MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
JlemaprameHnT 00pa3oBaHus U Haykn TIOMeHCKOi 00/1acTH
Ynpasienue 00pa3oBaHusi AIMUHHCTPANNH

TiOMeHCKOro MyHUIIUIIAJIBHOTO OKPYTra
MAOQOY Emo6aeBckas COI nm. AmupoexoBa

PACCMOTPEHA COI''TACOBAHA YTBEPXIEHA
Ha 3acenannu MeToIM4ecKoro coBera 3aMecTHTeNb JUPEKTOpa Hupexrtop
PaxumuanoBa A.A. Bbakeruna T.1O. boxxko M.B.
IIpotokon Nel ot «31» aBrycta 2026r. ot «31» aBrycra 2026T. IIpuxa3z Ne77 ot «31» aBrycra 2026T.
PABOYASA ITPOTPAMMA

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb»

115t oOyyatrommuxest 11 kiacca



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopspkenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosioxkeHnss ®PI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM JTAalOM peau3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe SKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
mporpaMme MO0 XHMHUHM € YYETOM CHenupuKd HAyKd XUMUU, €€ 3HA4YCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAEeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME IEJOCTHOTO MPEJICTABIIEHUsI 00 OKPYXKAIOIIEM MHUpE KaK O €JUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYTHMMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» cQopMupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKLIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHHuecKas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01mIaroIIei 10 00BACHSIONUIEH 1 IPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYpOJIOTMYECKUA W TPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTal0T
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/1a4. B 1enoM conepkanue yueOHOTro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCAJbHBIX Y4YeOHBIX JACHCTBMI, HUMEIONMX 0a30BOe 3HAUYCHHE IJIs
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XXHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO MPU3HAETCA (OPMUPOBAHHE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEMETA SIBJISIETCS BIIOJIHE OIIPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CUCTEME cpefHero oomiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HaHWN, a (YHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TaKHUE LIENU U 33]]a4UH, KaK:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBI3aHHBIX C BEUIECTBAMHU U UX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAUMBIX JUIsi MPUOOPETEHUsI ONbITa AESTEIbHOCTH, KOTOpas 3aHHUMaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIepKAHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTAaHHE Yy oOOyyaroummxcs YOSKIEHHOCTH B T'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJIE U CBOEMY 3JI0POBBIO, a TaKKe MNPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yudeOHOM maHe cpenHero ooOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
«Xumus», U3ydaeMblii Ha 0a30BOM ypOBHE, SIBIISIETCS OOS3aTENbHBIM Y4E€OHBIM
PEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COJAEPXKXAHUE OBYUEHUA

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKU dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl 3JIEKTPOHOB M0 OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J. 1. MenaeneeBa. CBsi3b MEPUOINYECKOTO 3aKOoHA U [leproanyecKkoil CHCTEMBI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM U TEepUuoaaM.
3HaYeHue NMEPUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbl XHMHYECKOW CBS3U
(KoBaJICHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHbelil). Bogopomnas cBs3b. BalleHTHOCTh. JIEKTPOOTPUIIATETHLHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbIx cucteMax. VICTMHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1s BeIIeCTBa B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BelIeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIICKAIIUX K PA3]IMYHBIM KJIaccaM.

Xumuueckas — peaknusa. Knaccudukammss XMMHYECKUX — peakiuil B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPTUM TPU XUMUUYECKUX PEAKILIMSX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnnn Jle Ilartense.

OnexTponutuyeckas aucconuaiys. CuibHble U cinadbie 3iekTponuthl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPalllCHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCH 1A
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPElIbl paCTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOU pEeaKIIm.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMAM XHMHUYECKMX pPEaKUUH, B TOM YHUCIIEC
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHUEM IOHATHUS «MACCOBas
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoi  cucteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha NpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUINMX HEMETA/UIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUHM  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mme usnyeckue cBoricTBa MeTaioB. CruiaBel METaJlIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crocobbl momydeHus: MetauioB. [I[puMeHeHne MeTamioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
HKCIIEPUMEHTATILHBIX 3ajad, HAOJIOJEHHE U OIKCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACcTBOpaMU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuérbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIHUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHus ¥ KU3Hb

Ponp xumum B obOecriedeHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAIbHbBIC
ya00peHus.

