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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHUU Ha YpPOBHE CpeJHEro oO0miero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanpbHON 00pa3oBaTEIbHOW IPOrpaMMbl CPEIHEro o0Iero o0pa3oBaHUs
(®OIT  COO), mnpencraBiaeHHbix B DegepaqbHOM  rOCYAapPCTBEHHOM
oOpazoBarenbHOM cTangapte COO, ¢ yuérom Konnenuuu npenogaBanusi yaeOHOTo
npenMera « XuMus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit deneparum,
peaM3yIONINX OCHOBHBIE 00pa30BaTeIbHbIC MPOTPAMMbI, U OCHOBHBIX MOJIOKCHUM
«Crpareruu pa3Butusa BocnuTanus B Poccuiickorn @enepannu Ha niepuoa a0 2025
rona» (Pacniopsixenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHUIO
o0mieii ctpaternu oOydeHus, BOCIIUTAHUS U Pa3BUTHUS O0YJArOIINXCS CPEIACTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyainpHple nojiokeHus PI'OC COO o B3auMOOOYCIIOBJIICHHOCTH IIEJICH,
COZICp)KaHMsI, pPEe3yabTaTOB OOy4YeHHS W TpeOOBaHWN K YPOBHIO IOIATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, oJiyqyaeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alliy, SBIAETCS HEOTHhEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEepUIAIONIUM JTAaloM peaju3allid Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MNPUCYITUX
IIEJIOCTHOM CHUCTEME XHMHYECKOTO O00pa3oBaHUs. ITHU IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpPHI
YEJI0BEKa, a TAK)KE IKOJIOTUIECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3710POBBIO
U TPUPOJHON cpene. Peamm3yercs xummudeckoe oOpa3zoBaHWE OOydYaIOIMMUXCS Ha
YpOBHE CpeIHEro 001ero 00pa3oBaHusl CPEACTBAMU YUEOHOT0 TpeaMeTa « XUMUSD,
COJIEpaHUE M TOCTPOCHHE KOTOPOrO OIpPEJENEHbl B MPOrpaMMe MO XUMHHU C
y4€ToM crnenuUKd HAayKd XUMUHU, €€ 3HAYeHUs B IO3HAHUU MPUPOAbBI U B
MaTepuaibHON JKU3HHU OOIIECTBA, a TAKXKe ¢ YU4ETOM OOIIMX LeJiel ¥ MPUHIUIIOB,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeaHEro oOIlero
obOpasoBanus B Poccuiickoit deneparmm.

XUMHS KaK 3JEMEHT CHCTEMBI €CTECTBEHHBIX HAayK UTPaeT 0COOYI0 pojb B
COBPEMEHHOW IMBUJIM3ALIUM, B CO3IaHUU HOBOM 0a3bl MaTepHaIbHOWU KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ B GOPMUPOBAHUE PAIlMOHATIFHOTO HAYYHOTO MBIIILJICHUS], B
CO3/laHUE LIEJIOCTHOTO MPEACTABICHUA 00 OKPYXKAIOIIEeM MHUpE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOopoe (PopMupyercs B XMMHUM Ha OCHOBE MMOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXAIOIIETO MUPA, OCO3HAHUSI B3aWMOCBSI3U MEXITY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMHU O0JIACTSIMU MTPUMEHEHUS.



TecHO B3aUMOJEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHs CTaja
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa M >KM3HU KaxJIoro wieHa oOmectBa. CoBpeMEHHas XUMHUS KaKk Hayka
CO3MJaTelibHAsl, KaK HayKa BBICOKMX TEXHOJOIMM HAalpaBlieHa Ha pEIICHUE
[JI00ABHBIX  MPOOJIEM YCTOMYMBOTO PpA3BUTHSL YEJIOBEYECTBA — CHIPbEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOIOIrMUYECKOM 0€30MaCHOCTH U OXPAHbI 3I0POBbSL.

B coorBercTBUM € OOUIMMHU LEJISAMM W TMPUHLUUNAMH CPEIHEro OOILEro
oOpa3oBanus conepxkanue npeamera «Xumus» (10—11 kmaccbl, 6a30BbIi YpOBEHb
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYJIbTYPHYIO TOJTOTOBKY
oOydJarmuxcs, HEOOXOAUMYI0 UM IS  BBIPAOOTKH  MHUPOBO33PEHUECKHUX
OPHUEHTHPOB, YCIICIIHOTO BKJIIOYEHHUS B JKHU3Hb COIUyMa, IMPOJIOJDKCHUS
00pa30BaHUs B pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsiomuMu  mpeaMeTa  «XUMUsS»  SBISIOTCS  0a30BbIE  KypChl —
«Opranudeckass xumus» U «OOImas W HeopraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIE€P’KaHHsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM IO HEOPraHWYECKON XMMUU (C BKIIOUEHHUEM 3HAHUM U3 00IIeld XUMUU) U
opraHuyeckol xumMuu. GOpMHUPOBAHUE AAHHON CUCTEMBl 3HAHUW NPU HU3YyYECHUU
npeaMera 00ecrneyrMBaeT BO3MOXKHOCTh PAacCMOTPEHHSI BCETO MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB M TEOPHI XUMHUH.

Crpyktypa comepkanusi KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHuyeckass XuMmus» cHOpPMHUPOBaHA B MPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOr0 TIOAXOAa K U3Y4YEHHIO YydeOHOro wmarepuaia Hu OOYCJIOBJICHA
UCTOPUYECKM  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpPEEIEHHBIX
TEOPETHUUECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOl XHWMHUHU BEIIECTBA
paccMaTpHUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOEHUS OPraHuyecKHUX
COCIMHEHUW, a TaKXKE€ Ha YPOBHE CTEPECOXMMHYECKUX U DBIEKTPOHHBIX
IpeJICTaBJICHUI O CTpOeHUH BenlecTB. CBeeHUs 00 U3y4aeMbIX B Kypce BEHIECTBAX
JAI0TCA B Pa3BUTHH — OT YIJIEBOAOPOJIOB /IO CIOXKHBIX OMOJOTMYECKH aKTHUBHBIX
coenMHeHMH. B Kypce  OpraHM4ecKOM  XMMMHM  MOJy4arOT  Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOLIEro O0Opa3oBaHUs NMEPBOHAYAJIbHBIC
MIPEJICTABJICHUS] O XUMUYECKON CBS3H, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIICCTB,
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMHUUYECKOUN pEaKIUU.

[lon HOBBIM yrjoM 3peHHs B IpeaMere «XUMHs» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl HM3Y4YEHHBI Ha YPOBHE OCHOBHOI'O OOHIEro 00pa3oBaHUs
TEOPETUYECKUA Marepuanl u (PaKTOJIOTUYECKHE CBEJACHHUS O BEIIECTBAX W
XUMUAYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUS» OOyUYalOIIMMCSl TPEAOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOIUYECKOT0 3aKOHA C OOLIETEOPETHUECKUX M METOAOJOTMYECKUX TMO3ULUH,



rIIy0Xe TOHSATh HMCTOPUYECKOE HW3MEHEHHWE (YHKIMA JTOro 3akoHAa — OT
o0oO01maroel 10 0ObICHSIONMEN U TPOTrHO3ZUPYIOIIEH.

Enunas cucreMa 3HaHWWA O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHHH, a TAaKK€ O XMMHUYECKHX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHUs AonoJHsIeTcs B Kypcax 10 u 11 kimaccoB ajeMeHTaMu
COZIEpKaHUsl, UMEIOIIUMH KYJbTYPOJIOTHYECKUM M TPUKIAAHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT NMOHMMAHMIO B3aMMOCBSI3U XUMUU C JPYTHUMH HAayKaMH,
PacKpbIBarOT €€ POJIb B I03HABATENBHON U MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXEHUS K MPOIECCY TBOPUECTBA B 00JACTH TEOPUU
Y IPAKTUYECKUX MPUIIOKEHUN XUMHUH, [IOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCA B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOieMax, CBA3aHHBIX C XHUMHEM,
KPUTUYECKH OCMBICIIUBATH MH(POPMAIUIO U IPUMEHSTD €€ 1JIs TIOTOJTHEHUS 3HAHUH,
PELIECHHS] MHTEIUIEKTYAIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 3a1a4. B
LEJIOM CO/iepKaHUEe y4eOHOro mpeaMmera «XHUMHs JTaHHOTO YPOBHSA H3Yy4EHUS
OpPHUEHTUPOBAHO Ha (POPMUPOBAHME y O0YUAIOUINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsE TOHUMaHus (Quiocopckux uaeH, TakuX Kak: MaTepuaibHOE E€IUHCTBO
HEOPraHMYECKOT0 U OPraHUYeCcKOro MUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHUEM, I03HABAEMOCTb TPUPOIHBIX SBJICHUHN MMYyTEM IKCIIEPUMEHTA
U pelIeHUs MPOTUBOPEUUH MeEXAYy HOBBIMH (aKTaMU M TEOPETUYECKUMU
MPEANOCHUTKAMH, OCO3HAHUE POJIM XMMHUH B PEIIEHUH SKOJOTMYECKUX MPOOJeM, a
TaKXe Mpo0sieM cOepexeHHs] SIHEPreTUUECKUX PECYpPCOB, ChIpbs, CO3/1aHUs HOBBIX
TEXHOJIOTHI U MaTEpPUaJIOB.

B nmuaHe pemieHus 3agad  BOCIUTAHUS, PA3BUTHS U COLMAIIM3ALMU
OOy4arommMxcs MPUHATHIE MPOTPAMMON MO XUMHH TOAXONAbI K OIPEIEICHUIO
COJICP)KaHMSI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT (HopMHUpOBaHUE
YHUBEPCAIbHBIX YU€OHBIX IEHCTBUI, UMEIOIINUX 0a30BO€ 3HAUCHUE AJISI PA3TUUHbBIX
BUJIOB JCATEIBLHOCTU: pelieHus MpobJsieM, TIOUCKa, aHaiu3a U 00paboTKu
uH(popMaIi, HEOOXOIUMBIX JUIsi MPUOOPETEHUsS OIbITa MPAKTUYECKOH W
HCCJIEI0BATENbCKOM JIEATEIbHOCTH, 3aHUMAIOUIEl Ba)XHOE MECTO B IO3HAHUHU
XUMUH.

B mnpaktuke mpemnomaBaHus XMMHM KaK Ha YpOBHE OCHOBHOI'O OOIIEro
o0Opa30oBaHus, TaK U Ha YPOBHE CPEJIHEr0 OOIIero 00pa3oBaHus, P ONpeIeTIeHUN
COZIEPKATEIbHOM XapaKTePUCTUKU LEJIEH HW3y4YEHHs] NpeIMETa HaIpaBiICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XMMHUYECKON HayKM Kak O0JIacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IMPAKTHUYECKOM
JESTENbHOCTU YEJIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOW KynabTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW IMOJAXOJ K ONPENEICHUIO LIEJIeW W3y4YeHUS
IpeIMeTa SBJISIETCS BIIOJHE ONPABJAHHBIM.



