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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpeIHEro o0I1ero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJAPCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX TONOXKeHH «Crparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1elt cTpaTteruy 00y4YeHus, BOCIUTAHUSL U PA3BUTHUSL O0yYarONIUXCsl CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 0a30BOM YPOBHE COCTABUIIU
koHnentyanbHble ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3zoBaHue, OJIy4yaeMoe BBIITYCKHUKAMU
o011ieo0pa3oBaTelbHON OpraHU3alUuM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHhI
YellOBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanuzyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEr0 OO0IIero o0pa3oBaHUsl Cpe/CTBAaMU Y4EeOHOTO
npeaMera «XUMHsSD», COJEp)KaHUE M IOCTPOCHHE KOTOPOrO ONpENESIEHbl B
nmporpaMme 10 XHMHUU C YY4ETOM CHeuu(PuKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efned W MPUHILNIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpeiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpOoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHass XMMHS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootrBercTBUM ¢ OOmIMMHU LEISIMH M TPUHLHUIIAMUA CPEIHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHUS B JKU3Hb COLIMYMA, NPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€PKaHHsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBbl 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCTaBlIeHU O cTpoeHuu BemlecTB. CBeneHUs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHuuecKod XUMHMM IIOJy4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAaX BEILIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mOpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD) O0yYarolMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaromIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX M NMPUMEHEHHMM, & TAKKE O XMMHUYECKHX pEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus jomnosHsAercs B Kypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESTEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsSI K IIPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U NMPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHUE y OOy4YaIOMIMXCSA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
bunocockux MAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHHUYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUH IIyTEM >3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMII MEXKIYy HOBbIMM (haKTaMHM U  TEOPETUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUECKUX MpodsieMm, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
oOy4Jarommxcs NPUHATBIE NPOTPaMMON MO XUMHUU MOJAXOJbl K OIpPEAEIICHUIO
COJIEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEeOHbIX JACHCTBUMI, UMeEIOMMX 0a30Bo€ 3HAUCHHE IS
pa3IMyYHBIX BHJIOB JCSATENIBHOCTH: pEUIeHHs MpodsieM, NOHCKa, aHalu3a H
00paboTku MHpOpMALIK, HEOOXOAUMBIX JJI MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, IPHU OMPEICICHUH
COJlep KaTeJIbHOM XapaKTEpUCTUKHU 1ieJied W3Y4YeHHUs MpeIMeTa HarpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAUIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJMYECKOW TOYKHM 3PEHUS TAKOM MOJAXOJ K ONPENENICHUIO LEeNed N3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUW KAk  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKkTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUud, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM  IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMM.

Hapsay ¢ atum, conepxaTenbHasi XapaKTepUCTUKA LIeJIel U 3a/1a4 U3y4YeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJblled CTeNeHH OTAAETCS  MpeArnovTeHue
IPaKTUYECKOM KOMIIOHEHTE CcojAepKaHusd OOy4deHHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENIbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHUSMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS] TPAKTUYECKUX 3a]1a4.

B cBf3M C 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKHUE LIETU U 3aJa4H, KaK:

ajanrtanusi 00y4aromMXcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAOIIEIOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHue |y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: pElIeHus MpoOJieM, MOoUcKa, aHainu3a U 00padoTKu MH(pOpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUsl OmbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWHW XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIsA IMOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TTOMYJISIPHON HH(POpMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS], HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHUPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaHUS, TIOTIOJIHEHUSI YHEPTETUIECKIUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUH B
CHUTYAIIHUSX, CBI3aHHBIX C XUMHUYCCKUMU SIBIICHUSIMH.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHusA MNpeaMET «XHUMUS»
0a30BOr0 ypoBHS BXOAMUT B COCTaB MpeaMeTHON obsacTi «EcTecTBeHHO-Hay4YHbIE
PEIMETHD».

JlabopaTopHble W  TOpakTUYeCKHe padoOThl OyayT MPOBOAUTHCS C
MCIIOJIb30BaHUEM BUPTYAJbHBIX JJabopaTopuil « Touku pocTay.

OO0111ee YncI0 YacoB, OTBEAEHHBIX JIJIS1 M3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBaHus, cocrabisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE NI0JI0keHUs. CTpYKTypHBbIE (hOPMYIIbI
OpraHMYecKMX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COECUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccU(puKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTAaBUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
IPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuuy 3aMelleHUss M TOPEHHUs), HAXOXKACHUE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATalld, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMM TMAPUPOBAHUS, rajJOr€HUPOBAHUS, THAPATALINH,
rOpeHus), MoJy4YeHrue U MpUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONyYeHue u npumeHnenue. TOKCUUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAAJICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHWE C oOpaslamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «Yromp», MOAEIUPOBAHHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (pEaKkIUH C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHEe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOECHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIETIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl Peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

@deHoJ: CTPOCHHME MOJEKYJbl, (PU3NYECKHUEe M XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMaNBIAETWJA, AaleTAIbJIETUA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), IOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (prU3HuecKue M XUMUYECKHUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KucaoT. [‘maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ilpumenenue xxupos. buongoruueckas
POJIb KUPOB.



YrneBompl:  coctaB, KjacCH(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHUYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
runpokcuiom Meau(Il), okucnenne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KayeCTBEHHAs peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
IIPOBEICHUE, HAOJIIOJICHHE W OINHCAHWE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnslie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HX MPEBPAIICHUI:
HAOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3aLNN, CPEAHIS MOJIEKYJIApHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEHCAIUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIO/ICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHbIE BellecTBa (OE€NKH, YIJIEBOIBI, >KHUPHI,
(dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILIMBO,
pECYpCHI.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl 3JEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMepUOIUYECKOT0 3aKoHA U [lepnogndeckoil cucTeMbl
xumudeckux aneMeHToB . M. MeHnpaeneeBa ¢ COBpEMEHHOU TEOPUEU CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TEpUOaM.
3HauYeHHE MTEPUOTUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHIbI XWMHWYECKOW CBS3U
(koBaJIeHTHasi HEMOJsIpHas W MOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
o0pa30BaHUsI KOBAJICHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
akuenTtopHsiii). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. OHbI: KATHOHBI U aHUOHBI.



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

[loHaTne O OucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis BEHIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKLIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadblie IeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX IPEBPALICHUN:
neMoHcTpanus Tadaui «Ileprogudeckas cucrema XxuMuueckux siaementos . U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3AaTOPA, ONPEACICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUh HOHHOTO oOMeHa),
MIPOBEJICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakuid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACU€Thl C HCIOJB30BAHUEM IIOHATHS «MACCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckass xumust

Hemerannel. Ilonoxkenne HemetaiuioB B llepuoaumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTpONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUINIMX HEMETAUIOB (TajoreHoB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUN  (OKCHUIOB,
KHUCJIOPOACOAEPKAUX KACIOT, BOAOPOAHBIX COEUHEHNN ).

[IprMeHeHne Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHA ATIOMHHUS C PacTBOpaMHU
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEAaKI[MU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMacchl BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B oOecrieuyeHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTEepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
yI0OpeHwus.

XuMus W 3J0pOBbE YEJIOBEKA: TpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOrO UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B NOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBA3€H TpW  WU3yYyeHUH oOmed u
HEOpraHu4ecKo XxuMuM B 11 Kilacce OCyIIECTBISETCS Yyepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, Tak W TIOHSATUN, SBIISIOLIUXCS
CUCTEMHBIMH JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KJIacCH(pUKAIMS, TEePUOAUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKHUI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIE TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIEC, TOTLIUBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIILICHHOCTh,  (hapMalleBTUUeCKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHKA TTPOI'PAMMBI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHUSA
OoOy4aronMMuCs TpOrpaMMm  CpefaHero oOuiero oOpa3oBaHus — (JIMUHOCTHBIM,
METanpeIMEeTHbIM W NpeAMETHbIM). HaydHo-MeTroauueckoil  OCHOBOM s
pa3paboTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUSI MPOTPaMM CPEAHETO OOIIEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MTOAXO/.

