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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XMMUM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
paspaborana Ha ocHOBe DemepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06
oOpazoBanuu B Poccuiickoit ®@enepannn», TpeOOBaHU K pe3yJbTaTaM OCBOEHUS
dbenepanbHOll 00pa3oBaTEbHON MPOrpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COQO), mnpencraBieHHbix B DepepaibHOM  TOCYIAPCTBEHHOM
obpazoBarenpHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOTO TpeaMeTa «XHUMHUs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepanny, peanu3yloIIUX OCHOBHbIE 00pa3oBaTENIbHbIE MPOrPaMMbl, U
OCHOBHBIX TMOJIOXKEeHUH «CTpaTeruu pa3BUTHs BocnuTaHus B Poccuiickoi
®denepanmu Ha niepuoa ao 2025 roma» (Pacmopsbkenue IIpaButensctBa PD or
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu o0y4eHHsl, BOCIIMTAHUS U Pa3BUTHSA 00ydarOUIUXCsl CpEACTBAMU
yaeOHoro npeamera «Xumusi» aisg 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyanbHbie ToyioxkeHuss ®I'OC COO o B3anmM0OOYCIOBICHHOCTH IIEJICH,
coliepKaHus, PE3yJIbTaTOB OO0yuYeHUs U TpeOOBaHUN K YPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, N0JIy4aeMoe BBIITYCKHUKAMH
o0meo0pa3oBaTeIbHON OpraHU3alluy, SBISETCS HEOThEMIIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CHIY)XHT 3aBEpIIAIONIMM JTAallOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHA. OJTH LEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPUPOBI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPHI
YeJI0OBEKa, a TAKXKE HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO
U MPUPOJHON cpene. Peanuzyercss xumudeckoe oOpa3oBaHHe OOydaronIuxcsl Ha
YPOBHE CpEIHEro oO0mero o0pa3oBaHMs CpelCcTBaMU Yy4eOHOro IMpeaMera
«XHUMHS», COJEP)KAHUE U MOCTPOCHHE KOTOPOTO OIpPEAESIEHbl B MPOrpaMMe I10
XUMUH C YIETOM ceruUKN HAYKH XUMHH, €€ 3HAYCHHsI B TIO3HAHUHU TIPUPOIBI U B
MaTepuaibHON )KM3HHU OOILECTBA, a TakKe C y4ETOM OOIIMX LieJell U MPUHIIMIIOB,
XapaKTEepU3YyIOIIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBl CpEJIHEro  OOIero
oOpazoBanus B Poccuiickoit denepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0CoOyl POjb B
COBPEMEHHOM IMBWIM3AINK, B CO3/JaHUM HOBOW 0a3bl MaTepUaTbHON KYyJIbTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B (POPMHUPOBAHUE PAIIMOHATILHOTO HAYYHOT'O MBIILJICHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJICTABIECHUS 00 OKpYKaloleM MHpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKa, KOTOpoe (POPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPAa, OCO3HAHHS B3aMMOCBSA3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.



TecHO B3aUMOJAEHCTBYs C APYTMMU €CTECTBCHHBIMU HayKaMH, XUMHUs CTaja
HEOTHEMJIEMOH YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W SKM3HU KaXIOro wieHa ooOmectBa. COBpeMEHHash XMMHs Kak Hayka
CO3MJAaTENbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBlIeHA HA pEUICHUe
TJIO0ANBHBIX TPOOJIEM YCTOMYMBOTO pAa3BUTHSA YEIOBEUECTBA — CHIPHEBOH,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHbl 3[10POBbSI.

B coorBercTBUM ¢ OOIIMMM UENSIMH W TNPUHLUNAMH CpPEIHEro OOLIEro
oOpa3zoBanus cojaepkanue npeamera «Xumus» (10-11 kmaccel, 0a30BBIH YPOBEHb
U3y4YeHHsI) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO IMOATOTOBKY
oOydJaronuxcsi, HEOOXOIMMYI0O WM Ui  BBIPAaOOTKM  MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCHEIIHOTO BKJIKOYEHUA B JKU3Hb COLMYyMa, MPOJOHKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIe  KypCehl —
«Oprannveckas xumus» u «OOmas u HEOpraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHU# 10 HEOPraHMYECKOW XMMHUU (C BKIIOYCHHEM 3HAHWHM M3 OOLICH XUMHH) U
OpraHnuyeckon XxuMuu. POopMUpPOBAHUE NAHHOM CHUCTEMBI 3HAHUU IIPU HU3YYCHUHU
npeaMeTa 00eCnedYrBaeT BO3MOXKHOCTH PAaCCMOTPEHHUS BCErO0 MHOTroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa coaepkaHus KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHuyeckas XUMHUsS» cpopMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3YYEHUI0 Yy4eOHOro wmarepuaia M OOyCIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XUMHUHM BELIECTBA
paccMaTpUBaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXMMHUYECKHMX M JIJIEKTPOHHBIX
IOpEACTaBICHUA O CTpoeHHH BemecTB. (CBeneHHs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOrHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHM4eckol XUMHUHU IOJIyYarOT pPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHBIC
IPEICTABICHUS O XUMMUYECKOM CBS3M, KIAaCCU(PUKALIMOHHBIX MpPU3HAKaX BELIECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKIIAH.

[lon HOBBIM yIJIOM 3peHus B IMpeaMere «XHuMus» 0a30BOro YypOBHS
paccMaTpUBaeTCs M3yUYCHHbIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU Marepuanl H (PaKkTOJOTMYECKUE CBEJIEHUSI O BeEllecTBaX U
XxuMuueckoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOIass U HeOpraHuveckas
XUMUS» 00y4aromuMcsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX TMO3UIINH,



IIIy0Xe TIOHSATh HCTOPUYECKOE U3MEHEHHE (YHKIMH H3TOro 3aKkoHa — OT
000011ar01IeH 10 0OBSICHSIOIICH U TPOTHOZUPYIOIICH.

Envnasa cucrema 3HaHMM O BaKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOECHMUH,
CBOMCTBAax W MPUMEHCHHH, a TAaKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTeKkaHus jgomnonHsercs B kypcax 10 m 11 xmaccos
AJIEeMEHTaMHU COJIEP)KaHMsI, HUMEIOIIMMH KYJIbTYPOJOTUYECKUM W TPUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ pojib B IO3HABATEIHLHON W MPaKTHYECKOU
JESTETHHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAKCHHUS K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKCHUM XMUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIIMBATh WHGOPMAIUIO U
NPUMEHATh €€ IS TIOTOJIHEHUS 3HAHWH, peNICHUS WHTEUICKTYalbHBIX U
IKCIIEPUMEHTAIBLHBIX MCCIIEIOBATEILCKUX 3a/1a4u. B 11e10M cojepkanrue yaeOHOTO
npenMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHs OPUEHTHUPOBAHO  Ha
dbopMupoBaHre y OOy4YaIOMIMXCSI MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
bunocockux HACH, TaKUX KaK. MaTepUaTbHOE C€IMHCTBO HEOPTaHHMYECKOTO U
OPTaHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTpPOEHHEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTAa U
pelIeHUs] MPOTHBOPEUYUN MEXIy HOBBIMHU (akTaMu H  TEOPETUYECKUMHU
MPEANOCHUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJIOTHUYECKHUX IPoOeM, a
TakKe MPo0JIeM COepeKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MATEPHUAIIOB.

B nmmane pemeHus 3amad  BOCHHUTAHHS, pPa3BUTHUA U COIUAIHM3AIUAU
oOydJaronuxcst TPUHATbIE MPOrpaMMON MO XHMHUHM TOJIXOIbI K ONPEIEICHUIO
colepKaHUsT M TOCTPOCHHS TMpeaMeTa MpeaycMaTpuBaroT (OPMHPOBAHUE
YHUBEPCAIBHBIX YUECOHBIX ACHUCTBUH, MMEIONTUX 0a30BOC 3HAUCHUE JIJISI PA3IMIHBIX
BUJIOB JICATEIILHOCTU. PpEIIEHUs TpoOieM, IOUCKa, aHaimm3a W 00padoTKu
uHboOpMaIIK, HEOOXOAUMBIX JJisi TMPUOOPETEHUS ONbITa TMPAKTUYECKON U
UCCJIEIOBATEIbCKON JIEATENIbHOCTH, 3aHMMAIOUIEH Ba)KHOE€ MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpemnomaBaHWs XMMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHHUs, TaK M Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus, IIPU ONPEACICHUN
coJiepKaTeIbHOW XapaKTEPUCTUKHU IIeJIed H3Yy4YeHUs TMpeJMeTa HalpaBlieHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO ©CTEeCTBO3HAHWS, MPAKTHUECKOU
JIESITETHHOCTH YE€IOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYyphl. C
METOJIMYECKOM TOUYKM 3PEHUS TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH W3y4YeHUs
IpeIMETa SBJISIETCS BIIOJIHE OMPABJIAHHbBIM.



CoryiacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMHU IEISIMU HU3Y4YEHHUs MpeaMera
«Xumusi» Ha 6azoBoM ypoBHe (10 —11 ki1.) ABASOTCS:

e (¢dopMuUpOBaHHE CHCTEMBl XHUMHUYECKHMX 3HAHMM KaK BaKHEHIICH
COCTAaBJISIFOIICH €CTEeCTBEHHO-HAYYHOUW KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JIeKaT KITFOYEBBIC MOHATHS, (QYHIAMEHTAJIBLHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W TMOHWMAHHUE CYITHOCTH JOCTYITHBIX
00001IIeHnII MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBIICHUS;

e (opMupoBaHUE U pa3BUTHE MPEJICTABICHUNA O HAYYHBIX METO/AX MO3HAHUS
BCIIECTB M XUMHUYCCKUX pEaKIHi, HEOOXOMMMBIX IS TMPUOOpETEHUS
YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKUX SIBJICHUH,
MMEIOIIHNX MECTO B MIPUPOJIC, B TPAKTUUECKON U TTIOBCEAHEBHOM JKU3HU,

e Pa3BUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHUEM XHMHUYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e301macHOro oOpanieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA TICJICH W 3a71a9 W3yUeHUS
peaMeTa B MporpaMme 1Mo XUMHH YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHUOPUTETAMHU B CHUCTEME CpelHero oduiero oopasoanusi. Ceroans B
NPENoJaBaHM XUMHH B OOJIBIICH CTEMEHW  OTHAETCA  MPEIIOYTCHUE
MPAKTUYCCKON KOMIIOHEHTE COJACp)KaHUsS OOydYeHHUsS, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHOM OpPTaHW3aIliy, BIAICIONIETO HE
HA0OpOM 3HaHWM, a (PYHKIMOHAJIBLHOW TI'PaAaMOTHOCTBIO, TO €CTh CIIOCOOaAMU U
YMEHUSIMUA aKTHBHOI'O TOJIYYEHHS] 3HAHUN U NMPUMEHEHUS UX B PEabHOU KU3HU
JUTSI pEIICHUS TPAKTHICCKUX 3a71a4.

B cBs3m ¢ 3TUM mpu M3yYEHWH TpeaMeTa «XUMUS» JTOMHUHHUPYIOIIEe
3HaUYCHUE MPUOOPETAIOT TAKKE IIETH U 3a]]a4H, KaK:

azanTamus 0O0y4yaroluXxcsl K YCJIOBUSIM JTMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX YKU3HCHHBIX CHUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

(dopmupoBaHne y OOydYaroIIMXCsl  KJIFOYEBBIX HABBIKOB  (KJIFOYCBBIX
KOMIICTCHIINI), HMCIONIMX YHHBEPCAIbHOE 3HAUCHHE JUIS Pa3IUYHBIX BHJIOB
NEeSATENbHOCTU: PElIeHHs MpoOJeM, MOUCKa, aHalu3a U 00pabOTKKM MH(POpPMALINH,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUSI OMbITa JACATENHHOCTH, KOTOpas 3aHUMAEeT
BOXHOE MECTO B TMIO3HAHUM XHWMHH, a TaKXkKe i1 OLEHKH C TO3UIUN
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB U XHUMHUYECKHX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPEY;



pa3BHUTHE ITO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00yUaIONINXCS: CIIOCOOHOCTH CaMOCTOSTEIHHO MTPHUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HECHHBIMH IMOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJOTUU ISl TIOMCKA M aHanu3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HH(POPMAIK XUMHUYECKOTO COJICPIKaHNS;

(dopMupOBaHUE U pa3BUTHE Y 00yJAIONINXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, INPH ILIAHUPOBAHUU M TPOBEICHUH XHUMHUYECKOI'O
AKCIIEPUMEHTA,;

BOCIIUTaHWE Yy OOyYarommxcs YOSKIEHHOCTH B  T'yMaHHCTHYCCKOU
HaIpaBIEHHOCTH XUMHUH, €€ BAXKHOW POJM B PEHICHHH TI00aIbHBIX MPOOIIeM
paIoHaIBHOTO MPUPOAOIIOIBE30BaHNUS, TTOTIOTHEHHS YHEPTETUIECKUX PECYPCOB H
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOTUMOCTH OEpeKHOTO
OTHOIICHUS K TIPHPOJIC M CBOEMY 3JI0POBBIO, a TaKKe NPHUOOPETCHHS OIbITa
UCTIOJB30BAaHUS TOJIYYCHHBIX 3HAHWM I TPUHATHS TPaMOTHBIX PEHICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueObHOM miaHe cpeaHero oOwmero oOpa3oBaHUS NPEAMET «XHUMHUS»
0a30BOr0 ypOBHS BXOAHT B COCTaB MPEAMETHOUN o6macTi «EcTecTBeHHO-HAYYHbBIE
IPEIMETHD.

OO1ee 9rciio 9acoB, OTBEEHHBIX JJI U3YUYCHHS] XUMUHU, HA 0a30BOM YPOBHE
cpeaHero ooOiiero oopasoBanus, coctarisger 68 yacos: B 10 kmacce — 34 yaca (1
yac B Hezemo), B 11 kimacce — 34 vaca (1 gac B HeJEi0).



COJEPXXAHME OBYUYEHUA
10 KJIACC
OPT'TAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeaMeT opraHnueckor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUHU HOBBIX BEIIECTB M MaTepHanoB. Teopus CTPOCHUS OPraHUYECKUX
coequHeHunit A. M. byTiepoBa, e€ ocHOBHBIE non0xkeHHs. CTPyKTypHBIE (POPMYJIBI
OpraHuMyeckux BewecTtB. ['omonorus, wu3omepus. XuUMHYECKas CBSI3b B
OpraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o kiaccudukaluu opraHMueckux BemiecTB. HomeHkatypa
OpPraHMYECKUX COCAMHCHHH (CHCTeMaTWyecKas) | TPUBUAIbHBIC Ha3BaHUS
BOKHEUIINX MPEACTABUTENIEH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHUS BEUIECTB M MX MPEBPALCHUIA:
O3HAaKOMJIEHHWE C O0pa3laMu OpPraHMYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICTUPOBAHMUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAHUE AEMOHCTPAILMOHHBIX OINBITOB MO MPEBPAILIEHUI0 OPTaHUYECKUX BEIIECTB
IpY HarpeBaHuu (IU1aBieHUEe, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHbI: COCTaB W CTPOEHHE, TOMOJIOTMYECKUW psAa. MeraH u 3TaH —
NpOCTEHIINE TPEACTABUTENIM aJKAHOB. (PU3WYECKHE M XHMHUYECKHE CBOICTBA
(peakuu 3aMeIlIeHUsT W TOPCHWsS), HAXOXKJICHWE B IPHPOJC, IOJIYYCHHE W
IIPUMEHEHHE.

