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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XHMMHH Ha YpPOBHE CpelHEro o0mero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapTe COO, ¢ yuétom KoHuenuuu npenojaBanus yaeOHOTo
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opraHusamusax Poccuiickoit deaeparium,
peaIu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue [IpaButenscta P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY HOJIXOJOB K pa3pabOTKe MpPOrpaMMbl IO XUMHH, K ONpPEIEICHUIO
oOmieil ctparerut oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTU LIEJIEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHuUe, IOJIy4aeMOe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOIIMM 3TAallOM peau3aluh  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHMS 3aKOHOB NMPUPOALI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YEJIOBEKa, a TAKKE KOJIOTMUECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/10POBBIO
U TPUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydaroUIuxcsl Ha
YPOBHE CpeIHEro 0011ero o0pa3oBaHus cpeiCTBaMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAENIEHBI B IPOrpaMMe MO XUMHUHU C
y4€TOM creuu@uKd HayKd XUMHUH, €€ 3HA4YC€HHs B TMO3HAHUU MPUPOILI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUETOM OOIIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XuMUSl KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0Co0yio pojib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXalolleM MHpe KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSA3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOAEHCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMU, XUMUs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO PpPAa3BUTHUS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cootBercTBUMM C OOHMIMMHM LENSIMH W TPUHIIMIAMHU CPEIHEro OOIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
M3YUYEHHUS) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBisiomuMu  npeaMera  «XuMUs» SBIAIOTCA  0a30BbIe KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckoil xumuu. @opMUPOBaHUE JAHHON CHUCTEMbl 3HAHUW MPU HU3YUYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepxkanusi KypcoB — «Opranundeckas xumusi» u «OOmas u
HEOpraHuveckas XuMus» cQopMUpoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MPEACTABICHUI O CTpOeHUH BenlecTB. CBeeHus 00 H3ydyaeMbIX B Kypce BeIlecTBax
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XMMHUU  [OJYy4arOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUYECKOU PEeaKIIUH.

ITon HOBBIM yTIJIOM 3peHUs B TMpeaMere «XuMus» 0a30BOro YpOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHMid O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUS JONONHsIeTCs B Kypcax 10 u 11 kaccoB anemenTamu
coJlep KaHusi, UMEIOIIMMU KYJbTYPOJOTUYECKU M TPUKIAJHON Xapakrep. OTU
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATEIbHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHUA XMMUH, TIOMOTAI0T BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(DOPMALIMIO U IPUMEHSITH €€ JJIs TONOJHEHUSI 3HaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEpKaHHe y4eOHOro mnpeamera «XHMHUS» JaHHOTO YPOBHS U3YYEHHS
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y OOYUAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKkuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOT0 U OPraHMYeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYUI MEXIy HOBBIMU (DaKTaMHM M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Tak)ke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B nmane pemieHus 3agad  BOCHUTAHUSA, Pa3BUTHUS U COLUATU3ALMU
OOy4JaromMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCaJIbHBIX YUEOHBIX AEMCTBUI, UMEIOUINX 0a30BO€ 3HAYCHHE JIJIsl pa3IMUHbIX
BUJIOB [ICATCIILHOCTH: pEIICHUs Npo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uH(popMaluu, HEOOXOAUMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTHYECKOW U
VICCJIEIOBATENBCKON JI€ATEIbBHOCTH, 3aHMMAIOUIEN BAaXKHOE MECTO B IIO3HAHUU
XUMUH.

B mpakTuke mnpenonaBaHus XMMHM KaKk Ha YpPOBHE OCHOBHOI'O OOIIETo
oOpaszoBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, P ONPEICTICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4YeHUs
IpeMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO aHHOM TOYKE 3pEHUs TJIABHBIMU LIEJSIMM HM3Y4YEHHUs IIPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsItOTCA:

e (opMupoBaHWE CHCTEMBI XHUMHUYCCKHX 3HAHUHA KaK BaKHEHIICH
COCTABJISIFOLIEN €CTECTBEHHO-HAy4YHOW KAPTUHBI MHpA, B OCHOBE KOTOPOH JIEXkKaT
KJIIOUEBBIE IOHATHS, (yHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE SI3bIKA
HAayKH, YCBOGHHE M TOHUMAaHHE CYIIHOCTH JOCTYNHBIX  00001eHu
MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpPHEH HUX pPa3BUTHS U
CTaHOBJICHHUS,

e (opmupoBaHHUE U Pa3BUTHUE IPEJICTABICHUN O HAYUYHBIX METO/AAX [TO3HAHUS
BEUIECTB U XHMMUYECKUX DPEAKIUi, HEOOXOJUMBIX JUIsl NMPUOOPETEHUs YMEHUMH
OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMHUYECKHUX SIBJICHUI, HMEIOIIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON U IIOBCEAHEBHOMN KU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB AEATEIBLHOCTH, CBA3AHHBIX C HAOIIOJCHUEM
U 00BSCHEHUEM XMMHUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM MPaBUII OE30M1aCHOTO
oOpalleHusl ¢ BEIIEeCTBAMHU.

Hapsiny ¢ aTuM, copepskarenbHasi XapakTepUCTHKA 1eJIe U 3a/1a4 U3y4YEHHUS
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME CpeHero ooOuiero oOpazoBaHus. CerogHs B
IPENoAABaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS NPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHWM, a (DYHKIIMOHAIBbHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMU U YMEHMSIMU
aAKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOM KU3HU JUJISl PELLICHHUSI
IIPaKTUYECKUX 3a]a4.

B cBs3u ¢ 3TUM TOpU HM3yYEHUU NpeaAMeTa «XUMHUS» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanranus o0yJyaroumxcs K yCJIOBUSAM JTMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsiX, CBI3AHHBIX C BEIIECTBAMHU U UX
PUMEHEHUEM;

dopMupoBaHne y OOy4yaroUMXcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUS ONbITA JEATEIbHOCTH, KOTOPAasi 3aHUMAET BAXKHOE
MECTO B MO3HAHWU XHMHH, a TaKXKe JUIsl OIEHKH C TMO3MIMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEM 00yJaromuXcs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOU WH(DOPMAITUN XUMHYECKOTO COJICP KAHMS;

dbopMupoBaHUE U Pa3BUTHE Y 00YYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHWE Yy oOOydyaromuxcsi YOeKIEHHOCTH B TI'yMaHUCTHYECKOM
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
PalMOHAIBHOTO TPUPOIONOIB30BAHUS, TTOMIOJIHEHUSI SJHEPrETUYECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOILIEHHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueGHOM maHe cpeaHero oo6imero oOpa3oBaHMs TPEAMET «XHUMHS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HAyUHbIC
PEAMETHI.