B CcOOTBETCTBHM € CHCTEMHO-IEATENBHOCTHBIM IIOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJITATOB OCBOCHUSA INpeaMeTa «XUMUsS» Ha YPOBHE CPEIHErO
00111er0 00pa3oBaHus BbIJIECIEHBI CICAYIOIINE COCTABISIONIUE:

OCO3HAaHHWE OOYYAIOIMMUCA POCCUMCKON TpaXAaHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4Ue MOTUBALIUU K O0yUEHHUIO;

L[CJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAULIMI 0a30BOM HAYKN XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NESATENBbHOCTH IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, HPUCYIIUMHU IIEJIOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIMYUE MPABOCO3HAHUS HKOJIOTUYECKOM KyJNbTYpbl M CHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAlOTCAd B
€IMHCTBE Yy4YeOHOW W BOCHHUTATEIbHOW JESATENIbBHOCTM B COOTBETCTBHU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMH U
UJeanamMu poOCCUHUCKOIO rPakIaHCKOro O0IIECTBa, MPUHITHIMU B OOIIECTBE HOPMaMU
M TpaBWIaMHU TOBEACHMS, CHOCOOCTBYIOIIMMHU TpOLEccCaM CaMOIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTH O0YUYaIOIIUXCS.

JInyHOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(OPMUPOBAHHOCTh OIBITA IIO3HABATEIbHOW U MPAKTHUECKON JAESITENbHOCTU
oOy4Jaronuxcsi Mo peajin3aluy MPUHATHIX B OOIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpa:knaHCKOro BOCIMTAHMS:

OCO3HaHUsl 00YyYaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

OPENCTaBIICHUS O COLMAJIbHBIX HOpPMax M MPaBHIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH MPH CO3/IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHN YYeOHBIX U MO3HABATEIbHBIX 3a7a4, BHIMOIHEHUH XUMHYECKHX
AKCIIEPUMEHTOB;



CIOCOOHOCTH IOHMMAaTh W MPUHAMATh MOTHUBBI, HAaMEpPEHUs, JIOTHKY U
apryMEHTBI IPYTUX MPU aHAIU3€ PA3IUYHbIX BUAOB YUEOHOU AESATENbHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K HCTOPHUYECKOMY W HAay4HOMY HACJECAHIO
OTEUECTBCHHOU XUMUMU;

YBOXEHHUsSI K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUHM U TMPAKTUYECKOTO
MIPUMEHEHUSI XUMHUHU, OCO3HAHMS TOTO, YTO JIOCTM)KEHHS HAyKH €CTh PE3yJIbTar
JUIMTENIbHBIX ~ HAOMIOJACHUM,  KPOMOTJIMBBIX  DKCIEPUMEHTAIbHBIX  MOUCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHHUH U MOCJIEAYIOIIEM aHaIU3e
MH(}OpMaUK O MEPEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTE€UECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO IIOBEACHMUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallH, CBA3aHHBIE C XUMUUYECKUMHU SIBIICHUSIMU, U
IIPUHUMATh OCO3HAHHBIE pEUICHUS, OPHEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEICHHE W TOCTYIKH CBOMX TOBApHILEH C
IIO3ULIUA HPABCTBEHHBIX M IIPaBOBBIX HOPM M OCO3HAHME IOCJIEICTBUM ATHX
ITOCTYTIKOB;

4) gpopMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSI I[IEHHOCTEH 3J0poBOro u Oe3omacHoro oOpasza  KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PHU3WYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHnss TpaBwil 0e30macHOro OoOpallieHusi C BEIIeCTBaMH B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

MMOHUMAHUs [EHHOCTH MpPaBWJ HMHAWBUAYAJIbHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 3J0POBBIO U JKU3HHU JIIOJICH;

OCO3HaHUsl TOCIEACTBUNA M HENPHUATHS BpPEIHBIX IMPUBBIUEK (YMOTpeOsieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUs1);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HUCCIIeI0BATEIbCKON
JESITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX AEATEILHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTHUECKHUX 3a/1a4 COIHMAIbHOM
HaIPaBJIECHHOCTH (B paMKax CBOEr0 KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3YYEHHIO MPOQPECcCUi paziIMyHOro poja, B TOM
YKCJIE HA OCHOBE NPUMEHEHMSI IPEIMETHBIX 3HAHUI M0 XUMUMU;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yiabTaTaM TPYAOBOU N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHIYAJIbHON  TPaeKTOPHH
oOpazoBanusi, Oyayuieil npodeccuu v peaan3aiui COOCTBEHHBIX KU3HEHHBIX TUIAHOB



C Y4YETOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpedHOCTEH 00111ecTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU I1€JIeCO00pPAa3HOr0 OTHOUIEHUS K TMPHUPOJIe, KaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUSA TJIO0AILHOTO XapakTepa »JKOJIOTHYECKUX MpoOsieM, BIMSHUS
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE ITPUPOIHON U COLMAIIBHON CPEIBI;

OCO3HaHUsI HEOOXOJIMMOCTH MCTOJIb30BAHUS JTOCTUKEHUN XUMUU TSI pEIICHUS
BOITPOCOB PAILIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOI'O HEMPUATHUS NEUCTBUN, TPUHOCAIIUX BPE OKPYKaIOIIEH MTPUPOTHON
cpelne, yMEHHUS IPOrHO3UPOBAaTh HEOJATONPHUSATHBIE 3KOJIOIMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJu4yus Pa3BUTOTO HKOJOTMYECKOTO MBINUIEHUSA, HKOJOTHYECKON KYJbTYPHI,
OIIBITA JEATEIIBHOCTU DKOJIOIMYECKON HAIIPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
VMU B MO3HABaTEIbHOW, KOMMYHUKAaTUBHON W COLIMAIIBHON MPaKTUKE, CIIOCOOHOCTH
Y YMEHHS aKTUBHO MTPOTUBOCTOSATH UACOJOTUH XeEMOPOOUH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOILECTBEHHON MPAKTHKU;

MOHUMaHUs cHneuuUKd XMMHUM KAaK HayKd, OCO3HaHus €€ poid B
(GOpMHUPOBAHUM PAIIMOHATILHOTO HAYYHOTO MBIIUJIEHUS, CO3JaHUHM LEJIOCTHOIO
IpeJcTaBiIeHUsT 00 OKpY’KalolEM MHpe KaK O €JIMHCTBE NMPUPOJbl U 4YEJIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEM M peumeHuH npoOjeM COXpaHEHHUs
IIPUPOIHOTO PAaBHOBECHS,

yOEKIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JJIi COBPEMEHHOW ITUBUIIN3ALINHN:
B €€ I'YMaHUCTUYECKOM HANpPaBJICHHOCTU M Ba)XXHOW POJU B CO3JaHMM HOBOH 0a3bl
MaTepUaJIbHONW KYJIbTYpPbI, PELUICHUH TI00aJbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DJHEPreTUYECKOM, MHUIIEBOM H  3KOJIOTHYECKOU
0e30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00ECIIEYEHUN YCIOBUN YCIEIIHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HHU KAXKA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHMMaHUsA CYIIHOCTH  METOJIOB
MO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIOJIb30BATh
noJlyyaeMble 3HaHMs N7l aHaJu3a U OOBSCHEHUS SIBJICHUIM OKpY’KaIoLIEro Mupa u
MPOUCXOASIIUX B HEM M3MEHEHUH, YMEHUs JiejlaTh OOOCHOBaHHBIE 3aKJIIOYEHHS Ha
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LEJIbIO MOJTYyYEHHUs JOCTOBEPHBIX
BBIBO/JIOB;

CHIOCOOHOCTH  CaMOCTOSITEJIBHO ~HCIOJb30BATh XMUMHUYECKUME 3HAHUSA IS
pelieHus mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIINX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;