AJIKEHBI. COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U MPONUIEH —
NPOCTEHIINE TPEACTABUTENN aJKCHOB. (U3WYECKHE M XUMHUYECKHE CBOICTBA
(peakuu  THAPHPOBAHWS, TaJOTCHHPOBAHMS, THUApPATAIlMH, OKHUCICHHS |
TIOJTUMEPH3AIIHH ), TIOJTyUeHUE H TPUMCHCHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3. cTpoeHue, BaKHEHIIne
XMMHUYECKHE CBOMCTBa (peakims moimMmepusanuu). [losydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI. COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psll. AIICTUICH
— TMPOCTEUIINIA TPEICTABUTENb AQJIKHHOB. COCTaB, CTPOCHHUE, (UUYECKUE W
XMMHUYECKHE CBOWCTBA (peakluu THMAPUPOBAHMUS, FAJIOTCHUPOBAHMS, TUAPATALNH,
TOPCHMS), TIOJyUYECHUE B TPUMCHEHHE.

Apenbl. benszoin: coctaB, cTpoeHue, (pU3NYECKHE U XUMHUYECKHME CBOMCTBA
(peakiuu TaJIOTEHUPOBAHUS W HUTPOBAHUS), IMOIYYCHHE W NpUMEHeHue. Tonyor:
cocmae, cmpoeHue, Quzuveckue u  xumuueckue  ceovicmea  (peakyuu
2ANO2CHUPOBAHUSL U HUMPOBAHUS), NOAYYeHUue u npumeHnerue. TOKCUYHOCTD
apeHoB. ['eHeTHueckas CBSI3b MEXAY YIJIEBOAOPOJAMH, MNPUHALICKAIIUMHU K
pPa3IUYHBIM KJIacCaM.



[IpupoHBIE MCTOYHHMKH YTIEBOAOPOIOB. lIpUpoaHbBIi Ta3 W MOMYyTHBIE
Hedrsaubie ra3el. Hedte u e€ mpoucxoxaenue. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KpPEKUHT (TePMHUYCCKUH, KaTaIMTUYEeCKHil), nuposn3. [IpomayKTsl
nepepadOTKu He(PTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KamMeHHbIN
yTOJIb ¥ MIPOAYKTHI €r0 MepepadoTKH.

DKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX IPEBPALICHUNA:
O3HAKOMJIEHWE C 00pa3laMu IJIJaCTMAcCC, KayyyKOB U PE3HHbI, KOJUIEKUIUHU
«Heptp» u  «Yroap»,  MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
rajioreHONPOU3BOJIHBIX, TPOBEJCHNE NPAKTUYECKON pabOThI: MOJyYeHUE STUIICHA
Y U3YUYCHUE €TO CBOWCTB.

Pacuérurle 3amaun.

BblunciieHuss MO ypaBHEHHMIO XHUMHUYECKOW peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM NMPOAYKTA PEAKUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIM IPOAYKTOB PEAKIIHH).

Kuciopoaconep:xamue opraHu4eckKue coeJHHEHUs

[IpenenpHble OOHOATOMHBIE CHOUPTBHL. METAaHON W 3TAHOJ. CTPOECHHUE,
(Gu3nyecKue W XHMHUYCCKUE CBOHCTBa (peakiMM C aKTHBHBIMH METaJUIaMH,
raJIoOTeHOBOJIOPOJIaMH, TOpPEHHE), TPUMEHEHUE. BoIopoaHBIE CBSI3U MEXIY
MOJIEKYJIAaMU CIUPTOB. JIeCTBHE METAHOJIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroaToOMHbI€  COUPTHI. OJTWICHTJMKOIb W  T[JIUUEPUH: CTPOECHHUE,
¢u3uveckue W XUMHYECKHE CBOWCTBA (B3aMMOJCHCTBUE CO  IIEIOYHBIMU
MeTalllIaMH, KauyeCTBEHHas peakiusg Ha MHOrOaTOMHbIC CHUPTHI). JleicTBHE Ha
Opra’u3Mm 4enoBeka. [I[puMeHenne rimuepruHa u 3TUIEHTJIUKOIIS.

deHoN: CTpOCHHME MOJEKYJbl, (HU3NYEeCKHne U XUMUYECKHE CBOMCTBA.
Toxcuunocts (penona. [Ilpumenenue gpenona.

Anpneruapl U Kemowuwvl. DopManplaerui, aneTAIbACTHN.  CTPOECHUE,
(Gu3nYecKue W XUMHUYECKHE CBOMCTBa (peakIMM OKHCICHUS W BOCCTAHOBJICHW,
Ka4eCTBCHHBIC PEaKIIMH), TIOJTYYCHUE U TPUMCHCHHE.

OnHOOCHOBHBIE MpeeibHble KapOOHOBBIE KHCIOTh. MypaBbuHaAs U
YKCYCHAsi KHCIIOTBI: CTpOeHHE, (U3NYECKHEe U XUMHUCCKUE CBOMCTBAa (CBOWCTBA,
oOrue s Kiacca KUCIOT, Peakius dTepUPUKAIIK), TIOTYYCHUE W IPUMECHEHUE.
CreapuHoBasi U OJEMHOBAsl KUCJIOTHl KaK MPEICTaBUTEIN BBICIIMX KapOOHOBBIX
KUCIOT. MbUTa KaK COJIM BBICIITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

Cnoxnble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KucioT. [uaponus
c0HBIX 3¢upoB. Kupsel. ['naponus xupos. [Ipumenenue xupoB. buogorunueckas
POJIb )KUPOB.

VYriueBoapl:  cocTaB, KiIacCH(UKAIMSA  YIJIeBOJoB  (MOHO-, JH- W
nojucaxapuabl). [i0ko3a — npoCcTeHIMii MOHOCaXapHI: 0COOCHHOCTH CTPOCHHUS
MOJICKYJIbI, (U3UYECKHEe U XHMHUYECKHE CBOWCTBA (B3aMMOJICWUCTBUE C




ruapokcuaom meau(ll), okuciaeHne amMMuadHbIM pacTBOpoM okcuua cepeodpa(l),
BOCCTaHOBJICHHE, OpPOYKCHHME TJIFOKO3bI), HAXOXKJICHHE B IMPHPOJE, NMPUMEHEHUE,
ouonornueckas poib. Dotocuute3. DpykTo3a KaKk U30Mep TIIHOKO3BI.

Kpaxman u nemnonosa kak npupojasbslie noaumepsl. CTpoeHHe Kpaxmana U
ne/wtrono3sl.  Pu3nYeckne W XHMUYECKHe CBOMCTBa Kpaxmana (THIpOH3,
Ka4eCTBEHHAsI PEAKIIHS C HOIOM).

OKCTepUMEHTAIbHBIE METOJbl HM3Y4YCHHUS BEIIECTB W WX IPEBpAIICHUIA:
npoBeJicHHEe, HAOMI0OJeHNEe W OIMMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB. TOPEHHE
CIHPTOB, KAa4eCTBEHHBIC PEAKIUU OJHOATOMHBIX CIUPTOB (OKUCIIEHWE STaHOJA
okcugoMm wmemau(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJCHCTBHE TJIMIIEPHHA C
rugpokcuaomM mMeau(ll)), anpaernaos (OKMCIIeHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpokcumom meau(ll), B3ammoaelcTBHE Kpaxmana ¢ HOJOM),
IPOBEJICHHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3anaum.

Bbluncnenuss 1o ypaBHEHHIO XUMHYECKOH peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIEeCTBa MM MPOJYKTa PEaKIMU MO W3BECTHBIM MAacce,
00bEMY, KOJTMYECTBY OJTHOTO M3 HCXOHBIX BEUICCTB WIIM MPOJIYKTOB PEAKIIHH).

A3oTcoaeprkanue OpraHM4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(QOTEepHbIE OPraHUYeCKue coequHeHNs. PU3NYECcKue u
XMMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha MpUMepe IiMiKHA). buomorundeckoe
3HaYeHUE aMUHOKUCIOT. [lenTubt.

benku xak mpupoaHBIE BBICOKOMOJEKYJSApHBIE coeAuHeHus. llepBuuHas,
BTOpUYHAsT M TpPETUYHas CTPYyKTypa OeiakoB. XUMHYECKHE CBOWMCTBAa OEIKOB!
TUAPOJIN3, ICHATYpAIlKsl, KAYECTBEHHBIC pEaKIINN Ha OCJIKU.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIEeCTB W WX MpEBpaIlCHUM:
HaOJI0/IeHNE 1 ONKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB. ACHATYpalus OEIKOB IpU
HarpeBaHUM, IBETHbHIC PEaKInu OEIKOB.

BbicOKOMOJIEKYISIPHBIE COeUHEHUS

OCHOBHbBIE TOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIUMEPHU3ALMHU, CPEAHSIS MOJICKYJIApHas
macca. OCHOBHBIE METOJIBl CHHTE3a BBICOKOMOJCKYJISPHBIX COCAUHEHUH —
NOJTUMEPU3AIIHS U TTOJIMKOHICHCALINA.

DKCrepuMEHTAIbHbIE METObl M3Y4YEHHUS BEUIECTB U WX IPEBpaICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanmmsannst MeXIpeIMETHBIX CBA3EH NPHU M3YUYECHHH OPTaHUYECKON XWMHH B
10 knacce ocCyIlIECTBISIETCS Yepe3 HCMHOJIb30BaHUE KaK OOILIUX €CTECTBEHHO-



HAYYHBIX HOHATUH, TaK U MOHATUH, SBISIOLIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Me ecTecCTBEHHO-HAYUYHbIE MMOHATHA: SBJICHUE, HAYYHbII (akT, runoresa,
3aKOH, TEOpHSsl, aHaJU3, CUHTE3, KJaccu(uKalus, MepUoJUIYHOCTh, HAOIIOICHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETUPOBAHKE.

dusmuka: wmarepus, DJHEprus, Macca, aroM, DJIIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeJl0, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PM3MUYECKUE BEIUYUHBI U €IMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
(oToCcUHTE3, OMOJNIOTMYSCKH AaKTUBHBIC BellecTBa (O€NKH, YIJIEBOMBI, KHPHI,
(bepMeHTHI).

['eorpadus: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
pecypchl.

TexHomorus: mNUIIEBbIE TMPOIYKThl, OCHOBBI PAlMOHAIBHOTO MHUTAHMS,
MOIOLIUE CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IpEenapaTsl, MaTEpUAIIbI U3
HCKYCCTBEHHBIX U CUHTETHUUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernyeckue OCHOBbI XUMHHU

XumMuyeckuii 3ieMeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAS
000J104Ka. DHEPreTHYecKrue ypoBHH, MMOJAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/ielieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(DUTYypaIUsi aTOMOB.

[lepnonnueckuii 3akoH U [lepuoanyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBs3b NEPUOAUYECKOTO 3aKOHA M Ilepnoanueckoil CUCTEMBI
xuMudeckux aneMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSA CBOWCTB XUMHUUYECKHX JJIEMEHTOB H
00pa3yemMbIX MMHU MPOCTHIX U CIOKHBIX BEHIECTB MO TPYINaM U MEPHUOJAM.
3HaueHHE EPUOUYECKOT0 3aKOHA B Pa3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKasi CBsi3b. BuAbl XHMHYECKON CBSI3U
(koBaJIcHTHAsE HEMOJIApHAs M TOJSAPHAs, WOHHAS, MeTaUIMueckas). MexaHU3MbI
oOpa3oBaHMsl KOBaJCHTHOH XUMHUYECKOW CBsi3M (OOMEHHBIH W JIOHOPHO-
akKIeNTOpHbBIN). BomopogHas cBs3b. BaleHTHOCTh. JICKTPOOTPHIATEIIBHOCTD.
CreneHb okucieHus. MIOHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIGKYJSIpHOTO M HEMOJICKYJISIPHOTO ~ CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWVCTBA BEILECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKH.



[lonaTe O AUCHEPCHBIX cUcTeMax. VICTMHHBIE WM KOJUJIOUHBIE PACTBOPHI.
MaccoBas 10715 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKHUX COCJIMHCHUU. Howmenknarypa
HEOPraHUYECKUX BeIIECTB. [eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAICKAITUX K pa3IUYHbIM KJIaccaM.

Xumudeckass — peaknusa.  Knaccudukammss  XUMHYECKHUX — peakiuid B
HEOPraHUYECKOW U OPraHUYE€CKOW XHWMHUHU. 3aKOH COXPAHEHHUsSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUHU TP XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiiuu, €€ 3aBUCUMOCTh OT pa3iHyYHbIX (QakTopoB. OOpaTUMbIE
peakiuu. XHUMHUYECKOE€ paBHOBecue. {DakTOpbl, BIMSAIOIIHNE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTpoiuTuueckas nuccounanusi. CuiabHbIE U cla0blie AneKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIINH.

ODKCNEPUMEHTAIbHbICE METOJIbl HM3YUYE€HHUs BEIIECTB M HX IPEBPAIICHUN:
neMoHcTpanus Tabnun «llepuoauyeckas cuctemMa XUMHYECKUX 3yemeHToB J[. U.
MenneneeBa», U3ydeHUE MoJeNIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OIMCaHWE JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3iiosKeHUE MEPOKCHIA
BOJIOPO/JIa B MPUCYTCTBUU KaTajlnU3aTopa, ONMPEACICHUE CPEJIbl PACTBOPOB BEIIECCTB
C TMOMOIIBI0 YHHBEPCAIBHOIO HMHAWKATOPA, pEakIHH HOHHOIO OOMEHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusHue pa3IuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKLIAN.

Pacuétnrbie 3anaun.

Pacuétel 10 ypaBHEHHUSIM XMMHYECKHUX pEakluii, B TOM YHCJIE
TEPMOXUMHUYECKHE PaCU€Thl, pacu€Thl C MCIOJB30BAHUEM IIOHSTUS «MacCOBas
JIOJIs1 BEILIECTBa.

Heoprannuyeckasi xummust

Hemeranner. Ilonoxxenne HemerayuioB B Ilepuomuueckont  cucreme
xuMuueckux sneMeHToB J[. M. MennaeneeBa ' 0COOCHHOCTH CTPOCHHS aTOMOB.
dusznyeckre CBOWCTBA HEMETA/UIOB. AJLIOTpONHsS HeMeTauioB (Ha IpHMepe
KHCJI0poJia, cepsl, hocdopa u yriepoa).

XUMUYECKUE CBOMCTBA Ba)KHEHIINX HEMETAUIOB (TaJOr€HOB, CEphl, a30Ta,
dochopa, yriaepoma M KpPEeMHHS) W HUX  COCIMHEHHMH  (OKCHJIOB,
KHCJIOPO/ICOAEPIKAIIMX KHCIOT, BOJIOPOIHBIX COCIUHEHUI).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCAUHEHUM.

