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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii deaepanumny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mpeameTa «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbeie TosiokeHuss GI'OC COO o B3auMO0OYCIIOBIECHHOCTH IICJICH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHY)XUT 3aBEpLIAIOIIMM JTAllOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme MO0 XHMUHU € YYETOM CHelU(pUKH HAYKH XUMHUM, €€ 3HAYCHHS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOyIO0 POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI M YeJOBeKa, KOTopoe (popMupyeTcss B XMMHUU HAa OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTajia
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M KHU3HU KaXJI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHS KaK Hayka
co3uaTelbHas, KAaK HayKa BBICOKMX TEXHOJOIMH HalpaBeHa Ha pEIICHUE
IJI00ANBHBIX TPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEYECTBA — CBHIPHEBOM,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM € OOIIMMHU LEASIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumusp» (10—11 kmaccsl, 6a30BbIi ypoBEHb
U3YYEHUS) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 UM JJs  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMa ~ nipeAMeTa «XHUMHS»  SBISIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmass U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMM W3 OO0Ield XMMHH) U
opraHu4eckol xumuu. POpMHUpPOBAHUE JAHHOW CHCTEMBI 3HAHWW NPU U3YYECHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHMS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepkaHus KypcoB — «Opranumdeckas Xumus» U «OOmas u
HEOpraHuyeckas XuMus» c(opmMupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0 YydeOHOro Marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHSI OPraHMYECKHUX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3y4aeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4eckol XWMHUU IOJIyYarOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[Ton HOBBIM yriom 3peHusi B mnpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas M HeopraHuyeckas



XUMHS» 00yYaromMMcsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUYECKUX MO3ULUH,
rIyoke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o011aromIel 10 00BIACHSIONICH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O Ba)KHEWIIMX BEILECTBAX, UX COCTaBE, CTPOCHMH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMUYECKUX PEAKLUMSIX, UX CYLIHOCTU H
3aKOHOMEPHOCTSAX MNpPOTEeKaHus JomnoyiHsgeTrcss B Kypcax 10 um 11 kmaccos
AJIIEMEHTAaMHU COJAEpKaHMsI, UMEIOUMMH KyJIbTYPOJOTUUYECKHM W NPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT IMOHHMMAHHUIO B3aUMOCBS3M XUMHH C
JpYIrMMH HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUA K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POpPMALUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAaHWM, pelmeHus HWHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1ad. B 1enom cogepkanue yueOHOoro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  M3YYEHHS OpPUEHTUPOBAHO  Ha
(dbopMupoBaHUE y OOYyYarOIIMXCS MHPOBO33PEHUYECKONM OCHOBBI Ul MOHUMAaHMS
¢unocopckux uied, TaKux Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpraHUYEeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBJICHUNA MYyTEM OSKCIEpPUMEHTA H
pellieHusT MPOTUBOPEYMH MEXAy HOBBIMU (akTaMHM U TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHKE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/1aHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnane pemeHuss 3agad  BOCIHUTAHUSA, Pa3BUTHS M COLMATU3ALMU
oOyyaroluxcs MPUHATBIE NMPOrpaMMON MO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJEp)KaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHpoBaHHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUW, HUMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, [OUCKa, aHalu3a u
00paboTku nHpOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke mnpenojgaBaHus XMMHM KaK HAa YPOBHE OCHOBHOTO OOILETO
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, IPHU OMPEICICHUN
COJIEPKATEIIbHOM XAPAKTEPUCTUKHU LeJIed W3Y4YeHUs NpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHYECKOM HAayKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU



JESITEIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOW KydbTypbl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LEJIeH H3y4YEeHUS
IpeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS! TVIABHBIMHM IIEJISIMU W3Y4YEHHUS MpeAMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJISIFOIICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYeBble MOHATHUS, (GyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOGHHE M TMOHHUMAHHME CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiui, HEOOXOAUMBIX IS MPUOOpETCHHUS
YMEHHM OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOMN 1 MOBCEIHEBHOM JKU3HH,

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

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKa LeJed U 3aa4 U3y4YeHHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CUCTEME cpeHero obmiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllled CTeNeHH OTAAETCS  MpeArnovYTeHue
MPAKTHYECKOH KOMIIOHEHTE COJep)KaHWs OOydYeHHUs, OPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIAaJCIOIIEr0 He
HA0OpOM 3HaHWN, a (PYHKIIUOHAIHHOM T'PAMOTHOCTHIO, TO €CTh Croco0aMu u
YMEHHUSIMH aKTUBHOTO IMOJIyYE€HUs 3HAHUI U MPUMEHEHMs] UX B pPealIbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS» TOMHHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaronmxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dopMupoBaHre y OOy4yarOUMXCS  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIN), UMEIONINX YHHUBEPCaJbHOE 3HAUEHUE I pa3jIMyYHbIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOJUMBIX I TPUOOPETEHHS OIbITa JAEATEIHHOCTH, KOTOpas 3aHUMaeT



BaXHOC MECTO B II03HAHWW XHMHH, a TaKXe JJIS OLCHKH C IO3UIUH
HKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MPOIIECCOB HA OPTAaHU3M YEJIOBEKA U IPUPOAHYIO CPEy;

pa3BUTHE ITO3HABATCIIBHBIX HWHTEPECOB, MHTCIUICKTYAJIbHBIX M TBOPUYCCKHX
CIIOCOOHOCTEH 00YYarOIIHUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MPUOOPETATh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBHUH C )KH3HCHHBIMHU MTOTPEOHOCTSMH, UCTIOIH30BAThH
COBpEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJIIPHOM HH(DOPMAITUU XHMHYECKOTO COJICPIKAHMS;

(GhOpMHpPOBaHHE U PA3BUTHE Y 00YYAIOMINXCSA aCCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJIUMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUN XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYCCKOM
HAIPaBJICHHOCTH XWUMHUU, €€ BaXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOJIOTIONBE30BAHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
UCIIOJIb30BaHUS TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaITUsX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yuebHOM maHe cpemHero oOImero oOpa3oBaHUS MPEaMET «XUMUSD)
0a30BOTO YPOBHS BXOJUT B COCTaB MpEeIMETHON obOyacth «EcTecTBeHHO-HAyYHBIC
IPEIMETHD».

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUCHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabiseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BELIECTB, HAOIIOJACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
pOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAallMM, OKHUCIEHUS U
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (pU3NUECKHME U XMMUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu



2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb
apeHoOB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKAIMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHHMKU YTIEBOHOPOAOB. IlpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepadoTKu HEPTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKUW), mupoau3. IIpomyKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb ¥ MPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedbts» u  «Yromp», MOAEIUPOBAHHE  MOJICKYJ]  YIJIEBOJOPOJIOB U
raJOreHONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIyYEHHE HTHIICHA
Y U3yYEHHUE €TO CBOMCTB.

PacuérHrie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOAHOIO BENIECTBA WM NMPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucnopoacoaepxamue opranuieckue CoeUHEHUS

[IpenenpHble OQHOATOMHBIE CIMUPTHI. MeETaHOJN MW DJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3HM MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOIa M 3TaHOJIA Ha OPTraHN3M YEJIOBEKaA.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaToMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

@deHoJ: CTPOCHHE MOJIEKYJbl, (PU3WYECKUe U XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerugpl U kKemowuwvl. DopManmpaerun, auneTanbACTHN:  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), IOJyUYeHHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (PU3MUeCKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHeE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCTIOT. Mblj1a KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.




Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['uaponu3
CI0XHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buomornueckas
POJIb KUPOB.

VYrneBonpl: cocTtaB, KjaccU(UKaUs ~ yriaeBoAoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — npocTelimuii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJbl, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcugoM Mmeau(ll), okucnenne aMmuadHbiM pacTBOopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonos3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Henono3bl. PU3NUecKue W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIHMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusiom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIUIIEPUHA C
rugapokcugom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHUYECKOM peakuuu (Mmacchl, 00BEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4eckKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHenus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOMICTBA OEJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HaOJII0/IEHUE U ONMCAHUE JIEMOHCTPAIIOHHBIX OMBITOB: J€HATypalusi OeIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJIMMEPU3ALIMS U TTOJIMKOHCHCAIIHS.



DOKCHEepUMEHTAIbHBIE METOIbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MesXnpeAMETHBIC CBSI3H.

Peanm3amus MeXnpeIMETHBIX CBA3CH MPU M3yUYCHUU OPTraHNYECKONH XUMHUH B
10 kiacce OCYLIECTBIAETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSATHH, SBISIOMNUXCS CUCTEMHBIMHU TSI OTIAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukamwsi, MepruoJuIHOCTb, HAOIIOICHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICJIHPOBAHHE.

dusmka: wmartepusi, DJHEprus, Macca, aroM, OJIJIEKTPOH, MOJEKYyIa,
HHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OMOJIOTMYECKH AaKTHUBHBIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOTAeMbI€, TOILIMBO,
PECYpCBHIL.

TexHonoTHsA: TNHINEBBIE MPOAYKTH, OCHOBBI PAlMOHATBHOTO TMHUTAHUS,
MOTOIIME CPEJICTBA, IEKAPCTBEHHBIE M KOCMETHYECKHUE MpenapaThl, MaTepuaIbl U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

Xumuyeckuil sneMeHT. AToM. SAapo artoma, H30TONbL. JIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/ie/ieHUs JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUoaaM.
3Ha4YeHue MepUOANYECKOro 3aKOHA B PA3BUTUU HAYKH.



CrpoeHue BeliecTBa. XUMHUYECKass CBSI3b. BuAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJPHOTO UM HEMOJICKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUIMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOpPraHUYECKUX COEIUHEHNN. Howmenxkiarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJIEKAIUX K PAa3JIMYHbIM KJIaccaM.

Xumuueckas — peakuua. Kimaccupukanmss —XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunmun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U cliadbie 31eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTpAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tadiaui «Ileprogudeckas cucrema XuMudeckux sjaeMentos . U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHUBEPCAIBHOTO WHIUKATOPA, PEaKIUH HOHHOTO OOMEHA),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHYECKON PEAKLIUI.

PacuétHrble 3amaun.

Pacuétel 1O ypaBHEHMSM XMMHYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXHUMUYECKHAE PACUETBI, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.



®u3nyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TajoreHOB, CEpPbl, a30Ta,
dochopa, yrimepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IprMeHeHnE Ba)XHEVIIMX HEMETAIIOB U UX COECUHEHHM.

Meramnel. [lonoxenne meramnoB B [lepuonnueckon cucreMe XUMHUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme gusnyeckue cBoicTBa MetauioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOWCTBA BAKHEUINUX METAUIOB (HATPUM, Kaliuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crnocoObl monmydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
M3YUYCHHE KOJUICKIMU «MeTamibl U CIUIaBbD», 00pa3llOB HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe M OIHMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

PacuétHble 3anaumn.

Pacuétpl mMaccel BelecTBa MM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 0O€CrieUeHHM 3KOJOTUYECKOM, PHEPreTUUeCKON W MUILECBOM
0e30macHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJICHHOTO
MOJy4YEHHUS Ba)KHEHIIINX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTEPUANIOB: BAXKHEHUIINE CTPOUTEIIHHBIE
MaTepualibl, KOHCTPYKIIMOHHbIE MAaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3I0pOBBE YEJIOBEKA: MPAaBWUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0E30MACHOTO WCIIONB30BAHUS MPENApaTOB OBITOBON XUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.



Peanuzamusi MeXOpeaIMETHBIX  CBsi3ed MpuU  HM3yYyeHUH oOmed u
HEOpraHM4YecKor XuMHuM B 11 Kjacce ocymIeCTBISETCS YEpe3 UCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYUHBIX TMOHATHH, TaK W TMOHATHH, SBISIOMIMXCS
CUCTEMHBIMHU JIJIs1 OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO 1IMKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHE, SBICHHE.

®dusuka: MaTepus, YIHEPrHsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0AKTUBHOCTb, MOJIEKYJIa, SHEPTETUUYECKUIM YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- u
MHUKPO3JIEMEHTbI, BATAMUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pecypcsl.

TexHonorusa: XUMH4YEcKasi MPOMBILIIEHHOCTb, METAJLUTYprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHUX IIpenapaToB, NPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHbIM W TpeaAMeTHbIM). HayuyHo-mMeTonu4Yeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHUMHsD Ha yYpPOBHE CPEOHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBAIIUU K O0yUEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKaMHU, MPUCYIIMMHU IE€JIO0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CAVHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOMO3HAHUs, CaMOpPAa3BUTUA M HPABCTBEHHOI'O CTAHOBJIEHHUS JMYHOCTHU
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOTr0 BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW MAEATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHMS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIMBBIX  AKCHEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE MOCIEACTBUNA 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEliecTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HENMPHUATHS BPEIAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;



YCTAHOBKM Ha AaKTUBHOE YyYacTHE B PEIIEHUH MPAKTHYECKUX 3a7ad
COI[MAILHOM HAMPABICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECcCHuil pa3IMdHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHUMN 110 XUMHH;

YBAKEHHUS K TPYAY, JOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYyATbHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3anui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rnYecKOro BOCIIMTAHUS

HKOJIOTUYECKHU 11€JI€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHUMAaHUsI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME NMMPUPOJTHOU U COLIMATIBHOW CPEIbL;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHUM XUMHUHM IS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BpEH OKPYKaAIOIIEH
IPUPOIHON cpeie, YMEHHS MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIIICHUS, YKOJTOTUYECKON KYIbTYPHI,
OTbITa NESATETbHOCTH JKOJIOTUYECKOMN HANpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIBHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JI0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAaXXHOM pPOJHU B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHOU KYJbTYpbI, pEIIEHUU TI00ATbHBIX MPOOIeM
YCTOWYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCIICUCHUM YCIOBHUI



YCHEWIHOTO TpyJa M SKOJIOTHYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00111eCTBa;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: TMOHHUMAHMUSI CYIIHOCTH METOJIOB
MIO3HAHUS, UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NOJTy4aeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHpa U
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOXYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUSX;