TOTOBHOCTHU U  CIIOCOOHOCTH K  HEMpPEephIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHUIO0, K AaKTHBHOMY IIOJIYYCHHUIO HOBBIX 3HAHMA 1O XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyla B paszNuyHbIX cdepax MpodecCHOHATbHON

NEATEIIBHOCTH.
METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS Y4eOHOro mpeamera «XHUMHA» Ha
YPOBHE CpeHEr0 0011ero 00pa3oBaHUs BKIOYAIOT:

3HAYUMBbIE TUTSL dbopMupoBanus MHUPOBO33PEHHUS oOyJaronuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOILEHAy4YHbIE MOHATHUS, OTpakarolue
LEJOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHUs, SIBJICHHE,
IPOLECC, CUCTEMA, HAay4YHbIM (DaKT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHs, UCCIIeOBaHUE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IpYTHUE);

YHUBEpCalbHble Y4YeOHbIE JEHCTBUSA (IIO3HABATEJbHbIE, KOMMYHUKATHUBHBIE,
peryJaTuBHbIE), obecreunBaronyie GopmMupoBaHue (YHKIMOHAIBHON TPaMOTHOCTU
U COLMAJIbHON KOMIETEHIIMH 00y4YaroInXCs;

CIOCOOHOCTh OOYYaOIIMXCS MCIOJI30BATh OCBOEHHBIE MEKIUCIUILIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHMSI U  yHUBEpCAIbHbIE  y4yeOHbIE  JEHUCTBUA B
ITO3HABATEJIbHOW U COLUAIIBHOW MPAKTHKE.

MeranpeaMeTHble  pe3yibTaThl OTPAXAarOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMU.

OBiagenue YHHBEpPCAJIbHBIMH Y4eOHBIMH NMO03HABaTeJbHbBIMH
NEeHCTBUSIMM:

1) 0a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyaIM3UPOBATh MPoOIEMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpPENENIATh UENU JEATEIIBHOCTH, 3aJ]aBas IapaMeTpbl W KPUTEPUU HX
TOCTUKEHUS, COOTHOCUTD PE3YIBTATHI AEATEIBHOCTH C ITOCTABJICHHBIMU LIEJSIMU;

HCIIOJIB30BaTh IPU OCBOEHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJICJISITh XAPAKTEPHbIE NPHU3HAKM MOHATHM M YCTAaHABIMBATh WX B3aMMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOIINE TMOHATHUS Ui OOBSICHEHHUSI OTACNIbHBIX (DAKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUU ISl KJIacCU(UKAIIMN BEUIECTB U XUMUYECKUX
pEaKLNiA;

YCTaHABIMBAaTh MPUYUHHO-CIECICTBEHHBIE  CBSI3U  MEXKIYy  HM3y4aeMbIMU
SBJICHUSIMU;



CTPOUTH JIOTHYECKHE pacCyXKIeHUs (MHAYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTM M TMPOTHUBOPEUYUS B paccMaTpUBaEMBIX
ABIICHUSAX, (POPMYITHPOBATH BHIBOABI U 3aKIIOUCHHUS;

OPUMEHSTh B MPOIECCE MO3HAHUS, MCIOJIb3yEeMble B XMMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, MPEOOPa30BBIBATh MOJICIbHBIC MPEICTABICHUS — XUMUYECKHM
3HaK (CUMBOJ) 3JIEMEHTa, XUMHU4YecKasi GopMyJia, ypaBHEHNE XUMHUECKON PEaKIuu —
IpU peHIeHUH YYeOHBIX I[MO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, IPUMEHATH
Ha3BaHHbIE MOJICJbHBIC MPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUil.

2) 0a3oBbI€e MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIQICTh OCHOBAMHM METOJOB HAy4YHOTO IO3HAHUS BEHIECTB M XUMHUYECKUX
peaKkuuu;

(opMyIUpOBATH LIETU U 3a]1a4H UCCIIEOBAHUS, UCIIOIb30BaTh OCTABICHHbBIE U
CaMOCTOSITENIbHO COPMYJIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBI g (OPMHUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXICHUIA;

BIIQ/JICTh HABBIKAMU CAMOCTOATEIHHOTO TUIAHUPOBAHHUS W TPOBEIACHHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOaTh 3a XOIO0M
mpolecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYyJIUpPOBATH
0000IIEeHNS] ¥ BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YNbTATOB HCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOW  HMCCIENOBATEIhCKOW U MPOEKTHOU
JESITeIbHOCTH, MPOSIBISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOMCKY
METOJIOB PpELICHUs] MPAKTUYECKUX 3a/ay, MPUMEHEHUIO PA3JIMYHBIX METOOB
MO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTHUPOBAThCS B  PA3NIMYHBIX HUCTOYHHUKAX uWHMoOpmaruu (Hay4dHO-
NOMYJISIpHAs JTUTepaTypa XUMUYECKOTO COJEPKaHUs, CIIPABOYHbIE TOCOOUS, pECypChI
WurepHera), aHanu3upoBaTh HH(OpPMALMIO  PA3IUYHBIX BHUIOB U (oOpM
MPEICTaBICHNS, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTE;

(GopMyTUpOBaTh 3aMpOChl U MPHUMEHATH Pa3jMYHbIE METOABl MPH TOUCKE U
orbope wuHbOpMANKMKM, HEOOXOMWMOW [T  BBIIOJIHEHHS]  y4eOHBIX  3ajad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIOJB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TIONCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BRIOMPATh ONTUMATBHYIO (JOpMY TpeicTaBlIeHNUsS HHPOpMaIUn
(cxeMbl, TpaduKH, AUarpamMmbl, TAOJIHUIIbI, PUCYHKHU U IPYTHE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUYECTBE CPEACTBA MPHU pabOTe C XUMUYECKOU
uHpopMalMe: TPUMEHITh MeXnpeaMeTHble ((pU3MYecKue U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, OpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;



UCIIONIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISITHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMHM JIHCTBUSIMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKTAaeMOl TeMbl B XOJ€ IHUaJora W/Wiu
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (OPMYIUPOBATH CBOU MPEMAJIOKEHUSI OTHOCUTEIBHO
BBITIOJTHCHUS TTPEIOKEHHON 3a1a4H;

BBICTYNIaTh C TMpe3eHTalMel pe3yJabTaTOB MO3HABATEIBHON EATEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMHU MPU BBITIOJHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPaKTUYECKONM pabdOoThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pea3allii Y4eOHOro MpoekTa U (OpPMYIUPOBATH BHIBOBI 11O
pe3ynbTaTaM MPOBENEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAHUSA TO3MUIMA B XOJE
00CyXeHusI 1 0OMEHAa MHEHUSIMHU.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJaISTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBaTh M OCYHIECTBISITh CBOIO TO3HABATEIHHYIO
JeSTeNbHOCTh, OmpeneNsisi e€ [end W 3a7Jadd, KOHTPOJIHUPOBaTh M 1O MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MPEAJIaraéMblil  aJlfOPUTM  ACHUCTBUH  NpH
BBIIIOJTHEHUU Y4YEOHBIX MW  HCCIENOBAaTENbCKUX 3ajad, BbBIOMpaTh Haubosee
3¢ (PeKTUBHBIN CMOCOO WX pemieHuss ¢ y4E€TOM TMOJYyYeHUs HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATENIHHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUSA Kypca «OpraHudeckass XUuMHUs» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  TPEACTABICHHM O  XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, POJIM XMMHUHU B IMO3HAHUU SIBJIEHUW MPUPOJIBL,
B (opMUpOBaHMM MBIIUICHUS M KYyJbTYpPbl JHMYHOCTH, €€ (PyHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOJMMOM [JIsi PEIICHUs MPAKTHUYECKUX 3a]ad M DKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U MPUPOTHON Cpeie;

BJIAJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAOIINE TOHATHS (XUMHUCCKHUI 3JIEMEHT, aTOM, JJCKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, XUMHUYECKas CBS3b,
CTpyKTypHasi (opMmyna (pa3BépHyTas M COKpaliéHHas), MOJb, MOJSpHas Macca,
MOJISIDHBIH  O0BEM, YIVIEpOAHBIA CKeNeT, (YHKIMOHANbHAS TPYIIa, paauKal,
W30MEpHs], U30MEPBI, TOMOJIOTUYECKHUMN P, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPOA U
a30TCOJAEpXKAIIME  COCIMHEHUS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE  COCIMHEHUS); TEOPUM W 3aKOHBI (TEOpHUS CTPOCHUS
opraHuueckux BemiecTB A. M. ByrtiepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);



3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHUHU; MHUPOBO33PEHUYECKUE 3HAHMUS,
JIeXKalMe B OCHOBE MMOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUU,
(aKTOJOTUYECKHE CBEICHUS O CBOWCTBAX, COCTaBE, IMOJYyYeHWH U O€30MacHOM
UCIOJIb30BAaHUU BAXXHEHIIMX OPraHWYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
NEeSTETbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh yMEHHUH BBISBIATH XapaKTEPHBIE NPHU3HAKH TTOHATHH,
YCTaHaBJIIMBATh WX B3aUMOCBSI3b, HCIOJIH30BaTh COOTBETCTBYIOIIME TMOHSTUS TPHU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHNYEeCKUX COCANHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHUH MCIOJIb30BaTh XHMHUYECKYI0 CUMBOJMKY JJIsi
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiéHHON) GopMyi
OpraHUYECKUX BEIICCTB U YPABHEHUIN XUMUUYECKUX PEAKIU, U3rOTABIMBATH MOJEIH
MOJIEKYJl OpPraHUYECKUX BEIIECTB JUIS WUIIOCTPAIMM WX XHUMHUYECKOTrO |
MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJICKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEHIECTB IO HX COCTaBy U CTPOCHUIO K ONpeAcICHHOMY
KJIacCy/Tpynne COoeAuHEHU (yIrJIeBOJAOPOJABI, KHUCJIOPOA U  a30TCOAEpKalllHie
COCIMHEHHUS, BBICOKOMOJICKYJIIPHbIC COEJUWHEHMs), JlaBaTh UM Ha3BaHHUS IIO0
cuctematudyeckoir HomeHknatype (IUPAC), a Takke NpuUBOIUTH TpUBUAILHBIC
Ha3BaHUSI OTJACJIbHBIX OPraHUYECKUX BEIIECTB (PTWJICH, MPOIMWICH, AalleTUJICH,
ATUJICHTJIMKOIb, TIHIEpUH, (eHomn, dopManbaeru, alneTaibIeruj, MypaBbUHAS
KHUCJIOTA, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTE€ApUHOBAsi KHUCJIOTA, TIIFOKO3a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNATh BHABl XUMHYECKOM CBS3U B
OpPraHUYECKUX COCTUHEHUSAX (OJUHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHUSI TMPUMEHSATH TIOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytiepoBa njis 00bSCHEHUS] 3aBUCUMOCTH CBOMWCTB
BEILIECTB OT UX COCTABAa U CTPOCHMUS; 3aKOH COXPAHEHUSI MAacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3UUCCKUE
M XUMHYECKHE CBOMCTBA TUIHMYHBIX TMPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHUYeCKUX BeEIIeCTB (METaH, 3TaH, dTUJIEH, MPOMUJIEH, alleTHIeH, OyTtaaueH-1,3,
MeTwiOyTaaueH-1,3, 0eH30J, METaHOJ, 3TAHOJI, ATUJICHTJIMKOb, TIUIEPUH, (HEHOI,
aleTanbAeTHl, MypaBbUHASI M YKCYCHAasi KHCJIOTHI, TJIOKO3a, Kpaxmall, IeJUII0I03a,
aMUHOYKCYCHAsl KHUCJIOTa), WJUIIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXIY HUMH
YPaBHCHUSIMU  COOTBETCTBYIOIIMX XUMHUUYECKHUX pEaKIUl C HUCIMOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYJ;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIEBOJOPOTHOTO
CBIpBS (HEPTH, MPUPOAHBIN Ta3, YIOJb), CIIOCOOBI UX MEPEepabOTKU U MPAKTUIECKOES
MIPUMEHEHUE TTPOYKTOB MEPEePadOTKH;

c(OPMUPOBAHHOCTh YMEHHM TMPOBOJAUTH BBIYUCICHUS MO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA



peaKiuy 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIM IPOAYKTOB PEAKIIHH);

c(hOpMHPOBAHHOCTh YMECHHUM BIAJCTh CUCTEMOM 3HAHWN 00 OCHOBHBIX METOZaX
HAay4YHOT'0 NTO3HAHUS, UCIIOIb3YEMBIX B XUMHUHU IPU U3YYEHUU BEIIECTB U XUMUYECKUX
aBJIeHUM (HaO0/IeHne, U3MEpPEHUE, SIKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BATh
CUCTEMHbIC XUMUYECKUE 3HAHUS JIJISl PUHSITHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEIIECTBAMU M UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOJATh MpaBUiia IMOJIb30BAaHUS XUMHUYECKON
nocyaoi u jabopaTOpHbIM O00OpYJOBaHHMEM, a TaKXe IMpaBuja oOOpalieHus ¢
BELIECTBAMU B COOTBETCTBHUHM C HMHCTPYKIMSIMHU IO BBIMOJHEHHUIO JaO0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBINOJHATH XUMUYECKUU
AKCIIEPUMEHT (TIPEBPAILEHUS OPTaHWYECKUX BEUIECTB MPU HArpeBaHUU, MOJIYyUYCHUE
JTUJICHA U U3YYECHUE €r0 CBOMCTB, KAUECTBECHHBIEC PEAKIMU OPraHUYECKUX BEILECTB,
JeHaTypauus OeJIKOB IIPH HarpEeBaHHUH, IBETHBIE PEaKUU OEJIKOB) B COOTBETCTBHUH C
MpaBUJIaMu TEXHUKU 0€30MacHOCTH MPU OOpAIIEHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyJ0OBaHUEM, NPEJICTABIATh PE3YyIbTaThl XUMUYECKOIO SKCIEPUMEHTA B (opMe
3aMiCH ypaBHEHHM COOTBETCTBYIOIIUX peaKkuii M (HOpMyIupoBaTh BHIBOJABI HA
OCHOBE ITUX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh yYMEHUN KPUTUYECKHM AHAJIU3UPOBATH XUMHUYECKYIO
uH(popManuIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

c(hOpMHUPOBAHHOCTH YMEHUM cobro1aTh npaBuia AKOJIOTUYECKHU
1eJ1ecO00pa3HOro TMOBEJACHUS B OBITY W TPYAOBOM JEATEIbHOCTH B LEJAX
COXpPAaHEHMUSI CBOEr0 3J0pPOBbS M OKPYXKAIOLIEW INPUPOAHON Cpelbl, OCO3HABATH
ONACHOCTh BO3JICWCTBUSA HA YKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIeCTB, MOHUMAas cMbica mnokazatens [IJIK, mosicHaTh Ha mpumepax crocoObl
YMEHBUIEHUS U IPEIOTBPAILECHHS NX BPEAHOTO BO3JAEHCTBUS Ha OPraHU3M YEJIOBEKA;

Uist OOy4YaroMMXCS C OTrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbS: YMEHHUE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX II0O3HAHMUS BEUIECTB U
XUMUYECKUX SBJICHUH;

UIA  CIenbIX W cHa0OBUASAIIMX OOydYarolUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemy oOo3naueHuid JI. bpaiins st 3amucu XMMHYECKUX

dhopmyi.
11 KJIACC

[IpeameTHbIEe pe3ynbTaThl OCBOEHUS Kypca «O0mas u HeopraHu4eckass XUMHUs»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUH: O  XUMHUYECKOH  COCTaBISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SBJICHUN NPUPOJIBI,