Meramnel. Ilonoxenne meramnoB B llepuoandeckon cUCTEME XHMHYECKHUX
sanemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHUSI SIEKTPOHHBIX 000JI0UYEK
aToMoB MeTajioB. O0mue ¢u3ndeckue cBoicTBa MeTaioB. CIUIaBbl METAJIOB.
DJIEKTPOXUMHUYECKUHN PsiJT HAMPSIKEHUN METAIJIOB.



XUMUYECKHE CBOMCTBA BaKHEHMIIUX META/UIOB (HATPH, Kalndi, KalbIUH,
MarHui, alFOMHHHM, IIUHK, XPOM, KeJIe30, ME/Ib) H X COCAMHCHHH.

OO6mue cnocoObl MoiayyeHus MeTayioB. [IpruMeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCNEPUMEHTAIbHBIC METOJIbl H3YUYE€HHUS BEIIECTB M HX IPEBPAIICHUN:
W3YUYEHHUE KOJUICKIIMH «MeTaibl U CIUIaBbI», 00pa3Il0oB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOJI0JICHUE W OIHUCAHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THJIPOKCHIA AIIOMHHHS C PacTBOPAMHU
KHCJIOT M IIEI0YCH, KaueCTBEHHBIC PEAKITMHM Ha KATHOHBI METAIIJIOB).

Pacuérnrbie 3amaun.

Pacuérpl mMaccel BeliecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEIIECTB UMEET IPHUMECH.

XUMUA U KU3Hb

Ponp xuMum B o0ecreueHHH SKOJOTUYECKOM, IHEPTeTHUECKON W MHIIEBOM
0€30MacHOCTH, Pa3BUTUM MeUIMHBL. [lOoHATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHM.

IIpencraBnernss 00 OOMMX HAYYHBIX IPUHIUIAX POMBIILICHHOTO
MOJTy4YCHUS BAXKHEHUIITNX BEILIECTB.

UenoBek B MHpE BEHIECTB M MATEPUAIOB. BAXKHEHUIINE CTPOUTEIHHBIC
Marepuanabl, KOHCTPYKIHOHHBIE MATE€pHalbl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuanbl sl JEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE WU MUHEPAJIbHbIC
yA00OpeHHUs.

XuMHUsSI U 3J0pOBbE YEJIOBEKA: MpaBWJIa HCMOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOT0 UCIIOIb30BaHUs MPENapaToB OLITOBOM XUMUU B
MTOBCEIHEBHOM >KU3HM.

MexrnpeaMeTHBIE CBA3H.

Peanuzanmss  MeXnpeaMeTHBIX — CBsi3ed TpU  HM3y4YeHMH  OOmed u
HeopraHndeckor xumuu B 11 Kitacce oCyIeCTBISIETCS yepe3 UCIOIb30BaHUE Kak
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHSATUN, SBIISIFOLIUXCS
CHCTEMHBIMU JJISI OTACIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbBIE TOHSTHUS. HAay4dHBIM (pakT, THIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, KilaccuduKkaius, I[epUOJUYHOCTh, HaOJI0ICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusukKa: MaTepusi, SJHEPrus, Macca, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIr€TUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHHE BEIECTBA, (PM3MYCCKUE BEIWYMHBI U SAUHUIIBI MX
U3MEPEHUS, CKOPOCTh.



buonorusi: kinerka, oOpraHu3M, DOSKocHcTeMma, Ouochepa, Makpo- U
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAEMbIE, TOTUIMBO,
pECYpPCHI.

TexHoJOrusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIyPIHsi, MPOU3BOACTBO
CTPOMTENBHBIX MATEPHAIIOB, CEJIbCKOXO35WCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBIIIJIEHHOCTh,  (hapMarieBTUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX TpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
3JIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
o0yJaromuMuUCs TPOTrpaMM cpenHero oOmiero o0Opa3oBaHusi (JIMYHOCTHBIM,
METalpPeIMETHBIM W MPEeIMETHbIM). HaydHo-MeTOAMuYecKo OCHOBOH  JUIs
pa3pabOTKHU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cootBeTcTBUM € CHCTEMHO-AESATEIBHOCTHBIM IIOJXOJOM B CTPYKType
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MNpPEAMETa «XHMHS» HAa YPOBHE CPEIHETO
o01iero 00pa3oBaHusl BBIJIETIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIUMHCS POCCUUCKOM TPaKTaHCKOM HUIECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJINYME MOTUBAIIUU K O0yUEHHUIO;

IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAAULINA 0a30BOM HAYKU XUMUH,

TOTOBHOCTh M CHOCOOHOCTH OOYYalOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
NEATEIIbHOCTH LIEHHOCTHO-CMBICIOBBIMUA yYCTAHOBKaMH, NPHUCYIIMMHU LEIOCTHOU
CUCTEME XMMHYECKOT0 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CITIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HECHHBIE IIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMUS IpeaMeTa «XHUMHS» JOCTUTAOTCA B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COUUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HJeaJaMyd POCCHUUCKOr0 TPaKJAaHCKOro OOIecTBa, MPUHATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS, CHOCOOCTBYIOLUIMMHU  Ipoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JINYHOCTHU
00yyaromuxcs.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUS NpeAMETa «XHUMHSI» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OTBITA I[IO3HABATEIIbBHOW W MPAKTUYECKOM JESTEIbHOCTU
oOyyJaronuxcst o peaju3alii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacCTH:

1) rpa’kaaHCKOT0 BOCIUTAHNS:

OCO3HaHUs 00yYaroIMMHCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKEHHUS K 3aKOHY U TIPaBONOPSIIKY;

NPEACTABICHHUS. O COLMAIBHBIX HOPMax M NPaBUJIAX MEXKIMYHOCTHBIX
OTHOILLIEHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JEATENBHOCTH IIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PELICHWN y4eOHBIX M MO3HABATENbHBIX 3a/a4, BBINOJHEHUU
XUMUYECKUX KCIIEPUMEHTOB,;

CHOCOOHOCTH MOHMMATh M NPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTHI IpYTUX MPU aHAIU3€ Pa3IUnYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH,

2) NaTPUOTHYECKOTO BOCTINTAHUS:

LEHHOCTHOIO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIUIo
OTCUECTBEHHOU XUMUH,

yBOXEHUA K TMPOIECCY TBOpPUECTBA B 00JACTH TEOPHUH U MPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHMS HAyKH €CThb pPe3yJIbTar
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB,

UHTEpECAa M [O3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHayn3e MHPOpPMAIMU O MEPEOBBIX JOCTHKCHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS,

CIIOCOOHOCTH OLIEHUBATh CUTYAIMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH ¢
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBHM 3THX
IOCTYIIKOB;

4) popMupOBaHNS KYJIbTYPHI 310POBBSI:

MOHUMAaHUSl IEHHOCTEH 30pOoBOro U 0Oe30MacHoro oopasza >KHU3HHU,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pu3myeckomy u
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBuUil 0O€30MacHOr0 OOpalieHuss C BEHIECTBAMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIMBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHS TOCTEICTBUI M HEMPUSTHS BPEIAHBIX MPUBBIUEK (yHnoTpeOieHus
QJIKOTOJISI, HAPKOTHKOB, KypEHHSsI);

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0OBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOM, TBOPYECKOM W  JpPYrux BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM IPaKTUYECKUX 3aaad
COIIMAJIbHOM HAMPaBJICHHOCTHU (B paMKaX CBOETO KJIacca, IIKOJIbI);



MHTEpEca K MPAKTUYECKOMY U3YUYEHHUIO MPodeccuid pa3aIuvyHoro poja, B TOM
YuCJIe Ha OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPy, JIIOISIM TPYAa U PE3yIbTaTaM TPYA0BOH ACATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIWBHUAYaJIbHOW TpPAaCKTOPUU
oOpa3zoBaHus, Oyaymieli npodeccuu W peanu3alid COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
notpedHOCTeH 00111eCTBa;

6) IK0JIOrHYeCKOr0 BOCIIUTAHUSA

AKOJOTHYECKU IIEJIECO00PA3HOTO0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIIECTBOBAHMSI JKU3HU Ha 3eMIIe;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS
AKOHOMHUYECKHX MPOIECCOB Ha COCTOSHUE IPUPOTHON U COITUATBHOU CPEIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTIKCHUA XUMHUH IS
pEIICHHS BOIPOCOB PAIIMOHATILHOTO PHUPOIOTIOIH30BAHUS;

AKTUBHOTO HENPHUATUS JECUCTBUM, TMPUHOCIIIAX BpEI  OKPYkKaKOIIEH
MPUPOJIHON cpejie, YMEHHS TPOTHO3ZUPOBATh HEOJAroMpHATHBIE AKOJOTHUECKHE
TIOCJICJICTBUS MPEANPUHIMACMBIX JCHCTBUH U MIPEIOTBPAIIATh UX,

HAJTMYUS PA3BUTOTO YKOJIOTHYECKOTO MBIIMUICHHS, SKOJIOTHIECKON KYJIbTYPHI,
OTIbITa NEeSITENHbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B II03HABAaTEJIbHOM, KOMMYHHKATHBHONH M COLIMAIBHOM
IPAKTUKE, CIOCOOHOCTH ¢ yMEHHUS AaKTHUBHO IPOTUBOCTOSATH HCOJOTHU
xemodoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHUSI

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHUMaHUS CIenUuPUKA XUMHUM KaK HayKd, OCO3HaHHS € poJlikd B
(GbOpMHUPOBAHNY PAMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JIaHWW IICJIOCTHOTO
MIPEICTaBICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOIBI M YEIIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU TNPOOJIEM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B  0OCOOOW 3HAYMMOCTH XUMHHM JUII  COBPEMEHHOM
MUBUJIM3ANMKA. B ©¢ TyMaHHUCTUYCCKON HAMPaBICHHOCTH W BAXHOW pOIH B
CO37IaHUU HOBOW 0a3bl MaTepUaTBLHON KYJIbTYPHI, PEIICHUN TIIO0AIBHBIX MPOOIIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUYECCKOM, MUIICBON U
AKOJIOTHYCCKON OC30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOCCICYCHUH YCIIOBUN
YCHENIHOTO TPyAa M DSKOJOTUYECKH KOMQPOPTHON JKM3HM KaXKIOTO WICHA
oOmrecTna;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh



MoJiy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHHUS SBJIICHUM OKPY’KAIOIIEro MUpA U
MPOUCXOAIIMX B HEM U3MEHEHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HAy4HbIX (PAKTOB M UMEIOIIUXCSA JaHHBIX C IEJbI0 MOJIYy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHUS s
penieHus NpoodJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENIbCKON IEATEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIY4EHHIO HOBBIX 3HAHUM 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B paziWyHbIX cepax mpodeccuoHanbHON
NEeSTENbHOCTH.

METANNPEIMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3ynbTaThl OCBOCHMsI y4eOHOTO IMpeaMera «XHUMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAYUMBIE IS (bopMHpOBaHUA  MHPOBO33PEHHUS oOy4Jaronmxcs
MEXIUCIUTUTMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE TOHSTHS, OTPAKAIOIIHE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUM(PHUKY METOJOB IO3HAHU,
MICTIONIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BELIECTBO, YHEPTHsl, SIBICHHUE,
IpOIECC, CHUCTEeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBaHKE, HAOIIOICHUE, U3MEPEHNUE, SKCIIEPUMEHT U JAPYTHUE);

yYHHUBEpCaJibHbIE yueOHbIe NeHCcTBHs (IMO3HABaTEIbHBIE, KOMMYHHKATUBHBIE,

pETyJISTHUBHBIE), o0ecreunBaroIue dbopmupoBaHue (GyHKIIMOHATBHOM
TPaMOTHOCTH H COITMAIEHON KOMITETEHITUN 00YyYaroIXCs;
CIOCOOHOCTH oOyyJarommxcst HCIIOJIb30BaTh OCBOECHHBIE

MEXIUCUUILUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEpPCAIbHBbIC y4eOHbIC
JIEUCTBHUSI B IO3HABATEIILHOW U COLMAIIBHON ITPAKTHUKE.

MeranpenMeTHblE PE3yJbTAaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNECUCTBUSIMU.

OBJagenue YHUBEPCAJIbHbIMHU yueOHbIMH M03HABATEIbHbIMHU
AeCTBUSIMM:

1) 6a3oBble JOrHYeCKHE ICHCTBUS:

CaMOCTOSITeIbHO  (popMynupoBaTh W aKTyalIM3UpoBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENATh LENU JAEATEIbHOCTH, 3a/aBas IapamMeTpbl U KPUTEPUU HX
JOCTHUYKEHUS, COOTHOCHUTD PE3YJIBTAThI ACATEIBHOCTH C ITOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICTIATh XAPAKTEPHBIC NMPHU3HAKHU TMOHSATUA U YCTAHABIMBATH UX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBJICHUM

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIIUH;

YCTAaHABJIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTh JIOTHUECKHE pacCyiAcHHus (MHIyKTUBHBIC, JCAYKTHBHBIC, IIO
AQHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTpUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

IMPUMEHSTh B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJICIIH, IIPEOOPA30BLIBATh MOJICIIBHBIC MPEACTABICHUSA — XUMUYCCKHIA
3HaK (CHMBOJI) DJIEMEHTa, XUMUYecKast popMmyJia, ypaBHEHHE XUMHUECKON peaKInu
— MpU pElICHUM Y4eOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSTH
Ha3BaHHbIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIIUIA.

2) 6a30BbIE HCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMUUYECKHUX
peakuui;

dbopMyIMpOBATH 1ETU U 3a/1a4U UCCIIEIOBAHUS, UCTIOJIb30BaTh MMOCTABICHHBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUMH;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  TPOBEICHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOJaTh 3a XOJA0M
mporiecca, CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh
000011IeHNs ¥ BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHUSA,
COCTABJISITh OOOCHOBAHHBINA OTYET O MPOAEIIaHHON paldoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HWCCIEAOBATENIbCKOM H  MPOEKTHOM
NESTEHbHOCTH, TMPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MIOMCKY METOJOB pEIICHUS NPAKTUYECKUX 3aJay, MPUMEHEHUIO Pa3JINYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopMaLHeii:

OPUEHTHPOBATHCA B PA3IUYHBIX HCTOYHHMKAX WHpopmamuu (HaydHO-
MONyJISIpHAs JIUTepaTypa XHMHUYECKOTO COJIEp)KaHUsI, CIPAaBOYHBIE MOCOOUS,
pecypcel HTepHeTa), aHaIU3UpOBaTh MH(MOPMAIMIO PA3IMYHBIX BUAOB U (hopm
npeACcTaBICHuUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTD;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NIMUYHBIE METOJbI MPU TOUCKE U
oToope wuHbOpMAlIUM, HEOOXOAWMOW JUIsl BBIMOJHEHHS Y4YeOHBIX 3ajaad
OIPENIENIEHHOTO TUIIA;

IpUOOPETaTh OIBIT MCIOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJIbHYI0  (OpMy  MpeACTaBICHUS
uHbopMaluu (cxembl, rpaduKy, AMarpaMMBbl, TAOJIHIIBI, PUCYHKH U JAPYTHE);

UCIIOIb30BaTh HAYYHBIM SI3bIK B KayecTBE CpeACTBa mpu padboTe C
XUMHUYCCKOH HWH(pOpMAIUCH: TNPUMEHATh MeXNpeAMeTHbIe (pu3udeckwe w
MaTeMaTHYECKHE) 3HAKK U CUMBOJIBI, (DOpMYJibl, aOOpeBUATYPhI, HOMCHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJISTHOCTH.

