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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
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€tom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaBurensctBa 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 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TnosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJI0BeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TOCTPOECHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasosanus B Poccuiickoit @enepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJOCTHOTO MPEJICTABIECHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMH HayKaMH, XMMUs CTajla
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUSL 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) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B pa3IUYHbBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIIEH XUMUM) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUecKoM peakiuu. Tak, B dacTHOCTH, B Kypce «OOmiasi 1 HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIe 10 00BACHSIONIEH 1 TPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, a TaKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMPOTEeKaHWUs JOmoJIHsgeTcs B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYPOJIOTHUECKUA W MPHUKIATHOU
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBS3M XUMUHU C
JPYTMMHM HayKaMH, pPacKpblBalOT €€ poJib B IMO3HABATEJIIbHOM M IMPaKTHYECKOU
JeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUUECKUX MPUIOKCHUN XUMHH, ITOMOTal0T
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
OpPUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEIJIEKTYalbHbBIX |
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENIbCKUX 3a/1a4. B 11eoM cojepkanue yueOHOTo
npeaMera «XUMHS»  JaHHOTO  YPOBHS  WM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OO0YYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIIEPUMEHTa U
pelieHrus TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMH UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
Takke MpoOJeM cOepexeHUs: YHEPTETUIECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpPEIeICHUIO
COJIEp’KaHMsI M TOCTPOSHHUSI TMpeaMeTa MpeaycMaTpuBaroT (popMupoBaHue
YHUBEPCAIBHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKONM AEATEILHOCTH, 3aHUMAIOIEH Ba)XKHOE€ MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, PH OTPEICICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa M KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBIISIETCS BIOJIHE ONPaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMsI TJIaBHBIMU LIEJSIMU U3YyYEHHUS TpeaAMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiud, HEOOXOJUMBIX Ui MPUOOpETCHHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHHEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MIPHOPHUTETAMHU B CHUCTEME CpeaHero odiiero oopasoBanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
IOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTEeNIbHON OpraHu3alyy, BIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HaUEHUE MPUOOPETAIOT TAKKE 1IETIU U 33]Ia4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE /I pPa3jINyYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OIbITa JEATEIBHOCTH, KOTOpas 3aHWMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIJICKTYAJIbHBIX M TBOPUYECKHX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUK XMMUYECKOTO COJIEPKaHUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TMPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEperxHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. bytnepoBa, €€ ocHOBHbIE 110JI0’KeHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) W TPUBHAJIbHBIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OpPraHUYECKUX BELIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
POCTEUIINE TNPEICTABUTENN AIKAaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TPEICTABUTENN aJIKEHOB: (DU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QuU3NUECKHe U XMMHUYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPHUHAIJICKAIIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEePEroHKa, KPEKUHT (TePMUYECKUM, KaTalIuTUYeCKHil), mnuposm3. IIpomaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO0 M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue U XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU METaJlJIaMHU,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHUCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHN, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpOeHHe, (pU3MUecKre U XMMHUYECKHUE CBOICTBa (CBOICTBA,
o0mue JuIsl Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponu3
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapu: 0COOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTHHECHNUS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiMiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XUMHUYECKHME CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuM, [IBETHHIC PEAKIINU OCIIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS M TIOJTMKOHICHCAITHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIIONIb30BAaHME KakK OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMINUXCS CUCTEMHBIMHU TSI OTIAEITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOPHs, aHAIN3, CUHTE3, KiIacCu(HKaIys, MepruoIndHOCTh, HAOII0IeHNE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAeMbI€, TOILIIMBO,
peCypchl.

TexHonmoTHs: TNHIIEeBBIC TMPOAYKTHI, OCHOBBI PAlMOHAIBHOTO TUTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 31eMeHT. AToM. Sapo aroma, H30TONBI. ODJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

Ilepunonnueckuit 3akoH u Ileproanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIECTB IO TPYIINaM M TMepUojam.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBII U JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHUsS MAcChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumu4deckoro pasHoBecus. [Ipunnumn Jle larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBIO YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux syeMeHToB [[. M. MennueneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guznueckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue crnocoObl monyueHus: MeTaioB. [IpuMeHeHue METalIoB B OBITY U
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOACHCTBUE THIIPOKCHIA AIIOMUHUS C PACTBOPAMHU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAIIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeaMETHBIX  CBA3ed TpU  M3ydyeHUH OOmend u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TOHSTHUS: HAy4YHBIH (PakT, rUmoTe3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIONMNAE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HIACHTUYHOCTH —
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 CIIOCOOHOCTh OOY4YarOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMU B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M TMPAKTUYECKOU NESITEIHHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TMPUHHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIBLHOTO MPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpY)KaroleM MHUpE Kak O €IMHCTBE MPHUPOJBI M YeIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI100aJbHBIX TPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NoJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHHs SBJIICHUN OKPY’KAOIIEro MUpPa U
IPOUCXOSAIINX B HEM N3MEHEHUHN, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
pelieHust mpo6JsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K NO3HAHMIO U UCCIIEN0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX chepax mpodeccrnoHaIbHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

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

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIC MOHSATHUS, OTPAXKAIOUINE
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENH JESITEIbHOCTH, 3ajaBas IapaMeTphbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSCHEHUS OTAEIBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CUMBOJI) DJEMEHTa, XUMHYecKas (opMyna, YpaBHEHHUE XUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE AelICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (POPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (OopMyIHpOBaThH
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSATEILHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHAIM3UPOBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYI0  (OpMYy  MpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYIHpPOBATh CBOM  TMPEIAJIOKECHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBy1aieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BbBIOMpaTh HauOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOECHUSI Kypca «OpraHuueckas XUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEeLICHUS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIHHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAHHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIf
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUM YyCTaHaBIMBATh MPHUHAJJICKHOCTh H3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popMmanblerus, aueTanbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TITI0K034,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa asisi 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOINMIEH, AllETHJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh T€HETUUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM MPOAYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIL30BaAHUS XUMUYECKOM
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPTaHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJIyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHOpMAIUIO, TONy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPYKAIOLIEH MPUPOTHON Cpelbl, 0CO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE O0Y4aroNINXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, HM30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMi, pacTBOp, IJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
AJIEKTPOJUTHYECKAsE JAMCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AIEKTPOJUTHYECKON auccolumannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHHS M IMPEBpaIleHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJOTMUECKHE CBEICHUS O CBOMCTBaX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS HPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckytro HomeHknatypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIACITHHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUM yCTaHaBJIMBATh MIPUHAJITIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICH MEPUOANUECKOro 3aKoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux smemenToB [|. M. MenngeneeBa, HCIONB3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPAaBHEHUS DPEAKIUN pPa3THYHbIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATh
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMUYECKUE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJUTH BBIUUCICHHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHITIOJHATH XUMHUYECKUIM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE peaklUu Ha cyib(par-, kKapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XMMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3arucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIU, UTHTEpHET U JpYyTruXx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMS BEIIECTB H
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/ Konrposbusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIprpoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coeuHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Hroro no pazueny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Paznes 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pasznea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuiit A. M. byrtieposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuyeckux BemiectB. Homenknatypa 1
(cucTematuyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPE/ICTaBUTENH aJTKaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEICTaBUTENH aJIKEHOB
8 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHH psAll. ATIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbI€ CIUPTHI: 3TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCYCHast

22 ITpakTuyeckas padora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMOJIOTHYECKast POJIb KHUPOB
VYrneBoabl: cocTaB, KiaccupUKaIus.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpykTo3a, caxaposa

28 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCIMHEHUS

30 AMUWHBI: METHJIAMHUH W aHUJTHH
AMUHOKHCTIOTHI KaK aMmpOTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX
Ouosorudeckoe 3HadeHue. [lenTumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTUHCHHUI

34 OCHOBHBIE METOLI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COECIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

HOHSITI/Ie (0] JII/ICHepCHI)IX cucreMax.
HcTuHHBIC U KOJJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACChI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

KontponbHas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
MCTaJIJI0B




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA FAJIOT€HOB, CEPhI M UX
COCIMHEHUI

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COE€IUHEHUN

26

O0001IeHrEe 1 cUCcTEMaTH3alus 3HaHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

28 KonrtponbHas pabota o remMam «MeTaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
BaXHEHIITNX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTEpPHAJIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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IMosicauTeIbHAS 3aNIMCKA K padoyeil mporpamme no xumuu 11 kiacca

OcHOBY TOIXO0MI0OB K pa3paboTKe MpOrpaMMbl 1O XUMHH, K OIMpPEACIICHUIO OOIeH cTpaTernd OOydYeHHWs, BOCIHUTAHUS H
pa3BUTHS OOYYAIOMIUXCSl CpeACTBaMU ydeOHoro mpeamera «Xumus» s 10-11 kmaccoB Ha 0a30BOM YpOBHE COCTABWIIH
koHuenTyanbubie nonoxkeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIeJiel, CoAepkaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBHIITYCKHUKOB.

XuMuyeckoe o0pazoBaHue, MOTyYaeMOe BBITYCKHHKaMH 00I1e00pa30BaTENbHON OpraHu3aluu, SIBISIETCS HEOThEeMIIEMOU
4acThl0 MX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIONIMM 3TAllOM pEaM3alli Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJIFOUEBBIX [IEHHOCTEH, MPUCYIIUX IIEJIOCTHON CUCTEME XUMUYECKOTO 00pa3oBaHusl. DTU IIEHHOCTU KACAIOTCS MO3HAHUS 3aKOHOB
pUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YETIOBEKA, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 370pOBBIO0 M IPHUPOIHOHN cpene. Peannsyercs xumudeckoe oOpa3zoBaHHe OOydarOIIMXCsl Ha YPOBHE CPEIHEro OOIIEro
0o0pa3oBaHus CpPeACTBAMH y4eOHOro mpeaMeTa « XUMUs», COACPKAHUE U MOCTPOEHUE KOTOPOTO OMPENeNIEeHbl B IporpaMMe 1o
XUMUHU C YYETOM creluUKA HAyKW XUMUH, €€ 3HAUCHUS B MO3HAHUU TIPUPOJIBI U B MaTEpUAIBHOM JKU3HU OOIIECTBA, a TAKKE C
y4€TOM OOMIMX IIeJIed W MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIero oOpa3oBaHUs B
Poccuiickon ®enepanun.

XuMUs KaK 2JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0COOYIO pOJb B COBPEMEHHOM IMBUIU3AINY, B CO3/IAaHUN HOBOM
0a3pl MaTepuaIbHOW KyJNbTypbl. OHA BHOCUT CBOM BKJIaJ B (DOPMUPOBAHKE PaAlMOHATBLHOIO HAYYHOI'O MBIIUICHHS, B CO3aHUE
L[EJIOCTHOTO TIPEACTaBICHUSI 00 OKPY’KAIOIEM MUPE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, KOTOpoe (OopMUpYETCS B XUMHUM HA
OCHOBE NOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPYXKAKOUIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3U MEXKIAY CTPOCHHUEM BELIECTB, HUX
CBOMCTBAMHU 1 BO3MOXXHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMHU, XMMHUS CTajla HEOThEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPHI,
HEOOXOJIMMBIM YCIIOBUEM YCHEIIHOTO TpyJda M JKU3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHas XHUMHS Kak Hayka
co3ujaTeNbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HaIpaBjeHa Ha PEIICHHE TJIOOATBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA — CHIPHEBOM, YIHEPTETUIECKOM, MUIIIEBOM, IKOJIOTHIECKON 0€30MMaCHOCTH M OXPAHbBI 3/I0POBbSI.

B cooTBeTcTBUM ¢ 00MUMHY TIEISIMU U IPUHIIAIIAMHA CPETHETO O0Iero 00pa3oBaHus cojepkanue npeamera « Xumus» (10—
11 xmaccel, 6a30BbIN YPOBEHb W3YUCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HA OOMIEKYJIbTYPHYIO TTOATOTOBKY 00YYaOIIMXCs,



HEOOXOAMMYIO UM TS BRIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEITHOTO BKIIFOYCHHS B KU3HBb COIMYMa, MTPOIOKCHUS
00pa3oBaHUs B pa3IUYHBIX 00JIACTIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CoCTaBIAIOMUME MPEeIMETa « XUMHUS SBISIIOTCS 0a30BbIe Kypchl — «Opranudeckas xuMusi» U «OO0111ass 1 HeopraHudeckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKAHUS KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAayKu: CHCTeMa 3HAaHUM T10
HEOPraHMYeCKOM XUMHH (C BKIIFOUEHHEM 3HaHUU M3 OOLIel XMMHUH) U OpraHndecko xumuu. GopmupoBaHre JaHHON CHCTEMBbI
3HAHWH MPU U3YYCHUH TpeaMeTa 00eCIeunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOINX
MOHSTUI, 3aKOHOB U TEOPUN XUMUMU.