MHTEepeca K O3HAHHIO U UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oOBaHUIO M
caMO00pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHMSI y4€OHOro IMpenMera « XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HauUMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOLIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIC TOHSATHS, OTpakKAIOIUe
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEIU(PUKY METOOB TO3HAHUSA,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPIHs, SIBICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC y4ueOHbIC NEeWcTBHs (TO3HaBaTEIbHBIE, KOMMYHUKATHBHBIC,

pErYJIATUBHEBIE), o0ecreunBaroIIme dbopmupoBanue byHKIMOHATBHON
TPaMOTHOCTH M COITUATTbHOM KOMIIETCHITMHN 00yYarOIIHXCS;
CIIOCOOHOCTH 00yJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKHE 3HAHUSA M yHUBEPCAIbHBIC YUeOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NO3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a30Bble JJOrH4YecKmne JecTBUSI:



CaMOCTOSITENNFHO  (OPMYNIHUPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LEINW JACATEIbHOCTH, 3a1aBas MApAMETPbl W KPUTEPUU HX
JOCTUKEHHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICTIATh XapAKTEPHBIE NMPU3HAKU MOHITHUM M YCTAHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHUS OTACTBHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM [UIS KIACCU(PUKALMK BEHIECTB U
XUMUYECKUX PEAKIINN;

YCTaHABJIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3W MEXIAYy H3y4aeMbIMHU
ABJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCykaAeHus (MHIYKTUBHbIE, JAEIyKTUBHBIE, I10
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJBI U 3aKIIOUYEHUS;

IIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CUMBOJI) D3JIEMEHTa, XHUMHUYecKas (¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
IIPUMEHSTh HAa3BaHHBIE MOJEJBbHBIE MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKLIHM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJICTh OCHOBAMM METOJOB HAay4YHOI'O IO3HAHUA BEIIECTB U XUMHUYECKUX
pEeaKUunii;

(bopMyIUpOBaThH LIEJIM U 3a/1a4U UCCIIEIOBAHMS, UCIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAaHHBIE BOIMPOCH B KAa4eCTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMUPOBAHMS TMIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMH CaMOCTOATEJIBHOIO IUIAHUPOBAHUS W IPOBENCHUSA
YYEHUUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMS HAOMIOJATh 33 XOJA0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyIUpoBaTh
0000IIeHHS ¥ BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTAaTOB HCCIEA0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJOB PpEIICHUSA IPAKTUYECKUX 3a7ay, IIPUMEHEHUIO pPa3JIMYHBIX
METOJOB ITIO3HAHUS.

3) pabdora ¢ ungopmaunmeii:



OPUEHTHPOBAThCSI B PA3JIMYHBIX HCTOYHUKAX HWH(PoOpMauuu (Hay4yHO-
NOMyJIsIpHasl JUTEpaTypa XUMHUYECKOTO COAEpPKAaHUA, CIPAaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IpeJICTaBICHHUS, KPUTHYECKU OLIEHUBATH eé JIOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIpENENEHHOIO TUIIA,;

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

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAIbHYIO  (OpPMy  NIpEICTaBIICHUA
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HMHpOpMAIMel: MNpPUMEHATh MEXIpeAMETHble ((du3nueckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISTHOCTH.

OBgJajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCUHW,  BBICKa3blBaThb  HWJAEH, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMSI MPEJI0KEHHOM 3a1a4H;

BBICTYNATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO WIM COBMECTHO CO CBEPCTHUKAMU TP BBINOJHEHUHN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOIbI
N0 Pe3yJbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0Jie 00CYXJICHHUSI 1 00MEHA MHCHUSIMH.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBISATH CBOK I103HABATEIbHYIO
NeATEIbHOCTh, Ompenensis e€ Lead W 3aJadyd, KOHTPOJIMPOBaTH U 1O Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TNpejaraéMblii ajaroputMm ACHCTBUN mpu
BBIMIOJITHEHUM YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHau3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
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[IpenMeTHble pe3yJIbTaThl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS»
OTPAXKAOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHPA, POJIM XUMHH B TO3HAHUM SIBICHUI
Opupoasl, B  (POPMUPOBAHUU MBIIUICHUS W KyJbTYphl JIMYHOCTH, €€
GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pelIeHUS] IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE TOHATUA (XMMUYECKHM JJIEMEHT, aToM, DJJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CKENeT, (YHKIMOHAJIbHAs TpYIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBONCTBax, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIOJIb30BAHUU BaXKHEHIITNX OPTraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISITH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIIEHUN OPTaHUYECKUX COCAUHEHUI;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dbopMyJ1 OpraHMYeCKMX BEIIECTB W YpPaBHCHUH XHUMHUUYECKHUX PEaKIIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJ OPraHMYECKHX BEIIECTB ISl WUIFOCTPALUA X
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJICKHOCTh H3YyUYECHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy M CTPOCHUIO K OIpEeAeTIEHHOMY
KJIacCy/Tpynme CoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJA U a30TCoAepiKallue
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEJUHEHHUS), JlaBaTh WM HAa3BaHUS IIO0
cuctematudeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITWIICH, MPOMHIIEH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHod, (GopManbaeruy], aleTalbIeru, MypaBbUHas



KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMCHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUSI MPUMEHATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis oObICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XMMUYECKHE CBOMCTBA TUIIMYHBIX NPEICTABUTENCH pPa3IUYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAHOJ, ATAHOJ, STUJICHIJIUKOJIb,
TIUIEpPUH, (EHOJN, aleTalIbACTU]l, MypaBbUHAs M YKCyCHasi KHUCJOTHI, TJIIOKO3a,
Kpaxmas, IeJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYTO
CBSI3b MEXIYy HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsd (HE(Th, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
peakiMu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SIBJICHUM (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsaX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYAOBAaHUEM, a TaKXKe IMpaBwia OOpalieHUus ¢
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH W BBHIMIOJHATh XUMHUYECKHMA
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIIIECTB, JCHATypalusi OCJKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMH U JAOOPATOPHBIM OOOpPYAOBaHUEM, TMPEJACTABIATh PE3YJIbTAThI



XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOPMyYJIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIhTATOB;

c(hOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHWMHUUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u Jpyrux);

cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWja  JKOJOTHUECKH
1EJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEISIX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI Ha KUBBIE OPTaHU3MBI OIPEACIIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUS W TIPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeII0BEeKa;

JUIsi 00yYaronmxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYCECKUX SBJICHUM;

JUISL CJENBbIX W CIA0OBUIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIC pe3yJbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JJI PEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MMOHATUS (XUMUYECKHI DJIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAUYECKAsI CBSI3b
(KoBajIeHTHas, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas peiieTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTHYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILLICHUS SHEPTUU



IpU XUMUYECKHUX PEAKLUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMUM,
MHUPOBO33PEHUYECKNE 3HAHUSA, JIEKAUIME B OCHOBE MOHMMAaHUS NMPUYMHHOCTH U
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€3011aCHOM MCHOJIb30BaHUU BAKHEHIINX HEOPTraHUUECKUX
BELIECTB B OBITY M IPAKTUYECKON JEATENLHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
cocTaBieHUs (GOpMyJ BELIECTB M  YpPaBHEHUH XHMMHUYECKUX pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHUCIbIA ra3, aMMHak, TaméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENISITh BAJICHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJE€HTHAs, MOHHAs, METAJUIMYECKAsl, BOJOPOIHAS) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAasl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh yMEHUMN yCTaHaBJIUBATh MPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAENEHHOMY Kilaccy/TpyIie
COEIMHEHU (IIPOCTBIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUABI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI EPUOIUYECKOTO 3aKoHa [l
W. MenaeneeBa u J1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XUMHMUYECKUX DJIEMEHTOB U MX COEIUHEHUN
o nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepus3oBaTh (OMHMCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;



c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATH XUMUYECKHUE PEAKIUU II0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEarupyrolnxX BeEIIECTB, TEIJIOBOMY
ahdexTy peaknu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkIK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUI COCTABJISITH YPaBHEHHUS pPEAKIUNA pPa3IUUHbIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS pPEeaKIuid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMU UAYT IO KOHIIA;

cOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPacKpbIBaThb CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelTHero Bo3aeictaus (mpuniui Jle [larense);

c(hOpPMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHsS] CEPHOM KHCIIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIMIAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN TPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUW Ta30B
IPU XUMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO U3 YUYACTBYIOIIUX B pEaAKIUU
BEILIECTB, TEIJIOBOrO 3(P(eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHMS] MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA TTOJIB30BAHUS XUMHUECKON
MOCy/Iol U JTa0OpaTOpHBIM O00OpPYAOBaHHMEM, a TaKXe MpaBUiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHUHN TUTAHUPOBATH W BBHITIOJHATH XUMHUYECKHMA
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaauzaTopa,
OTpENICICHE Cpelbl PAacCTBOPOB BEIIECTB € TOMOIIBI YHHUBEPCAIBHOTO
WHJUKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMUMHUYECKON peaKIluw,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIC peakIMu Ha CcyibdaT-, KapOoHAT- H
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metaiub»y U «HeMetamnb») B COOTBETCTBHM C MPaBHIAMHU TEXHHUKHU



0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIONIUX peaKkmuii U (HOpPMYJIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJU3UPOBATh XUMHUUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 pa3HBIX MCTOYHHKOB (CpEeICTBa MacCOBOM
KOMMYHUKaIu, MTHTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  DKOJOTHYECKHU
11e71eco00pa3HOro TOBEICHUS B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJIX
COXpPAaHEHMSI CBOETO 3JI0POBbSI M OKPY)KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMaCHOCTh BO3/ICUCTBUS HA )KMBBIE OPTaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yMEHBUIEHUS H
MPEAOTBPAICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX W CIa0OBUIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3amucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTp OiHI/IH 0p TaHUYCCKUX COC I/IHCHI/IIEI) A 3 bubmmorexa [JOK
' P P A ' https://m.eds00.ru/d69df650
M. bytneposa
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 2 bubmmorexa [JOK
' ped Y HOPO https://m.eds00.ru/d69df650
HenpenenbHbie yrieBogopoOIbl: aaKEeHbI, bu6mmoreka IIOK
2.2 6 1
aJIKaIUCHBI, aJJKUHBI https://m.edso0.ru/d69df650
bubmmoteka IIOK
2.3 A 2
POMATHHECIHC YIICBOROPOAET https://m.eds00.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB U 3 1 bubmuoteka [IOK
' UX nepepaboTka https://m.eds00.ru/d69df650
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepxaimue oprannyeckue coeIuHeHust
3.1 Crupter. ®enon 3 bubmmorexa LIOK

https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

3.9 Anbneruasl. KapOoHOBBIE KHCIIOTHI. 7 1 bubmmoreka [JOK
' CnoxHsie 3hupbl https://m.edso00.ru/d69df650
bubnunoreka LIOK
: 1
33 YTIeBOME 3 https://m.eds00.ru/d69df650
Hroro mo pazneny 13
Pa3znen 4. A3oTcoaepxanue opranHnyecKkue coe{uHeHust
bubnunorexa LIOK
4.1 A LA .b
MIHBL AMHHOKHCIOTRL BETKH 3 https://m.edso0.ru/d69df650
Hroro mo pazneny 3
Pa3zaen S. BoicokoMoJIeKyJIsIpHBbIE COeINHEHUS
bubnunoreka LIOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://m.edsoo.ru/d69df650
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KIIACC

KoumnuectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM
Ne n/m Kontpoiabubie Ipaktuyeckue (undposbie)
NPOrpaMMsbI Bcero
padoThI paboThI o0pa3oBaTe/IbHbIEC
pecypcsbl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
bubmuorexa [JOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
https://m.edsoo.ru/2dd57f24
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 bubnnoreka [JOK
' BEIIECTB https://m.edso00.ru/2dd57f24
bu6mmoreka [IOK
1.3 X 6 1 1
HIMITHECIHE peaitiin https://m.edsoo.ru/2dd57f24
Htoro mo pazneny 13
Pa3nea 2. Heoprannyeckasi xumust
bu6nmoreka [JOK
2.1 M 6 1
CTaIE https://m.edso0.ru/2dd57f24
bu6mmoreka [JOK
2.2 H 9 1 1
CMETALIb! https://m.edsoo.ru/2dd57f24
CBsi3b HEOPTaHUYECKUX U OPTaHUUYECKHUX bubnmnoreka [JOK
2.3 2
BEILIECTB https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XHUMUS U )KU3Hb 4 bu6mmorexa [IOK



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE IIpenmeTHbIE
Ne flata uudposbie pe3yJbTaThl
Tema ypoka Konurp IIpakr  H3y4e
n/n Bcero oOpa3oBareb
pad pad HHSA
HbIe pecypchl
c(OPMHPOBAHHOCTH TPEICTABICHUI: O
MecTe ¥ 3HAYCHUH OPTaHUIeCKOM
XMMHHU B CHCTEME €CTECTBEHHBIX HAyK H
e€ posin B 00ecrie4eHUH yCTOHYUBOIO
pa3BUTHSI YEIIOBEUESCTBA B PEIICHUU
https://academy-  mpo6JieM 3KOJIOTUYECKOH,
10A —  content.myschool. sHepreTHuyeckol U MUIIEBOI
[IpenmeT opraHnyYecKoOi XUMuH, €€ 1 3.09 edu.ru/lesson/a9f3 = Ge3omacHOCTH, B pa3BUTHH MEIUIIUHBI,
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE 10b - d191-5ele-4e24-  co3gaHMH HOBBIX MaTE€PHAIOB, HOBBIX
5.09 ac02- MCTOYHHKOB DHEPTHH, B 00ECTICUEHUH
efb16fa49f6a PaLMOHATIBHOTO MPUPO/IOTIOIB30BAHMS,
B (DOPMHUPOBAHUH MHPOBO33PCHUS U
o011el KyIbTyphl YEJIOBEKa, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO
OTHOILIEHHSI K CBOEMY 310POBBIO U
MPUPOJHON CpeliE;
c(OpPMHUPOBAHHOCTh YMEHHUM: BBISBISATH
XapaKTepHbIe  TPU3HAKU  TIOHSTHIA,
TeopHs CTPOCHHS OPTaHIIECKHX 10A- yCTaHABIMBaTh WX  B3aHMMOCBS3b,
coemmmenmii A. M. ByTreposa, eé 1 10.09 HMCII0JIb30BaTh COOTBETCTBYIOLIHE
10b- IIOHATHSA I[PU  ONMCAaHUU  COCTaBa,
OCHOBHBIC ITOJIOKECHU L 12.09

CTPOEHUST W CBOMCTB OPraHMYECKUX
COCIUHCHMUIA,
BJAJICHHUE CUCTEMON XUMHIECKUX




3HaHUHI O TEOPUM CTPOCHUS
OpraHM4ecKHuX BemecTs A. M.
bytieposa;

[IpencraBienue o Ki1accuPpUKAUU

https://academy-
content.myschool.

