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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHOil 00pa30BaTENIbHOM MPOTPAMMBI CPEHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B  DenepasbHOM  TOCYAapPCTBEHHOM
obOpazoBatenbHoM crangapre COO, ¢ yu€tom KoHuenuuu mnpenogaBaHus
y4yeOHOro mpeaMmera «XuUMHs» B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit
Qdenepanuy, pealu3ylONIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOTrPaMMbl, H
OCHOBHBIX TonokeHUl «CtpaTeruu pa3Butus BocnuTaHusi B Poccuiickoi
@®enepauun Ha niepuon 10 2025 rona» (Pacmopstkenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/OB K pa3paboTKe MPOrpamMMbl MO XUMHUHU, K OINpPEAeSICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIMIMUXCS CPEeICTBAMU
yuebHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABHUIIU
koHuentyanbubie nonoxenuss GI'OC COO o B3anMM0OOYCIOBICHHOCTU IIENEH,
collepKaHMsl, Pe3yJbTaTOB OO0y4YeHUss U TpeOOBaHUM K YPOBHIO MOATOTOBKU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o011e00pa3oBaTeIbHON  OpraHu3aliK, SBISETCS HEOThEMJIEMON 4YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIOIIUM JTallOM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO OO0pa3oBaHMA. OTH IIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPHUPOJIBI, (POPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTYPhI
YelioBeKa, a TaKXKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBbI0 WM TpUpoAHOW cpeae. Peamusyercs xummueckoe oOpa3oBaHHe
o0ydJaromuxcs Ha YPOBHE CPEHETr0 OO0IIero oOpa3oBaHMs CpPEJCTBAMH YUCOHOT O
npeaMeTa «XHMHS», COJEpPKAHUE U IIOCTPOCHHE KOTOPOTO OINPEIEICHbl B
nporpaMmMe IO XUMHUH C Y4ETOM cHelU(UKA HAyKd XUMHH, €€ 3HAYCHUs B
MO3HAHUM MPHUPOABI U B MaTepUaIbHOW KHU3HU OOILECTBA, a TaKke C Y4ETOM
o0mMX weiae W MPUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeiHero ooero oopaszoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT OcoOyio poJib B
COBPEMEHHOW IMBUIIM3AINH, B CO3[JaHUM HOBOW 0a3bl MaTepUaIbHOW KYIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B ()OPMHUPOBAHUE PAIOHATIBHOTO HAYYHOT'O MBIIIICHHUS,
B CO3JIaHUE LIEJOCTHOTO MPEJCTABICHUS 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTOpoe (OopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILLIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIaCTIMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYpPbhl, HEOOXOJIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W >KU3HU Kaxjaoro wieHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka
co3ujaTeNbHas, KakK HayKa BBICOKMX TEXHOJOTHM HampaBjieHa Ha peIICHHE
I00aIbHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBOM, HIKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3/I0POBBSI.

B coorBercTBHM ¢ OOmMMMHU MLEJSIMU M TPUHIUIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY
o0ydJaromuxcs, HEOOXOJUMYK) UM Uil  BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOTKCHUS
00pa3oBaHUs B Pa3JIMUHBIX 00JIACTAX, HE CBI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocrtaBistoniuMu  TipeMeTra  «XUMHS»  SBIAIOTCS 0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOmEas W HEOpPraHUYEeCKas XUMHUS», OCHOBHBIM
KOMITOHCHTOM COJICPYKaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHuyecko xumuu. GOpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YYCHUU
npeaMeTa oOecredyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHATHMA, 3aKOHOB M TEOPHI XUMUU.

CtpykTypa coaepxkanus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0Jla K U3Y4YEHHIO Y4YeOHOro warepuasa U 0OYCIIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XHMHUHU BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOM TEOpUHM CTPOCHHSI OPraHHYECKUX
COCMHEHUN, a TaKXKEe Ha YPOBHE CTEPEOXMMUYECKHUX M DIEKTPOHHBIX
npencTaBieHuit o cTpoeHuu BemecTB. CBelneHus 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHM4eckol XWMHHU IIOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEpBOHAYATIBHBIC
MPEICTABICHUS O XUMUYECKOM CBS3H, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU pPEAKIUU.

Ilog HOBBIM yriioM 3peHus B mpeaMere «Xumus» 0a30BOro ypoBHS
paccMaTpuUBaeTCsl M3YUYEHHbI Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOPETUYECKUA MaTepuan © (PAKTOJIOTMYECKHUE CBEJACHUS O BEIIeCTBAX W
XUMUYECKOW peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIlas M HeopraHudeckas
XAMHS» OOYYarOMIMMCSl TPEJOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOJANYECKOTO 3aKOHA C OOLIETEOPETHUUECKUX M METOIOJIOTMYECKUX TMO3UIIUH,



riy0ke TMOHATh HCTOPUYECKOE U3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaKHEMILIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TaKKE O XUMHYECKUX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpoTekaHus gomnosiHsercs B kypcax 10 m 11 knaccom
AJIEMEHTAMH COJICP)KAHUS, UMEIIIUMHU KYJIbTYPOJOTHUECKUA U MPUKITATHOU
XapakTep. OTHU 3HAaHHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSI3U XUMHHU C
OPYTMMU HayKaMU, PACKpbIBAIOT €€ POJIb B II03HABATEJIBHOM U IPAKTUYECKOU
JESATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHHMTAHMIO YBAXKEHHSI K THPOLECCY
TBOpPYECTBA B O0JACTU TEOPUM U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TOMOTaIoT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH WH(OpMAIHMIO U
OpUMEHATh €€ Ui TIONMOJIHCHHWS 3HAHWUW, pelIeHUS WHTEJUICKTYyaIbHBIX W
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1ad. B 1enoM copepkanue yueOHOTo
npeamera «XUMHUS»  JIAHHOTO  ypPOBHS  M3YYCHHUS  OPHEHTUPOBAHO  Ha
dbopMupoBaHue y 0O0ydYarOIIMXCS MHPOBO33PEHUECKOW OCHOBBI JJisi MOHUMAaHUS
dunocopckux HaeH, TaKuX Kak: MaTepualbHOE €IMHCTBO HEOPraHMYEeCKOro H
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HX COCTaBOM H
CTPOCHHMEM, T03HABAEMOCTh NPHUPOJHBIX SBICHUW NYTEM OSKCIEPUMEHTa W
pEelIeHHs] TMPOTUBOPEYUM MEXKIy HOBBIMH (akTaMH H  TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUHU SKOJOTUYECKHUX MpobdiieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3JJaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3amad  BOCHHMTAHUSA, pa3BUTHS W COUMAM3alUU
oOydJaromuxcs MNPUHATHIE MPOTPAaMMOM MO XHMMHUHU TIOJIXOIbI K OIMPEIEICHUIO
colepKaHUsl M TOCTPOCHUS TMpeaMeTa TNpeaycMaTpuBaroT  (HOpMHpPOBaHUE
YHUBEPCAJIBHBIX yYEOHBIX JEHCTBUN, HMEIOIMUX 0a30BO€ 3HAYEHUE  JUIS
pPa3TUYHBIX BHJIOB JICSITEIILHOCTU: pEHICHUs TMpoldiieM, TOWCKa, aHaiu3a |
00paboTku MHGOpMAIIHH, HEOOXOIUMBIX JIJI MPUOOPETEHHUS OIbITa TPAKTUIECKOMN
U HUCCIEN0BATENbCKON JESATEIbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpemojgaBaHuWs XUMHUU Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, PU ONPEACICHUN
COJIEpKAaTEeNIbHOM XapaKTepUCTUKU LeJIed H3y4YeHUs MpeAMETa HalpaBICHUEM
MEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO NPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUUECKON
NEATEeNIbHOCTU YeJIOBEKa M KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KyinbTypbl. C
METOJIMYECKOW TOYKH 3PEHHSI TAKOW IMOAXOJ K OINPEICIICHUIO LEICH H3YUYCHHS
npeaMeTa SIBJISIETCS BIOJHE OMPaBJaHHbBIM.