Crpykrypa comepkaHus KypcoB — «Opranmdeckas xumus» u «OOIIas u HeopraHudeckas XuMus» cpopMmupoBaHa B
porpaMme IO XHMHH Ha OCHOBE CHCTEMHOTO TOJXOJa K H3YYEeHHMIO Y4eOHOTO MaTepuaiga U OOYyCIIOBJIEHa HCTOPHYECKHU
000CHOBAHHBIM Pa3BUTHUEM 3HAHUM Ha OMPENEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHMYECKOW XMMUM BEIECTBA
paccMaTpuBalOTCd HA YPOBHE KJIACCHYECKOM TEOPUM CTPOCHUS OPraHUYECKHX COCIUHEHUM, a TakKe€ Ha YPOBHE
CTEPECOXMMHUYCCKHUX M JICKTPOHHBIX MPEJICTABICHUN 0 CTpoeHUH BerecTB. CBeeHUs 00 N3yyaeMbIX B Kypce BEIIecTBax Jar0TCs
B Pa3BUTHHU — OT YIJICBOJOPOJIOB JIO CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHUN. B Kypce opraHnueckoil XUMHUH MOTy4atoT
pa3BuTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIEro oOpa3oBaHUs TEPBOHAYAIbHBIC MPEACTABICHUS O XMUMHYCCKON
CBSI3U, KJIaCCU()UKAIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX CTPOCHMS, O XUMUUECKON PEaKIIUH.

ITon HOBBIM yTiIOM 3peHHS B MpeaMere «XuMus» 0a30BOro YPOBHSI pacCMaTpUBAETCsl U3YUYCHHBIM Ha YPOBHE OCHOBHOIO
o01ero o0pa3oBaHUs TCOPETUUCCKUN MaTepuana W (PaKTOIOTHYeCKUEe CBEJCHUS O BEIIECTBAX M XUMHYECKON peakiuu. Tak, B
JaCTHOCTH, B Kypce «OOIas U HeopraHudeckas XUMHUsS» O0OYydJaroIIUMCs MPEIOCTABISICTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHUE
MEPUOANYECKOT0 3aKOHA C OOIIETEOPETHUUYECKUX U METOAOJOTHMYECKUX MO3UIIMM, TTy0’Ke MOHATh MCTOPUUYECKOE M3MEHEHUE
(yHKIIUI 3TOTO 3aKOHA — OT 0000IIaroIIeH 10 00BSICHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucremMa 3HaHWM O BaXHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX M NPUMEHECHUH, & TAKKE O
XUMUYECKUX PEAKIUAX, UX CYHIHOCTH M 3aKOHOMEPHOCTSX MpOTEeKaHus aomnoiHsiercs B Kypcax 10 m 11 kiaccoB sneMeHTamu
coJiep KaHus, UMEIOIMMHU KYJIbTYPOJIOTHIECKUAN U MPUKIIATHON XapaKkTep. DT 3HAHUS CIIOCOOCTBYIOT MTOHUMAHHIO B3aUMOCBSI3H
XUMUHU C APYTUMU HAyKaMH, PacCKpBIBAIOT €€ PoJib B MMO3HABATEIILHOW U MPAKTUUYECKON JESATEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT
BOCIIMUTAHUIO YBAXKEHHUS K TIPOIECCY TBOpUYECTBA B OOJACTH TEOPUM M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, MOMOTaIOT
BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JWYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XUMHEH, KPUTHUYECKH



OCMBICIUBATh UHGOPMAIIUIO U MPUMEHITHh €€ JJIs MOMOJHEHUs 3HAHWM, PEUICHHUs] WHTEIUIEKTyalbHbIX M JKCIIEPUMEHTAIbHBIX
HCCIIEIOBATEeNbCKUX 3a/1ad. B 1menom conepkanue yaeOHOro mpeamMera « XUMUs TaHHOTO YPOBHS M3YUYECHHs] OpUEHTHUPOBAHO HA
(dbopmupoBaHre y 00yYarOIIMXCSI MUPOBO33PEHUECKOW OCHOBBI Il TOHUMaHUs (GUI0CO(MCKUX HJIeH, TAKUX KaK: MaTepUabHOE
€AMHCTBO HEOPTaHMYECKOTr0 M OPraHWyYecKOro MHpa, OOYCIOBIECHHOCTh CBOMCTB BEIIECTB HMX COCTABOM M CTPOCHHUEM,
MO3HABAEMOCTh MPHUPOJHBIX SBJICHUM MyTEM OHKCIIEPUMEHTa U pEIICHWs MPOTUBOPEUYMA MEXIy HOBBIMH (akTamu u
TEOPETHYECKUMU NPEINOChUIKAMH, OCO3HAHHUE POJIA XUMUU B PEIIEHUH 3KOJIOTMYECKUX MPOOJIEM, a TakKe MPoOIeM cOepeKeHus
DHEPreTUYECKUX PECYPCOB, CHIPHSI, CO3AAHUSA HOBBIX TEXHOJIOTUM U MAaTEPUAJIOB.

B mane pemeHust 3aad BOCHUTAHUS, Pa3BUTHUS M COLMATU3AIMKN OOYYAIOIIMXCS TMPUHATHIE NMPOrPAMMON MO XUMUU
MOJIXO/bl K ONPEACIICHUIO COEPKAHUSA U MOCTPOEHUS IpeaMeTa IMpeycMaTpuBaioT (JOPMUPOBAHUE YHUBEPCAIBHBIX YUE€OHBIX
JNEUCTBUM, MMEIOMMX 0a30BO€ 3HAUEHUE IS PA3IMYHBIX BHUJIOB JEATEIBHOCTH: PELICHUs MpoOJieM, IMOUCKA, aHalu3a H
00paboTku uH(MOpPMaALMKM, HEOOXOIUMBIX ISl MPUOOPETEHUS OIbITa MPAKTUYECKOM U HCCIIEIOBATEIILCKON JIeATeIbHOCTH,
3aHUMAIOLIEH Ba)XHOE MECTO B [IO3HAHUU XUMUH.

B nmpakTuke npenojiaBaHus XMMHUHU KaKk Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, TaK U Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsl, IPU ONPEICIICHUN COAEPKATEIBbHON XapaKTEePUCTHKHU Lieel N3yueHus MpeIMeTa HallpaBJIeHUEM MIEPBOCTEIIEHHON
3HAYUMOCTHU TPAAUIMOHHO MPU3HAETCS POPMUPOBAHME OCHOB XMMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS,
MIPAKTUYECKON JEATEIBbHOCTU YEJNOBEKA U KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. C METOOUYECKOW TOYKU 3PEHHMS
TaKOM MOAXO0J K OIIPEACIICHUIO LIEJIEH U3yUYECHUS IIPEAMETA ABIISICTCS BIIOJHE OIIPABIaHHBIM.

CornacHo NTaHHOM TOYKE 3pEHMs TJIaBHBIMHU LIEISIMU M3Yy4YeHHUs mnpeaMera «Xumus» Ha O0a3oBoMm ypoBHe (10 —11 ki)
SABJISIFOTCS:

e (opMupoBaHUE CUCTEMbI XUMUYECKUX 3HAHWN KaK BaXHEHIIEH COCTABISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
OCHOBE KOTOPOHM JieXKaT KIIIOYEBble MOHSATHS, (yHIaMEHTAJIbHbIC 3aKOHBI M TEOPUU XHUMHUHU, OCBOCHME S3bIKa HAYyKH,
YCBOEHHUE U MOHUMAHKUE CYIIHOCTH JIOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKkTepa, 03HaKOMJIEHUE C UCTOpUEn
UX PAa3BUTHS U CTAHOBIICHUS;

e (opMmHpoBaHME M pa3BUTHE IMPEACTABICHUM O HAyYHBIX METOJaX IIO3HAHUS BELIECTB M XHUMHUYECKUX PEaKIIUH,
HEOOXOUMBIX Il TPUOOPETEHUS] YMEHUI OPUEHTUPOBATHCSI B MUPE BELIECTB U XMMHUUECKHX SBJICHUH, UMEIOUINX MECTO
B IIPUPOJE, B IPAKTUYECKON U TOBCEIHEBHOM )KU3HH;



e Ppa3BUTHE YMEHUU U CIIOCOOOB JEATEIHHOCTH, CBA3aHHBIX C HAOIIOACHUEM M OOBSICHCHHEM XUMHUYECKOTO DKCIIEPUMEHTA,
coOroIeHreM MpaBuil 6€30MacHOTO OOPAIICHUS C BEIIECTBAMH.

Hapsiny ¢ aTaMm, copepxaTenbHasi XapaKTepUCTHKA TeJIel 1 3a/1ad U3y4eHUs MpeIMeTa B MporpaMmMe 1Mo XUMHUH YTOUYHEHA U
CKOPPEKTHUPOBaHA B COOTBETCTBHM C HOBBIMU TPUOPUTETAMHU B CHUCTEME CpeaHero oouiero oodpazoBanus. CeronHs B
MIPETNOIaBaHNY XWMUU B OOJBIIEH CTENEHW OTHAETCS MPEANOYTCHHUE MPAKTUYECKOH KOMITOHEHTE COCp)KaHUS OOydeHUS,
OpUEHTHPOBAHHOW Ha TMOATOTOBKY BBITYCKHHKa 001e00pa30oBaTeNbHON OpraHU3alluy, BIAACIONIETO HE HAOOpOM 3HAHHM, a
(YHKIIMOHATLHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHHUSIMU aKTUBHOTO TOJTYYCHUS 3HAHUH U MPUMEHEHHSI NX B PeaTbHON
KU3HU VIS pEIICHUs TPAKTUYECKUX 3a]1ad.

B cBsi3u ¢ 3TUM TIpH U3yUEHUU TIpeAMETa « XUMHUSH JTOMUHHUPYIOIEe 3HaYeHHUEe MTPUOOPETAIOT TaKUE LT U 337a4i, KaK:

ajganTamys o0yJaloIuXCcs K yCIOBUSAM TUHAMUYHO Pa3BHBAIONIETOCS MUpPa, (OPMHUPOBAHWE MHTEIUICKTYaTbHO Pa3BUTOU
JUYHOCTH, TOTOBOU K CaMO0Opa30BaHUIO, COTPYIHUYCCTBY, CAMOCTOATEILHOMY TIPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBSA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopmupoBaHue y 00yJaronuxcsi KIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUM ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JIJISI
Pa3IUYHBIX BHJIOB JIEATEILHOCTH: pEIICHHs] TpoOsieM, TMOoucKa, aHaiu3a u o0paboTku HHGOpMAIMK, HEOOXOIUMBIX s
MPUOOPETEHUS OIbITa JASATEIHLHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XWMHH, a TAKXKE JJII OIEHKH C TTO3HIIHMA
AKOJIOTHYCCKON OE30MaCHOCTH XapaKTepa BIUSHUS BEIISCTB M XUMUYCCKUX IPOIIECCOB HA OPTaHHW3M YEJIOBEKA W MPUPOTHYIO
cpeny;

pPa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH O00yYaromuxcs: CIoCOOHOCTU
CaMOCTOSATENILHO TPHOOpETaTh HOBBIE 3HAHWSA 1O XWMHH B COOTBETCTBHHM C JKM3HCHHBIMH TOTPEOHOCTSIMH, HCITOJIB30BATh
COBpPEMCHHBbIC HWH(DOpPMAIMOHHBIC TEXHOJOTHM JUIs TOWCKa M aHalu3a Y4YeOHOW W HaydHO-TIOMYJSPHOW WH(pOpMaIuu
XUMHUYECKOTO COJICP KaHUS;

dbopMHupOBaHHEe ¥ pa3BUTHE Yy OOYYAIOIMIMXCA AacCCOIMATUBHOTO U JIOTMYECKOTO MBINIIEHUS, HaOII0JaTEIhbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOMMBI, B YaCTHOCTH, MPHU TUIAHUPOBAHUU U TIPOBEJICHUN XUMHUYECKOTO
DKCIIEPUMCHTA;

BOCITUTaHUE Y 00YyYaronuxcs yOeKIEHHOCTH B TYMaHUCTHYCCKON HAIPaBICHHOCTH XMMHH, €€ BaXHOW POJIM B PEIICHUU
[JI00ANBHBIX MPOOJIEM PAIMOHATILHOTO TPHUPOAOIIOIB30BAHUS, TOTMOJHEHUS JHEPreTUYECKUX PECypcoB U COXpPaHEHUS



IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOr0 OTHOIICHUS K TMPHUPOAEC U CBOEMY 3[0POBBIO, a TaKxKe
MPUOOPETEHUS OMbBITA MCIOJIb30BAHUS TMOJYYCHHBIX 3HAHWHA ISl TPUHSTHS TPAMOTHBIX PEIICHWN B CHUTYyalMsIX, CBSI3aHHBIX C
XUMUYECKUMU SIBIICHUSMH.