Ogj1ajieHle YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1€HCTBUAMM:

3aJIaBaTh BOIMPOCHI 1O CYIIECTBY 00CYKJIaeMOW TEMBI B XOJI¢ JUAOTra W/viu
JUCKYCCUH,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPEIJIOKEHHOMN 3a]1auH;

BBICTYIIaTh C TMPE3CHTAIMEN pPe3yJIbTaTOB MO3HABATEIBHON NESTEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHLHO MJIM COBMECTHO CO CBEPCTHHKAMU TIPHU BHITIOJTHEHUN
XUMHUYECKOTO DKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HCCIIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIbI
[0 pe3yJbTaraM IPOBEAEHHBIX HCCIEAOBAHUM NYyTEM COTJIACOBAHUS IMO3ULHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

ORy1ajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU A€HCTBUAMM:

CaMOCTOATENILHO IUJIAHUPOBATh U OCYIIECTBIATH CBOIO IMO3HABATEIHHYIO
NESTENbHOCTh, Ompenensis €€ ead M 3aJauyd, KOHTPOJIHUPOBaTH W IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACUCTBUN mNpu
BBITIOJTHEHUM Y4YE€OHBIX U HCCIENOBATEIbCKUX 3a7ad, BbIOMpaTh Haubolee
3¢ (dEeKTUBHBIN CIMOCO0 WX pernieHus ¢ y4ETOM TOJNyYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYILIECTBJISATh CAMOKOHTPOJIb CBOEH NIEATEIbHOCTH HAa OCHOBE CaMOaHaIM3a
U CAMOOIIEHKH.

HNPEJMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMSI Kypca «OpraHuyeckas XuUMHSI»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHMH O XHUMHYECKOH  COCTaBIISAIOIICH
€CTECTBCHHO-HAy4YHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU



npupoasl, B (QOPMUPOBAHWUU MBIIUICHHS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM JUIsl pEelIeHUs TPAKTUYECKUX 3a/1a4
U JKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILUEHHUS K CBOEMY 3J0POBBIO U MPUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATUSA (XMMHUYECKHH DIIEMEHT, aTOM, OJICKTPOHHAs
000J10YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpamléHHas), MOJb, MOJSpHas
Macca, MOJISIPHBIA O00BEM, YIJIEPOIHBIN CKeleT, (yHKIIMOHANbHAS TpYIIa,
paauKai, U30MepHsi, U30MEPhI, TOMOJIOTUYECKUM PsJl, TOMOJIOTH, YTIE€BOJOPO/IbI,
KHCIIOPOJI U a30TCOJAEpKAIIUE COECIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COCIMHEHHS); TCOPUH M 3aKOHBI (TEOpHs CTPOCHUS
opranudeckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHI SI3bIK XUMHH; MHPOBO33PEHUYECKUE 3HAHMS,
JeXalme B OCHOBE NOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PAKTOJIOrMUECKHE CBEJEHUSI O CBOMCTBaxX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJ30BAaHUU BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUUECKOMN JAESTEIbHOCTH YEJIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOUIME IMOHATHUS HPH
OTMCAaHUU COCTaBa, CTPOCHUSI U MIPEBPAIICHUN OPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XWMHYECKYIO CHUMBOJIUKY JJIS
COCTaBJICHHS MOJICKYJIIPHBIX W CTPYKTYpHBIX (pa3BEPHYTOM, COKpPAMEHHOMN)
dbopMyn OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEaKIUH,
W3rOTaBJIMBaTh MOJIETM MOJIEKYJ OPraHMYECKHX BEUIECTB I WIUIFOCTPAlUU HX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YyCTaHABIMBATh MPUHAMICKHOCTh H3YUYEHHBIX
OpPraHMYeCKUX BEIIECTB IO HUX COCTaBY M CTPOCHHUIO K OMNPEACIIEHHOMY
Ki1accy/rpymnne coeauHeHui  (YriIeBOIOPOJIbI, KHCIOPOJ W  a30TCOACpIKaIIHe
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCAMHEHUS), JaBaTh HMM Ha3BaHHs [0
cucremarnyeckoi Homenkinatype (IUPAC), a Takke NpHUBOIUTH TPHUBHAILHBIC
Ha3BaHUS OTJCIbHBIX OPraHMYECKHUX BEIICCTB (ITHIICH, MPOIWIICH, alleTHIICH,
ATWJICHTJINKOJb, TIHIEepUH, (eHon, (Gopmanbaerus, ameTaabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCJIOTa, OJIEMHOBAS KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
GpyKTO3a, Kpaxmail, [eJUII0J103a, TIUIIH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpPraHMYECKUX COSJMHCHUSAX (OJMHAPHBIC U KPATHEIC);



c(OPMHUPOBAHHOCTh, YMEHHUS TPUMEHSTHh TIOJIOXKEHHUS TEOPUU CTPOCHUS
opraHnueckux BemiectB A. M. byTiepoBa i 00bsICHEHUS 3aBUCMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB,

chOpMUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3uYeCKre M XHMHYECKHE CBOMCTBA THIMYHBIX IPEJACTABHTEIICH Pa3IMIHBIX
KJIaCCOB OpPraHMYCCKUX BemlecTB (METaH, 3TaH, JTUJICH, MPOIMICH, alleTHIICH,
oyranuen-1,3, metmwinOyranuen-1,3, OeH30J, METaHOJ, 3TaHOJ], STUJICHIJIUKOJb,
TIUIEPUH, (EHOM, aleTalbJAeTu]l, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxmaJl, [eJUTI0JI03a, aMUHOYKCYCHAsI KHCJI0Ta), WILTIOCTPUPOBATH TEHETHUECKYIO
CBSI3b MEXJIy HHUMH YPaBHCHHSMHU COOTBETCTBYIOIIMX XHUMHUYECKHUX PEaKIUi ¢
HCII0JIb30BaHUEM CTPYKTYPHBIX (popMyT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
CBIpbst (HEQTh, IPUPOIHBIH ra3, yroyb), CIIOCOOBI MX MePEPadOTKU U MPAKTHYECKOE
IPUMEHEHHUE TIPOYKTOB MEpepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHMH TMPOBOJUTH BBIYUCICHUS 110 XHUMHYECKUM
ypaBHEeHUsIM (Macchl, 00bEéMa, KOJIMYECTBA HMCXOJHOrO BEINECTBA WM IPOAYKTA
peakIuyu 10 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEIICCTB MJIU MPOTYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJIETh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
MEeTOJaX HAYYHOT'O MO3HAHUs, UCIIOJIb3YEMBIX B XUMUHU MPU W3YUYCHHUH BEIIECTB U
XUMHUYCCKUX sIBJICHUH (HAOJI0ICcHUE, U3MEPCHHE, SKCIICPUMEHT, MOJICTUPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsi TPUHATUS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYalldsAX, CBS3aHHBIX C BEIMIECTBAMH H WX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIO/IaTh MPaBHIIA MOJIb30BaAHUS XUMUYECKOM
NOCy/IOl U J1abOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO JA0OPaTOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUN IUIAHUPOBATh M BBIMNOJIHATH XUMHYCCKUM
AKCIIEPUMEHT (IpeBpaIlleHHsT OPraHUYEeCKHUX BEIICCTB MPU HArpeBaHUH, ITOJTyUYCHHE
STUJIEHA M U3Yy4YEHHE €ro CBOMCTB, Ka4yeCTBEHHbIC pEAKIMU OPraHUuYECKHUX
BEIICCTB, JCHATYpalus OCJKOB TpHW HArpeBaHWH, IBETHBIC PEAKI[MH OCIKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH O€30MAaCHOCTH TIpU OOpaIlleHu:u C
BCIIECTBAMU M JIaOOpPaTOPHBIM O0OPYJIOBAaHUEM, TIPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIepUMEHTa B (opMe 3alliuCH ypPaBHEHUM COOTBETCTBYIOIIUX
peakiuii 1 GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB,

c(OPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHYCCKYIO
UHPOPMALIMIO, TONyYaeMyK W3 pasHbIX HCTOYHMKOB (CpeicTBa MacCOBOM
uHbopMaluu, IHTepHET U APYyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJaTh  MpaBHJIa  SKOJIOTHYCCKH
1eaecoo0pa3Horo TMOBEJAEHUsT B OBITY W TPYJAOBOM JCATEIRHOCTH B IEJAX
COXPaHEHMSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONACHOCTh BO3JCHUCTBUS HA YKWUBBIE OPraHU3Mbl OINPEACIEHHBIX OPTraHUYECKUX
BCILIECTB, MOHMMas cMmbIca Tokaszarens I1/IK, moscHsaTh Ha mpuMmepax cIocoObl
YMEHBIICHUS W MPEAOTBPALICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpPraHu3M
YEJIOBEKA,;

JUIs 00y4YaroIIuXcsi ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS. YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHYECKHUX SIBJICHUU,

JUISL CIIETBIX M CJA0OBHISIIMX OOYYaIOIIMXCS. YMEHHE UCIIO0Ib30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpailns nis 3anucu XuMHUYeCKuX

bopmy.
11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMUSI» OTPakaroT:

chOpPMUPOBAHHOCTh  MPEJCTABJICHUI: O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJM XHMHUU B TIO3HAHWUU SIBJIECHUMU
npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W  KyJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JJIS pEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBOITOJIAraloInue IMOHATHA (XMMUYECKUH 3JIEMEHT, aToM, u3orom, S, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKyJa, MOJIb, MOJIIPHBIA 00BEM,
BAJIEHTHOCTD, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMUYECKasl CBS3b
(koBasIcHTHAsI, HOHHAS, METAJUTMYECKasI, BOJOPOIHAS), KpUCTATHYECKas pemcTKa,
TANBl ~XUMHUYECKHX  PEAKIUH, PACTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIMTUYECKAsA JHUCCOLMALNSA, OKHUCIUTEINb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKON pEeaKIMK, XHMHYECKOE PaBHOBECHE); TCOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU JUCCOUMaluM, nepuoanuecku 3akoH [[. WM. Menneneesa,
3aKOH COXPAHEHMSI MACChl BEILIECTB, 3aKOH COXPAaHEHUs U IPEBPALLECHUS dHEPTUU
IpY XUMHUYCCKHUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYCCKUN S3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMMAHUSA HPUUYUHHOCTU U
CHUCTEMHOCTH XUMHYECKUX SIBJICHUH, (haKTOJOTMYECKUE CBEIACHUS O CBOMCTBaX,
COCTaBe, MOJIy4YeHHUU U 0€30MacCHOM HMCIOJIb30BAHUM BaXKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIHHOCTH YETIOBEKa,



c(OpPMHUPOBAHHOCTh YMEHHI BBIABIATH XapakKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS HPH
OMMCAaHUM HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XWMHYECKYIO CHUMBOJIMKY JJISI
coctaBieHusi (OpPMYJ BEIMIECTB M  yPaBHCHUH  XUMHUYECKUX  PEAKIUH,
cucremarnyeckyro HomeHkIaTypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTIACIBHBIX
HCOPraHWYCCKUX BellecTB (yrapHblii ra3, YIJIEKHCIbIM ra3, aMMHaK, ramiéHas
U3BECTh, HeranéHast U3BECTh, MUThEBAs COJIA, ITUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OTPECNISITh BaICHTHOCTh U CTCTICHh OKUCIICHUS
XUMUYECKUX DJIIEMEHTOB B COEAMHEHHUSX Pa3IMYHOTO COCTaBa, BUJ XUMUYECKOU
cBsi3u (KOBaJICHTHAsl, MOHHAs, METAJUTUYECKas, BOJIOPOIHAS) B COCAUHEHUSIX, THII
KPUCTAJUTMUECKON pEemIéTKM KOHKPETHOrO BellecTBa (aTOMHas, MOJICKYJISpHasi,
WOHHAs, METAJUTMUECKast), XapaKTep Cpebl B BOJHBIX PacTBOPAaX HEOPTaHUYCCKHX
COEJIMHEHWN;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBJIMBATh MPUHAJIEKHOCTh
HCOPraHMYECKUX BEIIECTB IO WX COCTaBy K OMpeAeiaCHHOMY Kiaccy/rpyre
coeuHEeHMH (MPOCThIC BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCHIBI, OCHOBAHUS,
KHCJIOTHI, aM(OTEPHBIC THAPOKCHUJIBI, COJTH);

c(hOpPMHUPOBAHHOCTh YMEHHM PaCKPHIBATh CMBICI MEPUOANYECKOTO 3aKoHa /I.
N. MeHnneneeBa U IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-4 mepuoaoB Ilepuoanueckoit cucTeMbl
xumuueckux saemeHToB JI. M. MenneneeBa, HCIONb3ys MOHATHS «S-, pP-, O-
BJIEKTPOHHBIE opOuTan», «OHEPreTUYECKue YPOBHU, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX COEIUHEHUM
1o nepuojaam u rpynnam llepuoanueckon cucTemMbl XMMHAYECKHUX diemMeHToB /. U.
Menpeneena,

c(OPMHPOBAHHOCTh ~ YMEHHUH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIKE
XUMHUYECKUE CBOMCTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TCHETHUYECKON CBSI3M MEXJYy HEOPraHWYECKUMU
BEILIECTBAMU C ITOMOIIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pa3IMYHBIM TMpHU3HaKaM (YUCITy W COCTaBy PEardupyroIIUX BEIIECTB, TEIUIOBOMY
addekTy peakiru, U3MEHEHHUIO CTENEHEH OKHUCIICHUS AJIEMEHTOB, 0OpaTUMOCTH
pEaKIMy, YYacTUIO KaTalln3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHM COCTaBISATh YPABHEHHS PEAKIMN Pa3TUIHBIX
THUTIOB, TOJHBIC U COKpAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHLIA;



c(OPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIUHU, MOATBEPKIAIONTUE
KAUECTBEHHBI COCTAaB pAa3JWYHbIX HEOPTraHUYECKUX BEIIECTB, pPAaCIO3HABATh
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUUYECKHUX
BELLECTB;

c(OPMHUPOBAHHOCT, YMEHHH pacKpbIiBaTh CYIIHOCTh OKHUCIHTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOTIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3TUYHBIX (PAKTOPOB; XapaKTEeP CMEIICHUS XUMUYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHeIlIHero Bo3aericTeus (mpuniun Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BATh XHMHYECKUE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
Takke Cc(HOPMUPOBAHHOCTH MPEACTaBICHUM 00 OOIMX HAYYHBIX NPUHIMUIIAX U
AKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO MPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJIb30BaHUEM
HOHATUS «MaccoBas JOJs BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOILIEHHUH ra3oB
IpU XMMHYECKUX PEAKIMSAX, MAcChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO M3 YYaCTBYIOUIMX B pPeakUuU
BEIIECTB, TEIIOBOro 3¢ (deKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUH,