CornacHoO TaHHOM TOYKE 3pEHMs TJIABHBIMM LENAMH HM3y4EHHs MpeaMera
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xu1.) sBIISIFOTCSI:

e (QopMHpOBaHME CHUCTEMBl XMMHUYECKMX 3HAHUM KaK BaKHEUIIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOH
J€XAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHHMAHHME CYIIHOCTHU JTOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJIEHHE C HCTOpHE
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BEUIECTB M XHUMHUYECKUX pEaKlMid, HEOOXOIUMBIX sl TNpUOOpeTeHus
YMEHUU OPUEHTUPOBATHCS B MHUPE BEIIECTB W XUMUUYECKUX SIBJICHUMH,
UMEIOILUX MECTO B MPUPO/JIE, B IPAKTUUECKOMN U MOBCEIHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTHU, CBA3AHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTa, COOJIOJCHUEM  MPaBUI
0e301acHOro O0paIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapaKTepUCTUKA LIeNIeH W 3a/1ad U3y4YCeHHUs
npeIMeTa B MporpaMme 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMH B CHCTEME CpellHero obmiero odopazoBanus. CerojHs B
OpernojaBaHid  XUMUU B OOJbIIe  cTemeHu OTAAETCs  MpeanoyuTeHue
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUsA OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMTYCKHHKA 00II€00pa30BaTEIbHON OpraHu3aliy, BJIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (QPYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHUSAMHU aKTUBHOTO MOJIYYEHUs 3HAHUN M NMPUMEHEHUS UX B PEAJIbHON >KU3HU
IUTSl pEIICHUS] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3ydyeHUHM NpeaMera «XUMUS» JTOMUHHUPYIOIIEE
3HaYEHHE MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHUE  HHTEJUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO TPAaMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y 0Oy4aromuxcsi KJIIOYEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIETEHIM), MMEIOINX YHUBEPCAJIbHOE 3HAUYECHHE JUJISl Pa3MYHbIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MPoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAaIUH,
HEOOXOMUMBIX ISl TPUOOPETEHUsSI OIbITa JEATeIbHOCTH, KOTOpas 3aHUMAeT
BAKHOE MECTO B IO3HAHMM XUMHUHU, a TaKXKe JUIsi OILEHKHM C TO3ULHM
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEHIECTB W XUMHUYECKHUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEN 00YUYaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSITENBHO MPUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUHU C KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOMCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(GOPMALIUK XUMHUYECKOT'O COJIEPKAHUS,

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIIUXCSl ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0TI01aTeIbHOCTH, COOPAHHOCTH, AaKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIUMBI, B YaCTHOCTH, TMpPHU IUIAHUPOBAHUU U TMPOBEJCHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydYaromuxcsi YOeKAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTU XUMHUU, €€ BaXXHOW POJIM B PEIICHUU TIOOAIBHBIX MpoOJieM
palMOHAILHOTO TPUPOOTIONB30BAHMUS, TTOMOJIHEHUSI YSHEPTETUYECKUX PECYPCOB U
COXpaHEHMs] TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKXe MPHOOPETEHHUS OIbITa
UCIIOJIb30BaHUSl TIOJIYYCHHBIX 3HAHUU JJIS TPUHSTHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM muiane cpegHero oOmiero oOpa3oBaHUS MPEIAMET «XUMUS»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaAMEeTHON obnactu «EcTecTBeHHO-HAay4YHBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX IS U3YUCHHS] XUMUH, HA 0230BOM ypOBHE
cpeaHero obmiero odpasoBaHusi, cocrapiseT 68 dacos: B 10 kiacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hezelno).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKOH XUMHH

[Ipenmer oprannyeckor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUHU HOBBIX BEIIECTB M MaTepuayioB. Teopus CTPOEHUS OPraHUYECKUX
coenunenuii A. M. Bytneposa, e€ ocHOBHBIE MOJ0KeHUA. CTpyKTypHBbIE (OPMYITbI
OpraHWYecKux BemecTB. [oMmomorusi, wu3oMepus. XHUMHYECKas CBA3b B
OpraHUYECKUX COCTMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBienue o kinaccupukaluuu opraHuyeckux BemiecTB. HomeHkiatypa
OpraHUYeCKUX COCJAMHEHUM (CHUCTEeMaThuecKkas) ¢ TpHUBUAJIbHBIC Ha3BaHUS
BaXXHEHIINX MPEICTaBUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3yYCHHS BEIIECTB W HMX IPEBpaIleHUN:
O3HAaKOMJICHHE C 00pa3laMy OpraHWyYecKUX BEHIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHWYECKUX BEIIECTB, HAOJIOJECHUE U
OMHCaHWe AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (T1aBlieHue, OOyTJIMBaHUE U TOPEHHE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHWA psAa. MeTaH W 3TaH —
NPOCTEHIIINE TMPEJCTABUTEIN alKaHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuu 3aMElIEHUsT U TOpPEHHs), HAXOXKIEHHWE B IMPUPOJAE, MOIYyYECHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEICTABUTEIN AalKEHOB: (U3HUECKHE M XUMHUYECKHE CBONCTBA
(peakuuMyu TUAPUPOBAHMS, TATOTCHUPOBAHUS, THApPATALMM, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJyYEeHUE U TPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 m MetunOyraameH-1,3. CTpoeHHE, BaKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakuus noiumepusanuu). [lonyyeHrne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUECKHUM Psijl. ALIETUIICH
— TMPOCTEUINNA MPEJACTABUTENIb AJKUHOB: COCTaB, CTpOEHHE, (Pu3nyeckue u
XUMUYECKHE CBOMCTBA (peakUHH TUIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTalUy,
TOpPEHHUs]), MOJTyUYECHHE U IPUMEHEHHUE.

Apenbl. benszon: cocra, cTpoeHue, (U3MUECKHE M XUMHYECKHE CBOMHCTBA
(peakuuu TraJloreHUPOBAHUS W HUTPOBAHUS), MOJyYEHUE U MpUMEHEHue. 1oayon:
cocmas, cmpoenue,  Quauueckue U  XUMUYEcKue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), noyueHue u npumererue. TOKCUIHOCTb



apeHoB. ['eHeTmdeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, IPHUHAIICKANUMHA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKHU YrieBOAOPOAOB. IIpuponHbli ra3 M MOMYyTHBIE
He(dTanble ra3pl. Hedth um e€ mpoucxoxaenue. Cnocodbl nepepabOTKU HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUU, KaTaIUTUYECKUW), mnuponus. I[IpoaykTsi
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
yroJib U MPOAYKTHI €r0 NepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHUS BELIECTB W HUX IPEBPAILLCHUN:
O3HAKOMJIEHHE ¢ 00pa3liaMM IUIACTMACC, KAy4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yromp», MOAETUPOBAHHME  MOJEKYJI  YIJIEBOAOPOIOB U
raJIOr€HONPOU3BOAHBIX, MPOBEACHUE NPAKTUYECKON pabOThI: MOJYyYeHUE ATHIICHA

Y U3y4YEHUE €r0 CBOUCTB.

PacuétHnie 3a1aun.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBAa UCXOIHOIO BEIIECTBA WM MPOAYKTA PEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEUIECTB WM MPOIYKTOB PEAKIIUN).

Kuciopoaconepxkamue opranu4eckKue CoeAUHECHUS

[IpenenbHble OOHOATOMHBIE COUPTHL. METaHON M JITAHOJI: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOWCTBA (peaklMd C aKTUBHBIMU MeETaJlJlaMH,
rajoreHoBOJAOpOJaMHU, TOpPEHHE), NpPUMEHEHHE. BomOpoaHBIE CBSI3U MEKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHME METAHOJIA U 3TAHOJIA HA OPTaHU3M 4YEJIOBEKA.

MHOroatoMHbl€  COUPTHL. OJTWICHIJUKOIb W T[JIUUEPUH: CTPOECHHUE,
¢usznueckre W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMHU
MeTajulaMHi, KaueCTBEHHAasl peaklMs Ha MHOrOaTOMHbIE CHUpPThI). [lelicTBuEe Ha
Opra’usM 4yesnoseka. [ [puMeHeHune riavuepuHa U 3TUICHTJIMKOJIS.

deHoy: CTpOCHUE MOJEKYIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTRA.
Toxcuunocts enomna. [Ipumenenne Gpenona.

Anpneruapl U Kemouwvl. DOpMalblIETU], AaAUETaJbIErui: CTPOEHHUE,
¢u3nyeckne U XUMHUYECKHE CBOMCTBA (peakluUu OKHMCICHHUS U BOCCTAHOBJICHUS,
KAaueCTBEHHBIE PEAKIMH), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpefeNibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (pU3MuecKre U XMMHUYECKHUEe CBOMCTBA (CBOMCTBA,
o0miue ISl Kjacca KHCIOT, Peakiys 3TepupUKaluu), MOJIyIeHUEe U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK NPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOILIEE IEHCTBHUE.

Cnoxuble 2(puUpbl Kak NPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['maponus
c0HbIX 3¢upoB. XKupsl. 'ugponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogel: cocraB, KilaccMpUKalUs ~ yriaeBoAoB  (MOHO-, JAU- H
nosiucaxapubl). ['oko3a — npocTelmmii MoHOCaxapH1: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (PU3MYECKHME M XUMHUYECKHE CBOWMCTBa (B3aUMOACICTBUE  C
ruapokcuoMm Meau(ll), oxuciaenue ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIOKO3bl), HAXOXKJIECHHE B MPHUPOAE, NMPUMEHEHHE,
ouonorunyeckas poiib. @orocuntes. PpykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noauMepbsl. CTpoeHHE Kpaxmana U
Henoyio3bl.  Pu3nueckue M XMMHYECKHE CBOWCTBA Kpaxmania (TUIPOJIuU3,
KayeCTBEHHas PEaKIUsl C HOJJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHUS BEIIECTB M HUX IPEBPALLCHMIA:
npoBeJieHre, HAOJIOICHHE U ONMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, Kauye€CTBEHHbIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIIEHHE STaHOJA
okcuaoM Menu(ll)), MHOroaTroMHbIX CHUPTOB (B3aUMOJAEHCTBUE TIULEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcugom wmenu(Il), B3ammopeiicTBUe Kpaxmana C HOIOM),
POBEJICHNE TPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Bbruncnenuss mo ypaBHEHMIO XHMHYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WJIM IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3zoTconepxkaliie OpraHuueCcKre COeqUHEHUS.