BJIaJcHUE CUCTEMON XUMHYECKUX
3HAHUM: TPEACTABICHHUE O
KJIaccu(pUKAUU OPraHUYECKIX

10A- N
opraHmueckux semects. HomeHKaTypa 17.09 edu.ru/lesson/726 | BemiecTs, MOHATHE O (HYHKLIMOHAILHON
ee099-e1a9-410f-  rpyrre, rOMOJIOTHSI, TOMOJIOTHYECKUE
(cucremaTuyeckasi) U TPUBUAIbHBIC 10b- bsb
1909 e- PSIBI, CUCTEMAaTHYECKasi HOMEHKIIATypa
Ha3BaHH OPraHNuCCKNX BEILICCTB b4ch589aeadl opranuueckux coequnenuii (IUPAC) n
TPUBHAJIbHBIC HA3BAHUS OT/ICIbHBIX
IIPEICTABUTEINEH;
BJIQJICHUE CUCTEMOM XUMHUUYECKHUX
https://academy-  3manuit U30MepbI, TOMOIOTUYECKHI
10A content.myschool. = psii, romosioru, yrieBoaopois;
AJIKAHEL: COCTAB U CTPOCHHE, 24.09 edu.ru/lesson/399 | chopMUpPOBAHHOCTH YMEHHIA:
. fdd14-4bal-48e5-  wucnons30BaTH XUMHYECKYHO CHMBOIIMKY
TOMOJIOTUYECKHH PsIJT 10b-
26.09 a428- JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
dae10d492c6e CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpaIIEHHBIX U CKEJIETHBIX) (hopmy
OpPraHMYECKUX BEIECTB;
https://academy-  BnajeHHE CHCTEMOM XMMHUYCCKHX
10A- content.myschool. = 3HaHuii chOPMUPOBAHHOCTD YMEHHUIA:
Mertan 1 5TaH — npocreinme 1.10 edu.ru/lesson/258 ' cocTaBasTh ypaBHEHHS XUMHUYCCKHX
IIPEICTaBUTENN aJIKAaHOB 10b- ddc06-ec23-473c-  peakiuii ¥ pacKpbIBaTh UX CYIIHOCTB;
3.10 b3d7-
ed82fcaddd02
L0A https://academy-  BnajeHHE CHCTEMOM XMMHUYCCKHX
15 16 content.myschool. = 3HaHumit ©30MepHI, TOMOIOTUYECKHUIT
AJIKEHBI: COCTaB M CTPOEHHUE, CBOWCTBA ) Oﬁ- edu.ru/lesson/403  psi, TOMOJIOTH, YTJIEBOIOPOIBI;
17.10 8171e-4158- c(OPMHPOBAHHOCTh YMEHHIA:
4bd1-ae98- UCII0JIb30BaTh XUMHYECKYHO CHMBOJIUKY




18dc1cfb9399

https://academy-
content.myschool

JUIsl COCTABIICHUsI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) GOPMYIT
OpPraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHUS
MPUMCHSITh OCHOBHBIE  OIlepanuu

10A- MBICITUTEIIBHOM JEATSIBHOCTH — aHATU3
OTUJIEH U NPOTIUIIEH — TIPOCTEHIINe 22.10 Egg'zr;{:f;ggi{gg:- U CHHTE3, CpaBHEHHE, O000OIICHHE,
MPEICTABUTEIN aJIKCHOB 10b- 8400- CHCTEMAaTH3AIIHUIO, BBISIBJICHUC
24.10 20b5e8db71ae MIPUYMHHO-CIIEICTBEHHBIX CBA3CH — IS
U3y4CHHS ~ CBOKMCTB  BEHICCTB |
XUMHYECKUX PEAKIIUN;
c(OpMHPOBAHHOCTH YMEHHUH:
CaMOCTOSTENIbHO  IUJIAHUPOBAaTh U
NPOBOJUTh XMUMUYECKHHA 3KCIICPHUMEHT
(mosmyyeHWe W HM3YyYEHHE  CBOWCTB
https://academy-  opraHW4YecKHX BEIIECTB, Ka4YeCTBEHHBIC
IpaxTrueckas padora Ne 1. 10A- content.myschool. = peakiu yrieBOJOPOJOB Pa3IUUHBIX
29.10 edu.ru/lesson/53c  kmaccoB) ¢ COOJNIIOJICHMEM  TPAaBUI
«[TomyueHne dTHIICHA U U3YYCHHE €TO 10B- 42379-2245- e30mACHOr0 06
. paleHHs C BEIECTBAMU
CBOHCTBEY 31.10 43b1-9f67- MU 1ab0paToOpHEIM  00OpYHOBAHUEM,
7ebcdaf03ce0 (GopMynIMpoBaTh 1EJIb HCCIEIOBaHUS,
OpeACTaBIsATh B pPa3Iu4HON  (hopme
pe3yJIbTaThI IKCIEPUMEHTA,
aHaTM3UpPOBaTh U  OIEHWBATh  HX
JIOCTOBEPHOCTb;
https://academy-  BiajeHHe CHCTEMOM XMMHUYECKUX
Ankanuensr. Byrauen-1,3 n éolA1 anten/tl.myscygd(icl. 3HAHWI; CHOPMHUPOBAHHOCTH YMEHUM:
: edu.ru/lesson UCIIOJIb30BaTh XUMHUECKYI0 CUMBOJIHK
metnnbyraauen-1,3. Tonyerne 10B- 23393-6f08-4b9f- | nna cocraBnenus MoneK}Zmpme u g
CHHTETHYECKOTO KaydyKa M PE3HHBI 711 2e01-

a983h95b854a

CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (hopMy




OpPraHUYECKUX BELIECTB;
BJIaJICHUE CUCTEMON XUMHUYECKUX
3HAaHUU U YMEHMI COCTaBIIATH
YPaBHEHHUsI XMMUYECKHUX PEaKLIUN U
PacCKpbIBaTh UX CYIHOCTD,

BJIAJICHHE CUCTEMON XUMHYECKHUX
3HaHUH; CHOPMUPOBAHHOCTD YMEHU:
HCII0JIb30BAaTh XUMUYECKYIO CHUMBOJIUKY

https://academy-
AJIKHHBI: COCTaB U OCOOEHHOCTHU 10A- content.myschool. I COCTaBJICHUA M(')_HCKYH’IPHHX 124
10 CTPOCHHS], FOMOJIOTHIECKHH PSJL. 1211 edu.ru/lesson/05c  CTPYKTYPHPIX (PasBEPHYTELX,
AueTiien — npocteiimmii 106 93929-6741-4q7c. COKPAUIEHHBIX 1 CKEJIETHBIX) (hopMyJT
14.11 84b5- OpPraHMYECKUX BEILECTB;
TIpEACTABUTCIE ATKIHOB 009292468356 BJIAJICHHE CUCTEMOU XUMUYECKUX
a 3HAHUN U YMEHUN COCTABJISITh
YPaBHEHHSI XUMHYCCKHX PEaKIuil 1
pacKpbIBaTh UX CYIIHOCTb;
c(hOpPMUPOBAHHOCTh YMEHUH:
10A- HIPOBOJIUTH PACUYETHI 10 XUMHUECKUM
11 Brruncnenus o ypaBHEHHIO 26.11 dbopMynaM U YpaBHEHHSIM XUMHUYECKUX
XMMHUYECKON peaKInu 10b- peaKuuil C UCIIOIb30BaHUEM
238.11 (usudeckux BeauuuH (Macca, 00bEM
ra30B, KOJIMYECTBO BEILIECTBA);
https://academy- BIIasIcHHC CUCTEMOM XMMHUYECKHX §
10A- content.myschool. 3HAHHUI K30MEPbI, TOMOJIOTHYECKUN
Apensl: 6eH3011 1 TONyol. TOKCHYHOCTH 312 edu.ru/lesson/dge = P> FOMOJIOTH, yTJICBONOPOAbL,
12 ADCHOB 10B5- 47d00-d5b4- AJIEKTPOHHOE M MPOCTPAHCTBEHHOE
P 512 491d-aded- CTPOEHHUE MOJIEKYJ OEH30I1a U TOJIyoJa,
c3ddalofeefd ux qv)mnqecxne U XUMUYECKHUE
CBOWCTBA,
TeHeTHYECKAS CBA3b YTIEBOIOPOIOB, 10A- https://academy-  uUTIOCTPUPOBATH TEHETUIECKYIO CBSI3b
13 HPHHAIIGKALIX K PASTHIHBIM KIACCaM 10.12 content.myschool.  mexmy pa3nuuHBIMU KJIaccaMu
106- edu.ru/lesson/6abf

YTJIEBOJIOPO/IOB YPaBHEHUSIMU




12.12

1680-4eb5-46f2-
8eab-

COOTBCTCTBYIOIINX XUMHUYCCKUX
peaKI_[I/Iﬁ C UCIIOJIb30BAHUECM

44d63cccf518 CTPYKTYPHBIX (OpMY.T;
https://academy-  chopMUPOBaHHOCTH YMECHUS
IIprposiHbie MCTOUHUKH YTIIEBO/IOPOTIOB: 10A- content.myschool. = xapakTepu30BaTh HCTOUHHKH
NIPUPOAHBIIL a3 U MOIMyTHbIC HEDTAHBIC 17.12 edu.ru/lesson/7da | yrieBoJOpOAHOIO CHIPBS (IPUPOIHBIN
14 ) .
ra3pl, He()Th U MPOAYKTHI €€ 10b- da027-8448-418f-  ra3, kaMeHHBI yrojb), CIOCOOBI €ro
nepepaboTKH 19.12 b416- 11epepabOTKK M IIPAKTUYECKOE
fbaledd4ab6d HPUMEHEHHE TIPOYKTOB MepepabOTKH;
https://academy-  cdhopMHpPOBaHHOCTH YMEHHS
HpHpoﬂHHe UCTOYHHKH YTJICBOIOPOIOB. 10A- content.myschool. XapaKTEepU30BaTb NCTOYHUKH
IPUPOJHBIN ra3 U MOy THbIC HEPTSHBIC 24.12 edu.ru/lesson/995 | yrieBoAOpOIHOTO ChIPhs (HEPTH),
15 .
ra3el, He)Th U MPOIYKTHI €€ 10b- 57a5e-2221-43e0- cmocoObI ero nepepaboTKu U
nepepaGoTKH 26.12 97b8- IPAKTHYECKOE IIPUMEHEHHUE TIPOIYKTOB
983de535c44d nepepabdoTKH;
10A- MICTIOJIb30BaHKE NIPUOOPETEHHBIX
16 Kontposbras pabora no pasneny .01 3HAHUI U yMEHHUii B IIPaKTHYECKOI
«YTIIEBOAOPOIBD) 10b- JESTENBHOCTH;
01
BJIAJICHHE CUCTEMON XUMHYECKHUX
3HAHWI K30MEPbI, TOMOJOTHYECKUI
PsiIT, TOMOJIOTH, YTJIEBOIOPO/IHI;
https://academy-  chopmMEPOBaHHOCTH YMEHHUIA:
10A content.myschool. = ucmonb3oBaTh XUMUYECKYHO CHMBOJIMKY
TIpe/ielbHEIE OHOATOMHBIE CIIHPTEL: ol edu.ru/lesson/543 | nust cocTaBieHus MOJIEKYIAPHBIX H
17 9c18hb-7440-4b6f-  cTpykTypHBIX (pa3BEPHYTHIX,
METaHOJ U 3TaHol. BonopoaHas cBs3b 10B- bfsa ..
o1 - COKpAIIEHHBIX U CKEJIETHBIX) (hopmy
c04fa471694f OpPTraHUYECKUX BEUIECTB;

BIIQJICHUE CUCTEMOU XUMHUUYECKUX
3HAHUU U YMEHHI COCTaBIIATh
YPaBHEHUsI XUMUYECKUX PEAKLUN U
PacKpbIBaTh UX CYIIHOCTD,




https://academy-
content.myschool.

c(hOpPMUPOBAHHOCTH YMEHHUS
HPUMEHATh OCHOBHBIE OTIepaIiu

" . 10A- edu.ru/lesson/543 | MPICTUTEIBHOM NEATETBHOCTH — AHATH3
18 HOTOAaTOMHBIC CIIUPTHIL: .01 0c18b-7440-4b6f- 1 CUHTE3, CpaBHEHHE, 0000111eHNE,
ATUJICHTJIMKOJb U TIIUICPHH 10B- bfs4 CHCTEMAaTH3aIIUIO, BBISIBIICHUE
01 A - H—
c04fad71694f NPUMHHHO-CIICACTBEHHBIX CBA3CH — s
U3y4YCHUS CBOMCTB BELICCTB U
XUMHYECKHUX PEaKIluii;
https://academy-  BiameHHE CHCTEMOM XMMHUYCCKHX
DEHOM: CTPOCHHE MOJIEKYITHI 10A- content.myschool. = 3Hanuii 0 cTpoeHUU MOJIEKYIIBI (heHoIa
19 T — .01 edu.ru/lesson/649  u cBoiicTBax (eHONIA U yMEHHI
’ 10b- 883b8-7c5f-4f16- = cocTaBisATh ypaBHEHHS XUMHUECKHX
IIPUMEHEHHUE 01 i ;
: 896e- peaxuil ¥ pacKpbIBaTh UX CYIIHOCTD,
10a2278b08f1
https://academy-  BnajeHHE CUCTEMOM XMMHUYCCKHX
10A- content.myschool. = 3nanwmii 06 ampaerngax U KETOHAX;
20 Aunbzeruzisl: popmanbIeru 1 .02 edu.ru/lesson/866  BiageHHE CHCTEMON YMEHHIA
anerajgbIerua. Anerox 10b- 4h319-0ba3- COCTaBJISITh YPaBHEHUS XUMUYECKUX
.02 4945-b076- PEaKIyii ¥ pacKphIBaTh UX CYITHOCTH,
chb7ae5858b90
https://academy-  BiajeHHe CHCTEMOM XMMHUYECKUX
content.myschool. 3HaHuit 0 KAPOOHOBBIX KUCIOTAX
OIHOOCHOBHBIC TIPE/ICbHBIC IOOZA' edu.ru/lesson/b4fe = ymeHuit cocTaBiATh ypaBHEHHUS
21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAs U 1 0E- aa04-3438-4b57- = xuMHUYECKHX peaKluil U pacCKpbIBaTh UX
yKCyCHast 02 a3ec- CYIIHOCTb;
ba0f9fe63c0d
L0A c(OpPMUPOBAHHOCTH YMEHHUIA:
[TpakTuyeckas pabora Ne 2. «CBoiicTBa 02 CaMOCTOATCIIEHO ITAHPOBATD 1
22 . IPOBO/IUTh XUMUYECKUI IKCTIEPUMEHT
pacTBOpa YKCYCHOH KHUCIOTHI» 10b- -
02 (M3y4eHue CBONCTB OPraHMYECKUX