B y4yebHOM miaHe cpenHero ooOuiero o0pa3zoBaHUsl MpeAMET «XHUMHs» 0a30BOr0 YpOBHS BXOAUT B COCTaB NMPEIMETHOM
o0nactu «EcTecTBEHHO-HAYUYHBIE TIPEIMETHI.

[Iporpamma paccuntana Ha 66 yacoB, 2 pa3a B HEJEINIO.
KoHTponbHbIX padboT — 5.

[Ipaktuueckux padot - 6.

Y4eOHO-METONYECKUN KOMIUIEKT:
1. Pym3utuc I'.E. Xumus. 11 knacc: yueOHUK a1 001eo0pa3oBaresibHbIXx opranuzanuii. - M.: [Ipocsemienue, 2021.

2. Pymsutuc I'.E. Hacronbnas kaura yuutens. Xumus. 10 - 11 xkmace. - M.: [Ipocsemenue, 2019.



COILEPKXAHUE OBYUYEHUASA
11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHMHU

XuMu4yeckuil 3yeMeHT. AtoMm. Sapo aTtoma, U30TOMBI. DJIEKTPOHHAsT 000J0YKA. DHEPreTUYECKUE YPOBHH, MOTYPOBHH.
Atomuble opOuTanu, S-, P-, d- smemeHThl. OCOOCHHOCTH PACHpEACICHUS AJIEKTPOHOB MO OpPOUTANSIM B aToMaxX 3JIEMEHTOB
NEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHASI KOHPUTYpALIUs aTOMOB.

Ilepnonmueckuit 3akoH u llepuonnueckas cucrema xumudeckux 31eMeHTOB [[. M. MenaeneeBa. CBs3b MEpHOIUYECKOTO
3akoHa U Ilepmoamyeckon cucrempl XMMHYECKUX neMeHTOB JI. 1. MenneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XMMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU IPOCTHIX U CI0XKHBIX BELIECTB M0 Ipynnam u
IepuoJiaM. 3Ha4€HHE MEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHUYECKas CBs3b. BUAbl XMMHMYECKON CBSI3M (KOBaJIGHTHasl HETOJISIpHAs M TOJISIpHAsi, MOHHAf,
MeTajuinueckas). MexaHu3Mbl 00pa30BaHUSl KOBAJEHTHOW XHMMHMUYECKOW CBA3M (OOMEHHBIH M JOHOPHO-aKLUENTOPHBIN).
BopopoaHas cBs3b. BaieHTHOCTh. DI€KTpOOTpUIIATENBHOCTh. CTENEeHb OKUCICHUA. IOHBI: KATHOHBI M AaHUOHBI.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTATUIMYECKHUX
peméToK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH.

IToHATHE O IUCHIEpCHBIX cucTeMax. VICTUHHBIE U KOJUTOMIHBIE pacTBOPLI. MaccoBas 1015 BEIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdyeckux coeauHeHuil. HomeHkaTypa HeEOpraHMYecKuX BelecTB. [eHeTuyeckas CBA3b
HEOPTaHUYECKUX BEIIECTB, NPUHAIEKAIIMNX K PA3TUYHBIM KIJIACCaAM.

Xumnueckas peakmus. Knmaccudukanuss XUMUYECKUX pEaKIMii B HEOPraHWYECKOW M OpPraHWYEeCKONM XWMHU. 3aKOH
COXPaHEHMS MAcCChl BEILIECTB, 3aKOH COXPAHEHHUsI U IPEBPALLCHUS JHEPTUU TP XUMUYECKUX PEAKIUAX.

CKOpOoCTh peakinu, e€ 3aBUCUMOCTb OT Pa3iUyYHbIX (hakTopoB. OOpaTHMbIe peakuu. XUMHUUYECKOe paBHOBecHe. DaKTOpHI,
BIIMSIOLIME HA COCTOSIHUE XUMHUecKoro paBHoBecus. [Ipuanun Jle [latense.



OnekTponutuueckas aucconuanus. CuibHble W ciaOble AIeKTpoiauThl. Cpena BOJHBIX PACTBOPOB BEILECTB: KHCIHAs,
HEWUTpaJIbHAsL, IETOYHAS.

OKUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DOKcnepruMeHTAIbHbIE METOIbl U3yUEHHUs BEIIECTB U MX IMpeBpalieHuil: qeMoHcTpauus Tabmun «I[lepuonnueckas cucrtema
xumudeckux snemeHToB J[. M. MennmeneeBa», m3ydeHHe MoOJAENCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOCHWE W OIHUCAHUE
JIEMOHCTPAIMOHHBIX U JTA00OPATOPHBIX OMBITOB (Pa3yIoKEHUE TIEPOKCHAA BOIOPOAa B MPUCYTCTBUH KaTalIn3aTopa, ONMPEACIICHUE
Cpeabl pacTBOPOB BEIIECTB € MOMOIIBI0 YHUBEPCATHLHOTO MHIIUKATOPA, PEAKIIMA UOHHOTO OOMEHA), MPOBEJICHUE MPAKTUYECKOM
paboThl «BiusiHue pa3nuyHbIX (HaKTOPOB HA CKOPOCTh XMMUYECKON pPEeaKIum.

PacuérHble 3anaum.

Pacuérel mo ypaBHEHHSIM XMMHYECKUX PEAKIMH, B TOM YHUCIEC TEPMOXHUMHUYECKUE PACUETHI, PACUETHI C MCIIOJIb30BAHUEM
MIOHSITUS «MACCOBAs JOJISI BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramel. Ilonoxenune HemeramioB B Ilepuoandeckoil cucreme xumuueckux diemeHToB [l M. Menneneesa u
0COOEHHOCTH CTpoeHHs aToMOB. Du3nyeckre CBONCTBA HEMETAIOB. AJUTOTPOIUS HEMETAUIOB (Ha MpUMepe KUCIOPOa, CEPHI,
dbochopa u yrinepona).

XUMHUYECKUE CBOMCTBA BaXXHEUIIIMX HEMETAUIOB (TaJIOTE€HOB, cepbl, a3oTa, ¢docdopa, yriepoga U KpPEeMHHsS) U HX
COCIMHEHUI (OKCHUIOB, KUCIOPOACOAEPKAITUX KUCIOT, BOJAOPOIHBIX COSAMHEHUIN).

[IprmeHeHne BaXXHENUIINX HEMETAIUIOB U UX COCUHECHU M.

Meramibl. [lonoxenue meramioB B [lepuonnueckoit cucreme xumuueckux snemeHntoB . . MengeneeBa. OcoOeHHOCTH
CTPOCHHSI DJIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmme ¢usudeckre cBoiicTBa MeTawioB. CIuiaBel MeETaJIOB.
DIIEKTPOXUMHUYECKUN PS HAMIPSIKEHU METAJIOB.

XUMHYECKHE CBOMCTBA BAKHEUIITUX METAJIIIOB (HATPUM, KaJIMH, KaJablMi, MarHuid, aJlOMUHMM, [IUHK, XPOM, KEJI€30, ME/Ib)
Y UX COCIMHEHUM.

O61ue crnocoObl nosydyeHust MeTaJlyioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE.

DKCNEPUMEHTAIbHbIC METOJbl M3YyYE€HHUsI BEIIECTB M HUX MPEBPAILCHUN: M3YUYCHHE KOJUICKIMU «MeTalibl M CIUIaBbI»,
00pa3ioB HEMETAIUIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4, HAOIIOACHUE U ONMUCAHUE JEMOHCTPAIIMOHHBIX M J1a00paTOPHBIX



ONBITOB (B3aMMOJAEICTBUE TUIPOKCUAA ATOMHUHHS C PAcTBOPAMU KHUCJIOT W IIEJIOYEH, KAYECTBEHHBbIE PEAKIUH HA KAaTHOHBI
METaJIOB).

Pacuérurlie 3agaun.

Pacué€rbl mMacchl BemlecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3
YYACTBYIOIIMX B PEAKLMH BEIIECTB, pacd€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUHU, €CIH OAHO W3
BEILIECTB UMEET IPUMECH.

XHMUA ¥ )KM3Hb

Ponb xumun B o0ecrieueHnn SKOJIOTHYECKOM, SJHEPreTHUECKON U MUILEBOM 0€30M1aCHOCTH, Pa3BUTUU MeauLuHbL. [loHsTHE O
Hay4YHBIX METOJaX ITIO3HAHUSA BEILECTB U XMMUYECKUX PEAKIUN.

[IpeacraBnenust 00 00X HAYYHBIX TPUHIMIAX TPOMBIIUIEHHOTO MOTYYEHUS Ba)KHEUIIUX BEIIECTB.

YenoBek B MUpE BEUIECTB U MAaTEPUAJIOB: BaXKHEUIINE CTPOUTEIIBHBIE MAaTEPUAJIbl, KOHCTPYKIIMOHHBIE MATEPHUAIIBI, KPACKH,
CTEKJIO, KEpaMHKa, MaTepHalibl JUIsl 3JIEKTPOHUKY, HAHOMAaTEpHaJlbl, OpPraHMueCKUe U MUHEpPaJIbHbIEC y1OOPEHHUSL.

XuMusi W 370pOBbE UEJIOBEKA: IpaBUia MHCIIOJIB30BAHMUS JICKAPCTBEHHBIX IpPENapaToB, IpaBWia 0€30IacHOro
MCIOJIb30BaHUs NPenapaToB ObITOBOW XMMHUH B TOBCEAHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpenMeTHbIX CBA3EH MPU M3YYEHUU 00Iel U HeopraHudecko xumMuu B 11 kacce ocylecTBiIsieTcs yepes
HCIOJIb30BaHNE KaK OOILIUMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK M TOHATUMN, SBISAIOLIUXCS CUCTEMHBIMHU Ul OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYyYHOT O LIUKIIA.

OOmMe ecTeCTBEHHO-HAYYHbIE MOHSTHS: Hay4HbId (PakT, TUNOTE3a, 3aKOH, TEOpHUs, aHajlu3, CHHTE3, KiaccuduKanus,
MEePUOIMYHOCTb, HAOIIOJIEHUE, SKCTIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHHUE, SBIICHUE.

®usuka: Marepus, dHEPrus, Macca, aroM, JJEKTPOH, NPOTOH, HEUTPOH, HWOH, W30TOIl, PAJAHMOAKTUBHOCTH, MOJIEKYJIA,
HHEPreTUUECKU ypOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHUE BEIIECTBA, (PU3UYECKUE BEJIWYMHBI M €IUHHIIBI UX
U3MEPEHNUs, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocHCTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHThI, BUTAMHHBI, OOMEH BEIIECTB B
OpraHu3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPOIbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTINBO, PECYPCHI.



TexHonorus: XUMHUYCCKad IMPOMBIINIJICHHOCTD, MCTAJLIyprusi, IIPON3BOACTBO CTPOUTCIIbHBIX MaTcpuaIoB,
CEIIBbCKOXO03SMCTBECHHOE IMPON3BOACTBO, IMHIICBAA ITPOMBIIIIICHHOCTD, (I)apMaHeBTI/I‘-IeCKaH IMPOMBIINIJICHHOCTDb, IIPOU3BOJACTBO
KOCMCTHUYCCKHUX IIPCIIapaTOB, IIPOU3BOACTBO KOHCTPYKINOHHBIX MATCPHUAJIOB, 3JICKTPOHHAA IIPOMBINIIICHHOCTh, HAHOTCXHOJIOTHH.

IHJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUSA IPOI'PAMMBLI 11O XMMHUU HA BA3OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHS OOYYAIOIIMMHUCS IPOTPaMM CPEIHEro OOIIero
obpa3oBaHus (JIMYHOCTHBIM, METANpeAMETHBIM H TpeAMeTHbIM). HayuHo-MeToauueckol OCHOBOW It  pa3paboOTKH
IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MIPOTPAMM CPEIHETO 00111eT0 00pa30BaHuUs SIBISETCS CUCTEMHO-EATEIbHOCTHBIN MOXO/I.