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuja MOJIb30BAHUSI XUMUYECKON
NOoCy/Iol U J1abOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITTOJIHCHHIO JTa0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUN IUIAHUPOBATH U BBINOJHATH XUMHYECKUUN
IKCHIEPUMEHT (pa3sio’KEHHE MEePOKCHIA BOAOPOAA B MPHUCYTCTBHU KaTaIMU3aTopa,
ONpENENeHUEe Cpelbl PpacTBOPOB BEUIECTB C MOMOIIBID YHHUBEPCAIBLHOTO
WHMKATOPA, BIMSHUE PA3IUIHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIny,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbBIE pEaKIuu Ha cyib(dar-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4 MO
temMaM «MeTtauel» U «HemeTaibl») B COOTBETCTBHHM C IPaBWJIAMH TEXHUKH
Oe3omacHOCTH TpU OOpAaIllEHUH C BELIECTBAMH U JTA0OpaTOPHBIM 000PYAOBAHUEM,
MPENCTaBIATh PE3yJNbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyJIUpOBATH BBHIBOJBI HA OCHOBE
3TUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh yMEHUM KPUTUUECKU AHAIM3UPOBATH XHUMHUYECKYIO
UHQOPMALIMIO, TIONy4YaeMyK W3 pa3HbIX HCTOYHHKOB (CpeAcTBa MacCOBOM
KOMMYHHKaIMH, THTepHET U Ipyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJaTh  MpaBHJIa  SKOJIOTHYCCKH
1eJIeCO00pa3HOro TMOBENIEHU B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbeicn mokasarens [IJIK, mosicHAT, Ha mpuMepax crmocoObl YMEHBIICHUS U
PEAOTBPAIICHUS UX BPEAHOTO BO3ACHCTBUS HA OPraHN3M YEJIOBEKA;

JUIS 00Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS. YMEHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CAENBIX W CIA0OBHAAIIMX OOYYaIOIUXCS: YMEHHE HCIOIbh30BaTh
penbedHO-TOYeUHY0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne| HammeHoBamHme KosauuectBo yacoB DJIeKTPOHHbBIE
/ (mudposbie)
I/ | pa3aejioB H TEM Beero Koutpoasubl | IlpakTuueckn 0GpazoBaTEaBHbIE
I nporpamMMbI e padoThbI e padoThl
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHHUYeCKO XUMHUH
[Ipenmer
OpraHUYeCKOu
xumun. Teopus
11 | crpoeHnus 1
OpPTaHUYECKUX
coenuHeHu A. M.
byrtneposa
Wroro no pazaeny
Pa3nen 2. YriaeBogopoabl
IIpenenbubie
2.1 | yrmeBomopoabl —
aJNKaHbI
HenpenensHbie
59 YTJIEBOJIOPO/IBI: 1
QJIKEHBI, aJIKaJIUEHBI,
AIKUHBI
23 ApomaTtnueckue
' YIIIEBOIOPOIbI
24 IIpuponHsie 1

HCTOYHHUKU




YTIIEBOAOPOIOB M UX
nepepadoTka

Hroro no pazneny 13

Pa3nen 3. Kucsopojacoaep:kaniue oprannieckue coeTuHeHust

3.1 | Couptel. @erHon 3
AJLIeruael.
Kap6ounossie
32 P 7
KHUCIOTEL. CII0XKHBIE
3¢hupsI
3.3 | VYrueons! 3 1
Hroro mo pazneny 13
Pa3nen 4. A3oTcoaeprkaiiyne opraHudecKkne coeTMHeHUs1
AMUHBI.
41 | AMUHOKHUCIIOTHI. 3
benkn
Hroro no pazneny 3

Pa3jnen 5. BoicokomoJiekyisipHble COeTUHEHH s

51 IInacTmaccsl. 5
Kayuykn. Bonokna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO
YACOB I1IO 34 3

[TPOTPAMME




11 KITACC

Ne| HanMeHOBaHMHe KosnuyecTBo 4yacos DJIeKTPOHHbIE
/ a3/1eJI0B M TeM (nugposrre)
wi p Beero Kontpoasnsl | IlpakTnueckn 06pa3oBATETBHbIC
I nporpamMMmsbl e padoThbI e padoThI
pecypcsbl
Pa3jnen 1. Teopernueckue OCHOBbI XMMHUH
CrpoeHue aTOMOB.
[Tepronnueckuii 3aK0H
11 u [lepronnueckas 3
CHUCTEMAa XUMHUYECKUX
anemenTtoB /. .
Menneneena
CrtpoeHue BemecTna.
1.2 | Mmuoroobpa3ue 4
BEIIECTB
1.3 | Xwumundeckue peakuuu 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi XumMus
21 | Meramsl 6
2.2 | Hewmeramibt 9 1
CBs13b HEOPraHUYECKUX
2.3 | ¥ OpraHMYecKux 2
BEILIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 | Xumus v Ku3Hb 4




Hroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME




INIOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

CraproBas quarHocTHuecKas paboTa

N KoanuecTBo yacos DJIeKTPOHHBIE
°
KonTtpoJsn MAara nugposrie
n/ | Tema ypoka P IpakTuyecku
Beero HEIe u3ydyeHusi | oOpa3zoBaTeJbHbIE
n e padoThbI
padoThI pecypceel
ITpeaMeT opraHuYeCKOi XUMUH, €€ Bubsmorexa LIOK
https://lesson.edu.ru/my-

BO3HHUKHOBEHUE, PA3BUTHE M 3HAYCHUE & Sdfool Nlesson/=663 dlgz-
NOJYYeHUU HOBbIX BeUjecme U Mamepuaios. Sele-4e24-ac02-
XD: 03HAaKOMJIEHHE C 00pa3IaMH OPraHHYECKUX efb16fad9f6azbackUrl=https:

. 02- [lurok.apkpro.ru/& token=00d
BEIIIECTB U MaTepHaJaMu Ha UX OCHOBE; 1 07.09.24 30187bded0129a346f 21k a
HAOJTIO/ICHNE U OMTUCAHUE JEMOHCTPAIIMOHHBIX R a6a9e375b1c38cf3d61632acf
OTBITOB IO TIPEBPALICHHIO OPrAHUYECKUX BEIICCTB 9035c32a694
NpU HarpeBaHuu (IUIaBJIeHUE, OOYTIINBAHKUE U
ropeHue).
Teopust CTpoeHUsT OPraHMUYCCKUX COCAMHEHHUH A. Brbmoreka [IOK
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https://lesson.edu.ru/my-school/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

12

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
[TonsTHE 00 ANMEKTPOJIH3E PACIIIaBOB U
pacTBOpOB coe

25-
30.11.24

bubnuoreka [JOK
https://lesson.edu.ru/my-
school/lesson/8f219cef -
7a8a-44d5-b58a-
b3d1b2eeh237?backUrl=
https://urok.apkpro.ru/&t
oken=00d3c187bded0129
a346af 21affaabal9e375b1
€38cf3d61632acf9035¢32
2694

https://lesson.edu.ru/my-
school/lesson/32e5edc9-
ch82-4f4a-ad5e-
4f56bc7elded?backUrl=h
ttps.//urok.apkpro.ru/&to
ken=00d3c187bded0129a
346af21affaaba9e375b1c
38cf3d61632acf9035¢c32a
694

13

Kontponbnas padota Ne 1 mo teme
«TeopeTnyeckre OCHOBBI XUMHUM»

02-
07.12.24

bubnuoreka [JOK
https://lesson.edu.ru/my-
school/lesson/cc14f97b-
ada3-4ac9-al23-
dadc40973c6f ?backUrl=h
ttps://urok.apkpro.ru/& to
ken=00d3c187bded0129a
346af 21affaaba9e375b1c
38cf3d61632acf9035¢c32a
694

14

Merautbl, ux noJsioxkenue B Ilepuognueckoii
CHUCTEME XUMUYECKUX 3JieMeHTOB 1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue (pU3nIecKrue CBONCTBA
MeTaioB. Obwue cnocodwvl noryyeHus
memannos. [lpumenenue memanios 8 6vimy u
mexHuxKe.

09-
14.12.24

bubnnoreka IJOK
https:.//lesson.edu.ru/my-
school/lesson/a0d5bd16-
683e-4ale-8073-
70c604€9¢862?backUrl=
https://urok.apkpro.ru/&t
oken=00d3c187bded0129
a346af 21affaa6a9e375b1



https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

X3! nzydyeHue KoJUeKIuu «MeTaisl 1
CILIaBbI»

€38cf3d61632acf9035c32

a694

15

CrnaBel METaJIOB. DJIEKTPOXUMUYECKUH P
HaIIpsHKEHUN METaJUIOB

16-
21.12.24

bubauoreka [IOK
https://|esson.edu.ru/my-

school/lesson/a0d5bd16-

683e-4ale-8073-
70c604€9c862?backUrl=
https.//urok.apkpro.ru/&t
oken=00d3c187bded0129
a346af 21affaaba9e375b1
€38cf3d61632acf9035¢32
2694

16

XUMHUYeCKHe CBOMCTBA BAXKHEHIITNX METAJIJIOB
(maTpuii, Kamuii, KajablKi, MarHHA,
QIFOMUHUI) U UX COEIUHCHHH.

X3! B3aMMOIeCTBHE TUIPOKCUAA ATTFOMUHUS
C pacTBOpaMu KHCIIOT U ILIeJI0uen

23-
28.12.24

bubmuoreka [JOK
https://lesson.edu.ru/my-
school/lesson/e7ff8162-
0d4d-40f8-b9f 7-
422c3e710750?backUrl=
https://urok.apkpro.ru/&t
oken=00d3c187bded0129
a346af 21affaaba9e375b1
€38cf3d61632acf9035¢32
2694

17

XHMHYECKHE CBOMCTBA Xpoma, MCJI1 U UX
COCIUHEHMI. XD KaueCTBCHHBIC pcaKknuuu Ha
KaTHOHBI METAJIJIOB

09-
11.01.25
(11A)
13-
18.01.25
(11B)

bubnuoreka [TOK
https://lesson.edu.ru/my-
school/lesson/e7ff8162-
0d4d-40f8-b9f7-
422¢3e710750%backUrl=
https://urok.apkpro.ru/&t
oken=00d3c187bded0129
a346af 21affaabal9e375b1
€38cf3d61632acf9035¢32
2694

18

XuMHUYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COETUHEHUN.

X! KaueCTBEHHBIE PEAKIINN HA KATHOHBI
METAaJIOB

13-
18.01.25
(11A)

Bbubnuoreka [IOK
https://|esson.edu.ru/my-
school/lesson/e7ff8162-
0d4d-40f8-b9f 7-
422¢3e710750?backUrl=
https://urok.apkpro.ru/&t



https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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YPaBHCHHSM XUMHUYECKHUX PEAKIIHHA 1
TEPMOXHUMHUYECKUE PACUETHI

17-
22.03.25
(11B)
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[Ipaktudeckas padora Ne 3. Pemenue
IKCIIEPUMEHTAIbHBIX 337124 [0 TEeMe
«Hemeramib»

17-
22.03.25
(11A)
24.03.25
(11B)

bubnuoreka LIOK
https://lesson.edu.ru/my-
school/lesson/7¢19b0ba-
7815-4db3-86f4-
d0ac5b740b3b?backUrl=
https://urok.apkpro.ru/&t
oken=00d3c187bded0129
a346af 21 affaa6a9e375b1
€38cf3d61632acf9035¢32
a6%4
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[IpomMexyTouHas aTTecTalus: UTOroBast
KOHTpOJIbHAs paboTa

07-
12.04.25

Bubmoreka LIOK
https://lesson.edu.ru/my-
school/lesson/34€920c7-
f570-45b1-8c7e-
b7989845da49?backUrl=
https://urok.apkpro.ru/&t
oken=00d3c187bded0129
a346af 21affaabal9e375b1
€38cf3d61632acf9035¢32
2694
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HeOpl"aHI/I‘{CCKI/IC " OPpraHN4YCCKUC KUCJIIOTHI.
HGOpI‘aHI/I‘-IGCKI/Ie " OPpraHN4YCCKUC OCHOBAHUA

14-
19.04.25

bubnuoreka I[JOK
https:.//lesson.edu.ru/my-
school/lesson/35¢c2be59-
f1c6-46¢6-910c-
46a0576d6924?backUrl=
https.//urok.apkpro.ru/&t
oken=00d3c187bded0129
a346af 21affaabal9e375b1
€38cf3d61632acf9035¢32
694

https://lesson.edu.ru/my-
school/lesson/58903722-
79bc-4b22-b276-

114fab0dd141?backUrl=
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https://lesson.edu.ru/my-school/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694

https://urok.apkpro.ru/&t
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AmdoTtepHbIe HEOpraHUUeCKue 1
OopraHvueckue coequHenus. ['enernueckas
CBSI3b HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB

21-
26.04.25

bubnuoreka I[TOK
https://lesson.edu.ru/my-
school/lesson/46b429e4-
931c-43fb-a2ba-
be9e0bbeddef ?backUrl=h
ttps://urok.apkpro.ru/&to
ken=00d3c187bded0129a
346af21affaaba9e375b1c
38cf3d61632acf9035¢c32a
694

https://lesson.edu.ru/my-
school/lesson/c6c5af9a-
9645-4604-9834-
59151d566a61 ?backUrl=
https.//urok.apkpro.ru/&t
oken=00d3c187bded0129
a346af 21affaa6ale375b1
€38cf3d61632acf9035¢32
2694
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Ponps xuMuu B 00ecrieueHUH SKOJIOTMUECKOH,
SHEPTeTUYECKON U MUIIEBOM 0€30MacHOCTH,
Pa3BUTUU MEAUIUHBIL. [loHsamue o HayyHvIx
Memooax NO3HAHUSL euecmes U XUMUYECKUX
peaxyuii

28.04-
03.05.25

bubnuoreka [IOK
https://m.edsoo.ru/9f 11bf
51

32

[IpencraBienust 06 OOIMIMX HAYYHBIX
MIPUHIIMIIAX TPOMBIIUICHHOTO MOTYYESHHS
Ba)KHEHUIIINX BEIIECTB

05-
10.05.25

Bbubnuoreka [JOK
https://lesson.edu.ru/my-
school/lesson/f5999557-
18c8-4853-83a0-
588bf830407a?hackUrl=
https://urok.apkpro.ru/&t
oken=00d3c187bded0129
a346af 21affaa6al9e375b1



https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://m.edsoo.ru/9f11bf51
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https://lesson.edu.ru/my-school/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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YenoBek B MHpPE BCIICCTB M MATCPHAJIOB:
sadicHeluue cmpoumeilibHble mamepuaiibl,
KOHCMPYKUUOHHblE mamepudaiivl, KpackKu,

bubnuoreka [IOK
https:.//lesson.edu.ru/my-
school/lesson/acd826¢f -
ba2d-49db-b216-

CmeKno,  Kepamuka, — mamepuanvl O 12- ef7c26a84728%backUrl=h
33 ttps.//urok.apkpro.ru/&to
SNIeKMPOHUKU, HAHOMAMEPUATLbL, OP2AHUYECKUE 17.05.25 //UIOK. :
06 ken=00d3c187bded0129a
U MUHepavivle yOoopenus 346 21 fa6e0e375b1c
38cf3d61632acf9035¢c32a
694
XuMHs W 3J0pOBbE UYEJOBEKA: NpaAsuild Brbmmoreka [IOK
https://m.edsoo.ru/a6552
UCNONIb308AHU TeKAPCMEEHHBIX NPEnapamos, 10- o1
34 npasuia bezonacrozo UCNOTIL308AHUS o
P 24.05.25

npenapamos ObImMoBoU XumMuu 8 NHO8CEOHEBHOU
HCUZHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME



https://lesson.edu.ru/my-school/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/a6552721

OneHo4yHbIC MATEPHAJIBI

Kpurepun 1 HOpMbI OLICHKH 3HAHUN M YMEHUH yYaluxcs
1. Ouenka ycTHOrO 0TBETa
OtMeTKka «5»:
- OTBET IOJIHBIN U IPaBUJIBbHBIN HA OCHOBAHNHU W3YUYEHHBIX TEOPHIA;
- MaTepuajg H3JI0)KEH B OINpPEACICHHONW JIOTMYECKOH IOCIEN0BATEIbHOCTH, JINTEPATYPHBIM
A3BIKOM,;
- OTBET CAMOCTOSITEIIbHBIN.
OtBet «4»:
- OTBET IOJIHBIN U IIPABUJIbHBIN HA CHOBAHUM U3YyYEHHBIX TEOPUH;
- MaTepuai U3JI0KEH B ONPEIEICHHON JOTUYECKON TOCIEN0BATEIBHOCTH, IIPU 3TOM JIOIYIIECHBI
JIBE-TPU HECYLIECTBEHHbIE OLIMOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEIIS.
OtmeTka «3»:
- OTBET IOJHBIMA, HO TPU 3TOM JIONyIlEHA CYLIECTBEHHAas OIIMOKAa WJIM OTBET HETOJIHBIH,
HECBS3HBIN.
OtmeTKka «2»:
- IpU OTBETe OOHAPYKEHO HENMOHUMAaHMUE YYAIIUMCS OCHOBHOIO COJCpXaHUS Yy4eOHOro
MaTepHualia Ui JIOMYyIIEHbl CYIIeCTBEHHbIC OIIMOKU, KOTOPBIE yUallUiicsl He MOXET UCIPaBUTh
IIPY HABOJSILMX BOIIPOCAX YUUTENS, OTCYTCTBUAE OTBETA.