AMUHOKHCIIOTBI Kak aM(pOTepHble OpraHUuYecKrue coequHeHus. Puszndeckue
U XMMHMYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha mpuMepe INIMIMHA). buonormyeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuas.

benku kak npUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuunas,
BTOPUYHAs M TPETUYHAs CTPYyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, ACHATYypalLysl, KaUeCTBEHHBIE PEaKIUN Ha OEJIKH.

OKCHEpPUMEHTAJIBHBIE METOABbl HM3Y4YECHMsI BEIIECTB M WX IPEBpAICHMIA:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE peaKkuu OEIKOB.

BbICOKOMOJIEKY/ISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATHA XWMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUHU, CPEIHAS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUH —
MTOJIMMEPHU3ALNS Y TTOJIMKOHACHCALIHS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMsI BEIIECTB M WX IPEBpAIICHMI:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeaMETHBIX CBA3EU IIPU U3YUYECHUHU OPraHUYECKONM XUMUHU B
10 kmacce OCYIIECTBIISIETCSI 4epe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHATUH, TaK W TOHATHM, SBIIONIMXCSA CUCTEMHBIMHU Ul OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SBJIEHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TE€OpHsl, aHaJIU3, CUHTE3, Kiaccu(UKalus, MepUOJIUYHOCTb, HAOIIO/ICHUE,
MU3MEPEHUE, IKCIIEPUMEHT, MOJAEIUPOBAHUE.

®usuka: MaTepus, OHEprus, Macca, aTOM, OJEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHHE
BEIECTBA, (PM3MUECKUE BEJIMUMHBI U €IMHUIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(doTtocuHTEe3, OMOJOTMYECKH AaKTHUBHBbIE BellecTBa (OE€JKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKOMaeMble, TOILIUBO,
peCypChl.

TexHOomorHs: NUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHMUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPENApaThl, MaTepUabl U3
UCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI XUMHU

XUMUYECKUA 3leMEHT. AToM. Sapo aroMa, H30TONbI. OJIEKTPOHHAs
000J1049Ka. DHEPreTUYECKHE YPOBHHU, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHUs] 3JIEKTPOHOB IO OpOHTANsIM B aTomMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(UTYpaALIUsS AaTOMOB.

[Iepuonnueckuii 3akoH u [lepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenaeneeBa. CBsi3b nmepuoauyeckoro 3akoHa u Ilepmoamueckoil cucTteMbl
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB MO TPYMIaM W TEPHOJIAM.
3HavueHUe NEPUOIUYECKOTO 3aKOHA B PA3BUTHUU HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHUYECKOW CBA3U
(koBaJeHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsA, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHWsS KOBAJICHTHONW XHMHYECKOW CBsisn (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BalleHTHOCTb. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. IOHBI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIDHOTO ~ CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIIINYECKON PELIETKU.

[TondaTue o aucnepcHbix cuctemax. VICTUHHBIE U KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxkiatypa
HEOPraHUYECKUX BeIIEeCTB. [ e€HEeTMYecKas CBSI3b HEOPraHWYECKHMX BELIECTB,
MPUHAJICKAIIUX K Pa3TUYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHUYECKUX — peakiuid B
HEOPraHWYECKON M OpPraHWYECKONW XMMHHU. 3aKOH COXPAHEHHUS MAacCChl BEILECTB,
3aKOH COXPaHEHUS U MPEBPALCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakluu, e€ 3aBUCUMOCTh OT pasznuvHbIX (pakTopoB. OOpaTUMBbIE
peakuun. Xumudyeckoe paBHoBecue. DakTopbl, BIUAIOIIME HA COCTOSIHUE
xuMuueckoro pasHosecus. IIpunnun Jle [latense.

DOnekTponauTnyeckas auccoryanus. CHiibHBIC U ciadbie 251eKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KUCJasA, HEUTpabHas, METOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIbHBIE METOJIbl M3YyYE€HHUsI BEHIECTB M UX TMPEBpaIlCHUM:
neMoHcTpanusa Taomui «llepuogudeckas cucrema xuMuueckux snaeMmentos 1. U.
MeHnneneeBay, H3ydeHUE MOJIeNIed KPUCTAJUTMYECKUX PENIETOK, HaONIoJeHUE |
OTHCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAECICHUE CPE/Ibl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIMKATOPA, PEAKIUU HMOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHUE pa3IMuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKOU pEaKIIAN.

Pacuérunle 3amaqn.

PacuéTtel 1O ypaBHEHUSIM XMMHUUYECKMX pEaKIMH, B TOM  YHCIE
TEPMOXMMHUYECKUE PACUYETHI, PacCU€Thl C MCIIOJIB30BAHUEM TOHATHUS «MaccOBas
JIOJISl BEIIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoguueckoit  cucreme
xumudeckux asnemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3uYecKue CBOMCTBA HEMETAIJIOB. AJIOTPONHUS HEMETAIOB (Ha TMpUMEpe
KHCJIOpoJIa, cepbl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaKHEUINIMX HEMETAJJIOB (TaJOTreHOB, CEPhI, a30Ta,
docthopa, yriepoga W KpEeMHHS) H = HX  COSAUHCHHMHA  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOAHBIX COSIUHEHUN ).

[IprMeHeHnE BaXXKHENIIINX HEMETAIIIOB U UX COCTMHEHUM.



Meramisl. llonoxenue meramnoB B llepuoanyeckoi cucTeMe XUMHUYECKUX
sanemeHtoB . . MenaeneeBa. OCOOEHHOCTH CTPOEHHS JEKTPOHHBIX 000JIOYEK
aToMOB MeTtajuioB. OOuime ¢guznueckue cBoicTBa MeTayuioB. CrulaBbl METAJUIOB.
DIEKTPOXUMHYECKUI P HANIPSIKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIUX METAJUIOB (HATPUM, Kaluil, KalbIUH,
MarHui, aJlfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEPUMEHTAIBHBIE METOJIbl M3YyYE€HHUS BEIIECTB M HX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIUH «MeTamibl U CIUIaBbl», 00pa3loOB HEMETAUIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4y, HaOJIOJIEHHEe M ONHCaHUE JIEeMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THUAPOKCHIA AJTIOMUHHUSA C PacTBOpaMuU
KHCJIOT U LIeJ0Yell, KaYeCTBEHHbIE PEaKIIMM Ha KATHOHBI METAJJIOB).

PacuétHrie 3agaun.

PacuéTthl mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU BEUIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMU, €CIIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B oOecrieueHUH 3KOJOTUYECKOW, DHEPreTHUECKOW M MHIEBOU
0e30MacHOCTH, pa3BUTHH MeAWIHHBL. [loHsATHE O HAyYHBIX METOoAaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLIUH.

[IpencraBinenuss 00 OOHMMX HAYYHBIX TMPUHLHUNAX TPOMBIIUIEHHOTO
IIOJIyYEHUS BaXKHEUIINX BELECTB.

UenoBek B MHpE BEUIECTB M MAaTEPUANIOB: BAXKHEWIIHNE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHMOHHBIE MaTepuaibl, KpAacKH, CTEKJIO, KepamukKa,
MaTepuaibl Ui JIEKTPOHUKH, HAaHOMAaTEpUallbl, OPraHMYECKUE U MHUHEpaJIbHbIC
yIOOpEeHUSI.

