MUWHUCTEPCTBO MTPOCBEIMIEHUSA POCCUIICKON ®EJIEPAIIIN

MyHununajbHoe 010/:KeTHOe 00111e00pa3oBaTe/ibHOE YUpexkaeHue ropoackoro okpyra Toabsarru "' Hlkona Ne34"

Paccmotpeno [Tpunsto YTBEPXIEHO

Ha 3aCeIaHUU METOJMYCCKOTO O0hEAMHCHUS Ha [1e1arorn4eckoOM COBETE Hupextop MBY "IIkona Ne 34"

MIPEIMETOB €CTECTBEHHOHAYYHOT'O HAIIPABIICHUS
pea v p CreraueBa A.E.

[Tporoxon Nel ot 29.08.2025 r.

Hporoxon N Tor 29.08.2025 . Tpikas Ne 408 — ox ot 29.08.2025 r.
IIpoBepeHo
7 C=RU, O=MBY WL
T?M.ﬂnpelg%pa no YBP r .;;,.7..,\34 Ne 34, CN=Creracesa
dYKOBa L.Db. ») ‘ Anna EsreHbesHa,
28.08.2025 Q (. ‘ E=school34@edu.tgl.ru

——1 00bd100118c496ba2c
w 2025.11.05
09:06:32+04'00°
PABOYASA NTPOT'PAMMA
(ID 7211762)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

U1t o0yuaromuxcs 11 kimaccos

ToapsarT 2025



HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMUM Ha YpOBHE cpefaHero oOmero oOpa3oBaHMs pa3paboTaHa Ha oOcHOBe DenepalbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit ®enepanun», TpeOOBaHUN K pe3ysbTaraM OCBOCHHS (enepanbHOU
oOpazoBarenbHOI nporpaMmbl cpennero oomiero oopazoBanus (POIT COO), npeacraBieHHblx B PeepaibHOM rocy1apCTBEHHOM
oOpazoBarensHoM ctangapre COO, c yuérom Kouuemnuuu npenonaBaHusi yueOHOTO TpeaMera «XHUMHs» B 00pa3oBaTesbHBIX
opranuzanusix Poccuiickoit ®enepanyu, peanu3yrolliX OCHOBHbIE 00pa3oBaTeNbHBIE MPOTPaMMBbl, U OCHOBHBIX IOJOXKEHUMN
«Ctpareruu pa3Butus Bocnutanus B Poccuiickoin ®enepanuu Ha nepuoa ao 2025 ropa» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OMNPEIENCHUIO OOIIeH cTpareruu oOydeHHUs, BOCIUTAHUS U
pa3BUTUS OOydYarOUIUXCsl CpeAcTBaMHM Yy4yeOHoro mpeamera «Xumusi» s 10—11 kjmaccoB Ha 0a30BOM YpPOBHE COCTaBHIIM
koHUentyainbHble nonoxeruss PI'OC COO o B3auM000YCIOBIEHHOCTH LIE€JIEH, COJIepKaHusl, pe3yIbTaTOB 00y4eHUsI U TpeOOBaHUI
K YPOBHIO IOJATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pazoBaHUE, MOJIy4aeMOe€ BBITYCKHMKaMHU OO0I1e00pa30BaTeIbHON OpraHU3alliM, SBISETCS HEOThEMJIEMOMN
4acThl0 MX 00pa30BaHHOCTH. OHO CIYKHUT 3aBEpLIAIOIIMM 3TallOM peaii3allii Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIMX LEIOCTHOM CHCTEME XMMHUYECKOTO 00pa3oBaHUsA. JTU IIEHHOCTH KACAIOTCS MO3HAHUS 3aKOHOB
pUPObI, HOPMUPOBAHUSI MUPOBO33PEHUSI U OOIIEH KyJIbTYPhl YEIOBEKA, a TAK)KE SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3[0pPOBBIO M NPUPOJIHON cpene. Peanmusyercs xumuueckoe oOpa3oBaHHE OOydarOIIUMXCS Ha YPOBHE CPEIHEro OOIIEero
o0pa3oBaHUs CpelcTBaMU y4eOHOro mpenMera «XHMHs», COJEpKaHUE W MOCTPOCHHE KOTOPOIO OIpPEAENICHbl B Mporpamme Io
XUMUU C Y4ETOM CIeUM(PUKU HAYKH XUMHUU, €€ 3HAUCHUS B MO3HAHUU MPUPOABI U B MaTEpPUATIBLHON >KU3HU OOIIECTBA, a TAKXKE C
y4€TOM OOLIMX WEJIe U MPUHIIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHME CUCTEMBI CpelHero o0iiero oOpa3oBaHMs B
Poccuiickon denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MTPAcT OCOOYIO0 POJIb B COBPEMEHHOW ITMBUIIM3AIUU, B CO3/IaHUM HOBOU
0a3pl MaTepUabHONW KyJnbTypbl. OHa BHOCHUT CBOW BKJIaJl B ()OPMHPOBAHHE PALMOHAIBHOTO HAYYHOI'O MBIIUICHHS, B CO3/IaHUE
LEJIOCTHOTO MPEACTABICHUS] 00 OKpYKAlOUIEM MHUpPE KaKk O €IUHCTBE MPHUPOAbl U YENOBEKa, KOTOpoe (opmMupyercs B XMMHUU Ha
OCHOBE IOHMMAaHHUS BEIIECTBEHHOIO COCTAaBa OKPYKAIOIIEr0 MHpA, OCO3HAHUS B3aWMOCBSI3U MEX]Y CTPOCHHEM BEIUECTB, HUX
CBOMCTBaMHU U BO3MOKHBIMU 00JIaCTSIMU TPUMEHEHUS.

TecHO B3aUMOJAEHCTBYA C JAPYTMMHM €CTECTBEHHBIMM HAayKaMH, XMMHS CTajla HEOTHEMJIEMOW 4YaCThbI0 MHUPOBOW KYyJbTYPHI,
HEOOXOIUMbBIM YCIIOBUEM YCIEUIHOTO TPYAa U MKU3HHU KaXJI0ro wieHa oodmectBa. CoBpeMeHHass XUMHUsI KaKk Hayka cO3MJaTesIbHasl,



KaK HayKa BBICOKMX TEXHOJIOTHH HaIpaBjeHa Ha pelIeHUe TJI00ATBHBIX MPOOJIeM YCTOMYUBOTO PA3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 3/T0POBbSI.

B cootBeTcTBUU ¢ OOIIMMHU LEISIMU U MIPUHIIMIIAMU CpeJiHero oliero oOpa3oBaHus coaepxanue npeamera « Xumus» (10-11
KJIacChl, 0a30BbIM YpPOBEHb H3Y4YEHHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYarOIIMXCA,
HEOOXOJIUMYIO UM [JIsl BBIPAOOTKA MHPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKIIIOYEHUS B KU3Hb COIIMYyMa, MPOJIOHKCHUS
00pa3oBaHUs B pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTapnsomuMH MpeaMeTa « XUMHUs SBISIIOTCS 0a30Bble Kypchl — «Opranudeckass xumusi» u «OOIas u HeopraHudeckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKW: CUCTEMA 3HAHUU MO HEOPTraHWYECKON
XUMUH (C BKIIFOUEHUEM 3HaHUH U3 0011el XUMUHU) U OpraHrndecKkoil XxuMuu. GopMUpoBaHUE JAHHON CUCTEMBbI 3HAHUUN TTPU U3yUYCHUU
npeaMeTa 00ecreuynBaeT BO3MOKHOCTh PACCMOTPEHHMSI BCETO MHOTO00Opa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATUM, 3aKOHOB U TEOPUI
XUMUH.

CtpykTypa coaepkanusi KypcoB — «Opranuueckas xumus» u «OOmass u HeopraHuuyeckas Xumus» chopMHUpOBaHA B
mporpaMme 10 XMMHU Ha OCHOBE CHCTEMHOIO TOJIXOJla K HM3YyYEeHHMIO Y4eOHOro marepuajia M OOYCJIOBIIEHa HCTOPUYECKU
000CHOBAHHBIM Pa3BUTHEM 3HAHUN Ha OMPEACIIEHHBIX TEOPETUUYECKUX YpOBHSX. Tak, B Kypce OpraHMYE€CKONW XHMMHH BEIECTBA
paccMaTpUBaIOTCSl HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHUSI OPTAHUYECKUX COCIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMHUUYECKUX
Y DJIEKTPOHHBIX TMPEACTaBICHUNA O CTpoeHUHU BemiecTB. CBelneHus 00 M3ydaeMbIX B Kypce BEIIECTBax JAlOTCS B Pa3BUTUU — OT
VTIIEBOJOPOJOB JIO CJOKHBIX OHMOJIOTMYECKH AaKTHUBHBIX COEIMHEHMA. B Kypce OpraHmdeckoil XMMHUU TOJYYarOT pa3BUTHE
chopMHpPOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs TMEPBOHAYAJIBHBIE TPEJCTABICHUS O XHWMHUYECKOW CBSI3H,
KJIacCCU(UKAIIMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIIvu.

