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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 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4yeOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoin
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (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 TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICIIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM JTAallOM peaM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XHMUU € YYETOM CHelM(PUKM HAYKH XUMHUH, €€ 3HA4YCHHS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUTpaeT ocoOyio poiib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI M YeJIOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJEHCTBYS C APYTHMMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
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 YCTOMYMBOIO 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 MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  IpeaMeTa  «XUMUS»  SABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckor xumuu. POpMUPOBAHUE NAHHOM CHUCTEMBI 3HAHUW NPHU U3yYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» cPOopMHUpOBaHa B IMpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKONM TEOPUU CTPOCHHUS OPTaHMYECKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHnyecKko XUMHH IOJIYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHUs B mpeamere «XuUMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD)  00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIMX 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 KYJIbTYpOJIOTHUUECKUA U TPUKIATHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT TOHHMAaHHUIO B3aUMOCBSI3U XUMUH C
JPYTMMHM HayKaMH, pPacKpblBalOT €€ poJib B IMO3HABATEJIIbHOM M IMPaKTHYECKOU
JeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBAa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKECHUN XHMHH, TOMOTaIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
OpPUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEIJIEKTYalbHbBIX |
HKCIIEPUMEHTAILHBIX UCCIIEA0BATENIbCKUX 3a/1a4. B 11eoM cojepkanue yueOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  WM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OO0YYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOr0 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 MpoOJieM COEpeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpPEIeICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX y4YEOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mnpemnojgaBaHus XHUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, PH OTPEICICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAIUIMOHHO TMpU3HAETCA (POpMHpPOBAHUE 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 ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMH LEJISAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIC MOHATUSA, PyHIaMEHTAIbHbBIE 3aKOHBI U TEOPUH XUMMH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB U XUMHYECKHX pEakUud, HEOOXOOUMBIX U1 HpUOOpETEHMS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM  IpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME cpeaHero ooduiero odpasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaO0OpOM 3HaHUHM, a (YHKIUMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHUSMH aKTHBHOTO IOJIYYECHHS 3HAHUU M NPUMEHEHUS UX B PEaNbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi o0yJaromMxcsl K YCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [UIsi MPUOOPETEHUsl OMbITa AEATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00yJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHUYECKOTO COJICPKAHMUS,

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

BOCIIUTAaHUWE Yy oOydaronmxcss YOeXIEHHOCTH B T'yYMaHUCTUYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3JIOPOBBIO, a TaKkKe MNPUOOpPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeIMETHON o0nacTu «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 Hefenio).

COJEPXAHUE OBYUYEHUA
10 KJIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHM4YECKOM XUMHMHU

[IpeameT opraHn4YecKOi XMMHU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B
MOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHUYECKUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE 10N0XKeHUsA. CTPYKTYpHBIE (POPMYJIIbI
OpraHMYeCKMX BemecTB. [omojorus, u30Mepus. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenne o kinaccupukanuu opraHnyeckux BeniecTB. HoMmeHkmarypa
OpraHMYEeCKUX COEIMHEHUW (CUCTEMaTWyeckas) M TPUBHUAIBHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMu OpPraHMYECKHUX BEIIECTB M MaTepualaMd Ha HX



OCHOBE, MOJIEIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
ONHCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILEHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPCHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
NpOCTEHIIMe NPEACTABUTENN alKaHOB: (PU3NYECKUE U XUMHUYECKHE CBOMCTBA
(peakuu 3amelieHus] U TOPEHUs), HAxXOXKIEHUE B IMPUPOJE, IOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pANl. DTUJIEH U MPOMUIEH —
MpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakuu TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TUIpaTallid, OKHUCJICHHUS U
MOJINMEPU3ALIIH ), TOIYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIIHe
XMMHYECKHE CBOMCTBa (peakuus nojaumepusaunuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUI psijl. ALIETHIIEH
— MPOCTEHIIMIA TPEICTaBUTENb AJIKHUHOB: COCTaB, CTPOEHHE, (U3UYECKUE U
XMMHUYECKHE CBOWCTBA (peakUuu THAPUPOBAHUS, raJOre€HUPOBAHMS, TUIpATaLllH,
TOpPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHMUS U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. T0myon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJyYeHue U npumereHue. TOKCUYHOCTD
apeHoB. ['eHeTMyeckas CBsSI3b MEXIYy YIVIEBOJOPOJAAMH, NPHHAMIEKAIIMMHU K
pPa3IUYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
Hedrauble Ta3pl. Hedth u e€ mpoucxoxknenune. CrocoObl mepepadoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTU4YeCKui), mupoius. [IpomykTbr
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHbII
yrojib U MPOAYKTHI €ro MepepadoTKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHHE C oO0pa3lamM IUIacTMacc, KaydyyKOB M PE3UHBI, KOJUICKIHH
«Hedptp» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIVIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3yYEHUE €T0 CBOMCTB.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJIYKTA PEAaKLUHU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOYKTOB PEAKIIUN).