XuMHUsS U 3J0pOBbE YEJIOBEKA: MPABUJIA HCMOJIB30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuia 0€30MaCHOTO HMCIOIB30BaHUS MPEMapaToB ObITOBOW XUMUH
B IIOBCEITHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MeXnpeAMETHbIX  CBA3€W MOpU  HU3ydeHUHM 0O0med wu
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYyYHBIX TOHITHUH, TaK W TOHITHH, SBISIOIIMXCS
CHUCTEMHBIMH JUJIA OTJEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAYyYHBINH (PakT, TUIMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanusa, NEePUOJUYHOCTh, HAOJIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, SJHEPTHUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PATHOAKTHBHOCTh, MOJICKYJIa, SHEPTCTHUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHME BEIIECTBa, (PM3NYECKUE BEIMYMHBI U CAMHUIIBI MX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcuUcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaIbI, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIMBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasi MPOMBIIUICHHOCTh, METALTYPIrHs, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTEPHAIIOB, CEIbCKOXO3SHCTBEHHOEC TIPOW3BOJICTBO, IHUIICBAs
NPOMBIIICHHOCTh,  (papMalmeBTHUeCKass  MPOMBINIJICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AJICKTPOHHAS MTPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBiMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeHero oOmiero o60pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOM IS
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
00pa3oBaHus SIBISIETCS] CUCTEMHO-JEATEbHOCTHBIN OJIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oO1rero o0pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKIAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CaMOOIIPEICNICHHUIO;

HAJIMYMEe MOTHBAIMU K 00YUECHHIO;

I[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHHUI JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN M UCTOPUYECKUX TpaJullnii 6a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESTENBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMH IIEJIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
IEJIM U CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCIUTATEIBHOW [EATETbHOCTH B COOTBETCTBHU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMUd POCCHUHCKOTO TPaXKIAHCKOTO OOIIecTBa, NMPUHITHIMU B OOIIECTBE
HOpMaMH W TpaBWJIaMHU  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  TMpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yJNbTaThl OCBOEHUA IMpeAMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA IMO3HABATENILHOW W TPAKTUYECKON JACSATEIBHOCTU
00yyaroUMXcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpasKaaHCcKOro0 BOCIUTAHUSI:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 00s13aHHOCTEH,
YBaKEHHUSI K 3aKOHY U IPABOMOPSIIKY;

MPEACTAaBICHUS. O COLUMUAIBHBIX HOPMax M TMPaBWIAX MEXITMYHOCTHBIX
OTHOIIECHUM B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [ESATENIBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh W NPUHUMATh MOTHUBBI, HaMEpPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHBIX BUJOB YUeOHOU NEATENbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS .

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMMUH;

YBaXXEHUSI K TPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHXKCHHUS HAyKU €CTh Pe3yibTaT
JUIMTENIbHBIX ~ HAONIOJCHUN, KPOIMOTJIUBBIX  IKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U TO3HABATEIHHBIX MOTHBOB B TOJYYEHHH M TIOCIECAYIOIIEM
aHajau3e MH(pOpMAIMU O TEPEJIOBBIX JIOCTHIKEHUSX COBPEMEHHOW OTEUECTBEHHOMU
XHMHH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHHBATh CUTYyAIlUH, CBS3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIC PEIIECHUS, OPUEHTUPYSICh Ha MOpaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEJCHUE U TMOCTYNKH CBOUX TOBApHUIIEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) popMupOBaHHUSI KYJIbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTeW 370pOBOTO W  0Oe30macHoro oopasza >KH3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (PU3HYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBWJI 0E€30MacHOTO OOpalleHus ¢ BelecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€301macHOr0 MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHMS TOCICACTBUN M HEMPHUATUS BPEAHBIX MPUBBIYEK (YHIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOT0 BOCIUTAHUS:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  Yy4eOHO-HCCIIEN0BATEIbCKON
JESTENBbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JPYyTrUX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajay
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKaxX CBOErO KJacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBaXXEHUS K TPYAY, JIOASM TpyJla U pe3yJibTataM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATbHON TPAaeKTOPUU
oOpaszoBaHus, Oyaymiel mpodeccun U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB € YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) PKOJIOrHYeCKOro BOCIIUTAHHUS:

AKOJIOTUYECKHU I[€JIeCO00pPa3HOr0 OTHOIICHHUS K TPHUPOJe, KaK HCTOYHHUKY
CYILIECTBOBAHMSI KU3HH HA 3eMJIE;

MOHUMAHUS TJIO0ATBHOTO XapakTepa SKOJOTHYECKUX TMpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHOMN U COILIMATBHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHUS JICUCTBUM, TPUHOCAIIUX BpEd  OKPYXKAIOIICH
IPUPOTHON cpeqie, YMEHHsI MPOTHO3UPOBATh HEOJArOoMpUsITHBIE DKOJIOTHUYECKUE
MOCJICICTBUS IPEANIPUHUMAEMBIX JEUCTBUHN U NMPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NesITeTbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHHMKAaTUBHOW M COIIMAIBHOU
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTUU
xemooouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTUKY;

NOHUMAaHUS CHEeUU(PUKM XUMUM KaK HAyKd, OCO3HaHUS €€ poinu B
dbopMHUpPOBaHUHN PAIMOHAIBHOT'O HAYYHOTO MBIIUICHHUS, CO3[aHUU IIEIOCTHOTO
NpeICTaBIeHUsI 00 OKPYXKAIOIIEeM MHUPE KaKk O €IWHCTBE MPUPOJIBI U YETOBEKa, B
MMO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEW W PEIICHUH NpoOIeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHYECKONW HANpaBICHHOCTH M BaXXHOW pOJIU B
CO3/JaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYPhI, PEIICHUH TI00AIbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUILEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUM
YCHENIHOTO TPyJa M OKOJOTUYECKH KOMGMOPTHOW IKM3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TMOHUMAHUS CYIIHOCTH METOAO0B
MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUS SIBJICHUN OKPYXAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000OCHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB M MMEIOUIUMXCS [JAHHBIX C LEJIbI0 MOJYYEHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKHUE 3HAHUA s
penieHus IpoOJieM B peaibHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOM 1EATENbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30oBaHUIO0, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM 1O XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax MpodhecCHoHATBHOM
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3YJIbTAaTbl OCBOCHHA yqe6H0r0 npecamMeTa «XuUMus» Ha
YPOBHEC CPCAHCTO 06III€I‘O 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (Me}KHpCJIMeTHBIG) 06III€Hay‘{HI)IC MMOHATHA, OTPAXKAIOIIHUC
OCJIOCTHOCTD HaquOﬁ KapTUHBI MHpA H CHCHI/I(l)I/IKy MCTOJOB ITIO3HAHMA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax (MaTepI/I}I, BCUICCTBO, SHEPIrusA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMII, TUIIOTC3d, 3aKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCICIOBAHUC, Ha6J'II-0I[€HI/I€, HN3MCPCHUC, SKCIICPUMCHT U z:pyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[efICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH U COIIMATLHOW KOMITETEHITUH 00YyJarOIIHXCS;
CITOCOOHOCTH oOydJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEPCAJIbHBIC YUCOHBIC
JIEVCTBUS B ITIO3HABATEIILHOW U COIMATILHOM TPAKTHKE.

MeranpeagMeTHbIE pe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHUKATHBHBIMA W  PETyJISTUBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU NMO3HABATEJbHBIMH
JeHUCTBUSIMMN:

1) 6azoBble JOrHYecKHe TeHCTBHS:

CaMOCTOSITEILHO  (popMynmupoBaTh M aKTyalIM3UpOBaTh  IPoOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATH;

ONpENENIATh LEMU JEATEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH MX
JTOCTHKEHUS, COOTHOCUTH PE3YJIHTATHI ACATCIBHOCTH C MMOCTABJICHHBIMU LIEJISIMU;

HCTIOJIb30BATh IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPHU3HAKU MOHATHM M YCTaHABIMBATH MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEAKIUM;

YCTAHABIMBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXKAY H3y4Ya€MbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXJeHus (MHAYKTUBHbBIC, JCAyKTUBHBIC, IIO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSTHh B MPOILIECCE MO3HAHUS, UCIOIB3YyEMbIE B XUMHUHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIHHBIC MPEICTABICHUS — XUMHUYECKUM
3HaK (CMMBOJI) DJIEMEHTa, XuMUueckas (opMylia, ypaBHEHHUE XUMHUYECKOU
peakiuu — TMpU pPEIICHUU Y4eOHBIX MO3HABATEJIPHBIX W MPAKTHUECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJIECJIBHBIE MPEACTABICHUS VISl BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3zoBbIe HCCJIEI0BATEIbCKHE AelCTBHS:

BJIaJIETh OCHOBAMHM METOJ0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkiuu;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh I1OCTABICHHbIE
U CaMOCTOSITENIbHO C(OpPMYIMpPOBaHHBIE BOIMNPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI Jisi (DOPMUPOBAHMS THUIIOTE3bI 1O MPOBEPKE NMPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbBHOTO IUIAHUPOBAaHUSA U MPOBEIACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHpPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAaHHBIN OTUET O MIPOJICTIAaHHON padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOM HCCIIeIOBATEIbCKOM W MPOEKTHOM
JESTENBHOCTH, MPOSIBISTH CIHOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITENIBHOMY
MOUMCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3ajlad, IMPUMEHEHUIO Pa3IUYHbIX
METO/I0B O3HAHUSL.