XUMHST U 3I0POBBE YEIIOBEKA: MPABWJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M MpU  HU3Yy4YCHUM  oOmer u
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TakKk W TIOHSATUN, SBISIIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAy4dHBIH (DakT, rumoTesa, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HaAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

du3nka: MaTepusi, IHEPTHsI, Macca, aToM, JJIEKTPOH, MIPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIMIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3WYECKUE BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypcBhl.

TexHonmorust: XuMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTUYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOY4YarolUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeaMeTa «XHUMHsS» JIOCTUTalTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMaMd U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  ITIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
00y4Yaromuxcsl Mo peaanu3aiuy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAJIBHBIX HOpPMax M IMpaBUiaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUeOHOU AESITENbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JOCTH)KEHHUS HAYKH €CTh pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJln3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHON OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  yueOHO-UCCIIEeI0BATEIbCKON
NEATEeTLHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JAPYIHX BHJIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JESATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiIeHus] 00 OKpPYKAroIeM MHUpPE KaK O €IMHCTBE MPHUPOILI M YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEHICHUHU TI00aTBHBIX TTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTIOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHS, OTPakKaIOUUe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJO0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIC0BaHKE, HAOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKUE 3HAHUS M YHUBEpCAIbHBIC YUEOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMo3HaBaTeJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHWSI M KPUTEPUU JJis KJIACCU(PUKAIIMU BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000I1IEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIIEAOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3IUnYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HHOpMAIUeil: NpUMEHATh MEXIpeAMETHblE ((pusmueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBI B XOJ€ JUAJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU NPH BBINOJIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYKIeHUSI 1 0OMEeHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpearaéMblid ajroputMm ACHCTBUN Npu
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CAaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATBI
11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XAMUSD) OTPAXKAKOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBICHUU



npupoasl, B  (OPMUPOBAHWUU MBINUICHUS W  KYJbTYpPbl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M IPUPOTHOMN
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHMYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI 3JIEMEHT, aToM, u3oTom, S-, pP-, d-
ANEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCICHMS, XMMUYECKAsl CBSI3b
(KoBaJIeHTHas1, MOHHAS, METAIUTMYECKas, BOJIOPOJIHAS ), KpUCTAJIMYECKAs PEIIETKA,
TUNBl  XUMHUYECKUX  PEaKIMH, PacTBOpP, DJICKTPOJIUTHI, HEDIJICKTPOIUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKOU JUCCOLUalnM, nepuoandeckud 3akoH [l. M. Menpaeneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IMPEBpPAICHUs] SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUN M O€30ITaCHOM HCIIOJB30BAaHUN BAKHEHIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUUICCKOM JICITCIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIUBATh WX B3aUMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOIIME MOHATUS MPU
OTNMCAaHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAICHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMHUYECKYH0 CHMBOJIUKY JIJISI
cocTaBiieHus (OpMyJ BEIMIECTB M  ypaBHEHMM XUMHUYECKUX  PEaKIIuH,
cuctematudeckyro HoMeHknatypy (IUPAC) u TpuBrnanbHbIC Ha3BaHUS OTIACTHHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, TaméHas
U3BECTh, HETAIlIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUH OIPEACNATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XAMHUYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOM
CBsI3U (KOBaJIEHTHAs, MOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUII
KPUCTALUTNYECKON PeléTKH KOHKPETHOTO BeIllecTBa (aTOMHAas, MOJEKYJspHas,
HMOHHAs, METAJNIMYECKAs), XapaKTep CpeJibl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBy K ONpPEACIEHHOMY KiacCy/TpyIre
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHUJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);