BEIIIECTB) C COOJIIOICHUEM TIPABHII




0€30MMacHOT0 OOpAIEHUS C BEIECTBAMU
1 1a00paTOpHBIM 000PYIOBAaHUEM,
(hopMyIHpOBATH 1IENb UCCIEI0BAHUS,
NPECTaBIISITh B PA3IMYHON hopme
PE3YNBTATHI SKCIIEPUMEHTA,
aHAJM3UPOBATh U OI[CHUBATH MX
JIOCTOBEPHOCTb;

c(OPMHPOBAHHOCTH YMEHHIA:
OCYIIECTBIISATH LeJICHAIPABICHHbIH
NOWCK XMMUYECKOH nH(OpMaIiy B
pa3IMYHBIX UCTOYHUKAX (HAay4YHAs U

CTeaprHOBas M OJIEMHOBAS KMCIOTHI, 10A- yae6HO-HAYTHAS THTEPATYPA, CPEICTBA
23 KaK TMPEJCTaBUTEIN BBICIITNX '1003]3_ MaccoBoii nHpopMaruu, MHTepHeT 1
Kap6OHOBI>IX KUCJIOT .03 I{pyme), KPUTHYCCKU aHAJIIM3UPOBATH
XUMHYECKYI0 HHPOPMAIIUIO,
nepepabaTeiBaTh €€ U UCTIOIB30BATh B
COOTBETCTBHUH C TIOCTaBJICHHOU
yueOHOM 3a1a4eil.
c(OpMUPOBAHHOCTh YMEHUI:
MPOTHO3UPOBATh, AaHATU3UPOBATH U
OLIEHUBATEL C MO3UIIMHA YKOJIOTHUECKOU
10A- 0€30MacCHOCTH MOCIECTBHUS OBITOBOM 1
24 MBb1i1a KaK oM BEICIIMX KapOOHOBBIX 12.03 MIPOU3BOJICTBEHHON JCSITETLHOCTH
KHCJIOT, UX MOOIIEee JEHCTBUE 10b- YeloBeKa, CBA3aHHOM C mepepadoTKon
15.03 BEIIECTB, UCIIOJIb30BATh MOITY4YEHHBIE
3HAHUS ISl IPUHSATUS TPAMOTHBIX
petieHui mpoOJIeM B CUTYaIHSX,
CBSI3aHHBIX C XUMHEH;
CrosKHble 5bUpbI KaK TPOM3BOHbIE 10A- https://academy- Bﬂaneljne CUCTEMON XUMHUUECKUX
o5 KapGOHOBEIX KuCoT. THAPOIHS .03 content.myschool. = 3Hanuii 0 cOKHBIX 3dupax,
10b- edu.ru/lesson/983 = chopMupOBaHHOCTH yMEHHUSI
CIIOHBIX 2(PUPOB 03 4d408-3864-

IPUMCHATH OCHOBHBIC OIICpaIiu




4443-8de3-

MBICIUTEIbHON JACATCIIBHOCTH — aHAJInu3

7efba8b98cdb U CHHTE3, CpaBHEHHE, 0000IIIeHNE,
CHCTEMAaTH3AIINIO0, BEISIBICHHUE
PUYNHHO-CIIEJICTBEHHBIX CBSI3EH — JIIsI
U3YYCHHUS CBOMCTB BEIICCTB,;
c(hOpPMUPOBAHHOCTH YMEHHUS
https://academy-  npuMeHSATh OCHOBHBIE OIEPALIUN
10A- content.myschool. = mMbICTUTENIBEHOMN ACATEIBHOCTH — aHATTU3
26 JKupsl: ruApoIu3, NPUMCHEHHE, .03 edu.ru/lesson/7la  u cuHTe3, cpaBHEHHE, 0000IIEHHE,
OMOJIOTHYECKasT POJIb KHUPOB 10B- c43f2-a0d4-4945-  cucTemaTu3aluio, BhISBICHUE
.03 a0eb- PUYNHHO-CIIEJICTBEHHBIX CBS3EH — JIIsI
1e59cd5f4dof U3yYCHHS CBOMCTB BEIIECTB U
XMMHYECKUX PEaKIIHii;
https://academy-  cdhopMHpPOBaHHOCTH YMEHHS
content.myschool.  npuMeHsATh OCHOBHBIC OIIEpaIUN
VYTII€BOIBL: COCTAB, KIACCU(DHKALIMSA. 10A- edu.ru/lesson/cl9 | MBICTUTENBHON AEATEIBHOCTH — AHATU3
27 Baknefiiue nmpeacTaBUTeNN: TIIF0K034, '1004]3_ e6ffc-7d70-46¢cc- | m cuHTE3, cpaBHEHHE, 0000IICHHE,
bpykTO3a, caxaposa 04 a9ee- CHCTEMAaTH3AIINIO0, BEISIBICHUE
ebfac27dead9 NPUYMHHO-CIICICTBEHHBIX CBSI3CH — JIIsI
U3yUYCHHUS CBOMCTB YIIICBOIOB,;
https://academy-  BiajeHHe CUCTEMOW XUMUYECKHX
10A- content.myschool. ' 3HaHMit 0 HAXOKICHUH MTOJTMCAXAPUIOB
8 Kpaxmai 1 1ie/nonosa Kak mpupoHbIe .04 edu.ru/lesson/5a9 | B mpupoje U UX TPUMEHEHUH, YMEHUI
MIOJINMEPBI 10b- edcc3-f4e9-4b8f-  cocTaBnATH ypaBHEHUST XUMHUYECKHX
.04 a40f- peaknuii U pacKphIBaTh UX CYIIIHOCTH,
c9fe7c9c4bf8
KonTtpossHast paboTa 1o paszeny 10A- HCIIOJIb30BAHUE MTPUOOPETEHHBIX
29 «Kucnopoaconepxaiune opraHuuecKue '1004]5_ 3HaHUH M yMCHUHU B IPAKTHYECKOH
COSTHHEHI 04 JEeATELHOCTH;
30 O 10A- https://academy-  cdopmupoBaHHOCTE yMEHHS
.04 content.myschool.

IPUMCHATH OCHOBHBIC OIICpaIiu




10b- edu.ru/lesson/0C6  MBICTHTENBHOM AEATEIPHOCTH — aHAIIU3
.05 08a59-4c69-4481- u cuHTe3, cCpaBHEHHE, 0000LIECHHE,
839%e- CHCTEMATHU3AI1I0, BEISBIICHHE
9205f201b73e MPUYMHHO-CJICACTBEHHBIX CBSI3EH — JIJIst
U3yYEHHs CTPOCHHS U CBOMCTB aMUHOB;
UCTIOJIB30BaHUE TPHOOPETEHHBIX
3HAHUH JJI1 HAIIUCAHWS YPAaBHEHUU
XUMHYECKHUX PEaKIluii;
BJIaJICHHE CHCTEMOU XUMUYECKUX
3HaHUH 00 aMUHOKHCIIOTaX KaK
https://academy-  am(oTepHBIX OpraHMYECKUX
content.myschool. = coenunenusnx; cHOPMUPOBAHHOCTH
AMMHOKHCIIOTBI KaK aM(pOTePHbIC 104- edu.ru/lesson/c2f2 = ymenwuii HCIIOIB30BATh XUMHUYECKYIO
31 OpraHUYEeCcKUe COCIMHEHMS, UX iOOSE- f3d7-43d1-4873-  cuMBONUKY /Ul COCTABICHUS
ouosornyeckoe 3HaueHue. [lentuapt 05 ace0- MOJICKYJISIPHBIX M CTPYKTYPHBIX
78eca6009628 (GopMysT OpraHUYEeCKHX BEIIECTB;
BJIaJICHUE CUCTEMOM YMEHHUI
COCTABIISATh YPABHEHUSI XUMUYECKUX
peakKIuii ¥ pacKpbIBaTh UX CYITHOCTb;
BJIaJICHHE CUCTEMON XUMUYECKUX
10A- 3HaHUM 0 0eKax Kak OMOmoJIMMepax;
32 benky kak npupojHbIe .05 UCIIOJIb30BaHUE TPHOOPETEHHBIX
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS 10B- 3HAaHUH B IPAKTUYECKOU JEATEIBHOCTH
.05 - IPOBE/IEHUE KaUeCTBEHHbIX PEeaKLUi
Ha OeNIKY,
https://academy-  ycBOeHHE OCHOBHBIX OHSITHN XUMUHU
10A- content.myschool. = BbICOKOMONEKYIISIPHBIX COSTMHEHUIT U
33 OCHOBHBIE TIOHATHUS XUMHU .05 edu.ru/lesson/d76 = meToI0B MX CHHTE3a — MOHOMED,
BBICOKOMOJIEKYJIIPHBIX COEUHEHUN 10b- 81e62-c311-48e9- monumep, CTPYKTYpPHOE 3BEHO,
.05 935e- MOIMMEPU3AIHS U TIOJTUKOH IEHCALINS
fb3c59299c91
34 OCHOBHBIE METOJIBI CHHTE3A 10A https://academy-  BIaneHHE CHCTEMOM XUMHUUYECKUX




BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN.

.05
10b-

content.myschool.

3HAHUH 00 OCHOBHBIX METOJaX CUHTEC3a

[l1acT™Macchl, KaydyKH, BOIOKHA edu.ru/lesson/160  monuMepoB: MIACTMACC, KAYIYKOB,
.05 Oedad-d259-4ba9- BOJIOKOH; MPOrHO3UPOBATH,
9632- aHAJIM3UPOBATH U OIICHUBATH C TIO3UIUI
994faedce366 IKOJIOTHYECKOM 0€30IacHOCTH
MOCJICACTBHS OBITOBOM M
MIPOU3BOJICTBEHHON JCSITETLHOCTH
YeJI0OBEKa, CBA3aHHOM C repepaboTKon
BEIIIECTB, UCIIOJIL30BATh MOTyYCHHBIC
3HAHMS JUTSI IPUHATHS TPAMOTHBIX
petieHui mpoOJIeM B CUTYaIHSX,
CBSI3aHHBIX C XMMHEH.
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
[MPOTPAMME
TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC
KosanuecTBo yacos Jara DJIeKTPOHHbIE IIpenmeTHsbIe
Ne nu(ppoBbIe pe3yJIbTaThl
Tema ypoka usy4ve
n/n Kourp | IIpakr st o0pa3oBareJb
Bceero pa6 pa6 HbI€ PecypChl
(PSUJ):httQ_S://reSh c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O
LA - é?)dn%% Sél;ki'li‘;l(les XUMHYECKOH COCTaBIIAIOMIEH
1 XUMUYECKUH 3IEMEHT. ATOM. 1 3.09 (LncbpoBast CCTECTBCHHO-HAYYHOW KapTHHBI Mﬂpaj
DneKTpoHHas KOHPUTYpalKs aTOMOB 116 - oubnunoTteka):https  POJHM XHUMHH B ITO3HAHHUU SIBIICHHM
5.09 {/lapp.onlineschool ' pupokl, B HOpMUPOBAHMU MBIIILIEHHS
-1.ru/11- ..
e u KYJIbTYPBI JUYHOCTH, el
klass/himiya/osnov YIRTYP




[Tepuoanueckuii 3aKOH U

nye-svedeniya-o-
stroenii-al/article
MHTEPYPOK):http
s://interneturok.ru/I

[lepuonnueckas cucteMa XMMUYECKUX 11A- esson/chemistry/1
snemenToB JI. V1. MenaeneeBa, ux CBsI3b 10.09 1-Klass/bstroenie-
. y 11b- atoma-

C COBPEMEHHOU TEOPUEN CTPOCHUSA 12.09 periodicheskij-

aTOMOB zakonb/stroenie-
atoma

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB Ypok (Uudposas
oubnmoTeka):https

XUMHUYECKUX IJIEMEHTOB U UX .