3) pa6oTa ¢ uHpopmaIueii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX wuHPopMauuu (Hay4dHO-
MONYJISIpHAsl JIUTepaTypa XHUMHYECKOIO COJEpKaHUsl, CIpPaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETA), aHAMM3UpPOBaTh WHQPOPMAIIUIO PA3NTMYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3JIMYHBIC METOIBI MPHU TIOUCKE H
orObope wuHbOpMaAIMK, HEOOXOAUMOW Uil BBINOJHEHMS] Y4YEOHBIX 3a/ad
ONPEIEIIEHHOIO TUIIA;

MpUOOPETaTh OIBIT HCIOJb30BaHUSA WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PAa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO  BBIOMpATh  ONTHUMalIbHYIO  (OpMy  TpeACTaBICHUS
uHpopmaiuu (cxemMbl, rpaduKku, TuarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJI30BaTh HAYYHBIM S3bIK B KaueCTBE CpeACcTBa Mpu paboTe ¢
XHMHYECKOW WHQPOpMAIMEH: TPUMEHATh MEXKIpeAMETHbIe (pusnyeckue w
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00pEeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpEICTBA
HaTJISITHOCTH.

OByaeHne YHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU JIeHCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMOM TEMbI B XOJ€ JHUajora u/uiu
JUCKYCCUHM,  BBICKa3blBaTh  HJICH, (OPMYIUPOBATh CBOM  MPEIIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a1a4H;

BLICTYNAaTh C TMPE3EHTAIMe pe3yJbTaTOB IO3HABATEIBLHON JESITEIBLHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMHM TPH BHITIOJIHCHUHU
XUMHYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW paboOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIUPOBATH BBHIBOJIBI
o pe3yJibTaTaM NPOBEIEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS TO3MUIMI B
X07e 00CYXJIeHUs U 0OMEeHa MHEHHUSIMHU.

OgiaieHUe YHUBEPCATbHBIMHU PEeryJIATHBHBIMHU AeHCTBUAMM

CaMOCTOSATENIbHO IJIAHUPOBATh W OCYILIECTBIATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenensis €€ LeNu W 3aJayd, KOHTPOJMPOBATH W IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpeajiaraeMblii  aJrOpuTM JEHWCTBHH TMpH
BBIMIOJTHEHUU Y4YeOHBIX U HCCJIENIOBATENbCKUX 3a7ad, BBIOMpaTh Haubolee
3 PeKTUBHBIN CMOCO0 WX peImIeHHS ¢ YYETOM IIOYYCHHMs] HOBBIX 3HAHUM O
BEIECTBAX M XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH NIEATEIbHOCTH Ha OCHOBE CaMOaHaIH3a
1 CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckas XuMUSI»
OTpa)XaroT:

chOopMHUPOBAHHOCTh  TPEJACTABICHUM O XHUMHUYECKOM  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOW KApPTUHBI MHpPa, pPOJA XHMHUH B TIO3HAHUU SBJICHUU



npuposibl, B  (GOPMUPOBAHMU MBIIUIEHUS U KYJIbTYpPbl JUYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM ISl pEIICHUS TPAKTUUECKUX 3a/1a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIQJICHUE  CHCTEMOM  XMMHMYECKHMX  3HAHUW, KOTopas  BKIIIOYAET:
OCHOBOIIOJIAralOIINE TOHATHS (XUMHYECKUM DJIEMEHT, aToM, SJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPULIATETbHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass U COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIpHBIM O00BEM, YIVIEpOAHBIM CKeJleT, (PyHKIMOHANbHAS —TpyMa,
paauKall, U30Mepusi, ©30MEPhl, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YTIEBOI0POIbI,
KHACJIOPO/ U a30TCoJIepKalllue COEAMHEHHUS, MOHOMEp, MOJHMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMHHU; MHUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAaHMUsS TPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (PAKTONOTHUECKHUE CBEACHUS O CBOMCTBAaX, COCTaBE, IOJYUYCHHH U
0€30MacHOM HCTIOJIb30BAHUM BA)KHEHIITUX OPraHWYECKUX BEIIECTB B OBITY H
IPAKTUYECKOU JeATEILHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHMI BBISBIATH XapaKTEPHbIE MPHU3HAKH TOHSATHUH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIHME TOHSATUS MPHU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAILICHUN OPTaHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIOIB30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIs
COCTaBIICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB W YPaBHEHUHW XUMHUYECKHUX pEaKIuHu,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHX BEIIECTB JJIA WILTIOCTpAIlMU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPHUHAMICHKHOCTh H3YyUYECHHBIX
OpraHMYeCKUX BEHIECTB MO0 HMX COCTaBy U CTPOCHUIO K ONpeneIEHHOMY
KJIACCy/Tpynme COeAUHEHUN (YTJIeBOJOPOIBI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUs, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS), JaBaTb HM Ha3BaHUS 11O
cucremarnieckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OTAEJIBbHBIX OPraHWYECKUX BEIIECTB (STUJIEH, MPOMUJIEH, AalleTHJIEH,
STWJICHTJINKOJb, TIHIECPUH, (HeHon, GopMambAerusl, aneTanbIeTui, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBASI KUCJIOTA, CTEapUHOBAs KUCIOTA, TJIF0K034,
bpyKTO3a, Kpaxmad, MelToa03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh yMEHHS ONPEACISITh BUABI XUMHUYECKOH CBS3U B
OpraHUYECKUX COCTUHEHUSAX (OJMHApHbBIE U KPaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuuyeckux BemiectB A. M. byTiiepoBa 1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHM  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nUecKkue W XUMHYECKHE CBOMCTBA THUMUYHBIX MPEICTABUTENICH pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, 3TUJIEH, MPONMWJIECH, alETUIIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30J, METAHOJ, 3TAHOJ, ATUJICHIJIMKOJIb,
INIMLEPUH, (EHOJI, aleTalbIeru]l, MypaBbUHAs U YKCYCHas KUCJIOTHI, TJIOKO3a,
Kpaxmall, IeJUTI0103a, AMUHOYKCYCHAsl KUCIIOTA), WILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJy HUMH YPaBHECHHSIMU COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIUui C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePHU30BaTh UCTOYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (He(Th, TNPUPOJAHBIM Ta3, Yrojib), CHOCOOBI HX TNEpPepadOTKU U
MPaKTUYECKOE MPUMEHEHNE MPOTYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakuud MO W3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEIIECTB WJIA MPOJTYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOJIb3YEMbIX B XUMUU NPU W3YYCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOM0IeHne, U3MEpeHne, SKCIIEPUMEHT, MOJIEIIHPOBAaHHE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMUYECKHE 3HAHUS [UIsl TPUHITHS pEHICHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IATh TTPaBUIIa MOJIB30BAHUS XUMHUYECKOM
NOCYJIOM W J1a00paTOpHBIM O00OpYyJOBaHHWEM, a TaK)Ke MpaBmiia OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U  BBIIOJHATH XHUMHYECKUN
HKCIIEPUMEHT (TIPEeBpAIIEHUs OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, TTOTYUYCHUE
ATUJIEHA W U3YYEHUE €ro CBOICTB, KA4€CTBEHHbIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCJIIKOB MpU HArpEeBaHWM, IBETHHIE PEaKIMU OEIKOB) B
COOTBETCTBUM C TIpaBUJIAMH TEXHUKH O€30MaCHOCTU TMpuU OOpalleHuu ¢
BEIIECTBAMU W JA0OpPaTOPHBIM OO0OPYJOBaHUEM, TIPEICTABISATH PE3YIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peaknuii 1 GOPMYyITUPOBATH BBIBOBI HA OCHOBE ITHX PE3YJIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XWMHUYECKYIO
uHpOpMalMIO, TOJYy4aeMyl M3 Pa3HbIX MCTOYHUKOB (CpPEICTBa MacCCOBOM
uHopmanuu, IHTepHET U ApYyrux);