2. OneHka IKcnepuMeHTATbHBIX YMeHMii

OreHKa CTaBUTCS HA OCHOBAHWHW HAOJIOACHUS 33 YYaIIUMHCS M IMMHCbMEHHOTO OTYeTa 3a
pabory.

OtMmeTka «5»:
- paboTa BBIMIOJIHEHA TIOJTHOCTHIO U IPABHIILHO, C/IENIaHbl IPaBUIIbHBIC HAOTIOCHHS U BHIBOJIBI,
- DKCIIEPUMEHT OCYIIECTBJIEH 110 IUIaHy C YY€TOM TEXHHUKHM O€30MacHOCTH U HpaBui paboThl ¢
BEIIIECTBAMH U 000PYIOBaHUEM;
- IPOSIBJICHBI OPraHU3aIlMOHHO-TPYIOBbIE YMEHHUS, TIOICP’KUBAIOTCS YUCTOTA pabodero mMecra u
nopsaoK (Ha cToJie, SKOHOMHO HCIIOIb3YIOTCSI PEAKTUBHI).
OT1meTKa «4»:
- paboTa BBINOJIHEHA MPABUIBHO, CAENaHbl IPABUIIbHBIE HAONIOIEHUS U BBIBOJBI, HO IPU 3TOM
9KCIIEPUMEHT MPOBECH HE MOJTHOCTHIO MU JOIMYIIEHbl HECYIIECTBEHHbIE OIIMOKU B pabore ¢
BElIeCTBaMH U 000pYAOBaHUEM.
OtMeTKa «3»:
- paboTa BBINOJIHEHA MPABWJIBHO HE MEHEE YeM HAIMOJIOBUHY WJIM JIOMYyIIEHA CYyIIECTBEHHAs
omuOKa B X0Jie SKCIIEpUMEHTa B OOBSCHEHUH, B 0(OPMIIEHUH pabOTHI, B COOIIOACHUH TPaBUII
TEXHUKH O€30MaCHOCTH Ha padoTe ¢ BEHIECTBAMU M 00OPYJAOBAHHEM, KOTOPAsl UCIIPABISAETCS 110
TpeOOBAaHUIO YUUTEIS.
OtrMeTKa «2»:
- pomyiieHsl 18e (1 6ojiee) CyIIeCTBEHHbIC OIIMOKK B XOJE: YKCIIEPUMEHTa, B OOBSICHEHUH, B
odopmiieHnH paboThI, B COOJIIOIEHUH TPABUII TEXHUKU O€30MaCHOCTH MPHU paboTe C BEIIeCTBAMU
¥ 000pyI0BaHHEM, KOTOPBIE yUYaIllMICs He MOXKET UCIIPaBUTh JJake 110 TPEOOBAHUIO YUUTEs,
- paboTa He BBINOJIHEHA, Y YYaIIerocss OTCYTCTBYET 3KCIIEPUMEHTAIbHBIC YMEHHUS.



3. OueHka yMeHHii pemiaTh pacyeTHble 32124

Otmerka «5».

- B JIOTUYECKOM pPACCYXKICHHH W PEIICHWHW HET OMMOOK, 3aJava pelieHa parrOHAIBHBIM
CII0co00OM.

Otmerka «4».

- B JIOTUYECKOM PACCYXJICHHH W PEIIEeHHsS HET CYIIECTBEHHBIX ONMMOOK, HO 3ajlaya perieHa
HEpaIMOHAIBHBIM CITOCOOOM, WIIH IOMYIIIEHO He 00siee NBYX HECYIIECTBEHHBIX OIMNOOK.
OTMeTKa «3».

- B JIOTMYECKOM pPaCCYXJACHUU HET CYIIECTBEHHBIX OIMIMOOK, HO JOMYyIIeHa CYIIEeCTBEHHAs
OIIMOKa B MAaTEMAaTUYECKUX pacueTax.

OTMeTKa «2».

- IMEETCS CYIICCTBCHHBIE ONTMOKH B JIOTHYSCKOM PACCYXKJICHUU U B PEIICHHH;

- OTCYTCTBHE OTBETa Ha 3a/IaHHE.

4. OueHKa MUCbMEHHBIX KOHTPOJIbHBIX padoT
OtMmeTKka «5»:
- OTBET MOJIHBIN U MPaBUIbHBIN, BO3SMOXKHA HECYIIIECTBEHHAs OIINOKA.
OtrMmeTKa «4»:
- OTBET HETIOJIHBIN WU JIOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OMIHOOK.
OTMeTKa «3»:
- paboTa BEITIOJTHEHA HE MEHEE YeM HAIlOJIOBHHY, JOITYIICHA O/IHA CYIIECTBEHHAs OIIMOKA U IPU
9TOM JIBE-TPH HECYIICCTBCHHEIC.
OT1MmeTKa «2»:
- paboTa BBITIOJHCHA MEHBIIIE YEM HAIOJIIOBHHY WJIM COJICPKUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK;
- paboTa He BBHITIOJTHEHA.
[Ipy oleHKE BBIMONHEHUS TMHCHBMEHHON KOHTPOJBHON pabOThl HEOOXOIUMO YUYUTHIBATH
TpeOOoBaHUS eIUHOTO OporpaGuuecKoro pexuma.

5. Ouenka TecToBbIX padoT
TecThl, cocTosIIKMe W3 TATH BOIMPOCOB MOXHO HCITOJIB30BATh IMOCIIEC M3YUYCHHUS KaXIO0TO
marepuana (ypoka). Tect u3z 10-15 BOmpoCOB HCIONB3YETCS IS MMEPHOANYECKOTO KOHTPOJIS.
Tect n3 20-30 BonpocoB HEOOXOIUMO HCIIONIB30BATh ISl UTOTOBOTO KOHTPOJIS.
[Ipu oreHMBaHUY HCTIONB3YyETCS CASMYIONIas IIKama;
JUTSL TECTa U3 TISITH BOIIPOCOB
* HET OMHUOOK — OIICHKA «5»;
* 0JIHA OIINOKA — OIIEHKA «4»;
* JIBE OIMOKH — OIIEHKA «3»;
* TpU OMMOKHN — OILICHKA «2>.
Jlst recta u3 30 BOIPOCOB:
* 25-30 npaBUIIBHBIX OTBETOB — OIICHKA «5»,
* 19-24 npaBMIBHBIX OTBETOB — OIIEHKA «4»;
* 13-18 mpaBWIBHBIX OTBETOB — OIIEHKA «3;
* MeHbIIIe 12 mpaBUIHLHBIX OTBETOB — OIEHKA «2%.



6. Ouenka pegepara

Pecdepar orieHnBaeTcs Mo CIEAYIOMIUM KPUTEPHSIM:

* coOmrozieHue TpeOoBaHUi K €ro 0POpPMIICHUIO;

* HEOOXOAMMOCTh W JIOCTATOYHOCTH JIJISi PACKPBITHS TEMbl MPUBEJACHHONW B TEKCTE pedepaTa
uHdopmanuuy,

* yMEHHE 00YyYaroIerocsi CBO00IHO U3JlaraTh OCHOBHBIC UJICH, OTPaXCHHBIC B pedepare;

* CIIOCOOHOCTh OOYYAIOIIET0Cs MOHATh CYTh 33J]aBacMbIX WICHAMH aTTECTAIMOHHOW KOMHCCHU
BOIPOCOB U C(HOPMYJIUPOBATH TOUHBIE OTBETHI HA HUX.

Xumus. 10 kiace



CraproBasi nuarHocTu4eckas padora
1. 3anummuTe YUCIO MPOTOHOB M YMCIIO BAJICHTHBIX 3JIEKTPOHOB XMMHYECKOTO AJIEMEHTa, aTOM
KOTOPOT'O B OCHOBHOM COCTOSTHHM COJCPXHT 6 35IeKTpOHOB. (/151 3anucu omeema ucnonv3yiime
apabckue yugpoi.)
2. YCTaHOBUTE COOTBETCTBHE MEXKIY (OPMYJIION COSMHEHHS U CTETIEHBIO OKHUCIIeHUs dochopa B
9TOM COEIIMHEHHH: K KaXKJI0M MO3UIMH, 0003HAYCHHON OYKBOH, MOJOEPUTE COOTBETCTBYIOIIYIO
MO3UIINI0, 0003HAYEHHYTO ITU(DPOIA.

OOPMVYIJIA COEAUHEHUA CTEITEHb OKNCJIEHUS ®OCDPOPA
A) H3sPOy4 1) +5
) P203 g +g
HPO +
B) e 4) +2

3anuiuTe B OTBET LU(PHI, PACHOJIO0KUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OYKBaMm:
3. U3 mpemnoxeHHOro mepedHs BbIOEPUTE JBE Mapbl BEUIECTB, A OJHOTO M3 KOTOPBIX
XapakTepHa UOHHAsI, a JUIsl IPYTOro — KOBAJIEHTHAs HEMOJISIPHASI CBSI3b!
1) xyopu HATPUS U XJIOP
2) BOJOPOJI U XJIOP
3) xnopun meau(l1) u xmopoBog0pOT
4) oxcu MarHus ¥ Opom
5) BoJa 1 MarHuii
4. Kakue 1Ba yTBEp>KICHHSI BEPHBI JUIsl XapaKTEPUCTUKHU KaK Cepbl, TaK U celeHa?
1) B sipe aToMa XUMHUYECKOTO 3JIEMEHTa COIEPKUTCS 34 MPOTOHA
2) Dnement pacnonoxked B VIA rpynme Ieproandeckoii cuctemsr J1. V. Menaeneea
3) DJEeKTPOHBI B aTOME PACIIOJIOKEHBI Ha YETHIPEX AIEKTPOHHBIX CIIOSX
4) B 0cHOBHOM CcOCTOsIHMH Ha d-OpOUTAIM aTOMa XMMUYECKOTO 3JICMEHTA €CTh 3JICKTPOHbI

5) XuMu4eckuii 3JIeMEHT 00pa3yeT BBICIINI OKCH/T BUIa 903,
3anuumTe B 1MoJie OTBETA HOMEpa BHIOPAHHBIX YTBEPKICHUN.

5. U3 NEPCUUCIICHHBIX CY)KI[CHI/II‘/'I 0 XHMMHYCCKOM 3arpsA3HCHUU Opr>KaIOL[ICI>'I cpeabl U €ro
MMOCJICACTBUAX BI)I6epI/ITC OIHO WJIN HECKOJIBKO BCPHLIX.

1) SInoBUTHIE KOMIOHEHTBI BBIXJIOMHBIX ra30B aBTOMOOMJICH — YTJIEKUCIIBIA Ta3 U OKCHJIbI
a3oTa.

2) BbIOpOCHI CepHUCTOrO Ta3a B aTMOC(Epy HPUBOIST K KACIOTHBIM JIOXKISIM.

3) VBenuueHue KoandecTna YTJICKHUCIIOTO Ir'a3a B aTMOC(I)epe HC MMPUBOAUT K «ITAPHUKOBOMY
s dexty».

4) Brixmomnnele ra3bl ,[[BI/IraTeﬂeﬁ BHYTPCHHCT'O CTrOpaHUs HeO6XOZ[I/IMLI AJI IOAACPIKAHUA
c6anaHCHPOBAHHOTO COCTaBa aTMOC(EPHL.

BanuiuuTe HOMep(a) BEPHBIX CYXKIECHHM.
6. Kakoe u3 ypaBHEHUI1 He OTHOCHTCS K OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIM PEAKIIHIM ?

1)2A1 + 6H,0 — 2A1(0H); + 3H,
) COyt C — 4 200

3 2KOH + (05 — K»COy + H,0
4) 2H5S + 30, — 2505 + 2H50

7. BLI6epI/ITe ABa BCUICCTBA, KOTOPBIC OTHOCATCA K XOPOIIO paCTBOPHUMBIM 3JICKTPOJINTAM.



1) FePOy4

2) NaQSO4
3) Cu(OH)2
4) Al(OH)3
5) K2CO;3

8. [lana cxema mpeBpalleHui:

FeCl, —+ X — FeSO,4 — Fe

Hanumure MoneKkyspHble ypaBHEHUS PEAKLU, C IOMOILBIO KOTOPBIX MOYXKHO OCYILIECTBUTh
yKa3aHHble mpeBpauieHus. s nepBoro mpeBpalieHUs COCTaBbTE€ COKpAIIEHHOE HOHHOE
yYpaBHEHHE PEaAKIIUU.

Kpurepun onenuBanus.

1,2,3,56, 7m0 16.

410 26.

8-46.