CorymacHO JaHHOW TOYKE 3PEHHs TJABHBIMU LIEISIMH HM3YYEHHs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBIsIIOTCA:

e (¢opMHpOBaHME CHUCTEMBbl XHUMHUYECKMX 3HAHUMW KaKk  BaKHeEHIen
COCTABJIAIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOWU
JIeKAT KIIFOYEBbIE TOHATHS, (PyHIAMEHTAJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE sI3bIKa HAYKH, YCBOEHHWE W NOHMMAaHUE CYHIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HaAKOMJICHHE C UCTOPHEH uX
pa3BUTHS U CTAHOBJICHUS;

e (opMUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKIINI, HEOOXOUMBIX JJIsl MPUOOPETEHUSI YMEHUI
OPUEHTUPOBATHCSI B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUN, MMEIOIIUX
MECTO B IIPUPOJIE, B MPAKTUYECKON U IIOBCEAHEBHOMN KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB JAESITEILHOCTH, CBI3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XUMUYECKOTO 3KCIEpUMEHTa, COOJMIOACHHEM  MpaBUII
0e301macHoro ooparieHus ¢ BeIECTBAMHU.

Hapsiny ¢ atuM, copepkarenbHas XapakTEpUCTHKA LIEJIEH U 3a1a4 U3y4YEHUs
IIpEAMETA B POrPaMMe IO XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHU IPUOPUTETAMHU B CHCTEME CpelHero odmiero odpazoBanus. CeronHs B
MPENOJaBaHNN XMMUU B OOJIBIIEHN CTENEHH OTAAETCS MPEANOYTEHUE TPAKTUIECKOM
KOMIIOHEHTE  COAepXaHus OOy4eHHs, OPUEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 00I111€00pa30BaTeIbHONM OpraHu3alliM, BIAACIOUIEr0 HE HabopoM
3HaHMM, a (QYHKIHMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHUSMH
AKTUBHOI'O MMOJTYYEHUS 3HAHUM U IPUMEHEHUS UX B PEAIBHOM KU3HU JUISl PELLICHHUS
NIPaKTUYECKUX 3a]a4.

B ¢BsA3U ¢ 3TUM IIpU U3y4EHUHU IpeaIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHE
IpUOOPETAIOT TAKHUE 1IEJIU U 3a]1a4H, KaK:

ajanrtanus oO0y4aroIIUXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUDA,
GopMUpOBaHUE  MHTEJUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
camMo00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSTUIO TPAMOTHBIX
pELICHUIT B KOHKPETHBIX JKU3HEHHBIX CUTYalUSX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBanue 'y OOyJarOmMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOUIMX YHUBEPCAJIbHOE 3HAYEHUE [UISl Pa3IMYHbIX BHJIOB
JESITEIbHOCTU: PEUIeHMs Mpo0JsieM, MOUCKa, aHaiuu3a U o0paboTku HMH(popManuy,
HEO0OXOIUMBIX JJI1 IPUOOPETEHHUS OIbITA AEATENBHOCTH, KOTOPAsi 3AHMMAET BaXKHOE
MECTO B IIO3HAHWU XHMHM, a TAKXKE Ui OLEHKH C IO3MIMA 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX ITPOLIECCOB HA OPraHu3M
YEJI0BEKa U MMPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX HMHTEPECOB, MHTEIUICKTYAJbHBIX U TBOPYECKHX
CIIOCOOHOCTEW 00YUarOIIUXCS: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIE
3HaHUS 110 XUMHUH B COOTBETCTBHUHU C JKU3HEHHBIMU NMOTPEOHOCTSIMHU, UCII0JIb30BaTh
COBpeMeHHbIC MH()OPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKAa M aHaln3a y4eOHOW |
Hay4YHO-TIOMYJIAPHON HH(POPMALIMK XUMHUYECKOTO COACPKAHMUS;

(bopMHUpOBaHUE U PA3BUTHE Y OOYYAIOIIMXCS ACCOUMATUBHOIO U JIOTUYECKOT O
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTHM, NpPU IUIAHUPOBAHWU M TMPOBEIECHUU XHUMHYECKOTO
HKCIIEPUMEHTA,;

BOCIIUTaHUWE Yy OOyJarommxcsi YOSXKIEHHOCTH B T'yMaHHUCTUYECKOU
HAMpPaBICHHOCTH XUMHUH, €€ BaXHOW pPONM B PEIICHWH TIO00ATBHBIX MPOoOIeM
palMOHAIIBHOTO IPUPOJONOIb30BAHUS, TOMOJIHEHNS SHEPIETUYECKUX PECYPCOB U
COXpaHEHUsl MPUPOAHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIMMOCTH OEpex HOro
OTHOILIEHUSI K MPUPOJE U CBOEMY 30POBbIO, a TAaKXKE MPUOOPETEHUsS OIIbITA
WCIIONIb30BAaHUS TOJNIYYEHHBIX 3HAHWM MJIi TPUHSATHS TPAaMOTHBIX pPEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XMMUYECKUMH SIBIICHUSMU.

B yueOHOM mnaHe cpenHero oOmero oOpa3oBaHUs MpeaMeET «XHUMUS»
0a30BOro ypoBHSI BXOJIUT B COCTaB MPEIMETHON 00nactu «ECTeCcTBEHHO-Hay4HbIE
PEIMETHD».

OO011ee yncno 4acoB, OTBEAEHHBIX ISl U3YYEHHS] XUMUH, Ha 0a30BOM YpOBHE
cpenHero oo01ero oopazoBanus, cocrapisieT 68 gacon: B 10 kimacce — 34 yaca (1 gac
B Hezenmo), B 11 knacce — 34 yaca (1 yac B Hezento).



COJAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKAS XUMUA

Teopernueckue OCHOBbI OPraHNYeCKOM XUMHUH

[Ipeamer opraHuyecKo XUMHU: €€ BOSHUKHOBEHHUE, pa3BUTHE U 3HAYEHUE B
MOJIYYEHUU HOBBIX BEIIECTB M MaTepuajgoB. Teopusi CTPOCHUS OPraHHMYECKUX
coenqunenuii A. M. Bytnepona, e€ ocHoBHBIE TTOJIOKEHUS. CTPYKTYpHBIE (POPMYIIBI
OpraHWYEeCKUX BelecTB. [oMonorus, wu3oMepus. XHUMHUYECKas CBSA3b B
OpPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccudukanuu opraHudeckux BeiiectB. Homenknatypa
OpraHUYECKUX COEJAMHEHUN (CHUCTeMaThyecKas) U TpPUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPEICTABUTEIIEN KIIACCOB OPTraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HW3Y4YEHHUsS BEIIECTB W HMX IPEBpAILCHUN:
O3HAKOMJICHHE C 00pa3liaMi OpraHUIECKUX BEIIECTB U MaTepUajlaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIECTB, HAONIOJCHUE U OINHMCAHHE
JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAICHUI0 OPraHUYECKUX BEUIECTB MpPU
HarpeBaHuu (IJIaBJICHUE, OO YTJIUBAHUE U TOPEHHUE).

Yriesonopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psa. Meran u 3TaH —
POCTEHIINE TPEACTABUTEIN alKaHOB: (PU3WYECKUE W XUMHYECKHE CBOWCTBA
(peakuu 3aMmelieHuss W TOpPEHHUs), HAXOXKJICHHE B NPUPOAE, TMOJy4YCHHE U
IPUMEHECHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUIIEH U MPOINUIIEH —
MPOCTEUININE TMPEICTABUTEIN aAIKEHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOTEHUPOBAHUS, THUApaTallud, OKHUCJICHUS U
NOJIMMEPHU3alli1 ), TOJIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKUE CBOMCTBA (peakiusi mojmMmepuszanuu). [lomydeHue CUHTETHYECKOro
Kay4yKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUM Psifl. ALIETHIICH
— TMPOCTEUIINNA TPECTAaBUTEIh aJKUHOB: COCTaB, CTPOCHUE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (pPEaklUM THUIPUPOBAHUS, TaJIOT€HUPOBAHMS, TUIpaTaIlUu,
TOpEHUsl ), TOJTy4YECHUE U TPUMEHEHHUE.

Apenbl. bensoin: cocraB, crpoenue, (puamyecKre U XUMHYECKHE CBOWCTBA
(peakuuy TaJlOr€HUPOBaHUS U HUTPOBAHMS), TIOJyY€HUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  XuMUYeckue  ceoucmea  (peaxkyuu
2a7102eHUPOBAHUS U HUMPOBAHUSL), NOAYYeHue U npumeHeHue. TOKCUIHOCTb apEHOB.



['eHeTnueckast CBA3b MEXAY YIJIEBOAOPOJAMHM, NMPUHAUICKAIUMU K Pa3IMIHBIM
KJIaccam.

[IpuponHble HWCTOYHUKH YIIIEBOAOPOAOB. lIpupoaHbBI ra3 W IOMyTHBIE
HedTauble Ta3pl. HedTh m e€ mpoucxoxnenue. CriocoObl nmepepadOTKH HEPTH:
NEPEerOHKa, KPEKUHI (TEPMHYECKHHM, KaTaJuTH4ecKuil), mnuponus. [IpogykTsi
nepepadboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIi
yrojib U MPOJIYKTHI €ro NepepadoTKHU.

OKCHNEpPUMEHTAIBHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ 00pa3llamMu IIacTMacce, KaydykoB U pe3uHbl, Kouiekiuu «Hedrb»
U «YTOoJb», MOAEIMPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJOT€HONPOU3BOJIHBIX,
IPOBEJICHUE MPAKTUYECKON PabOThI: MOTYyYEHUE STUIIEHA U U3YYEHHE €T0 CBOMCTB.

Pacuérurle 3amaun.

BeluucieHuss Mo ypaBHEHUIO XHUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOAHOTO BELIECTBA WJIM MPOAYKTa PeaklUHd MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xanue oprannyeckue coeinHeHus

[IpenenbHble OMHOATOMHBIE CHOUPTHL. MeTaHON U OSTaHON: CTPOCHHE,
(¢uznueckue M XUMHUYECKHME CBOWMCTBA (PEaKUUMU C AKTUBHBIMU METAJUIAMH,
rajJJoreHOBOJOPOJIaMU, TOpPEHHE), IpUMEHEHHE. BoJgopoiHble CBSI3U MEXAy
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE MEeTaHOoIa U ATaHOJIA Ha OPraHu3M YeJIOBEKA.

MHoOroaToMHbl€  CHOUPTBIL. OTWICHIJIMKOJIb W  TJULEPHH: CTPOCHHE,
¢uznuecke W XUMUYECKHE CBOMCTBAa (B3aUMOJAEHUCTBHE CO IIEIOYHBIMU

MeTaJUlaMH, KaueCTBEHHAsl Peaklhsi Ha MHOrOaTOMHbIC CcHupThl). [lelicTBue Ha
opraHusm 4yenoeka. [[pumMeHeHune ruiepruHa u STUICHTIIUKOJIS.

@deHoN:  CTpOEHUE MOJNEKYNbl, (U3HMYECKUEe W XUMUYECKHE CBOMCTBA.
Tokcuunocts enona. [lpumenenue denomna.

Anpaeruibl U kemoHul. DopManbIerui, AaleTambIeruj: CTPOCHHE,
busznueckrue U XUMHYECKHE CBOMCTBA (PEaKIMM OKUCIEHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINN), TIOJIy4CHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TTpeieNIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbuHas U YKCYCHas
KHCJIOTBI: CTpOEHUE, (PU3NUecKre U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOLIHE IS
KJ1acca KUCJIOT, peakius dTepuduKalim), norydeHue u npumeHenue. CrteapuHoBas
U OJICMHOBAsl KUCIIOTHI KaK MPEICTaBUTENIM BHICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JeHCTBHE.