B cootBercTBHMH € CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IPEIMETA
«XuMusl» Ha YpOBHE CpPEIHEro 00IIero 00pa3oBaHus BbIACICHBI CIEIYIONINE COCTABIISIIOIINE:

0CO3HaHHE OOYYAIOIIUMHUCS POCCUHUCKOM IPaKIaHCKOW MICHTUIHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTCIILHOCTH
1 CaMOOIIPEAECTICHUIO;

HaJIMYue MOTUBAIMHU K O0yUEHHUIO;

[[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUU JMYHOCTH HAa OCHOBE KIIFOUYEBBIX IIEHHOCTEH M HCTOPUYECKHUX
Tpaguiuii 0a30BOM HAYKW XUMUH,

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBAThCA B CBOCH JIEITCIBHOCTH IIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMH, MIPUCYIIUMH [IETOCTHONU CUCTEME XUMUYECKOTO 00pa30BaHMUs;

HaJIMYue MPABOCO3HAHUS IKOJIOTHUECKON KyIbTYpPhl U CIIOCOOHOCTH CTABUTh 1IEJIM U CTPOUTD KU3HECHHBIC TIJIAHBHI.

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUSI MpeaMeTa «XHUMHsS» JIOCTUTalOTCs B EIUHCTBE Y4eOHOW M BOCHUTATEIbHOMU
JNEATENBHOCTH B COOTBETCTBUU C TYMaHUCTUYECKUMHU, COUMOKYJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U WJI€AIAMU
POCCHIICKOTO Tpa)kIaHCKOTO OOIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMU U TPABWIAMH TOBEIACHUS, CIIOCOOCTBYIOIIMMHU
MpoIeccaM CaMOTO3HAHUSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH O0yJarOITUXCSI.



JIM9HOCTHBIE pPE3yNbTaThl OCBOCHHS TMIpPEAMETa «XUMHS» OTPAKAT CHOPMUPOBAHHOCTH OMBITA TO3HABATEIHLHOU U
MPAKTUYECKOHN JACATEIHPHOCTA 00YJAIONTUXCS TI0 PeaTM3aIlii IPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpaaaHCKOro BOCIMTAHUS

OCO3HaHMsI OOYYAIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHUS K 3aKOHY M MPABOTIOPSJIKY;

MIPEJCTABIICHUS O COLUAJIBHBIX HOpMaX M MpaBuiiaX MEKJIMYHOCTHBIX OTHOILICHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPH CO3JaHWHM YYEOHBIX IPOCKTOB, PEIICHUH YYCOHBIX U
MMO3HABATENbHBIX 3a]1a4, BHITIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH MOHUMATh M MMPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHTBI JIPYTUX MPH aHAIN3€ Pa3IUYHBIX BUJIOB
y4eOHOM JIeSITEIIHbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

IIEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJICANIO0 OTEYECTBEHHOM XUMMUH;

YBaKCHHMS K IIPOIIECCY TBOpPYECTBA B OOJACTH TCOPUM M MPAKTUUECKOTO MPUMEHECHHS XHMHH, OCO3HAHHUS TOTrO, 4TO
TOCTHKEHUS HAyKH €CTh pe3yJbTaT JJIUTEIbHBIX HAOIIOJCHUM, KPOMOTIUBBIX SKCIEPUMEHTAIbHBIX ITOMCKOB, MOCTOSHHOTO
TpyJa YYEHBIX U IPAKTUKOB;

HMHTEpeca U MO3HABATEJIbHBIX MOTUBOB B MOJYYEHUU U TMOCIEAYIONIEM aHAIU3€ MHPOpMAIIUU O TIEPEAOBBIX JOCTUXKEHUSIX
COBPEMEHHOW OT€UYECTBECHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIICHMBAaTh CUTYallMM, CBSI3aHHBIE C XUMHUUYECKUMHU SIBIICHUSIMU, U TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJEHHE M MOCTYIKH CBOMX TOBAPUILEH C MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHHE MOCIECTBUI 3TUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHMMAaHUSI IIEHHOCTEW 3JI0pOBOTO M 0Oe30macHOro ooOpasza >XKU3HHM, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHUS K
COOCTBEHHOMY (hPM3MUYECKOMY U TICUXUUYECKOMY 3/10POBbIO;

coOmroIeHrs paBuil 6€30MacHOT0 0OpaIEeHus ¢ BEECTBAMHU B OBITY, TOBCEAHEBHOM JKU3HU U B TPYIOBOU NEATEIHLHOCTH;



MMOHUMAaHUS [IEHHOCTU TPaBWJI MHANBUAYATHLHOTO U KOJJICKTUBHOTO OE30IMMAaCHOTO MOBEACHUS B CUTYAIUSX, YTPOKAFOIINX
3JI0POBBIO U KU3HU JIIOJIEH;

OCO3HaHMS MOCIEACTBUN U HEMPUITHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKATUBHOW KOMITETEHTHOCTH B Y4€OHO-HCCIIEAOBATEILCKOM NESITEIIbHOCTH, OOIECTBEHHO TOJIE3HOM, TBOPUYECKON 1
OPYTUX BUJAX AEATEIbHOCTH,

YCTAHOBKHM HAa aKTMBHOE y4acCTHE B PEIICHUU MPAKTUYECKHUX 3a7a4 COI[MaIbHON HAMPABICHHOCTH (B paMKax CBOETO KJiacca,
IITKOJTBI );

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHUIO MpodecCcruidl pa3inyHOTO POjia, B TOM YHCIIE Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX
3HAHUH 110 XUMUU;

YBAXKEHHUS K TPYY, JIIOJIAM TPyAa U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAJIbHOM TpaekTopuu oOpa3zoBaHus, Oyayiied mnpodeccud U peain3aluu
COOCTBEHHBIX KU3HEHHBIX IUIAHOB C y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, UHTEPECOB U MOTPEOHOCTEH
00111eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1eCO00Pa3HOr0 OTHOIICHUS K IPUPO/IE, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUs TI00aTBHOTO XapakTepa SKOJOTUYECKHX MpoOJieM, BIHMSHUS JKOHOMUYECKHX TPOIECCOB HA COCTOSHUE
MIPUPOJHOM U COLIMATIBHOU CPEIb;

OCO3HAaHMUSI HEOOXOJWMOCTH UCIIOJB30BAHUSl JIOCTDKEHMM XUMHU Ui  PEIICHUS BOMPOCOB  PAIIMOHAIBHOTO
MPUPOAOTIOTB30BAHHUS;

AKTUBHOTO HENPUATUSA JEUCTBUM, NIPUHOCIILIUX BpPEA OKPYXKAKIIEH NPUPOJHOW Cpene, yYMEHUSA IPOTrHO3UPOBATH
HEOIaronpusITHBIC YKOJIOTHIECKUE TTOCIICCTBUS MPEANPUHIMACMBIX ACHCTBUHN U MPEIOTBPAIAT UX;

HAJIMYMS PA3BUTOrO SKOJOTMYECKOTO MBIIIJICHHS, SKOJIOTUYECKOM KYJIbTYpPhl, OMNBITA JCATEIBHOCTH 3KOJIOTMYECKON
HAMNpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS HWMH B I[I03HABATEJIbHOW, KOMMYHUKATHUBHOW M COLMAJIbHOW MPAKTHUKE,
CITOCOOHOCTH M YMEHHSI aKTUBHO TTPOTHUBOCTOSITh UC0JIOTHN XeMO(hOoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:



c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH WM OOIIECTBEHHOU
MIPaKTHKH;

TIOHUMaHUs CIIeU(UKA XUMUHU KaK HayKH, OCO3HAHUS €€ posid B (POPMHPOBAHUH PAllMOHAILHOTO HAYYHOTO MBIILICHUS,
CO3/IaHMU TEJIOCTHOTO TPEACTaBICHHS 00 OKpPYKaIOIIEeM MUPE KaKk O €IWHCTBE MPUPOJBI U YEIIOBEKA, B TTO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH MPOOJIeM COXPAHEHHSI IIPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0CO0O0H 3HAYMMOCTH XUMHH JIsl COBPEMEHHOM ITUBIIIM3AINH: B €€ TYMAaHUCTUYECKON HAMPABICHHOCTH U
BOXHOW pPOJHM B CO3aHUM HOBOHM 0a3bl MaTEepHANTbHOW KYJIBTYPhI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS
YeJIOBEUECTBA — ChIPhEBOM, YHEPTreTUUYECKOM, MUIIEBOM U SKOJOTUYECKON O€30MaCHOCTH, B PA3BUTHUU MEAUIIMHBI, 00€CTICUeHUN
YCIIOBUM YCHIEIIHOTO TPY/ia U AKOJOTHYECKH KOM(DOPTHOM KU3HH KAXIO0r0 YieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: IMIOHUMAHUS CYITHOCTH METOJOB TIO3HAHUS, UCIIOJIBb3YEMbBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIB30BaTh MOJy9acMbIe 3HAHUS I aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYIKAIOIIET0 MUpPa U MPOUCXOAAIINX B
HEM W3MEHEHUM, YMEHHMs JieflaTh 00OCHOBAHHBIC 3aKIIIOUEHHS] HAa OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JIAHHBIX C IIEJIBIO
MOJIyYeHUS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJb30BAaTh XUMHUYECKHUE 3HAHUS [UJIS PEUIeHUs MpoOJeM B PEaNbHBIX KU3HEHHBIX
CUTyaIusX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIBCKON eI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHWIO, K AKTHBHOMY TIOJYyYEHHUIO HOBBIX
3HAHUM M0 XMUMHUHU B COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJia B pa3IMuHbIX chepax mpodeccuoHaaIbHON AesTETbHOCTH.

METANPEAMETHBIE PE3YJIBTATDHI

MeranpeaMeTHble Pe3yJbTaThl OCBOCHMSI Y4eOHOro MpeaMeTa «XHUMHUs» Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs
BKJIFOYAIOT:

3HaUYUMBbIE ISl (DOPMHUPOBAHMSI MUPOBO33PEHUST OOYUAIOMIUXCS MEKIUCIUTIIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYIHbIC
MOHSITHUS, OTPAXKAIOIIUE T[ETOCTHOCTh HAYYHON KapTUHBI MUPA U CTIENU(PHUKY METOIOB TTO3HAHUS, UCTIOJIH3yEMBIX B €CTECTBEHHBIX



HayKax (Marepus, BEUIECTBO, DHEPTHUA, SIBICHHE, MPOIIECC, CUCTEMa, HAay4dHbI (DaKT, MPUHIUI, THUMOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsI, HCCIIEOBAaHUE, HAOIIOIEHNE, U3BMEPEHNE, DKCIIEPUMEHT U APYTHE);

yHUBEpCaJbHble Yy4eOHble JeWCTBUSA (IIO3HABAaTEIbHbIC, KOMMYHHMKATHBHBIC, PETYJIATUBHBIE), OOECIEUNBAIOIINE
(dopMupoBaHue PyHKIMOHAIBHON IPaMOTHOCTH M COLIUAIBHON KOMIIETEHIIMU 00yYaroIXcs;

CIOCOOHOCTh  OOYYAIOMIMXCA HCIOJB30BATH OCBOEHHBIE MEXAMCHUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSA U
YHUBEpCaIbHbIE YUeOHbIE IEUCTBUS B TO3HABATEIBLHON U COLMAIBLHON MPAaKTHKE.

MeranpeaMeTHbIE  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHHE  YHHMBEPCAIbHBIMA  YYEOHBIMH  ITO3HABAaTEJIbHBIMU,
KOMMYHUKATUBHBIMH U PErYJIATUBHBIMU JEHCTBUAMH.