chOpMUPOBAHHOCTh  YMEHUW  CcOONIOJATh  MpaBWjia  DKOJIOTUYECKHU
1[eJecO00pa3HOro MOBEJIEHU B OBITY W TPYAOBOW JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3J0POBBbS U OKPYXKAIOIIEH NPUPOAHON Cpeabl, OCO3HABATh
OMACHOCTh BO3JEUCTBHUS HA JKUBBIE OPraHU3MBbI OIPEAENIEHHBIX OPraHUYECKHX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M TNPEJOTBPALIEHUS HMX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUsl 0Oy4YaroIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
OPUMEHSITh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIeNbIX M CHAa0OBUASIIMX OOYyYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns s 3anucu XUMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOHW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJIUM XHUMHUU B TIO3HAHUM SIBICHUI
Opupoabl, B  (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl  JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MTPAKTHUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHSA (XMMHUYECKUH 3JIEMEHT, aToMm, H30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, HIOHHAs, METAJTMYECKas, BOAOPOJIHAS ), KpUCTaJUIMYECKas peleTka,
TAMNBl ~ XUMHUYECKUX  pEaKIUid, PaCTBOpP, DJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJIMTHYECKAs JUCCOLMALMNSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaKkIih, XUMHUYECKOE€ pPaBHOBECHE); TCOPUU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAILCHUS dHEPrUU
NPy XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMMHH,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIEKAINIME B OCHOBE NMOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBIICHUH, (DaKTOJOTHMYECCKHE CBEICHHUS O CBOWMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HMCIIOJIB30BAaHUH BAXHEUIITMX HEOPTaHMYECKUX
BEIIIECTB B OBITY U MPAKTHYECKON JICSITEIbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATh XapaKTEPHbIC MPU3HAKU TOHATHIM,
YCTAHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHATHUS MPHU
ONMCAHUU HEOPTraHUYECKHUX BEUIECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOIUKY IS
cocTaBieHus (OpMyn BEIIECTB W  YpPaBHEHUH  XUMHYECKHX  pPEaKIHil,
cucreMarnueckyio HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BellecTB (yrapHblid ras, YrJ€KUCIbIA ra3, aMMHUaK, raméHas
W3BECTb, HETaIlIEHAsI U3BECTh, MUTHEBAS CO/A, TUPUT U IPYTUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPEIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHX JJIEMEHTOB B COCIUHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAs, METaJULIMUeCcKasi, BOJIOPOJIHAS]) B COCIMHEHUSX, THUII
KPUCTAJUTMYECKONM PEHETKM KOHKPETHOTO BeEIIecTBa (aTOMHAas, MOJICKYJIsIpHas,
MOHHAs, METAJTTUYECKAs), XapaKTep CpPebl B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO HX COCTaBY K OMNpEACIEHHOMY Kiaccy/Tpyrie
COeIMHEHUHN (MPOCThIC BEIIECTBA — METAJIBI U HEMETAJIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEPHBIE TUIPOKCU/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /.
N. MenneneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1-4 mnepuonoB Ilepmoanmdeckoli CHCTEMBI
xuMuueckux saemeHtroB JI. M. MenpgeneeBa, WMCIONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHbBIE opOuTanm, «QHEPTETUYECKHUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
0 meprojiam U rpymnmam llepuoanyeckon CUCTEMbI XUMUYECKUX d1eMeHTOB []. U.
Menpeneena;

chOpMHPOBAHHOCTh, ~YMEHHW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXKAY HEOPraHHU4YECKUMU
BEIIECTBAMU C ITOMOILBI0 YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMUYECKHE PEAKIMH TI0
pPa3IUYHBIM TNpPU3HAKaM (YUCIYy U COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakiu, U3MEHEHHUIO CTEMEeHEW OKHCICHUS DJIEMEHTOB, 00paTMMOCTH
peaKIiny, y4acTHIO KaTalnu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHA COCTAaBJISATh YPAaBHECHUS PEAKIMHA Pa3TUIHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT A0 KOHLA;



c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIUU, TMOJITBEPKIAIOIINE
KAQYECTBCHHBIA COCTAB PA3JIMYHBIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATH
ONBITHBIM IYTEM HMOHBI, IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pacKpblBaTh CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOIO OajaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XHUMHUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IPOMBILIJICHHOIO IOJIyYEHUsI CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUM 00 OOIMX HAYYHBIX TPHUHIUINAX M
AKOJIOTUYECKUX MPOoOIeMax XMMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUU NPOBOJUTH BBIYHCICHHUS C HCIOJIH30BAHHEM
MOHSTUSL «MaccoBasi JIOJIsl BEIIECTBA B PAacCTBOPE», OOBEMHBIX OTHOIICHHUM Ta30B
IPU XUMUYECKUX PEAKIUSIX, MACChl BEIIECTBA WU 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe WIM O00BEMY OJHOTO W3 YYACTBYIOIIMX B pPEaKIUu
BEIECTB, TEIUIOBOrO 3(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacChl
BEIIECTB, PEBPAILCHUS U COXPAHEHHS SHEPTUU,

c(hOopMUPOBAHHOCTh YMEHHM COOIOATh MPaBHJIa MOTB30BAHUS XUMUYECKOM
NOCyJIOM W Ja00paTOpHBIM O00OpyJOBaHHWEM, a TakK)Ke MpaBmiia OOpaIieHUus C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBIMOJHEHHUIO JaOOPaTOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUN IUIAHUPOBATh W BBIMOJHATh XUMUYECKHUH
JKCIIEPUMEHT (pa3yioKeHUE MEPOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTajau3aTopa,
ONPENICICHUE CpEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO  YHHBEPCAIBHOTO
WHJUKATOpA, BIMSHUE PA3IUYHBIX (AaKTOPOB Ha CKOPOCTh XMMHYECKON pPEaKIINH,
peaKkIMu MOHHOTO OOMEHAa, KayeCTBEHHBIC peaKIuu Ha cyinbdar-, kapOoHAT- U
XJOPUI-aHUOHBI, HA KATUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metamibl»y U «HeMmeTamisl») B COOTBETCTBHUU C TMpaBUJIaMHM TEXHUKH
0€30IacCHOCTH TPH OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYIOBAHHEM,
MPEJICTaBIATh PE3yNbTaThl XHWMHYECKOTO OJKCIepuMEeHTa B ¢dopMe 3alucu
YPaBHECHHH COOTBETCTBYIOIINX DPEAKIMA W (OPMYTUPOBATH BBHIBOJLI Ha OCHOBE
ATUX PE3YIBTATOB;

c(hOpMUPOBAHHOCTh yMCHUN KPUTHYECKH aHAIM3UPOBATH XHMHYECCKYIO
nHpOpMaNuIo, MMOJy4aeMyl0 W3 pa3HbIX MCTOYHMKOB (CpelIcTBa MacCOBOM
KOMMYHUKauu, UHTepHET U apyTux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBWia  JKOJOTUYECKU
1[€JeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM JESATENIBHOCTH B ILENAX
COXPAHEHHUSI CBOETrO 3/0POBbS M OKPYXKAIOIIEH MNPUPOIHOM Cpeiabl, OCO3HABaTh
OMACHOCTh BO3/ICMCTBUS HA KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarenss [IJIK, mosicHATP Ha mnpuMepax cHocoObl YMEHBLIEHUS U
MPEeIOTBPAIllCHHs] UX BPEAHOTO BO3IEMCTBUS Ha OPraHU3M YEJIOBEKa;

Usl 00Oy4YaloIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHE
MPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYINHBIX METOAAaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHenbIX M CHAa0OBUASIIMX OOYyYaloIIMXCS: YMEHHE MCIOIb30BaTh
penbeHO-TOYeUHYI0 cucTemMy obo3HadeHui JI. bpaiins nis 3amucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoTsbI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI OPraHMYECKO XMMUH
[Ipenmer oprannyeckoit xumuu. Teopust
1.1 CTPOEHUS OPTraHNYECKNX COEOUHEHNIT A 3 https://lesson.academy-
' p p 4 ' content.myschool.edu.ru/04/10
M. bytiepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
21 perne . CBOLOPO N 5 https://lesson.academy-
) PCACIBHBIC YITICBOAOPOIB! KaHpl content.myschool.edu.ru/04/10
HenpenenbHbie yriieBOAOPOIbI: aTKEHBI, https://lesson.academy-
2.2 6 1
aJIKaJINCHBI, aJIKWHBI content.myschool.edu.ru/04/10
2.3 ApoMaTHYECKUE YIIIEBOIOPOILI 2 https:/lesson.academy-
' P yr 0Pt content.myschool.edu.ru/04/10
[IpupoHbIE ICTOYHUKH YTIIEBOAOPOIOB https://lesson.academy-
2.4 3 1
U uX nepepadboTka content.myschool.edu.ru/04/10
Utoro no pazneny 13
Paznen 3. Kuciopoacoaepxxauue opranuueckue coeuHeHust
https://lesson.academy-
3.1 Crprst. @eron 3 content.myschool.edu.ru/04/10
39 Anbnerunbl. KapOoHOBBIE KUCIIOTHI. 7 1 https://lesson.academy-