Kucnopoacoaepxaiiue opranuieckue coeJUHEHUS

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJ M DJTAaHOJN: CTPOCHHE,
duznyeckue W XUMUYECKHE CBONCTBA (pEaKkIMM C aKTUBHBIMH MeETaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NpuMeHeHue. BojopoaHble CBSI3UM  MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroaToMHble  COUPTBL. OJTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMH
MeTajulaMH, KaueCTBEHHasi peakilds Ha MHOTroaToOMHbIe crnupThl). JleficTBUe Ha
opraHusM 4enoBeka. [[puMeHeHre rmmuepruHa U STUICHTJIMKOJIS.

®deHoJ: CTpOCHHME MOJEKYJbl, (U3NYeCKUe M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth perona. [Ipumenenne Gpenomna.

Anpneruibl U Kemowuwvl. DopMmanpieruj, aleTalIbACTUll: CTPOCHUE,
¢uznyecKkue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KAauECTBEHHBIE PEAKLIMN ), IOJyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBL: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue AJjid Kiacca KUCIOT, peakuus 3TepruuKalim), MoayyYeHue U NpUMEHEHHE.
CreapuHOBasi U OJEHHOBAs KUCJIOThl KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

CrnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['muponus
cioxHbIX 3¢upoB. Kupsel. 'naponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb JKUPOB.

VYrneBoabl:  cocraB, KilacCUHUKanmus ~ YrJeBOAOB  (MOHO-, JHU- H
nonucaxapuapl). ['oko3a — mpocTermmmii MoOHOCaXxapua: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKUE W XMMHUYECKHE CBOMCTBAa (B3aUMOJCICTBUE C
rugpokcuom meau(ll), okuciaeHre ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ouonoruueckas poib. @otocunTe3. pykTo3a Kak U30Mep IIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
nenono3bl. PU3MUecKue U XMMHUYECKHE CBOMCTBAa Kpaxmaia (THApPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
IpoBeJCHUE, HAOIOJCHUE W OINMUCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJEWUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpuernioB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3ammMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

PacuéTHrble 3amaun.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BENIECTBA WM MPOAYKTa PEaKIUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcojepKalme OpraHn4eckue CoOeIMHEHUS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYecKue coeAuHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HaYeHUE aMUHOKUCHOT. [lenTusl.

benku kak NpUpOJIHBIE BBICOKOMOJIEKYJISIpHBIE coelauHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallKsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
HaOJFOICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHBIE TOHSTHUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIU, CPEIHAS MOJEKYJsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3AIIHS U MOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEHIECTB M UX IPEBPAILICHUIA:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXIpeIMEeTHBIX CBsI3ed MPU U3yUYCHUH OPTaHUYECKOW XUMUU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TIOHATHH, SBJSIONIUXCS CHCTEMHBIMHU ST OTIACITBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTh, HAOII0IeHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN ypOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPTraHU3ME,
dboToCHUHTE3, OHOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOIbBI, >KHPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIC HMCKOMAeMbI€, TOTLIINBO,
pecypchl.



TexHonorus: [MMICBLIC TPOAYKTBI, OCHOBBLI PAalMOHAJIBHOIO IIUTAHUA,
MOKOIIMEC CpeaAcCTBA, JICKAPCTBCHHBIC 1 KOCMCTHYCCKHUC IIPCIIapaThl, MAaTCpHUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKH dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. DNEKTPOHHAS KOH(PUTYpAIUsi AaTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproanyeckoid cUCTEMBbI
xumuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MU TEepUuojaaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBsS3b. BHAbl XHUMUYECKOW CBSI3H
(KOBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHeiii). BomopoaHas cBs3b. BaneHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJpPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTALNIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIXx cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 1015 BellecTBa B pacCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknarypa
HEOpPraHUYECKNX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIaccaM.

Xumuueckass — peaknusa. Kmaccupukanuss —XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPTUM TPU XUMUUYECKUX PEAKLIMSX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMUAKOIIME HA COCTOSHHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [Hlarense.

Dnextponutnyeckas nuccoruanus. CuibHbIC U ciadbie dneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTpAJIbHA, IIEJIOYHAS.



OKUCAUTETbHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCIepUMEHTAJIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpalllCHUN:
nemoHctpanus Tabmun «llepuonuyeckas cuctema xumuueckux snementon /. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
OMKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOpOJia B MPUCYTCTBUU KaTaau3aTopa, ONpeeICHUE CPEAbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIUH HWOHHOTO oOMeHa),
MIPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PacUYEThl C HCIOJIL30BAHUEM IMOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxxkenne HemetaimioB B llepuoguueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbI, a30Ta,
dbochopa, yriepoga U KpEeMHHs) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE BaKHENIIINX HEMETAJUIOB U X COCIMHEHUM.

Mertamnsl. [lonoxenne meramioB B Ileprognueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBel METaJUIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSHKEHUN METAJIIOB.

XHWMHUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUS BEIIECTB W WX MPEBpAILCHUI:
U3yYeHUE KOJUICKIMH «MeTayuibl M CIUIaBbl», 0O0pa3OB HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTAILHBIX 3aja4, HAOJIOJEHWE U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHUHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KAYeCTBEHHBIC PEaKI[UU Ha KATHOHBI METAJIIOB).

PacuérHble 3anaumn.

Pacuéter macchl BemecTBa wiM 00BbEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEIIECTB UMEET MPUMECH.

XuMuA ¥ JKU3Hb

Ponp xuMun B oOecrieyeHUM 3KOJOTHYECKOM, SHEPTreTUYECKON U THUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLINHM.