c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICI MEPUOIUYECKOT0 3aKoHa [l
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoil CcUCTEMBI
xumudeckux snemeHToB JI. M. MennueneeBa, WCIONb3ysd NOHATHA «S-, P-, O-
DIIEKTPOHHBIE opouTanm, «IHEPreTUYECKUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MUX COEAMHEHUN
1o nepuoAam u rpynnam Ilepuonnueckoi cuctemMbl XUMUYECKHX 35ieMeHTOB [1. U.
Mengaeneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBS3UM MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pa3IUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIECHEW OKMUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peakium, y9acTUIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUN pPa3THUUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA;

chOPMHPOBAHHOCT, yYMEHUN TMPOBOJUTH PEAKIMH, TMOATBEPKIAIONTUE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMM  pACKpbhIBaTh CYLUIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHUS DJICKTPOHHOTO OasiaHca
ATHUX PEaKIIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaklMu OT pa3auvHbIX (PAKTOPOB; XAPAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTb XHWMHUYECKHE TIPOIECCHI,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUNAX U
HKOJIOTHYECKUX MPOOIeMaX XMMHUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYHCICHUS C HCIOJIb30BAHUEM
TIOHATHUSL «MAacCcoBas JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU



BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJI0OM W J1TabopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLUUSMH MO BBIOJHEHHUIO J1a00PaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TIJAHUPOBAaTh M BBIMOJIHATH XUMUYECKUH
HKCIIEPUMEHT (pa3jioKeHHe IMEepPOKCHa BOJAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENIEIICHNE Cpelbl PACTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKllvu,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyiab(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMaM «Metaiey u «Hemeramibl») B COOTBETCTBHM C NPABWIAMHM TEXHUKH
0e30macHOCTH pU OOpaIlleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBUiia  AKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JEATEIBHOCTH B IIEJISX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cvbicnt mokazarens IIJIK, moscHATP Ha mpuMepax CcHocoObl yMEHBIIEHUS H
MPEIOTBPAIIECHUS X BPETHOTO BO3JICHCTBUS Ha OPTraHU3M YeJIOBEKa;

Ui 00y4aroUuIMXcs ¢ OrpaHUYECHHBIMH BO3MOKHOCTSIMH 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENbIX W CHa0OBHIAAIIMX OOYYalOLIMXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa mis 3anucu XuMHUYeCKuX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourposbnbie IIpakTuyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XMMUYCCKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl
2.2 Hewmeramisl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KoHTpoJibHBI
e padoThI

Ilnanupyemas

Ipaxkruyeckn  Jlara
e padoTsl U3y4YeHH s

daxkTnueckas
Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeibH
ble pecypchl

XHUMHYECKUH HIIEMEHT.
ATOM. DneKkTpoHHas
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3aKoH 1
[lepuonnueckas cucrema
XUMHUYECKUX HJIEMEHTOB
. . Menneneesa, ux
CBA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHYECKHUX JIEMEHTOB B
WX COCAUHEHUN MO
TpyIIaM U TePUOIaM.
3HaueHne
MEPUOINYECKOTO 3aKOHA U
CHUCTEMbI XUMHYECKHUX
anemeHToB J[.H.
MeneneeBa B pa3BUTHU
HayKu

Crpoenue BeniecTsna.
XUMHUECKas CBSI3b, e

01.09.2026

08.09.2026

15.09.2026

22.09.2026




BU/IbI; MEXaHU3MBI
oOpa3zoBaHHs
KOBQJICHTHOM CBSI3H.
BomoponHas cBsi3b

BaneHTHOCTD.
DNEeKTPOOTPULIATETLHOCTh
. CterneHp OKMCIICHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOEHUS

[TonsiTue 0 AUCTIEPCHBIX
cucremMax. VIcTHHHEBIE U
KOJIJTOUTHBIE PACTBOPBI.
MaccoBast J10J1 BemiecTBa
B pacTBOpE
Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYeCKUX
COE€IUHEHMH.
I'eneTnyeckas CBsI3b
HEOPTraHUYECKUX
BEIIIECTB, Pa3TUIHBIX
KJIacCOB