OBiaseHue yHMBEPCAJIbHBIMH Y4eOHBIMH TO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBble JIOTHYECKHUE TeHCTBUA:

CaMOCTOATENbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBAThH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBAaTh;

ONPENENATh LEIU ASATENbHOCTH, 3a7aBas apaMeTpbl U KPUTEPUU UX JOCTHIKEHHSI, COOTHOCUTH PE3YJIBTATHI IEATEIbHOCTH
C IIOCTABJICHHBIMU LIESIMU;

MCIIOJIB30BaTh NP OCBOCHHWH 3HAHWKM NMPHUEMBI JIOTMYECKOTO MBIIUICHHS — BBIACIATh XapaKTEpHbIE NPU3HAKU NOHATHI U
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIH30BAaTh COOTBETCTBYIOIINE MOHATHUSA ISl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIS KJIaCCU(PUKALMU BEIIECTB U XUMUYECKUX PEaAKIIiA;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3H MEKY U3y4Ya€MbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHbIC, JACIyKTUBHBIC, [0 aHAJOTWH), BBIABIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH BHIBOBI U 3AKITHOUECHHUS;

MPUMEHATHh B TPOLECCE MO3HAHUS, HMCHOJb3yEeMble B XMMHUM CHUMBOJMYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBbIBAThH
MOJIEJIbHBIE MTPEICTABICHUS — XUMUYECKHUM 3HaK (CUMBOII) AlIeMEeHTa, XUuMHu4deckas (opmysa, ypaBHEHHE XUMUYECKON PeaKIuu —
IpU pEIICHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a/lay, NMPUMEHSATh Ha3BaHHBIE MOJEJBHBIC IMPEACTABICHUS s
BBISIBJICHUS XapaKTEPHBIX NPU3HAKOB N3yYaEMBbIX BEILIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe MCCIIeI0BATEIbCKUE 1€ CTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUii;



dbopMynpoBaTh IEMH U 33Ja4d HCCIEAOBAaHHUSA, HCIOIb30BaTh MOCTABJICHHBIE U CAMOCTOSITENFHO C(HOPMYIUPOBAHHBIC
BONPOCHI B KadecTBE HMHCTPYMEHTA IIO3HAHUS W OCHOBBI i (DOPMHUPOBAHUS THIOTE3bl IO TMPOBEPKE MNPABUIHLHOCTH
BBICKA3bIBAEMBIX CYK/ICHUH;

BJIa/I€Th HaBBIKAMHU CAMOCTOSITEJIBHOTO IJIAHUPOBAHUS M NPOBENCHUS YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHsI HaOMIOAAaTh 3a XOJOM IPOIecca, CaMOCTOATEIBHO MPOTHO3MPOBATh €ro pe3yabTaT, (GOpMyIHpoBaTh OOOOIIEHUS U
BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3yJIbTATOB UCCIEAOBAHMUS, COCTABIATH 0OOCHOBAaHHBIA OTUYET O POEIaHHON paboTe;

nprOOpeTaTh OMBIT YYCHHUECKON HCCIIeI0BATENIbCKON M MTPOEKTHOM JESTENIbHOCTH, MPOSIBISATH CIOCOOHOCTh U TOTOBHOCTh
K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B ITO3HAHHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX MUCTOYHHKAX HMH(pOpMaLUU (Hay4dHO-NOMYJIApHAs JIUTepaTypa XUMHUYECKOrO COJEpKaHus,
CIIpaBOYHBIE MMOCOOUs, pecypchl WMHTepHeTa), aHaIU3UpOBaTh HHGPOPMAIMIO PA3IMYHBIX BHJIOB U (OPM TMPEACTaBICHUSA,
KPUTHYECKH OLIEHUBATH €€ JOCTOBEPHOCTh M HEIPOTUBOPEUYNUBOCTH;

(dbopMyIIMpoBaTh 3ampochl M MPUMEHATh Pa3IUYHbIE METOAbl IpPU MOMCKE U O0TOOpe MH(pOpMalUuu, HEOOXOAUMOM s
BBITIOJTHEHUSI Y4€OHBIX 3a]1a4 ONPEACIEHHOTO THUIIA;

MpUOOPETATh OMBIT UCTIOJIb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMpATh ONTUMAIIbHYIO (JOpMY MpeicTaBieHus nHopManuu (CXeMbl, Tpa@uKy, AUarpaMmbl, TaOJIULIbI,
PUCYHKH U JIPYTHUE);

HCIIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEACTBA MPHU pabOTE C XUMUYECKON HH(OpMaLIUEn: MTPUMEHSITh MEXKIPEIMETHbIE
(pusnueckure U MaTeMaTUYECKUE) 3HAKH U CUMBOJIBL, (POpMyIibl, a00OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPEOOPA30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISITHOCTH.

OByaieHue YHHMBEPCAJbHBIMM KOMMYHMKATHUBHBIMHM 1€ICTBUSIMU:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOHM TeMbl B XOJE€ JUalora W/WiIM JUCKYCCHUHU, BBICKAa3bIBaTh WJCH,
(bopMyIMpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1auu;

BBICTYNATh C MPE3EHTAIMEN Pe3yJIbTaTOB MO3HABATEIBHON JIEATEIbHOCTH, MOJYYEHHBIX CAMOCTOSITEIHHO UM COBMECTHO CO
CBEPCTHUKAMH TPU BBIMOJTHEHUU XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX



BEIIECTB, peau3allii y4eOHOTO MpOeKTa M (POPMYIHPOBATH BBIBOJABI MO pE3yJbTaTaM IMPOBEAEHHBIX HCCIEIOBAHUN MyTEM
COrJaCOBaHUS MO3ULUHI B X0J1€ 00CYKIEHHSI 1 0OMEHA MHEHUSIMH.

OBi1aieHue YHMBEPCAJIbHBIMH PEryJISTHBHBIMH ACHCTBUAMMU:

CaMOCTOSITENIPHO IIJIAHUPOBaTh U OCYIIECTBISTh CBOIO IMO3HABATENIbHYIO AESITEIBHOCTb, ONpeaeisas €€ Leiau W 3ajaud,
KOHTPOJIMPOBATh U TI0O MEpe HEOOXOUMOCTH KOPPEKTHUPOBAThH MPEIaraeMblii alTOPUTM JICHCTBUHN MPH BBIMOJIHEHUN YY€OHBIX U
MCCIIEIOBATENbCKUX 3aj1a4, BbIOMpaTh Hanbosee 3((eKTHBHBIA COCOO MX pelIeHUs ¢ YYETOM IMOJY4YeHHS HOBBIX 3HAHHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH IESATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI
11 KUIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0111ast 1 HeOpraHuuecKasi XUMUs OTPaKaroT:

c(hOpPMHUPOBAHHOCTD MPEJICTABIECHUN: O XUMUYECKOM COCTABIISIOIIEH €CTECTBEHHO-HAYUYHON KapTHUHBI MUpPA, POJIU XUMHH B
MO3HAHUU SIBJICHUN TPUPOJbI, B (OPMUPOBAHUM MBIILJIEHUS U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIBLHOW TIPaMOTHOCTH,
HEOOXOJIMMOM ISl PEIICHUS MPAKTUYECKUX 3a7ad W IKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M
MIPUPOJTHOM CPEAE;

BIIQJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIONIUE TTOHATUS (XUMUYECKUN DJIEMEHT, aToM,
U30TOI, S-, P-, d- OJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKyJIa, MOJb, MOJSPHBIA OO0BEM, BaJICHTHOCTD,
AIEKTPOOTPUILIATEILHOCTh, CTENEHb OKUCIICHMS, XUMUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas, BOJAOPOAHAas),
KPUCTAJUIMYECKAss PEUIETKA, THUIBI XUMHUYECKHX PEAKLUHM, PACTBOP, JJIEKTPOJUTHI, HEIICKTPOIUTHI, SJICKTPOIUTHUECKAS
JIUCCOLMAIINS, OKUCIHUTENb, BOCCTAHOBUTEIh, CKOPOCTh XMMHUUYECKON peaklnh, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI
(Teopust NEKTPOIUTUUECKON AMCcoLMaIMu, nepuoauueckuii 3akoH . M. MeHneneeBa, 3aKOH COXpaHEHHS MAacChl BEIECTB,
3aKOH COXPAHEHMsS M TPEBPAICHUS] DHEPTUU NPU XUMHUYECKHUX PEAKIIMSIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK XUMUU,
MHPOBO33PEHUYECKME 3HAHMS, JIeKAIM€ B OCHOBE TNOHMMAaHUS TMPUYUHHOCTH U CHCTEMHOCTH XUMHUUYECKUX SBJICHUM,



dakToNornuecKkue CBEACHHUS O CBOWMCTBAX, COCTaBE, MOJyUYEHWH M O€30MaCHOM HCMOJIb30BAaHUU BAXKHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM EATEIHHOCTH YEI0BEKa,

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEepHbIC MPU3HAKU MOHSATUN, YCTAHABIMBATH WX B3aMMOCBS3b, UCIOJIb30BAThH
COOTBETCTBYIOIIUE NOHATHUSA IPU ONMMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILCHUI;

c(hOpPMUPOBAHHOCTh YMEHHUH HCIOIB30BAaTh XMMHUYECKYI0 CHMBOJMKY JIJIsSi COCTaBJICHUS (DOPMYJ BEIIECTB U YpaBHEHUM
XUMHUYECKUX peakiuid, cuctemarnueckyto HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX HEOPTaHUYECKHX
BEILLECTB (yrapHblil ra3, yriaekHucibli ra3, aMMHuaK, raiméHas U3BeCTh, Heral€Has U3BeCTb, TUTHEBASI COAA, IUPUT U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHHMH OINpPEAENATh BAJICHTHOCTh M CTENEHb OKUCICHHMS XMMHUYECKHX 3JIEMEHTOB B COEAMHEHHUAX
pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOM CBS3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B COCIUHEHUSX, THUIL
KPUCTAJUIMYECKOW PEIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJIEKYJISIpHAs, MOHHAs, METAIUIMYECKas), XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAUHEHUMN;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABIUBATh IPUHA/JICKHOCTh HEOPTaHUYECKHUX BELIECTB IO UX COCTaBY K OINpPENEIEHHOMY
KJIacCy/TpylIe COEAMHEHUH (MPOCThle BELIECTBA — METAIbl M HEMETaJUIbl, OKCHJbI, OCHOBAaHHUS, KHUCJIOTHI, amM(pOTEepHbIE
TUAPOKCHUIIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUM pPACKPBhIBATh CMBICT Mepuoaudeckoro 3akoHa J[. M. MenneneeBa u AE€MOHCTPUPOBATh €T0
CUCTEMATU3HPYIOUTYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHHE AaTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepuoaos
[Tepronnyeckoit cucTeMbl XUMU4ecKux 3eMeHToB [I. 1. MeHeneeBa, UCIONB3Ys MOHITUS «S-, P-, O-3JEKTPOHHBIC OPOUTAIINY,
«9HEPreTUYECKUE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKHX 3JEMEHTOB M UX COEIMHEHUU IO
nepuoaam u rpynnaM [lepuoguueckon cucrembl xuMuueckux 3semMeHToB J1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHUM XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBONCTBAa HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, NOATBEPKIAATh CYIIECTBOBAHUE T'€HETHUUYECKON CBSI3U MEKIYy HEOPIaHMYECKMMU BEIECTBAMH C MOMOUIBIO
YPABHEHHU COOTBETCTBYIOIIUX XUMAUYECKUX PEAKIINM;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCH(PUUIUPOBATh XMMHYECKUE PEAKUUU IO Pa3Iu4HbIM MpU3HAKaM (YUCIY U COCTaBY
pearupyromux BeUecTB, TEIIIOBOMY 3(DPEKTy peaklnuu, U3MEHEHUIO CTENEHEH OKUCIIEHHS AJIEMEHTOB, 00paTUMOCTH PEaKIIMH,
Y4acTHUIO KaTalln3aTopa);



c(OpPMUPOBAHHOCTh YMEHHUI COCTaBJISATh YPAaBHEHMS PEAKIMM PAa3IUYHBIX TUIIOB, MOJHBIE M COKpAIIEHHBIE YpaBHEHUS
peaxiuii HFOHHOTO OOMEHa, yUYUTHIBAs YCIOBHUSA, IPU KOTOPBIX 3TH PEAKIIUU UIYT O KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJIUTH PEAKIMHU, MOATBEPKIAIONINE KAUeCTBEHHBI COCTaB Pa3jU4HbIX HEOPTaHMYECKUX
BEIIECTB, PACMIO3HABAThH OMBITHBIM MYyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHM pPAaCKpbIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHA MOCPEACTBOM
COCTABJICHMSI 3JIEKTPOHHOTO OajaHca 3THX PeakUuid;

c(hOpPMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PeaKIMU OT Pa3IUYHbIX (aKTOPOB; XapaKTep
CMEIIIEHUSI XMMUUYECKOTO paBHOBECHUS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeiicTeus (npuHuun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUYECKUE IMPOLIECCH, JIeKAIUE B OCHOBE MPOMBILUICHHOTO MOJyYEHUs
CEpPHOI KHUCIIOThI, aMMHUaKa, a TakXe C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYUYHBIX MPUHIUIIAX U IKOJIOTUUECKUX
npo0aemMax XUMHUYECKOTO MPOU3BOCTBA;