[IpencraBnennss 00 OOHMMX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO
MOJy4YCHHUS BaXKHEHIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepHajbl, KpacCKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIIbHBIC
yA0OpeHus.

XuUMHST U 30pOBBE YEJIOBEKA: MpaBUJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO MCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B IIOBCETHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€W MpU  U3YUYCHUH  OOme U
HEOpraHudeckol XuMuu B 11 Kiacce oCyIeCTBIAETCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATHUH, TaK W TIOHATUM, SBIISIOLIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbI (DAKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, Kiaccu(puKaius, IepUoOIUIHOCTh, HaAOIIOCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHDb, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3UUYECKHUE BEJIMYMHBI U €AUHUIIBI UX
W3MEPEHUS, CKOPOCTb.

buomorus: kneTka, opraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHomorus: XuMHYeCKasi MPOMBIIUICHHOCTb, METAJUTYyprus, MPOU3BOICTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIECBAS
MPOMBINLJICHHOCTh,  (hapMarieBTUUECKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IMpenapaTroB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWN
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TPOTPAMM CpPEIHEro oOLEero o0pa3oBaHusl (JMYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoIu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIOMIUE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYy4YalOIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBHUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XHUMUs» AOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMHM  TOBEJEHHUSA, CHOCOOCTBYIOUIMMHU  IpolLeccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pEe3yJabTaThl OCBOEHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4Jarommxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpamaaHCcKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJJICKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN Yy4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;



CHOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX [IPU aHAIU3€ Pa3IUYHbIX BUAOB YUEOHOU AESATENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY M HAydYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHKEHHUS HAYKH €CTh pPE3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUM, KpPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IIOHUCKOB,
IIOCTOSIHHOTO TPYJ1a YYEHBIX U IPAKTUKOB;

UHTEpeCa M I03HABaTEIbHBIX MOTHUBOB B IIOJIYYEHUU M IIOCIEOYIOIIEM
aHaim3e MHPOpPMAIMH O MEPEAOBBIX JTOCTHKEHHUSX COBPEMEHHOM OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBHM 3THUX
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 300pOBOro U 0Oe€30MacHOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3MUECKOMY U
IICUXUYECKOMY 370POBBIO;

coOto/IeHnss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3/JOPOBBIO U KU3HU JIIOJEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NeATEeTbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYruX BHAAX
JEATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
COLIMAJIBHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCHI pa3IuyHOro poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oymymiedi mpodeccun u peanm3anui COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH TIeJIECOOOpPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIOJNb30BAaHUSA JOCTHXKEHUHW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BaAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
IPUPOTHON cpeie, YMEHHUSI TPOTrHO3UPOBATH HEOJArONMPHUATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIBHOU
MPAKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEIIEHUH I100aIbHBIX TpoOsieM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPIE€TUUECKOW, MUIIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIICUCHUU YCIOBUI
YCHENIHOTO TPpyJa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMUMAaHUs CYIUIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIIOIH30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha



OCHOBE HAyuyHbIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHHS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM

NEATEIIBHOCTH.
METANIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpEJHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAQYMMBbIE  JUIS (GbopMHpOBaHUS ~ MHPOBO33PEHHS  OOy4YarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTpaXKaroLUUe
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEUU(PHUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccle0BaHUE, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJlbHble Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATTBHOM KOMIETSHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD o0yJarommuxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU No3HaBaTeJIbHLIMH
AEUCTBUSIMM

1) 6a30Bble JJOrMUYecKue AeiicTBHS:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C IIOCTABICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;



BBEIOMPATh OCHOBAaHUS W KPUTEPHH s KiIacCH(PUKAIUKA BEMIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBIICHUSIMU,

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIC B XUMUU CUMBOJIHNYECKUE
(3HaKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYEcKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX TO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKkuu;

dbopMyIHpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHU;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEIACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IMYHbIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MIpeJICTaBIICHHUS, KPUTHYECKHU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

bopMyIMpPOBaTH 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T BBINOJHEHHS yYE€OHBIX  3a7ad
OIPEAECIEHHOTO THUIIA;



npuoOpeTaTh OMBIT HCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ Irajora W/viH
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4y;

BBICTYIIaTh C MpE3EHTalUell pe3yJbTaTOB IMO3HABATEIbHON JEATEIBbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIITOJHEHUU
XUMHYECKOTO SKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHUS MO3ULIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OBiaieHHe YHUBEPCAJbLHBIMU PEryIsiTHUBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
NEeSATENIbHOCTD, ONpezensds €€ Ielu W 3aJaud, KOHTPOJIMPOBATh U MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATEIHHOCTH Ha OCHOBE CaMOaHajIn3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUSD»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pelIeHUs] MPAKTUYECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTIHOMN
cpene;



BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUN DJIEMEHT, aToM, DJIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPUIIATETLHOCTh, XUMHUECKAs
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJISPHBIM 00BEM, YIIEpOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTIE€BOJOPO/IbI,
KUCJIOPOJI U a30TCOAEPKAIIME COCIUHEHUS, MOHOMEP, MOJUMEP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COECMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JIe)KAIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH W CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (DAKTOJIOTMYECKUE CBEICHUS O CBOWCTBaxX, COCTaBe, IOJYyYEeHUU U
0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aUMOCBSI3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE MOHSATHS TPHU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIECHUN OPraHUYECKUX COCIUHEHMI;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Ppa3BEPHYTOM, COKpaAIIEHHON)
dbopMyll OpraHMYeCKMX BEIIECTB W YPaBHCHUNW XHUMHUYECKUX PpEAKIUU,
M3rOTABIMBATh MOJEIN MOJIEKYJ OPTAaHWYECKUX BELIECTB [JIs WJUIKOCTPALIMU KX
XUMHYECKOT0 U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJIC)KHOCTh H3YyYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIaccy/Tpynne coeauHeHun (YriaeBOJOpPOJbl, KHUCIOPOJ | a30TCOJAEpIKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cuctematudyeckoir Homenknarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC
HA3BaHUSl OT/CJIbHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWICH, AalleTHJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHol, (hopManbaeruj, areTaibIAerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TJIH0K034,
bpyKTO3a, Kpaxmal, eJJIi0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa 115 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOECHUS; 3aKOH COXPAHECHUSI MACCHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHHE,
bu3nYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, STaH, ATUJIEH, MPOIWUIICH, alleTUJICH,



Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIMKOJD,
rmIneprH, (EeHoJ, areTaNbIeTH, MypaBbUHAS U YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxmas, LeJUTI0JI03a, AMUHOYKCYCHasl KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
HCITIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIEBOIOPOIHOTO
ChIpbsi (HE(Th, NPUPOAHBIA Ta3, Yroip), CHOCOOBI UX MEPEepadOTKH |
MpaKTUYECKOEe MPUMEHEHHE NPOAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM IMPOJIYKTa
peaKuu IO HU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAaHUH OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIpaBuIa MOJIb30BAHUS XUMUYECKOM
MOCy/IOl U J1a0OpaTOPHBIM OOOpYJAOBaHUEM, a TaKXE€ IpaBWiia OOpaIIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHHI IUIAHUPOBAaTh U BBINOJHATH XUMUYECKHI
IKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWJIIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEILECTB, JCHATypalusi OEKOB MPU HArpeBaHWUU, LBETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpallleHuu C
BEI[ECTBAMH U JTAOOPATOPHBIM OOOpPYJOBaHUEM, TMPEICTABISATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMEHTa B (GopMe 3amuch YpaBHEHUU COOTBETCTBYIOIIMX
peakiuit u GopMyIHpPOBaTh BEIBOJLI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHYECKYIO
uHhOpMAIUIO, TOJy4aeMyl0 U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, MaTepuer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TpaBUJia  IKOJOTHYECKHU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B IMEJSIX
COXpaHEHUs] CBOErO 3JI0POBbSl U OKPYKAIOIIEW IMPUPOIHON Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHMMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax CrocoObl



YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs. 00y4YaroUUMXCsl ¢ OTPAaHUYECHHBIMA BO3MOKHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUSI BELIECTB M
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cUCTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOImas U HeopraHuyeckas
XUMUS OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIU XUMHM B TIO3HAHUM SIBJICHUI
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUS IPAKTUYECKUX 3a1ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3oTtom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHas, MOHHAs, METAUTMYECKasi, BOJOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUMBl XUMHUYECKUX  PEAKUHMA, PpacTBOp, DJEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOIMALINAS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHbI (TEOpus
ANEKTPOJUTHYECKON auccolmannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAIlCHUSI YHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMA S3BIK XUMUU,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKaIlMe B OCHOBE NMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYCCKOM NESITEIILHOCTH YEJIOBEKA,

chOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHWYECKHUX BEIIECTB U UX MPEBpaICHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY JJIS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX



HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ra3, aMMHAK, rameéHas
W3BECTh, HETalIEHAs! U3BECTh, IUTHEBAS CO/IA, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBAJICHTHAsI, HOHHAs, METAJUIMYECKAsl, BOJAOPOHAS) B COCUHEHMSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJIEKYJspHasi,
WOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOAHBIX pacCTBOPaX HEOPraHUYECKHUX
COCJIMHCHUM;

c(pOpMUPOBAHHOCTH YMEHUI YCTaHABJIMBATh IIPUHALJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpPENeIEHHOMY KJacCy/Tpymme
COEJIMHEHU (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCH/Ibl, OCHOBaHMUS,
KHUCTIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX JJeMeHTOB 14 mnepuonoB llepmonnueckoi cucTteMsl
xuMuuecknx 3emeHtoB [I. M. MenpeneeBa, MCHONB3ysl MOHATHS «S-, P-, d-
DIIEKTPOHHBIE opouTtanu, «OQHEPreTUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAMHEHUN
1o repuoaaM u rpynnam llepuonnueckon cucremMpl XUMHUYECKHX 351eMeHTOB 1. U.
Mengaeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (ONUCHIBaTh)  0OIIME
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUMX BEILIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