29.09.2026

06.10.2026

13.10.2026

Knaccudukanus
XMMHYECKUX PEAKIUH B
HEOPraHWYECKOU 1
OpraHU4YeCKON XUMHH.
3aK0oH COXpaHEHHUS MacChl

20.10.2026




BELIECTB; 3aKOH
COXpaHEHHUS U
MIpEeBpaLICHHS SHEPTUU
MIPU XUMHUYECKHUX
peakuusax

CKopoCTb peaKIyH.
OOpaTuMbIe peaKIHH.
XUMHYecKoe paBHOBECHE

10.11.2026

10

[IpakTuueckas padbora Ne
1. «BnusiHue pa3ianuHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKOH peakum»

17.11.2026

11

12

13

DNEeKTPOIUTUYECKAS
mucconmanud. Ilogarue o
BOJIOPOJIHOM ITOKa3aTesie
(pH) pactBopa. Peakuun
HOHHOT'O OOMEHa.
I'uaposn3 opraHnYecKux
Y HEOPTaHMYECKUX
BEILIECTB

OKHUCIIUTEIILHO-
BOCCTaHOBUTEIIbHBIC
peaxuuu. [lonsarue 06
ANEKTPOJIU3E PACIIIABOB U
pacTBOpPOB COJIEH
KonTponbnas pabota no
pazneny «TeopeTndeckue
OCHOBBI XUMHH»

24.11.2026

01.12.2026

08.12.2026

14

MerTanbl, UX MOJ0KESHUE

15.12.2026




15

16

17

B [Iepnoanueckoit
CUCTEME XMMHUYCCKUX
anemenToB Jl. .
Menneneesa u
0COOEHHOCTH CTPOEHUS
aToMoB. O0mue
¢u3nveckre CBONCTBA
METaJIJIOB

CmiaBbl METAJUIOB.
DNEeKTPOXUMUYECKUN P
HaIlpsHKEHNUH METaJUIOB

XUMHUYECKHE CBOMCTBA
BKHCHIIINX METAIIJIOB
(HaTpWiA, KaIHH, KAJIBIHH,
MarHui, aJJlOMAHAN) U UX
COeJIMHEHU

XUMHUYECKHE CBOUCTBA
Xpoma, MEIU U UX
COCTMHCHUN

22.12.2026

29.12.2026

12.01.2027

18

XHUMHYECKHUE CBOMCTBA
IIMHKA, jKeJie3a U UX
COeTUHEHUN

19.01.2027

19

[IpakTuueckas pabora Ne
2. "Pemenne
AKCTIEPUMEHTAITbHBIX
3aJ1a4 110 TEME
«MeTamie»"

26.01.2027

20

Hemeramnsl, nx
TTOJI0KCHUE B

02.02.2027




21

22

IIepnonnueckoi cucreme
XUMHUYECKHX 3JIEMEHTOB
. . MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

duznyeckue CBOMCTBA
HEMETAJUIOB. AJIIIOTPOTIHS
HEMETaJUIOB (Ha IpUMepe
KHCJIOPOJIa, CEPHI,
docdopa u yrnepoaa)
XuMHYecKre CBOMCTBA
raJIOTeHOB, CEPhI H UX
COETUHEHUN

09.02.2027

16.02.2027

23

XHUMHUYECKHUE CBOMCTBA
a3ora, gocdopa u ux
COCTMHEHUN

02.03.2027

24

25

26

XHMHUYECKHE CBOMCTBA
yIJiepoJa, KpeMHUS U UX
COCTUHCHHI
[IpuMeHeHre BaKHEUIINX
HEMETAIIJIOB U UX
COCTUHCHHI

O06o06menue u
CHCTEMAaTH3alus 3HaHUH
o Teme «HemeTaie.
Breraucnenus 1o
YpaBHEHUSM XUMHYECKUX
peakuuii u
TEPMOXUMHUYECKHE

09.03.2027

16.03.2027

23.03.2027




pacyérnl

27

[IpakTrueckas padota No
3. «Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
"Hemertanmst'"»