OO611ee Yyncio 4acoB, OTBEACHHBIX JIJISI U3YUCHHS] XUMUHU, HA 0230BOM YpOBHE
cpeaHero obiiero oopazoBaHus, coctaisieT 68 yacoB: B 10 kiacce — 34 gaca (1 gac
B Hezemro), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHu4YecKo XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHenniit A. M. bytneposa, e€ ocHoBHBIE MoNI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYeCKuXx BemecTB. [omousorus, wuzomepus. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenue o kmaccupuKalu OpraHMueckux BemiecTB. Homenkarypa
OpraHUYeCKUX COEAMHEHUM (CHUCTEeMaThyecKas) | TpUBUAJIbHbIC Ha3BaHUs
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOAbl M3YYEHHS] BEIIECTB W HX IMPEBPALICHUM:
O3HAaKOMJIEHUE ¢ 00pa3liaMH OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKHX BEIIECTB, HAOJIOJICHUE U OIMCaHUE
JIEMOHCTPAlMOHHBIX OMBITOB IO MPEBPAIICHUID OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHuM (IJ1aBjieHUE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOECHHE, TOMOJIOTMYECKUW pAn. MeTraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (DU3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUUYECKUH psii. DTUJIEH U MPOIMUIIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (DU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpaTallUM, OKUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u mMetunOyraaueH-1,3: cTpoeHue, BakHEHIIHE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUM psall. AlleTUIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apensbl. benson: cocras, crpoeHue, GU3NUYECKUE U XUMUYECKHAE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue U npumererue. TOKCUIHOCTb apeHOB.



['eneTnueckas CBA3b MEXAY YIVIEBOAOPOAAMH, NMPHUHAICKAIIUMHU K Pa3IM4YHbIM
KJIACCaM.

IIpupoaHBIlE MCTOYHHMKHM YIJIEBOAOPOAOB. lIpupoaHBI Ta3 M HOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKUW), nupoau3. IIpomykrsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCNEepUMEHTAIBHBIE METOJIbl HM3y4Y€HHs BELIECTB M HMX MPEBPAILECHUN:
O3HAaKOMJIEHUE C 00pa3aMu I1acTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTe»
1 «YTOIb», MOJIEINPOBAHUE MOJIEKYJ YIJIE€BOAOPOAOB U TAJIOT€HONPOU3BOIHBIX,
IPOBEJCHUE PAKTUYECKOW PabOThl: MOJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOAHOIO BENIECTBA WM MPOAYKTA PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

IIpenenpHble OXHOATOMHBIE CHUPTBI. METaHON M JTaHOJ: CTPOEHUE,
du3nueckue M XHUMHYECKHME CBOWMCTBA (peakUWd C AaKTUBHBIMU METaJIAMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaromMHble  CHUPTBHL. ODTHJICHIVIMKOJAb M T[JMLEPHH: CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

deHol: CTpOCHUE MOJICKYNBl, (U3MYECKHUE W XHMHYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerupl U kemouvl. DOpMANBAETHI, aUeTadblAerui: CTPOCHHE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHHS M BOCCTAHOBJIICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas W
YKCYCHasl KHCIIOTBI: CTpO€HHEe, (pU3MUecKue U XUMHUYECKHE CBOICTBa (CBOMCTBA,
oOuue AJig Kiacca KUCIOT, peakuus 3TepuuKalim), noayyeHue u NpuMeHEHHeE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

Cnoxuble 3¢upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.

VYrneBoapl: cocTaB, KiaccupuKkauus — yrieBoaoB  (MOHO-, OU- U
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(ll), okucieHne aMMHuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIICHHE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MIPUMEHEHHUE, OMOIOrnYecKast poJib.
®dotocunre3. PpyKTo3a KaK U30MEP IIIOKO3bI.

Kpaxman u 1ennrono3a kak npupojanbie noinuMmepsl. CTpoeHrne Kpaxmana u
neunono3bl. Pu3nueckue M XHUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DOKCIEepUMEHTAIBHBIE METOJIbI M3y4YeHHUs BEIIECTB M WX TPEBpAICHUN:
poBeJcHUE, HAOMIOJEHNEe W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KaueCTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcuzmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunnos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcumom wmemu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3a1aun.

Boluucienuss mo ypaBHEHHI0O XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJIYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MIIM IPOAYKTOB PEAKITUH).

A3zoTcoieprkaniie OpraHn4eckiue COeAMHEHNUA.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHNYecKue coequHeHus. Ouznueckue
U XUMUYECKHE CBOWCTBAa aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonornyeckoe
3HaYeHHE aMUHOKUCIOT. [lenTus.

benku kak mpupoaHBIE BBICOKOMOJEKYISIDHBIE coequHeHus. [lepBudunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJIbI M3Y4YeHHUs BEIIECTB U HX TNPEBPAICHUN:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuH, [IBETHHIC PEAKIIUU OEITKOB.

BroicokoMouieKkyJIsIpHBIE COeTMHEHUST

OcHOBHBIE TOHSTHSI XUMHH BBICOKOMOJIEKYJIIPHBIX COSIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYIIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHS.

OKCNepUMEHTAIbHBIE METOJIbI M3y4YeHHUs BEHIECTB M WX TPEBPAICHUN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXnpeMeTHBIX CBSI3eH U N3YYEHUH OPTraHUIECKON XUMUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-



HAYYHBIX TIOHATHUW, TaK W TIOHATUU, SBISIONIMXCS CUCTEMHBIMU JUIS OTACIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO01mre ecTeCTBeHHO-HAYYHbIE TIOHATHS: SIBJICHHUE, HAYYHBIH (DaKT, THIIOTE3a,
3aKOH, TEOpHsl, aHAIN3, CUHTE3, KiacCH(UKALUs, TIEPUOJUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICMPOBAHHE.

®dwu3uka: MaTepus, DJHEpPrHs, Macca, aTroM, »JJCKTPOH, MOJEKYya,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BeIeCTBa, (PU3MICCKUE BETUYUHBI M SMHHIIBI X U3MEPCHHUS.

buonorus: xnerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHWOJIOTHMYECKH AaKTUBHBIC BellecTBa (OCJIKH, YIJIEBOIBI, JKHPHI,
(dhepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC NCKOMIAaeMbIe, TOTUIHUBO,
pPECYpCHI.

TexXHOJIOTHS: THIIEBbIC IMPOJYKTHI, OCHOBBI PAIlMOHAIBHOTO IHUTAHUS,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETHYECCKHUE MPeTapaThl, MaTeprabl U3
UCKYCCTBCHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMUMHH

XUMUYECKHI 3JIeMEeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAs
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpe/esieHrs JIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepuoanyeckuit 3akoH u Ilepuoanueckas cucrema XMUMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucTeMbl
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TEpUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemecTBa. XHUMHYECKas CBs3b. BUAbl XHUMHUYECKOW CBA3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJNEKYJTApPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.