Crnoxuble >(QuUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uuponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus ~— yriaeBomoB  (MOHO-, M- U
nosmcaxapupl). ['oKo3a — NpocTediinii MOHOCaxapu: OCOOEHHOCTH CTPOCHHUS



MOJICKYJIBI, (PU3NIECKHE U XUMUICCKHNE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
Menu(Il), okucienre amMuadHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIIEHUE,
OpO’KEeHHE TIIIOKO3bl), HAX0XKICHHE B MPUPO/IE, TIPUMEHEHHE, OUOIOTUYECKast pOJib.
®dortocuHTe3. PPyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoaHbie moauMepsl. CTpoeHHe Kpaxmania u
HeUTroo3el.  DU3MYECKHMe U XUMUYECKHE CBOMCTBA Kpaxmana (THApPOIH3,
KaueCTBEHHAsl PEaKIIUs C UOJOM).

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHUsI BEIIECTB M HX MPEBPALLICHUN:
pOBe/ICHUE, HAOJIOJACHUE W OMHCAHWUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHUCJICHHE 3TaHOJa
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
ruapokcuiom meau(Il)), anpaerngos (OKUCIeHHE aMMHAYHBIM PaCTBOPOM OKCHJA
cepebpa(l) m tumpoxcuaom wmenu(ll), B3zamMopeicTBHE Kpaxmama C HOJIOM),
POBEJICHUE TPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3agaum.

Bbluucienuss mo ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI'0 BEIIECTBA WJIM MPOJIYKTA PEAKIIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEaKIUN).

A3oTcoziepKaniue OpraHnuecKue COEIUHEHHS.

AMUHOKHCIIOTHI KaKk aM(OTEpHBIC OpraHUYeCKre coeuHeHUSI. DU3NUECKUe U
XUMUYECKHME CBOMCTBA aMHUHOKHCIOT (Ha TMpuUMepe TiuiuHa). buonorumdeckoe
3HaYE€HHE aMUHOKHUCIOT. [lenTupl.

benkn kak nOpupOIHBIE BBICOKOMOJEKYJSPHBIE coenuHeHus. [lepBuuHasd,
BTOpUYHAs M TPETUYHAs CTPYKTypa OeiaKkoB. XHWMHUYECKHE CBOWCTBAa OEIKOB:
TUPOJIN3, IeHATypalys, KaYeCTBEHHbIC PEaKIIMU Ha OCJIKHU.

OKCIIEpUMEHTAIbHBIE METOAbl HW3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUN:
HaOJI0JIEHUE U ONMMCAaHKUE JEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OCIKOB MpH
HarpeBaHuU, IBETHHIE PEAKI[UU OEJIKOB.

BricokoMoJieKyJISIpHBbIE COeIMHEHUSA

OCHOBHBIE TIOHSATHUSI XMMHUU BBICOKOMOJEKYJSIPHBIX COCIMHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEINECHb MOJUMEPHU3ALMU, CPEIHSSI MOJEKYJIApHAs
Macca. OCHOBHBIE METOIBI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN —
NOJIMMEPHU3ALUS U TTOJIMKOHACHCAIIUS.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
O3HaKOMJICHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaMETHBIX CBA3€U MPU U3YYEHUN OPraHUYECKON XUMUHU B
10 kiacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BAaHUE KakK OOIIMX €CTECTBEHHO-



Hay4YHBIX MOHSITUM, TaK W TMOHATHUH, SBISIOMIMXCS CUCTEMHBIMHU JJISl OTACIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHBIN (haKT, THUIOTE3A,
3aKOH, TEOpHUsl, aHAIU3, CUHTE3, KiaccUUKalus, NepUOIUIYHOCTb, HAOIIOJACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

dusuka: wmarepus, DJHEpPrusi, macca, aToMm, DJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorust: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
doTtocuHTE3, OMOJOTMYECKM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAEMbI€, TOILIUBO,
pECYPCBL.

TexHonorusi: mnuILEBbIE MPOAYKTbI, OCHOBBI PAIlMOHATBLHOTO MUTAHMUS,
MOIOIIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUUECKUE MPenapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI XUMHH

XUMUYECKUN 3JeMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000JI04Ka. DHEPreTuuecKe ypoBHHU, MOJYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
sneMeHTbl. OCOOEHHOCTH paclpeeneHusl 3JEKTPOHOB MO OpOUTaIsiM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

Ilepuoanueckuit 3akoH U llepuoanueckas cucrema XUMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEPUOINYECKOr0 3aKoHa M Ilepuonnyeckoll CUCTEMBI
xumuueckux diieMeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUUYECKUX OJJIEMEHTOB H
o0pa3yeMbpIX MMM MPOCTBIX M CIIOKHBIX BELIECTB IO IpynnaM M HNEpHOAAM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTHUH HAYKHU.

CrpoeHue BemiectBa. XUMHYECKass CBA3b. BHAbl XHUMHUYECKOM CBS3U
(KOBaJICHTHAsI HEMOJSIpHAS U TIOJIApHAs, MOHHAs, METaUIMdeckas). MexaHu3Mbl
o0pa3oBaHUsi KOBAJICHTHOM XMMHUUYECKOM CBsSI3M (OOMEHHBIM U  JIOHOPHO-
akienTopHbii). BogopoaHass cBsi3b. BaleHTHOCTh. IEKTPOOTPULIATEILHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO H  HEMOJIEKYJSIPHOTO  CTPOEHUA.  3aKOH
IOCTOSTHCTBA COCTAaBa BEIIECTBA. THIBI KPUCTAUINYECKUX PEMIETOK. 3aBUCHMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUNINYECKON PEIIETKH.



IlonaTne O mgucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPBL.
MaccoBast 10151 BelecTBa B pacTBOpeE.

Knaccudukarus HEOPraHU4ECKUX COEIMHEHU. Homenknarypa
HEOPraHMYECKNUX BEIIECTB. | eHeTMyeckas CBA3b HEOPTAHMYECKUX BEIIECTB,
MPUHAJICKAIINX K PA3JIUYHBIM KJIACCaAM.

Xumuueckass — peakuuda. Knaccudukanus — XMMHUECKMX — peakuuid B
HEOPraHWYECKOM M OPraHMYECKOM XUMHHM. 3aKOH COXPAHEHHS MAacChl BEILECTB,
3aKOH COXPAHEHHUS U MPEBPALICHUS SHEPTUU [IPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iIMuHbIX (akTopoB. OOpaTumbie
peakuun. XUMHYECKOe paBHOBecHe. @DakTOpbl, BIMSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnexTponuTudeckas nucconuanus. CuiibHbIe U ciladbie 37eKTposuThl. Cpena
BOJHBIX PACTBOPOB BEILLIECTB: KUCIAsl, HEUTPaAJIbHAs, IIEI0YHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsSI BEIIECTB M HX MPEBPAILICHUN:
nemMoHctpanus Tabmun «l[leproguyeckas cucrema xumuyeckux snementon 1. U.
MenpeneeBay, U3ydyeHUE MoOAeNed KPHUCTALTMYECKUX PEIIETOK, HaOIIoJIeHue U
OINHMCAHKE JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3iokKEHUE MEPOKCUAA
BOZOPOZA B IIPUCYTCTBUM KaTalIU3aTopa, OIPEACICHUE CPEbl pACTBOPOB BEILIECTB
C MOMOILbIO YHUBEPCAILHOTO MHIUKATOPA, PEaKI[Md HOHHOTrO 0OMEHa), MPOBEACHHUE
IPAKTUYECKON padoThl «BiusiHMe pa3nnyHbIX PaKTOPOB Ha CKOPOCTh XUMHUYECKOM
peaKkum».

Pacuérnrle 3amaun.

Pacuérsl 10 ypaBHEHHMSIM XUMHYECKHUX PpEAKIHUA, B TOM YHUCIE
TEPMOXUMHUYECKHUE PACYETHI, PACUETHI C UCIIOJIB30BAHUEM MTOHATHS «MACCOBAs OIS
BEILECTBAY.

Heopranuveckass xumust

Hemeramnel. Ilonoxxenue HemerannoB B Ilepuoamyeckonn cucreme
xumudeckux snemeHToB JI. M. MenpaeneeBa m OCOOCHHOCTH CTPOCHHSI aTOMOB.
du3nyueckre CBOMCTBA HEMETAUIOB. AJIOTPONUS HEMETAUIOB (HAa MpuMepe
KHUCJI0pOo/a, cephl, pocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBAa BaXKHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpPbI, a30Ta,
dochopa, yriepoma W KpEeMHHsI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHUCIIOPOACOAEPKAIUX KUCTIOT, BOJOPOIHBIX COETUHEHUN).

[IpuMeHeHnE BaKHEUIIINX HEMETAIUIOB U UX COETMHEHUN.

Meramnsl. [lonoxenune meramwioB B lleproanueckoil cucreMe XMMHYECKHX
sanementoB JI. 1. MennaeneeBa. OCOOEHHOCTH CTPOCHUS IEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. O6mue ¢usnveckue cBoiicTBa meTawioB. CIulaBbl METAJLIOB.
DJIEKTPOXUMHYECKUAN Pl HANPSKEHUN METaJUIOB.



XUMUYECKUE CBOMCTBA BAXXKHEHUIIUX METAUIOB (HATPUM, KaJlUi, KaJIbIUH,
MarHuii, aIFOMUHAN, IUHK, XPOM, KEJI€30, MEJh) U UX COCTUHCHUH.

OOuue cnocoObl moiaydeHus: MeTayuioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHUKE.

OKCINEPUMEHTAIBHBIE METOAbl M3y4EHHs BEUIECTB M WX IPEBPALLECHUN:
U3Y4YeHHE KOJUIEKUMH «MeTael U CIuiaBbl», 00pa3lioB HEMETAIUIOB, PEIIEHUE
AKCIIEPUMEHTAJIbHBIX 3a/lay, HaOJIOJACHUE W ONUCAaHUE JEMOHCTPALMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCUIA ATIOMUHUS C pacTBOpaMH
KHUCIIOT U LIEJN0YeH, KAUeCTBEHHBIE PEaKIIMK Ha KATUOHBI METAJIIOB).

Pacuérnsle 3amaun.

Pacuérel mMacchl BeliecTBa WM 00bEMa Ta3oB MO WM3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAaKIMH BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKLIMH, €CIH OTHO
U3 BEILIECTB UMEET IIPUMECH.

XuUMHUs ¥ KU3Hb

Ponp xumum B 00ecneYeHHUN HKOJIOTMYECKOM, dHEPreTUYECKOW W MUILEBOU
0€3011aCHOCTH, Pa3BUTHUM MeNULMHBL. [IoOHSATHE O Hay4yHBIX METOAAX IO3HAHUSA
BEILECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenns 00 OOIIKMX HAyyHbIX MPUHUOUIAX MPOMBIIUIEHHOTO
ITOJTYYEHHUsI BaKHEUIIINX BEIIECTB.

YenoBek B MHUpPE BEIIECTB W MaTEPUAIOB: BAXKHEUIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKUMOHHBIE MaTepualibl, KpacKH, CTEKIO, KepaMUKa,
Marepuaibl Uil JJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPrAHUYECKHE W MUHEPAIbHBIE
yI00peHus.