PexkoMeHIa1 MM 110 BBICTABJICHUIO OLIEHKH:
11-126.— «5»

7-100. — «4»
5-76.—«3»
1-406.—«2»

KonTposbHasi padora no teme «Yra1eBoa0poabl»



Yacts A
Al. JIns yrueBoaopoIoB, COACPIKAIIUX TOJIBKO OJUHAPHBIC CBSI3H, UCTIONB3YIOT CYPQHKC:
1) —um; 2) —cH; 3) —nueH; 4) —aH.
A2.®opmyna neHTHHA!
1) CsHs;
2) CsHio;
3) CsHiz;
4) C3Hs.
A3. XUMHUYECKYIO CBsI3b B OCH30JI¢ Ha3bIBAIOT:
1) onuHapHOIA;
2) MOy TOPHOI;
3) 1BOIHOIA;
4) TpOHOIA.
A4. 2,2,4 - TpUMETUIINEHTaH UMEET MOJIEKYJISIpHYIO (hopMyITy:
1) CsHao;
2) CgHis;
3) CazHas;
4) CgHzs.
Ab. BelecTBo, 13 KOTOPOT0O MOTYYaloT alleTUJIEH,
1) kapOu KaJIbITHUS;
2) kapOOHAT KaJbLIus,;
3) yriepo;
4) TUAPOKCH]T KaJTbIIHS.
AB. BerecTa, HMEIOIIHE OMHAKOBBIH COCTaB, HO pa3HOE CTPOCHUE U CBOMCTRA:
1) uzomepsr;
2) roMoJIOTH;
3) monuMepsl;
4) yriaeBoaopO/Ib.
A7.®ynkunonanenyto rpynny —OH conepixar:
1) agpaerusr;
2) aKaJueHbI;
3) cupTHI;
4) kapOOHOBBIE KHCIIOTHI.
AB8. Peakiusi mpuCOeAMHEHUS MOJIEKYJIbI BOJOPO/Ia HA3bIBACTCS:
1) peakiueli THAPUPOBAHHS,
2) peakuueii 1erupupoBaHus;
3) peakiueii ruIpaTaIim;
4) peakiueit qeruapaTannm.
A9. B peakuuu B3auMOAEHCTBUS MPOIIaHa ¢ XJIOPOM 00pazyeTcs:
1) mporeH;
2) XJIOpIpOaH,;
3) xJI0pIIpOTIIeH;
4) 1,2-auxJI0pIponaH.
A10. N3omepamu sSIBIISIOTCS:
1) rekcan u 2,3-1uMeTUIIOYTaH;
2) rexcaH M IUKJIOreKCaH;



3) 2-MeTHIINEeHTaH U IEHTaH;

4) OyTaH U MpOTaH.
Yactsr B
B1l. YcraHoBHUTE COOTBETCTBHE MEKIY HA3BaHHUEM BEIECTBA M MPUHAJICKHOCTHIO K KIIACCY
OpPTaHMYECKUX BEILECTB

Ha3BaHmue BemecTB Knacc BemecrBa
A) MeTHIIOCH301 1) ankun
b) nponanon 2) ankaH
B) Oytan 3) apeH (apoMaTHYECKHIA YTIIEBOIOPOI)
') mpornux 4) ciupt
5) ankaauen

B2. Bribepute 3 mpaBUIbHBIX OTBETA.
IIpenenbHbie yriieBoa0PoOaAbI
1) oOeciBeunBaOT OPOMHYIO BOY;
2) BCTYNAIOT B PEAKIIUHU 3aMEIIECHHS C XJIOPOM Ha CBETY;
3) coiepKaT aTOMBI yriiepojia B Sp3-ruOpHIHOM COCTOSIHUH;
4) BCTynaroT B PeaKIMU MPUCOCTUHEHUS,
5) comepikaT TOJIbKO G —CBSI3H;
6) oOecIIBeYMBAIOT PACTBOP MEPMaHTaHaTa Kalus.
Yacts C
C1. Hanumwmre ypaBHEHHS PEAKIHid, C TOMOIIBIO KOTOPHIX MOKHO OCYIIIECCTBUTH MIPEBpAIlCHHS,
YKaXHUTE YCIIOBUS IPOTEKAHUS, HA30BUTE OPTraHMUECKUEC BEIICCTBA:
CH4 — C2H2 — CoHs — CoHsCl — CoHsOH — CO..
C2. MaccoBas gons yriaepoaa B BemectBe cocrapisieT 91,3 %. OTHOCUTENbHAS TIOTHOCTD €ro
TapoB 0 BoAOpoay 46. Y CcTaHOBUTE MOJIEKYJIIPHYIO POPMYITy YTIEBOIOPOAA.
Kpurepuu oneHuBanmus.
Yactp A: 3amanns Ne 1-10 (10 6amnos, 1 6at 3a KaxIblil PaBUIILHBIN OTBET).
Yacts B: 3apanus B1, B2 (o 2 6amia. Beero 4 6amna):
1) 2 Ganna — OTBET BEpHBIN;
2) 1 6ann — nonymiena 1 omuoka;
3) 0 6amtoB — 2 u Gosiee OIMUOOK.
Yacts C.
3aganue C1 (10 Gamios):
1) nanucanue ypaBHeHus peakuuu — 1 6amn (Bcero 5 6ana);
2) yKa3aHue yCIIOBUH peakKilny, Ha3BaHUE BEIIECTB Kax 10 peakiuu — 1 6amt (Bcero 5 6asa).
3aganne C2 (3 6amna):
1) HaxOX/IeHHE OTHOCHTEILHON MOJICKYJISIPHON Macchl yrieBoaoposa — 1 6ar;
2) HaxOXJIEHHE KOJIMYECTBA aTOMOB Ka10T0 djeMenTa — 1 6at (Bcero 2 6asia).
PexoMeHIAIMH 110 BHICTABJIEHUI) OI[EHKH:

25— 27 6aminoB — «5»
18 - 24 6annoB — «4»
12 - 17 6amnoB — «3»
0 - 11 6annoB — «2»

HUroroBas koHTpOILHASI padoTa



Yacts A. BbiOpaTh NpaBHJIbHBINH 0TBET
1. K ankaHam OTHOCHTCS BEILIECTBO, MMetoliee (hopMyTy
1) CnHZn 2) CnHZn-Z 3) CnH2n+2 4) CnHZn-G
2. Uzomepom okTaHa siBisietcs 1) 2 — meTiin — 3 — STHIINEHTaH
2) 2,3 — TUMETUIINICHTaH 3) 3 — sTmrentan 4) 3 — METUIIOKTaH
3. CtpykrypHas hopmysia BemecTsa 2-MEeTHINEHTeH-1 - 3T
1) CHz — CH(CH3s) — CH2—-CH = CH2 2) CHz— CHz> - CH2 — C(CH3) = CH2
3) CH, = C(CH3) — CH2 — CH(CH3) — CHs 4) CH2=C(CHs) — CHs
4. DTHH U alleTHIIEH — ATO
1) romosoru 2) uzoMepbl  3) OJIHO M TOXKE BEIIECCTBO
5. C KakiM M3 IEPEUUCIICHHBIX BEILIECTB pearupyer TOJIyoJl
1) NaOH 2) HNOs  3) COq 4) CaO
6. Monekymsipaoit popmyine C3zHgO MOKET cCOOTBETCTBOBATh MAaKCUMAIIbHOE YHCIIO
uzomepoB 1) 2 2) 3 3)4 45
7. HazBanue necoorBercTBytoniee peakiiun  CHz— COH + Hz> — C2HsOH
1) mpucoenunenre  2) ruapupoBanue  3) ruaparanus  4) BOCCTaHOBJICHHE
8. Peakuus oOpa3oBaHUs CIOKHBIX A(UPOB HAZBIBACTCS
1) kpexkunr  2) stepudukanus  3) geruaparaius  4) NOJUMKOHICHCAIUS
9. OneHnTe MPaBUIBHOCTH CYXKICHUN.
A. Caxapo3a 1 KpaxMaJ IIpH OTIPEICICHHBIX YCIOBUIX MOBEPrarOTCs THAPOIIU3Y .
b. Lenmrono3a ¢ a30THOM KUCIOTOM BCTYMAET B PEAKIUIO dTepUPUKAIIH.
1) BepHo TONBKO A 2) BepHO Tosibko b 3) BepHbI 00a cyxaeHus 4) 00a HEBEPHBI
10. I'mroko3a Mo cBOeMy XMMHYECKOMY CTPOCHHIO — 3TO

1) kucioTa 2) anbaeruI0CIUpPT 3) ciokHbIH 3up 4) xeToCIUpT
Yacrs B
1. YcTaHOBUTE COOTBETCTBHE MEKY MCXOAHBIMHU BEIIECTBAMHU M TIPOYKTOM PEaKIMH
NCXOJIHBIE BEIIECTBA OCHOBHOH [MTPOAYKT

PEAKITUH

A) CH2=CH - CHsz + HBr — 1) CH2Br — CH,> — CHs
b) CoHsBr + NaOH(coiupt.p.) — 2) CHz— CHBr — CH3

B) CHsBr + Na— 3) CH.Br — CH2Br 5) CoHa4
I') CoHs + Bro — 4) CHBrz — CHs 6) CoHs

2. YCTaHOBUTE COOTBETCTBHE MCXKAY TUIIOM PCAKIIMU U UCXOJAHBIMU BCIICCTBAMUA

TUIT PEAKLIN NCXOIHBIE BEIIECTBA
A) peakiusi 3aMeIeHHs 1) CeHe + Bro — (B mpucytcTBrn FeBrs)
B) peakius mprcoeInHEHUS 2) CsHe + Bro —
B) peakius okuciaeHus 3) CsHg —
I') peakiust [eruapupOBaHHUS 4) CeHsCH3z + KMNO4 — (tipu HarpeBaHUH)

3. YcTaHOBHTE COOTBETCTBHE MEX Ty (DOPMYJION M HA3BAaHHEM OPTaHHYECKOTO BEIIECTRA.
OOPMVIJIA BEIIECTBA HA3BAHUE BEIIECTBA
A) CeH1206 1) pubo3a



B) (CsH1005)n 2) caxapo3sa

B) C12H22011 3) 1eIrI03a
I') CH.OH(CHOH)4COH 4) rimoko3a
Yacts C
1. Hamwmcath ypaBHEHHS peEakiif, C IOMOIIBIO KOTOPBIX MOKHO OCYIIECTBHTH
NpeBpAIICHHS
Meran ------ areTUJIeH ------ ATaHaNb ----- YKCYCHAast KMCJIOTa ------ STHIIOBBIH 3(up

YKCYCHOMW KHCIOTBI

2. Pemuts 33129y
[Ipu cxxuranum yrieBogopoaa maccoit 3,2 r obpaszoBaics okcun yriuepoaa (1V) maccoit 9, 9r

u Boja Maccoit 4,5r. OTHOCHTENbHAs TUIOTHOCTH TTAPOB 3TOTO BEIIECTBA MO BOJAOPOY paBHa 64.
Haiigure MostekyspHyIo (OpMyITy YIIIEBOAOPOIA.

Kpurepun onenuBanus.

Yacte A.3amanue Ne 1-10 (10 6amioB, 1 0ast 3a KaXk/(blii PABUIIbHBIN OTBET).
Yacts B. 3apanue Ne 1-3 (6 6aios, 1o 2 6auia 3a Kax10€ 3aaHue).

Yacts C. 3amanue Ne 1 (4 6aia).

3amganue Ne 2 (3 6ayia).

PexoMeH1allMH 110 BHICTABJIEHHIO OLEHKH:

21 — 23 6amnoB — «5»

16 - 20 6amnoB — «4»

11 - 15 6annoB — «3»

0-10 oOammoB — «2»

Xumus. 11 kiaace



Bxoanass MOHUTOPUHTOBasi padoTa
1. Ha3BaTh BelecTna.
s BemectBa (B) coctaButh Gopmyiy 1 romosora U 2 H30MEPOB Pa3HBIX THIIOB H30MEPHH.
Hazosure ux.
A)CH3-CH-CH-CH>-CHz B)CH3z-CH>-CH-CH>-CH-C=0

| | |\
CHs CHs CHs CHs H

B) CHs— CH — CH — CHz — CHs

|
OH CHs

2. BeiBenute ¢opMyny BemiecTBa, coaepkamero 85,7% yraepona u 14,3% Bomopona, ecnu
OTHOCHTEJIbHAS IUIOTHOCTD €70 MO KUCI0poay paBHa 1,75.

Kpurepuu oneHuBanus.

3amanue 1 (96.)

1) na3Banue Bemects (o 1 6., Bcero 6 6.)

2) cocraBiieHre POPMyYJIIbI roMoJiora u u3omepos (o 16., Bcero 3 6.)
3ananue 2 (30.)

1) HaxoX/IeHHE OTHOCUTEIILHON MOJICKYJISIpHOM Macchl BeniecTsa (o 1 6.);
2) HaxOX/ICHUE YKCIIa aTOMOB Ka)kiioro snmemenTa (mo 1 6., Bcero 2 6.).
PexoMeH1allMH 110 BHICTABJIEHHIO OLEHKH:

11- 12 6annoB — «5»

8 - 10 6ammoB — «4»

5 - 7 6amioB — «3»

0-4 o6amioB — «2»

Kountpoabnas padora no teme «TeopeTnueckue 0CHOBbI XUMHM



YACTD A. TectoBble 3ajaHHs ¢ BBIOOPOM OTBETA U HAa YCTAHOBICHHE COOTBETCTBUS

1.®opmyna BemecTBa C HOHHOM CBA3BIO:

A.N2. B.HO. B.KCI. I'. HCl.
2.0011e€ KOIUYECTBO JIEKTPOHOB B aTOME IIUHKA

A. 65. b.30. B. 35. I.33.

3.Pan sneMeHTOB, pAacHOJOXKEHHBIX B MOpPAJKE BO3pAcTaHMs 3HAYEHUH OTHOCUTENIbHOU
3JIEKTPOOTPULATEIILHOCTH

A.N, O, C. b. Cl, Br, I. B.O, S Se. IS0, F
4. BemiecTBa ¢ aTOMHOM KPUCTANTUYECKON PEIIETKOM:

A.Jleryune. b. TyromnaBkue. B.Kunkue. I'.JlerkomnaBkue.
S.ITonsipHas CBS3b B BEILIECTBE:

A. bpomoBonopon. b. bpowm. B. Xiop. I'. Bonopon.
6.21eMeHT ¢ HanboJiee SpKO BbIPAKEHHBIMU METANINYECKUMHU CBONCTBAMHU:

A. Jlutuii. b. Kaymii. B. Harpmii. 1. Lle3mii.
7.CX0CTBO CYyCIEH3UN U 3MYJIbCHIA:

A. I'ereporeHHbIE CUCTEMBI, /1€ YaCTULIbI BUIHBI HEBOOPY>KEHHBIM IJ1a30M.

b. Ocaxnarorcs Jerko.

B. Pa3zmep wactui 6osee 100 HM.

I'. Bce oTBETHI BEpHBI.

8.YkaxxuTe HoMep NepHoja U IPyIIbl, B KOTOPBIX PACIIOJIOKEH 3JIEMEHT JKele30:
A. 3 1. b.4, VII. B. 4, VIII. I.8,1V.

9.3apsin simpa aToMa U OTHOCHTENBbHASI aTOMHAsi Macca MEJIH:
A.63;+29. b.+29;64. B.+29;63. I.+64; 29.

10.I'pymnmna BemecTB ¢ OJUHAKOBBIM THUIIOM KPUCTAUTMYECKUX PEIIETOK:

A. Oxcun Hatpusi, okcug 6apusi, okeu cepsi (1V). B. Marnwuii, anma3z, rpadur.
b. Kucnopona, 030H, Bo1opo. I'. OnoBo, BOoa, CBUHEL.