06.04.2027

28

29

30

31

KontposbHas pabota mo
TeMaM «MeTaJuibl» U
«Hemetauis»

HeOpFaHI/I‘leCKI/Ie n
OpraHn4YCCKHUC KUCJIOTEI.
HeOpFaHI/I‘leCKI/Ie n
OpraHn4€CKucC OCHOBAHHA

AmMdoTtepHbIe
HEOpraHu4YecKue u
OpraHUYEeCcKUe
COEJTUHEHUS.
I'enermueckas CBA3b
HEOPraHUYECKHUX 1
OpraHUYECKUX BEIIECTB

Ponp xuMuu B
obecnieueHUH
JKOJIOTHYECKOM,
SHEPreTUYECKON 1
MMHIIEBOM OE30ITaCHOCTH,
Pa3BUTHU MEIUITUHBI

13.04.2027

20.04.2027

27.04.2027

04.05.2027

32

[Ipencrasnenus: 06 oOmuUx
Hay‘-IHBIX HpI/IHHI/IHaX
HpOMI)IIHJ'IeHHOFO

11.05.2027




MOJYYECHUS] BAXKHENIIUX

BEIIECTB
33 UenoBek B MUpE BEILIECTB 1 18.05.2027
Y MaTepHuajioB
34 XHMHSA U 3110pOBbE 1 25.05.2027
yeJIoBeEKa
OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Brnagenne cuctemMoil XUMHYECKMX 3HAaHUN, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN aTOMOB,
HMOH, MOJIEKYJd, BaJECHTHOCTb, JJIEKTPOOTPHULATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasl CBS3b, MOJIb, MOJISIpDHAs Macca, MOJISIPHBIN
00BEM, KpUCTATMYECKass pemeérka, THUIbl XUMHUYECKUX peaKuui
(OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIOTEPMHUYECKUE,
peakiuu MOHHOTO OOMEHa), PacTBOP, SJIEKTPOIUTHI, HEIIEKTPOJIMTHI,
JJIEKTPOJIMTAYECKAS] ~ JUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON pEaKIuu, XMMHUECKOE PaBHOBECHE); TCOPUHU U
3aKOHBI (TEOpHUsSl DIEKTPOJUTHYECKOW aucconuanuu, [lepuomgumdeckuii
3akoH [[.M. MeHnzeneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (DAaKTOIOTHUECKUE CBEICHHUS O CBOWCTBAX,
COCTaBe, TIOJYyYEHWH U OE30MMaCHOM UCIOJIb30BAHUU BaXKHEHIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON AEATEeIHhHOCTH

YCJIOBCKa

1.2

CdopmMupoBaHHOCTh yYMEHHUH BBISBISATH XapaKTepHbIE MpPHU3HAKU U
B3aUMOCBA3b HM3YYECHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IIOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M UX IMPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYUYHBIX IPCAMCTOB

1.3

BnageHne OCHOBHBIMH MeETOOdAaMHU HAay4YHOI'0O TO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUH (Ha6J’IIO,Z[CHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICIIUPOBAHNE)

14

ChopMupoBaHHOCTE YMEHHI OMPENENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUS XHMHMYECKMX JJIEMEHTOB B COEIUHEHUAX pa3InYHOTO
cocTaBa, BHJl XHUMHUYECKOW  CBSI3W  (KOBaJeHTHAas,  HOHHaf,

MCTAJLIIMYCCKAad, BOI[OpOI[HaSI) B COCAUHCHHUAX, THUII KpHCTaHHquCKOﬁ




PEHIETKA KOHKPETHOTO BellecTBa (aTOMHAsi, MOJIEKYJISIpHAsi, MOHHAs,

MeTaJUTM4ecKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONPEAETATh XapakTep CpPeAbl B BOJHBIX

pacTBOpax HEOPraHUUYECKUX COSAMHEHUMN

1.6

ChopmupoBaHHOCTE  YMEHHUS  KJIACCH(UIUPOBATH  XUMUYCCKUE
pEaKIyMy M0 Pa3IMYHBIM NMpPU3HAKaM (YUCIIY M COCTaBY PearnpyroIix
BEIIECTB, TEIIOBOMY A (dEeKTy peakiuu, H3MEHEHHIO CTeleHen
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yYaCTHIO