XuMHUA W 340pOBbE YEJIOBEKA: MpaBUja HCIOJb30BAaHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0€301acHOr0 UCIOJB30BaHUS MTpenapaToB ObBITOBOM XUMUU B
IMOBCEITHEBHOM JKM3HHU.

MexnpeaMeTHbIE CBS3H.

Peamuzanmst  MexXnpeaMeTHBIX  CBA3€H MNpu  M3ydeHHH  oOmeil u
HEOpraHu4eckod XxuMuM B 11 Kmacce ocyliecTBisIeTCsl Yepe3 UCIOIb30BAHUE KaK
o0lMX €CTECTBEHHO-HAYyYHBIX MOHATHA, TaK M T[OHATUN, SBJSIOIIUXCS
CUCTEMHBIMU U1l OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1iue ecTeCTBEHHO-HAY4YHbIEC MOHATHUSA: HAaydHbIH (akT, rumoresa, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, KiIaccu(uKanus, MEePUOJUYHOCTb, HaOIIOIEHNUE,
JKCIIEPUMEHT, MOAEIUPOBAHNUE, U3MEPEHHUE, SIBICHUE.

@®u3uka: MaTepusi, JHEPIrUsA, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, paJUOaKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHbD, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHUE BEILECTBA, (PU3UYECKHE BEIMYMHBI U €IUHHULIBI X
U3MEPEHUS, CKOPOCTb.



buonorus: kimerka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Makpo- W
MHUKPOSJIEMEHTHI, BATAMHUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepaiibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKONAEMbIE, TOIUIMBO,
pECypChI.

TexHonorusi: XuMHUYecKasi MPOMBIIIJIEHHOCTb, METALTYPrus, MPOU3BOJCTBO
CTPOUTENBFHBIX MAaTEepPHANIOB, CEIHCKOXO3AMCTBEHHOE IPOU3BOJICTBO, MHIIEBAS
IPOMBIIIUIEHHOCTh,  (papMmarieBTHUecKas  MPOMBIIUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IIpenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHUalioB,
AJIEKTPOHHAS TPOMBINIIICHHOCTh, HAHOTEXHOJIOTHH.



[JTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOT'PAMMBI 110 XUMUHN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBnmuBaer TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHUS
00yJaromuUMHUCs TIPporpaMM CpEIHEro oO0mero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHBIM W TpeIMETHbIM). HaydHO-MeTogu4eckoil OCHOBOM  iis
pa3pabOTKU TIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOrPaMM CPEIHEr0 OOIIEero
00pa30BaHUs SABJISECTCS CUCTEMHO-/IEATEIbHOCTHBIN TTOIXOI.

B cooTBETCTBUM C CHCTEMHO-IESITEIHPHOCTHBIM IOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMera «XUMHUs») Ha YPOBHE CPEIHErO
oO1rero o0pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABJISAIONINE:

OCO3HAHHE OOYYaIOIMMHUCS POCCHUICKON Tpa¥AaHCKONM HACHTUYHOCTU —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CaMOOIIPE/IEIICHUIO;

HaJIM4KMe MOTUBALIUU K O0yUYEHUIO;

L[eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIICHUN JIMYHOCTU HAa OCHOBE
KITFOUEBBIX IEHHOCTEN M UCTOPUYECKUX TPATUIIUi 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh MU CIOCOOHOCTH OOY4YaloImUXCS PYKOBOACTBOBATHCA B CBOECH
NEATeIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMU IIEJIOCTHOMN
CUCTEME XUMHYECKOT0 00pa30oBaHus;

HaJU4Yue MPaBOCO3HAHUS IKOJIOTUUECKON KYJIbTYpPhl U CHOCOOHOCTH CTaBUTH
€U U CTPOUTD )KM3HECHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI TIpeaMeTa «XUMHS» JIOCTUTalTCs B
€IUHCTBE Y4YeOHOM W BOCIUTATECIILHOW JEATEILHOCTM B COOTBETCTBUHU C
T'YMAaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU
U HAeaaMu POCCHUICKOTO TpakJIaHCKOro oOIlecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TIOBEACHHS,  CIIOCOOCTBYIOIIMMHU  MpOIECcaM
CaMOIO3HAHMS, CaMOPa3BUTHUS W HPABCTBEHHOI'0 CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIuyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XUMHUSD OTpaKaroT
c(hOpMUPOBAHHOCTh OMbITA MO3HABATEIBLHOM M TPAKTUYECKON NE€ITEIbHOCTH
00y4Yaromuxcs Mo peajin3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpaxaaHCKOro BOCIIMTAHUSA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U TIPABOMOPSAJIKY;

MPEACTaBICHUSI O COIMAIbHBIX HOpPMax MW MpaBUIaX MEKIUYHOCTHBIX
OTHOIIECHUH B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€ATEIHHOCTH MTPHU CO3IaHUH YI€OHBIX
MIPOEKTOB, PEILICHUH Y4E€OHBIX U MO3HABATENIbHBIX 33]1a4, BHINOJIHEHUN XUMUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTM IOHUMAaTh M TPUHUMATH MOTHUBBI, HAMEPEHHUs, JIOTUKY U
apryMeHThl JPYTUX MPU aHAJIM3€ Pa3IMYHbIX BUAOB YU€OHOU NESTEIbHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA:

LEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY U HAyYHOMY HAaclEIuIo
OTE€YECTBEHHOM XUMUH;

YBOXEHUS] K MPOLECCY TBOpPUECTBa B 00JACTH TEOPUM W MPAKTHUYECKOTO
OPUMEHEHUSI XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUKEHUS HAyKU €CTh PE3yJIbTar
JUINTENbHBIX ~ HAOMIOACHWH, KPOIMOTJIMBBIX  3KCIEPUMEHTAIBHBIX  IOHCKOB,
IIOCTOSIHHOTO TPYZa YY4EHBIX U IIPAKTUKOB;

MHTEpECa U NTO3HABATEJIbHBIX MOTHBOB B IIOJYYE€HHUH U MTOCIEYIOLIEM AHATIU3E
UH(pOpMAIH O IEPEAOBBIX JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IIOBEICHHUS];

CIOCOOHOCTHU OLIEHUBATh CUTYAlH, CBA3aHHBIE C XUMUYECKUMU SBIICHUSIMU,
Y NPUHUMATh OCO3HAHHBIE PELIECHUsS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBApPHILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
OCTYIKOB;

4) popmupoBaHMs KYJbTYPHI 310POBbS:

NOHMMAaHUA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOMrofeHUsT TpaBWil 0e30MacHOro oOpallleHUs C BellecTBaMU B OBITY,
IIOBCETHEBHOW JKU3HU U B TPYIOBOH ACSITEIBHOCTH;

NOHUMAHUS LEHHOCTHM NPaBWJI HWHIAMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011acHOr0 MOBEACHUS B CUTYaLUAX, YTPOXKAIOLIUX 3710POBbIO U JKU3HHU JIFOJEH;

OCO3HAHMS TOCIEACTBUI M HENPUITHS BPEIHBIX NMPUBBIYEK (yHoTpeOJaeHus
QJIKOT0JIs, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4EOHO-HCCIIE0BATENbCKOM
NESITEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTHE€ B PELIICHWH NPAKTUYECKUX 3a]a4
COLIMAIbHOM HaNpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil pa3iuyHoro poaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBOXXEHUS K TPYLY, JHOIAM TPYy1a U Pe3yJIbTaTaM TPYJAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBUIYAJIbHOW TPACKTOPHUHU
oOpaszoBaHus, Oyaymed mpopeccur W peaau3alid COOCTBEHHBIX >KM3HCHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, UHTEPECOB U
notpedHocTel 001IEeCTBa;

6) 3K010ru4ecKOro BOCIUTAHHUSA:

HKOJIOTMYECKHU 11eJIeCOO0Pa3HOro OTHOIIEHUSI K MPHUPOAE, KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUs TJIOOATLHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMMYECKHX ITPOLIECCOB HA COCTOSIHUE TPUPOJHOM U COLIMATIBHOM CPENbL;

OCO3HAHUS HEOOXOAMMOCTH HCIIOJNBb30BAHUSA JOCTHKEHUH XUMUU IS
pEeLIEHUs BOIIPOCOB PAallMOHAILHOTO MPUPOAOIIOIb30BaHNUS;

aKTUBHOI'O HENPUATHS JIEWCTBHUM, NPHUHOCAIIMX BpEeA  OKpY)KaoLIEH
IPUPOIHON Cpejie, YMEHUsl MPOTHO3UPOBATH HEOIArONPUSITHBIE SKOJOTHYECKUE
MOCJIE/ICTBUS MPEAITPUHUMAEMBIX IEUCTBUI U MPEAOTBPALLATH HUX;

HaJIM4YMs Pa3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTHYECKON KYJIbTYpPHI,
OIlbITa NEeSATENbHOCTH DKOJIOTHYECKOU HaIPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCA MMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIbHON
OpaKkTUKE, CHOCOOHOCTM UM YMEHHUS aKTHBHO TPOTUBOCTOSTH UACOJIOTUU
xemo(poouu;

7) HEHHOCTH HAYYHOI' 0 NO3HAHUSA:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUA CHeUU(UKH XUMUM Kak HayKd, OCO3HaHUS €€ poiu B
(GOopMUPOBaHUU PALMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IpEeJICTaBJIEHUs 00 OKPYKaIoIlleM MHUpE KaKk O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEHICHHH MpoOJieM COXpaHEHHs
IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO00M 3HAYMMOCTH XHMHH JJS  COBPEMEHHOMU
LUMBWIN3ALMN: B €€ T'YMaHUCTUYECKON HAMPABIEHHOCTH U BaXXHOU POJIU B CO3/IaHUU
HOBOM 0a3pl MaTepuasbHOM KYJIbTYpbI, pEHIEHUH TIJ100aJbHBIX MpoOsieM
YCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON O€30IacHOCTH, B PAa3BUTUU MEIULUHBI, OOECHEUYEHUU YCIIOBHM
YCHEIIHOI0 TPYAa U SKOJIOTUYECKHA KOM(POPTHOM KU3HU KAXKI0Tr0 WieHa O0LIECTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCHOJIb30BaTh
NoJlydaeMbl€ 3HAHUA ISl aHAJIM3a U OOBSICHEHUS SIBJICHUI OKPYKAIOILIEro MUpa u



MIPOUCXOIAIINX B HEM M3MEHEHHUH, YMEHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIMXCS TAHHBIX C IIEITBI0 TTOJTYICHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIOJB30BaTh XWMHYECKHUE 3HAHWS JIS
pelieHus mpooJieM B peabHBIX JKU3HEHHBIX CUTYAITUSX;

MHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIIHCKOM NeATeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUW 10 XUMHUU B
COOTBETCTBUH C KU3HCHHBIMHU MTOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3inMuHbIX chepax mpodeccHoHaTbHOMI
NESATETHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOEHUS Y4eOHOro mpeaMera «XuMmus» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUsI BKIIOYAIOT:

3HAUUMBIE IS dbopMupoBaHus MHUPOBO33PEHUS oOyJaromuxcs
MEXIUCHUTITMHAPHBIE (MEXIpPEAMETHBIE) O0IIeHayIHbIe TOHATHS, OTpa)Karoliue
LEJIOCTHOCTh HAyYHOW KapTUHBl MHUpa M CIEHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPrUs, SIBJICHHE,
MpOLIECC, CUCTEMA, HAYYHBIA (DAKT, MPUHUMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHUE, HAOIIOIEHNE, U3MEPEHNE, IKCIEPUMEHT U IpYTHeE);

YHUBEpCAJIbHbIC y4eOHbIE JNEHCTBUsS (IMO3HABATENbHbIC, KOMMYHHKATUBHBIE,

PEryNSATHUBHBIE), o0ecneynBaroIme dbopmupoBaHue (yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Y4aroIInuXCs;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHMS U YHUBEpCAJIbHBIC ydeOHBIC
JIEVCTBUSA B ITO3HABATEIBHOW U COLIMATILHOU ITPAKTUKE.