C(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy PEarupyrollUX BELIECTB, TEILNIOBOMY
addekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTHU
peakiliy, y4acTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHHUS pPEaKUUi pa3IUYHbIX
TUIIOB, TIOJTHBIE U COKpPALIEHHbIEC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLNU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
OINBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;



c(OPMUPOBAHHOCTh YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT pa3auYHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUA 00 OOIIMX HAyYHBIX MNPUHIIMIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MAcChl BEIIeCTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
nocyAoi M J1abOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwia oOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATH XUMHUYECKUM
DKCIIEPUMEHT (pa3j0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE CpeNbl PacTBOPOB BEIIECTB C IOMOILBI  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOTrO OOMEHAa, KayeCTBEHHbIE peaklUu Ha cyib(par-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiue»y U «HeMetaiib»y) B COOTBETCTBHM C MMPAaBHIAMU TEXHHKHU
0e30macHOCTH TIPU OOPAIIEHHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOTO JKCIIEpUMEHTa B (QopMe 3arucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHGOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIu, THTepHET U apyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUJia  IKOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHCTBHS HA )KUBBIE OPTaHU3MBbI ONPEICIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/JaX IIO3HAHMS BEILIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.

Peanu3zanusi  BOCHUTATEJHLHOr0  NMOTEHHMAJa HA  YpPOKaX  XUMHH
npeaycMaTUPUBAET:

® BKJIIOYCHHUE IEJIEBBIX OPUEHTUPOB PE3yJbTATOB BOCIHUTAHUS U3 paboueit
nporpammbl Boctiutanus MKOY COII n. Jlecueie IlosgHbl, ux y4é€Tr B
OMpEIeICHUH BOCITUTATEIbHBIX 3aJ1a4 YPOKOB;

® [MPUBJICUCHUE BHUMAHUS OOyYalOMMXCS K IIEHHOCTHOMY  aCHEKTY
M3Yy4aeMbIX Ha ypOKax MPEAMETOB, SBICHHUI;

® [pUMEHEHHWE TIpynmnoBoil ¢Gopmbl pabOThI, KOTOpass Y4YUT CTPOUTH
OTHOIILICHUS U ICHCTBOBAaTh B KOMaH/IE;

e mnoOyxjaeHue oOydJaromuxcss coOd0aTh HOPMBI TMOBEACHUSA, IIpaBUIIA
OOIIIEHUSI CO CBEPCTHUKAMHU M IeJaroraMu, COOTBETCTBYIOIIHE YKIaay
o0mreo0Opa3oBaTeNbHONM  OpraHM3allMd, YCTAHOBJICHUE U MOJECPKKY
no0poskenaTeabHOM aTMOocheph;

® UHUIMMPOBAHUE ©  MOIJEPKKY  HCCIEI0BATEIbCKON  JCSTEIbHOCTH
oOyyJarommxcsi, TUIAHUPOBAaHUE W  BBINOJHEHUE WHIAUBUIYAIbHBIX U
TPYINMOBBIX MPOESKTOB BOCIUTATEILHOW HAMPABICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMHUM
IIpenmet oprannueckoil xuMun. Teopus
1.1 CTp oZ;HI/I;[ 0p TaHUYECKUX COE I/IHeHI/I;I) A 3 bubmorexa HIOK
' p p a ' https://m.eds00.ru/7f41a636
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 IIpenenpHBIE YIIIEBOOOPOALI — aJIKAHEI 2 bubnmorexa IOK
' pedl yr AOPOA https://m.edsoo.ru/7f41a636
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 5 1 bubmmoteka IIOK
' aJIKaJIUECHBI, aJTKUHBI https://m.eds00.ru/7f41a636
bubmmoteka IIOK
2. A 2
3 POMATHHACCIHE YIIICBOAOPO/bI https://m.edsoo.ru/7f41a636
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB 1 3 1 bubnunorexa LIOK
' ux repepaboTka https://m.edsoo.ru/7f41a636
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bubnmnorexa LIOK
A . D
3 Crprl. Deron 3 https://m.edsoo.ru/7f41a636
3.2 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 7 1 bubnunoreka LIOK

CnoxxHbie Y(UPBI

https://m.edsoo.ru/7f41a636
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bubnunorexa LIOK

3.3 YIIEBOTEI 3 1 https://m.edso00.ru/7f41a636

Hroro no pazueny 13

Pa3znea 4. A3oTconeprkaiye OpraHudecKkue coeuHeHust

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 1 Bubmorexa IIOK

https://m.edsoo.ru/7f41a636

Hroro no pazneny 3

Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCUHEHUS

bubnuoreka [{OK

5.1 [Tnactmaccel. Kayuyku. Boigokna 2 https://m.edsoo.ru/7f41a636

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBanue pa3jiejioB U TeM nudpoBbIe
Ne o/ P Konrpouabusie Ilpakruyeckue (witcpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuoanyeckas cucTeMa XUMHYECKUX 3 bubnmorexa LHOK
' P https://m.edsoo0.ru/7f41a636
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubnnoreka [JOK
' BEILIECTB https://m.edso0.ru/7f41a636
bubmuorexa [JOK
1. X 1 1
3 HMITHECKHE peaKiitd 6 https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
u 1
TOTO o pasaeity 3 https://m.edsoo.ru/7f41a636
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nmoreka [JOK
2.1 M 6 1
CTaILIbt https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
2.2 Hemeranet 9 1 1 https://m.edso00.ru/7f41a636
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5 bubmuorexa [JOK
' BEIIECTB https://m.edso0o.ru/7f41a636
bubmuorexa [JOK
Hroro no paszery 17 https://m.edsoo.ru/7f41a636
Paszngen 3. Xumus u :Ku3HbL
3.1 XUMUS U KA3Hb 4 1 bubmorexa [TOK