[Tonarue o gucnepcHbIx cucremax. VICTHHHBIE UM KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPTaHUYECKUX COEIMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HEeTHYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuua. Krnaccupukanmuss XUMUYECKUX  peakuuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocThb peakiuu, €€ 3aBUCUMOCTb OT Pa3NUYHBIX PakTopoB. OOpaTuMbIe
peakunu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUSIOMIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponutuyeckas aucconuanusi. CUiibHbIE U clia0dbie AIeKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M HMX MPEBPAILCHHIA:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHtoB /. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAaOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUU KATAIN3ATOPA, ONMPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCAILHOTO UHIUKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBE/ICHHE
MpaKTUYECKON paboThl «BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuum».

Pacuérnblie 3anaum.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKHUX peEakiui, B TOM 4YHUCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas AOJIS
BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramner. Ilonoxenune HemertaioB B Ilepumogmueckoin  cucreme
xuMuueckux syeMeHToB J[. M. MennaeneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpOJa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBAa BAKHEHIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yrmepoga U KpeMHHMs)) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUMU.

Meramnsl. Ilonoxenne MmertamuioB B llepuoauueckon cucremMe XMMHUYECKUAX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue guiznueckue cBoicTBa MeTaylioB. CIUlaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIIOB.



XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPHM, Kalaui, KaJdblUi,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUM.

O6mue crocoObl monydeHus: MeTawioB. [IpuMeHeHre MeTauioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB U MX MPEBPAILCHUI:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJCHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00pAaTOPHBIX OMBITOB (B3aMMOJCICTBHE THAPOKCHIA AFOMUHUS C PACTBOpaAMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

Pacuérel Macchl BemiecTBa UM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJHO
13 BEILIECTB UMEECT MPUMECH.

XuMuA 4 )KU3Hb

Ponp xumuu B oOecrieueHUn 3KOJIOTHYECKOM, YPHEPTreTUYECKON 1 MUIIEBOU
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSTHE O HAyYHBIX METOAAaX IMO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOUMMX HAy4YHBIX MPUHLIMMNAX M[POMBIIUICHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHUPE BEIIECTB M MaTEPUATOB: BAXKHEUIIHNE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIMOHHBIE MATEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuabl JIJs 3JIEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAIIbHBIC
yaoOpeHus.

XuMHUsL ¥ 3J0pOBbE YEJIOBEKA: MpaBUJIa HMCIOJIB30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToOB OBITOBON XUMHUH B
MTOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzammss  MeXNpeIMETHBIX  CBSI3eM MpU  U3yYEeHUH OOmer
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce oCcylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBJISIONIUXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61ue ecTecTBEHHO-HAYUHbIC MOHATHS: HAy4YHBIM (PakT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®du3uKa: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.



buonorusa: kmerka, opraHu3M, 3KocucTtema, Ouochepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepalibl, TOpHbBIE MIOPOJIbI, MOJE3HbIE UCKOTTaeMbI€, TOILIUBO,
peCypchl.

TexHoJIOrus: XUMUYECKAs] MPOMBIIUICHHOCTh, METAJLTYprHUs, TPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBINUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHAIIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEHEI'O OBIIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTCTBHHM C CHCTEMHO-AEATEIbHOCTHBIM TOIXOIOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaMeTa «XUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHME OOYYAIOIIUMHCS POCCUHUCKOM TPaKIaHCKOM HIESHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPEICTICHHIO;

HAJIMYMEe MOTHBAILIMU K 00y4EHHIO;

IeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYaronIuxcsi PyYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS IKOJIOTUUECKON KYJIbTYPhl M CHIOCOOHOCTH CTaBUTh
1[EJTN U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIMuHOCTHBIE pPE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHs» TOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMHU, COIMOKYIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMU
U HaeaJaMyd POCCHUHCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMM U  TpaBWIAMH  TOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TMpoIleccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pE3yJdbTaThl OCBOCHUS TpeaMeTra «XUMHUS» OTPaKaoT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEILHOCTH
o0yJaromxcs Mo peain3aiuy MPUHITHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpa:KaaHCKOr0 BOCIIMTAHMSA !

OCO3HaHMS 00YUYaIOIUMHUCS CBOUX KOHCTUTYITMOHHBIX TPaB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAIKY;

IPEICTABIICHUS O COIMAIBHBIX HOpPMax M TMpaBUaX MEXITHIHOCTHBIX
OTHONICHUH B KOJUICKTHBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NOHMMaTh W NPUHUMATh MOTHBBI, HAaMEPEHHs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IATPHMOTUYECKOT0 BOCTIUTAHUSA:

LHEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY W HAy4YHOMY HaCIEIUIO0
OTE€UYECTBEHHOMN XUMUM;

YBOXCHHUSI K TPOIECCY TBOpYECTBA B OOJIACTH TEOPHUH M TMPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpECa W TI03HABATEIbHBIX MOTHMBOB B IMOJYYEHUH U MOCIETYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

HPAaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U ITOCTYIKM CBOMX TOBApHILIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) gpopmMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl LIEHHOCTeW 3J0poBOro u 0Oe3omacHoro oOpa3a KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJI0/IeHNs MpaBuil 0€30MacHOTO OOpalleHusi C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHHUS LIEHHOCTH TpaBWJ HHAUBUIYAIbHOTO M KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

OCO3HaHMS MOCJIEICTBUA M HENPUITUS BPEAHBIX MPUBBIUEK (YMOTpeOaeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEeI0BaTEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4yacTU€ B pEIICHUHM MPaKTUYECKUX 3ajad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAaKTUYECKOMY M3Y4YEHHIO MPodeccuil pa3inyHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUAYATLHONH TPACKTOPHH
oOpa3oBanus, Oymymiedi mpodeccun W peanm3anud COOCTBEHHBIX IKU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€J1IeCO00Pa3HOTO OTHOIICHUSI K MPUPOJAE, KaK HCTOUHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

NOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTMYECKHX MpoOJeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HaHMSI HEOOXOAMMOCTH UCIIOIb30BaHUS JOCTHKEHUW XUMHUU JJIst
pELIeHMs] BOMPOCOB PALIMOHATILHOTO MPHUPOAOIOIb30BAHNUS;