c(OpPMUPOBAHHOCTh YMEHUHN MIPOBOAUTH BHIYMCIICHUS C UCIIOJIb30BAHUEM MOHITHS «MaccoBasi J0JIs BELIECTBA B pacCTBOPEY,
OOBEMHBIX OTHOILIEHUI ra3oB MPH XUMHUYECKHX PEAKIUSAX, MACChl BEIECTBA WJIK 00BEMA Ta30B IO MU3BECTHOMY KOJIUYECTBY
BELIECTBA, MAacce UM 00bEMY OJHOTO M3 YUACTBYIOLIMX B PEAKI[MH BELIECTB, TEIJIOBOrO 3(PQeKTa peakluu Ha OCHOBE 3aKOHOB
COXpaHEHUsI MaCChl BEIIECTB, MPEBPALIEHUSI U COXPAHEHUS PHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh MPaBUJIA MOJIb30BAHUS XUMUYECKON MOCYI0M U J1a00paTOPHBIM 000pYyAOBaHUEM, &
TaK)Ke IMpaBWiia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLMSMH IO BBIIOJHEHHUIO Ja0OPaTOPHBIX XUMHYECKHX
OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMIOJHITH XUMHUECKUI KCIIEPUMEHT (pa3iioKeHUE MEPOKCHIa BOJOpPOAa B
MPUCYTCTBUM KaTalW3aTopa, OMNpEeNEICHUE Cpebl PACTBOPOB BEILIECTB C IMOMOINBIO YHHUBEPCAIBHOIO WHIAMKATOPA, BIUSHUE
paznuyHbIX (AaKTOPOB HA CKOPOCTh XMMHUYECKOM pEaKIUH, PeaklMd MOHHOTO OOMEHa, KaueCTBEHHbIC PEaklUHU Ha Cyibdart-,
KapOOHaT- W XJIOPUI-aHHOHBI, HAa KAaTHOH AaMMOHHUSA, pEIICHHE SKCIEPUMEHTAIBHBIX 33Jad Mo TemMaM «Metamis» u
«Hemeramibl») B COOTBETCTBUU C MpaBUIaMH TEXHUKH O€30MacHOCTH MpH OOpallleHWu ¢ BEeHleCTBaMH M Ja00paTOpHBIM
000OpyI0OBaHUEM, MPEJCTABIATh PE3YyJIbTAaThl XMMHUYECKOTO JKCHEpUMEHTa B (opMe 3amucu YpaBHEHHMHM COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTAaTOB;



c(OPMUPOBAHHOCTh YMEHHUI KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HWH(GOPMAIMIO, TOJy4yaeMyl0 M3 pa3HbIX
MCTOYHHUKOB (CPEICTBAa MACCOBOI KOMMYHHUKalUU, IHTEpHET U IpyTUX);

c(hOpMHUPOBAHHOCTh yYMEHHUHN COOJI0O/IaTh MpaBUiia HKOJOTHYECKH 1EJIECO00Pa3HOTr0 TOBEACHUS B OBITY U TPYIOBOU
NEATEIIBHOCTHA B LEJSAX COXPAHEHUSI CBOETO 3/I0POBbSA M OKPYKAIOUIEH MPUPOIHON CpPEJlbl, OCO3HABATH OMACHOCTh BO3JICUCTBUS
Ha JKHMBBIE OpPraHU3Mbl OIPEACIIEHHBIX BEIIECTB, MOHMMas cMbica mokaszatens IIJIK, mosicHATP Ha mpuMepax CHocoObl
YMEHBUIEHUS U IPEIOTBPAILICHHS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa.

TemaTH4yeckKoe INIAHUPOBAHUE

Crpoenue aToma. 7

1 BBoansiiit nacTpykTax no Th. 1

ATOM — cIlIO)KHas qacTuia.

CtpoeHue 3JIEeKTPOHOB B aTOME.

3J’I€KTpOHHBI€ KOH(l)I/IpraI_II/II/I aTOMOB XUMHNYCCKHUX J3JICMCHTOB

BaneHTHbie BO3MOXKHOCTH aTOMOB XUMHUYECKHX DJIEMEHTOB.

gl & Wl N
e

[Tepnonnueckuii 3akoH, [lepnoanyeckas cucTeMa XMMAYECKAX
anemeHTOB [[.M. MenaeneeBa u CTpoeHue aroma.

6 N3oronsl. O0001IEHNE 3HAHUM 110 TeME, TOJITOTOBKA K KOHTPOJAbHOU | 1
pabore.

7 Kontponbshas padora Ne 1 o reme: «Ctpoenue aToma. 1
[Tepnoanueckuii 3aKOH»




Crtpoenne BemectBa. /[ucnepcHbie CHCTEMbI H PACTBOPHI. 12
8 XuMHuecKas CBA3b. 1
9 THIIBI KPUCTATTUYECKUX PEIIETOK. 1
10 ['uOpunn3anns aTOMHBIX OpOUTANIEH U T€OMETPHUS MOJIEKYIL. 1
11 VYpoxk 060011ar0111eT0 TOBTOPEHUS 10 TeMe: «Buapl xumudeckoi 1
CBSI3H.
['uOpuanzanus».
12 Teopus CTpOCHUE XUMUYECKUX COCTUHECHUM. 1
13 YHUBEpPCATBbHOCTh TEOPUU XUMHUYECKOTO cTpoeHust A.M.byTtiieposa. 1
CoBpeMeHHbIE HapaBJICHUs PAa3BUTHUS TEOPUU.
14 [Tonmumepsi. 1
15 [InacTmacchl. 1
buonosmmepsr.
DJ1acTOMEpHI.
BouokHa.
16 [Tpaktuueckas pabora Ne 1. «Perenue sxcriepuMeHTaNbHBIX 3a7a4 Mo | 1
OTPEENICHHUIO TIIACTMACC U BOJIOKOHY
17 JucriepcHbIEe CUCTEMBI I paCTBOPHI. 1
18 [ToaroToBka kK KOHTPOJILHOU paboTe mo Teme: «CTpoeHue BemecTBay. | 1




19 Kontponbshas padbota Ne 2 o teme: «CTpoeHue BELIECTBAY. 1
XuMHUYeCcKHe peakiumn 19

20 Knaccuduxanys XuMUYECKUX PeaKIuii B OPraHUIeCKON XUMHUH. 1

21 Knaccudukaius XuMHYECKUX peakluii B HEOPTAHUYECKON XUMUH. 1

22 OKUCINTETLHO-BOCCTAHOBUTEIIHBIE PEAKIUU. 1

23 CocraBneHue OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuii merogom | 1
AIIEKTPOHHOTO OajaHca.

24 [loueMy IpPOTEKAOT XUMUYECKHUE PEAKLIUH. 1

25 VYpoxk-ynpaxHenue. Peienue 3amay. 1

26 O0600meHue u cucremMaru3aius 3HaHui mo Teme « Tunsl xumudeckux | 1
peaKuuii B OPraHu4eCKOr U HEOPraHUYECKOW XUMHUM.

27 CKOpOCTh XUMHYECKUX PEAKIIMIA. 1

28 @akTOpBI, BAUSIOIINE HA CKOPOCTh XUMUYECKUX PEAKIUN. 1

29 OOpaTUMOCTh XMMHUYECKUX PEAKIIHIA. 1
XUMHYECKOE PABHOBECHE.

30 [Tpaktrueckas pabora No2 «CKOpOCTh XUMUYECKUX PEAKIUH. 1
XUMHUYECKOE PAaBHOBECUE.

31 DIIEKTPOJIUTUYECKAS TUCCOIAAIIHSL. 1

32 Bonopoasblii mokazaress. 1




33 ['uapomnus. 1
34 ['uapoau3 opraHMYecKux BEIIECTB. 1
35 ['uapoau3 HeOpraHUYECKUX BEIIECTB. 1
36 [Tpaktrueckas pabora Ne 3 «Pemenue sxcriepuMeHTaIbHBIX 331a4d 1o | 1
TeMe « Hapou3».
37 [ToBTOpEeHue, 0000IIeHHE MPOHIEHHOT0 MaTepHaa. 1
38 Kontponbhas pabota Ne3 «Xumudeckne peaxiium. 1
BemecTBa u HX cBOMCTBA 25
39 Knaccudukaiys HeopraHu4eCKuX BEIECTB 1
40 Krnaccudukaiys opraHn4eckux BemecTB. 1
41 MeTaisl. 1
42 OO01e XUMHUYECKHe CBOMCTBA METAJLIIOB. 1
43 OKcCHUIbI ¥ TUAPOKCUABI METAIIJIOB. 1
44 Koppo3us metanios. 1
45 Crioco0blI MOTyueHHUs1 METAIJIOB. 1
46 DIIeKTPOIIN3. 1
47 MeTtasnabsl TOOOYHBIX MOATPYIIIL. 1
48 O000111enme 1m0 TeMe «MeTaubD. 1




49 KontponbsHas pabota Ne 4 o teme: «MeTtamibhy. 1

50 Hemerasibl. 1

51 XUMUYECKHE CBONCTBA HEMETAIIJIOB M 00pa3yeMbIX MU COeIMHEHU. | 1

52 OKcH/IbI HEMETAJUIOB U COOTBETCTBYIOIINE UM TUAPOKCHIBI. 1

53 Pemenue 3anay. 1

54 O06o00mIeHue U cuctemMaTtu3aius 3HaHui no Teme «HemeTtamib. 1

55 KontponbsHas pabora Ne 5 o Teme: 1
«HemeTamnb.

56 Kucnotsl opranndeckre 1 HEOPraHUYECKHE 1

S57 [TpakTuueckast padota Ned. «Pemienue sxcrnepuMeHTalbHbIX 3a0a4 o | 1
HEOPTAaHUYCCKON XUMHW

58 OcHOBaHUS OPraHUYECKUE U HEOPTAHUYECKHE. 1

59 AMdoTepHbIE OpraHuYeCKUe U HEOPraHUUYECKUE COSTUHEHMUS. 1

60 [Tpaktuueckast pabora Ne5 «CpaBHeHHE CBOMCTB HEOPTAHHUUECKUX U 1
OpPTaHUYECKUX COCTMHECHUN.

61 ['eneTrueckas CBA3b OPraHMYECKUX U HEOPraHWUYECKUX COeIUHEeHn. | 1

62 [Tpaktrueckas pabora Ne6 «['eHeTHUECKast CBA3b OPTaHUYECKUX H 1
HEOPTaHUYECKUX COCAMHCHUI.

63 Hrororas nmpoBepouHas pabota o teme: «BemiecTBa u ux coiictay | 1




XuMuA B )KU3HHU 00IIeCTBA 5
64 XUMUS ¥ IPOU3BOJICTBO. 1
65 XUMHSA B CEILCKOM XO3SIUCTBE. 1
66 XuUMHS ¥ POOJIEMBI OXPaHbl OKPYKAOIIEH CPEbI. 1

Xumus u ITOBCCAHCBHAA )XM3Hb YCJIOBCKA.




KaJIeH)IapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE

Nem\nm Hara Tema ypoka 3HaTh Ymers
1.Ctpoenue atoma (7 yacos).

1 Beoansiit uncrpykrax no Th. «XUMHYECKHM JIEMEHT, aTOM», Ornpenenars cocTaB sjipa aToma:

CTPOEHHE aTOMa, KBAHTOBbHIE YUCJIO TPOTOHOB U HEUTPOHOB.
ATOM — CII0’KHAs YaCTHLIA.

YHUCIIO

2 CtpoeHue 2JIEKTPOHOB B aTOME. «XVMHUYECKUI 3TIEMEHT, AaTOM», CocTaBiATh 3JIEKTPOHHBIE U
CTPOEHHE aTOMa, KBAHTOBbIE aNeKTpoHorpaduueckue
YHCII0, BOKHEHINE XUMHUYECKHE | (hOPMYJIBI aTOMOB SJIEMEHTOB.
MOHSATHUSA: aTOMHBIE S, P,
dopOuTanu; OCHOBHBIE TEOPHH
XUMUU: CTPOCHHSI aTOMa.

3 OneKTpOHHbIE KOH(UTYpaITU aTOMOB CrpoeHune aToMa, KBaHTOBBIE CocTaBiATh MOJIHBIE U KpaTKUe

XUMHYECKHX 3JIE€MEHTOB qucia. SJIEKTPOHHBIE (QOPMYIBI U
AIEKTPOHOTpaPUIECKHE
(bOpMyIbI aTOMOB JIEMEHTOB.
4 BaneHnTHbIE BO3MOKHOCTH aTOMOB IMoHsATHS «BAJICHTHOCTD U CTENEeHb | OnpenensTh BAJICHTHOCTh U
XUMHUYECKUX IJIEMEHTOB. OKHWCJICHUSI, YUCJIO HECTIAPEHHBIX | CTEMEHb OKHUCIICHUS DJIEMEHTOB

3JEKTPOHOB. 0 JIEKTPOHHBIM (hopmyram.

5 [Mepuonuueckuii 3akoH, [lepuoauueckas | CTpoeHHe aTOMa, KBAHTOBBIE XapakTepus3oBars: s, p, d-

CUCTEMA XUMHUYCCKUX DJICMCHTOB I[I/I

qucJia, Ba)KHEUIIIE XUMHUUECKHE
IMOHATHA: HYKJIW/bI, U30TOIIbI,

AIIEMEHTHI 110 UX IOJIOKEHUIO B
ITepnonnueckoit cucreme [1.1.