ITon HOBBIM yIJIOM 3peHHs] B MpeaMere «XuMus» 0a30BOr0 ypOBHSI paccMaTpPUBAETCs M3YyUYCHHBIM Ha YPOBHE OCHOBHOIO
oOmiero oOpa3oBaHUsS TEOPETHUECKHN Marepuan W (DAKTOJOTUYECKHE CBEICHMSI O BEIIECTBAX M XMMHYECKOW peaknuu. Tak, B
4acTHOCTH, B Kypce «OOmmas v HEopraHudeckass XUMUsS» OOYyYaronIuMCs MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUCHUE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOMOJIOTHYCCKUX TMO3UIUN, TIy0Xe MOHSITh HCTOPUYECKOE HM3MEHEHHUE
(yHKITUH 3TOTO 3aKOHA — OT 0000IIaroIIeH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMIM 0 BAXKHEHIIIUX BEILIECTBAX, UX COCTaBe, CTPOSHUM, CBOMCTBAX U MPUMEHEHHH, a TAK)XKE O XMMUYECKHUX
peaKIusAxX, UX CYUIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHWs JomoJiHseTcs B Kypcax 10 m 11 kmaccoB sneMeHTamu coaep:KaHus,
UMCIOIIMMH KYJIbTYPOJIOTHUECKUI W MPUKIATHON XapakTep. OJTH 3HAHUS CIOCOOCTBYIOT MOHUMAHHMIO B3aWMOCBS3M XUMHUHU C
JIPYTUMU HayKaMH, pacKpbIBalOT €€ poJib B MMO3HABATEIbHON U MPAKTUUYECKOU JESITEIbHOCTH Y€JI0BEKa, CIOCOOCTBYIOT BOCITUTAHUIO
yBaXEHUs K IMIpoIllecCy TBOpUYeCTBAa B O0JacCTH TEOPUM M MPAKTUYECKUX TMPUIOKEHUNA XUMUHU, I[OMOTalOT BBITYCKHUKY



OPUEHTHPOBATHCS B OOIIECTBEHHO W JUYHOCTHO 3HAYMMBIX NpoOJieMax, CBS3aHHBIX C XHUMHEH, KPUTHUYECKH OCMBICIMBATD
uH(GOPMAIIMIO U IPUMEHATDH €€ IS MOTIOJHEHHs 3HaHUH, PEIICHUS! NHTEUIEKTYaIbHBIX M SKCIIEPUMEHTAIBHBIX HUCCIIEI0BATEIHCKUX
3amad. B nmenom coaepikaHue ydyeOHOro mpenMera «XuMHUS» JAHHOTO YPOBHS M3yYEHHUS OPUEHTHPOBAHO Ha (OPMHUPOBAHUE Yy
oOy4aroluxcsi MHUPOBO33PEHUYECKON OCHOBBI U IMOHMMaHMUS (PUIOCO(YCKUX HAEH, TaKuX Kak: MaTepUaJIbHOE E€IUHCTBO
HEOPTaHMYECKOTO M OPraHMYeCKOro MHpa, OOYCIOBIEHHOCTb CBOMCTB BEIIECTB MX COCTaBOM M CTPOCHHUEM, MO3HABAEMOCTH
NPUPOJIHBIX SBICHUNA MYTEM OKCIEPUMEHTAa U PEIICHUS MPOTHUBOPEUYUN MEXIYy HOBBIMH (akTaMH U TEOPETUYECKUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHM B PEIICHUH 3KOJOTHYECKUX MpoOJeM, a Takke MpolieM cOepeKeHUsI IHEPreTUUECKUX
pPECypCoOB, CIPbsl, CO3AaHUs HOBBIX TEXHOJIOTUH U MAaTEpUAJIOB.

B nnane penienus 3a1a4 BOCIIUTaHUS, Pa3BUTHS U COLUAIN3ALMHN 00YYarOIIUXCsl IPUHATHIE TPOTPAMMOM IO XUMHH MOAXO0JIbI K
ONPENEICHUIO COAEPKaHUS W TMOCTPOEHHUS NpeaMeTa MpeaycMaTpUBalOT (POPMUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX ACHCTBUM,
UMEIOIIMX 0a30BO€ 3HAYEHUE [UJIS PAa3IMYHbIX BUJOB JACSATENBHOCTU: peUIeHUs MpoOJjeM, MOHCKa, aHaiau3a U 00padoTKu
uH(pOopMaluu, HEOOXOJUMBIX JJI MPUOOPETEHUS OIBITA MPAKTUYECKON U UCCIIEOBATEIbCKOM ACSITENbHOCTH, 3aHUMAIOIIENH Bay)KHOE
MECTO B II03HAaHUU XUMHUH.

B npakTtuke npenogaBaHus XMMHHM KaK Ha ypOBHE OCHOBHOTO 00IEero oOpa3oBaHHs, TaK U Ha YPOBHE CPEIHEro OOLIEro
o0Opa3oBaHusl, PU ONPEIEICHUN COJAEPKATEIbHON XApAaKTEPUCTUKH €I M3yueHHUs MpeaMeTa HalpaBJICHHEM MNEePBOCTEIIEHHON
3HAYUMOCTU TPAAULMOHHO MPU3HAETCS (POPMHUPOBAHHE OCHOB XMMHYECKOM HAyKHM KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHMS,
MPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. C METOIMYECKON TOYKH 3PEHUS TAKON
IIOAXO/ K ONPEAEIICHUIO LIEJIEN N3yYeHUs NIPEIMETA SIBIIAETCS BIIOJIHE OIPABIAHHBIM.

CoryacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU LIETSIMU U3YUYEHUS TpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) aBisroTcs:

e (opmupoBaHHEe CHUCTEMbl XMMHYECKHX 3HAHUW KAaK BaKHEHIEW COCTABISIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
OCHOBE KOTOPOM JIe)KaT KJIIOUEBbIe MOHATHUS, (PyHIaMEHTaIbHbBIE 3aKOHBI M TEOPUHM XUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE
Y TIOHUMaHHUE CYITHOCTU JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOIO XapaKkTepa, O3HAKOMIICHHE C UCTOpUEN UX pa3BUTHUS
Y CTaHOBJICHUS;

e (opmupoBaHHMe U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUYECKUX PEaKUni, HEOOXOIUMBIX
JUIsl IPUOOpPETEHNsT YMEHUN OPUEHTHUPOBATHCS B MUPE BELIECTB M XMMHUYECKUX SBJICHHM, UMEIOIMIMX MECTO B MPUPOJE, B
MPAKTUYECKON U MOBCEIHEBHOW JKU3HU;

e Da3BUTHUE YMEHUU U CIIOCOOOB JAEATEIBHOCTH, CBA3AHHBIX C HAOIMIOACHHEM M OOBSICHEHHEM XHMHYECKOrO 3KCIEPHMEHTa,
COOJIIOICHUEM IIPABUII OE€30MIACHOTO OOPALEHUS C BELLIECTBAMM.



Hapsiny ¢ atum, copepxaTenpHasi XapakTepUCTHKa IeJIel U 3a/1ay U3y4eHUs MpeaMeTa B MporpamMme Mo XMMHUH YTOUHEHA U
CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMH IIPUOPUTETAMU B CHCTEME CpeaHero olmiero oopasoBanusa. CeroaHs B MpenojaBaHuu
XUMUU B OOJIBIIECH CTETEHU OTAAETCS MPEANOYTeHHE MPAKTUYECKONW KOMIIOHEHTE COAEp)KaHUs OO0y4deHHs, OPHEHTUPOBAHHON Ha
MOJATOTOBKY BBIYCKHUKA 00IIe00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIET0 HE HAa0OpOM 3HAaHUH, a (YHKIMOHAJIBLHON
I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMHU aKTUBHOTO MOTYYCHHs 3HAHUI 1 MPUMEHEHHS X B PEAIbHOM JKU3HU JIJIST PELICHHUS
MPAKTUYECKHX 3a]1ad.

B cBsi3u ¢ 3TUM NpH U3y4YEeHUU MpeaMeTa « XUMHUSD TOMHHUPYIOIIee 3HaYeHne IPUoOPETAIOT TaKKUe 1NN U 3a/1a4H, KakK:

ajanranus OOyYaroIIMXCsl K YCJIOBHMSIM JMHAMUYHO Ppa3BUBAIOIIETOCS MHpa, (HOPMHpPOBAHHE HHTEJUIEKTYalbHO Pa3BUTOM
JMYHOCTH, TOTOBOW K CaMOOOPa30BaHMIO, COTPYAHUUYECTBY, CAMOCTOSTEIbBHOMY HMPUHITUIO TPAMOTHBIX PEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHre y 00y4YaIOUIMXCS KIIOYEBBIX HABBHIKOB (KJIFOUEBBIX KOMIIETECHIIUN), NMEIOIUX YHUBEPCAIbHOE 3HAUYCHUE IS
pa3IMuYHBIX BHUAOB JI€ATEIBHOCTU: pEIICHHUs NpoOsieM, MOHMCKa, aHaiu3a U 00paboTku HH(POpMaluu, HEOOXOIUMBIX IS
NpUOOpPETEHUsT OMbITa JEATENBHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JUIsl OLIEHKH C IMO3ULUN
HKOJIOTMYECKOI 0€30MaCHOCTH XapaKkTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPraHU3M YelIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYyalbHBIX W TBOPYECKUX CIIOCOOHOCTEM OO0ydYaronuxcsi: CHOCOOHOCTH
CaMOCTOSITENIFHO TMPHOOpETaTh HOBBIE 3HAHUS IO XHWMHU B COOTBETCTBHM C JKU3HEHHBIMH TOTPEOHOCTAMHU, HCIOIH30BAThH
COBpeMEHHbIe UH(POPMALIMOHHBIE TEXHOJOTUY IS IOMCKA M aHaju3a Y4eOHOH M Hay4yHO-TOMYJIIpHOM MH(OpMAaLUU XUMUYECKOTO
COJIepKaHus;

dbopMupOBaHNE U Pa3BUTHE Y OOYJAIOIIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHUS, HA0IIOAaTeTbHOCTH, COOPAaHHOCTH,
aKKypaTHOCTH, KOTOpbIe 0COOEHHO HEOOXOUMBI, B YACTHOCTH, TIPH IJIAHUPOBAHUH U MTPOBEICHUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIUTAHHUE Yy OOydYaroumxcs yOeKIEHHOCTH B T'YMAaHUCTHYECKOW HANpaBICHHOCTH XUMHUH, €€ Ba)XXHOW pPOJIM B PEIICHUU
rJ100abHBIX MPOOJIEM PAaLMOHAIBHOTO MPUPOIONOIL30BaHMS, TONOJTHEHHUS SHEPTETUYECKUX PECYPCOB U COXPAHEHHS MPUPOTHOTO
paBHOBECHSI, OCO3HAHUSI HEOOXOAMMOCTH OEpEeKHOI0 OTHOLICHHS K MPHUPOJAE U CBOEMY 37I0POBBIO, a TaK)Ke MPUOOPETEHHUs OMbITa
WCTIOJIb30BaHUs TIOMYUYEHHBIX 3HAHUH JIJIS1 MPUHATHUS TPAMOTHBIX PEIICHUH B CHUTYAIlUsIX, CBA3aHHBIX C XHMHUECKUMU SBIICHUSIMHU.