AKTUBHOI'O HENPUATUS JACHUCTBHM, MPUHOCAIIUX BpEH OKpYKaroUleh
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUs Pa3BUTOTO IKOJIOTUUECKOTO MBIILUICHHS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOPMUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CHeIMPUKN XUMUM KaK HayKd, OCO3HaHUs €€ poiu B
GbopMUPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JIaHUH IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JUIsI COBPEMEHHOM
[UBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMTPABJICHHOCTH U BaYKHOM POJIM B CO3JIaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEIIHOTO TPY/Ja U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YieHa OOIIeCTBa;

€CTEeCTBEHHO-HAyYHOW TI'PaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMbI€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIET0 MUpA U



MPOUCXOASAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayYHBIX (P)aKTOB U UMCIOIIUXCSI JAHHBIX C IENTBIO MTOTyYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHYCCKUE 3HAHUS JUISA
pelIeHus Ipo0JieM B peaTbHBIX )KU3HCHHBIX CUTYAIIHSX;

MHTEepeca K IO3HAHHUIO U UCCIIEIOBATEIbCKON ACSITETLHOCTH;

TOTOBHOCTH H CIOCOOHOCTH K  HEMPEphIBHOMY OOpa3oBaHUIO U
caMo0Opa30BaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHHHA 110 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM TPyla B PA3IMYHBIX cepax mpodeccuoHanbHOM
JIESITEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIC PE3yIbTaThl OCBOSHUS YIEOHOTO MpeaMeTa « XUMUSD) Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble IS (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) O0IeHayYHbIC MOHSATHUS, OTPAXKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yYHUBEpCaJIbHbIC YUeOHbIC NeHCTBUA (IT03HABATEIbHBIC, KOMMYHUKATUBHEIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITNH 00YJarOIINXCS;
CIIOCOOHOCTb oOyuaromuxcs HCIOJIb30BaTh OCBOEHHBIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMH U  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHbIMH yueOHbIMH NMOo3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSATENLHO  (OPMYJIMPOBATH M aKTyallM3MpPOBaTh  IPoOJIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPENENATh 1EIH ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTECPUH UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;



UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUN NMPUEMBI JOTMYECKOTO MBILIEHUS —
BBIJICIISATh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOLIUE TOHITHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMPATh OCHOBAHUS W KPUTEPHH JUIsI KiIacCU(PHUKAIUKA BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTaHABIIMBaTh MNPUYMHHO-CIECICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXAeHUus (MHIYKTUBHBIC, IEAYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

IPUMEHSTH B MPOLECCE MO3HAHMUS, UCTIOIb3YEMbIE B XUMUN CUMBOJINYECKUE
(3HaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUUYeckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiCTBUA:

BJIaJICTh OCHOBAaMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

bopMyIHpOBATH IIEJIN U 33]JaYH UCCIIEI0BAHUS, UCTIOIB30BATh TOCTABICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M IPOBEJICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuOOpeTaTh OMBIT YYEHUYECKOW HCCIEOBATENIbCKOM UM TPOEKTHOU
NESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBAThCA B PA3MYHBIX MCTOYHUKAX WHPOpMaMu (HAYIHO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPaBOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
NpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTH;



(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3JIMYHBIE METOJIbI IIPU MOUCKE U
orbope wuHPOpPMAIMU, HEOOXOAUMOM JJIS BBINIOJHEHUS YYEOHBIX 3ajad
OTpEENEHHOTO TUIIA;

mpuoOpeTaTh OMBIT HMCIHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (QOopMy  MpeacTaBiIeHUs
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBA Tpu pabore cC
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBa
HaIJISIHOCTH.

OBJajieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYKIaeMOI TEMBI B XOJI€ JHAIIOTA W/UITH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MpE3eHTalMel pe3yJbTaTOB MO3HABATEIBHON NEATEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alid y4eOHOro MpoeKTa U (HOpMyIUPOBATh BHIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJIsTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSATENILHO IJIAHUPOBATh W OCYIIECTBIIATH CBOIO TI03HABATEILHYIO
NeSATEeILHOCTh, OMpenessis e€ Lenu W 3a]adyd, KOHTPOJIMPOBATH U 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUUYECKUX PEAKIIUSX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH JESATEIHPHOCTH HA OCHOBE CaMOaHaIn3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenmeTHble pe3ynabTaThl OCBOECHUSA Kypca «OpraHuueckass XUMUSD)
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh MPEACTABICHUM O XUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B IIO3HAHUY SIBJICHUN IPUPOJIBIL,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM MJisi pEHICHHs] TPAKTUYECKUX 3a]a4 U DKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIAJICHUE CHUCTEMOM  XMMHWYECKHX  3HAHUW, KOTOpas  BKJIIOYAECT:
OCHOBOTIOJIATaIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATBHAS TPYIINA, paaIuKal,
M30MEpPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCOJEpIKAIME COCAUHEHUSA, MOHOMED, IOJIUMEDP, CTIPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUsSI); TEOPUU M 3aKOHBI (TEOpUsi CTPOEHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeKAIME B OCHOBE TMOHUMAHUA NPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHWM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
IIPAKTUYECKOM JIEATEIbHOCTH YEIIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBbIC MPU3HAKU TOHSTHUH,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHITUSA MPH
ONMCAaHUU COCTABA, CTPOCHHUS U IIPEBPALICHUN OPraHUYECKUX COCIUHEHNM;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3rOTaBJIMBATh MOJEIM MOJIEKYJI OPTAaHUYECKUX BEILIECTB JJI WJUIFOCTPALMUA UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIC)KHOCTh M3yYEHHBIX
OPTaHUYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cuctematudyeckoit Homenknarype (IUPAC), a Taxke TpUBOAUTH TPUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHol, (hopManabaeru, areTaibIAerua, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOPMHUPOBAHHOCTh yMEHUS ONPENETATh BHJBI XHUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPaTHBIC);

c(hOPMHUPOBAHHOCTh YMEHUS TPUMEHSTH IOJOXKEHUS TEOPUU CTPOCHHS
oprannueckux BeniecTB A. M. bytiepoBa 115t 00bICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOCHUS; 3aKOH COXPAHECHUSI MACCHI BEILIECTB;