MGH,Z[G.HGGBa " CTPOCHUC aTOMaA.

OCHOBHBIC 3aKOHBI XUMHH:
Ilepnonnueckuil 3aK0H.

Menneneena.

H3otomnel. O000I11IeHNE 3HAHNUH 10 TEME,
MOJITOTOBKA K KOHTPOJBHOU paboTe.

CtpoeHue aToMa, KBAaHTOBBIS
Ypclia, BaKHEHIINE XUMHYECKHE
MOHSATHUSA: HYKIIU/IbI, U30TOIIBI,
OCHOBHBIE 3aKOHBI XUMHUU:
[Tepuonuueckuii 3aKOH.

XapakTepu3oBars: s, p, d-
3JIEMEHTHI 110 UX MOJIOKEHHIO B
Ilepnonnueckoi cucreme /.M.
MenieneeBa, 0OBACHATD
3aBUCUMOCTh CBOMCTB
XUMHUYECKOT'0 3JIEMEHTa U
00pa30BaHHBIX UM BELLECTB I10
MIOJIOKEHMIO JIEMEHTA B
IICX5 A.N.

Menneneena.

KonTponsnas padora Ne 1 o teme:
«Ctpoenue aroma. [lepuoguueckuii 3aKoH»

Crtpoenne aroma, KBaHTOBBIE
9HClla, BAKHEUIINEC XHUMHUYCCKUE
TTOHSATHS:

HYKJIAJTBI, A30TOIIHI,
Ilepuoanueckui

3aKOH.

XapaxTtepusonars: s, p, d-
3JIEMEHTBHI 10 UX TOJIOKCHHIO S
B Ilepuonnueckoi cucreme
JI.11. MenneneeBa, 00bSICHITH
3aBUCHUMOCThH CBOMCTB
XUMHUYECKOTO dJIEMEHTa U
00pa30BaHHBIX UM BEIECTB 1O
nojoxkeHuto anmementa B [ICXD

JINGE

Menneneena.

2. Ctpoenmne BemecTBa. J{ucnepcHsie

cucTemMbl 1 pacTBopsl (12 yacos).

XUMHYECKAA CBIA3b.

Baxueiinue XUMHUYECKHE
MOHATHSA: BeIllecTBa
MOJIEKYJIIPHOTO u
HEMOJIEKYJISIPHOTO  CTPOEHUA,

IIOHATUA «HUOHBI», «KXUMHNUYECKasL
CBA3b).

OmnpenensTh: 3apsi HOHA, TUTT
XUMHYECKOM CBSI3H,
OOBSICHATB MPUPOY U CIIOCOO
00pa3oBaHMs XUMHUYECKON
CBSI3U.




9 TuMnbl KPUCTAIUINYECKUX PEILETOK. BanentHocTh u crenedb | Onpenenars T XUMUYECKOU
OKHCIICHHS XMMUYECKUX | CBSI3U B COCIIMHEHUH, THII
3JIEMEHTOB, KOBJIEGHTHYIO | KPHUCTANTMYECKOHN PEeIIETKH,
XUMHUYECKYIO CBS3b (MOJAPHYIO | OOBSCHITH 3aBUCUMOCTh
U HENOJSIPHYI0), aTOMHYI0 U | COCTaBa, CTPOCHHUS U CBOMCTB.
MOJIEKYJISIPHYIO
KPUCTAJUINYECKHUE PELIETKH.

10 I'uGpuamu3anys aTOMHBIX OpOUTaNEH 1 IonsTus: ruOpuAn3aIms

reOMETPUS MOJIEKYIL. opOuTaself, NPOCTPaHCTBEHHOE
CTPOEHHE MOJIEKYJ, BIIHSHUE
ruOpuauzanuu  Ha  popmy
MOJIEKYJL.
11 VYpoxk o6o6maroniero noBTopeHus no teme: | Iloustus: rubpuam3anus | [lonpenensts Tun
«Bupl XMUMHUYeCKOH CBSI3U. opOuTaneld,  MPOCTPAHCTBEHHOE | TMOPUAN3ALNU 110 CTPYKTYPHOI
uOpuaN3aIHs». CTpOCHHE  MOJIEKyJ, BiusHHe | GOpMyJse BelmecTBa; Gopmy
ruOpuIU3au Ha ¢dbopMy | MOJIEKYI IO TUILY
MOJICKYIL. TUOpUAU3AITIH.
12 Teopust cTpoeHHE XUMHUECKUX [loHsATHSA: YrIepOAHBIN CKEJET, Onpenensitb U30Mepbl U
COEIMHEHUM. (yHKIIMOHANIbHAS rpynmna, TOMOJIOTH, XapaKTep B3aUMHOTO
TOMOJIOTHSI, CTPYKTYpHas H BIIUSIHUSL aTOMOB B MOJIEKYJIax,
MPOCTPAHCTBEHHAs HM30Mepus, OCHOBHBI€ I0JIOKEHUS TEOPUU
UHAYKTUBHBIH M ME30MEpHBII CTPOEHHS OPTaHUYECKUX
3¢ eKThI. coequHeHunit A.M.bytneposa.
13 YHUBEPCATIBHOCTD TEOPUHA XUMUYECKOTO [TonsTnsA: YTIEPOIHBIN Onpenenars U30Mephl U
crpoenust A.M.bytneposa. CoBpeMeHHBIE CKeNleT,  ()YyHKIMOHAJIbHAs TOMOJIOTH, XapaKTep B3aUMHOIO
HarmpaBJICHUS Pa3BUTHUS TCOPUH. T'pyi1ia, TOMOJIOT'HA, BJIIMAHHA aTOMOB B MOJICKYJIAX,
CTPYKTYpHas " OCHOBHBIE I10JIOKEHHSI TEOPUU

MMPOCTPAHCTBCHHAA

CTPOCHUS OPraHUICCKHUX




W30MEPUSA, ME30MEPHBII.

coequnennit A.M.bytneposa.

14 [Tonumepst. OcHOBHbIE NIOHSTHS «MOHOMED, CocTaBiTh KpaTKytO
IIOJINMEpP, CTPYKTYPHOE 3BEHO, XapaKTePUCTUKY IIOJUMEPOB.
CTENeHb MOJINMEPHU3ALUNY;
0COOEHHOCTH peakuuit
MOJIMMEPHU3ALTT u
MTOJINKOHIEHCALINH.
15 [TnmacTmacchr. Ocobennoctu cTtpoenust | Paznuyarh oprannyeckue u
BHOMOIIMEDBL. noaumepoB ( KBapl, Kpaxmal, | HOPraHWYEeCKHE TOJIHUMEPHI,
DacToMepbL. KJIeT4YaTKa, OCNKH, HCKYCCTBEHHbBIE U
BoJIOKHA. HCKYCCTBEHHBIE BOJIOKHA, CUHTCTUYCCKHEC ITOJIUMCPHI.
IJIACTMACCHI).
16 [TpakTuueckas padota Ne 1. «Pemenue Ocobennoctu cTtpoenust | Paznuyarh oprannyeckue u
SKCIIEPUMEHTANILHEIX 33124 110 noaumepoB ( KBapl, Kpaxmal, | HSOpraHWYEeCKHE TOJIMMEPHI,
OIIPENEICHUIO IUIACTMACC ¥ BOJIOKOH) KJIETYAaTKa, 6€J'IKI/I, HCKYCCTBCHHBIC U
I/ICKYCCTBGHHI)IG BOJIOKHA, CHUHTCTHUUYCCKHC HOHI/IMepBI.
IJ1ACTMACCHI).
17 JlucniepcHble CUCTEMBI U PACTBOPBI. [lonsatus: nucnepcHele cuctemsl, | Pacrno3HaBaTh TOHKO- U
UX COCTaB 1 3HAYECHHUE. rpy0OoIUCTIEpCHBIE CUCTEMBI,
OMYJIBLCUH U CYCIIEH3UHU.
18 [ToxroroBka K KOHTPOJILHOU paboTe 1Mo OcHOBHBIE IOHATHS TEMBI. [TpuMeHsITh 3HAHUS IS
Teme: «CTpoeHHE BEUIECTBAY. pelIeHus 3a/1a4 U yIpaKHeHHUH.
19 KonTtponbHas padora Ne 2 o teme: OCHOBHBIE OHSTHS TEMBI. IIpuMeHATh 3HaHUSA I

((CTpOCHI/Ie BCIICCTBa».

pelmiCHus 3a1a4 U ynpaxcHeHI/Iﬁ.

Xumuueckue peakunu (19 yacon).




20 Knaccudukanus XuMHYeCKUX peakiuii B [Tpuznaku kiaccudukanuu | OnpenensTh THITBI peaKIuii B
OpPraHUYeCKO XUMHHU. XUMUYECKUX  PEaKLUMH,  THIIBI | OPraHUYECKON XUMUH.
peaKuuid.
21 Knaccudukanmst XaMUYeCcKuX peakiiuii B [IpusHaku knaccudukanuu | OnpeaensaTh THITBI PeaKIni B
HeopraHquCKoﬁ XHUMHUU. XUMHYCCKUX peaKHI/IffI, THUTIIbL HeopraHquCKOfI XUMUHU.
peaKkuuid.
22 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC [loHsaTHs: CTEleHb OKHCICHUS, CocTaBiaTh yYpaBHEHUS
peaxIuu. OKHCJIMTENb, M BOCCTAaHOBHUTECIID, OKHCIJIUTENLHO-
OKHCJICHHE U BOCCTAaHOBJICHHE. BOCCTAHOBUTEJIBHBIX PEAKIIUA.
23 CocraBlieHHE OKHCIIUTEIHFHO-BOCCTA- IlonsaTus: cTeneHb OKHCICHHUS, CocCTaBiIiATh ypaBHEHUS
HOBUTEJIBHBIX PEAKIUNA METOJA0M OKHCJIUTEIh M BOCCTAHOBUTEIIb, | OKUCIUTEIHHO-
DJICKTPOHHOI'O Oajianca. OKHCJICHHUEC U BOCCTaAaHOBJICHHC. BOCCTAaHOBUTCJIIBHBIX peaKuHﬁ.
24 [Toyemy nporekaroT xuMudeckue peakiuu. | [lonstus  «remnoBoit  addexr | [IpoBoauTts pacuérsl mo
peakuuy, SHTAJIbIUSA», NPUUUHBI | TS PMOXUMHUUYECKUM
MPOTEKAHUS XUMHUYECKUX | YPaBHEHHUSIM, pACCUUTHIBATh
peaxkuui.. TEIUIOBON 3P PEKT XUMUYECKOMH
peaKIuu.
25 Vpok-ynpaxuenue. Pemenue 3anay. Knaccudukanuro XUMUYECKUX | BBIMOMHATH pacyETsh 10
peakuuii, HMX KOJMYECTBEHHBIC | YPAaBHEHUSIM PEaAKIIHA.
XapaKTEePUCTUKU
26 O6o00menne u cucreMaru3anus 3uanuii mo | Kimaccudukaruto XUMHUYECKUX | BBIMONHATH pacuéThl Mo
TeMe «THIbl XUMUYECKUX PEaKiuii B peaknuif, HMX KOJUYECTBEHHBIE | YPABHECHUSAM PEaKIUil.
OPraHUYeCKOW U HEOPTraHWYECKON XUMUWY. | XapaKTEPUCTHUKHU.
27 CKOpOCTh XUMUYECKUX PEAKIUH. [lonsiTua:  karamus, ckopocTh | PaccunTteiBaTh CKOPOCTb
XUMUYECKON peaKkIuu. XUMHUYECKON peaKIuu.
28 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh [lonsTus:  karanmus, ckopocTh | PaccuuthiBath CKOPOCTb

XAMHYECKHUX PEaKIUM.

XUMHUYECKON peakuuu; (aKkTopsl,
BIIUSIOIIME HA CKOPOCTh PEAKIIMH.

XHUMHYSCKOMN pCaKknuu.




29 OOpaTUMOCTh XMMUYECKUX PEaKIHUil. [TonsThs: XUMHYECKOE Pemarp 3a1aun Ha HaxXOXKACHHE

XUMHYECKOe PABHOBECHE. paBHOBECHE, KOHCTaHTa KOHCTaHTBI PABHOBECHSL.
paBHOBECH, IPUHLINII
JlellIaTense.