B yyeObHOM maHe cpenHero oomiero oopazoBanus npeaMeT « Xumus» 0a30Boro ypoBHsSI BXOJUT B COCTaB MPEAMETHONU 00J1acTh
«EcTecTBEeHHO-HAYYHBIE MTPEIMETHD.

OO011ee uncno yacoB, OTBEAEHHBIX I U3YUEHHs] XUMUH, Ha 0230BOM YPOBHE CpeIHEro ooiero oopa3zoBaHus, coctapiseT B 11
kiacce — 34 yaca (1 gac B Heieno).



COIAEPKXAHUE OBYUYEHUA
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbBI XUMHMH

XUMHUUYECKUI 35eMeHT. AToM. Snapo atoma, HM30TOIBI. OJEKTPOHHAas 000J0YKa. DHEPreTMYecKue YPOBHH, MOTYPOBHHU.
ATOMHBIE opOHTanH, S-, P-, d- anemMenThl. OCOOCHHOCTH pachpeiesieHHsI AJIEKTPOHOB 10 OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX
YETBHIPEX MEPUOAO0B. IJIEKTPOHHASI KOH(DUTYpAIUs aTOMOB.

Ilepnogmueckuit 3akoH U llepumonmnueckas cucrema xumudeckux 3ieMeHTOB /I, M. MengeneeBa. CBs3p NMEPUOAMYECKOTO
3akoHa U llepuomnueckoil cucrembl xumMuueckux 3yemeHToB JI. M. MenzgeneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO TPyMmaM U
nepuoaaM. 3Ha4eHUE NEPUOANIECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHue BellecTBa. XHUMHYECKasl CBS3b. BHIbBl XUMHYECKOM CBsI3M (KOBaJCHTHAsT HEMOJISIpHAS W TMOJIApHAsl, MOHHAs,
MeTayumueckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON XMMHUYECKOW CBsI3M (OOMEHHBIN U JIOHOPHO-aKIIENTOPHBIN). Bogopoanas
CBsI3b. BaneHTHOCTh. DNEeKTpOOTpUIATENbHOCTh. CTeneHb OKUcieHus. IOHbI: KAaTHOHBI U AHUOHBI.

BeniecTtBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHMS. 3aKOH MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTAJUITMYECKUX
pemETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTHe 0 qucnepcHbIX cucTeMax. VICTHHHBIE M KOJUTOMIHBIE pacTBOPBL. MaccoBas 1015 BEIIECTBA B paCTBOPE.

Knaccudukanus Heopranmdyeckux coeauHeHuid. HoMeHkiatypa HEOpPraHMYeCKHMX BEIIECTB. | 'eHeThyeckas CBs3b
HEOPraHMYE€CKUX BEILECTB, TPUHALICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumundeckas peaknus. Knaccudukanus XuMUYeCKUX peakivii B HEOPTaHUYECKOW U OPraHMYeCKOM XUMHH. 3aKOH COXPaHEHUs
MACCHI BEIIIECTB, 3aKOH COXPAHEHHUS U TPEBPAILLCHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpoCTh peakiuu, €€ 3aBUCMMOCTh OT pa3iMuHbIX (pakTopoB. OOpaTMMble peakiuu. XUMHYEecKoe paBHOBecue. DakTopsl,
BIIMSIFOIIME HA COCTOSIHUE XUMUUYECKOTO paBHOBecus. [Ipunuun Jle larense.

Onextponmutuueckas aucconuanus. CuiabHbie W ciabbie dnekTposuTbl. Cpega BOAHBIX PACTBOPOB BEMIECTB: KHCIIAd,
HEWTpasbHas, IEJOYHAs.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METO/Ibl M3YUYEHHUsI BEIIECTB W WX MOpeBpalleHui: aeMoHcTpanus tadnun «llepumoandeckast cuctema
xuMuueckux anemeHTtoB [[. M. MengeneeBa», u3ydeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAOMIOJEHUE UM OMNUCAHUE



JEMOHCTPAIIMOHHBIX ¥ JTA0OPATOPHBIX OMBITOB (Pa3IOKEHUE MEPOKCHIA BOJOPOAA B MPUCYTCTBUU KaTaIM3aTOpa, OMpPEIeTICHUE
Cpelbl pacTBOPOB BEILECTB C MOMOIIBI) YHHUBEPCATBHOTO HHAMKATOPA, PEAKIIMM MOHHOTO OOMEHA), MPOBEICHUE MPAKTUYECKON
paboThl «BimstHue paznnyHbIX GaKTOPOB HA CKOPOCTh XUMHUECKON PEaKIIHI.

Pacuérurlie 3agaun.

PacuéTtel 0 ypaBHEHUSM XWMHYECKUX PEAKIMKA, B TOM YHCIE TEPMOXUMHUYECKHE PACUYETHI, PACUETHI C HMCIIOJIb30BAHUEM
MMOHSTHS «MacCcOBasl JI0JIsl BEIISCTBAY.

Heoprannueckasi xumus

Hewmeramnsl. [Tonoxxenue HemetamuioB B [lepuoandeckoit cucteme xuMmudeckux daeMeHToB 1. M. MenzaeneeBa 1 0COOCHHOCTH
CTpOCHHUsSI aTOMOB. DU3HYECKHE CBOMCTBA HEMETAJUIOB. AJUIOTPOINHMS HEMETa/UIOB (Ha MpUMepe Kuciaopopaa, cepbl, dochopa u
yriepoaa).

XHWMHUYECKUE CBOMCTBA BAKHEUIIMX HEMETAJUIOB (TaJIOr€HOB, CEepbl, a30Ta, pocdopa, yriaepoia U KpEMHHs) U UX COCTUHEHUN
(OKCHIOB, KHCIIOPOICOICPKAITUX KUCIIOT, BOAOPOIHBIX COSTUHECHHM ).

[IprmMeHeHne BaXKHEUIIINX HEMETAIIIOB U UX COCIUHECHUH.

Mertamnsl. [lonoxxenue meramioB B Ilepuonuueckoit cuctemMe xumuueckux siaeMeHtoB [[. M. MenaeneeBa. OcobeHHOCTH
CTPOCHHSI JJIEKTPOHHBIX 000JI0ueK aToMoB MeTauioB. OOmme ¢usuyeckue cBoMcTBa MeTauioB. CIiaBel  METAJIOB.
DIIEKTPOXUMHUYECKUIN PSI HANTPSIKEHUM METAJIOB.

XHUMHUYECKHE CBOMCTBA BaXKHEHIITUX META/UIOB (HATPHM, Kajdui, KaJIbIIUH, MarHui, allOMHHUHN, ITMHK, XPOM, JKEJIe30, ME/b)
WX COCAUHCHUM.

O61ume crnocoObl NoJydyeHUst MeTaIJIOB. [I[puMeHeHne MeTaioB B ObITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METObI U3YUYEHHUS BEIIECTB U UX MPEBPAIICHUN: U3yYeHUE KOJJIEKIIMU «MeTallIbl ¥ CIIJIaBbl», 00pa3IoB
HEMETAJJIOB, PEIICHUE AKCIIEPUMEHTAIBHBIX 3aJa4, HaOJIIOJICHHE M ONHCAaHHWE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OITBITOB
(B3anMoOI€MiCTBUE THAPOKCHIA ATIOMUHUS C PACTBOPAMH KUCJIOT U IeJI04YeH, KaueCTBEHHbBIEC PEaKIIMM Ha KaTHOHBI METAJIJIOB).

PacuétHbie 3agaun.

Pacuétel Maccel BemiecTBa WM 00BbEMA Ta30B MO H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce€ WM OOBEMY OIHOTO U3
Y4aCTBYIOIIMX B PEaKIMU BEIIECTB, pacuéThl Macchl (00BEMA, KOJMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJI OJHO U3 BEIIECTB
MMEET MPUMECH.



XuMHA ¥ KU3Hb

Ponp xumum B 00ecie4eHUU SKOJIOTHYECKOU, SHEPreTUUeCKO U MUIIEBON 0€30MacHOCTH, pa3BUTUU MeAUIUHEL. [loHsaTHe 0
Hay4YHBIX METO/IaX MO3HAHMS BEIIECTB U XMMUUYECKUX PEAKIIHM.

[Ipencrapienus 06 0OIIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO IMOJYUYCHHUS BAKHEHIIIMX BEIIECTB.

UenoBek B MUPE BEMIECTB M MATEPHAIOB: BAXKHEUIINE CTPOUTEIIBHBIE MAaTepHUalibl, KOHCTPYKIMOHHBIE MAaTEpUAIIbI, KPACKH,
CTEKJIO, KepaMHUKa, MaTepHUalIbl JJIs JJICKTPOHUKU, HAHOMATEpHUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIEC YI00OpEHHUS.

XUMHS U 3I0pPOBbE UEJIOBEKA: MpaBUjIa UCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIpenapaToB, MpaBuiia OE30M1aCHOTO HCIOJIb30BAHUS
IpernapaToB OBITOBOM XUMHH B ITIOBCETHEBHOM KU3HH.

MexnpeaMeTHBIE CBA3U.

Peanuzanus MeXIpeaMETHBIX CBSI3€l NMpPU M3yYEHHH OOLIEH M HeopraHudeckol XuMHuM B 11 Kitacce ocyliecTBISIETCS yepe3
HCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U TIOHATUH, SBJISIIOLIIUXCA CUCTEMHBIMU ISl OT/ACJIBHBIX MTPEMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAyYHBIC IIOHATHS: HAy4YHBIM (pakT, TUIIOTe3a, 3aKOH, TEOpHs, aHalu3, CHHTE3, KiacCHUpUKaIUs,
MEepUOANYHOCTh, HAOJIIOAECHUE, DKCIIEPUMEHT, MOACIUPOBaHUE, U3MEPEHUE, SIBJICHUE.

®dusuKa: marepusi, DHEpPrus, macca, aroM, 3JIEKTPOH, MNPOTOH, HEWTPOH, HOH, H30TOM, PAJUOAKTUBHOCTH, MOJIEKYJA,
SHEPreTUYECKUI YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE BEIIEeCTBAa, (U3MUYECKUE BEJIUYMHBI U EIUHMIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opranusMm, SJKocucTema, omocdepa, Makpo- 1 MUKPOIJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

I'eorpadusi: MuHepasbl, TOpHbIE TOPO/IbI, MOJIE3HBIC UCKOTIAEMbIE, TOTIMBO, PECYPCHI.