MeranpeaMeTHble Pe3yibTaThl OTPAXKAIOT OBJIAJAECHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHHIMA, KOMMYHUKATUBHBIMH W  PETYIATUBHBIMU
JIEUCTBUSAMH.

OsBJagenne YHUBEPCAJIbHBIMHU y4eOHbIMU NO3HABaTEJbHBIMH
JAEeUCTBUSIMU:

1) 6a30BbIE JTOTHYeCKHE AeliCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M AKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh UENU JCATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTB PE3YJIHTATHI ICATEIBHOCTH C MIOCTABJICHHBIMHU LEJISIMU;

WCIOJIb30BATh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIEHUS —
BBIJICTISITh XapAKTEPHBIC TMPU3HAKK TOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHHS OTNIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAaHHMS M KPUTEPUU I KJIacCH(PHUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJIMBaTh MPUUYMHHO-CJIEJACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PaCCYXJEeHHUS (MHAYKTUBHBIE, JEIYKTUBHbBIC, IIO
AQHAJIOTWH), BBISIBISATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpHUBAEMbIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBOJIBI U 3aKJIIOUCHHUS;

MPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOJIIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30OBBIBATH MO/JICTLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) AJIEeMEHTa, XUMUueckas (popmyiia, ypaBHEHHE XUMHUYECKON PEaKIIMu
— MPU PEIICHWH Y4eOHBIX TO3HABATEIBHBIX W MPAKTHUECKUX 3a1ad, MPUMECHSTH
Ha3BaHHBIE MOJIEbHBIC TIPEACTABICHUS ISl BBISIBJICHUSI XapaKTEPHBIX MPHU3HAKOB
M3y4yaeMbIX BEHIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKHE TeHCTBUSI:

BJIaJICTh OCHOBAaMM METOJIOB HAyYHOI'O IMO3HAHHUS BEIIECTB M XUMHYECKHX
peakiu;

(dhopMyIIMpOBaTh MENIH U 33J1a41 UCCIIS0BAaHUS, MCIIOJIb30BaTh MTOCTABJICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHMS W OCHOBBI JJI1 (POPMUPOBAHHUS THIOTE3BI MO MPOBEPKE MPABHIHBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUM;

BJIQJICTh HABBIKAMU CAMOCTOSITENILHOI'O TUIAHUPOBAHUST W TMPOBEIACHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOI0M
mpoliecca, CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMynHpoBaTh
0000111eHNS ¥ BBIBOJIbI OTHOCUTEILHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOM HCCIAEAOBATEILCKOM M MPOCKTHOU
JESITENBbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PELICHUsI MPAKTUYECKUX 3a7a4, TPUMEHECHHIO Pa3IMYHbIX METOIO0B
IMO3HAHMS.

3) pabora ¢ undopmanmei:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOUYHMKAX HHGOpMAIMK (HAy4dHO-
MONyJIIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIepKaHUs, CIPAaBOYHbIC TOCOOUS,
pecypcbl MIHTEpHETA), aHAIU3UpOBaTh WH(GOPMAIUIO PA3IMYHBIX BHUAOB U (opM
MpeACTaBJICHUSI, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD n
HEMPOTHBOPEUUBOCTD;



dbopMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMbI MPU MOUCKE U
orbope wuHpOpMALMK, HEOOXONMMOW JJid BBINOJHEHUS YYEeOHBIX 3ajad
OIPEIEIEHHOrO TUIIA;

NpUOOPETAaTh ONBIT MCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3INYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaThb  ONTHUMAIbHYIO  (OpMYy  MpencTaBlICHUS
uH(popMalK (CXeMbl, rpaQUKU, TUarpaMMbl, TaOIHIIbI, PUCYHKU U IPYTHE);

UCIOJIb30BaTh HAYUHBIH S3bIK B KAUECTBE CPEJICTBA IIPU pabOTe C XUMUUECKON
uH(popMalMe: MPUMEHATh MeXNpeaMeTHble ((pU3MuecKue W MaTeMaTHYeCKHE)
3HAKU U CUMBOJIBI, (hOpMYIIbl, aOOpeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHME CpEICTBA
HaTrJIsTHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JA€HCTBUSIMMH:

3aJ1aBaTh BOIIPOCHI MO CYILIECTBY 00CYX/IaeMON TEMbI B XO/I€ Juanora u/miu
IUCKYCCHHU,  BBICKa3bIBaTh  HUAECH, (QOPMYIHPOBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIbHO BBITIOJIHEHHUSI MPEIOKEHHON 3a/1a4;

BBICTYIIAaTh C MPE3CHTALMEH pPe3yJbTaTOB IMO3HABATEIHLHOM NE€ATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIILHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJIHEHUH
XMUMHUYECKOTO dKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEJOBAHUIO CBOWCTB
M3Yy4aeMbIX BEUIECTB, pealn3alii y4eOHOro npoeKTa U (pOpMyIUpOBaTh BHIBOBI
0 pe3yJibTaTaM NPOBEIEHHBIX MCCIIEIOBAHUN NMYTEM COIJIACOBaHUS MO3MIMI B
X0J1e 00CYXKJIeHUsI 1 0OMEHA MHEHUSIMH.

Ogy1aieHrie YHUBEPCAIbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYHIECTBIATH CBOK ITO3HABATEJIbHYIO
NeSTENbHOCTh, Ompenesss e€ Meau M 3aJayd, KOHTPOJUPOBaTb M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh TMpeJJiaraéMblii  aqTOPUTM JIEUCTBUM TIpH
BBITIOJIHCHUU YYEOHBIX M HCCIAEAOBATENIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ eKTUBHBIN C€MOCO0 HX pelieHus ¢ Y4ETOM TIONYyYEHHS HOBBIX 3HAHUK O
BELIECTBAX U XUMHUYECKHX PEAKIUSAX;

OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH Ha OCHOBE caMoaHallu3a u
CaMOOLIEHKH.

ITPEAMETHBIE PE3YJIbTATDBI

10 KJTIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMUS»
OTpPaXKaloT:

c(hOPMUPOBAHHOCTh  NIPEACTABJACHUNA O XHMHYECKOM  COCTaBJISIOMICH
€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJIA XUMHUH B IO3HAHUU SBJICHUMN IPUPO/IHI,



B (OPMUPOBAHUHN MBINUICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIMOHATBHOU
IPaMOTHOCTU, HEOOXOAUMOM JUIsl PEIICHUS] MPAKTUYECKUX 3a7a4 U SKOJOTMUYECKHU
00O0CHOBAaHHOT'O OTHOLIEHUS K CBOEMY 370POBBIO U IPUPOTHON CpeJIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKUX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue TMOHATUA (XUMHUYECKHH JJIEMEHT, aToM, »JJEKTPOHHAS
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPHULATEIbHOCTD, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BépHyTas U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOHBIN CKeNeT, (yHKIIMOHAIbHAS TPYIIIa, paauKal,
H30MEpHs, U30MEPHI, TOMOJIOTUYECKUH Psifi, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPO U
a30TCOAEpPKAIUE COCAMHEHHUS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCMHEHMS); TEOPUM U 3aKOHBI (TEOpHUS CTPOCHHS
oprannueckux BemiecTB A. M. bytiepoBa, 3akOH cCOXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XUMHUU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBaX, COCTaBe, IOIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYeCKUX BEIIECTB B OBITY U
MPaKTUYECKOUN JESTENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUU BBIABJIATH XapaKTEpPHbIE MPU3HAKU TOHSATHM,
yYCTaHaBJIMBaTh UX B3aHMMOCBSA3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE IMOHATHS MPH
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAILCHUI OPraHUYECKUX COCTUHCHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTABJICHUS MOJICKYJSIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpaAIIEHHOM)
dbopMysl OpraHMYeCKMX BEIIECTB MW YPaBHEHMM XUMHUUYECKUX PEaKIUi,
W3rOTaBJIMBATh MOJEIM MOJIEKYJ OPraHMYE€CKUX BEIIECTB JJISl WILTIOCTPALMHU HUX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS,

chOpMUPOBAHHOCTh YMEHHH YCTaHABJIMBATh MPUHAJICKHOCTh H3YyYEHHBIX
OpraHWYECKUX BEHIECTB MO0 HMX COCTaBY MU CTPOEHUIO K OMNpeaeIEHHOMY
KJIacCy/TpyIie COeAUHEHUH (yriaeBOIOPOJbl, KHUCIOPOJ M a30TCOoIepKallue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEAWMHEHHUS), JaBaTh MM Ha3BaHUS IIO
cucrematuueckoit HomeHknatype (IUPAC), a taxke NpUBOIUTH TPUBHAIbHbBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (PTUJIEH, MPOMUJICH, alleTUJICH,
ATUJICHIJIMKOJb, TJHIEpUH, (eHol, (opMallbIerui, aueraibJerul, MypaBbUHas
KHCJIOTa, YKCYCHAsI KMCJIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsA KUCIIOTA, TIIF0K034,
bpykTO3a, Kpaxmall, 1eJUTI0J103a, TJIUIUH);

chOpMUPOBAHHOCTh YMEHHS OIPEACNSATh BHUABI XUMHUYECKOM CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHbIC);

chOpMUPOBAHHOCTh yMEHHS TPUMEHATH TOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. ByriepoBa miist 00bsCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHU I MACChI BEILIECTB;



chOpMUPOBAHHOCTH YMEHHUH XapaKTEpU30BaTh COCTAB, CTPOCHUE, PU3NUECKHEC
U XHUMHUYECKHE CBOMCTBA THUINWYHBIX TIPEICTABUTENICH pPa3IUYHBIX KJIACCOB
OpPraHMYECKUX BEUIeCTB (MEeTaH, 3TaH, dTUJICH, IPONUJICH, alleTUiIeH, OyraaueH-1,3,
MeTwiOyTraaueH-1,3, 0eH30J1, METaHOJI, ITAHOJI, STUIICHTJIMKOJb, TJULEPUH, (PeHo,
aleTaybJIeTu, MypaBbUHAs U YKCYCHas KUCIIOTHI, TJIFOKO3a, KpaxMall, 1eJUTF0I03a,
AMUHOYKCYCHAas KHCJIOTa), WILTIOCTPUPOBATh TCHETHUECKYIO CBSI3b MEXIY HHMHU
YPAaBHCHUSAMHU COOTBETCTBYIOIIUX XHUMHYCCKUX PEaKIHi ¢ MCIOIb30BAHHEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTIICBOJOPOTHOTO
ChIpbs (He(Th, MPUPOAHBINA Ta3, YroJib), CIOCOOBI UX MEPEPAOOTKU U TPAKTUIECKOE
IpUMEHEHUE TPOAYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYMCICHUS [0 XUMHUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WM MPOMYKTA
peaxkiuu Mo U3BECTHBIM Macce, 00BEMY, KOIMYECTBY OHOTO U3 UCXOJHBIX BEIIECTB
WJIM TIPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHHMM BIIAJETh CHUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCHOIb3YEMBIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBIICHUN (HaOJI0/IeHre, N3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS I TPUHATUS PEHICHUH B
KOHKPETHBIX JKH3HCHHBIX CHTYaIlMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUN COOJIOATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocy/Iol 1 JabopaTOpHBIM OOOPYJIOBAHMEM, a TaKXke MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OITBITOB;