KaTaJiu3aTopa)

1.7

1.8

ChopMHpOBaHHOCTh YMEHUH  COCTaBIATh YpPaBHEHHUS  peakUuil
pPa3JIMYHBIX TUIIOB, IOJHBIE W COKpAIICHHBIC YpPAaBHEHUS pPEAKLUN
MOHHOT'O OOMEHA, YUUTHIBAs YCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
JI0 KOHIIa

ChopMupoBaHHOCTb YMEHHUI NPOBOJUTH PEAKLUH, MOJATBEPXKIAIOIINE
KauyeCTBEHHBIM COCTAaB  PA3JIMYHBIX HEOPraHWYECKHUX  BEIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHNICCKUX BCUICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMH pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakuui IIOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

ChopMupoBaHHOCTb yMEHUH OOBSICHATH 3aBUCHUMOCTH CKOpPOCTH
XMMHUYECKOH peakIuy OT Pa3InYHbIX (aKTOPOB

ChopMupOBaHHOCTb ~ yMEHUH  OOBSACHATH  XapakTep  CMEIIEHUs
XMMHUYECKOIO PAaBHOBECHS! B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS

(npunnun Jle Hlatense)

OO6m1ast 1 HeOpraHUYECcKask XUMUS

2.1

2.2

ChopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbICH [lepuomnueckoro
3aKOHa JN. Menneneena u JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOLIYI0,  OOBSCHUTENBbHYIO M  MPOTHOCTUYECKYIO
byHKIIIT

ChopMupoBaHHOCTh YMEHHM XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »dJeMeHTOB 1-4 mnepuonoB Ilepnoanueckoin
cucteMbl xumudeckux oanemeHtoB JI.MI. MenneneeBa, ucnosb3ys
NOHATHA «S-, P-, O-2JE€KTpOHHBIE OpPOWTAN», «IHEPreTUYCCKUE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuoiaMm M Ipynnam

[Tepuonuueckoit cucremsl xumuieckux 3aeMenToB .M. Menaeneesa




2.3

2.4

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOJITBEPXK/IAaTh  CYINICCTBOBAHHE  T'E€HETHYECKOW  CBS3M  MEXIY
HEOPraHWYECKUMHU  BEIICCTBAMH  C  IOMONIIBIO  YpaBHCHHU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupOBaHHOCTb ~ YMEHMH  yCTAaHaBJIMBaTh  IPUHAAJIEKHOCTh
HEOPraHUYECKUX BELIECTB II0 UX COCTAaBY K OMNPEAEIEHHOMY Kiaccy
(rpymnme) coenrHEeHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

2.5

2.6

ChopMupoBaHHOCTb YMEHUH MCIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
Ui cocTaBleHUs (OpMyJT BEIIECTB M YPaBHEHUH XUMMUYECKHX
peaknmii, cucrematrueckyto HomeHknatypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMsI OTJEJIbHBIX HEOPraHMYECKUX BeUIeCTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUaK, rameéHas M3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, MUPUT U JIPYTHE)

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE TEHETUYCCKOM  CBS3M  MEXKIY
HEOPTaHWYECKUMH  BEIIECTBAMH  C  TOMONIBIO  ypaBHEHUH