TexHomnorus: XUMHYECcKas MPOMBIIIJIEHHOCT, METaJLUTyprus, MIPOU3BOJCTBO CTPOUTETBHBIX MaTepralioB,
CEILCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, IHINEBas IPOMBIILICHHOCTh, (apMalieBTHUecKas IPOMBIIUICHHOCTh, IPOHU3BOACTBO
KOCMETHYECKUX MPENapaToB, NPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB, JJIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



[VNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITIPOT'PAMMBLI 110 XUMHMM HA BA30OBOM VYPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnvBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHS 00YUYaIOIUMHUCS IIPOrpaMM CpeIHEero o01iero oopa3oBaHus
(JITMYHOCTHBIM, METANPEIMETHBIM M MpEeAMETHBIM). HaydHO-MeTOMMYeCcKO OCHOBOHM i pa3pabOTKU IUTAHUPYEMBIX PE3yJIbTaTOB
OCBOEHUS MPOrPaMM CPEIHETO 00IIeT0 00pa30BaHUS SIBISETCS CUCTEMHO-IEATEIIbHOCTHBIN MOXO/I.

B cooTBeTCTBUM C CHCTEMHO-IIESTEIHLHOCTHBIM MOAXOJOM B CTPYKTYpPE JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MpeaMeTa
«XuMHUsI» Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHMs BBIACICHBI CICIYIONINE COCTABIISIONINE:

OCO3HaHHME O0YUYAIOIUMHUCS POCCUUCKOMN IpakIaHCKOW WIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH H
CaMOOTIPEICIICHUIO;

HaJIMyue MOTUBAIMU K O0YUEHHUIO;

1IeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHNUN IMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH U MCTOPUUYCCKUX TPATUIIHMA
0a30BOI1 HAYKN XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOyYaromMXCS PYKOBOACTBOBAThCS B CBOCH JICATEIBLHOCTH IIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMH, MMPUCYITUMH 1IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHus;

HaJIMyue MPABOCO3HAHUS SKOJOTHUECKON KyIbTYpPbhl U CIIOCOOHOCTH CTABUTH 1IEJIM U CTPOUTD KU3HECHHBIC TIJIAHBHI.

JIngHOCTHBIC PE3YIbTAThl OCBOCHHS MpeaMeTa « XUMHS» JOCTUTAIOTCS B €AMHCTBE YUeOHONW M BOCIIUTATEILHOMN JIEITEIIBHOCTH
B COOTBETCTBUU C TYMAaHUCTHYECKHUMH, COIIMOKYJIbTYPHBIMH, YXOBHO-HPABCTBEHHBIMU IEHHOCTSAMH M HJ€aJaMU POCCHICKOTO
IPaXIAaHCKOTO OOIIECTBa, MPUHATBIMU B OOIIECTBE HOPMaMHM M TIpaBUJIaMH TOBEJCHHUSA, CIIOCOOCTBYIOIIMMU IIpoIleccaM
CaMOITO3HAaHUSI, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YYaIOIINXCS.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHMS TMpeaMeTa «XUMHUS» OTpaXkaloT C(HOPMUPOBAHHOCTH ONBITA ITO3HABATEILHOU W
MPAKTUYECKOMN JACATEIBHOCTH 00YJArOITUXCsI 0 PeaM3aIlii IPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIEC B YACTH:

1) rpaxaaHCKOro BOCIMTAHUS .

OCO3HaHMsI OOYYAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00sS3aHHOCTEN, YBAXKEHUS K 3aKOHY U TIPABOIOPSIIKY;

IpeACTaBIECHUS O COIMATIbHBIX HOPMaX U MPaBWIaX MEKJIUNYHOCTHBIX OTHOIIEHUN B KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JESITEIIBHOCTH TPU CO3JAAaHUM YYEOHBIX IIPOEKTOB, PEIICHUH YYEOHBIX U
MMO3HABATEJbHBIX 3a]1a4, BBIIIOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;



CHOCOOHOCTH MOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHThl JAPYTUX MPH aHaJIU3€ Pa3IUYHBIX BUJOB
y4eOHOH ACeATEIHHOCTH;

2) IATPHMOTUYECKOT0 BOCTTUTAHUSA:

[IEHHOCTHOT'O OTHOIIICHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEJANIO OTE€UECTBEHHON XHUMUMU;

YBaXEHUS K MPOLECCY TBOPUECTBA B O0JACTH TEOPUHM M MPAKTUYECKOIO NPUMEHEHHS XUMHUHU, OCO3HAHUSA TOrO, 4YTO
JOCTHKEHHSI HAYKU €CTh PEe3yJIbTaT JIUTENbHBIX HAOMIOACHUN, KPOTIOTIMBBIX 3KCIEPUMEHTANBHBIX MOMCKOB, TTOCTOSIHHOTO TpyAa
YUEHBIX U MPAKTUKOB;

MHTEpeca M IO3HABATEJIbHBIX MOTHMBOB B IMOJYYEHUHM M IOCIEIYIOIIEM aHalu3e MH(OPMALUU O NEPENOBBIX JOCTHKEHUAX
COBPEMEHHOW OTECYECTBCHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallUM, CBSI3aHHbIE C XHWMHUYECKMMH SIBICHUAMH, M MPUHUMATh OCO3HAHHBIE pEILEHUS,
OPUEHTHPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEACHHME W MOCTYNKH CBOMX TOBAapHUIIEH C MO3UIMH HPABCTBEHHBIX M IMPABOBBIX HOPM M
OCO3HAHHE MOCIEICTBUM 3TUX MOCTYIIKOB;

4) popmupoBaHUs KYJIbTYPbI 310POBbSI:

NOHMMAaHUSA LEHHOCTEH 30pOBOro M 0Oe3omacHOro oOpasa KH3HH, HEOOXOJWMOCTH OTBETCTBEHHOIO OTHOUIEHMS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

coOJI0/IeHU MpaBui 0€30MacHOro0 0OpPAIlEHUs C BEIECTBAMHU B OBITY, IOBCETHEBHOMN KU3HU U B TPYJIOBOM 1€ATEILHOCTH;

MOHUMAaHUsl IIEHHOCTH NpPaBUJI WHIWBUIYAIBHOIO W KOJJIEKTUBHOTO OE€30MACHOTO TMOBEIECHUS B CUTYALMSIX, YTPOXKAIOIIUX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HAaHUs MOCIEACTBUNA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YITOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOro BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B y4e€OHO-UCCIIEIOBATEIbCKON JEATEIBHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUECKOU U
JIPYTUX BUIAX JACSITEIbHOCTH;

YCTAaHOBKHM Ha aKTHMBHOE YYacCTHE€ B PEILIECHHWM MPAKTUYECKUX 3a]a4 COLMAIbHON HANpPaBIEHHOCTH (B paMKax CBOEro Kjacca,
IIKOJIBI);

MHTEpeca K MPAKTHUYECKOMY H3Y4YEHHUIO Ipodeccuil pa3iauyHOro pojaa, B TOM YHCIIE Ha OCHOBE MPUMEHEHHS MPEAMETHBIX
3HAHUM 110 XUMUH;



YBOKEHUS K TPYAY, JIOIAM TPYZa U PE3ybTaTaM TPYAOBOU NESATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHIYaJIbHON TpaeKkTOpuMU OOpa3oBaHMs, Oyaylied mnpodeccuu U peaau3aluu
COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWMHUH, MHTEPECOB U MOTpeOHOCTEH
00IIIeCTBA;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU LEIECO00PA3HOr0 OTHOLIEHUS K IPUPOJE, KAK HCTOYHUKY CYHIECTBOBAHHUS KU3HU HA 3EMIIE;

MOHUMAaHUS TJI00AIBHOTO XapaKTepa dKOJIOTUYECKUX MPOoOJIeM, BIUSHUS SKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOTHOM
Y COLIMAJIBHOU Cpelpl;

OCO3HaHUSI  HEOOXOAMMOCTH  MCHOJb30BaHUS  JIOCTHXKEHUH  XMMUM  JJIs  PEIIEHUS  BOMNPOCOB  PAallMOHAIBHOIO
IIPUPOIOIIONB30BAHUS;

AKTUBHOI'O HENPUATUS JEUCTBHM, IPUHOCAIIMX BPEJ OKPYXAWOIIEH NPUPOJHOM Cpelne, yMEHHA IPOTHO3UPOBATH
HEeOIaronpusITHbIE YKOJIOTHYECKUE TTOCIIECTBUS MPEATPUHUMACMBIX ACHUCTBUHN U MPEIOTBPAILATh UX;

HaJlMyusl pPa3sBUTOIO DSKOJIOTMYECKOIO0 MBIIUICHHS, 3KOJIOTMYECKOW KYJIBTYpBI, OIBITA JEATEIBHOCTH 3KOJIOTMYECKOU
HaIPaBJIECHHOCTH, YMEHHUSI PyKOBOACTBOBATHCS MU B IMO3HABATEIbHOW, KOMMYHUKATUBHOW U COLMAIBHOMN MPAKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSATH UACOJIOTHH XeMOpoOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKM U OOIIECTBEHHOM
MPaKTUKH;