chOpMUPOBAHHOCTh YMEHHMM TIUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIICHUST OPTaHUYSCKUX BEIICCTB IIPU HarPEBaHUH, TTOTYICHHEC
ATUJICHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPraHMue€CKUX BEIIECTB,
JieHaTypaIusi OCIKOB MIPU HArPEBaHWUH, IIBETHBIC PEAKIIUN OETKOB) B COOTBETCTBUH
C TMpaBUJlaMU TEXHUKH OE€30IaCHOCTH TMpU OOpallleHUH C BElIeCTBAaMU H
7a00paTopHBIM ~ 000PYIOBAaHWEM, TIPEACTABIATh PE3YIbTAThI  XUMHUYECKOTO
JKCIiepuMeHTa B (OpMEe 3alKuCH YPAaBHEHHM COOTBETCTBYIOLIUX pEaKUUi U
(dbopMynHpoBaTh BHIBOBI HA OCHOBE 3TUX PE3YyJIbTATOB;

chOpPMHUPOBAHHOCTh yMEHHH KPUTHYECKH aHATU3UPOBATH XHUMHUYECKYIO
uH(pOpMAIINIO, TIOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeICTBA MacCOBOM
uHpopmaruu, HTEpHET U APYTHX);

chOpMUPOBAHHOCT, ~ YMEHHH  coOMOoJaTh  IpaBWja  AKOJOTHYECKH
11eJ1eco00pa3HOro TOBEACHUSI B OBITY U TPYAOBOW JEATEIBHOCTH B IEISIX
COXpaHCHHSI CBOETO 3JIOPOBBSI M OKPYXKAIOMIECH IMPUPOTHON Cpeabl, OCO3HABATH



OITACHOCTh BO3JICHCTBUS HA JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYCCKUX
BEIIECTB, MOHUMAas cMbICT mokazarens [IJIK, moscHATe Ha mpuMepax crocoObl
YMEHBIIICHUS] M TMPEAOTBPAIEHUS WX BPEIHOTO BO3JEHCTBUS HAa OpPraHU3M
YEIIOBEKA,;

JUIsT OOYYaroIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHHS BEIIECTB W
XUMUYECKUX SBJICHUMN;

JUISL CHEMBbIX U CIA0OBUIANIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins ns 3anucu XUMMHUYECKUX

dbopmy.

11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOEHHUsI Kypca «OOmas u HeopraHudeckas
XUMUSD» OTPAKAIOT:

C(POPMUPOBAHHOCTb  NPEACTABICHUI: O XUMHYECKOM COCTaBISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B [TIO3HAHUH SIBIIEHUI IPUPOJIBI,
B (OpMHpOBAaHMM MBIIUIEHUS W KYJIbTYPbl JHMYHOCTH, €€ (HYHKIMOHAIHHOU
IPaMOTHOCTH, HEOOXOIMMOM JJIsl PEeLICHUs] MPAKTUYECKUX 33/1a4 U SKOJIOTMYECKU
00OCHOBAaHHOI'O OTHOUIEHMSI K CBOEMY 310POBbIO M IPUPOAHON CpELE;

BJIQJICHUE  CHCTEMOM  XMMHWYECKHMX  3HAHUM, KOTOpas  BKIJIKOYACT:
OCHOBOIIOJIArarouue MOHATUS (XUMUYECKUWA 3JEMEHT, aToM, M30ToIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTATM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJISIPHBIA O0O0BEM,
BaJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCICHHS, XUMUYECKas CBA3b
(KOBaJICHTHAsI, MOHHAsI, METAJUIMYECKasi, BOAOPOJIHASA), KpUCTAJUIMUECKas peliéTka,
TUIIBl  XMMHYECKHX  pPEaKIUi, pacTBOpP, JJIEKTPOJIMTHI,  HEIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAsT UCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON PEAKUUU, XUMUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOpHS
AJIEKTPOJIMTUYECKOM IHCconnanuu, nepuoandecknii 3ako” /. M. Menneneesa,
3aKOH COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHUs M IPEBpAllEHUs SHEPTUu
P XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIUE B OCHOBE IOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMUYECKHUX SIBJICHUH, (PAKTOJIOTMUYECKHE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJIyUEHUHU U OE30M1aCHOM HCHOIb30BAaHUM BaXKHEUILINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUUECKON JAESATETbHOCTU YEJIOBEKA;

c()OPMUPOBAHHOCTh YMEHUU BBISBISATH XAPAKTEPHbIE MPU3HAKU TOHITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIOIB30BAaTh COOTBETCTBYIOLIUE MOHSTHUS NpU
OMKMCAHUH HEOPraHUYECKHUX BEUIECTB U UX MPEBPALCHUI;

C(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BATh XUMHUYECKYIO CHUMBOJUKY JUISI
cocTaBieHUs (QOpMyNT BEUIECTB M  ypaBHEHHM  XUMHUYECKHX peakIui,



cucrtematuueckyro HoMeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbIil Ta3, YIVIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAsl U3BECTh, TUTHEBAS COJA, IUPUT U JPYTHUE);

c(OpMUPOBAHHOCTh YMEHUH OIPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSX PA3IMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBS3M (KOBAJCHTHAs, MOHHAsI, METAJNIMYECKasl, BOJOPOAHAs) B COEAMHEHUSX, THII
KPUCTALTMYECKON PEIIETKH KOHKPETHOI'O BEIECTBAa (aTOMHAasi, MOJIEKYJspHasi,
VOHHAsI, METAJUIMYECKAs), XapaKTep CPenbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
COCIUHCHUM,

c(OpMUPOBAHHOCTH YMEHUI YCTaHABJINBATh IPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTAaBY K ONPEAeIEHHOMY KiacCy/TpyIe
COEIMHEHMH (MPOCThIE BEILECTBA — METAUIBI U HEMETAJLIbl, OKCUJIbl, OCHOBaHUS,
KHCIIOThI, aM()OTepHbIE TUAPOKCHUIBI, COJIN);

Cc(pOPMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI IEPUOJUYECKOTO 3aKoHa /1.
W. MenneneeBa 1 IEMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOUTYIO0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIINH;

C()OPMUPOBAHHOCTh YMEHHUW XapaKTepU30BaThb DJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKHX JJIeMeHTOB 1—4 mnepuonoB Ileprnonndeckon CUCTEMBI
xumudeckux 3yeMeHTtoB JI. 1. MeHnneneeBa, MCHOnb3ys IMOHATUSA «S-, p-, d-
AIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY, OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHMS CBOMCTB XMMHMYECKUX JJEMEHTOB M MX COCIMHEHMU I0 NEpPHOAaM U
rpymnmnam llepuonnueckoit cucteMsl xumudeckux 35eMeHToB J. 1. Menaeneesa;

c(hOpMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOLIUE
XUMUYECKHE CBOMCTBA HEOPraHWYECKHX BEUIECTB  pa3JIMYHBIX  KJIACCOB,
NOJITBEPK/IATh CYILIECTBOBAHME T'€HETHMUECKOW CBSI3M MEXAY HEOPraHWYECKUMHU
BELIECTBAMH C ITOMOILBIO YPAaBHEHUIH COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHMS KIACCU(PUIMPOBATh XUMHUYECKUE PEAKIMHU IO
pasMyHBIM IpU3HAKaM (YHMCIYy M COCTaBy pPEAarupyrOLIUX BEUIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTETICHEW OKHCIICHHS JJIEMEHTOB, OOpaTUMOCTH
pEaKI1K, YYaCTUIO KaTalu3aTopa);

c(OPMUPOBAHHOCTb YMEHUN COCTABIATH YpPAaBHEHUS PEaKIHMA Pa3IUIHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbBIE YPABHEHUS peakluii HOHHOrO OOMEHa, yYUThIBas
YCIIOBUS, ITPH KOTOPBIX ATH PEAKLUHU UIAYT 1O KOHLIA;

c()OPMUPOBAHHOCTh YMEHHI NPOBOAUTH PEaKUUH, MOATBEPKIAIOIINE
KAaueCTBEHHBIN COCTAB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclo3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHMYECKUX
BELIECTB;



C(OPMUPOBAHHOCTb yYMEHUU  PACKPBIBATh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUIN OOBACHITH 3aBUCUMOCTb CKOPOCTU XUMHYECKOU
PEAKIMH OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS] XUMUYECKOTO0 paBHOBECHSI
B 3aBHCHUMOCTHU OT BHEIIHero Bo3aencTBud (nmpuHuun Jle Ilarense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XUMHUYECKHE IPOLECCHI,
JeKale B OCHOBE IPOMBIIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIIOTBI, aMMHakKa, a
TaKke C(POPMUPOBAHHOCTh MPEACTABICHUN 00 OOUIMX HAYYHBIX MNPUHLUIIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUHUCIEHUS C HCIIOJIb30BAaHUEM
HOHATHUS «MAacCcoBast A0JIsI BELIECTBA B pACTBOPE», 00bEMHBIX OTHOILIEHUH ra30B IPU
XMMHUYECKUX PEaKLHMAX, MacChl BEIIeCTBA WIM O0BbEMA Tra3oB IO H3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM O0bEMY OJHOI'O U3 YyYacCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChI
BEIIIECTB, IIPEBPAILEHNS U COXPAHEHUS SHEPTHUH;

Cc(pOPMUPOBAHHOCTh YMEHUN COOIOIATH MpaBUJIa MOJIb30BAHUS XUMUUYECKON
MOCY/ION U J1IabOpaTOpHBIM O0OpYJOBaHUEM, a TaKXKe MpaBUiia OOpallleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMH MO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHMHM IJJAHUPOBaTb W BBINOJHATH XUMHYECKUN
AKCIIEPUMEHT (pa3joKEeHUEe MEepPOKCHAAa BOJOPOJAa B MPUCYTCTBUM KaTalau3aTopa,
ONpeZeNICeHHEe CpeAbl PAcTBOPOB BEIIECTB C IOMOIIbI  YHUBEPCAIBHOIO
UHAMKATOPA, BIMSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuuu HOHHOTO OOMEHa, KAayeCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-AHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCHEPUMEHTAIbHBIX 3a/ay I10
TeMaM «Metaubl» U «HemeTaiiby) B COOTBETCTBUU C MpaBUJIAMU TEXHUKHU
0e301acHOCTH IpU OOpalllEeHUH C BEUIECTBAMU U JIAOOPATOPHBIM 000pYI0BAaHUEM,
NPEICTaBISATh PE3yJbTaThl XHUMHYECKOIO JKCIepUMeHTa B ¢opMme 3alucu
YPaBHEHUH COOTBETCTBYIOIMX PEAKIINI U (POPMYIHPOBATH BBIBOIbI HA OCHOBE ITHX
pE3yJIbTATOB;