B (opMupoBaHMM MBIIUICHUS W KYyJbTYPbl JUYHOCTH, €€ (yHKIHOHATHHOM
IPaMOTHOCTH, HEOOXOAMMOU ISl PEIICHHS MPAKTHYECKUX 3a1ad M IKOJOTUYECKU
000CHOBAHHOTO OTHOIIICHUS] K CBOEMY 37I0pPOBbIO U IPUPOHOU CPEIE;

BJIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME MOHATHUS (XMMHYECKUH 3JIEeMEHT, aToMm, Hu30Tom, S-, p-, d-
AJNIEKTPOHHBIE OpOWTANIM AaTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OO0OBEM,
BAJICHTHOCTh, JJICKTPOOTPHUIATEILHOCTh, CTENEHb OKHCJICHUSI, XUMUYECKasi CBS3b
(xoBaJieHTHAasi, MOHHAs, METAJUIMYECKasi, BOJOPOAHAS), KPUCTAINIMYECKAs PEIIETKa,
TANBl ~ XUMHUYECKUX  pPEaKUUW, pacTBOp,  DBJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANEKTPONUTUYECKAST ~ AUCCOIMALNS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMUYECKON peakluh, XUMHUUYECKOE PAaBHOBECHUE);, TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON JUCCOLMalny, iepuoandeckuil 3akon . 1. MenaeneeBa, 3akoH
COXpPAaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS WM MPEBPAIICHUS SHEPTUU MPH
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM  SI3BIK  XHMHH,
MUPOBO33PEHUYECKUE 3HAHUsA, JIekKAlMEe B OCHOBE IOHUMaHUS TNPUYUHHOCTH U
CUCTEMHOCTH XHWMHYECKUX SIBJIICHUM, (PaKTOJIOTHMUECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJIYYCHUU U OE€30MaCHOM HCIOJIb30BAaHUU BAXKHEUIIMX HEOPTraHUYECKHUX
BEILIECTB B OBITY U MIPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHUHN BBISBIATH XapaKTEpHbIE NPU3HAKU TIOHSATHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIME TMOHSTHUS TPHU
OTNMCAaHUU HEOPTraHWYECKUX BEIIECTB U UX MPEBpaICHU;

c(OPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XHMHUYECKYI) CUMBOJIHKY IS
coctaBieHuss  GOpMyd  BEHMIECTB W YPaBHCHMM  XUMHUYECKHX  PEaKIIHi,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIbHBIX
HEOPraHMYECKUX BeIIECTB (yrapHbld Ta3, YIJAEKUCHBIM Tra3, aMMHakK, TaméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAsS COMA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUW OINpPEACNSATh BAJCHTHOCTh M CTENEHb OKHUCIICHUS
XUMUYECKUX DBJIEMEHTOB B COCIMHEHUSX PA3JIUYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYeCKasi, BOJAOPOJHAs) B COCIWHCHUSX, THII
KPUCTAUTMUECKON PEMIETK KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJIsIpHas,
HMOHHAasl, METaJUIMYEeCKasi), XapakTep Cpeibl B BOJHBIX PAaCTBOPAaX HEOPTraHUYECKHUX
COCJMHCHUI;

c(hOpPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHAIICKHOCTh HEOPTAHUUECKHIX
BEIIIECTB O MX COCTABY K OMNPENENEHHOMY KJacCy/TpyIie COeIUHEHUM (MpOCThIe
BEIIIECTBA — METAJIbl U HEMETAJUIbl, OKCHUJIbI, OCHOBAHUS, KUCIOTHI, aM(OTEepHbIC
TUAPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUHN PAaCKPBIBATh CMBICH MepuoAndeckoro 3akona J[. 1.
MenneneeBa U JIEMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIONIYIO0, OOBSICHUTEIBHYIO H
IPOTrHOCTUYECKYIO (PYHKIUU;



c(OpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh IJIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleproguyeckoil cucTeMbl XHUMHYECKHX
anemeHToB JI. M. MenzeneeBa, UCHONb3ysl MOHATHA «S-, P-, d-DIIEKTPOHHBIE
opOUTaNINY, «IHEPIeTUYECKUE YPOBHM», OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHMX DJIEMEHTOB M MX COCIWHEHUH [0 IEepHoAaM M TIpyIIaM
Ilepnonmueckoi cucteMbl XUMUYECKHX d1eMeHTOB [[. . Menneneena;

chOpMHPOBAHHOCTh  YMEHHUW  XapaKTepu30BaTh  (OMUCHIBATH)  OOImIMe
XUMUYECKHE  CBOWCTBA  HEOPraHWYECKHMX  BEIIECTB  PAa3IMUHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBS3M MEXKIY HEOPraHWYeCKUMU
BELIECTBAMH C ITOMOIIBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c()OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIUPOBATH XHMHYECKUE PEAKUUU I10
pazIMYHBIM MpU3HAKaM (YUCITYy M COCTAaBY pEarupyrolluX BEIIECTB, TEMIOBOMY
3¢ deKTy peakuuu, U3MEHEHUIO CTEIEHEH OKHUCIIEHUS DJIEMEHTOB, OOpaTUMOCTU
pEaKIMH, YYaCTHIO KaTaau3aTropa);

c()OPMUPOBAHHOCTh YMEHUH COCTABISTh YPaBHEHUS PEAKLMN pa3InYHBIX
TUIIOB, TOJIHBIE M COKPAIUEHHBbIE YpPaBHEHUS PEAKIMi MOHHOTO OOMEHA, yYHUThIBas
YCJHOBUS, ITIPX KOTOPBIX 3TH PEAKIIMHU UAYT 10 KOHIIA;

cOPMUPOBAHHOCTh ~ YMEHUIl  NPOBOAUTH  pEaKLUUH, MOATBEP)KAAIOIINE
KAUECTBEHHBII COCTAaB PA3JIMYHBIX HEOPraHWMYECKUX BELIECTB, pPaclO3HABATh
OMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPraHUYECKHX
BEILIECTB;

cOPMUPOBAHHOCTh ~ YMEHHUH  pacKpblBaThb  CYLIHOCTb  OKHMCIUTEIIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHMS 3JIEKTPOHHOrOo OanaHca
ATHUX PEaKINM;

c(OPMHUPOBAHHOCTh YMEHHUIM OOBACHITH 3aBUCUMOCTH CKOPOCTH XWMHUYECKOU
pEeaKLMK OT PA3IUYHBIX (PAKTOPOB; XapaKTEP CMEUIEHUSI XUMUYECKOIO PaBHOBECHS B
3aBUCUMOCTH OT BHeITHero Bo3aeicTus (nmpunuui Jle [Hlatense);

cOpPMUPOBAHHOCTh YMEHUH  XapaKTepHu30BaThb XUMHUYECKHE IPOLIECCHI,
JeXaluye B OCHOBE MPOMBINUIEHHOTO MOJIYYEHUs CEPHOM KHCIOTBHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUN 00 OONIMX HAy4YHbIX MPUHLHUINAX MU
AKOJIOTUYECKUX MPOoOJIeMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYUCIECHUS C HCIIOJIb30BAHUEM
MOHSITHSI «MaccoBas J0Js BELIECTBA B PaCTBOPE», OObEMHBIX OTHOIICHUN T'a30B IpU
XUMUYECKUX PEaKlUsAX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIHMU
BELIECTB, TEIUIOBOr0 3(p(deKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHs] MaccChl
BEILIECTB, IPEBPALEHUS U COXPAHEHUs JHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyiod M 1a00OpaTOpHbIM OOOpYIOBAaHUEM, a TaKXKe IMpaBuia oOpalleHus ¢