https://m.edsoo.ru/7f41a636
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Hroro no pazneny 4
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
1 [IpeaMeT OPraHuYECKON XUMUH, €& L bubnmorexa IOK
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE hitps://m.eds00.ru/7141a636
Teopusi cTpoeHUsT OPraHUYECKUX bubnmnoreka HOK
2 coenuHenuil A. M. byrneposa, €€ OCHOBHbIE 1 https://m.eds00.ru/7f41a636
MOJIOKEHUS
[IpencraBnenue o knaccuduxanuu bubnmnoreka [JOK
3 OopraHvyeckux Bemects. Homenkiarypa 1 https://m.eds00.ru/7f41a636
(cucremaTHyeckasi) U TpUBHAIbHBIC HA3BAHUS
OpPraHMYECKUX BEILECTB
AJIKaHBI: COCTaB U CTPOCHHUE, Bu6moreka [IOK
4 TOMOTOTHYECKHUi psift 1 https://m.edsoo.ru/7f41a636
MertaH ¥ 5TaH — MpoCcTeHIIre bubmmoreka [IOK
5 NPeJICTABHTEIH ATKAHOB 1 https://m.edso0.ru/7f41a636
but6mmoreka [IOK
DTUIIEH U TIPOIUIEH — IIPOCTENIIIE Bubmmoreka [IOK
7 NPEICTABUTENH ATKEHOB 1 https://m.edsoo.ru/7f41a636
8 [Ipaktudeckas padora Ne 1. «Ilomyuenue 1 1 bubnmoreka [JOK
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9TUJICHA U U3YUYCHUC CTO CBOICTBY

https://m.edsoo.ru/7f41a636

Ankanuensl. byraguen-1,3 u

bu6nuoreka [IOK

9 metunoyraauen-1,3. [lomyuenue https://m.edso00.ru/7f41a636
CHHTETHUYECKOTO KaydyKa M Pe3UHbI
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, bubmuorexa [JOK

10 TOMOJIOTUYECKUH psijl. ALIETUIICH — https://m.edsoo.ru/7f41a636
MPOCTEUILNN MPEICTABUTEIb ATIKUHOB

1 BrlunciieHns o ypaBHEHUIO XUMUYECKON bubmiorexa [TOK
peaiu https://m.edsoo.ru/7f41a636
ApeHbl: 6eH30I1 M TOIy0J1. TOKCUYHOCTh bubmiorexa [OK

12 apeHoB https://m.edsoo.ru/7f41a636

13 [eHeTHYeCKas CBSI3b YIIIEBOIOPOJIOB, bubmiorexa [IOK
NPUHAIVIEKAIIIX K PA3THIHBIM KIAcCaM https://m.edsoo.ru/7f41a636
[IpupoaHble HICTOYHUKH YTIIEBOAOPOIOB: bubnmnorexka HOK

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE Ta3bl, https://m.edsoo.ru/7f41a636
He(Th ¥ IPOAYKTHI €€ mepepadoTKH
[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB: bubmuoreka [JOK

15 HPUPOIHBIH ra3 v MOMyTHbIE HEPTIHbBIE ra3bl, https://m.edsoo.ru/7f41a636
He(Th ¥ MPOAYKTHI €€ mepepadoTKH
KouTtposnbHast pabota 1o pasjeny bubnmorexa [IOK

16 «YTIEBONOPOTIBI» https://m.edso00.ru/7f41a636

17 IIpenenbHbIE OHOATOMHBIE CITUPTHL: brbmorexa LIOK
METaHOJI ¥ 3TaHoJ1. BoopoiHas cBsi3b hitps://m.eds00.ru/7141a636

18 MHOroaTOMHBIE CITUPTHI: ATUIICHTIIUKOIb U bubnuotexa [JOK

TJIHIEPUH
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https://m.edsoo.ru/7f41a636

@DeHOJI: CTPOCHUE MOJIEKYJIIbI, (PU3UYECKHE U

bu6nuoreka [IOK

19 .
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE https://m.edso0.ru/7f41a636
Anbaeruant: GOpMabAeTul U aleTaabIer . bubmiorexa [OK

20 AneTon https://m.edso00.ru/7f41a636

21 OIHOOCHOBHBIE TIP€eIeIbHBIE KAPOOHOBBIE But6moreka [IOK
KMCITOTBI: MypaBBHHAS H YKCYCHAS https://m.edsoo.ru/7f41a636

22 I[Mpaktuueckas pabora Ne 2. «CBoiicTBa But6moreka [IOK
PAacTBOpa YKCYCHOH KHCITOTH» https://m.edsoo.ru/7f41a636

23 CreapuHOBas ¥ OJEUHOBAs KUCIOTHI, KaK Bubmoreka [IOK
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT hitps://m.eds00.ru/7f41a636

o4 MpblTa KaK COJIM BBICIINX KapOOHOBBIX bubmiorexa [IOK
KHCITOT, MX MOFOIICE TeHCTBIE https://m.edsoo.ru/7f41a636
CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE bubnmnoreka [JOK

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX https://m.edsoo.ru/7f41a636
3¢upoB
JKupsl: ruaponu3, IpUMEHEHHE, bubnmorexa [IOK