C(POPMUPOBAHHOCTb YMEHMH KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
UHPOpMAIMIO, IOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKAaLMH, IHTEepHET U IpYyrux);

COPMUPOBAHHOCTb ~ yYMEHUH  COOJIIOJAaTh  MpaBWIa  3KOJOTHYECKH
1[EJeCO00pa3HOro IMOBEAEHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B LEJSAX
COXPAaHEHMUSI CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOJHOM Cpeapl, OCO3HABATH
OITACHOCTh BO3/ICUCTBUS HA JKUBBIE OPTaHU3MBbI ONPEAECIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazatenss [IJIK, moscHATP Ha mpuMepax CHocOoObl YMEHbBIIEHUS U
MPEIOTBPAIICHHS X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

JUIs 00yYaroIMXcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMHM 370POBbS: YMEHHUE
MPUMEHATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB WU
XUMHUYECKHUX SIBJICHU;

JUISL  cHenblX M CIa0OBUIAIIMX OOYyYaroOlIUMXCs: YMEHHUE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM uudpoBbie
Ne i/m P Kourposbubie | IIpakrudyeckue (ubp )
NMPoOrpaMMmel Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHSI OPTraHUYECKUX COCAUHEHUI A 3 bubmorexa LIOK
' P P A ' https://m.edsoo.ru/00adb6b6
M. bytiepoBa
Uroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTIIEBOAOPOABI — ATKAHBI 2 buomiorexa LIOK
' pet YIICBOAOPOA https://m.edsoo.ru/00adb6b6
2 HenpenenbHbie yraeBogopobl: adKeHbI, 6 | bu6moteka [JOK
’ aJIKaUECHBI, aTKUHBI https://m.edsoo.ru/00adb6b6
2.3 ApomMaThyeCcKue yrieBOa0pOAbI 2 bubmorexa [IOK
https://m.edsoo.ru/00adbbbb
54 [IpupoagHbIe HCTOYHUKH YIIIEBOLOPOAOB 3 | bubmotexa IIOK
) U uX nepepadboTka https://m.edsoo.ru/00adb6b6
Uroro no pazneny 13
Pasnea 3. Kuciiopoacoaepxamme oprannyeckue coeJMHeHu st
3.1 Cnuprtel. @eHon 3 Bu6mmorexa [IOK
https://m.edsoo.ru/00adbbb6
10 Anbaerunpl. KapOOHOBBIE KHCIIOTHI. 7 | bu6mmoreka [JOK
' Crnoxxnble 23U https://m.edsoo.ru/00adbob6




bub6morexa IIOK

33 Yresont : https://m.edsoo.rw/00adb6b6
Hroro no pasaeiy 13
Pa3nen 4. A3oTconepskamue OpraHudecKue coeuHeHnst

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3 ngs;;f;;grouzoad%%
Hroro no pasaeny 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ngg;j;fg;gzzoad%%
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne n/mm P Konrpoabnsie | IlpakTnueckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue atomoB. [lepuoanueckuii 3akoH
bu6moreka [IOK
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
https://m.edsoo.ru/00adb6b6
anemenToB /1. 1. MenzaeneeBa
12 Crtpoenue BeniecTBa. MHOrooopasue 4 bubmumoreka [IOK
’ BEIIIECTB https://m.edsoo.ru/00adb6b6
bub6moreka IIOK
1.3 Xu 6 1 1
MITHICCITE peartiuti https://m.edsoo.ru/00adb6b6
Hroro no pasaeiy 13
Pa3znen 2. Heopranuueckasi xumust
bu6moreka [JOK
2.1 M 1
CraLIE 6 https://m.edsoo.ru/00adb6b6
2.2 Hemeransl 9 1 1 bubmorexa [IOK
https://m.edsoo.ru/00adb6b6
)3 CBsI3b HEOPraHMYECKUX U OPTraHUYECKHUX ) bubmmorexa [IOK
' BEILIECCTB https://m.edsoo.ru/00adb6b6
Wroro no pazneny 17
Paznen 3. Xummus v :Ku3Hb
3.1 XuMus U )KHU3Hb 4 bubmotexa [TOK

https://m.edsoo.ru/00adb6b6




Uroro no pazneny
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne aTa nudpoBnIie
Tema ypoka Konrpoabnsie | IlpakTnueckue A op
n/n Bceero H3YYCHUS oOpa3oBarejbHbIE
padoThI padoThI
pecypcsl
IIpenmeT opranndeckor Xumun, eé
1 BO3HHUKHOBEHNE, pPA3BUTHE U 1 0 0 bubmorexa OK
P 04.09.2024 | https://m.edsoo.ru/863eafec
3HaYEeHHE
Teopus cTpOCHUS OPraHUYECKIX
2 coequaennit A. M. bytnepoBa, eé 1 0 0 bubmorexa [OK
. - Vi BYTIEpOBa, 11.09.2024 | https://m.edsoo.ru/863eafec
OCHOBHBIE ITOJI0KEHUS
[IpencraBnenue o kiaccuuKauu
OpPraHMYECKUX BEIIECTB.
3 }fOMeHKJIaT a (CHI/-IICTeMaTI/I‘{eCKaH) u 1 0 0 bubmorexa [IOK
yp 18.09.2024 | https://m.edsoo.ru/863eafec
TpUBHUAJIbHbIC HA3BAHUS
OpraHUYeCKUX BEUIECTB
AJIKaHBI: COCTaB U CTPOEHUE, bu6morexa [IOK
4 . 1 0 0
TOMOJIOTHYECKUN AT 25.09.2024 | https://m.edsoo.ru/863eafec
5 MertaH 1 3TaH — npocrenmme 1 0 0 02.10.2004 bubmotexa IIOK
[IPEICTaBUTENIH AJIKAHOB https://m.edsoo.ru/863eafec
A :
6 JIKVeHbI COCTaB U CTPOCHHE, | 0 0 09.10.2024 but6mmoreka [JOK
CBOMCTBa https://m.edsoo.ru/863eafec
OTUIIEH ¥ IPOIUIIEH — IPOCTEUIINE b K
7 P P | 0 0 16.10.2024 | Dromorexa O
[IpPENCTaBUTENIN aJIKEHOB https://m.edsoo.ru/863eafec




[TpakTnueckas pabota Ne 1.

«YTJI€eBOJIOPOIBI»

8 «ITonyyenue 3TUIICHAa U U3YYEHUE 23.10.2024
€ro CBOMCTB»
Anxanuensl. byraguen-1,3 u Bt OK

9 MetunOyraauen-1,3. [lonyuenue 06.11.2024 nommoreka L

https://m.edsoo.ru/863eafec

CUHTETHYECKOr 0 KaydyKa U pe3UHBI
AJIKMHBI: COCTaB M OCOOCHHOCTH

10 CTpOEHUS, FOMOJIOFI/I‘{GCKI/\I’I\/'I psn. 13.10.2004 bubmotexa [IOK
AleTusieH — npocTenIui https://m.edsoo.ru/863eafec
IIPEICTABUTEIIb AJIKUHOB
B

1 BI‘II/ICJ'IeHI/IjI 110 YPaBHEHUIO 20.10.2024 bu6motexa [IOK
XMMUUYECKOHN peaKIun https://m.edsoo.ru/863eafec

12 Apenbl: 0€H301 U TOJIYOJI. 27 11.2004 bu6mmoreka LIOK
TOKCUYHOCTH apeHOB https://m.edsoo.ru/863eafec
I'enernueckas cBsA3b

13 YIJIEBOJIOPOIOB, IPUHAIEKAIIMX K 04.12.2024
pa3IMYHBIM KJIaccaM
[TpupoHbIe UCTOYHUKU

14 YTJIEBOAOPOIOB: IPUPOIHBIN Ia3 u 11.12.2004 bubmoreka [IOK
MOy THBIE HEPTSAHBIE Ta3bl, HEPTH U https://m.edsoo.ru/863eafec
IIPOAYKTHI €€ nepepadboTKu
[IpupoaHbie HCTOUHUKU

15 YTJIEBOAOPO/IOB: IPUPOJIHBIH a3 u 18.12.2024 bu6motexa [IOK
MOy THBIC HEPTAHBIE ra3bl, HeDTh U https://m.edsoo.ru/863eafec
MPOJIYKTHI €€ mepepaboTKu

16 KonTponpsHas pabora o pazmeny 75122004




HpeﬂeanHe OAHOATOMHBIC CITMPTHI:

Bbub6morexa IIOK

17 METaHOJ U 3TaHod. BogopoaHas 09.01.2025 hits://m.edsoo.rw/863cafec
CBAI3b

18 MHoroaToMHbI€ CIIUPTHI: 15.01.2025 bub6mmoreka [IOK
STUJIEHTIIUKOJIb U TN EPUH https://m.edsoo.ru/863eafec
DeHOI: CTPOECHUE MOJIEKYIIBI, Eut6 OK

19 du3ndecKre U XUMUYECKUE 22.01.2025 nommorexa 1

. https://m.edsoo.ru/863eafec
CBOICTBa, TPUMEHEHHNE
A :

20 JbIETUAbL: hopMabIeru 1 29.01.2025 bu6morexa [IOK
areTaJpaerua. AneTod https://m.edsoo.ru/863eafec
OZIHOOCHOBHBIE MPEIETbHbBIE Bu6 OK

21 KapOOHOBBIE KUCIOThI: MypaBbHHAs 05.02.2025 nomorexa L

https://m.edsoo.ru/863eafec
U YKCyCHast
[TpakTuueckas pabota Ne 2.

22 «CBoiicTBa pacTBOpa YKCYCHOM 12.02.2025
KHCIIOTBI»

CreapuHOBasi U OJICMHOBASI KUCJIOTHI, B OK

23 Kak MPEeJCTaBUTENN BBICIINX 19.02.2025 ubnmotexa I1

https://m.edsoo.ru/863eafec
KapOOHOBBIX KMCIIOT
MpLi1a KaK COJM BBICHIMX BuG LLOK
a
24 KapOOHOBBIX KHCJIOT, UX MOIOIIICE 26.02.2025 HBIHOTEK
, https://m.edsoo.ru/863eafec
JeiicTBue
CrnoxHble 3QUpbI KaK IPOU3BOJHbBIE Bu6 OK
25 KapOOHOBBIX KuCHOT. ['uaponus 05.03.2025 nosmoreka L
https://m.edsoo.ru/863eafec
CIIOXKHBIX 3()HUpOB
26 Kupsl: ruaponuns, npuMeHeHue, 12.03.2025 bu6morexa [IOK

Ouooruyeckas poib KUPOB

https://m.edsoo.ru/863eafec




VYraeBoapl: cocTaB, Kiaccu pukaus.