c(OpMHUPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STUJICH, MPOIMIIEH, AlleTHJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
rmnepuH, GEeHoJ, aleTaNbIeTH I, MypaBbUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIMHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPHU30BATh HICTOYHUKH YTIECBOIOPOTHOTO
CBIpbs (He(PTh, IPUPOIHBIIA Ta3, Yrojib), CIOCOOBI UX MEPEPaAOOTKU U MPAKTUUYECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(hOPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
pEeaKIuu MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh yYMEHUUN BIAJETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh MpaBuUia MOJb30BAHUSI XUMUUECKOMN
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpallIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUHW IUIAHUPOBATH U BBIMOJIHATH XUMHYECKUHN
AKCTIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUEHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUYECKUX BEIIECTB,
JieHaTypanus OeJIKOB MPU HArpEBaHUH, IIBETHBIC PEAKIIUU OCIIKOB) B COOTBETCTBUU
C TMpaBUJIaMd TEXHUKU OE30MAaCHOCTH TMpU OOpalleHWH C BEIIECTBAMU H
7a00paTOpHBIM  O0OpYAOBaHHEM, TMPEACTABIATh PE3yJAbTAaThl XUMHUYECKOTO
SKCTIEpUMEHTa B (OpME 3alucy YypaBHEHUM COOTBETCTBYIOUIMX PpPEAKIUM U
dhopMyIMpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJTU3UPOBATH XUMHUYECKYIO
uH(hOpMAIMIO, TOJYyYaeMyH) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

chOpPMHUPOBAHHOCTh ~ YMEHHMH  COOJIIOJaTh  MpaBUja  IKOJOTUUYECKHU
1enecooOpa3Horo TMOBEASHUsT B OBITY M TPYJAOBOM JEATEIBHOCTU B IEJISIX
COXpPAHEHMsSI CBOETO 3/I0POBbS M OKPYXKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH



OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPTaHU3MBI ONPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsATh Ha mpumepax CrnocoObl
YMEHBIICHUSI W TMPENOTBPAlICHUS HX BPEIHOrO BO3JACHUCTBUS HAa OPraHU3M
YEJI0BEKa;

TUTsT 00YYaIONIUXCS ¢ OTPAaHUYCHHBIMA BO3MOKHOCTSIMHU 3I0POBBSI: YMCHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

ULl CIENbIX W CIa0OBUIAIIMX OOYYArOIIMXCS: YMEHHUE MCHOJb30BaTh
penbedHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpeameTHbIe pe3ynabTaThl OCBOCHHS Kypca «OOIIas u HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUW TPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpEIE;

BIIAJICHUE CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraloNIUe MOHATUSA (XUMUYCCKUH 3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCIICHHS, XUMAYECKAsl CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEDICKTPOIUTHI,
AJEKTPOJIUTHYECKAS JIUCCOLUALMSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON pPEakiiyd, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IIOHMMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIIBHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpPHbIC MPU3HAKU TOHSTHUH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME IMOHSITHUS IPH
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHYECKYIO CHUMBOJUKY s
coctaBieHuss (OpMyd BEIIECTB M YPAaBHEHMH XHMMHMUYECKUX  pPEaKIUH,



cucrematuieckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHak, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpPMUPOBAHHOCTH YMEHHM OMPEENIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BeElIecTBa (aTOMHAas, MOJIEKYJsipHas,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbpl B BOAHBIX PACTBOPaX HEOPraHUYECKHUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTH yYMEHUI yCTaHaBJIUBAaTh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeAeNEHHOMY Kiaccy/rpymnie
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI paCKpbIBATh CMBICH MEPUOANYECKOTO 3aKoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB llepmonnueckoi cucTteMsl
xumuaeckux siemeHToB JI. M. MeHneneeBa, WCIONb3ysA MOHATHA «S-, P-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUUYECKUE YPOBHUY», O0BACHATH 3aKOHOMEPHOCTHU
VU3MEHEHUSI CBOMCTB XMMHYECKUX JJEMEHTOB M MX COCJUHEHUM IO MEpUONaM U
rpymnmnam llepuoanueckoit cucremsl xuMmuueckux anemeHToB [1. 1. Menneneesa;

c(hOpPMHUPOBAHHOCTh yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHUYECKON CBSI3M MEXKIYy HEOPraHU4YEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAN;

c(OpMHUPOBAHHOCTh YMEHMS KIACCU(DHUIMPOBATH XUMUYECKUE PEAKIHUH T10
pa3IUYHBIM TPU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
adekTy peaknuu, U3MEHCHHIO CTEICHEW OKHCIICHHUS JJIEMEHTOB, OOpPaTUMOCTHU
peakiuu, y9acTUIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABISATh YPABHEHHS PEAKIMI pPa3IMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PpPEAKLUMU, MOATBEPKIAIOLIIE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



c(OPMHUPOBAHHOCTh YMEHHMH pacCKphIBaTh CYUIHOCTb OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCIMOCTh CKOPOCTH XUMHUYECKON
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3naerctus (nmpunuu Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMHUYECKHUE MPOIIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOIEMax XMMHIECKOTO TIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAHUEM
MOHSTHUS «MACcCOBas JI0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKAX PEAKIUAX, MAcChl BEMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOIOAATH NMPaBUJIA TIOJIb30BAHUS XUMUUECKOU
MOoCy/Iol U JTa0OpaTOpHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBwia OOpalieHus ¢
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUHN IUIAHUPOBATH U BBIMNOJIHATH XUMHYECKUH
DKCIIEPUMEHT (pa3jioyKEeHHEe TMEePOKCHIA BOJAOPOJa B MPUCYTCTBUU KaTald3aTopa,
OTIPEJICTICHNE CpPEIbl PACTBOPOB BEIIECTB C TIOMOIIBIO  YHUBEPCATHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaAKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metamey u «HemeTamiby) B COOTBETCTBHHM C TMPABWIAMH TEXHHKH
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUM COOTBETCTBYIOIINX PEAKINi U POPMYIUPOBATH BHIBOIBI HA OCHOBE ATUX
pE3yNbTATOB;

c(hOPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAJTU3UPOBATH XUMHYECCKYIO
uH(OpMAIMIO, TONyYaeMyK) U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOPMHUPOBAHHOCTh ~ YMEHHMA  COOJIO/IaTh  TpaBWjIa  JKOJOTUYECKU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHHUSI CBOETO 3JI0POBBS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH
OITACHOCTbH BO3JCHCTBUS HA )KMBBIC OPTaHU3MBI OTIPEICAEHHBIX BEIIECTB, TOHMMAs



cmbicnt mokazarens IIJIK, moscHATP HAa mpuMepax CHocoObl yMEHBIICHUS H
MPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsE 00YyYaloLMXCsl ¢ OTPAaHUYCHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL  CIIETBIX W CIa0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE MCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE

Jlj;ln HaumeHnoBaHue pa3iesioB U TeM IPOrpaMMBbl Beero Kourpoabsnbie = IIpakTuyeckue E)Ig;g? oOBBaLTI;?ILHLI e

padoThI padoThI pecypebi

Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH
https://academy-

11 [Ipeamer oprannueckoit xumuu. Teopus cTpoeHus 3 content.apkpro.ru/

' opraHudeckux coenuHeHnit A. M. Byrineposa lesson/a9f3d191-5ele-
4e24-ac02- efb16fa49f6a