MOHUMAaHUs CHeU(PUKN XUMHUU KaK HAayKH, OCO3HaHHUs €€ poiu B (OPMHPOBAHMU PALMOHATBHOTO HAYYHOI'O MBIIUICHUS,
CO3JJaHUM LEJIOCTHOTO MpPEACTaBICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IWHCTBE MPUPOJbI M YEJOBEKA, B MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEN U peleHUuH npoOeM COXpaHEeHUs MPUPOTHOTO PaBHOBECHS,

yOexkAEHHOCTH B OCOOOM 3HAYUMOCTH XHMHUHU JJIi COBPEMEHHOW IMBMIIM3ALMU: B €€ T'YMaHHCTUYECKOM HAIMpPaBIEHHOCTU U
BOXHOW pPOJM B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJNbTYPBI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJIOBEUECTBA — ChIPHEBOM, HHEPreTUYECKOM, MUIIEBONM M SKOJOTMYECKOM O€30MacCHOCTH, B PAa3BUTHUU MEIULIMHBI, 00€CIeUYEeHUU
YCJIIOBUM YCHIEUTHOTO TPYAA U SKOJOTUYECKH KOM(POPTHOM KM3HU KaXKJIOr0 YjieHa OOLIECTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHMMAHHs CYLIIHOCTHM METOAOB IO3HAHHWs, HCIOJIb3yEMBIX B €CTECTBEHHBIX HAayKax,
CIOCOOHOCTH HMCIIOJIb30BATh MOJIyYaeMble 3HAHUS JIJIS aHATIU3a U OOBSICHEHUS SIBIICHUH OKPY’KAIOIIEro MUPA U IPOUCXOSIINX B HEM
U3MEHEHUI, yMEHUs JieslaTh 000CHOBAHHBIE 3aKJIIOUEHUSI HA OCHOBE HAyUYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LIENbIO MOITYYEHUS
JTOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XWMUYECKUE 3HAHUS [UIsl pPELIeHUs NpoOsieM B peaibHBIX KU3HEHHBIX
CUTYaLMSIX;
MHTepeca K O3HAHUIO U UCCIIEI0BATEIbCKON JESITEIbHOCTH;
TOTOBHOCTHU U CIIOCOOHOCTH K HENIPEPHIBHOMY 00Pa30BaHMIO U CaMOOOPA30BaHMIO, K AKTUBHOMY IOJYUYEHHUIO HOBBIX 3HAHUM 110
XUMHUH B COOTBETCTBUH C JKU3HEHHBIMHU MOTPEOHOCTAMH;
MHTEpeca K 0COOCHHOCTSM Tpy/la B pa3INMUHbIX cepax NpopeccnOHATbHON 1eATEIbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3yibTaThl OCBOCHHUS Y4YEOHOro mnpeaMera «XHMHsS» Ha YpOBHE CpEIHEro oO0mero oOpa3oBaHUs
BKJIFOYAIOT:

3HaUYMMBbIE Il (POPMUPOBAHUS MHPOBO33PEHUSI OOYHAOIIMXCS MEXAUCIUIUIMHAPHBIE (MEXIpPEeIMETHBIE) OOIIeHAYYHbIE
MOHSITHUS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOM KapTHUHBI MHUpaA U CHENU(PUKY METOJO0B MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (MaTepus, BEIeCTBO, YHEPTHs, SBJICHUE, MPOIIECC, CUCTEMa, HAyUHbIN (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UCcClleJOBaHUE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IpYTHUE);

YHUBEpCAJIbHbIC  yuyeOHbIC JIEUCTBUA  (MO3HABATEJbHBIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC), O0ECICUUBAIOIINE
dhopmupoBaHne GyHKIIMOHAIIBHOW IPaMOTHOCTH U COITUATILHON KOMITETCHITUH 00YYarOIINXCS;

CIIOCOOHOCTH 00YYarOIIUXCs UCTIOJIH30BATh OCBOSHHBIE MEXKIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKIE 3HAHUS U YHUBEPCAIbHBIE
y4eOHbIe ICCTBUS B TTO3HABATEIILHON U COLIMAILHOMN MPAKTHKE.

MertanpenMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YUYCOHBIMU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PEeryJATUBHBIMU JEUCTBUSIMH.

OBJiaeHne YHUBEPCAJIbLHBIMYU YU€OHbIMH MMO3HABATEIbHBIMU A€CTBUAMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHUS:

CaMOCTOSATENbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBAaTh;

ONpENENATh e JeATEeIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUHN UX JOCTHXKEHHUS, COOTHOCUTh PE3YJIbTATHI JACSITEIbHOCTU C
MTOCTaBJICHHBIMHU IEJISIMU;

HCIIOJB30BaTh MPU OCBOEHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIACTSATHh XapaKTepHbIC MPU3HAKU TMOHATHU U
YCTaHABIMBATh WX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIONINE MTOHATHUS JIsl OOBSICHEHUS OTACIBHBIX ()aKTOB U SIBJICHU;

BBIOMPATh OCHOBAHUS U KPUTEPUH JIJISl KJIACCU(DUKAIIMU BELIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHABJIMBATh TPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY M3YYaeMbIMU SIBJICHUSIMU;



CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, 1€ yKTUBHBIC, IO AaHAJIOTHH), BBISBIISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUUS
B PaCCMaTPUBAEMBIX SIBJICHUAX, (POPMYITUPOBATH BHIBOIBI U 3aKIIFOUCHUS;

OPUMEHATh B TMPOLIECCE IO3HAHMS, MCIONb3yeMblE B XMMHMHM CHMBOJMYECKHE (3HAKOBBIE) MOJENH, NPeoOpa3oBbIBATH
MO/JIE/IbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CMMBOJI) AJIEMEHTA, XUMHUYECKas (popMyJia, ypaBHEHHUE XUMHUUECKON peakluuu —
IpU pEUICHUH YYEOHBIX IMO3HABATEIbHBIX W MPAKTUYECKHX 3a/ay, NPUMEHSATh Ha3BaHHbIE MOJCIBHBIC MPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IETh OCHOBAMU METOJI0OB HAYYHOI'O NTO3HAHMS BEIIECTB U XUMUYECKUX PEaKLU;

dbopMynupoBaTh 1€MW U 33Ja4d UCCJIEIOBaHUS, HUCIOJIb30BaTh IOCTABIEHHBIE M CAMOCTOSITENBHO C(HOPMYJINPOBAHHBIE
BOITPOCHI B KAUE€CTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHHUSI TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX
CYKJICHUM;

BJIa/IETh HABBIKAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHMSI U NPOBEICHHS] YUYEHHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh
YMEHHUsI HaOJI0JaTh 3a XOJOM IPOIECCa, CAMOCTOSITEIFHO IPOTHO3UPOBATh €r0 Pe3yJbTaT, (GOpMyIHpOBaTh OOOOIIEHNS U BHIBObI
OTHOCUTEJIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEAOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTUYET O MPOJIeTaHHOU padoTe;

MpUOOpETaTh ONbIT YYEHUYECKOW HCCIIEIOBATENBCKON U MPOEKTHOM AESITEIbHOCTH, MPOSBISTh CHIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSTENIbHOMY IMOUCKY METOA0B PEUICHUS! MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B ITO3HAHMS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBAThCS B PA3IUYHBIX MCTOYHHMKAX HH(OpManuu (HaydyHO-TOIYJspHAs JUTepaTypa XUMHUYECKOTO COJIEp:KaHus,
CIpaBOYHbIE TOCOOUS, pecypchl IHTepHEeTa), aHAIU3UPOBaTh MH(POPMALIMIO PA3IMYHBIX BUAOB U (OPM MPEACTABICHUS, KpUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

dbopMyIUpOBaTh 3aMpoChl U MPUMEHATH PA3JIMYHbIE METOJAbI TMPH TOWCKE U OTOOpe HH(OpMaIu, HEOOXOAMMOW IS
BBITIOJTHEHUSI YU€OHBIX 3a/1a4 ONPEeNIEHHOTO THIIA;

NpUOOpPETaTh OMBIT UCIIOJIB30BAHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN U Pa3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMAaNIbHYI0 (OpMY MpeacTaBiIeHUss UHPOpMaluu (CXeMbl, Tpauku, JuarpaMMbl, TaOJMIIbI,
PUCYHKH U IPYTHUE);

MCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAUECTBE CPEACTBA MpU paboTe ¢ XUMUYECKON HMHPOpMAIUEH: TPUMEHATh MEXIPEIMETHBIC
(pu3myeckue u MaTeMaTHUECKHE) 3HAKH U CUMBOJIBI, POpMyJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISTHOCTH.

OgiageHne yHMBePCAJIbHBIMA KOMMYHHMKATHBHBIMH 1€ CTBUSIMM:



3aJ1aBaTh BOIIPOCHI MO CYHIECTBY OOCYKIaeMON TeMbI B XOJ€ AUAJIOra W/WiN JUCKYCCHUU, BBICKA3bIBATh HJIEH, (POPMYIHpPOBATH
CBOM MPEJIJIOKEHNS OTHOCUTENIBHO BBINIOJHEHUS MPEAJIOKEHHON 3a/1a4K;

BBICTYIIaTh C MPE3EHTALME Pe3yJbTaTOB MO3HABATEIBHON JEATENBHOCTH, MOJIYYEHHBIX CaMOCTOSITEIBHO UM COBMECTHO CO
CBEPCTHUKAMM IIPHU BBINOJHEHUM XMUMHUYECKOI'O IKCIEPHUMEHTA, MPAKTUYECKOW pabOThI MO MCCIEAOBAHUIO CBOMCTB H3ydaeMbIX
BEIIECTB, pealn3ali y4eOHOro MpoeKTa U (HOPMYIHPOBATh BBIBOABI IO pe3yjbTaTaM MPOBEAEHHBIX HCCICAOBAHUN MYyTEM
COrJIaCOBaHUS MO3ULUHI B X01€ 00CYXIECHHSI 1 0OMEHA MHEHUSIMH.