COOTBCTCTBYIOINUX XUMHUYCCKUX peaKuHﬁ

2.7

CchopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOJIHATE XUMUYECKUH
SKCHEPUMEHT (pa3jioKeHue TMEepoKCHAa BOJOpPOJa B TMPUCYTCTBUU
KaTaJIn3aToOpa, ONpPENEIEHUE Cpeabl PaCTBOPOB BEUIECTB € MOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3iIMYHbIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOH peakiuH, peakuud HOHHOro oOMeHa,
KayecTBEHHbIE PEaKLUU Ha Ccysb(dar-, KapOOHAT- U XJIOPUA-aHHUOHBI, Ha
KaTUOH AaMMOHMS, PEIIEHHE SKCHEPUMEHTANbHBIX 3a/1ad II0 TeMaM
«Meramnel» u «HemeTanabl») B COOTBETCTBUU C MPaBHIIaMU TEXHUKHU
0€30IacCHOCTH TpH OOpAaIIeHWH C BEIIeCTBAaMH M JIaOOPaTOPHBIM
000pyI0BaHUEM; MIPEACTaBIATh pe3ynbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peakmuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE DTHX PE3YJIHTATOB

2.8

CpopMHUpOBAaHHOCT, YMEHHUM COOJIONATh TPaBWIA TIOJb30BAHUS
XUMUYECKOH TOCY/I0M W J1abopaTOpHBIM OOOpYAOBaHHEM, a TaKKe
IpaBuiIa oOpalieHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHMAMU

110 BBIIIOJIHCHHUIO HaGOpaTOpHBIX XUMHNYCCKHUX OIIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHHMHA  XapaKkTEepuU30BaThb  XHMHYECKHE

MPOLIECCH, JISKAILIUE B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHUS! CEpHOMN




KHUCJIOTBI, aMMHaKa, a TaKkke C(OPMHPOBAHHOCTH IMPEICTABICHHUNA 00
O0MmMX HAy4YHBIX MPUHLOUIAX H  OKOJOTHYECKUX  Mpodiemax

XUMHYECKOI'O IMTPOMU3BOJCTBA

XUMHSA U KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABISIONIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpaA, pPOJIM XHUMUU B I[IO3HAHUU
SBJICHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHHS H KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHOH TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHusT TPAKTUYECKUX 3a7a4 U OIKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbBIO U HpHpOI[HOﬁ cpeac

3.2

CdopmupoBaHHOCTH yMEHUM KPUTUYECKU aHAIN3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl U3 pa3HBIX HCTOYHHKOB

(cpeacTBa MaccoBOi KOMMYHHKAIUH, ceTh VIHTEpHET U IpyrHe)

3.3

3.4

ChopmupoBaHHOCTh yMEHHI COONMIOATh TMpaBUia SKOJIOTUYECKH
11erecoo0pa3Horo MOBENCHUS B OBITY M TPYAOBOH IEATCIILHOCTH B
LENSAX COXPAaHEHUs CBOETrO 3J0POBbs U OKPYXKAOLIEH MNpUpPOJHON
cpenbl

Oco3HaBaThb OMAaCHOCTh BO3JICWCTBHS HA JKUBBIE OPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszarens 11K, moscHsITh
Ha TIpuUMepax CrocoObl YMEHBIIICHUS U MPEAOTBPAIEHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
WCIIONb30BAHUEM TOHSATHS «MaccoBasl JOJsl BEIIEeCTBa B PacTBOPE»,
OOBEMHBIX OTHOIICHWA Ta30B MPHU XUMHUYECKUX PEAKIUSIX, MAacChl
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIMH BEIIECTB,
TErIoBOTO 3¢ (dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCIICCTB, MMPEBPAIICHUA U COXPAaHCHHA SOHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

1.3

14

1.5

1.6

1.7

XUMUYECKUH 3IeMeHT. ATOM. S11po aroma, M30TOMBL. DIIEKTPOHHAs 000I0YKA.
DHepreTHYECKUe YPOBHH, MOJYPOBHU. ATOMHbIC opOuTany, S-, pP-, d-3IeMeHTHI.
Oco6eHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OpOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(DUTYPALUS aTOMOB

Ilepuonuueckuii 3akoH u [lepuoguueckast cucteMa XuMHYECKUX 31eMeHToB ..
MenpeneeBa. Cps3p mnepuoauyeckoro 3akoHa u Ilepuoanyeckoil cuCTEMbI
xuMuyeckux uieMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHS CBOWCTB XHMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB IO TpyIIaM U IepHOJaM.