BEIIIECTBAMH B COOTBETCTBHUU C WHCTPYKIIUSIMH TIO BBHITIOJIHEHHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh U  BBIMIOJHITh XHUMHYECKUN
AKCIIEPUMEHT (Pa3jo’KE€HHE MEpPOKCUIa BOJAOPOJia B IMPUCYTCTBUU KAaTalM3aToOpa,
ONPENEIICHUE CPEIbl PACTBOPOB BEILIECTB C MTOMOIIBI0 YHUBEPCAIIBHOTO UHINKATOPA,
BIIUSIHUE PA3JMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIuH, PEaKInuu
HOHHOTO OOMEHa, Ka4eCTBEHHBIC peakIuu Ha CyibdaT-, KapOOHAT- W XJIOPHU/I-
AHWOHBI, HA KAaTUOH aMMOHHS, PEIICHHE HKCIEPHUMEHTAJIBHBIX 3a/lad [0 TEeMaMm
«Meramnbs» 1 «Hemeramib») B COOTBETCTBUM € MPABUIIAMH TEXHUKUA 0€30MacHOCTU
npu oOpalieHuu ¢ BelleCTBaMU M JabOpaTOpPHBIM 000PYIOBaHUEM, MPEIICTABISATH
pe3yabTaThl XMMHUYECKOTO  JKClepuMeHTa B (GopMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuii ©u (QopMyaupoBaTh BBIBOJALI Ha OCHOBE JTHX
pE3yJbTaTOB;

c(hOPMHUPOBAHHOCTh yYMEHUN KPUTHUYECKH aAHAJIU3UPOBATH XUMHYECKYIO
uH(pOpMaIMIO, TMOJY4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIuu, MHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh MpaBuia JKOJIOTUYECKHU
[[EJIECO00PA3HOTO TOBEJACHUST B OBITY U TPYAOBOM JEATEIBHOCTH B IENSAX
COXPAaHEHHsSI CBOETO 3JI0POBbS M OKPYXKAKOILIEW NPUPOJHOW Cpenbl, OCO3HABATH
OTIaCHOCTBh BO3JICMCTBUSI HA >KMBBIE OPTraHU3MbI OMPEACIEHHBIX BEIIECTB, TOHUMAS
cmbpic  nokazatenss IIJIK, mosicHATh Ha mnpuMepax crnocoObl YMEHBLIEHUS U
MPENOTBPAIIEHUS UX BPETHOTO BO3JAECHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsT OOY4YarOIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 370POBBS: YMEHHUE
MPUMEHSATh 3HaHUST 00 OCHOBHBIX JIOCTYNMHBIX METOJaX TIO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUH;

JUISL  CJIETIBIX W CIHA0OBUIAIIMUX OOYYalOIIUXCA: YMEHHE HCMOJb30BaTh
penbeHO-TOUCHHYIO cucTemMy oOo3HaueHmi JI. bpaitns mis 3anmucu XUMHYECKHX

dbopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
HanmeHnoBanme
Ne Koutpoas IIpakTuu JuieKTpOHHbIE (UG poBbIE)
n/n PAIICIOR 1 TEM Bcero  Hble ecKue o0pa3oBaTejibHbIE PeCypPChI
NpOrpamMmbl
padoThI padoThI
Paznen 1. Teopernueckue 0OCHOBBI OPraHMYeCKO XUMUM
[Ipenmer
OpraHnu4ecKou
11 zfgiip;eopnﬂ 4 https://resh.edu.ru/uploads/col
lection/5e25¢12926650.pdf
OpraHUYECKUX
COCIMHECHUH A.
M. bytieposa
Wroro no pazneny 4
Pa3nea 2. Yraesogopoasnl
IIpenensvHbie N3nareancTBO
2.1 yII€BOAOPOABI — 2 «IIpocsemienune»
AJIKaHbI WWW.Prosv.ru
HenpenensHusbie
YIJIEBOIOPOLIBI: Poccuiickui
2.2 aJIKCHBI, 5 o011eo0pa3oBaTeabHbIN
aJIKaJUCHBI, [Topran www.school.edu.ru
AIIKIHBI
)3 Apomaruyeckue ) https://resh.edu.ru/uploads/col
YTJIEBOAOPOIBI lection/5e25¢12926650.pdf
[IpupoaHbie
54 HWCTOYHUKU 3 1 1 https://resh.edu.ru/uploads/col
YTJIE€BOIOPOAOB U lection/5e25¢12926650.pdf
uX nepepaboTka
Hroro o pazneny 12

Paznen 3. Kuciopoacoaep:kamnue opranndecke coeJuHeHUst

N3narenscTBO
3.1 Crnuptsl. ®enon 3 "[IpocBemienune"
http://www.prosv.ru/
Anberupl.

39 KapOonoBsie 5 1 https://resh.edu.ru/uploads/col
KHUCJIOTBI. lection/5e25¢12926650.pdf
CrnoxHble 3¢upbl

3.3 VYrneBoasl 3 https://resh.edu.ru/uploads/col




lection/5€25¢12926650.pdf

Hroro no pazneny

11

Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

AMUHEL
4.1 AMUHOKHCIIOTEL.
benxu

Hroro no pazneny

Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5

http://www.school.edu.ru/

IT .
51 K:aCTM;CCH 5 https://resh.edu.ru/uploads/col
' YAyRH: lection/5¢25¢12926650.pdf
Bonokna
Wroro no pazneny 2
OBIIEE KOJIMYECTBO
YACOB I1O 34

[TPOT'PAMME




11 KJIACC

KoumnuecTBo yacos JJIeKTPOHHBIE
HanmeHnoBanue
No Ko]—[Tpo,n (HH(l)pOBLIe)
pa3aesioB U TeM IpakTuyecku
n/n Bceero bHBIE 05pa3OBaTeJIbHLIe
NPOrpamMmbl e padoTsl
padoTbI pecypchl
Pasznea 1. TeopeTuyeckue 0CHOBbI XUMHH
CtpoeHne aToOMOB.
[Tepuoanueckuit Ennnasg xoiuieknusa
3aK0H U i (poBHIX
1.1 [Tepuonuueckas 4 00pa3oBaTeIbHBIX
CHCTEMA XUMHYECKUX pecypcoB www.school-
anementos /1. U. collection.edu.ru
Menneneena
CtpocHue BeliecTBa.
1.2 MHoroo6pa3ue 4 http://www.school.edu.ru/
BEILIECTB
X
1.3 HMITHECKHC 7 1 1 http://www.school.edu.ru/
peakuu
Hroro no pazaeny 15 http://www.school.edu.ru/
Pasjnen 2. Heoprannueckas xummusi
71 MeTtaninl 6 | http://v.vww.school—
collection.edu.ru/
https://resh.edu.ru/uploads/
2.2 Hemeraminl 9 1 1 collection/5e25¢12926650.
pdf
CBs3b
B O— https://resh.edu.ru/uploads/
2.3 P 2 collection/5e25¢12926650.
OpraHUYECKUX daf
BEIIECTB &
Hroro no pazneny 17
Pa3zpen 3. XuMus 1 ;Ku3HbL
https://resh.edu.ru/uploads/
3.1 XUMHA U KU3HD 2 collection/5€25¢12926650.
pdf
Hroro o pazneny 2
OBILEE KOJIMYECTBO
1 34 2 3

YACOB I10 ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka KonTposabHbie lpatruge - Jara tuppossie
n/n Bceero CKHe U3yYEeHUs oOpa3oBaTe/ibHbIE
padoThI
padoThI pecypcbl
https://resh.edu.ru/u
1 [Ipeamer oprannyeckoil XUuMHUH 1 03.09. 2024 ploads/collection/Se
25¢12926650.pdf
Teopust XUMHUUECKOTO CTPOEHUSI https://resh.edu.ru/u
2 OpraHUYeCKUX COeTMHEHUN A. M. 1 10.09. 2024 ploads/collection/5e
byrneposa 25¢12926650.pdf
https://resh.edu.ru/u
3 CocTrosiHuE IEKTPOHOB B aTOME 1 17.09.2024 ploads/collection/Se
25¢12926650.pdf
Krnaccugukanus opraHnueckux https://resh.ed}l e
4 coenenmii. TIpaBia HOMEHKIATYEL 1 24.09.2024 ploads/collection/5e
25¢12926650.pdf
H3narenscTBO
5 CTpoeHue, usoMepus, HOMEHKIATYpa 1 01.10.2024 «IIpoceemenue»
AJIKaHOB
WWW.pProsv.ru
6. CBoiicTBa, MOTy4YE€HUE U IPUMEHEHUE | 08.10.2024 WWW DrOSY U
aJIKaHOB Ha mpuMepe Metana. [{uknoankaHsl. .
Poccuiickuit
7 AJIKEHBI: CTPOEHUE, U30MEPHS, 1 15.10.2024 o01meo0pa3oBarelb