OBi1aieHue YHMBEPCAJIbHBIMY PeryJISTHBHBIMH ACHCTBUAMMU:

CaMOCTOATENIBHO IUIAHUPOBAaTh M OCYIIECTBIIATH CBOK IIO3HABATENIBHYIO JEATEJIBHOCTh, ONpeleisas €€ Leau W 3a/Jayu,
KOHTPOJIUPOBATh U MO Mepe HEOOXOJUMOCTU KOPPEKTHUPOBATh IMpPEAaraéMblil alropuT™M AEHCTBUI MpPHU BBHINOJIHEHUU YYEOHBIX U
HCCJIEI0BATENbCKUX 3a7a4, BbIOMpaTh HamOosiee 3(PPEKTUBHBIA CMOCOO MX PpEIIEHUS C YYETOM MOJIYYEHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHudeckasi XUuMHUsh OTpakaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O XUMUYECKONW COCTABJISIONIEH €CTeCTBEHHO-HAYYHOUW KapTHHBI MUPA, POJIU XUMUU B
MO3HAHUU SIBJICHUN TPHUPOABI, B (OPMHUPOBAHWM MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAIBLHOM TPaMOTHOCTH,
HEOOXOAMMOM ISl PEIICHUS MPAKTHUYECKUX 3a/1ad M SKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE CUCTEMON XMMHUYECKHX 3HAHMUM, KOTOpas BKJIOYAET: OCHOBOIMOJIATAIOIINE MOHITUS (XMMUYECKUN JJIEMEHT, aToM,
u3oTon, S-, P-, d- OICKTPOHHBIE OpOWTAIM AaTroMOB, HWOH, MOJEKyJda, MOJb, MOJSPHBIA 00BEM, BaJIEHTHOCTD,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas CBs3b (KOBAJEHTHAas, HWOHHAasg, METaJNIMuecKas, BOJIOPOJHAs),
KpPUCTAIIIMYECKAs peIIETKA, THUIbl XHUMHUYECKHUX PEAKIU, PacTBOpP, DSJICKTPOJMUTHI, HEIIEKTPOJIUTHI, BJIECKTPOJIUTHUYECKAS
JMCCOIMAIINS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKON PEaKIuu, XUMUYECKOE PAaBHOBECHE); TEOPHUHU U 3aKOHBI (TEOPUS
AJICKTPOJIUTUYECKOW JHCcoUManunu, rnepuoaumyecknit 3akoH JI. M. MenpgeneeBa, 3aKOH COXpPaHEHHUS MACChl BEIIECTB, 3aKOH
COXpAaHEHUSI M TPEBpALEHUS OHHEPIHUM IMPU XUMHUYECKUX PpEaAKIHUIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUI SA3bIK XHMUH,
MHPOBO33DEHUYECKME 3HAHUA, JIEKAlMe B OCHOBE MOHUMAHUS MPUYUHHOCTA M CHCTEMHOCTHM XUMHUYECKUX SIBJICHUM,
(akToIOrMyecKue CBEACHUS O CBOWMCTBAaX, COCTaBe, MOJYYEHHWHM M OE€30MacCHOM HCIOJIb30BAaHUU BAKHEWIIMX HEOPTaHWYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM NESITEIbHOCTH YeJIOBEKa,



c(hOpPMHUPOBAHHOCTh YMEHHI BBISIBIISITH XapaKTepPHbIC MPU3HAKWA TMOHSATHH, YCTAHABIWBATh WX B3aWMMOCBS3b, MCIOJIB30BATh
COOTBETCTBYIOIIUE MOHATHUS MPU ONMMCAHUN HEOPTaHUUECKUX BEIIECTB U UX MPEBPAILICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIOIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY [UJIsi COCTaBlieHHs (OpMyJ BEHIECTB M ypaBHEHUU
XUMHUYECKUX peakiui, cuctematudeckyto HomeHknarypy (IlUPAC) u tpuBunanbHble Ha3BaHUS OT/IETbHBIX HEOPTaHUYECKHUX BEIIECTB
(yrapHblii ra3, yriaeKucibli ra3, aMMuUaK, rai€Hasl U3BeCTb, HeraléHas U3BeCTh, TUThEBAs COAa, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPENEATh BAJEHTHOCTh W CTEMECHb OKHUCICHHS XHMHYECKHUX 3JIEMEHTOB B COCIWHEHHUSX
pPa3IMYHOTO COCTaBa, BHUJI XUMHUYECKON CBSI3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJIHASI) B COCAUHEHUSX, THUII
KPUCTAJUTMYECKON PEMIETKHM KOHKPETHOTO BEIIeCTBA (aATOMHAs!, MOJICKYJISIpHAs, MOHHAS, METALTUYECKas ), XapaKTep CPe/bl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHMI YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTAHMYECKUX BEIIECTB MO HUX COCTaBY K ONPEIEIEHHOMY
KJIacCy/Tpynie COeIUHEHUI (TPOCThie BEIIECTBA — METAUIBI UM HEMETallbl, OKCHJbl, OCHOBAaHMS, KHUCJIOTHI, amM(pOTEpHBIC
TUAPOKCUIIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICI Nepuoaudeckoro 3akona JI. M. MenzaeneeBa U JEeMOHCTPUPOBATH €roO
CUCTEMATU3HUPYIOUTYI0, O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINY;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB XUMHUUYECKUX JJEMEHTOB |—4 mnepuonos
[Teproaudeckoii crucTeMbl XUMHYeCcKHX 3eMeHToB JI. M. MenjeneeBa, HCIONb3ys MOHATHS «S-, P-, 0-3JCKTPOHHBIC OpOUTATINY,
«QHEPTeTUYECKUE YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHUYECKUX DJEMEHTOB M WX COCAMHEHUU TIO
nepuosam u rpynnam [lepuogunueckon cucrembl xumuueckux 35emMeHToB 1. 1. Menneneesa,;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE CBOMCTBA HEOPTraHMYECKHUX BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHHWE T'€HETUYECKOM CBS3M MEXIY HEOPTraHWYECKUMH BEIIECTBAMHU C IOMOIIBIO
YPABHEHHUU COOTBETCTBYIOIIUX XUMAUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHs KJIACCH(PUIIMPOBATh XUMHUYECKHE PEAKIMHW TO Pa3IUYHbBIM TpHU3HAKaM (YHCIy U COCTaBy
pearupyronmx BeEIIeCTB, TEIIOBOMY 3P (hEKTy peakiiyd, U3MEHECHHUIO CTETICHEW OKUCIICHUS 3JIEMEHTOB, OOpAaTHMOCTH PEaKIIuH,
Y4acCTHUIO KaTalln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABJISATh YPAaBHEHUS PEAKIMI Pa3IUYHBIX TUIIOB, MOJHBIE U COKpAIIEHHbIE YPaBHEHUSI PEaKIIUN
MOHHOTO OOMEHA, YUYUTHIBAS YCIOBHUS, TIPH KOTOPBIX 3TH PEAKITUU YT J0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUH TPOBOJUTH PEAKIIUH, TOJTBEPKIAIONINE KAYECTBEHHBIN COCTAB PA3IMYHBIX HEOPTaHWYECKUX
BEILIECTB, PACIIO3HABATH ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;



c(hOpPMHUPOBAHHOCTh YMEHHUI PACKPHIBATh CYIIHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMM IMOCPEICTBOM COCTABICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX PeaKLni;

c(OpPMHUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PeaklUd OT Pa3IMYHBIX (PAKTOPOB; XapakTep
CMENIEHUSI XMMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHElTHero Bo3aencTeus (npunnui Jle Harense);

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYECKHE MPOIIECCHI, JICKAIUE B OCHOBE MPOMBIIIICHHOTO MOJIYYCHUS
CEpPHOW KHCJIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIMMX HAYyYHBIX NPHUHIMNAX W IKOJOTHUYCCKUX
npobiemMax XUMUYECKOTO TPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM MPOBOJIUTH BBIUMCICHUS C HCIIOJIH30BAHUEM MOHITHS «MaccoBas JOJs BEIIECTBA B PacCTBOPEY,
O0OBEMHBIX OTHOIICHHM Ta30B MPH XUMHUYECKHX PEaKIMSIX, MAcChl BEIIeCTBa WIM 00BbEMA Ta30B IO W3BECTHOMY KOJUYECTBY
BEIIECTBA, MACCe MM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOTO 3(PQeKTa peaklnd Ha OCHOBE 3aKOHOB
COXpaHEHUS MACChl BEIIECTB, MPEBPAICHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJII0/IaTh MPaBUiIa MOJIB30BAHUS XUMHUYECKOW MOCY0M U 1ab0paTopHbIM 000PYI0BaHUEM, a
TaKKe MpaBuiia oOpaIieHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH 110 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKHUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMEHUW TUTAHWPOBATH M BBITIOJHATh XUMHYECKHUN SKCIEPUMEHT (pa3jioKeHHe TMEePOKCHIa BOIOPOJAa B
MIPUCYTCTBUM KaTallM3aTopa, OMPEICICHUE CPEabl PacTBOPOB BEHIECTB C TOMOIIBI0 YHHBEPCAIBHOTO WHAWKATOpA, BIWSHUC
pasTUYHBIX (DAKTOPOB HAa CKOPOCTh XUMHUYECKON peakInd, PeakiMy HOHHOTO OOMEHa, KadyeCTBEHHBIC pEaKIMu Ha Cyibdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMaM «MeTauibl»y u «HemeTtamisy) B
COOTBETCTBUHM C TMpaBUJIaMHd TEXHUKH O€30MacHOCTH TMpU OOpalleHHMH C BEIIECTBAaMH M JabOpaTOpHBIM 000PYIOBAaHUEM,
MIPEACTABIATh PE3YNbTaThl XHMHUYECKOTO JKCIEpUMEHTa B (OpME 3alUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKIUil U
(GhopMyIUPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YIIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKU aHATU3UPOBATH XUMUUYECKYI0 WH(OPMAITUIO, MOTYyYaeMyI0 U3 Pa3HBIX MCTOYHUKOB
(cpencTBa MaccoBoOil KOMMYHUKaMU, UHTEpHET U IpyTHX);

c(hOpPMHUPOBAHHOCTh YMEHHU COOJIO/IaTh TPABWJIA HKOJOTHYECKH IIeJIeCOOOpPa3HOTO TIOBEACHUS B OBITY W TPYAOBOU
JESATEIBLHOCTH B IICNIIX COXPAHEHHUS CBOETO 370POBbS U OKPYKAIOIICH MPHUPOITHON CPEbl, OCO3HABATh OMACHOCTH BO3JCHCTBHUS Ha
’KUBBIC OPTaHU3MBI OTNIPECIEHHBIX BEIICCTB, MIOHUMas cMbICT moka3arens [1JIK, moscHATh, Ha mpuMepax CrocoObl YMEHBIIEHUS U
MPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKA,

JUTsE 00YYaIoOMUXCsl ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHE TPHUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX
METO/1aX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUMH;



