHUYECKUX COEAMHEHUH.

14 I'eneTnyeckas CBA3b HEOPraHUYECKUX 0 18.10. 2024 https://lesson.edu.ru/04/11
BEIIECTB, Pa3IMUHBIX KJIACCOB.

15 Knaccugukanus XuMHUECKUX peaklui B 0 21.10. 2024 https://lesson.edu.ru/04/11
HEOPraHWYECKON U OPraHUYECKON XMUMHH.

16 3aKOH COXpaHEHHMS MacChl BEIIECTB; 3aKOH 0 25.10. 2024 https://lesson.edu.ru/04/11
COXPaHEHHUs U NIPEBPAILCHUS] SHEPTUU NTPU
XUMHYECKHX PEAKIIHSIX.

17 CkopocTtb peakiu. OOpaTuMble peakium. 0 08.11. 2024 https://lesson.edu.ru/04/11
XHMMHYECKOE PABHOBECHE.

18 [TpaBuno Bant-I'ododa. 0 11.11. 2024 https://lesson.edu.ru/04/11

19 IIpakTuyeckas padora Ne 1. «Biausinue 1 15.11. 2024 https://lesson.edu.ru/04/11

Pa3JIMYHBIX (PAKTOPOB HA CKOPOCTH
XHMHYECKOH peakunm)




20 DJIEKTPOIUTHYECKAS JUCCOLMALIHS. 1 0 0 18.11. 2024 https://lesson.edu.ru/04/11
[TousiTue 0 BogopoaHoM mokasateine (PH)
pacTBopa.

21 Peakiiyun noHHOTO OOMEHA. 1 0,5 0 22.11. 2024 https://lesson.edu.ru/04/11

22 ['uponn3 HeopraHMYEeCKUX BENIECTB. 1 0 0 25.11. 2024 https://lesson.edu.ru/04/11

23 ['uaponn3 opraHuYeCcKux BEIIECTB. 1 0 0 29.11. 2024 https://lesson.edu.ru/04/11

24 KomnouiHbIe pacTBOpBHI. 1 0 0 02.12. 2024 https://lesson.edu.ru/04/11

25 [Tony4yeHue KOIOUIHBIX PACTBOPOB U 1 0 06.12. 2024 https://lesson.edu.ru/04/11
U3Yy4YEHUE UX CBOWCTB

26 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 0 0 09.12. 2024 https://lesson.edu.ru/04/11
peakuuu. [lonstue 06 amekTponuse
pacIiaBoB ¥ pacTBOPOB COJICH.

27 OKHCITUTEITbHO-BOCCTAaHOBUTEIIHHBIC 1 0 0 13.12. 2024 https://lesson.edu.ru/04/11
peakiuu. [lonsatue 06 anexTpoaunse
pacIyIaBoOB U PACTBOPOB COJICH.

28 Pemenue 3agay o Teme: « XMMHAYECKUE 1 0 0 16.12. 2024 https://lesson.edu.ru/04/11
BEIIIECTBAY.

29 KonTpoJsbHas paGora mo pasaesy 1 1 0 20.12. 2024 https://lesson.edu.ru/04/11
«XHUMHYeCKHe peaKIumn

30 Mertainbl, UX MOJOKEHNE B 1 0 0 23.12. 2024 https://lesson.edu.ru/04/11
[Tepuonnueckoi cucTeMe XUMHUYECKUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB.

31 OO6mue ¢puznyeckre CBOMCTBa METAJIIOB. 1 0 0 27.12.2024 https://lesson.edu.ru/04/11

32 CrunaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN 1 0 0 10.01.2025 https://lesson.edu.ru/04/11
P HAIPSDKEHUI METAJLIOB.

33 XUMHYECKHEe CBOMCTBA BaXKHEHIITUX 1 0 0 13.01. https://lesson.edu.ru/04/11
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, aJJIOMUHUN) U UX COSAUHEHUM.

34 XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX 1 0 0 17.01.2025 https://lesson.edu.ru/04/11
COEMHECHUM.

35 XUMHYECKUE CBOMCTBA IMHKA, Kee3a U 1 0 0 20.01. 2025 https://lesson.edu.ru/04/11
UX COEIUHEHMI.

36 IIpakTnyeckas padora Ne 2. "Pemenue 1 0 1 24.01. 2025 https://lesson.edu.ru/04/11

IKCIEPUMEHTAJbHBIX 32124 10 TeMe
«MeTtaaansn"




37 Hewmeramibl, X MOJ0KEHHE B 27.01. 2025 https://lesson.edu.ru/04/11
[Tepuoanueckoit cucTeMe XMMHUYECKUX
snemenToB 1. Y. Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

38 ®u3nyYecKue CBOMCTBA HEMETAILIOB. 31.01. 2025 https://lesson.edu.ru/04/11
AJoTponusi HeMETaIoB (Ha IpUMeEpe
KHCJIOPOJIa, Cephl, hocdopa U yriaeposa).