Htoro no pazneny 3

Pa3znea 2. YrieBoaopoabl
https://academy-
content.apkpro.ru/

2.1  IlpenenbHBIE YTIIEBOIOPOJIBI — ATKAHBI 2 lesson/258ddc06-ec23-
473c-b3d7- ed82fcaddd02
https://academy-

29 HenpenenbHbie yrieBoaopobl: aJKeHbl, ATKAUCHBI, 6 1 content.apkpro.ru/

' AJIKUHBI lesson/4038171e-4158-
4bd1-ae98- 18dclcfh9399
https://academy-
content.apkpro.ru/

2.3  Apomaruyeckue yriieBOJ0pO/IbI 2 lesson/d86d7d00-d5b4-
491d-aded- c3ddal9feef4

24 TIpUPO/IHEIE HCTOWHNKH YTIEBOMIOPOIOB 1 X 3 1 https://lesson.edu.ru/04/10

nepepadoTka

Hroro 1o pasneny 13

Paznea 3. Kucaopoaconepskamnue oprannyecKkue coeIuHeHust

3.1  Couptel. @erHon 3 https://academy-

content.apkpro.ru/



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

lesson/5439¢18b-7440-
4h6f-bf84-c04fad71694f

https://academy-
content.apkpro.ru/

3.2  Anpperunsl. KapooHoBsle kucnotsl. CiioxHbIe 3QupsI 7 lesson/8664b319-0ba3-
4945-p076-
chb7ae5858b90
https://academy-
content.apkpro.ru/

3.3 VrumeBomsl 3 lesson/709ce43a-deb6-
4281-963b-
01d2e212d4d0

Hroro mo pazueny 13

Pasnen 4. A3oTcoeprkaiye opranudeckue coeIMHeHus
https://academy-
content.apkpro.ru/

4.1  AmuHbl. AMUHOKHUCTOTHI. benkn 3 lesson/0c608a59-4¢69-
4481-839-
9205f201b73e

Hroro no pazneny 3

Paspnen S. BeicokomoJieKy/IsipHbIE COCAUHEHHUS

5.1 | Ilmactmaccel. Kayuyku. BomokHa 2 https://lesson.edu.ru/04/10

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34


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

11 KJIACC

Ne Koan4yecTBO 4acoB

HaumeHoBaHuUe pa3aesioB U TeM MPOrPaMMBbI
n/n Konrpoabnsie IIpakruuyeckue

Beero padoThI padoThI

Pasznea 1. TeopeTnueckue 0CHOBbI XUMUM

Ctpoenue atomoB. [leproanueckuii 3aKoH U
1.1  Ilepuonmyeckas cucreMa XMMHUYECKUX 3aemeHToB 1. U. 3 https://lesson.edu.ru/04/10

MenneneeBa
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 4 https://lesson.edu.ru/04/10
1.3 XHUMHYECKUE PEaKITUN 6 1 1 https://lesson.edu.ru/04/10
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1  Meramisl 6 1 https://lesson.edu.ru/04/10
2.2  Hemeraisl 9 1 1 https://lesson.edu.ru/04/10
2.3 CBsi3p HEOPraHWYECKUX M OPraHUYECKHUX BEIIECTB 2 https://lesson.edu.ru/04/10
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XUMHS U )KU3HDb 4 ‘ https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3 ‘
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No KoauuecTBO 9acoB DJIeKTPOHHbIE
11/-11 Tema ypoka Beero Konrpoasnbie IIpakrnueckue HMara undposbie
padoThI padoThI U3y4yeHust o0pa3oBaTe/ibHbIE
pecypchbl
https://academy-

1 [IpenmeTt opranuyeckoil XuMuu, e€ 1 content.apkpro.ru/

BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE 07.09.2023 lesson/a9f3d191-5ele-
4e24-ac02-efh16fa49f6a
Teopus cTpoCHHS OPraHUIECKUX https://academy-
. . content.apkpro.ru/

2 coenunenniit A. M. byrieposa, eé 1 14.09.2023  lesson/c935a58c-ab0e-
OCHOBHDIC MOTOICHI 4¢59-9dcf-20517ae4b52e
[IpencraBnenue o KiraccupuKauu https://academy-

3 opraHu4eckux Beniects. Homenknarypa 1 content.apkpro.ru/
(cucTemaruyeckasl) U TPUBHUAJIbHbIE 21.09.2023 lesson/726ee099-e1a9-
Ha3BaHUS OPraHMYECKUX BEIIECTB 410f-b8be- b4cb589aeadl

https://academy-

4 AJKaHBI: COCTAaB U CTPOEHUE, 1 content.apkpro.ru/
TOMOJIOTHYCCKHH PSIJ| 28.09.2023 lesson/258ddc06-ec23-

473c-b3d7- ed82fcaddd02
https://academy-

5 MeraH u 3TaH — npocTenIne 1 content.apkpro.ru/
NPEICTABUTENN AIKaHOB 05.10.2023 = lesson/258ddc06-ec23-

473c-b3d7- ed82fcaddd02
https://academy-
. content.apkpro.ru/
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 12102023 lesson/4038171e-4158-
4bd1-ae98- 18dclcfb9399
DOTUJIEH U TPONUIIEH — MPOCTEHIINe )
7 HPEJICTABHTEIIH ATKSHOB 1 19.10.2023 https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
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[Tpaktuyeckas padora Ne 1. «[lomyuenue

https://academy-
content.apkpro.ru/

8 STUJICHA U U3YYEHHUE ETO CBOMCTB» 26.10.2023 lesson/53cd2379-2a45-
43b1-9f67- 7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. Iomydenue 09 11.2023 https://lesson.edu.ru/04/10
CUHTETHUYECKOI0 Kay4yKa U PEe3UHbI o
AJIKUHBI: COCTaB B OCOOECHHOCTH
CTPOEHUS, TOMOJIOTUYECKUM PS/I. .
10 AlleTHIIeH — npocTedimii 16.11.2023 https://lesson.edu.ru/04/10
MPEACTaBUTENb AJIKUHOB
https://academy-
11 Beluncnenus no ypaBHEHUIO XUMHYECKON content.apkpro.ru/
peaKiuu 23.11.2023 lesson/7dada027-8448-
418f-b416- fbaledd4ab6d
https://academy-
12 Apenbl: 6eH301 ¥ Tos1yoJ1. TOKCHYHOCTh content.apkpro.ru/
apcHoB 30.11.2023 lesson/d86d7d00-d5h4-
491d-aded- c3ddal9feef4
13 T'enerneckas Cea3b YrIeBONOPONIOB, https://lesson.edu.ru/04/10
MIPUHAUISKAIUX K Pa3IMYHBIM KJIaccaM 07.12.2023
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOOB:
14 MIPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE https://lesson.edu.ru/04/10
R 14.12.2023
ras3el, He()Th U MPOAYKTHI €€ epepaboTKu
[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB:
15 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIE https://lesson.edu.ru/04/10
R 21.12.2023
ra3bl, HeTh U IPOJYKTHI €€ repepaboTKu
KontponbHas paboTa mo pazaery )
16 Y TICBOTOPOIBD 29 12.2023 https://lesson.edu.ru/04/10
https://academy-
17 [IpenenbHbIE OTHOATOMHBIE CIIMPTHI: content.apkpro.ru/