JUIS CJETIBIX U CJIAa0OBHUIALIMX OOYYaIOIIMXCs: YMEHUE HCIIONIb30BaTh PelbepHO-TOUCUHYIO cCUCTeMy oOo3HaueHnuit JI. bpaiins
IS 3alUCH XUMHUYECKUX (POpMYII.
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padoThI padoThI

Paszgea 1. Teopernueckue 0CHOBbI XUMUM

1 Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuoanueckas cucrema 3 1

XUMHYECKUX 31eMeHTOB [I. 1. MeHaeneeBa

2 Ctpoenue BemniecTBa. MHOrooOpasue BeIIecTB 4

3 | XuMudeckue peakiuu 6 1 1
Hroro mo pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust

1 | Meramist 6 1

2 | Hemeramabt 9 1 1

3 CBsi3b HEOPTaHMYECKUX U OPTAaHUUECKUX BEIIECTB 2
Hroro no paszneny 17
Pa3nen 3. Xumus u )Ku3Hb

1 | XuMus 1 )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 3




MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMUBI

Koa nposepsiemoro

pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30oBaTe/ibHOI NPOrpaMMbl CpeIHero oo1ero
o0pa3oBaHus

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH
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1.2

Bnanenune cuctemoll XUMUYECKUX 3HAHHUM, KOTOpAs BKJIFOUAET: OCHOBOIIOJIArAIONINe MOHITUS (XUMUYECKUN 3JIEMEHT,
aToM, 3JIGKTpOHHas 00oJ0YKa aroma, S-, p-, O-3JIEKTpOHHBIE OpPOUTAINM aTOMOB, HOH, MOJICKYJa, BaJEHTHOCTb,
3JIEKTPOOTPHUIIATEIILHOCTD, CTCIICHh OKHCJICHMS, XHMHUYECKas CBs3b, MOJIb, MOJISIPHAsS Macca, MOJISPHBIA OO0BEM,
KpUCTAJUTMYECKAsT ~ PEmIETKa, TUIBI XUMHUYECKHMX  pPEaKIuil  (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, JK30- U
SHIOTEPMHUYCCKHE, PEAKIMd HWOHHOTO OOMEHA), pacTBOp, OJICKTPOJIUTHI, HEIICKTPOJUTHI, SJICKTPOIUTHUCCKAS
JIUCCOLIMAITNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOW pPEaKIMH, XUMHUYECKOE PAaBHOBECHE), TCOPUHU U
3aKOHBI (TEOpUS AIEKTPOJUTUYECKON auccoumanuu, Ilepuoamueckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJHYECKHHN S3BIK XWMHUHU, (PAKTOJIOTUYECKHUE CBEICHUS O CBOMCTBaX, COCTaBe,
MONMYyYeHUH M 0Oe30MacHOM HCIOJIb30BAaHUHM BaXHEUIIIMX HEOPTraHWYECKHX BEIIECTB B OBITY M MPAaKTHUYECKON

ACATCIIBHOCTH YCJIOBCKA

C(bOpMHpOBaHHOCTL YMCHI/II\/’I BBIABIIITE XapPAKTCPHBIC MPU3HAKU H B3aNMMOCBA3b U3YUYCHHBIX HOHSITI/II‘/’I, MNPUMCHSTDH
COOTBCTCTBYIOIIHUEC TIOHATUSA IIPU ONHMCAHHUU CTPOCHUA U CBOMCTB HCOPTaHUYCCKUX BCHICCTB U HX npeBpameHHﬁ;
BBISIBJIATh B3aMMOCBS3b XHMHUYCCKHX 3HAHHH C IOHATHSIMH H MNpEaACTaBICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX

IIPEAMETOB

1.3

BJ'Ia}IeHI/Ie OCHOBHBIMH MC€TOAaMH HAYYHOI'O MMO3HAHHA BCIICCTB U XUMHYCCKUX SIBJICHHI (Ha6J'II-O,Z[eHI/Ie, HU3MEPCHHUC,

9KCIIEPUMEHT, MOJIETTUPOBAHHE)
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CCI)OpMI/IpOBaHHOCTI) YMeHI/Iﬁ OnpeacIsATbL BAJICHTHOCTD U CTCIICHDb OKHUCIICHUSA XUMHUYCCKUX DJICEMCHTOB B COCTMHCHUAX
pa3iIn4YHoro COCTAaBa, BUJ XHUMHYECKOM CBS3U (KOBEL]'ICHTH&H, HOHHAas, METalJlIn4YeCKasd, BOI[OpO,Z[HaSI) B COCAMHCHUAX,

THII KpHCTﬂJ’IJ’IH‘-ICCKOfI peH_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaH, MOJICKYJIsSIpHAsA, NOHHAs, MCTaJ]J'II/I‘-ICCKaSI)

1.5

ChopMupoBaHHOCTH YMEHUH ONPEIEIIATh XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUN

1.6

ChopMupoBaHHOCTH YMEHUS KIacCU(UIIMPOBATh XUMHUECKUE PEAKLIUHU MO Pa3IMYHbIM MPU3HAKaM (YUCIIy U COCTaBy
pearupyomux BelecTB, TEIUIOBOMY 3((EKTy peakiy, U3MEHEHUIO CTENICHEH OKHCIEHHsI 2JIEMEHTOB, 00paTUMOCTH

PEaKIMU, YIaCTHIO KaTallu3aTopa)




1.7

ChopMupoBaHHOCTH yMEHHUI COCTaBIATH YPAaBHEHHUS pPEAKUMH pa3IUYHBIX THUIIOB, TOJHBIE M COKpaIIEHHBIC

YpaBHCHUA peaKHI/Iﬁ HOHHOT'O O6MeHa, YUUTBIBaA YCJIOBHA, ITPHU KOTOPBIX 3TH PCAKIINU UAYT JO KOHIIA

1.8

1.9

1.10

1.11

CdopMUpOBaHHOCTh yMEHUW MPOBOJIUTH PEAKIUH, MOATBEPKIAIONIME KAYeCTBEHHBIM COCTAaB  Pa3IMIHBIX
HEOPraHWYECKUX BEILECTB, pACIIO3HABATh OIBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX pPacTBOpPAX

HEOPTraHNYCCKUX BEIICCTB

CdopMupoBaHHOCTh YMEHHUI pPACKpbIBaTh CYHIHOCTh OKUCIMTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIUIl MOCPEICTBOM

COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ITHX PEeaKIuit
CdopMupoBaHHOCTH YMEHUI 00BACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakiny OT pa3INYHbIX (PaKTOpPOB

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ 00BACHATH XapaKTEep CMCUICHUA XUMHYCCKOI'0 PaBHOBECHUSA B 3aBUCHMMOCTHU OT BHCUIHET'O

BozaeiicTBus (npuHuun Jle llatense)

OO6m1as 1 HeOpraHu4ecKas XuMus

2.1

CdopmupoBaHHOCTH YMEHHI pacKpbIiBaTh cMbIc [lepuoamueckoro 3akona J[.M. MenneneeBa u IeMOHCTPHUPOBATH €TI0

CUCTEMATHU3UPYIOIIYIO, O0BSCHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKITUH

2.2

CdopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh DJEKTPOHHOE CTPOCHHE aTOMOB XHWMHUYECKUX JJieMeHToB 14
nepuoioB I[lepuomuueckoit cucrembl XxuMudeckux sneMeHToB J[.J. MeHnaeneeBa, MCIMoONb3ysl MOHATHSA «S-, P-, O-
JJIEKTPOHHBIE OPOUTAIINY, «IHEPTeTUYECKHE YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKHX
AJIEMEHTOB W MX COEIMHEHMI IO nepuoaam M rpynnam lleproaumdeckoil cucTeMbl XMMHYECKHX 3yieMeHToB JI.U.

Menneneena

2.3

ChopMHUpPOBaHHOCTh YMEHUN XapaKTEPU30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTB
pa3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHWE T'€HETUUYECKON CBSI3M MEXKITY HEOPTaHMUYECKUMH BEIIECTBAMH C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKLII/Iﬁ

2.4

ChopMHUpPOBAaHHOCT, YMEHHI YCTAaHABIWBATh MPUHAJICKHOCTh HEOPTraHWYECKHX BEIIECTB 10 HMX COCTaBy K
onpeaenéHHOMY Kiaccy (TpyIine) coelnHeHui (MPOCThIe BEIIeCTBA — METAUIbl U HEMETaJUIbl, OKCUIbI, OCHOBAHUS,

KHCJIOTHI, aM()OTEpPHBIE THAPOKCUIBI, COJIN)

2.5

ChopMupoBaHHOCTH YMEHHH HCIONB30BaTh XHUMHUYECKYIO CHUMBOJHUKY JUIsl COCTaBICHHS (OpPMYJ BEUIECTB U
YpaBHEHUN XUMHUYECKUX peakinid, cuctematudeckyro HoMeHkIaTypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTIIEIBHBIX

HEOpPraHMYECKUX BeUIeCTB (yrapHbIil ra3, yriaeKucibli ra3, aMMHaK, raiméHas U3BeCTh, HeraméHasi U3BeCThb, MUTheBas




coJla, MUPUT U IpYTUe)

2.6

CdopMupoBaHHOCTH YMEHUI XapaKTEPH30BaTh (OMUCHIBATE) OOIINE XUMHUIECKIE CBOMCTBA HEOPTaHUIECKHUX BEIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'EHETHUYECKOM CBA3U MEXKIAY HEOPraHMYECKHUMHU BEILIECTBAMH C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYHOIINX XUMHUYCCKHUX peaKHI/Iﬁ

2.7

CdopMupoBaHHOCTh yYMEHUN IUIAHUPOBATH M BBIMOJHATh XUMHUYECKUH OSKCIEPUMEHT (pa3iioKeHHe MepoKcHaa
BOJIOPO/Ia B MPHUCYTCTBUU KaTaau3aTropa, ONpPENESIEHUE Cpellbl pacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOTO
WH/INKATOpa, BIMSHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PpEaKIUH, PEeaKIud HOHHOTO OOMEHa,
KayeCTBEHHbIE peakuuu Ha Ccynbdar-, KapOOHAT- W XJIOPHA-aHHOHBI, HAa KAaTHOH AaMMOHHs, peIIeHHe
SKCIIEPUMEHTANBHBIX 3aJa4 1Mo TemMaM «Mertamib» u «Hemeramnel») B COOTBETCTBHM C MpaBUJIAMH TEXHUKH
0e30MacHOCTH MpH O0OpallleHWd C BEUIeCTBAMH U JIaDOpaTOPHBIM OOOpPYIOBaHUEM; MPEACTABIATH PE3yIbTAaThI
XUMHYECKOTO IKCIIEPUMEHTA B (JOpPME 3aIMCH YPAaBHEHHI COOTBETCTBYIOIINX PEeaKuii U (POPMYIHPOBATH BBHIBOBI HA