11. MopsakoBslit HOMep AneMeHTa 413, B siipe KOTOPOTro COACPKUTCS 22 HEHTPOHA, PaBeH:
A. 41 b. 63. B. 22. r.19.

12 B xakom pAay XUMHUYCCKUEC DJICMEHTHBI PACIIOJIOKCHBI B IIOPAAKE BO3PACTAHUA UX aTOMHOI'O
paamyca?
A. Na, Mg, Al, Si. b.Li, Be B, C. B.P, S Cl, Ar. IF O/N,C.
13. Kakast 13 mpuBEICHHBIX PEaKIfii He OTHOCUTCS K PEaKLUsIM HOHHOTO oOMeHa?
Ba(N03)2 + NapSO4 = BaSO,4 + 2NaNOs

KOH + HCI = KCl + H20

2KMnO4 = KoMNnO4 + MNO, + Oz

Li»2SOz + 2ZHNOsz = 2LiNOs + H,O + SO,



14.Ha CMCIICHUEC XMMHUYCCKOIO PABHOBECHUA HC OKA3bIBACT BIIMAHUA.

A. Temnepatypa. b. [laBienue. B. KoHueHnTpaiius BemecTs.
I'.Karanuzarop.

YACTD B. 15.YcraHoBuTe COOTBETCTBHUE.
Ha3zBanmue BelecTBa:

|. Bona. 1. Xpom. [11. Bpomun nie3usi. V. Anmas.
Tun XumMHYeCKOM CBS3H:
1. Nonnas. 3. KoBanenrtHas mosnspHasi.
2. Meramnmueckas. 4. KoBajieHTHasi HEMOJISIPHAS.
Tun KpUCTAIMYECKON peIIeTKH:
A. ATomHas. b. MonekynsipHas. B. Nonnas. I.
Merannuueckasl.

YACTD C. 3amanust co cBOOOIHBEIM OTBETOM.

1.HanummTe ypaBHEHUsI PEAKIHi, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTE MIPEBPAIIICHHUS:
Al— AIClz;—» A|(OH)3_> Al>O3

Peakmuro Ne 1 paccmorpurte kak OBP, Ne 2 3anuimTe B MOHHOM BUJIE.
2.UTo Takoe CKOpOCTh XMMHUECKOH peakuuu? [IpuBenuTe mpumMepsl MpoueccoB, MPOTEKAIOIINX
C Pa3HOM CKOPOCTHIO.

KpuTtepuun oueHnBaHuA.

YacTs A.

3amanne Ne 1-14 o 16. 3a npaBWIIbHBINA OTBET.

Yacts B. 3aganue Ne 15 (4 6aa).

Yacts C.

1) naniucanue ypaBHeHus peakuuu — 1 6amn (Bcero 3 6ana);

2) cocTaBlieHHE HOHHBIX ypaBHEeHUi — 1 6aut (Bcero 2 Gasua);

3) paccTaBiieHbI CTEIICHH OKUCIICHHSI, COCTaBJICH 3JICKTPOHHBIN OanaHc — 1 Oa,
yKa3aH OKUCIIUTENh, BOCCTAHOBUTENH — 1 Oai.

3amanue Ne 15 (2 6anna).

PexoMeHIaLMH 110 BHICTABJIECHHIO OLIEHKH:
26— 27 6am10B — «5»
19 - 25 GamnoB — «4»
13 - 18 6amnoB — «3»
0-12 OamnoB — «2»



Hrorosasi koHTpOJILHAsI padoTa
Yacte A. Buibepume npasunvhoiii omeem (6onpoc 1 — 8) (1 6asut 3a Kax1blii IPaBUIbHbIN OTBET)
1. Xumudeckomy 3ieMeHTy 3-ro mepuoga VA-Tpynmbl COOTBETCTBYET CXEMa paclpeleseHus
3JICKTPOHOB TI0 CJIOSIM:
1)2,8,5 2)2,8,3 3)2,5 42,3
2.ITopsakoBbIii HOMEp XUMHUYECKOTO 3eMeHTa B [lepuomndeckoit cucteme J[.M. Menneneera
COOTBETCTBYET:
1)uucity 3JIEeKTPOHOB B aTOME
2)3HAYCHUIO BBICIICH CTCIICHH OKUCIICHHUSI
3)umrciy 3JeKTPOHOB, HEJOCTAIOIINX JI0 3aBEPILICHHSI BHEIITHETO 3JICKTPOHHOTO CJI0s
4)urcny SHEPreTHUECKUX YPOBHEH B aTOME.
3Jlnst atoma ¢ 3IeKTpoHHON (opmyoit 1725°2p®3s?3p* popMmysa JeTy4ero BOIOPOIHOTO
COCIMHECHUS M BBICIIIETO OKCH/Ia, COOTBETCTBEHHO

1) HoSu SOs 2) NH3z 1 N2Os 3) PH3 u P>Os 4) CHs u COp.

4. XuMudecKas CBSI3b B OKCHJIC JINTHS

1) uonnas 2) KOBaJICHTHAas MOJISIpHAs 3) Meraueckas 4) xoBaJIeHTHasI
HETIOJISIpHAsL.

5. BemectBa, KOTOpBIE TIPU JAUCCOIMAIMHE OOpa3ylOT B Ka4eCTBE aHUOHOB TOJBKO THIIPOKCH/I-
VOHBI

1) consamu 2) ampoTepHBIMU THAPOKCHIAMH 3) kucIoTaMu 4) 0CHOBaHUSAMHU.
6. PeakTiBOM Ha Cylb(aT-HOHBI SBISCTCS

1) rugpoKcu HATpUs 2) maKmyc 3) xnopun Gapus 4) autpar cepebpa.

7. PacTBOpeHHeE Kene3a B COMITHON KHCIOTe OyIeT 3aMeIISThCS MTPH

1) yBeMUYCHNU KOHIIEHTPAIIUH KHCIOTHI

2) pa3npoOIeHUH Keme3a

3) pa3baBIeHUU KHCIOTHI

4) NOBBIIICHNH TEMIICPATYPHI.

8. lns cMmeuieHus: paBHOBECHsI B CTOPOHY mponykra peakuuu B cucreme NH3z(r) + 3Ho(r) <
2NH3(F) + Q

HEOOXOIMMO

1) yBenuuKTh TEMIIEPATYPY

2) YMEHBIIUTD JaBJICHUEC

3) YMEHBIINTH KOHIIEHTPALIMIO BOJAOPOIA

4) yMEHBIIIUTH TEMIIEPATYPY.



B1l. YcraHoBuTe COOTBETCTBHE MEXIy (OPMYJIOH HEOPraHWYECKOro BEIIeCTBA M KJIACCOM, K
KOTOPOMY OHO IIPUHAJICKUT

DOGOPMVYIJIA COEJUHEHUA KIJIACC COEJUHEHUA
A) BaO 1) cpennsis conb

b) HNOs 2) 1esnob

B) SO2 3) kuciora

I') KOH 4) 0OCHOBHBIN OKCH]I

5) KUCIIOTHBIN OKCH]
6) amdoTepHbIil OKCH]
7) HepacTBOPUMOE OCHOBAHUE

B2. YcraHoBUTE COOTBETCTBHE MEXK/TY HCXOIHBIMH BEIISCTBAMU U IMPOTyKTAMHU PEAKIIAN

NCXOIHBIE BEIIECTBA IMTPOAYKTHI PEAKIIVUN
A)AgNO:s + BaCl, 1)Ba(NOs)2 + AgCl
Bb)Ba(NOs)2 + H2SO4 2)BaS0O, + Hz
B)N&COs + HCI 3)BaS0O,4 + HNOs

4)NaCl + H,0 + C
5)NaCl + H20 + CO2

C1. Hcmonme3yss METOA DSJIEKTPOHHOTO OanaHca, paccTaBbTe KOI(D(UIMEHTH B ypaBHECHHU
peaxuu

S+ HCIO4 + H2O = H2SO4 + Cl2

Onpenenure OKUCIUTENb U BOCCTAHOBUTEIIb.

C2. Kakas macca ocaaka obpasyercst mpu B3aumozeiictsuu 215 r pactBopa HUTparta cepedpa ¢
MaccoBOM J0JIel pacCTBOPEHHOTO BelecTBa S % ¢ U30BITKOM pacTBOpa XJIOpUAa Kanus?

Kpurtepuu onennBaHus.

3amganue Ne 1-8— 8 6aynos (1 6asut 3a KaxIblii PaBUIIBHBINA OTBET).

B1, B2 — 4 6amna (o 2 6ana).

C1 - 3 b6anna.

C2 — 5 Gannos:

1) coctaBneHue ypaBHeHUs peakiuu — 1 Gai;

2) HaXO’KIEHNE MacChl UICXOHOTO BEIIECTBA 10 MAacCOBOM joie — 1 Gas;

3) HaXOXKJICHUE KOJIMYECTBA BEIIECTBA, BCTYHUBILETO B peakiuio — 1 6a,
4) HaxOXKJCHUE KOJINYECTBA TPeOyeMOro BEIeCTBa 110 U3BecTHOMY — 1 Oait;
5) HaxoIeHre Macchl Tpedyemoro BemiectBa — 1 Gas.

PeKOMeHﬂaHHH 10 BBICTABJICHUIO OLICHKH:
17— 20 6amnoB — «5»

13 - 16 6amnoB — «4»

9 - 12 6amnoB — «3»

0-8 oOamioB — «2»



YYEBHO-METOINUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xwumus, 10 knacc/ I'adbpuensa O.C., O01IecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; Axinonepuoe obiectBo «31aTenbcTBO
«IIpocsemenue»

» Xumus, 11 xiacc/ I'abpuensa O.C., OOmEecTBO ¢ OrpaHHYESHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odmiecTBo «M3aaTenbcTBO

«IIpocemenune»

METOANUYECKHUE MATEPUAJIBI JISA YYUTEJIA

1.I'a6puensa O.C., Octpoymos N.I'. Xumus. 10 kinacc: Metoa. mocodue. - M.
Hpoda.
2.I'abpuensu O.C., Octpoymon U.I'. Xumus. 10 kmacc: Meroa. mocobue. - M.
Hpoda.
3.AunakTnueckre KapTouKu-3aganus mo xumMuu 11-i kii.: k yueonuky O.C.
I'abpuensna u ap. "Xumus 11 kmace”/ H.C. I1aBmoBa. - M.: 3gareascTBO
"Ok3amen".
4.Mapmanosa [".JI. Coopuuk 3agau no opranndeckoi xumun, 10-11 xknaccel. — 2-
e u3a. — M.: BAKA, 2018.
5.HacronbHas kaura yuurens. Xumus. 11 kinace: B 2 4./ O.C. T'abpuens, ..

JIvicoBa, A.I'. BBenenckas. - M. lIpoda.



6.Xumust: 10-i1 knacc: 6a30BbIN yPOBEHb: MPOBEPOUYHBIE H KOHTPOJIbHBIE PAOOTHI:
yuebHoe nocooue/ O.C. I'abpuensn, I'.I'. JIpicoBa, - Mocksa: [Ipocerienue,
2023

7. Xumus: 11-# knacc: 6a30BbIM YPOBEHb: MPOBEPOUYHBIE M KOHTPOJIbHBIC PA0OTHI:

yaebHoe nocooue/ O.C. I'abpuensn, I'.I'. JIpicoBa, - Mocksa: [IpocBemenue,

2023

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/ - enunas xomnekuus LOP;
https://infourok.ru/bibliotekal - Uudoypok;

http://ege.sdamgia.ru — PemyEIl'D;

https.//videouroki.net/ - O6pa3zoBatenbHbIi IOpTan «BUacoypokm»,

http://postnauka.ru/ — HayqHO-TTOMYJISIPHBIN CAUT O HayKe, 00 YUYCHBIX,

OTKPBITUAX, OIIBITAX,

http://www.chem.msu.su/rus/elibrare/ - snextponHas 6ubIHOTEKA YISOHBIX

MaTEpHUaJIOB 110 XUMUH,

http://xumuk.ru/ - nadopmarys 1Mo pa3audHbIM pa3ieiaM XUMHUH, CCUIKHA Ha

XUMHUYCCKUEC SHIUKIIONCANH,

http://www.hij.ru/ - sxypran «XumMus 1 )Ku3Hb», HOBOCTH B HayKe;

http://chemistry-chemists.com/index.html - anekTpoHHbIH KypHaT «XUMUKHA U

XUMUA» (OHBITBI I10 XMMHWH, 3aHUMATCIbHasA I/IHqJOpMaI_II/IH 10

HKCIICPUMEHTATIBHON YaCTH MPEIMETa);

http://wikipedia.org/wiki/ - TTopran: Xumus — Haubosee mojiHas OHJIaiH-
SHIMKJIONICANS B paMKax CBOOOIHOM SHITUKIIONE MU Bukurequs,

http://www.astronet.ru/db/msg/1180155 - nonynspaas OMOIHOTEKA XUMHYECKUX

DJIEMEHTOB,;

http://www.webelements.com/ - uctopust OTKPBITHS U OMIMCAHUE CBOMCTB

XUMHNYCCKUX DIJICMCHTOB,


http://school-collection.edu.ru/
https://infourok.ru/biblioteka/%20-
http://ege.sdamgia.ru
https://videouroki.net/
http://postnauka.ru/
http://www.chem.msu.su/rus/elibrare/
http://xumuk.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://wikipedia.org/wiki/
http://www.astronet.ru/db/msg/1180155
http://www.webelements.com/

www.periodictable.ru — ctaTtbu 0 XUMHYECKUX DJIEMEHTAX MEPUOIUUCCKOM

CHUCTEMBI;

http://www.cnshb.ru/AKDiL/0048/RM .shtm - orytaliH-3HIIMKIIONE AU HA OCHOBE

KHUTH «XUMAYECKas DHIIMKIOIE I,

http://www.periodicvideos.com/ - BUACOpOIMKH SKCIIEPUMEHTA JIJISl SJICMEHTOB

[1C, untepecHbie GaKThl O HUX HA AHTIIMICKOM SI3BIKE;

http://www.alhimik.ru - caiit AJIXMMUK: 0Opa3oBaTebHbIi TPOSKT JJIsI

YUYUTEIEH, IKOJIbHUKOB;

http://www.alhimik.ru/News/chemlab/chemlab.htm - caiit Anxumuk, pa3aen

OnexTpoHHoe n3nanue «Xumus.8-11kmacc. Bupryanbnas naboparopus»,

http://www.alhimik.ru/fun/games.html#sharades-caiiTATXuMUK, pa3aen

XUMHUYECKUE UTPBI;
https.//resh.edu.ru — «Poccuiickast 3JICKTpOHHAS IIKOJIa;
https://urok.1s.ru/;
http://fipi.ru/ - caitt ®UIIU;

https.//content.edsoo.ru/lab/ - naTepakTHBHBIC BUPTYyalbHBIC 1a00pAaTOPHEIC U

IpaKTHYECKHUe PaboTHl Ha yriyOJICHHOM YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHus;

https.//content.edsoo.ru/case/ - nHTepaKTUBHBIE METOUIECKHE MATEPHAIIBI IS

METOUYECKOMN MOACPIKKN 00pa30BaTEIbHBIX OpraHU3aIui.


http://www.periodictable.ru
http://www.cnshb.ru/AKDiL/0048/RM.shtm
http://www.periodicvideos.com/
http://www.alhimik.ru
http://www.alhimik.ru/News/chemlab/chemlab.htm
http://www.alhimik.ru/fun/games.html
https://resh.edu.ru
http://fipi.ru/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/case/
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