METAHOJ U OTaHOJI. BO,Z[OpOI[HaH CBA3b

11.01.2024

lesson/5439¢18b-7440-
4h6f-bf84- c04fad71694f



https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
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18

MHoroaTroMHBIE CIIMPTHBI: 3TUJICHTJIMNKOJIb

https://academy-
content.apkpro.ru/

U [IIALEPUH 18.01.2024 lesson/461aa9c8-cOef-
4827-a8e5- d12a0bedc826
https://academy-

19 DeHoII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE content.apkpro.ru/

¥ XMMHYECKHE CBOMCTBA, IPUMEHEHHUE 25.01.2024  lesson/649883b8-7c5f-
4116-896e- 10a2278b08f1
https://academy-

20 Anpaeruapl: GopMabaeTuI 1 content.apkpro.ru/
areTanbIeru. AIeToH 01.02.2024 lesson/8664b319-0ba3-
4945-p076- ch7ae5858b90
https://academy-
21 OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE content.apkpro.ru/

KHCJIOTBI: MypaBbUHAS U YKCYCHAsI 08.02.2024 lesson/b4feaa04-3438-
4b57-a3ec- ba0f9fe63c0d
https://academy-

29 [IpakTuueckas padora Ne 2. «CBoiicTBa content.apkpro.ru/
pacTBOpa yKCYCHOM KHCIOTBI» 15.02.2024 lesson/9834d408-386d-
444a-8de3- 7efba8b98cdb

CreapuHOBasi M OJIGMHOBASI KACIIOTHI, KaK

23 MPEJCTaBUTENIN BBICIINX KapOOHOBBIX 99 02.2024 https://lesson.edu.ru/04/10

KHCIIOT

MBpI1a Kak COJIM BBICIIUX KapOOHOBBIX )

24 KHCJIOT, NX MOIOIIIEE NEHCTBHUE 29.02.2024 https://lesson.edu.ru/04/10

C https://academy-

JI0XKHBIE 3(UPHI KaK IPOU3BOIHBIE
25 KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX contenLapkpro.rf
' 07.03.2024 lesson/71ac43f2-a0d4-
2pupos 4945-a0eb- 1e59cd5f4dof
https://academy-
26 Kupsr: runponns, NpuMeHEHHE, content.apkpro.ru/
OHOJIOTHYECKAs! POIIb KUPOB 14.03.2024 = lesson/71ac43f2-a0d4-

4945-a0eb- 1e59cd5f4dof
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https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/
https://academy-content.apkpro.ru/

27

VYTaeBopsl: COCTaB, KiIaccuuKanus.
Baxueriue npencTaBuTeNun: ri0K03a,

https://academy-
content.apkpro.ru/

28.03.2024 lesson/709ce43a-deb6-
¢bpykTo3a, caxaposa 4281-963b- 01d2e212d4d0
Kpaxman u nemnono3a Kak nNpupogHbie .

28 HOMHMEpbI 1 04.04.2024 https://lesson.edu.ru/04/10
KonTponbnas pabora no pazaeny
29 «Kucnopozacoaepsxaniyue opraHn4eckue 1 11.04.2024 https://lesson.edu.ru/04/10
COETUHEHUS»
https://academy-
30 A ) 1 content.apkpro.ru/

MUHBI: METUJIAMUH U aHUJIMH 18.04.2024  lesson/0c608a59-4¢60-
4481-839e- 9205f201b73e
https://academy-

a1 AMHWHOKHUCIIOTEI KaK aM(bOTepHBIG L Content.aDkDrO.TU/
gpraHqucme coez[HHeHml,_[Hx 95.04.2024  lesson/c2f2f3d7-43d1-

HoJIorHuecKoe 3HaueHue. [lenTu e 4873-ace0- 78eca6009628
https://academy-

32 benku xak npupoaHsie 1 content.apkpro.ru/
BBICOKOMOJICKYJISIPHBIE COSTMHEHUS 16.05.2024 lesson/c2f2f3d7-43d1-
4873-ace0- 78eca6009628
OCHOBHbBIE OHATHS XUMHUU ]
33 BBICOKOMOJIEKYJISIPHBIX COEUHEHUN 1 23.05.2024 https://lesson.edu.r/04/10
OcHOBHBIE METOABI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHHUH. 1 https://lesson.edu.ru/04/10

30.05.2024

[TmacTmMacchl, KaydyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

KoJsn4yecTBO 4acoB JIeKTPOHHBbIE
Ne HMara uugposbie
Tema ypoka
n/n Ma yp Bcero KOHT%O‘H"HHe HpaKqueCK U3yYeHUS o0pa3oBaTe/ibHbIE
padoTbI ue padoTsbl pecypei
XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS https://resh.edu.ru/subject/

1 ' ' p 1 07.09.2023 | lesson/2051/main/?ysclid=
kOH{Urypamys aToMOB Infihqy1t9366190877
Ilepuonnueckuii 3akoH u [leproanyeckas .
CI/I(E[CMI:B. XUMHYECKHUX zmeMeII;To:;l . W. https://resh.edu.ru/sub|§>ct/

2 M . 1 14.09.2023 = lesson/2053/start/?ysclid=I

CHJENIEEBA, IX CBA3b © COBPEMEHHOI nfip34vw0892482136
TEOpUEH CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB https://foxford.ru/wiki/him
XUMHUYECKUX IJIEMEHTOB U UX COCTMHECHHI !va/zakorlomernostl—
10 IPYIIaM M TIEPUOIaM. 3HAUEHUE IZmeneniya-svoysty-

3 - ' 1 21.09.2023  elementov-i-ih-
MEPUOINUECKOTO 3aKOHA U CUCTEMBI soedineniy-po-periodam-i-
xumuueckux 3nemenToB .. MeHneneeBa gruppam?ysclid=Infigfaw
B PasBUTHU HAyKH b0169196491
Crtpoenue BemiecTBa. XUMHUYECKasl CBS3b, €€

4 BUJIbl; MEXAHU3MBbI 00pa30BaHMs 1 28.09.2023 https://lesson.edu.ru/04/10
KOBAJICHTHOM CBsI3U. BogopoaHas cBsi3b
BaneHTHOCTh. DNEeKTPOOTPUIIATETLHOCTD.