_ 11A- :/lapp.onlineschool
COEAMHEHHH MO TpyNIaM U MEPUOIaM. 17.09 -1.ru/11-
3HavYeHHE MEPUOIUIECKOTO 3aKOHA U 11B- kl'ass/himiva/perio
CHUCTEMbI XUMHYECKHX dTeMeHTOB J[. /. 19.09 dicheskaya-

sistema-

MeneneeBa B pa3BUTHM HAYKH

himichesk/article

(yHKIIMOHATLHOM I'paMOTHOCTH,
HE00X0IMMOH JUIS peleHus
IIPAKTUYECKHUX 3alad U DKOJIOTMYECKU
000OCHOBAaHHOTO OTHOIICHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpee;
BJIaJICHUE CUCTEMON XUMHUYECKUX
3HaHUH, KOTOpas BKIKOYAECT:
OCHOBOIIOJIAraroIUe MOHATUS
(XMMHUYECKUH JIEMEHT, aTOM, U30TOTI,
S-, p-, d- ANEKTPOHHBIC OPOUTAIH
aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIA 00BEM, BaJIEHTHOCTD,
AJEKTPOOTPHULATENBHOCTD, CTENEHD
OKHCJICHUS, XUMHYECKAs CBA3b
(koBaneHTHAas, MOHHAS, METAJUTUYECKas,
BOJIOPOJIHAS ), KpUCTAILIIMYECKast
pelIETKa,

c(OpMHPOBAHHOCTh YMEHHUI:
pacKpbIBaTh CMBICI EPUOJUYECKOTO
3akoHa JI. WM. MengeneeBa U

JEMOHCTPUPOBATH ero
CHUCTEMaTU3UPYIOILYIO,
OOBSCHUTENBHYIO U MPOTHOCTUYECKYIO
dyHKumm;

XapaKTEepPU30BaTh  AJIEKTPOHHOE
CTPOEHHUE aTOMOB XHUMHYSCKHX
3JIEMEHTOB 14 IEPUOJIOB

[Tepronueckoi CUCTEMBI XUMHUYECKHX
anementoB JI. WM. Menzeneesa,
UCTONB3Yysl  TOHATHS — «S-, p-, d-
3JIEKTPOHHBIE opouTaN,




«IHEPreTUYECKUEe YpPOBHUY», OOBSCHATDH
3aKOHOMEPHOCTH HM3MCHEHHsI CBOWCTB
XAMHYECKHX 2JIEMEHTOB u X
COCIMHEHUH 110 IEpUOJaM M IpyIIaM
[Iepronueckoi CUCTEMBI XUMHUYECKHX
snemenToB M. Y. Menaeneena

Crpoenue BemiecTBa. XuMUUYECKast

CBSI3b, €€ BUJIbI; MEXaHU3MBI ;411[?)9 Ypok(POLU):https://
o0pa30BaHKs KOBAJICHTHOM CBSI3H. 11b- :;T:Qéii%rguﬁl;blec
Bomoponnas cBsizb 26.09 -
Banentnocrs. 11A-
DNeKTPOOTpUIIATEILHOCTh. CTEIeHb 1.10 POLL):https://resh.
OKHCIIeHHs. BemecTBa MOJIEKYJISIPHOTO 11b- ﬁﬂfé;%/;ybwctlless
HEMOJICKYJISIPHOTO CTPOCHUS 3.10 -
[ToHsATHE O TUCTIEPCHBIX CUCTEMAX. ié?o (P3LLY:https://resh
HcTuHHBIE M KOJIIOMAHBIE PACTBOPBI. 1 1i3_ .edu.ru/subject/les
MaccoBast 107151 BelleCTBa B pacTBOpe 17.10 S0n/4939/
Krnaccudukanus 1 HOMEHKIATypa 11A-

HEOPraHUYEeCKUX COCTNHEHU. 2210 Bupeoypok: http://
I'eneTnyeckas CBSI3b HEOPraHMYECKHUX 11b- %on. edu.ru/
BEIIECTB, PA3JTUYHBIX KIIACCOB 24.10

Knaccudukanms XumMuaeckux peakiuii B

HEOPraHWYECKOW U OPraHUYeCKON 11A-

XUMHH. 3aKOH COXPAHCHHSI MAaCChI 29.10 (POLU):https://resh
BEIIIECTB; 3aKOH COXpaHEHUS U éiBl-O .SeodnL;é.lrgésél;bmctlles
MPEBpAILECHUS SHEPTHH IPU XUMUYECKUX .

peaKIusix

CxkopocTts peakiuu. O6paTumbie 11A- MNpeseHTaumns

BJIaJICHUE CUCTEMON XUMHUUYCCKHX
3HAHUH, KOTOpas BKJIIOYAECT:
OCHOBOITOJIAralOIINEe IOHATHUS
XAMHUYECKasl CBSI3b, BAJICHTHOCTb,
CTCTICHb OKUCJICHHSI, PACTBOD,
3JICKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTHYCCKAS TUCCOIHAIIHS,
OKHCJIUTENh, BOCCTAHOBHUTEIIb;, TCOPUHU
Y 3aKOHBI (TCOPHS IEKTPOITUTHICCKON
JIUCCOITUAITNN );

c(OpPMUPOBAHHOCTH YMCHHUI:
OTIPE/CIIATh BaJCHTHOCTh W CTEICHB
OKHCIICHHS XUMHUYECKHUX OJJIEMECHTOB B
COEIMHEHUSIX PAa3TMYHOTO COCTaBa, BU
XUMHYECKOH  CBsi3W  (KOBaJICHTHAS,
WOHHAS, METAJUTMYECKas, BOJOPOJIHAS)
B COCUHEHHSX, TUI KPUCTATHUYECKON
peméTKH  KOHKPETHOTO  BEIeCTBa
(aToMHasi, MOJEKyJSpHasi, WOHHAasi,
METAJTMYeCKast), XapakTep Ccpeasl B
BOJHBIX pacTBOpaXx HEOPTraHUYECKHX
COCIUHECHMI;

BBISBIISITE XapaKTepHBIC
MPU3HAKHA TIOHITHH, yCTaHABIMBATh WX




peakunn. XuMHUYECKOE PAaBHOBECUE 5.11 (MHPOYPOK):http
11b- s:/linfourok.ru/prez
7.11 entaciya-po-himii-
na-temu-skorost-
himicheskih-
reakciy-klass-
1040626.html
[TpakTrueckas padora Ne 1. « Bnusiaue EAll Buaeoypok: http://
10 pasIUyYHBIX (PAKTOPOB HAa CKOPOCTH 1 1i5 school-
XUMHUYECKOU peaKkIum» 1411 collection.edu.ru/
DNEKTPOIUTHYECKAS UCCOITUAITHS.
[ToHsATHE O BOXOPOAHOM IIOKA3aTENE ;Elilil Buaeoypok: htip://
11 (pH) pactBopa. Peakiiuu HOHHOTO 1 1i3_ school-
obmeHa. ['uaponM3 OpraHudYeCcKux 1 28.11 collection.edu.ru/
HEOPraHMYECKUX BEILECTB
11 https://app.onlines
OKHCINTENEHO-BOCCTAHOBUTEIHHBIE A- chool-1 ru/11-
3.12 TR
12 peakiuu. [TonsTre 00 snexTponnze 11B- klass/himiya/elektr
PACIIIABOB M PACTBOPOB COJIEH 5 12 oliz-rasplavov-i-

rastvorl/article

B3aUMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIIUE MOHATHUSA npu
ONMCAaHUU HEOPraHWYECKHX BEILECTB U
UX NPEBPALLCHUN;

MPOBOJIUTH BBIYHCIICHUS c
HCIIOJIb30BAHUEM TIOHATHUS «MaccoBas
JI0JIs BEILIECTBA B PACTBOPEY;

XapakTepu3oBaTh  (OMUCHIBATH)
oOmue XUMHYECKHE CBOICTBA
HEOPraHWYECKUX BEUIECTB PA3IHYHBIX
KJIACCOB,;

MOATBEPXKIATh  CYIIECTBOBAHUE

TeHETHYECKOM CBA3HU MCKOY
HEOPraHMYECKMMHU  BEIIECTBAMU  C
IIOMOIIBIO YpaBHEHUN
COOTBCTCTBYIOIINUX XUMHNYCCKUX
peakuuii;

KJaccu(puIUpoBaTh XUMHUYECKHUE
peakuMM MO pa3iMyHBIM MpPU3HAKAM
(uncny W cocTaBy — pearupyrouimx
BEIIECTB, TEIJIOBOMY s ety
peaKIuu, U3MEHEHHUIO cTeneHei
OKHCIICHHS 3JEMEHTOB, OOPaTUMOCTH
peakuuu, y4acTHIO KaTaln3aTopa);

IMPOBOAUTH BBIYUCICHUA C
UCIIOJIb30BaHUEM TIOHSATHS TEIJIOBOTO
s¢deKxTa peaknud Ha OCHOBE 3aKOHOB
COXpaHCHUA MaccChbl BC€IICCTB,
IpeBpaliCHUA 1 COXpPaHCHUA 3Hepr1/11/1;

OOBSICHATD 3aBUCUMOCTb




CKOPOCTH XHMHYECKOW pEaKkIuu OT
pa3IUYHBIX  (PaKTOPOB; XapakTep
CMEILIEHUsI XUMUYECKOTO0 PaBHOBECHUS B
3aBHCUMOCTH oT BHEIITHETO
BoznerictBus (npunuun Jle arense);
coOroaaTh npaBuiia
MOJIb30BaHUS XUMHUYECKOW MOCyIol u
nabopaTtopHbIM  000pyZOBaHHEM,  a
TaKkKe  M[paBWiaa  oOpamieHHs ¢
BEIIECTBAMH B  COOTBETCTBUHU  C
UHCTPYKUUSMUA  TO  BBIMOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB;

IUIAHUPOBaTh W BBINOJHSATH
XUMHYECKHH JKCHEpUMEHT (BIMSIHHE
pa3inuuHbIX (AaKTOPOB HA CKOPOCTH
XUMHWYECKON PEaKIMK) B COOTBETCTBUU
C TpaBWIaMHU TEXHUKUA O€30MacHOCTH
npu oOpallleHMM C BeIleCTBaMH M|
1a00paTOPHBIM 00opy10BaHuEM,
NPECTaBIIATh pe3yIbTaThI
XUMHYECKOTO AKCIIepUMeHTa B (hopme
3allUCU yYPaBHEHHH COOTBETCTBYIOLIMX
peakiuii 1 (OpMyIHPOBATH BHIBOJBI Ha
OCHOBE ITHX Pe3yJIbTaTOB,;

COCTaBJIATh YPABHEHHS PEAKIUH
pa3UYHBIX ~ TUMOB,  TOJHbIE U
COKpAIllEHHBbIE ~ YpaBHEHHUS  peakUui
WOHHOTO OOMEHa, y4YHUTHIBas YCJIOBUS,
MpH KOTOPBIX OTH PEaKIUH HIYT IO
KOHIIa




11A-

HCIOJIb30BaHUE TPUOOPETEHHBIX
3HAaHUM W YMEHMH B MPaAKTHYECKOU
JEeSTeIbHOCTH

13 KonTposbHas padoTa 1o pasjaeny 10.12
«TeopeTnyeckre OCHOBBI XUMHUU» 11b-
12.12
Mertajibl, UX MMOJ0KEHHE B
[Tepuonuueckoit cucteMe XMMUYECKUX 11A- MNpeseHTaums
1712 (MHOOYPOK):http
14 snemenTtoB JI. 1. Menpaeneesa u 1B s:/lyoutu.be/sLL30
0COOCHHOCTH CTpOeHUs aToMOB. O01He 19.12 qu9gXc
¢u3nvecKre CBOMCTBA METAIIJIOB
CruaBbl METAJIOB. ) ) ;:11?2 Buneoypok:http:/s
15 DNEKTPOXUMHYECKUN Psiji HAllpsDKEHUI 11i; chool-
METAILIOR 26.1-2 collection.edu.ru/
lMpeseHTaums
(UHOOYPOK):http
XHUMHUECKUE CBOMCTBA BaKHEHIIINX 11A- s:/linfourok.ru/prez
N . . .01 entaciya-po-himii-
16 MeTaJIJ\IJOB (HanI/II/I,v KaJINi, KaJILIHH, ) 1B a-temu-metalli-
MarHuu, aJ'IIOMI/IHI/II/I) U NX COCAMHCHUU 01 gruppi-glavnoy-
podgruppi-
1919665.html
11A- .
17 XHMMHYECKHE CBOMCTBA XpOMa, MEIH U 01 Bt:l,u,eloypOK.htt s
. chool-
UX COCIMHCHUM 1011E' collection.edu.ru/
11A- .
XUMHUYecKUe CBOWCTBA IIUHKA, JKeNe3a 1 01 (PSLU):https://resh
18 . 11 .edu.ru/subject/les
HX COEIMHEHHM son/3534/
.01 =
[IpakTuueckas pabora Ne 2. "Pemienue 1011A' Buneoypok:http://s
19 AKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME 1 15 chool-
«MeTamism" o1 ) collection.edu.ru/

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O
XHUMHYSCKOM COCTAaBJISIOIICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUDA,
poJii XMMHUU B TIO3HAHUHU SIBICHUU
PUPOJIBI, B HOPMUPOBAHUHU MBIILICHUS

u KYJIBTYPBI JMYHOCTH, e
(GyHKIMOHATHLHON IPaMOTHOCTH,
HE00X0 MO JUISL pelieHus

MPAKTUYECKUX 33/a4 U HKOJIOTHMYECKU
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJTHOM Cpelie;
c(hOpPMUPOBAHHOCTH YMEHUI
UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsE cocTaBieHus] (OpMyINl BEIIECTB U
YpaBHEHUH  XMUMHUYECKUX  pEaKUui,
CUCTEeMAaTHYECKYFO HOMEHKJIATYpPY
(IJUPAC) wu TpuBHAaJbHbIE Ha3BaHHSI
OTJICTbHBIX HEOPTaHMYECKUX BEIECTB
(raménas U3BeCTh, HEral€Hasi U3BECTbh,
MUTHEBAsI COJIA U IPYTHE);
c(hOpMUPOBAHHOCTh yMEHUI
XapaKTepu30BaTh (OMUCHIBATh) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHUIECKUX
BEIIICCTB Pa3TUYHBIX KJIACCOB,
MOJITBEPKIATh CYIIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXITy




HCOPTraHNUYCCKUMU BC€IICCTBAMU C

TIOMOIIIBIO ypaBHEHHIA
COOTBETCTBYIOIIUX XHUMHAYECKHX
peakuui;

c(hOpMUPOBAHHOCTH YMEHUI

coOyoaTh  MpaBWJa  TOJB30BaHUS
XUMHYECKOHN MOCY/I0H 1 JIaO0OpaTOPHBIM
obopysoBaHHEM, a TakKXKe MpaBHIa
oOpareHus c BEILIECTBAMH B
COOTBETCTBUM C WHCTPYKIHUSAMH IO

BBITIOJTHEHHIO 71a60paTOPHBIX

XUMHNYCCKUX OIIBITOB,
c(hOpPMUPOBAHHOCTH YMEHUI

IUIAHUPOBATh u BBITIOJIHATh

XUMHYECKHI JKCIEPUMEHT (peuicHue
OKCIICPUMCHTAJIBHBIX 3aJa4y II0 TEMC
«Meramnbl») B COOTBETCTBUM  C
NpaBWJIAaMH TEXHUKH 0€30MacCHOCTH TIPU
oOpamieHud ¢ BeleCTBAaMU U
1a00paTOPHBIM 000py0BaHUEM,
MMpEaACTaBIATh PE3YIbTATHI
XMMHYECKOTO JKCIIEpUMEHTa B (opme
3alUCH YPaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GopMyaMpPOBaTH BHIBOABI HA
OCHOBE 3THX Pe3yJIbTaTOB

20

HemeTanpl, uX monoxxeHue B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB JI. Y. Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

11A-
.02
11B-
.02

(POLW):https://resh
.edu.ru/subject/les

son/5939/

c(OPMUPOBAHHOCTh TPEICTABICHHI:
o XUMHYECKOH COCTAaBIISTIONIEH
€CTECTBEHHO-HAy4YHOW KAapTHHBI MUpA,
poJiM XMMHUU B TIO3HAHUM SIBICHUU




dusnueckue cBOHCTBAa HEMETAJIOB.