30 [IpaxTuueckas padora Ne2 «CKopocTb IlonsATHA: KaTanMs3, CKOPOCTH PaccuuthiBaTh CKOPOCTH
XAMHYECKHUX peaKkuid. XMMUYECKOE XUMHYECKON peakuuu; XUMHUYECKOHN peaKkiluu.
paBHOBECHEY. (baxTopsl, BIMAIOLNIME  Ha

CKOPOCTb PEaKIIUH.

31 DNEKTPOIUTHYECKAs JUCCOLUALM. Ilonstue «aucconuanusny, | CocTaBisATh ypaBHEHUS
CBOMCTBA  DJIEKTPOJIMUTOB,  HX | TUCCOLMAIMU M HOHHOTO
KOJIMYECTBEHHBIE oOMeHa, XapaKTepHu30BaTh
XapaKTEPUCTUKH. o0111e XUMUYECKHe CBOMCTBA

OCHOBHBIX KJIaCCOB
HEOPraHNYECKUX COCIMHEHMM C
TOYKH 3PEHHUSI TEOPUU
NIEKTPOJINTUYECKON
JUCCOonUaliy, IPOBOIUTD
pacyeTsl.

32 Bonopoanslii mokasaress. ITonsaTue o pH, wuoHHOM | OnpenensTs: XapakTep Cpe/sl B

MIPOU3BEICHUH BOJbI, KOHCTaHTE | BOJHBIX pacTBOpax.
€€ JuccoIualm.

33 [lMunponus. Ilonsite  «ruaponus», coctasB | OnpenensaTh XapakTep Cpeasl B
COJIEH, IOJIBEPIaIOIIUXCs | BOAHBIX PACTBOpAaxX COJIEH,
TUAPOIU3Y. COCTaBJISITh MOHHBIE YPABHEHMS

TUAPOIIH3A.

34 I'maponu3s opraHnYecKux BELIECTB. Ilonsatne «ruaponus», cocras | OnpenensaTe XapakTep Cpeasbl B
COJIEH, IIOJIBEPraroOIUXCs | BOJHBIX pacTBOpax COJIEH,
TUAPOIU3Y. COCTaBJISITh MOHHBIE YPaBHEHHUS

THJIPOJIN3a.
35 I'maponn3s HEOpraHMYECKNUX BEHIECTB. Ilonstne  «ruaponus», coctas | OnpenensaTh XapakTep Cpeasl B

coJiei, MOJIBEPTarOIINXCSI
TUAPOITHU3Y.

BOJIHBIX PacTBOpax COJIEH,
COCTABJISITb HOHHBIC ypaBHeHI/ISI




TUAPOIIN3A.

36 [TpakTudeckast pabota Ne 3 «Penienue OcnoBuble mpaBuna Tb mpu | OGpamarbcs ¢ XUMHYECKOM
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME paboTe B XMMHYECKOM KaOHWHETE, | MOCym0il 1 000pyI0BaHUEM,
«Cumponms»y. THJIPOJTH3 COJICH, PEAKIMHU | OTIPENENSATh TPU3HAKA
MOHHOTO OOMEHa. XUMHAYECKHUX PEaKIid,
BBITOJIHATH XUMUYECKUE OIBITHI,
aHAITM3UPOBATh, JCNIATh
BBIBOJIbI.
37 [ToBTOpEeHHE, 0600IICHUE TPOHIECHHOTO
Marepuaa.
38 Kontponbnas padora Ne3 «Xumudeckue
peaxIumy.
BemecTrBa n ux cBoiicrBa (25 yacoB).
39 Krnaccudukarust Heoprannveckux Bemiects. | Knaccudukanuro Heopranndeckux | Kinaccuduiumponars
BEIIIECTB. HEOpraHMYEeCKUe BEIIeCTBa,
nucath (GOPMYIIbl BELIECTB,
JaBaTh UM Ha3BaHUS, MUCATh
YPaBHEHHS XUMHYECKHX
PEaKIyii U BBITOIHSATH 10 HUM
pacy€Tsl.
40 Knaccudukanus opraHMuecKux BEIIecTB. Krnaccudukanuto Heoprannueckux | Knaccuduiuposars

BEIIECTB.

HEOpPraHMYECKUE BEIIECTBA,
nucatb (OpPMYIIbl BELIECTB,
JaBaTh UM Ha3BaHUS, MUCATh
YPaBHEHHS XHUMHYECKHX
peakIyii ¥ BBIMOJIHSATH [0 HUM




pacyETsl.

41 Mertasmibl. Crpoenue aroma, MOJOXKEHHE B | XapaKTepHU30BaTh METAILIBI U
MIePUOINICCKON TabmuIe, | CBOWCTBA 00pa3yeMbIX MU
W3MEHEHHE METAJTIMYECKHUX | OKCUIOB U THIPOKCH/IOB.
CBOMCTB B TMpejelax IMepuoja,
TPYMIIbI (MIOATPYIIIIBI).

42 OO01re XMMHYECKHEe CBOMCTBA METAIIIOB. XVMUYECKUE CBOWCTBA METAIIJIOB. | XapaKTepHU30BaTh CBOMCTBA
METAIIJIOB, TUCATh YPABHCHHUS
peaKuuii.

43 OKCHIIBI ¥ THIPOKCH]IBI METAJIIOB. XUMHYECKUE CBOMCTBA METANIOB. | XapaKTepru30BaTh CBOMCTBA
METaIIJIOB, TUCATh YPaBHEHHS
peaKuuii.

44 Koppo3zus meranos. [TonsTHE «ripoLiecC KOPPO3UUY, OOBACHATD SABJICHHE KOPPO3UHU.

KJIacCU(UKALINIO KOPPO3UU:
XUMHYECKYIO u
INEKTPOXUMUYECKYIO,  CHOCOOBI
3aIUThI OT KOPPO3HHU.

45 CnocoObI MoMy4eHrs METaJIOB. CriocoOslI MoNTy4eHus: METAIIOB. XapakTepu3oBaTh CIIOCOOBI
MTOJTY9ICHUST METAJIIOB.

46 DIEeKTPOITH3. [lonsiTst  «kaTHOHBI, aHUOHBL, | COCTABIATH YPABHEHHUS

KaToJ, aHOJI, DIIEKTPOIIU3Y. AQHOJTHBIX U aHOJHBIX
MIPOLIECCOB, CYMMAapHBIX
YPaBHEHUHN JIIEKTPOJIN3A.
47 MeTtannsl MOOOYHBIX MTOATPYII. XVUMUYECKUE CBOWCTBA METAIIJIOB. | XapaKTepHU30BaTh CBOMCTBA

METAJIOB, MHCAaTh YPABHEHUS
peaKLuii.




48

O000menue mo teMe «MeTaniby.

XUMHYECKHE CBOMCTBA METAJLIIOB.

XapakTepus3oBaTh CBOMCTBA
METaJUIOB, IIUCATh YPABHEHUS
peaKuuii.

49 Kontponbnas padora Ne 4 1o Teme: XUMHUYECKUE CBOMCTBA METAIIOB. | XapaKTepHU30BaTh CBOMCTBA
«MeTamib». METaJUIOB, TUCATh YPaBHEHUS
peaKuuii.
50 Hewmeramisbl. ITonoxenne Hemerainos B [ICXD, | /laBaTh XapakTEpUCTUKY
OCOOCHHOCTH CTPOEHMs AaTOMOB, | HEMETAJIOB U 00pa3yeMbIX
TUIBl KPUCTAUINYECKUX PEMIETOK, | UMHU.
QUIOTPONHBIE MOAM(PHUKALNN, HX
OKCH/JIbI u THIPOKHU/IBI,
BOJIOPOJIHBIE COEITUHEHUSI.
51 XUMHUECKUE CBOICTBA HEMETAIIJIOB U Ionsarus «OKHCIuTeNb, | [IucaTh ypaBHEHHMSI XUMHYECKHX
00pa3yeMbIX HMH COETHHEHHH. BOCCTAaHOBUTENbY»,  XMMHUYECKUE | PEaKIUi, XapaKTepU3YIOLIIX
CBOWCTBA HEMETAJIIOB CBOWCTBA HEMETAJLIOB.
52 Oxcuibl HeMeTa/uioB u cooTBercTByomue | CoctaB,  knaccupukanuio ¥ | CoCTaBIATh ypaBHEHUS
UM TUJIPOKCH/IBI. CBOMCTBA OKCHJIOB.. XUMHUYECKHUX PEaKIIH,
XapaKTePU3YIOIINX CBOMCTBA
OKCHJIOB Pa3HBIX BUJOB.
53 Pemenne 3amau.
o4 O606menue u cucremMarusanus 3HaHui no | Ilonsarus «OKHUCIHTEND, | [Iucarh ypaBHEHNS XUMHUUECKUX
teme «Hemeramnsi». BOCCTAHOBUTENIb»,  XMMUYECKHE | peaKIni, XapaKTePU3YIOIINX
CBOICTBa HEMETAILJIOB. CBOMCTBAa HEMETAJJIOB, PEIIATh
3aJ1a4H.
55 KonTponbnas pabota Ne 5 o teme: XHUMHYECKUE cBoiicTBa | XapakTepu30BaTh CBOKCTBA
«HemeTabely. HEMCTAJIIOB. HEMCTAJJIOB, TMCAaTh YPABHCHUSA

peaKuuii, pemarhb 3aJa4u.




56 Kucnots! opranndeckue u Heopranuueckue | Ctpoenue, kiaccudukamuio u | CocTaBisTh ypaBHEHUS
CBOMCTBA KUCJIOT. XUMUYECKHUX PEaKLUM,
XapakTEPU3YIOLIHUX CBOMCTBA
KHCJIOT, peniaTh 3aJauH.
57 [Tpaktuyeckas pabora Ned. «Permenne
AKCIIEPUMEHTAJIBHBIX 334a4 110
HEOPraHUYECKOU XUMUN
58 OcHoBaHMs1 OpraHu4ecKHe Crpoenue, K1accupUKAILHIO U CocraBnaTh ypaBHEHUs
HEOpraHUYEeCKHE. CBOMCTBAa OCHOBAHUHU. XUMHYECKHUX PEAKLIHH,
XapaKTEPU3YIOIIUX CBOMCTBA
OCHOBAaHUH, pelaTh 3aJa4u.
59 AmMdoTepHbIe OpraHuvecKue u Crpoenue, kinaccupukanuo U | CocTaBisITh ypaBHEHUS
HEOpPraHMYECKUEe COCTUHEHUSI. CBOICTBa aM(OTEPHBIX | XUMUYECKUX PEAKIIHH,
OCHOBaHMM. XapaKTEepU3YIOIIUX CBOMCTBA
aM(}OTepHBIX OCHOBAHUH,
pelarh 3aJa4H.
60 [Tpaktnyeckas pabora Ne5 «CpaBHeHUe
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX
COCITMHEHUI».
61 ['eHeTnyeckas CBSI3b OPraHUYECKUX U Knaccugukanuto opranndeckux u | CocTaBisiTh ypaBHEHHUS
HEOPraHMYECKUX COEAMHEHUHN. HEOPraHWYECKUX COEIUHEHHUM, MX | XUMHYECKHUX PEaKIIHid, peniarh
CBOMCTBA. 3a/1a4u.
62 [TpakTrnyeckas pabora Ne6 «I eHeTnyeckas
CBSI3b OPTaHUYECKUX U HEOPTaHUYECKUX
COCIUHEHUIN».
63 Htorosas npoBepouHas paboTa 1o Teme: Knaccudukanuto opranndeckux u | CocTaBisITh ypaBHEHHUS

«BemecTBa 1 nX CBOMCTBa»

HeOpFaHI/IquKI/IX COG)IHHGHHﬁ, ux
CBOMCTBA.

XUMUYECKHUX PEaKLUi, pelaTh
3a/1a4H.

XuMus B )KM3HU o01IecTBa ( 5 yacoB)




64 XuMUS ¥ TPOU3BOJICTBO. [IpuHUIHTBI xummuueckoro | [ToaroroButs coobiieHne Ha
IIPOU3BOJICTBA. 3a/laHHYIO0 TEMY, CIENaTh
JOKJIaJ.
65 XuUMHS B CEIILCKOM XO3SIUCTBE. [puHiuns! xumuueckoro | [TonroroButs coodiieHne Ha
IIPOU3BOJICTBA. 3a/laHHYIO0 TeMY, CIIeNIaTh
JOKJIa].
66 XuMus u mpobsieMbl 0XpaHbl okpyxaromend | [IpuHuumne xummuueckoro | [ToaroroButs coolieHne Ha
cpenbl. XUMUS U TIOBCETHEBHAS )KU3Hb MIPOU3BOJICTBA. 3a/laHHYIO0 TEMY, CIENaTh

YCIO0BCKaA.

JOKJIaI.