HOMEHKJIaTypa

HbIi [Topran
www.school.edu.ru




CgoiicTBa, MOJy4eHUE U IPUMEHEHUE

8 22.10.2024 www.school.edu.ru
AJIKEHOB
9 Ankanuensl. Kayuyk u pe3una. 05.11.2024 www.school.edu.ru
10 AJNKUHBL. ALETUJIEH U €r0 TOMOJIOTH. 12.11.2024 www.school.edu.ru
BeH30J1 1 €ero roMOJIOTH, UX CTPOCHUE U hutpsfitesh.edu il
11 N ’ 19.11.2024 ploads/collection/5e
croueTEa 25¢12926650.pdf
[IpupoHbIe HCTOYHUKHU YIIE€BOIOPOIOB! https://resh.ed}l e
12 . . 26.11.2024 ploads/collection/5e
MIPUPOIHBIN ra3, KAMEHHBIH YTOJb. 2512926650 pdf
https://resh.edu.ru/u
13 Hedts 1 e€ nepepabotka. 03.12.2024 ploads/collection/5e
25¢12926650.pdf
. https://resh.edu.ru/u
O000111eH1E 3HAHUH 110 TEME )
14 VT IEBOOPOED 10.12.2024 ploads/collection/5e
25¢12926650.pdf
[TpakTuyeckas padora Ne 1 https://resh.edu.ru/u
15 «KauecTBEHHBIN aHAIN3 OPraHUYECKUX 17.12.2024 ploads/collection/Se
COEIUHEHUIN» 25¢12926650.pdf
16 KonTponbHas pabota mo pazaeny 24.12.2024
«YTIIeBOAOPOIBD
17 Hpenenvibie Oﬂf{ OBTOMITHIC CHIUPTHL, Hx 14.01.2025 www.school.edu.ru
CTPOCHHUE U CBOWCTBA.
18 Moroatomitbie crptsi. Honyserne i 21.01.2025 www.school.edu.ru
3HAYEHUE CIIUPTOB.
19 ®eHoT U apOMaTUYECKUE CITUPTHI. 28.01.2025 www.school.edu.ru
20 ATNBIETHIbl M KETOHBI: POpMaIbIACTUT U 04.02.2075 https://resh.edu.ru/u

all€TOH.

ploads/collection/5e




25¢12926650.pdf
https://resh.edu.ru/u

21 KapOoHOBBIE KHCITOTHI. 11.02.2025 ploads/collection/5e
25¢12926650.pdf

. https://resh.edu.ru/u

22 Hpegcmqecxas{ padora Ne 2. «Cpofictsa 18.02.2025 ploads/collection/Se
KapOOHOBBIX KUCIIOT 25¢12926650.pdf

https://resh.edu.ru/u

23 Crnoxuble 3(hupbl 25.02.2025 ploads/collection/Se
25¢12926650.pdf

https://resh.edu.ru/u

24 Kuppl. CUHTETHUUECKHE MOIOIIIUE CPEACTBA. 04.03.2025 ploads/collection/5e
25¢12926650.pdf

25 VYraeBoasl. I'mroko3a. 11.03.2025 www.school.edu.ru

26 Caxapo3a. 18.03.2025 www.school.edu.ru

https://resh.edu.ru/u

27 Kpaxman u nemntonosa. 01.04.2025 ploads/collection/5e
25¢12926650.pdf

https://resh.edu.ru/u

28 AMUHBI. 08.04.2025 ploads/collection/5¢
25¢12926650.pdf

https://resh.edu.ru/u

29 AMUHOKHCIIOTHI 15.04.2025 ploads/collection/5e
25¢12926650.pdf

https://resh.edu.ru/u

30 benkn 22.04.2025 ploads/collection/5e
25¢12926650.pdf

31 [TpakTuueckas pabora Ne3 «Pemenue 29.04.2025 https://resh.edu.ru/u




OKCIICPUMCHTAJIBHBIX 3aJla4 Ha IIOJIYUCHHUEC
" pacCro3HaBaHWEC OPraHNYCCKUX BCIICCTB»

Kontponbras padotaNe2 mo reme

ploads/collection/5e
25¢12926650.pdf

32 «Kucnopoaconepxaiiye opraHu4ecKue 1 06.05.2025
COETUHEHUS»
33 CuHTeTHYeCcKue NOJIUMEPHI. 1 13.05.2025 www.school.edu.ru
34 CuHTEeTHYECKHE KaydyKH U BOJIOKHA. 1 20.05.2025 www.school.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne I ara uudpoBbie
Tema ypoka KouTtpoJbHbie parie p
n/n Bcero CKHe U3yYEeHUs oOpa3oBaTe/ibHbIE
padoThI
padoThI pecypcbl
XUMHUYECKUH DJIEMEHT. ATOM — CIIOXKHAs hitpssfireshiedu.tufupl
1 qACTIIA ' 1 03.09.2024 oads/collection/5e25¢
Ha 1425f7ad.pdf
https://resh.edu.ru/upl
2 DONeKTpOHHBbIE KOH(QUTYpaIlMh aTOMOB. 10.09.2024 oads/collection/Se25¢
1425f7ad.pdf
o
3 MomIOTooRA. o CEAAE G GOB eMeHH.oﬁ. 1 17.09.2024 oads/collection/5e25¢
Aeneend, P 1425f7ad.pdf
TEOPHEI CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHH S CBOWCTB
4 XUMHYECKHUX 3JIEMEHTOB U UX COSTMHEHUH TI0 | 24.09.2004 www.school.edu.ru
rpynnaM u nepuogam. 3HaueHue
MEePUOINYECKOT0 3aKOHA | CUCTEMBI.
s Crpoenue BemiecTBa. MonHas u koBajJeHTHas | 01.10.2004 www.school.edu.ru
XUMHYECKasl CBS3b,
6 Meraunueckas U BOIOPOAHAs CBS3H. 1 08.10.2024 www.school.edu.ru
I1 .
OHSITHE O TUCTIEPCHBIX CUCTEMax hitp-//www.school-
7 HcTuHHBIE U KOJUIOUAHBIE PACTBOPBI. 1 15.10.2024 .
collection.edu.ru/
MaccoBas 1071 BEIIeCTBa B pacTBOpe
g Krnaccudukanus u HoMeHKIaTypa 1 22.10.2024 http://www.school-

HEOpPraHWYEeCKUX coeuHeHni. [ eneTnueckas

collection.edu.ru/




CBs3b HCOPraHM4YCCKUX BEIICCTB, PAa3JIMYHBIX
KJ1aCCOB

Kiaccudukanus XuMuaeckux peakiui B

http://www.school-

HaHpH)KCHI/Iﬁ METAJlJIOB

9 HEOPraHU4YECKOW U OPraHUYECKON XUMUHU. 05.11.2024 .
collection.edu.ru/
PacyeTsl o TEpMOXUMHUYECKUM ypaBHEHUSIM.

10 Ckopoctb peakuuu. OOpaTUMbIe pEaKIiH. 12.11.2004 http://v'vww.school—
XHUMHUYECKOE paBHOBECHE collection.edu.ru/
[IpakTuueckas padora Ne 1. «BnusiHue https://resh.edu.ru/upl

11 pa3nuyHbIX (PaKTOPOB HA CKOPOCTh 19.11.2024 oads/collection/5e25¢
XUMHUYECKOHN peaklum» 1425f7ad.pdf
6) !

o —

12 e HoP HO P L z . pa 26.11.2024  oads/collection/S5e25¢

KIIMA HOHHOTO oOMeHa. ['n "
) APoT 1425f7ad.pdf
OpPTaHUYECKUX U HEOPTaHMYECKHUX BEIECTB
OKuCINTENEHO-BOCCTAHOBUTENIBHBIE
http://www.school-

13 peakuuu. [lonarue o0 anexkTponuze 03.12.2024 .