26 GHOTOrHHECKas POTh KHPOB https://m.edsoo.ru/7f41a636
YrneBoabl: cocTaB, KilacCUpUKaIU. bubnmoreka [JOK

27 Baxwuelimume npencraBuTeNn: riIr0K03a, https://m.edsoo.ru/7f41a636
bpyxTO3a, caxapo3a
Kpaxmal ¥ LIeJUIIoN03a KaK IIPUPOIHBIE Bu6moreka [IOK

28 https://m.edso00.ru/7f41a636

MIOJINMEPHI
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KonTponpHas padora mo pazaeny
«Kucnopoacoaepxaiiye opraHu4ecKue

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

29 . 1
coenuHeHus»/ Beepoccuiickas mpoBepovHast
pabora
OO6m1as xapakTepucTrUKa a30TCOIep KaIIUX bubnmoreka [JOK
30 OpraHu4ecKux coenuHeHuii / Becepoccuiickas 1 https://m.edso00.ru/7f41a636
poBepoyHas pabora
bubnnoreka IIOK
31 AMUHBI: MCTUIAMHH U QHUTHH 1 https://m.edsoo.ru/7f41a636
AMHMHOKHUCIIOTHI KaKk aM(pOTEpHbBIS bubnmnoreka HOK
OPraHUYECKHE COCTMHEHUS, NX https://m.edso00.ru/7f41a636
32 ounonoruveckoe 3HadeHue. [lentuapl. bemku 1
KaK MPUPOTHBIC BEICOKOMOJICKYIISIPHBIC
COCTUHEHUS
33 OCHOBHBIE OHATHS XUMUH i ﬁggj/l’/lr?:;(; :)_Ir(a};f41a636
BBICOKOMOJICKYJISIPHBIX COCTMHEHUIN e '
OCHOBHBIE METO/IbI CHHTE3a bubmmorexa [JOK
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 https://m.edsoo.ru/7f41a636
[TnacTMaccel, Kayayku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Konrpouabusie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl

1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 bubmuoreka [JOK
KOH(UTYpalus aTOMOB https://m.edsoo.ru/7f41a636
[Iepnoanueckuii 3axoH u [lepnoanueckas

5 crucTeMa XMMHUYECKuX ieMeHToB /I, . 1 bubnuotexa [JOK
MenpeneeBa, UX CBSI3b C COBPEMEHHOM https://m.edsoo.ru/7f41a636
TEOpHUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX DJIIEMEHTOB U UX COCTUHEHHH 110

3 rpynmnam 4 nepuojam. 3HaueHue 1 bubnuorexa [JOK
MEPUOANYECKOT0 3aKOHA U CUCTEMBI https://m.edsoo.ru/7f41a636
xumuuecknx snemenToB /[.11. Menneneena B
pa3BUTHHU HAyKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€

4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 bubmorexa HOK

’ p https://m.edso0.ru/7f41a636
cBs3u. Bogopoanas cBsizb
BanenTHOCTh. D1EKTPOOTPUIIATETHHOCTD.

5 Crenenn okucienus. Bemecrtsa 1 but6mmorexa [{OK
MOJIEKYJIIPHOTO X HEMOJIEKYJIIPHOTO https://m.edso0.ru/7f41a636
CTPOEHUS
[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTuHHBIE

bu6mmoreka [JOK
6 Y KOJUTOMIHBIC pacTBOPBI. MaccoBas 1071 1

BEIIIECTBA B PacCTBOpPE

https://m.edsoo.ru/7f41a636
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Knaccudukanus 1 HOMEHKIATypa
HEOpraHNYeCKNX COeTUHEHMH. | eHeTnueckas

bubmuoreka [JOK

7
CBSI3b HEOPTaHMYECKUX BEILIECTB, PAa3JIMUHbBIX https://m.edsoo.ru/7f41a636
KJIACCOB
Knaccudukanus XUuMHYECKUX PEeaKInii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
8 3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH Bubmorexa LIOK
p ’ https://m.edsoo.ru/7f41a636
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMHYECKHUX PEaKIHIX
9 CkopocTtb peakiu. OOpaTuMbIe peakuy. bubmmorexa [IOK
XHUMHYECKOE PAaBHOBECHE https://m.edso00.ru/7f41a636
[TpakTuueckas paborta Ne 1. «Bnusiaue
10 a3JIMYHBIX (PAKTOPOB HA CKOPOCTh Bubmmorexa LIOK
P . p p https://m.edsoo.ru/7f41a636
XUMHYECKON PEaKITUN»
OnekTponuTrdeckas auccounanus. Ilonstue o
1 BoIopoHOM Tokazarene (PH) pactBopa. bubmuorexa [JOK
Peakuuu nonHoro oomeHna. ['naponus https://m.edsoo.ru/7f41a636
OpPTraHUYECKUX U HEOPTaHUYECKUX BEIICCTB
OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
12 [TonsiTrie 06 AMEKTPOIM3€E PACIIaBOB U bubmmorexa [OK
. p p https://m.edsoo.ru/7f41a636
pacTBOpPOB coneit
13 KoHnTtponbHas paboTa mo pazaeny bubmuorexa [JOK
«Teopernyeckrue OCHOBBI XUMUK) https://m.edso0.ru/7f41a636
Mertamibl, ux nosnoxenue B [leprnoanyueckoit
cucTeMe XUMu4eckux anementoB [1. U.
bu6mmorekxa [JOK
14 MeHnneneeBa 1 0COOEHHOCTH CTPOSHUS