OCHOBE 9THX PE3yJIbTaTOB

2.8

ChopMHpPOBAaHHOCT, yMEHHH COONIOATh MpaBWJa TOJIB30BAHUSA XUMHUYECKON TMocylaod U J1abopaTopHBIM
obopyoBaHrEM, a Tak)Ke MpaBuia OOpAIIEHUs] C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSAMH IO BBITIOJIHEHUIO

J'Ia60paTOpHLIX XHUMHUYCCKHUX OIIBITOB

2.9

3.1

ChopMupoBaHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUUYECKUE TMPOLECCHI, JeXKallue B OCHOBE IPOMBIIUIEHHOTO
HOJIy4EeHHUs] CEpPHOM KHCIIOThI, aMMHaKa, a TaKkke chOPMUPOBAHHOCTH MPEICTABICHUH 00 0OLIMX HAyYHBIX MPUHLIUIIAX
Y DKOJIOTUYECKUX MPOOIeMax XUMHUYECKOTO MMPOU3BOICTBA

XuMHuA U KU3Hb. Pacuérsl

CdopMupoBaHHOCTh MPEACTABIECHUN O XUMHUYECKON COCTaBISAIONIEH €CTeCTBEHHOHAYYHON KapTHHBI MHpa, POJIU
XUMHHU B TIO3HAHUH SIBJIEHUI NpUPOABI, B (HOPMUPOBAHUM MBIIIJICHUS U KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIIMOHAILHON
IPaMOTHOCTH, HEOOXOAMMOM IJIsl pelleHHs] MPaKTUYECKUX 3aJad U HKOJIOTWYECKM OOOCHOBAHHOTO OTHOIIEHHUS K

CBOEMY 3/I0POBBIO U MIPHPOIHOM cpeze

3.2

CdopMupoBaHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATH XHMUYECKYI0 HH(OPMALNIO, MOTYy4aeMyl0 U3 Pa3HBIX

HMCTOYHHUKOB (Cpe/ICTBA MACCOBOM KOMMYHUKAIUH, CeTh IHTEpHET U apyrue)

3.3

CdopmupoBaHHOCTE YMEHUH COOTIOATh MpaBUiia YKOJIOTHUECKU IIETIECO00pPA3HOTO MOBEACHUS B OBITY M TPYAOBOM

JESTEIbHOCTH B LIETISIX COXPAHEHUsI CBOETO 3/J0POBBS M OKPYKAIOUIEH MPUPOTHON CPeIb




3.4

3.5

Oco3HaBaTh OMACHOCTh BO3JICUCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAs CMBICI MMOKa3aTems
[TAK, mosicHATh Ha mpHUMepax CHOCOObl YMEHBIICHUS U MPEAOTBPAILEHUS X BPEIHOTO BO3JEHCTBUS HA OPraHU3M

YCI0BCKa

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IIPOBOAWUTL BBIYHMCICHUA C HCIIOJIb30BAHUCM IIOHATHA «MacCOBas OO0Jd BCUICCTBA B
pacTBOpPECH», 00BEMHEBIX OTHOILIEHHWH TIa30B IIpru XHUMHUYCCKHUX pPEAKIUAX, MaCChl BCHICCTBA HIIN 00BéMa ra3oB IIO
HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC WA 06’béMy OAHOI'0 M3 Y4YaCTBYHOIIHMX B PCAKIMU BCIICCTB, TCILJIOBOI'O

s dexTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, MPEBPALLICHUS U COXPAHEHUS SHEPTHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeopeTnyeckre OCHOBbI XUMUU

11

XuMuuyeckuil 3nemMeHT. AtToM. Sfnpo aroma, H30TONBI. DJIEKTPOHHAs
000J104yKa. DHEpreTu4eckue ypoBHH, OAYPOBHU. ATOMHbIE OpOUTAIH, S-, P-,
d-anemenTbl. OCOOCGHHOCTH pacHpelesieHUs] 3JICKTPOHOB [0 OpOHTANsIM B
aToMax 3JIEMEHTOB TEPBBIX YETHIPEX MEPHOJIOB. DICKTPOHHAS KOHPHUTYparus

aTOMOB

1.2

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XMMUYECKHUX 3JIEMEHTOB
.. MenneneeBa. CBsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CUCTEeMBbl XUMUYECKUX ieMeHTOB J[.M1. MenneneeBa ¢ COBpeMEHHOM Teopuen
CTPOCHMSI AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XHMHUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIaM U

nepuoaam. 3HaueHue NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKH

1.3

1.4

1.5

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. BHIBI XUMHYECKOW CBSI3U
(KoBaJleHTHasl HEMOJsApHAas W TONsApHas, MOHHas, MeTaiandeckas). VOHBI:
KaTUOHBl M aHUOHBI. MeXaHuW3Mbl 00pa3OBaHUsl KOBAJIEHTHOW XHMHUYECKOU

cBsi3UM (OOMEHHBIN U JJOHOPHO-AKIENTOPHBIN). BojgopoHas cBs3b
BanenTHOCTh. DNeKTpoOTpUIIATENLHOCTE. CTEMEHb OKUCICHUS

BemectBa  MOJEKYJIIpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. T[HNBI KPUCTALIMYECKUX  PEIIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA KPHUCTAUIMYECKOM PEIETKH.
IlonsaTne o gucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJIHBIE PAaCTBOPHI.

MaccoBas 1011 BelllecTBa B pacTBOpe

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiatypa

HCOPraHNYCCKUX BCIICCTB

1.7

Xumudeckas — peaknusa.  Kiaccudukammss  XUMHUYECKHX — peaknuid B




1.8

1.9

1.10

HEOPraHUYeCKOW W OpPraHMYECKOM XHMMHHU. 3aKOH COXPAaHEHHSI MaccChl
BEILIECTB, 3aKOH COXPAHEHUS U MPEBpAIllEHUS SHEPIHMH MPU XUMHYECKUX

peakuusax
CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

OOparuMble peakiuu. XuMudeckoe paBHoBecHe. DakTopsbl, BIUAIOIINME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

OnekrponuTuyeckas auccouuanus. CuibHble M caadble 31eKTpoiuThl. Cpena
BOJHBIX pAacTBOPOB BEILECTB: KHCIas, HEUTpalpHas, ILIeno4Has. Peakiuun

HOHHOTO OOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

2.2

2.3

Hemeramnbl.  [lomoxenune HemeramoB B llepuoanueckoid  cucreme
xumuueckux aneMeHnToB J.M. MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
du3nyeckue CBONCTBA HEMETAIIOB. AIIJIOTPOIUS HEMETAUIOB (Ha MpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

XUMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (TajJOTre€HOB, CEphI, a30Ta,
dochopa, yrimepoma W KpeMHHS) M HUX COCIUHEHHH  (OKCHIIOB,
KHCIIOPOJICOICPIKAIUX KHUCIIOT, BOAOPOIHBIX coefauHeHwuit). [IpumeHnenue

Ba)KHEHUIIIMX HEMETAIIJIOB U UX COCIUHEHUI

Merauel. [lonoxenue MeramnoB B Ilepuonnueckoin cucreMe XMMHUYECKHUX
anemeHtoB JI.MI. MenneneeBa. OcoOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX
obonouek atomoB MeTawioB. OOmue ¢GU3NYECKHe CBOWCTBA METAJUIOB.

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUH P HATPSYKEHUIT METaJlJIOB

2.4

XWMHYECKHE CBOWCTBA BAXKHEUIINX METAIOB (HATPUM, KA, KaJIbIIHM,
MarHui, aJlOMUHHMA, [IMHK, XpOM, JKeJIe30, Melb) U uX coeauHeHui. Oo0mmue

CIIOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMeHeHI/IC MCTAIJIOB B 6BITy U TCXHHUKE

2.5

I'enetnueckass CBA3b HCOPTraHUYCCKUX  BCHICCTB, MNPUHALJICKAINUX K




Pa3JINIHBIM KJIacCaM

3 XUMHUSA ¥ KU3Hb

Ponb xuMuu B 00ECIIEUEHUU DKOJIOTUYECKOW, SHEPreTUYCCKOW M IMHIIEBOU
3.1 0€30MacHOCTH, pa3BUTHM MeAMUMHBL. [loHSATHE O Hay4yHBIX MeETolax

IIO3HAaHUs BEIIECTB U XUMHNYCCKHUX peaKuHﬁ

IIpencraBnenus o0 OOWMX HAyYHBIX [PUHLUMIAX [POMBIIIIEHHOTO
[IOJIyYCHUS BaXKHEUIIMX BelIeCTB. UeloBEK B MUPE BELIECCTB U MATEPUAIIOB:
3.2 BAKHEUIIINE CTPOMUTENIbHBIE MAaTepUalbl, KOHCTPYKIMOHHBIE MAaTEpHAJIbI,
KpPacKH, CTEKJIO, KEpaMHMKa, MaTepUaJIbl Ul SJIEKTPOHUKH, HAHOMATEPUAJIbL,

OpraHn4YCCKHUC 1 MUHCPAJIbHBIC y,I[O6peHI/I$I

XuUMHST U 3]I0POBbE YEJIOBEKA: IMPaBHJIa HMCIOJIb30BAHUSA JICKAPCTBEHHBIX
3.3 MpernapaToB, IpaBuia 0€30MacHOTO HWCHOJB30BaHUS TMpErnapaTroB OBITOBOU

XHMHH B IIOBCETHEBHOM KU3HU

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

* Xumus. 11 xnacc. I'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. Akimonepnoe obmectBo «M3natenbctBo «IIpocBemnienner
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