11A-

(P3LLU):https://resh

21 AnoTponusi HEMETAIOB (Ha IPUMEpE '1012_ .edu.ru/subject/les
KHCJIOpOJIa, cepbl, hocdopa u yrieposa) 02 son/5939/
11A- L
29 XUMHUYECKUE CBOWCTBA I'aJIOr€HOB, CEPhI 02 B:.u.eloypor(.htt s
. chool-
1 NX COCAMHCHHN 1012]5- collection.edu.ru/
11A- .
- Xumuueckue cBoiicTBa a30Ta, hocdopa 03 B:,qeioypor(.mw
- €nhool-
1 NX COCAMHCHUN 1013E' collection.edu.ru/
3 11A- MpeseHTaumna
24 XUMHYECKHE CBOKCTBA yIIepo/a, 12.03 :https://myslide.ru/
KPEMHUS U X COCTUHEHUHN 11B- presentation/prime
15.03 nenie-nemetallov
11A- .
o5 [IprMeHeHke BaKHEHIIMX HEMETAIIOB U 03 Brl:l.uﬁoypOK.htt s
. chool-
HX COCAMHCHMU 1013]5' collection.edu.ru/
OG6o0uIeHNe ¥ cHCTEMAaTU3allMs 3HAHUI 11A-
26 o teme «Hemeramnsy. Beraucienus mo 03 Br‘:'ﬂeloypo'(:htt s
chool-
YpaBHEHHSIM XUMHUYECKHX PEaKLUi 1 101315- collection.edu.ru/
TEPMOXUMHUYECKUE PaCUEThI :
ITpakTryeckas padora Ne 3. «Pemenue 1014A' Buneoypok:http:/s
27 HKCHEPUMEHTAIbHBIX 3371a4 110 TEMe 1B chool-
"HeMmeTauisr"y 04 collection.edu.ru/
KontponsHas paboTa 1o TemMam 11A-
28 «Meramis u 04
«Hemeramnbsy/Beepoccuiickas 11b-
.04

IpoBepoyHas pabora

npupozbl, B GOPMUPOBAHUN MBIIIUICHUS

u KYJBTYPBI JIMYHOCTH, eé
(GyHKIMOHATBHON IPaMOTHOCTH,
HE00X0IUMMOM TUIs peneHus

NPaKTUYECKUX 33aJad M DKOJOTHYECKU
00OCHOBAaHHOTO OTHONIICHUSI K CBOEMY
3II0POBBIO U IPUPOIHOH Cpe/Ie;

c(hOpMUPOBAHHOCTH YMEHUI
BBIABIISITh ~ XapaKTEpPHBIE  MPHU3HAKU
TIOHSTH, yCTaHaBJIMBATh 174
B3aUMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE  TOHATUSA  TIPU
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U
WX TIPEBPAICHHIA;

c(OPMHUPOBAHHOCTh YMEHUU
IPOBOJUTH PEAKIINH, TIOATBEPKAAIOIIIE
Ka4eCTBEHHBI  COCTaB  Pa3iIMYHBIX
HEOpraHM4YeCKUX BEILIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI,
NPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAX
HEOPraHMYECKUX BEIIECTB
(KauecTBEHHbIE peakluud Ha cyibdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, Ha
KaTHOH aMMOHUS);

c(hopMUPOBAHHOCTH YMEHUM
XapaKTepU30BaTh XUMUYECKHE
OpoIecchl,  JeXalue B OCHOBE
MPOMBIIIJICHHOTO  TTOJIyYeHHsI CepHOU
KHCJIOTHI, aMMHaKa, a  TaKxke




Ypok
(PSLU):https://app.

Heopranudyeckue U OpraHuueCcKue 11A- onlineschool-
.04 1.ru/11-
29 kucioTel. Heopranuaeckue u 1B Kass/himiva/neorg
OpTraHUYeCKHUEe OCHOBAHUS 04 anicheskie-i-
organicheskie3/arti
cle
AmdoTrepHbIe HEOPraHUYECKUE U
11A- L
OpPraHMYECKHE COETUHEHHUS. 04 (PSLL):https://resh
30 r 11E- .edu.ru/subject/les
CHETUYECKasl CBSA3b HEOPTaHUYECKUX U - Son/4960/

OpraHNYCCKUX BCUICCTB

c(OPMHPOBAHHOCTH TPENICTABICHUH 00
o0IIMX  HAy4YyHBIX  MPUHOUIAX U
9KOJIOTHYECKUX npobiemax
XHUMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTH YMEHUI
BBUIBJISITH ~ XapaKTEpHbIE  MPHU3HAKU
HOHSITUH, yCTaHaBIUBAaTh ux
B3aUMOCBS3b, UCTIOJIb30BaTh
COOTBETCTBYIOIIME  TOHATUSA  TIPU
OMMCAaHUN HEOPraHUYECKUX BEILECTB U
UX MpEBpaIlECHUN;

c(hOpPMUPOBAHHOCTH YMEHUI
UCTIOJIB30BaTh XMMHUYECKYIO CHMBOJIUKY
JUIsL cocTaBieHusl (OpMyJl BEIIECTB U
YpPaBHEHUH  XMMHUYECKHX  pEeaKIuil,
CHCTEMaTHYECKYIO HOMEHKJIATYpy
(IUPAC) wu TpuBHaNbHBIC Ha3BaHUS
OT/JENbHBIX HEOPraHMYECKUX BEIECTB
(yrapHblii ra3, yriaekuciblii ra3, aMMHaK
" JpyTHe);

c(hopMUPOBAHHOCTH YMEHUM
XapaKkTepu3oBaTh (OMMUCHIBATH) OOIIKE
XMMHUYECKHE CBOMCTBA HEOPTraHUYECKHX

BEILIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPKIATh CyILIECTBOBAHHE
TE€HETUYECKOMN CBSI3U MEKY
HEOPraHWYECKUMHU  BELIECTBAMU  C
TIOMOIIBFO ypaBHEHUH
COOTBETCTBYIOIINX XUMHYECKUX

peaKuuii;




c(hOpPMUPOBAHHOCTH YMEHUI
HPOBO/IUTh BBIYMCIICHUS C
UCIIOJIb30BAHUEM IOHSATHS TEILUIOBOTO
a¢dekra peaknmu Ha OCHOBE 3aKOHOB

COXpaHEHUs MacChl BEIECTB,
MPEeBpaIICHHs] U COXPAHEHUSI SHEPTUU
c(hOpMUPOBAHHOCTh yMEHUI

coONroAaTh  TpaBWia  TOJB30BaHUS
XUMHYECKOH MOCYI0H U J1ab0OpaTOpHBIM
o0opyIoBaHUEM, a TaKXe IpaBuiIa
oOparieHus c BELIECTBAMHU B
COOTBETCTBUM C MHCTPYKLHUSAMH IO

BBITNIOJTHEHUIO 1abopaTOpHBIX

XMMHUYECKHX OIBITOB;
c(OpPMUPOBAHHOCTD YMEHUH

IUTAHUPOBATH u BBITOJIHATH

XUMUYECKUM JKCIIEPUMEHT (pelIeHue
JKCIIEPUMEHTANPHBIX 3a7ad M0 TeMe
«Hemeranne») B COOTBETCTBUU C
ImpaBUJIaMH TCXHUKU 0€e30I1aCHOCTH npu
oOpareHun c BEIIECTBAMH u
1a00paTOPHBIM 000py1I0BaHUEM,
MPECTaBISATh pE3yNbTaThI
XUMHUYECKOTO JKCIepuMeHTa B ¢opme
3allUCH YPAaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIHpPOBaTH BHIBOABI HA
OCHOBE ITHX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW BBISBIATH
XapakTepHble  MPU3HAKU  TOHSTHUH,
yCTaHABIMBAaTh WX  B3aUMOCBS3b,




UCIIOJIb30BAaTh COOTBETCTBYIOLIUE
MOHATUSA npu ONMUCaHUU
HEOPraHWYECKUX  BEIIECTB U  HX
MIPEBPALLCHUI
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®opmbl yueTa padoyeil NPOrpaMMbl BOCIIMTAHMS
B padoueil mporpamMMe o XMMHUHU

Pabouas mporpamma Bocnutanuss MBOY CII Ne 72 ¢ yriyOieHHbBIM
M3YYCHHEM OTJENIbHBIX MPEAMETOB pealu3yercs, B TOM YHCIE U Yepe3
UCIOJIb30BAaHUE BOCHHUTATENILHOTO MOTEHIMANa YpPOKOB XMMHUH. JTa padora
OCYUIECTBIISIETCS B CIEAYIOMUX hopMax:

e [loOyxneHue oOywarommxcs CoOJI0JaTh Ha YPOKE OOIICHPHUHSTHIC
HOpPMBI TIOBEJEHUS, MpaBWiIa OOIIEHUS CO CTapuMU (TeAarorudyecKuMU
pabOTHUKaMHU) W CBEpCTHUKAMH (OOydYarOMIMMUCS), TPUHIMAINBI yIeOHOMN
JUCIMIUTAHBI U CAMOOPTaHU3aLIUH.

- IlpuBnedenne BHUMaHUS OOYYAIOIMIMXCS K IEHHOCTHOMY acCIeKTy
M3yYaeMbIX Ha ypOKaX MPeIMETOB, SIBICHUN, COOBITUI Yepes:

- JIeMOHCTpami  oOydJalomuMcsi  TPUMEpPOB  OTBETCTBEHHOTO,
TPa)XTaHCKOTO MTOBEICHUS, TIPOSBICHHSI YEIOBEKOIIOOMS 1 J0OPOCEpIeYHOCTH;

- oOpalleHMEe BHHUMaHUS Ha SIPKUX JesTelled HayKH, CBSI3aHHBIX C
U3y4aeMbIMH B JJAHHBIII MOMEHT TEMaMH, Ha TOT BKJIaJl, KOTOPBI OHU BHECIIH B
pa3BUTHE HaIIEll CTpaHbl U MHpa, HA JIOCTOWHBIC MOAPAKAHUSA MPUMEPHI UX
KU3HU, HA MOTHBBI UX TTOCTYIIKOB;

- HCIIOJIb30BAaHHME Ha YpoKax HH(pOpMalluu, 3aTparuBaroOUICl Ba)KHbIE
ColLlMaJIbHbIE, HPABCTBEHHBIE, STUUECKHE BOIIPOCHI.

Hcnonb3ys nCTOpUYECKUA MaTeprai OTKPBITUN B XUMHH, CIIOCOOCTBOBATh
(GOopMUPOBAHNIO TPAXKTAHCKONW TMO3HIMHA OOYydYaroOmerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YjieHa  POCCHICKOTO oOriecTBa, TPaJAUIINOHHBIX
001IeueI0BEYECKUX TYMAHUCTUYECKUX U IEMOKPATHUECKHUX [IEHHOCTEH;

TFOTOBHOCTH BECTU COBMECTHYIO JI€SITEIbHOCTh B MHTEpECaX IPpaKJaHCKOTO
o0I1ecTBa, y4acTBOBaTh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHUS  B3aUMOJICHCTBOBAaTH C  COIMAIBHBIMH  HHCTUTYTaMHU B
COOTBETCTBUM C WX (PYHKUMSIMH U Ha3HAYEHHEM; TOTOBHOCTU K T'yMAaHUTapHOU
Y BOJIOHTEPCKOM EATEIbHOCTH.

Hcnonp30BaHne Ha ypokKax JEATEIbHOCTHOTO MOAXOAa K OpraHu3aluu
oOydeHHus1 pa3oBbET CIOCOOHOCTh OIICHWBATH CHUTYAllMl0 W TPUHAMATH
OCO3HaHHBIE PEIICHHS, OPUEHTUPYSACh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B JACSATEIBHOCTH YUEHOTO; OCO3HAHUE JIMYHOTO BKIJIAJa B
MOCTPOCHUE YCTONYHUBOTO OYIyIIETO.

[IpumeHeHrne Ha ypoKax XMMHH 3a/Jad HCCIEAOBATEIhCKOTO XapakTepa
Oyner cmocoOCTBOBaTh PAa3BUTHIO HWHTEpeca K pa3nudyHbiM  cdepam
po(heCCUOHATTEHON JIEATETHPHOCTH, B TOM YHCJIC CBSI3aHHBIM C XUMUEH, YMEHUS
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oynaymie mnpodeccun W peanu3aiuu



COOCTBEHHBIX KHU3HEHHBIX TJIAHOB; TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO
¥ caM000pa30BaHUIO B 00JaCTH XUMHUH HA MIPOTSHKECHUH BCEH KU3HU.