N ) but6mmoreka [JOK
27 Baxueiinme npeacraBuTeu: 1 19.03.2025 hits://m.edsoo.rw/863cafec
TIII0K03a, (PPYKTO3a, caxaposa
K
)3 paxMaJt u 1eJUTI0J103a KaK 1 02.04.2025 bu6morexa [IOK
NPUPOIHBIE ITOJIUMEPHI https://m.edsoo.ru/863eafec
KonTponbHas pabora mo paszaeny
29 «Kucnoponconepxamme 1 09.04.2025
OpPraHUYEeCKUE COCIMHECHHS
30 AMUHBL: METUJIAMUH U aHWINH 1 16.04.2025 Bubmmorera [IOK
https://m.edsoo.ru/863eafec
AMUHOKHCIIOTHI KaK aM(OTEepHBIE Bu6 OK
31 OpraHUYECKUE COCIUHEHUS, X 1 23.04.2025 nbmmotexa I
https://m.edsoo.ru/863eafec
ouonornyeckoe 3HaueHue. Ilentuasl
1 benku kak npupoaHbie | 30.04.2025 bu6morexa [IOK
BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS https://m.edsoo.ru/863eafec
13 OCHOBHBIE MOHATHS XUMUH ) | 07.05.2025 bubmmorexa [JOK
BBICOKOMOJIEKYIIPHBIX COEIUHEHUN https://m.edsoo.ru/863eafec
OCHOBHBIE METO/BI CHHTE3a Eu6 OK
34 BBICOKOMOJIEKYJIAPHBIX COCIUHEHUI. 1 14.05.2025 nommotera L
https://m.edsoo.ru/863eafec
[InacTmaccel, KaydyyKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KVIACC

KoanuecTrBo yacoB DJIeKTPOHHbIE
[
‘:;-11 Tema ypora Bcero Kontpoabibie | Hpakririeckite fl[:;‘:leﬂl/lﬂ :)lg[()bal:():;::“eeﬂbﬂble
padoThI padoThI pecypesI
| XUMHUYECKHI DJIEMEHT. ATOM. | 0 0 bu6moreka [JOK
DneKTpoHHask KOH(UTYpaIHs aTOMOB 04.09.2024 | https://m.edsoo.ru/863eafec
[Teprognyeckuii 3aK0H U
Ilepnonnueckas cucrema
) XUMHYeCKuX dJ1eMeHToB . 1. | 0 0 bu6moreka [IOK
MenaeneeBa, HX CBSI3b C 11.09.2024 | https://m.edsoo.ru/863eafec
COBPEMEHHON TEOPHEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYCCKHUX JIEMCHTOB U
WX COCIUHEHUH IO TPYIIaM
3 nepuoaaM. 3HaueHue 1 0 0 buomorexa [TOK
18.09.2024 | https://m.edsoo.ru/863eafec
MEPUOINYECKOT0 3aKOHA M CHCTEMBI
XUMHUYECKUX dyeMeHToB [I.1.
MeneneeBa B pa3BUTUM HAYKH
Ctpoenne BemiecTBa. XUMHYECKas
4 CBsI3b, €€ BUJIBL, MEXaHH3MEI 1 0 0 bu6moreka [IOK
00pa3oBaHMsI KOBAJICHTHOM CBSI3H. 25.09.2024 | https://m.edsoo.ru/863eafec
Bonoponnas cBs3b
BaneHTHOCTb.
5 DnekTpooTpUIaTeabHOCTh. CTeneHb 1 0 0 02.10.2024 bubmorexa [JOK
https://m.edsoo.ru/863eafec
okucieHus. Bemecra




MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT O
CTPOCHUS

[TonaTHE O qUCTIEPCHBIX CUCTEMAX.
HctrHHBIE M KOJJIOUIHBIE PACTBOPBI.
MaccoBas 10Jis1 BelllecTBa B pacTBOpe

09.10.2024

bu6moreka [JOK
https://m.edsoo.ru/863eafec

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUM.
I'enernueckas cBs3b
HEOPraHWYECKUX BELIECTB,
Pa3JIMYHbBIX KJIACCOB

16.10.2024

bu6moreka [IOK
https://m.edsoo.ru/863eafec

Knaccudukanus XuMu4ecKkux
peakiuii B HEOPraHUYeCKOn U
OpPraHUYeCcKON XUMuU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHHS U MPEBPAILCHUs SHEPrUn
MIPU XUMUYECKHUX PEaKLUIX

23.10.2024

bubmumoreka [IOK
https://m.edsoo.ru/863eafec

CxkopocTtsb peakiuu. O6paTumMblie
peakuuy. XUMHYECKOE PAaBHOBECHE

06.11.2024

but6moreka [JOK
https://m.edsoo.ru/863eafec

10

[TpakTrueckas padora Ne 1.
«Bnusnue pa3nuyHbX (pakTOpoB Ha
CKOPOCTb XUMHUYECKOH pEeaKInm»

13.10.2024

11

DNeKTPOIUTHIECKas! U CCOLUALINS.
[TonsiTHIE O BOMOPOAHOM ITOKA3aTENE
(pH) pactBopa. Peakuyu noHHOTO
obmeHa. ['unponus opraHM4ecKux U
HCEOPraHNM4YeCKuX BCIICCTB

20.10.2024

bu6moreka [IOK
https://m.edsoo.ru/863eafec

12

OKHCIUTENBPHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [Tonstue 00 snexTponuze
pacIiaBoB U pacTBOPOB COJIEH

27.11.2024

but6mmoreka [JOK
https://m.edsoo.ru/863eafec




KonTtponpsnas pabora 1o pazaeny

Bbub6morexa IIOK

13 04.12.2024
«Teopernueckre OCHOBBI XUMHUM https://m.edsoo.ru/863eafec
MeTamiel, X MOJ0KEHUE B
[lepunonnueckoii cucreme
XUMHYECKUX dyieMeHToB /[. . bu6 OK
14 A 11.12.2024 | Dubsmorexa Ll
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/00adb6b6
crpoeHust atomoB. O01mme
(u3HYecKre CBOMCTBA METaJJIOB
CIutaBBI METAJIIOB. Bu6 OK
o HOIMOTEKA
15 DJIEKTPOXUMHUYECKUI P 18.12.2024 1
. https://m.edsoo.ru/863eafec
HaMnpsHKECHUH METaIoB
XUMHUYECKHE CBOMCTBA BAXKHEUIIINX
MeTasIoB (HaTpHii, Kaaui, KaJbLui, bub6mmoreka [JOK
16 108 (HaTpuit, t 25.12.0004 | DUOmHOTERA L]
MarHui, aJlOMUHUN) U UX https://m.edsoo.ru/863eafec
COeINHEHUN
XUMHYeCcKHe CBOMCTBA XpoMa, MeTH bubmnoreka [IOK
17 $ P A 09.01.2025 1
U UX COCOMHECHUH https://m.edsoo.ru/863eafec
XUMHUYECKHE CBOMCTBA IIMHKA, bu6mmoreka [JOK
18 n 15.01.2025 1
JKere3a U UX COeJUHEHUH https://m.edsoo.ru/863eafec
[IpakTueckas padorta Ne 2.
19 "Pemenne skcepuMEH TaJIbHbIX 22.01.2025
3aja4 no treme « MeTtamien»"
Hemeraiel, nxX m0oJ0KEHHUE B
ITepuonnyeckoit cucreme Bu6 OK
HOJINOTEKA
20 XHMHYECKuX 3J1eMeHToB /. . 29.01.2025 1

MenneneeBa 1 0COOEHHOCTH
CTPOEHHSI aTOMOB

https://m.edsoo.ru/863eafec




®dusuueckue CBOICTBAa HEMETAJIOB.
AJ1oTponusi HeMeTaJlIoB (Ha

bub6morexa IIOK

21 05.02.2025
puMepe KUCIopoaa, cepsl, pocdopa https://m.edsoo.ru/863eafec
U yriaepoza)

2 XUMHUYECKHE CBOI‘/'ICTBzi rajioreHoB, 12.02.2025 bu6moreka [JOK
CEpPBI U UX COEAVUHEHUN https://m.edsoo.ru/863eafec

3 XUMHYECKHUE CBOHCTBA a3ciTa, 19.02.2025 bubmmoreka [IOK
(dhocodpa u ux coequHeHUN https://m.edsoo.ru/863eafec
X 2 ,

24 MMHYECKHUE CBOMCTBA erviepoz[a 26.02.2005 bubmmoreka [IOK
KPEMHUS U UX COEIUHEHUN https://m.edsoo.ru/863eafec
[IpumeHeHue BaxxHEM

)5 pUMEHEHHU € BaKHEUIIINX ) 05.03.2005 bubmuotexa LIOK
HEMETAJUIOB U UX COCIUHEHUN https://m.edsoo.ru/863eafec
O000111eHNE U CUCTEMATA3AIHS
3HaHui 1o Teme «Hemetamany.

26 Beryucienus no ypaBHeHUAM 12.03.2025
XUMUYECKUX PEaKIUi 1
TEPMOXUMUYECKUE PACYEThI
[IpakTuueckas pabora Ne 3.

27 «PemeHne 3KkcepuMeHTaIbHbIX 19.03.2025
3agad no teMe "Hemeramier"y
K 0

)3 OHTPOJIbHAs paboTa MO TeMam 02.04.2005
«Metamnbe» U «Hemeraaby
Heopranunueckue u opranuyeckue Bub OK

29 Kucinotel. Heopranmueckue u 09.04.2025 nosmoreka L

https://m.edsoo.ru/863eafec
OpPraHUYEeCKHUE OCHOBAHUS
AmboTepHbIe HEOPraHHUYECKUE U Eub OK
30 OpraHUYECKUE COCTUHCHHUSI. 16.04.2025 nbmmotexa I

T'eneTnueckas cBSI3b

https://m.edsoo.ru/863eafec




HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB

Poip xumun B o0ecrieyeHnn

31 3Konornz1e01<oﬁ, SHEPreTUYeCcKOr 1 1 23.04.2005 bubmorexa [IOK
MUIIEeBON 0€30MaCHOCTH, Pa3BUTHH https://m.edsoo.ru/863eafec
METULIMHBI
[Ipencrasne 00 O0IIMX HAYIHBIX

32 I pI/IfI ;nB; EngMBII_HJIIeL:{HOFqu 1 30.04.2025 bromorexa [IOK

PHAH P . o https://m.edsoo.ru/863eafec
MOJYYEHHUS BAKHEUIINX BEIIECTB
33 YenoBek B MUPE BEILIECTB U | 07.05.2025 bu6motexa [IOK
MaTepHUasoB https://m.edsoo.ru/863eafec
bub6morexa IIOK
4 X 1 14.05.2025
3 HIMHA M SROPOBLE HEHOBEKA https://m.edsoo.ru/863eafec
OBLIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus, 11 knacc/ Pynsurtuc I'.E., ®enpaman @.I'., AkuimonepHoe o0111ecTBO
«M3narenscTBO «IIpocBenienue»

Xumus 10 knace. Pynsutuc I'.E. ba3oslii yposens. IIpocsenienue, Mockaa,
2019

Xumus 11 knace. Pynzutuc I'.E. bazoBsiil ypoBeHb. MockBa. [Ipocenienue,

2020

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
Xumus 10 knace. Pynsutuc I'.E. ba3zossiit ypoBeHnsb. [Ipocsemienune, Mocksa,
2019

Xumus 11 knacc. Pynsutuc I'.E. ba3zosslii ypoBeHb. MockBa. [Ipocsenienue,

2020

IHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://interneturok.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://foxford.ru/

https://learningapps.org/
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