CrnoxHble 3¢pupbl

content.myschool.edu.ru/04/10



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

https://lesson.academy-

33 YTIeBOE 3 content.myschool.edu.ru/04/10
Wroro mo pazneny 13
Pasjnen 4. A3zoTconepxainue OpraHuvecKkue coeTuHeHust
https://lesson.academy-
4.1 AMUHBI. AMUHOKHUCTIOTBL. benku 3 content. myschool.edu.ru/04/10
Wroro mo paznmeny 3
Pa3nen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHH S
https://lesson.academy-
>1 Hnacrvacest. Kayiyku. Bosokia 2 content.myschool.edu.ru/04/10
Hroro mo pazmeny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u Ilepnoandeckas cucTeMa XUMUYECKUX 3 https://lesson.academy-
' p content.myschool.edu.ru/04/11
anemenToB JI. . MenpaeneeBa
Crtpoenue BemectBa. MHOTOOOpa3zne https://lesson.academy-
1.2 4
BEIIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1.3 XMMUYCCKUE PeAKLH 6 1 1 content.myschool.edu.ru/04/11
MToro Ho base 13 https://lesson.academy-
TOTO 1O pasaety content.myschool.edu.ru/04/11
Pa3nen 2. Heoprannyeckasi Xumust
https://lesson.academy-
2.1 Merammr 6 1 content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 Hemerammex 9 1 1 content.myschool.edu.ru/04/11
CBs13b HEOPraHMYECKUX U OPraHUYECKUX https://lesson.academy-
2.3 2
BEILIECTB content.myschool.edu.ru/04/11
Htoro 1o basien 17 https://lesson.academy-
pasaely content.myschool.edu.ru/04/11
Pa3zpen 3. XuMus 1 ;KU3HbL
https://lesson.academy-
3.1 XUMHUA U KU3HD 4 P y

content.myschool.edu.ru/04/11
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Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KosmuecTBo yacos DJIeKTpPOHHbIe LM (POBbIE
]
u/n Tema ypoka B Kontposabueie | IlpakTuueckue = 00pasoBaTe/ibHbIE
cero
padoTsI padoThbI pecypchl
1 [IpenMeTt opraHMYecKOr XUMUH, €€ 1 https://lesson.academy-
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHE content.myschool.edu.ru/04/10
Teopus cTpoeHHs OpraHUYECKUX
2 coequuennit A. M. byriepoBa, €€ OCHOBHbIE 1 nitps://lesson.acadermy-
5 - Vi BYIIepoBa, content.myschool.edu.ru/04/10
MOJIOKEHHUS
[IpencraBnenue o Kiaccuuxanuu
3 oprann4eckux BemlecTB. HomeHnknarypa 1 https://lesson.academy-
(cuctemaruyeckas) 1 TpUBHAJIbHBIE content.myschool.edu.ru/04/10
Ha3BaHUs OPTaHUYECKHUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://lesson.academy-
TOMOJIOTUYECKHM psijL content.myschool.edu.ru/04/10
5 Mertan u 3TaH — OpocTeuIme 1 https://lesson.academy-
MPEJICTABUTEIN aJTKAHOB content.myschool.edu.ru/04/10
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 https://lesson.academy-
' p ’ content.myschool.edu.ru/04/10
7 OTUJIEH U NIPOMUIIEH — MPOCTEHIINE 1 https://lesson.academy-
MPEJICTABUTEN aJTKEHOB content.myschool.edu.ru/04/10
3 [Ipaktuyeckas padora Ne 1. «Iloxyuenue 1 1 https://lesson.academy-
JTUJICHA U U3YyYEHUE €r0 CBOKCTB) content.myschool.edu.ru/04/10
Anxanuensl. byranuen-1,3 u
https://lesson.academy-
9 MeTunoyraauen-1,3. [lonydyenue 1

CHUHTCTUYCCKOT'O KaydyKa U pPC3UHbI

content.myschool.edu.ru/04/10
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AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS,

https://lesson.academy-

10 TOMOJIOTUYECKHM psijl. ALeTUIIEH —
.. AR Al content.myschool.edu.ru/04/10
MPOCTEHIINIA MPEACTABUTENH AIIKHHOB
11 Brrunciienus o ypaBHEHUIO XUMUYECKOMN https://lesson.academy-
peakuuu content.myschool.edu.ru/04/10
Apenbl: 0eH30J1 ¥ TONy0J1. TOKCUYHOCTh https://lesson.academy-
12
apeHOoB content.myschool.edu.ru/04/10
13 I'eneTnueckas cBs3b yrieBOJAOPOIOB, https://lesson.academy-
MIPUHAJUISKAINX K PA3JIMYHBIM KJlaccaM content.myschool.edu.ru/04/10
IIpupoaHbIe HCTOYHHUKU YIIIEBOAOPOIOB:
14 I pI/I po HBI! a3 U MOI :Ele He(i)TI;HBIe https://lesson.academy-
PHPOA 7 R content.myschool.edu.ru/04/10
ra3bl, He)Th ¥ MPOAYKTHI €€ epepadoTKH
[IpupoaHble HCTOYHUKHU YTIIEBOJOPOJIOB:
15 MIPUPOJIHBIN a3 U MOMyTHBIC HePTSIHBIC https://lesson.academy-
PHpoA It . content.myschool.edu.ru/04/10
rasbl, HeTh ¥ MPOIYKTHI €€ TepepadoTKH
KonTtponbHas padoTa mo pazaeny https://lesson.academy-
16
«YTIeBO10POIbD) content.myschool.edu.ru/04/10
17 [IpenenbHble OJIHOATOMHBIEC CIIUPTHI: https://lesson.academy-
METaHOJI U 3TaHoJI. BoiopoiHas CBs3b content.myschool.edu.ru/04/10
18 MHOroaroMHbI€ CIIUPTHI: STUIICHIJIUKOJIb U https://lesson.academy-
TJIULEPUH content.myschool.edu.ru/04/10
19 @DeHoI: CTPOCHUE MOJIEKYIBI, (PU3HUECKre U https://lesson.academy-
XUMUYECKUE CBOMCTBA, IPUMEHEHHE content.myschool.edu.ru/04/10
20 Anpaeruapl: GopManbAaerua u https://lesson.academy-
aneTanbpIerua. AeToH content.myschool.edu.ru/04/10
21 OAHOOCHOBHBIE TMpe/ieNIbHbIE KAPOOHOBBIE https://lesson.academy-
KHMCJIOTBI: MypaBbMHAs U YKCYCHas content.myschool.edu.ru/04/10
22 [Ipaktuyeckas pabora Ne 2. «CBoiicTBa https://lesson.academy-
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pacTBOpa YKCYCHOM KUCJIOTBD»

content.myschool.edu.ru/04/10

CTCapI/IHOBafl 1 0JICMHOBAas KHUCJIOTHI, KaK

https://lesson.academy-

23 €IICTAaBUTE c apOOHO
TpEACTABUTC/IH BBICIIMX KAPOOHOBBIX content.myschool.edu.ru/04/10
KHACJIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX https://lesson.academy-
KHCJIOT, NX MOIOIIlee JIeiicTBIE content.myschool.edu.ru/04/10
CrnoxHbie 3(UPBI KaK TPOU3BOIHBIC
25 KapOOHOBBIX KHUCIOT. [ MOpOIN3 CIIOKHBIX https://lesson.academy-
p - MAp content.myschool.edu.ru/04/10
3¢upoB
26 Kupsl: ruiposin3, IpUMEHEHHE, https://lesson.academy-
OMoJIOTHYECKas POJIb JKHPOB content.myschool.edu.ru/04/10
VYrneBopl: cocTaB, KilaccupUKaIius.
27 Baxkneiue npencraBuTenn: ITIII0K03a https://lesson.academy-
pea ) ’ content.myschool.edu.ru/04/10
dbpykTo3a, caxapo3a
Kpaxman u niemnrono3a kak npupogHbie https://lesson.academy-
28
MOJIMMEPHI content.myschool.edu.ru/04/10
KourponbHaas pabora 1o paszaein
29 <<KI/ICJI;0 0JICO pe Ka I/Iei FaHI/I}‘]leCKI/Ie https://lesson.academy-
POACOACPAAIL P content.myschool.edu.ru/04/10
COEIMHEHUSD
30 AMUWHBI: METUIAMUAH U aHUJINH https:/lesson.academy-
’ content.myschool.edu.ru/04/10
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
31 OpraHUYECKUE COCIUHEHUS, UX https://lesson.academy-
p 8 ’ content.myschool.edu.ru/04/10
ouosiornuyeckoe 3HaueHue. [lentuast
32 benku xak npupoaHbie https://lesson.academy-
BBICOKOMOJIEKYJISAPHBIE COEAMHEHUS content.myschool.edu.ru/04/10
33 OCHOBHBIE TOHATUA XUMUU https://lesson.academy-

BBICOKOMOJICKYJIAPHBIX COCIUHEHUI

content.myschool.edu.ru/04/10



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

OcHoBHEIC METOJbI CUHTC3a

https://lesson.academy-

4 78
3 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1 content. myschool.edu.ru/04/10
IInacTmaccel, Kay4ykH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

KoaunuecTBo yacoB

DJIeKTpPOHHbIE LM (POBbIE

Jrj;_)n Tema ypoxa Beero Konrtpoannsie | IlpakTuueckne | 00pasoBaTeibHbIE
padoTsI padoThbI pecypchl

1 XUMHUYECKUH 2JIEMEHT. ATOM. DIIeKTpOHHAs 1 https://lesson.academy-
KOH(UTYpaIs aTOMOB content.myschool.edu.ru/04/11
[Iepnoanueckuit 3akoH u [lepnoandeckas

9 cucTeMa XUMMHUYEeCKuX demMeHToB /I, 1. 1 https://lesson.academy-
MenneneeBa, UX CBSI3b C COBPEMEHHOM content.myschool.edu.ru/04/11
TEOpHUEN CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHX DJIEMEHTOB M HX COCIMHCHUH 110

3 rpyIaM U nepuojaM. 3HaueHUe 1 https://lesson.academy-
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI content.myschool.edu.ru/04/11
xuMudeckux sneMmeHToB .M. MenzaeneeBa B
Pa3BUTUHU HAYKH
Crpoenue BeliecTBa. XUMUYECKas! CBSI3b, €€

4 BH/JIbI; MEXaHU3MbI 00pa30BaHUS KOBAJICHTHON 1 https://lesson.academy-

content.myschool.edu.ru/04/11
cBs3u. BogopoaHas cBs3b
BasleHTHOCTB. DIJIEKTPOOTPUIIATEITLHOCTD.