N collection.edu.ru/
pacIiiaBoB U pacTBOPOB COJIeH

14 O06001IeHNEe 3HAHMI 110 pa3aeTy 10.12.2024 http://v'vww.school-
«TeopeTndeckue OCHOBBI XUMUU» collection.edu.ru/

K http: .school.

15 OHTpOJIbHAs paboTa Mo pasneny 17.12.2004 ttp://www.school.ed
«TeopeTndyeckre OCHOBBI XUMHUM u.ru/

Mertaiel, ux nojgoxenue B [leprogunueckoi
crcTeMe XUMHUYECKUX dieMeHToB /l. 1.
http:// .school.ed
16 MeHeneeBa 1 0COOEHHOCTH CTPOSHUS 24.12.2024 rp / WWW.SC002.C
u.ru.
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METaJIJIOB
17 CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUH P 14.01.2025 http://www.school.ed

u.ru/




XUMHUYECKHE CBOMCTBA BAXKHEHIITNX

https://resh.edu.ru/upl

18 METaJUIOB (HATpUH, Kajdui, Kalblui, Maraui, 21.01.2025 oads/collection/5e25¢
ATIOMUHUN). 1425f7ad.pdf
XMMUUECKUE CBOMCTBA XpOMa, MEIU U X hitpssfireshedu.tufupl

19 .- ’ 28.01.2025 oads/collection/5e¢25¢

1425f7ad.pdf

20 XPIMI/I‘-IGCKI/iC CBOICTBA IIMHKA, KeJie3a U BX 04.02.2025 http://www.school.ed
COCAMHCHHI u.ru/

[IpakTuueckas padbora Ne 2. "Pemienue http://www.school.ed

21 AKCIIEPUMEHTAIIBHBIX 3a/a4 110 TeEMe 11.02.2025
«MeTtaibl B UX COCIUHCHH" u.rw/

HemeTamiel, UX MOJI0KEHUE B
Hepnonnqec,:xoﬁ CHCTEME XUMHUYECKUX htpsiffresheedu.rufupt

22 18.02.2025 oads/collection/5e25¢
anemeHToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB 1425(7ad.pdl
du3znyeckue CBOMCTBA HEMETAJIIOB. http://www.school.ed

23 AnnoTponus HeMEeTauIoB (Ha pUMepe 25.02.2025 wru/

KHCJIOpoJia, cepbl, hocdopa u yriepoia) -
XUMUYECKHE CBOWCTBA TaJIOTEHOB, CEPhI U HX htpssifreshedu.rufupt

24 . ’ 04.03.2025 oads/collection/5e25c¢
COCHHEHIH 1425f7ad.pdf
Xumudeckue cBoiicTpa a3ora, Gocdopa u ux https://resh.c?du.ru/upl

25 . ’ 11.03.2025 oads/collection/5e25¢
COCHHEIH 1425f7ad.pdf
XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U https://resh.(?du.ru/upl

26 X CoMHeHH ’ 18.03.2025 oads/collection/5e25¢

1425f7ad.pdf

27 [IpuMmeHeHne BaXKHEUIINX HEMETAIIIOB U UX 01.04.2025 https://resh.edu.ru/upl




COETUHEHUN

O06001IeHre ¥ cucTeMaTh3alus 3HaHUH 110

oads/collection/5e25¢

1425f7ad.pdf
http://www.school.ed

28 1 08.04.2025
teme «Hemeramisny. u.ru/
[TpakTuyeckas padora Ne 3. «Permenune
http:// .school.ed
29 AKCIEPUMEHTAIIbHBIX 33724 110 TEME 1 15.04.2025 rp / WIWW.SCI002.C
u.ru
"Hemertanmsi"» -
Kontponbnas padota mo temam «MeTauibiy
http: .school-
30 u «Hemeramnsny/Beepoccuiickas 1 22.04.2025 D //V.VWW SER00
collection.edu.ru/
poBepouHas paboTa
31 Heoprannueckue n opraHu4eckKue KUCJIOTHI. 1 79.04.2025 http://v'vww.school—
Heopranuueckue u opraHu4eckrue OCHOBaHUS collection.edu.ru/
AmMpoTepHbIC HEOpraHUYECKHE U
1 OpraHv4ecKkue coenuHenus. I 'enernueckas 1 06.05.2025 http://v'vww.school—
CBA3b HEOPraHUYECKUX U OPraHUYECKUX collection.edu.ru/
BEILIECTB
13 Ponp xumuu B (16ecnequm:1 9KOJIOTUYESCKOM, | 13.05.2005 http://vyww.school-
SHEPreTUYECKON U MUILEBOI 0€30MacHOCTH. collection.edu.ru/
http:// .school-
34 XuMus ¥ 370pOBBE YeIIOBEKa 1 20.05.2025 . V.VWW SER00
collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. Xumus, 10 xnace/ Pynsutuc I'.E., ®enpaman @.I'., AkunoHepHoe 001IecTBO
«M3narenbctBO «lIpocBemenner, 2020. — 224c.

2. I'abpuensan O. C. Xumus. 10 xinacc. ba3oBelii ypoBeHb: y4eOHUK 115
o01eobpazoBaTenbHbIX Yupexaenuid.- M.: JIpoda, 2009. - 191c.

3. I'abpuensn O. C. Xumus. 11 knacc. ba3oBblil ypoBeHb: YUeOHUK IS
o01eodpazoBaTenbHBIX Yupexaenuid.- M.: Jlpoda, 2009. - 223c.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. T'abpuensn O. C. Xumus. 10 kinacc. bazoseiii yposens: yueOnuk/ O.C. ['abpuensn. — 2-e
u3., ctepeotuil. - M.: Jlpoda, 2014.

2. Pymutuc I'. E. Xumust. 10 kirace: yue6. mis o0meoOpa3oBart. opraHu3aiuii: 6a30BbIi
ypoBens /I'. E. Pymsutuc, ©. I'. ®enpaman. — 7-e uza.- M.: [Ipocsemenue, 2020.- 224c.

3. lN'abpuensu O.C. [Iporpamma kypca xumuu s 8§ — 11 kiaccoB 001eo0pa3zoBaTeIbHbIX
yupexaenuii, - M.: [Ipoda, -2011 r.; 10 xmacc.

4. I'abpuensn O. C., OctpoymoB U. I'. Xumus. 10 kmacc: Meroaudaeckoe mocoodue. - M.:
Hpoda, 2001.- 160c.

5. I'abpuensn O. C., OctpoymoB U. I'., E.E. OctpoymoBa Oprannyeckasi XMMHsI B TECTaXx,
3amavax, ynpaxknenusx. 10 kmacc: YuebHoe nocobue st 061eo0pa3zoBaTebHbIX
yupexaenuit.-M.: Ipoga, 2003,.-400c.

6. KonTponbHo - uameputensubie marepuansl. Xumus: 10 kmace/Coct. H. I1. Tpoery6osa.
M.: BAKO.- 2011.-96c.

7. Kum E. TI. Xumus. 10 knacc. Pabouast rerpans: 4.1.- Caparos: Jlunei, 2005.- 80c.

8. KonTposbHo - n3mepurensHble Matepuansl. Xumus: 11 kimace/Coct. H. I1. Tpoery6oga.
M.: BAKO.- 2011.- 112c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
UHTEPHET

1. https://resh.edu.ru/uploads/collection/5e25¢1425f7ad.pdf

2. https://resh.edu.ru/uploads/collection/5e25¢12926650.pdf

3. Poccuiickuii o6meo0pazoBatenbublil [lopran www.school.edu.ru

4. Enunas xomiexius mupoBbix 00pa3oBaTeNbHBIX PECYpCOB
www.school-collection.edu.ru

5. M3parensctBo «IIpocBenieHne» www.prosv.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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