BBengenue B coaepxkaHue ypoKa SKOJOTHYECKOrO aclekra Oyaer
CIocoOCTBOBAaTh  (POPMUPOBAHUIO IKOJOTUYECKON KYJIBTYphI, OCO3HAHUIO
r100ambHOTO  XapaKTepa JKOJOTWYECKUX MpoOJieM; TIJIAaHUPOBAHUIO U
OCYIIECTBJIICHUIO JICMCTBUM B OKPYXAIOLIEH CpElle Ha OCHOBE 3HAHUS LEJIEeH
YCTOMYMBOI'O PAa3BUTHS YEJIOBEYECTBA; PACIIMPEHHUIO OIbITa JESITEIIbHOCTU
HKOJIOTUYECKON HANPaBJICHHOCTU HA OCHOBE UMEIOIINXCS 3HAHUH MO0 XUMUHU.

e lcnonp3oBaHuE BOCIUTATENBHBIX BO3MOXKHOCTEH COIECpKaAHUS
ydeOHOrO Tpeamera uisi (GopMuUpOBaHHS Y OOYYAIOMIMXCS POCCUUCKHUX
TPaJUIMOHHBIX JTyXOBHO-HPABCTBEHHBIX M COIIMOKYJBTYPHBIX IIEHHOCTEH
gyepe3 mo100p COOTBETCTBYIONIEH MH(GOPMAITUH, TPOOJIEMHBIX CUTYaIMi JIJIs
00CYXKIeHUsI B KJ1acce.

e HuunuupoBanue oOCYXJE€HUH, BbICKa3bIBAHUI CBOETO MHEHUS,
BbIPA0OTKH CBOEr0 JUYHOCTHOTO OTHOLIEHUS K HM3yYaeMbIM OTKPBITHUSM,
KOTOpBIE IPUBEIU K AAJIbHEHIIIEMY Pa3BUTHIO TEXHUKH, HOBBIM TEXHOJIOTHUSM.

e BxioueHne B ypOKHM HUIPOBBIX MPOIEAYpP, KOTOPHIE MOMOTAIOT
noJJepaTb ~ MOTHBAIMI0O  OOyYalOIIUXCS K  TOJNYYCHUIO  3HAHHMH,
HATAKMBAHUIO TO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOIIEHMHA B  KJjacce,
MOMOTaIOT YCTaHOBIICHUIO JOOpOKeIaTeIbHON aTMOoc(hepsl BO BpeMs ypoKa.

e [IpumeHeHne Ha YypOK€ UHTEPAaKTUBHBIX (GopM  paloOTHI,
CTUMYJIMPYIOLINX O3HABATEJIbHYI0 MOTHUBALIUIO 00YYarOIIUXCS.

e [IpumeHneHue rpynmoBoil paboTel WM PabOTHl B Mapax, KOTOPHIE
CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHIHOM pabOTHI U B3aMMOJICHCTBHIO C
IPYTUMHU 00Yy4arOITUMUCH.

e BpibOp W WUCHOIB30BaHUE HA YpOKaX METOJ0B, METOJUK,
TEXHOJIOTM, OKa3bIBAIOIIMX BOCIMTATEIbHOE BO3ACHCTBHE HA JIMYHOCTH B
COOTBETCTBUH C BOCITUTATENLHBIM UJICAJIOM, LIETbIO U 3a7jauaMi BOCIIUTAHUS.

e UuunuupoBaHue U MoAJEpKKa HCCIEA0BATEIbCKON EATEIbHOCTH
IIKOJILHUKOB B (pOpMe BKIIIOYEHHS] B YPOK Pa3IMUHBIX HCCIIEI0BATEIbCKUX
3alaHdid, YTO JAaeT BO3MOXXHOCTh OOyYarolMMcS MPUOOPECTH HABBIKU
CaMOCTOSITENIFHOTO PEIICHUS TEOPETHUECKON MpoOIeMbl, TEeHEPUPOBAHUS U
odopmiieHHsT COOCTBEHHBIX THIOTE3, YBAKHUTEIHLHOTO OTHOLICHUS K UY>KUM
uzesiM, MyOJIMYHOTO BBICTYIUICHUS, apTyMEHTHPOBAHHS U OTCTAMBAHMSI CBOCH
TOYKH 3pEHUSI.

YcTaHOBIIEHHE  YBAXHUTENBHBIX, JOBEPUTENBHBIX, He()OpPMaTbHBIX
OTHOIICHUN MEXIy Y4YUTelIeM U YyYEHHKaMM, CO3JaHHE€ Ha ypOKax
HMOLIMOHAIBHO-KOM(OPTHON CPEIBI.



Kpurtepuu u HopMBbI OlleHMBAHUSI Pa00OT MO0 XMMUM ydamuxcs 8-11
KJIACCOB.

OueHka yCTHBIX OTBETOB.

Otrmerka «5» - CTaBUTCS B TOM Cllydae, €CJIM YYalIUICS MOKA3bIBAE€T BEPHOE
NOHMMAaHUE  XUMHYECKOM CYIIHOCTH  pPACCMATPUBAEMBIX  SIBJICHHM WU
3aKOHOMEpPHOCTEH, 3aKOHOB M TEOpPUH, JAET TOYHOE ONPEICICHUE U
UCTOJIKOBAHUE OCHOBHBIX IIOHSTHM, 3aKOHOB, TEOPHM, a TAKXKE€ IPABHIBHOE
ONpEeENICHUE XUMMUYECKUX BEJIWYMH, UX EIUHUI] U CIIOCOOOB H3MEPEHMUS;
MPAaBWJIBHO BBITIOJNHSAET YEPTEKH, CXEMbl M TpauKH; CTPOUT OTBET IO
COOCTBEHHOMY TIIJIaHY, COIMPOBOXIAET pPAacCcKa3 HOBBIMH TMPUMEPAMU, YMEET
[IPUMEHUTh 3HAaHUS B HOBOW CHUTyallMd IPU BBIIOJIHEHHH HPAKTUYECKHUX
3a/laHUI; MOYKET YCTAHOBUTBH CBSI3b MEXKIY HM3YYa€MbIM U paHEe HU3yYEHHBIM
MaTepuajoM IO KypCy XHMHH, a TaK K€ C MaTepHaIOM, YCBOCHHBIM IIO
U3YUYEHUIO JPYTUX MPEIMETOB.

OTrmeTka «4» - CTaBUTCA, €CJIM OTBET YYEHUKA YJOBJIETBOPSAET OCHOBHBIM
TpeOOBAaHUSIM K OTBETY Ha «5», HO JaH 0e€3 HMCHOJIb30BaHUS COOCTBEHHOIO
IJ1aHa, HOBBIX NPHUMEPOB, 0€3 MPUMEHEHHs] 3HAHWM B HOBOM cuTyauuu, Oe3
UCIIOJIB30BAHUS CBS3€M C paHee HM3yYEHHBIM MaTEpHAIOM, YCBOCHHBIM IIPU
U3YYEHUU IPYTUX MPEAMETOB; €CIM YUaluics TOMyCTUI OJHY OUIMOKY WU He
0ojee ABYX HEIOYETOB U MOXKET MX MCIPABUTh CAMOCTOATEIBHO WU C
HEOO0JIBILION TOMOILBIO YUUTEJIS.

OtMeTKa «3» - CTaBUTCS, €CIIM y4alUiics MPABUIBHO MOHUMAET XUMHUUYECKYIO
CYLIHOCTh pPacCMaTpUBAeMbIX SIBIIEHUH M 3aKOHOMEPHOCTEH, HO B OTBETE
UMEIOTCSL OTJENIbHbIE MpoOeibl B YCBOGHHMM BOINPOCOM Kypca XUMHH, He
NPENATCTBYIOUINE albHENIIEMy YCBOSHUIO IPOrPaMMHOTO MaTepuania; yMeeT
NPUMEHSTHh TOJNyYeHHBIE 3HAHWA TPU PEIIEHUH TPOCTHIX 3amad ¢
MCIIOJIb30BaHWEM TOTOBBIX (OPMYJ, HO 3aTPyAHSICTCS TPU PEIICHUU 3aad,
TpeOyroumx nmpeoOpa3oBaHus HEKOTOPHIX (HOPMYII; TOMYCTHII HE OoJiee OHOM
rpy0oii omMOKM M ABYX HEIOYETOB, HE OoJyiee OAHOW TrpyOOll M OJHOU He
rpy0oii ommbku, He Oosiee ABYX-TpeX He rpyObIX OMIMOOK, OJHOW He rpy0oit
OIMOKHU ¥ TPEX HEAOUYETOB, JOMYCTHUI YETHIPE WU MSTH HEIOUYETOB.

OTMmeTKa «2) - CTaBUTCS, €CJIU yUYalllUiCs HE OB OCHOBHBIMU 3HAHUSIMU U
YMEHHUH B COOTBETCTBHUH C TPEOOBAHUSIMU MPOTPAMMBI U JIOMTYCTHI OOJIbIIIE
OIIMOOK M HEJOYETOB, YEM HEOOXOAUMO JIJIS OIEHKHU «3 .

Ounenka nuCbMEHHBIX padoT.

OtMmeTka «5» craBUTCS 32 pabOTY, BHIITOJIHEHHYIO MOJHOCTHIO 0€3 OIHUOOK 1
HEJI0YETOB.

OTMeTKa «4» cTaBHUTCS 3a pabOTY, BBITIOJIHCHHYO ITOJTHOCTHIO, HO TIPH
HaJUYUU B HEU He OoJsiee 0HOM rpy0Ooi OMMOKY U OJHOTO HeJoUeTa ; He OoJiee
TPEX HEJO0YETOB.



OT1MmeTKa «3» CTaBUTCSA, €CJIM YUYCHUK BBITIOJHWII MTPABUIIBHO HE MeHee 2/3 Bcel
paboThI WK JOMYCTUI He OoJiee 0HOM rpy0oil OMOKY U ABYX HEJOUETOB, HE
OoJiee oHOM TPyOO 1 OJTHON HerpyOoi omKOKHU, He 0oJiee TpeX HEerpyObIX
OIIHUOOK, OJTHON HErpyOOH OMIMOKH U TPEX HEJIOUETOB, IIPU HATMYUHU YETHIPEX-
MATHA HEJOYETOB.

OTtMeTKa «2» CTaBUTCS, €CITU YUCIIO OMMOOK U HEJIOYETOB IIPEBBICHIIO HOPMY
OLICHKH «3» WJIX BBITIOJHEHO PaBUILHO MeHee 2/3 Bcelt paboThI.

Ouenka KOMOMHMPOBAHHBIX KOHTPOJIbHBIX PadoT.

[IIxana nepeBoa B NATHOAIIbHYIO CUCTEMY OLICHKH
OtMmeTka «5» craButcs 3a BeinosHeHHE 90-100% paboThL.
OtmMmetka «4» craButcs 3a BeinojgHeHue 70-89 % paboTsr;
OtMmeTka «3» craBuTCs 3a BhinoHeHHE 50-69%

OTtMmeTKka «2» cTaBUTCA 3a BbIMoJdHeHHE MeHee 50%,

KpuTtepun onieHMBaHUA TeCTOBBIX KOHTPOJbHBIX PadoT.

[Ixana nepeBoja B MATHOAIIbHYIO CUCTEMY OIICHKH
OtMmeTka «5» craButcs 3a BeinosiHeHue 90-100% paboThl.
OtMmeTtka «4» craButcs 3a BbinosHeHue 70-89 % paboThl;
OtmeTKa «3» craButcs 3a BeiojaHeHue 50-69%

OtmeTka «2» cTaBUTCA 3a BeImoJgHeHHe MeHee 50%,

Kpurtepuu onneHuBaHus IKCIIEPUMEHTAJIBHBIX YMEeHUH (J1a0opaToOpHbIE U
NMPaKTHYECKUE 3a1aHMS).

OtMmeTKka «5» cTaBUTCS eciid paboTa BBIIIOJHEHA MMOJTHOCTHIO U MPAaBUIIBHO,
c/ieJlaHbl TPABUJIbHBIE HAOIIOIEHUS U BBIBOJIBL;

HKCIIEPUMEHT OCYIIECTBJIEH 110 IUIaHY C YY€TOM TEXHUKU O€30MMaCHOCTH U
paBuJI padOTHI C BEIIECTBAMU U 000PYI0OBAaHUEM;

MPOSIBIICHBI OPTaHU3AI[MOHHO - TPYJOBBIE YMEHUS, IOACPKUBAIOTCS YHCTOTA
pabouero Mecta U NopsAI0K (Ha CTOJIE, SKOHOMHO MCIOJIb3YIOTCSI pEaKTHBBI)

OtMmeTKa «4» cTaBUTCS €ciid paboTa BBINOJHEHA TPABUIIBHO, CACTAHbI
paBUJIbHbIE HAOIIOJEHUS U BBIBOJIbI, HO MIPH 3TOM SKCIIEPUMEHT IIPOBE/ICH HE
MOJIHOCTBIO WJTU JIOMYIIIEHbl HECYIIIECTBEHHbIEC OIIMOKHU B padOTE C BEIIECTBAMU
1 000pyIOBaHUEM.

OtMmeTKa «3» cTaBUTCS €clii paboTa BHITIOTHEHA TPABUIILHO HE MEHEE YeM
HAIOJIOBUHY WJIH JIOMYIIIEHA CYIECTBEHHAs OIMMOKA B X0J1€ SKCIIEPUMEHTA B



00BbsiICHEHUHU, B 0O(popMIIeHUH pabOThI, B COOJIIOICHUH TIPaBUJI TEXHUKH
0e30MmacHOCTH Ha paboTe ¢ BEIIeCTBAMH U 000pYI0BaHUEM, KOTOPAs
UCTIPABIISICTCS TI0 TPEOOBAHHIO YUUTEIS

OTMeTKa «2» CTaBUTCS €CIIU JAOMYIIEHBI 00Jiee IBYX CYIIECTBEHHBIX OIINOOK B
XOJI€: KCIIEPUMEHTA, B 00BICHEHNH, B 0(DOpMIIEHUHU pabOThI, B COOIOCHUH
IIPaBUJI TEXHUKH O€30M1aCHOCTH MPH padoTe ¢ BEIECTBAMU U 000PYOBaHUEM,
KOTOPBIE YUAITUICS HE MOKET UCIIPABUTH JJAXKE MO TPEOOBAHUIO YUUTENS.

Ouenka NpoeKTHbIX padoT.

OtMeTKa «5» CTaBUTCS €CIIU LEJIb YETKO C(HOPMYyIHpOBaHa U yOETUTENIBHO
oOocHoBaHa. [IpencTaBieH pa3BepHyThIH MJIaH JOCTUKEHUS 1IETU IPOEKTA.
Tema npoekTa pacKphITa OJTHOCTHIO M HCUEPIIBIBAIOLLE.