atomoB. O0mue hpu3nyecKue CBOWCTBa
METAJIJIOB

https://m.edsoo.ru/7f41a636
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CruiaBbl METAJUIOB. DJIEKTPOXUMUYECKUM sl bubnmoreka [JOK
15 .
HaIPSKEHUN METalJIOB https://m.edso0.ru/7f41a636
XUMHYECKUE CBOMCTBA BAXKHEHILINX METAJIJIOB
16 (HaTpuii, Kanui, KaIbIUNA, MarHUN bubmmorexa [IOK
HATpHA 17071
DY, I, RALIH, MATHIH, https://m.eds00.ru/741a636
ATFOMUHHI) U UX COCTMHEHUI
17 XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX bubnunoreka [JOK
COCIMHEHUN https://m.edsoo.ru/7f41a636
18 XUMHYECKUE CBOICTBA IMHKA, KEJI€3a U UX bubnmoreka [JOK
COCIMHEHUN https://m.edsoo.ru/7f41a636
[TpakTudeckas padora Ne 2. "Pemrenue
19 9 I:: epume anp BIX 337124 10 TEME bubmmorexa [JOK
KCIICpUMEHTAIIbH
P A https://m.edsoo.ru/7f41a636
«MeTtamisi»"
Hewmertannsl, nx nonoxxenue B [lepuoanueckoit
20 cucTeMe YECKHUX aneMeHTOBpI[ 141 bubmorexa HOK
HUCTEME XUMU N
https://m.edsoo.ru/7f41a636
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nuecKue CBOMCTBAa HEMETAIIOB.
21 AnnoTponusi HeMeTauIoB (Ha puMepe bubmmorexa [TOK
P PHMEp https://m.edsoo.ru/7f41a636
KHUCTIOpoJia, cephl, hocdopa u yriaepoaa)
99 XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX bubnuorexa [JOK
COCIMHEHUN https://m.edso0.ru/7f41a636
93 XuMHYECKue CBOMCTBA a30Ta, ¢hocdopa u ux bubnmnoreka [JOK
COEeTMHEHNN https://m.edsoo.ru/7f41a636
24 XUMUYECKUE CBOWCTBA yriepoia, KpeMHHUS U bubnmnoreka [JOK
UX COCOUHEHUU https://m.edsoo.ru/7f41a636
o5 IIpuMeHeHne Ba)XHEUIINX HEMETAJIOB U UX bubnnoreka [JOK
COCIMHEHUN https://m.edso0.ru/7f41a636
26 O060011IeHNE U CUCTEMATU3AaLMs 3HAHUIH 10 bubmuoreka [JOK

teMe «Hemeramiey. Beraucnenus mo

https://m.edsoo0.ru/7f41a636
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YpPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME 1 bubmorexa [JOK
DCTICPHMEITT A https://m.eds00.ru/7f41a636
Hemetamns"»
28 KoHTposbHast pabota 1o Temam «MeTaibly U 1 bubnunoreka [JOK
«Hemeramib» https://m.edsoo.ru/7f41a636
29 Heopranndeckue u OpraHU4eCKue KHCIIOTHI. 1 bubmuoreka [JOK
Heopranuueckue u opraHudeckiue OCHOBaHUS https://m.edsoo.ru/7f41a636
AmMdoTepHbIC HEOPTaHUYECKHE U
30 opraHuyeckue coequHeHus. ['enernueckas 1 bubmmorexa [IOK
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX https://m.edso00.ru/7f41a636
BEILIECTB
Pons xumuu B 00ecrieueHuN SKOJIOTHIECKOM,
31 SHEPreTUYSCKON M MHUIIEBOM 0€30TIaCHOCTH 1 bubmotexa [JOK
P - ’ https://m.edso00.ru/7f41a636
Pa3BUTHH MEIUITHBI
IIpencraBneHus 00 0OIMKMX HAYYHBIX
32 nplzni[ Hmnax 1 OMLIHIHIGI-:{HOFO}II'IZJI CHHS 1 bubmorera [JOK
p uv p i https://m.edsoo.ru/7f41a636
BOKHEHUIITNX BEIIECTB
33 UYenosek B MUpE BELIECTB U MATEPUAIIOB. 1 bubnnoreka [JOK
XUMU U 300pPOBbE YEIOBEKA https://m.edsoo.ru/7f41a636
bu6mmorekxa [JOK
34 n 1
TOrOBsl KOKTPOIIbHAA PadoTa https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumusi, 11 xmace/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Metonunueckoe nocodue «Tpenaxep "O6nako 3nanuii". Xumus, 10 kimacc
(6a30BbIN YPOBEHB)»

Meroanueckoe nocodue «Tpenaxep "OOnako 3Hanmit". Xumus, 11 kiace

(0a30BbBIN YPOBEHD)»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

D0P «Tpenaxep "Oo6nako 3HaHu". Xumus, 11 kinaccy (6a30BbIi YpOBEHbD)

https://school.oblakoz.ru/materials/495726
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