3HaueHue NEPUOANYCCKOro 3aKOHAa B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHIBI XUMHUYECKOW  CBSI3U
(KoBajieHTHAs HEMOJISIpHAsE W TOJspHas, HWOHHAs, MeTauindeckas). oHbr:
KaTHOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b
BanenTtHocTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIIEHUS

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTbh CBOMICTBa
BEIIECTB OT THINA KpUCTAUIMYECKOM pem€Tku. IloHsTHE 0 aAucnepcHbBIX
cucrteMax. VIcTHHHBIE M KOJUIOMJHBIE pacTBOPBL. MaccoBas 0 BelllecTBa B

pacTBope

Knaccudukanus HeopraHmueckux coeuHeHnii. HoMeHkatypa HeopraHmaeckux
BEILIECTB
XuMuueckass — peaxiusl. Knaccudukanus  XUMHYECKHX  peakIuil B

HeOpFaHHqCCKOﬁ n OpFaHquCKOﬁ XUMHUH. 3aKOH COXPAaHCHUA MACChl BCHICCTB,

3aKOH COXpaHCHUA U MMPEBPALICHUA DOHCPIUH ITPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.9

O6parumblie peakmuu. XuUMHU4YecKoe paBHOBecue. DakTopbl, BIUSAIOMNE Ha

cOCTOsIHUE XUMHUYecKkoro pasHoBecus. [Tpunnun Jle [llatense

1.10

OnexTponuTrueckas aucconuanus. CuiabHbIe W claObie 3ieKTponuThel. Cpena

BOJHBIX paCTBOPOB BCHICCTB: KHUCJIasd, HefIT”paHBHaﬂ, mieJIo4yHast. PeaKI_II/II/I HOHHOI'O




1.11

oOMeHa
OKHUCIINTENIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemeTauioB B Ileprognyueckoil cucTeMe XUMHUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAJIOB (Ha TIpUMEpPE KUCIOPO/Ia, CepBhl,
dbocdopa u yriepona)

XUMHUYECKUE CBOMCTBa BaXHEUIIMX HEMETAJUIOB (TaJOT€HOB, CEphl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAUHEHUH  (OKCHIOB,
KHCJIOPOACOICPKAIIMX ~ KUCIOT, BOJOPOJHBIX coeauHeHwit). [IpuMenenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnbl. Ilonoxenune merawioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. O0uue ¢pusznyeckue cpoiicTBa MetamioB. CIiiaBbl METAJJIOB.

DNEKTPOXUMHUUECKUH Psijl HAIPSHKEHUH METalJIoB
XWMHYECKHUE CBOHCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaJIMi, KaJbIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, Kele30, MeIb) U WX coeauHeHui. OOmme

CHOCOOBI MOJTYYEHHs METaUIOB. [[pruMeHeHne MeTauioB B OBITY U TEXHUKE

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NIPHUHAMICKAINIUX K Pa3JIMYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

3.2

3.3

Ponp xumMum B oOeCreYeHUH SKOJOTUYECKOW, DHEPTeTHUYECKON W TMHIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAULUHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

[IpencraBienust 00 OOIMKUX HAYYHBIX MPUHIIUINAX MPOMBIIUICHHOTO TOTYYCHHS
BOXHEHIIMX BemecTB. YenoBeK B MHUpE BEHIECTB MU MATEPHAJIOB: Ba)KHEUIIHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKIHWOHHBIE MaTepUalibl, KPackH, CTEKIO,
KEpaMUKa, MaTepuaiibl Uil DJIEKTPOHUKH, HAHOMATEpUANIbl, OPraHUYECKUE U
MUHEpaJIbHbIE YI00peHUs

XuMHsT W 3J0pOBBE YEJIOBEKA: IMpaBWIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 6€30MaCcHOTO UCTIOIB30BaHUS IIPETapaToB OBITOBOM XUMUHI

B TIOBCETHEBHOM JKU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