5 Crenens okuciieHus. BemecTBa 1 https://lesson.academy-
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO content.myschool.edu.ru/04/11
CTPOEHHUS
[Tonsatue o nucnepcHeIX cucreMax. MicTuHHbIe

6 Y KOJUIOMJHBIE pacTBOPbI. MaccoBas 10151 1 https://lesson.academy-

content.myschool.edu.ru/04/11
BEILIECTBA B paCTBOpE
7 Knaccugukaus 1 HoMeHKIaTypa 1 https://lesson.academy-
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HEOPraHUYECKUX COEAUHEHU. [ 'eHeTnueckas
CBSI3b HEOPraHUYECKUX BELIECTB, PAa3JIMYHBIX
KJIaCCOB

content.myschool.edu.ru/04/11

Krnaccudukarus XuMHUECKUX pEeakui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.

https://lesson.academy-

8 3aK0H COXpaHEHHS MacChl BEIIECTB; 3aKOH
P R content.myschool.edu.ru/04/11
COXpaHEHUd U IIPEBPAILICHUS SHEPTUH IIPU
XUMHUYCCKUX PCAKIUAX
9 CxopocTts peakiuu. OOpaTuMbie PeaKInu. https://lesson.academy-
XHWMHYECKOE paBHOBECHE content.myschool.edu.ru/04/11
[IpakTnueckas padota Ne 1. «Bnusinue
10 a3JMYHBIX (DAKTOPOB HA CKOPOCTh hitps.Ailesson.acaiemy-
p . p p content.myschool.edu.ru/04/11
XUMHUYECKON peaKinm»
DnekTpoauTruyeckas auccoruanus. [lonstue o
1 BoZopoaHOM Mokasarene (PH) pactBopa. https://lesson.academy-
Peaxiiun nonnoro oomena. I'unponus content.myschool.edu.ru/04/11
OpPraHUYECKUX U HEOPTraHMYECKUX BEIECTB
OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
https://lesson.academy-
12 [TonsiTie 006 31eKTpoIM3€e pPacIuIaBOB U
. content.myschool.edu.ru/04/11
pacTBOpOB comeit
13 KonTtponsHas pabora no pazaeny https://lesson.academy-
«Teoperndeckre OCHOBBI XUMHUM content.myschool.edu.ru/04/11
Mertainisl, ux nonoxxenue B [lepuoanyeckoit
cUCTeMe XUMHUYecKux >nemeHToB /1. U.
https://lesson.academy-
14 MenieneeBa 1 0COOEHHOCTH CTPOEHUS
. content.myschool.edu.ru/04/11
aToMmoB. O01ue pu3nyecKue cBONCTBa
METaJJIOB
. https://lesson.academy-
15 CrinaBel METAIOB. DIIEKTPOXUMUYECKHUH Psi

content.myschool.edu.ru/04/11
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HaIpsHKEHUH METaJUIOB

XHUMHYECKUE CBOMCTBA BaXKHENUIIIUX METAIJIOB

https://lesson.academy-

16 HATPUH, KaJni, KaJbl[i, MAarHU1
(naTpu, N ’ HHH, MATHIH, content.myschool.edu.ru/04/11
ATIOMUHMI) U UX COCIMHEHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX https://lesson.academy-
COCTMHEHNH content.myschool.edu.ru/04/11
18 XuMHYecKre CBOMCTBA IIMHKA, JKelie3a U UX https://lesson.academy-
COCTMHEHNH content.myschool.edu.ru/04/11
[Mpaktuyeckas pabora Ne 2. "Pemrenune
19 DKCIEPUMEHTANILHBIX 32124 10 TEME https://esson.academy-
p s content.myschool.edu.ru/04/11
«Metamien»"
Hewmerannsl, nx nonoxenue B [lepuoanueckoit
20 CHCTEME XMMUYECKHuX 3j1eMeHToB [[. U https://lesson.academy-
T content.myschool.edu.ru/04/11
MenpeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB
dusnueckre CBOMCTBA HEMETAIIIIOB.
21 AJTOTpOIUS. HEMETAJLIOB (Ha MpUMepe hitps.Jilesson.academy-
p prMep content.myschool.edu.ru/04/11
KHCJIOpOJia, cepbl, pocdopa u yriiepoaa)
99 XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPhI U UX https://lesson.academy-
COEeIUHEHUN content.myschool.edu.ru/04/11
23 XHUMHYECKUE CBOMCTBA a30Ta, pocodpa u ux https://lesson.academy-
COEUHEHNN content.myschool.edu.ru/04/11
24 XHUMHUUYECKUE CBOICTBA yriiepoaa, KpeMHUs U https://lesson.academy-
UX COEIUHEHUHN content.myschool.edu.ru/04/11
o5 IIpuMeHeHre Ba)XHEUIINX HEMETAIIOB U UX https://lesson.academy-
COCIMHEHU I content.myschool.edu.ru/04/11
O00011eHrEe ¥ CUCTEMATH3aIUs 3HAHUH 10
https://lesson.academy-
26 teMe «Hemeranne». BeraucineHus mo

YPaBHCHHUAM XUMHUUCCKUX peaKLII/Iﬁ )51

content.myschool.edu.ru/04/11
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TEPMOXUMHUYECKUE PACYETHI
[Ipaktuyeckas padora Ne 3. «Pemenune
27 SKCIIEPUMEHTAIBbHBIX 327124 110 TEME 1 https://lesson.academy-
" P " A content.myschool.edu.ru/04/11
Hemeramnsr"»
KonTtposnsHast padora o remam «MeTauibl» U https://lesson.academy-
28 1
«HemeTtamen» content.myschool.edu.ru/04/11
29 Heoprannueckue u opraHu4eCcKue KUCIOTHI. 1 https://lesson.academy-
Heoprannueckue u OpraHn4eCKre OCHOBAHUS content.myschool.edu.ru/04/11
AMdoTepHbIE HEOPTraHUYECKUE U
30 OpPraH4ecKue COeIMHEeHUS. | eHeTnueckas 1 https://lesson.academy-
CBSI3b HEOPTaHWYECKUX U OPTaHUYECKUX content.myschool.edu.ru/04/11
BEILECTB
Ponb xuMun B 00ecIeYeHNH 3KOJIOTHYECKOM,
31 DHEPreTHYECKON U MHUILEBOI OE€30IMaCHOCTH 1 https://lesson.academy-
p Hl ’ content.myschool.edu.ru/04/11
Pa3BUTHU METUITUHBI
IIpencrasnenus 00 OOMMX HAYYHBIX
32 anHanax OPOMBIIIICHHOTO Z[‘:m CHUSI 1 https://lesson.academy-
P N P i content.myschool.edu.ru/04/11
BaYKHEHIIINX BEIIECTB
33 YenoBek B MUPE BELIECTB U MATEPHUAIIOB 1 https://lesson.academy-
pe Betll P content.myschool.edu.ru/04/11
34 X 1 https://lesson.academy-
MMHA | 3/10pOBBE FeIoBeKa content.myschool.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

Xumus, 11 kmace/ Pymsutuc T.E., ®enpaman @.I'., AxuuonepHoe oO0IIECTBO
«M3parenscTBO «lIpocBenienue

Xumus, 10 kmace/ Pymsutuc T'.E., ®enpaman @.I'., AxumoHepHOoe 0OIIECTBO
«3narenscrBo «IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

Xumust (yriiyOoneHHbIl ypoBeHb). Peanuzarus tpeboanuit dI'OC cpennero
oOmero odopazoBanus : MeToaudeckoe nocodue st yuurens / [A. A. Kasepuna,
M. I'. Cuactuna] ; vayu. pea. H. B. CBupuaenkona ; noa pen. A.A. Kasepunoil. —
M. : ®T'BHY «UucTuTyT ctpateruu pa3Butusi oopazosanus», 2023. — 100 c.: ui.

Metoaundeckoe mnocobue. Xumus. 8-9 kmaccel 0a30Bbiii  ypoBenb (2022 .
Xumus. 8-11 knaccel: paboune mporpammsl k yueOnukam I'. E. Pynsuruca, ©. I'.
@®enpamana. ba3oBeiil ypOBEHb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBHI CETH
UHTEPHET

https://www.yaklass.ru

https://ds.1sept.ru/

https://prosv.ru/

https://.edu.ru
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