39 XVMHYECKUE CBOWCTBA I'AJIOTEHOB, CEPbI U 03.02. 2025 https://lesson.edu.ru/04/11
UX COEOUHEHUN.

40 XuMHUECKue CBOICTBa a30Ta, pochopa u 07.02. 2025 https://lesson.edu.ru/04/11
UX COCIUHEHUH.

41 XHUMHUYECKHE CBOMCTBA yIiIepoaa, 10.02. 2025 https://lesson.edu.ru/04/11
KPEMHHUS U UX COeIMHEHUH.

42 IIpuMeHeHne Ba)XHEUIINX HEMETAIIOB U 14.02. 2025 https://lesson.edu.ru/04/11
UX COCIUHEHUH.

43 Pemenue 3agau no teme «Hemerammb. 17.02. 2025 https://lesson.edu.ru/04/11

44 Brruncnenus no ypaBHEHHUSIM XUMHYECKUX 21.02. 2025 https://lesson.edu.ru/04/11
peaKkuuii 1 TEPMOXUMUYECKHUE PACUETHI.

45 Brruncnenus no ypaBHEHHUSIM XUMHYECKUX 24.02. 22025025 | https://lesson.edu.ru/04/11
peakuuil ¥ TEPMOXUMHUUECKHE PACUETHI

46 IIpakTuyeckas padora Ne 3. «Pemenue 28.02. 2025 https://lesson.edu.ru/04/11
IKCINIEPUMEHTAJIBHBIX 32124 10 TeMe
"Hemeranabl'»

47 KonTpoJsbHnasi pabora mo remam 03.03. 2025 https://lesson.edu.ru/04/11
«Metanabi» n «Hemeraapinb»

48 Heoprannueckue u opranudecKue 07.03. 2025 https://lesson.edu.ru/04/11
KHCJIOTBHI.

49 Heopranuueckue u opranuueckue 10.03. 2025 https://lesson.edu.ru/04/11
OCHOBaHUS.

50 AMoTepHbIe HeOpraHUYECKHe U 14.03. 2025 https://lesson.edu.ru/04/11
OpPraHMYECKHUE COETUHEHUSI.

51 I'eneTnyeckast CBSI3b HEOPraHUYECKHUX U 17.03.2025 https://lesson.edu.ru/04/11
OpPraHMYECKUX BEIIECTB

52 I'eneTnueckas CBSA3b HEOPTraHUYECKHUX U 21.03. 2025 https://lesson.edu.ru/04/11
opraanueckux Berects2025

53 IIpakTuyeckas padora Ne 4 «Pemenue 04.04. 22025025 | https://lesson.edu.ru/04/11




IKCIICPUMEHTAJBHBIX 33124 I10
HeopraﬂnquRoﬁ XUMHUHN».

54 IIpakTuyeckas padora Ne S Ilosryyenue 1 0 1 07.04. 2025 https://lesson.edu.ru/04/11
HEOpPraHU4eCKUX BellecTBY.
55 IIpakTuyeckasi pa6ora Ne 6 Pemenue 1 0 1 11.04. 20220255 | https://lesson.edu.ru/04/11
IKCINIEPUMEHTAJIBHBIX 32124 110
OpPraHuvecKoi XuMUM
56 KonTpoubnas padora «Ctpoenue 1 1 0 14.04. 2025
BeleCTBA»
S7 [IpousBoacTBo uyryHa. [Ipou3BoacTBo 1 0 0 18.04. 2025 https://lesson.edu.ru/04/11
CTaJIN.
58 [Tpon3BOACTBO CEPHON KUCIIOTHI 1 0 0 21.04. 2025 https://lesson.edu.ru/04/11
59 [Tpon3BoaCTBO amMmmMuaKa 1 0 0 25.04. 2025 https://lesson.edu.ru/04/11
60 [TIponsBoacTBo meTanona. [IpuHIUIIBI 1 0 0 28.04. 2025 https://lesson.edu.ru/04/11
OpraHu3ali XMMUYECKOT0 ITPOU3BOJICTBA
61 Ponp xumun B obecrieueHun 1 0 0 05.05. 2025 https://lesson.edu.ru/04/11
HKOJIOTMYECKOM, SHEPreTHUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEUITHBI
62 [TpencraBienus o0 OOIMX HAYYHBIX 1 0 0 16.05. 2025 https://lesson.edu.ru/04/11
MPUHIINUIIAX IPOMBIIIIEHHOTO MOTY4YEeHHUS
BaXHEHIIINX BEIIECTB
63 UenoBek B MUpPE BELLIECTB U MAaTEPHAIIOB 1 0 0 19.05. 2025 https://lesson.edu.ru/04/11
64 XWMHS U 310pOBBE UEIOBEKA 1 0 0 23.05. 2025 https://lesson.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB IT1O 64 4,5 6

INPOI'PAMME

YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

Xumus. 10-11 xnacc. ba3oBbiit ypoBeHb. DnekTpoHHas (hopMa yueOHHKA.
METOIANUYECKUE MATEPHUAJIBI IJ1S1 YUUTEJIA

1. Iloypounoe Tematnueckoe mianuposanue. 10—11 kiaccel. ba3oblil ypoBeHb oT aBTopa A. A. XKypuH.
2. Xumus. 11 xnacc. YueOHuk. YrimyOn€HHbBIN YPOBEHb




Epemun B.B., Ky3pmenko H.E., /Ipo3nos A.A., Jlynun B.B.; nox pen. Jlynuna B.B.
3. Xypun A.A. 8-11 knaccsl. Xumusi. MeranpeiMeTHbIE pe3yabTaThl 00y4eHUS.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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