PaGota coepkuT AOCTATOYHO MOJHYI0 HHPOPMALUIO U3 PAIUYHBIX
UCTOYHHUKOB. [IpencraBieH aHanu3 CUTyalid, CKJIAIbIBABIINXCS B X0
paboThl, cenaHbl HEOOXOUMbIE BBIBO/IbI, HAMEUEHBI IEPCIEKTUBBI pa0OTHI.
PaboTa oTnuyaercst TBOpYECKUM MOAXOAOM, COOCTBEHHBIM OPUTHHAIBHBIM
OTHOLIEHUEM aBTOPA K HJiee MpoeKTa. PaboTa OTIMYaeTCs YETKUM U
I'PaMOTHBIM O()OPMIIEHMEM B TOUHOM COOTBETCTBHH C YCTaHOBJICHHBIMU
npaBuiamMu. BeICTyIsIeHuE COOTBETCTBYIOT TPEOOBAHUSAM ITPOBEICHHUS
MIPE3EHTAlUU, OHO HE BBIILIO 32 PAMKHU PETJIAMEHTA, aBTOP BIIAJICET KYJIbTYPOU
OOLLIEHUs C ayTUTOPHEH, MPE3EHTALHS XOPOLIO MOATOTOBIEHA, aBTOPY YAAIOCH
3aMHTEPECOBATH Ay AUTOPUIO. IIPOyKT OJHOCTBIO COOTBETCTBYET
TpeOOBaHUAM KauecTBa (3CTETUYEH, YA00EH B UCIIOJIb30BAHUU, COOTBETCTBYET
3as1BJICHHBIM LICJISIM).

OTmeTka «4» cTaBUTCA e€ciM 1elb chOpMyTUpOBaHA, HO HE OOOCHOBAHA.
IIpencraBiieH KpaTKuM IUIaH JOCTMIKEHMS LEJM IIPOeKTa. TemMa IpoekTa
packpbiTa HE TMOJHOCThIO. PaboTa COAEpXUT HE3HAYUTEIbHBIH 00BEM
noaxodme  uHGOpMAlUM U3 OTFPAHUYEHHOTO  YHMCJa  OJHOTHUITHBIX
ucTouHUKOB. [lpeacrtaBineH pa3BepHyThHIM 0030p pabOThI MO JOCTHXXKEHUIO
1eseH, 3asBJIeHHbIX B MpoekTe. PaboTa camocrosiTenbHas, JEMOHCTPUPYIOLIAs
CEpPBE3HYI0 3aMHTEPECOBAHHOCTh ABTOPA, MPEANPHUHATA MOMBITKA MPEICTABUTH
JUYHBIA B3IJIS,] HA TEMY TMPOEKTa, MPUMEHEHBI SJEMEHTBhl TBOPUYECTBA.
[IpennpuHATH MONBITKH OPOPMUTH PAOOTY B COOTBETCTBUU C YCTAHOBJICHHBIMU
MpaBWJIaMi, TpUAaTh €l COOTBETCTBYIONIYIO CTPYKTYpy. BricTymienue
COOTBETCTBYIOT TPE€OOBAaHUSAM IPOBEJCHUS MPE3CHTAIMK, OHO HE BBIIUIO 3a
paMKH perjaMeHTa, HO aBTOP HE BIAJEET KyJIbTYypOi OOIICHUS C ayAuTOpUEH
(ymMeHue OTBeuYaThb Ha BOIPOCHI, JOKAa3bIBaTh TOYKY 3peHus). IIpoaykt He
MOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSIM KaueCcTBa



Otrmerka «3» cCTaBUTCA e€clu Ledb chOopMyJMpoBaHa HEYETKO JHOO He
chopmynupoBana. IlperncraBieHHbIN TJJaH HE BENET K JOCTIKEHHUIO UEIH
npoekta. Tema mpoekta packpbita (parmeHTapHo. borbmas — yacTb
Ipe/ICTaBlIeHHON MHPOpMaIlMK HE OTHOCUTCS K TeMe paboThl. AHAIN3 3aMEHEH
KpaTKUM  ONHMCaHUEM XOJa W MopsAka padoTbl. ABTOp  HPOSBHI
HE3HAUUTEIBHBII HMHTEpEC K TEME MPOEKTa, HO HE MPOJEMOHCTPHUPOBAI
CaMOCTOSATENIbHOCTH B paboTe, HE HMCHOJIb30BaJ BO3MOXHOCTH TBOPYECKOIO
noaxona. B mnHcbMeHHOW YacTH pabOThl OTCYTCTBYIOT YCTaHOBJIEHHBIE
MpaBUJIaMHU TOPSIOK M YETKask CTPYKTYpa, AOMYIIEHbI OMUOKU B 0(OPMIICHHUH.
BricTymuieHHEe HE COOTBETCTBYET TPEOOBAHMSM MPOBENCHUS MPE3CHTALUU.
[IpoexTHBIN MPOAYKT HE COOTBETCTBYET TPEOOBAHMSIM KayecTBa (ICTETHKA,
yA00CTBO MCHOJIB30BAHUS, COOTBETCTBUE 3asIBJICHHBIM LIEIISIM )

OuneHka yMeHHi pemiaTh pacyeTHbIE 3aa4H.

OTMeTKa «5» CTaBUTCSA €CJIM B JIOTUYECKOM PACCYKJICHUM W PEIICHUU HET
oIMOO0K, 3aJ1a4a pelieHa palMOHAIBHBIM CIIOCOO0M;

OtrMmeTKka «4» CTaBUTCA €CIOU B JIOTHUECKOM PACCYKIECHUU M PEUICHUS HET
CYILIECTBEHHBIX OLIMOOK, HO 3a/aua pelIeHa HepaluOHAIbHBIM CIIOCOOOM, WM
JOIYyLIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OtmeTKa «3» CTaBUTCS €CIIM B JIOTHYECKOM PaCCyKACHUU HCT CYIICCTBCHHLBIX
OHII/I6OK, HO OOIIyIICHA CYIICCTBCHHAA OIIMOKAa B MAaTEMaTHUYECKHUX pacucrax.

OTMeTKa «2» CTaBUTCS €CITU UMEETCS CYIIECCTBEHHBIE OIMMUOKHA B JIOTUYECKOM
pPAacCyXJICHUHU U B PELLICHUM.

Ounenka yMeHHH pemaTh JKCNEPUMEHTAJbHbIE 3a1a4H.

[Ipu oreHke 3TOro yMeHHUs CIEIyeT YYUTHIBATh HAONIOJACHHS YUHUTENIS U
IIPEABABISEMBIE YUALIUMCS PE3YIbTAThI BBITIOJIHEHHUS OBITOB.

OTmeTka «5» CTaBUTCA €CNM IUJIAH PEILICHHS 3aJa4d COCTABJIEH MPABUIIBHO,
OCYIIECTBJIEH MOI00p XMUMHUYECKHX PEAKTUBOB M 000PYIOBaHUS, JAHO MOJTHOE
O0OBSCHEHHE U CJIETaHbl BEIBOJIBI.

OTmeTrka «4» CTaBUTCSA €CIIM TUJIAaH PEIICHUS COCTaBJIEH MPABHIIBHO,
OCYIIECTBJIEH MOJ00P XUMHUECKUX PEAKTUBOB U O0OPYOBaHUS. JOMYIIICHO HE
OoJiee IBYX HECYIIECTBEHHBIX OIMMOOK (B OOBSICHEHNHU U BBIBO/IAX).

OTMeTKa «2» CTaBUTCSA €CIM TIUIaH PEHIEHUs COCTaBJIEH ITPaBHIIBHO,
OCYIIECTBIIEH TMOAOOP XMMHYECKHUX PEAKTUBOB M OOOpPYAOBAaHHS. AOIYIICHA
CYIIECTBEHHAs OIKOKa B 00OBbSICHEHUH U BBIBOJAX.



OTMeTKa «2» CTaBUTCS €CIIM JIONMYIICHBI JBE M Oojee OmMOKH (B IUIaHE
pEIICHUS, B T0JI00pEe XMMHYECKUX, PEAKTUBOB U 000PY0BaHMS, B O0OBICHCHUN
U BBIBOJIAX).

Ounenka pegepara.

M310Xe€HHOE TTOHHMAaHHE pe@epaTa KaK MCJIOCTHOI'O aBTOPCKOI'O TCKCTA
OIIPCACIIACT KPUTCPUU €TI0 OLICHKHU!

- HOBU3HA TEKCTa;
- 000CHOBAaHHOCTH BBIOOpA NCTOYHHKA,

- CTETNEeHb PACKPBITHS CYIITHOCTH BOIPOCA,;

- coOmmoieHus TpeboBaHu K 0(pOopMIICHHUIO.
HoBu3zna tekcra:

a) aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS;

0) HOBM3HA U CaMOCTOSITEIBHOCTh B MTOCTAHOBKE MPOOIEMBbI, (POPMYIUPOBAHHE
HOBOTO aCIeKTa N3BECTHOM MPOOIEMBI;

B) YMEHHE paboTaTh C JUTEPATYPOMl, CUCTEMATU3UPOBATh U CTPYKTYpHUPOBATh
MaTepHal;

') CAMOCTOSITEIBHOCTh OIEHOK U CY K/ICHUH;

1) CTUJIEBOE €AMHCTBO TEKCTa, EMHCTBO KAHPOBBIX YEPT.
Crenenp pacKpbITUS CYLIIHOCTH BOITPOCa:

a) COOTBETCTBUE IJIaHa TeMe pedepara;

0) COOTBETCTBHUE COJIEPKaHUS TEME U MIaHy pedepara;

B) TIOJIHOTA U TJTyOWMHA 3HAHUM 110 TEME;

') yMeHHne 000011aTh, JAeIaTh BBIBOJIbI, COTIOCTABIISATh PA3IMYHBIC TOUYKU 3PEHUS
110 OJHOMY BOIIPOCY

OOG0CHOBAaHHOCTbH BHIOOpPA UCTOUYHUKOB:

a) OIICHKA MCIIOJIb30BAHHOM JIMTEPATYPhI: IPUBJICUYCHBI JTU HanOOJIee U3BECTHHIC
paboThI 1O TeMme uccaeAoBaHus (B T.4. )KypHaJIbHbIC MyOJUKAIIMK MOCIIEIHUX
JIeT, TIOCJIETHIE CTATUCTUYCCKUE TaHHBIC, CBOKH, CIIPABKH U T.1I.).

CobOmonenne TpeboBaHui K 0(hOPMIICHHUIO:

a) HACKOJbKO, BEpHO, O(GOPMIIEHBI CCHUIKM Ha HCIOJIL3YEeMYIO JUTEpaTypy,
CITUCOK JIUTEpaTyphl; O) OIIEHKA TPAMOTHOCTH U KYJIbTYPhI U3TOXKEHHS (B T.4.
opdorpadudeckoit, MyHKTYallMOHHOW, CTUIUCTUYCCKON KYJIbTYPhI), BIAJCHHUEC
TEPMUHOJIOTHUEN;

B) coOmtoieHne TpeboBaHuii kK 00bEMY pedepara.



VYyammiicss mpeacTaBisieTr pedepar Ha PEUEH3UI0 HE TO3[HEE YKa3aHHOTro
CpoKa.

JI71s1 yCTHOTO BBICTYIUICHUSA ydaiiemycst 1ocTatouHo 10-20 MuHyT.

OTMeTKa «5» CTaBUTCS €CJIM  BBINOJIHEHBI BCE TPEOOBAHUS K HAMKUCAHUIO U
3amure pedepara: oO03HaueHa MpodiieMa U OOOCHOBaHA €€ aKTyallbHOCTD,
CIeJlaH KpaTKUM aHajdu3 pa3IMYHbIX TOYEK 3pPEHHS] Ha PAcCMATPUBAEMYIO
npoOieMy MU JIOTUYHO H3JI0’K€Ha COOCTBEHHas MO3ULIMS, CHOPMYIUPOBAHBI
BBIBO/IbI, TEMa pacKpbiTa TOJHOCTHIO, BBIIEPKAaH OOBEM, COOJIIOICHBI
TpeOOBaHUS K BHEUIHEMY OQOPMIICHHIO, JaHbl MpaBHIbHbIE OTBETHl Ha
JOTIOJTHUTEIbHBIE BOITPOCHI.

OTMeTKa «4» CTaBUTCS €CITU BBIMOJIHEHBI OCHOBHBIE TpeOOBaHNUs K pedepaTy u
€ro 3allMTE BBIIOJHEHBI, HO IIPU 3TOM JOIyUIEHbI HEIOYETHL. B wacTHOCTH,
MMEIOTCSI HETOYHOCTM B W3JIOKEHMM MaTepuana; OTCYTCTBYET JIOTMYECKas
MOCJIEIOBATEIbHOCTh B CYXACHUSIX; HE BbIAEPKaH 00BEM pedepaTa; UMEIOTCS
yOylIeHus B O(pOPMIIEHUH; Ha JTONOJHUTEIbHBIE BOIPOCHI MPHU 3aLIUTE IaHbI
HETIOJIHBIE OTBETHI.

Ormerka «3» CTaBUTCA €CIIM HMMEIOTCS CYUIECTBEHHBIE OTCTYIUIEHUS OT
TpeOOBaHMI K peeprupoBaHnI0. B 4acCTHOCTH: TeMa OCBEIIEHA JIHIIb YaCTUYHO;
JOIMyLIeHbl (PaKTUUECKUE OIIMOKHU B coepKaHuU pedepaTa Uil MpU OTBETE Ha
JOTIOJTHUTENBHBIE BOIIPOCHI; BO BPEMS 3aLIUThI OTCYTCTBYET BBIBOJ.

OTMeTKa «2» CTaBUTCS ecid TeMa pedepara HE packpbiTa, 0OHAPYKUBACTCS
CYIIIECTBEHHOE HEITOHUMaHUE TTPOOIeMbI



JIuer KoppeKTHPOBKHU

Ne ypoka

Tema/pa3zzes1 coriaacHo
KaJICHAAPHO -
TEMATHYECKOMY
MJIAHHPOBAHMIO

Ilnawn,
4acoB

dakr,
4acoB

IMpuuunbl
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH
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