5 Creners okrcieHns. Bemecrsa 1 05.10.2023 | https://lesson.edu.ru/04/10
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUS
[ToHsITHE O AUCTIEPCHBIX CUCTEMAX. https://resh.edu.ru/subject/

6 WcTuHHBIE U KOJJIOUTHBIE PACTBOPHI. 1 12.10.2023  lesson/4939/conspect/151
MaccoBas 1071 BelllecTBa B pacTBOpeE 133/

Knaccudukamnms 1 HOMeHKIaTypa
7 HCOPTAHIHICCKIX COC/IMHCHIH. 1 19.10.2023 | https://lesson.edu.ru/04/10

I'enermueckas CBA3b HCOPTaHUYCCKUX
BCIIICCTB, PAa3JIMYHBIX KJIaCCOB
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https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam?ysclid=lnfiqfqwbo169196491
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https://lesson.edu.ru/04/10
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https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://lesson.edu.ru/04/10

Krnaccudukanus XuMHYECKUX pEeakiui B
HEOPraHWYeCKON M OpraHuYeCKON XUMHUH.

https://resh.edu.ru/subject/

Mar"ui, aJTllOMUHHI) U UX COeTMHEHUN

8 3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH 26.10.2023  lesson/1519/main/?ysclid=
COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU NPU Infizi679g431829643
XUMHYECKHUX PEaAKIIHSIX
Ckopoctb peakiuu. O6paTuMble peaKiuu. https://resh.edu.ru/subject/

9 XUMHUECKOE PABHOBECHE 09.11.2023 | lesson/2103/main/?ysclid=

Infiu15c99212434444
[IpakTuueckas pabora Ne 1. «Bnusaue

10 pa3nYHBIX (DAKTOPOB HA CKOPOCTH 16.11.2023 https://lesson.edu.ru/04/10

XUMHUYECKON peaKinm»
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
[Toustie 0 BogopoHOM mokasatese (pH) https://resh.edu.ru/subject/

11 pactBopa. Peakiiuu nonHoro ooMeHa. 23.11.2023 lesson/5912/conspect/927
[MApOJIN3 OPraHuYECKUX 90/

HEOPraHMYECKUX BEIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE https://resh.edu.ru/subject/

12 peakuuu. [lonarue o6 anexkTponauze 30.11.2023  lesson/3122/main/?ysclid=
PACILIaBOB U PacTBOPOB COJIEit Infiws6xgg826138806

13 Konpomsnas pabora no paspery 07.12.2023 | https://lesson.edu.ru/04/10
«Teopernueckre OCHOBBI XUMHUW
MerTainmsl, UX MOJI0KEHHE B
[Iepnonnueckoil cucTeMe XUMUYECKHUX https://resh.edu.ru/subject/

14 anemenTtoB JI. 1. Menpeneena u 14.12.2023  lesson/1607/main/?ysclid=
0COOEHHOCTH CTpoeHHUs aToMoB. Ob1ue Infiy5sh2c194572016
(bu3nUecKre CBOMCTBa METAIIIOB
CmutaBsl METaLIOB. DIIEKTPOXUMUYECKHUN https://resh.edu._ru/subie_ct/

15 . 21.12.2023  lesson/1607/main/?ysclid=
AL HATpSDKCHII MCTJLIOB Infiy5sh2c194572016
XHUMHUYECKUE CBOMCTBA BAXKHENIITUX https://resh.edu.ru/subject/

16 METaJJIOB (HATPUid, Kaluil, KLU, 28.12.2023 = lesson/1602/main/?ysclid=

Infj3e93xr119586106
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https://resh.edu.ru/subject/lesson/2103/main/?ysclid=lnfiu15c9q212434444
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XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX

https://resh.edu.ru/subject/

17 . 11.01.2024 | lesson/3534/conspect/151
COEINHEHUN 265/
XUMHYECKHE CBOMCTBA IUHKA, JKeJIe3a U UX https://resh.edu.ru/subject
18 . 1 ’ 18.01.2024 | lesson/3534/conspect/151
COEINMHEHUI 265/
[TpakTuyeckas padora Ne 2. "Perenue https://resh.edu.ru/subject/
19 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 25.01.2024  lesson/3534/conspect/151
«Metamis" 265/
Hemetaiibl, X MOJ0KEHUE B
20 T1epuoAIMHeCKOr CHCTEME XHMUHECKHX 01.02.2024 | https://lesson.edu.ru/04/10
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB
dusnueckue cBOiCTBAa HEMETAJIIOB. https://resh.edu.ru/subject/
21 AnioTponus HEeMETauIoB (Ha IpuMepe 08.02.2024 = lesson/5939/conspect/151
KHCIIOpoJia, cephl, hocdopa u yrieposaa) 319/
XHWMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U hittp S://resh.edu._ru/subie_ct/
22 . ’ 15.02.2024 | lesson/2075/main/?ysclid=
HUX COCIUHECHUM Infj2bi2vw888624716
XuMuYecKue cBoKCTBa a30Ta, pocopa u https://resh.edu.ru/ SUbi.ECt/
23 . ’ 22.02.2024  lesson/2073/start/?ysclid=I
UX COCAUHEHUM nfifkuivj269063026
XHWMHMYECKHE CBOMCTBA yTiIepoaa, KpEMHUS hittp S://resh.edu._ru/subie_ct/
24 - ’ 29.02.2024  lesson/2069/main/?ysclid=
U UX COCOUHEHUUN Infie4lkhn668968734
[IpuMeHeHne Ba)XKHEUIINX HEMETAUIOB U UX hitps:/resh.edu.ru/subject/
25 N 07.03.2024 | lesson/5939/conspect/151
COEIMHEHNH 319/
O00011IeHIE U CUCTEMATHU3AIMsl 3HAHUI 110
26 Teme «HemeTamien. Berancnenns mo 14.03.2024 | https://lesson.edu.ru/04/10

YPaBHCHHUAM XUMHUYCCKUX peaKL{I/Iﬁ u
TEPMOXUMHNYCCKUC pacqéTm
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https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/2075/main/?ysclid=lnfj2bi2vw888624716
https://resh.edu.ru/subject/lesson/2075/main/?ysclid=lnfj2bi2vw888624716
https://resh.edu.ru/subject/lesson/2075/main/?ysclid=lnfj2bi2vw888624716
https://resh.edu.ru/subject/lesson/2073/start/?ysclid=lnfifkuivj269063026
https://resh.edu.ru/subject/lesson/2073/start/?ysclid=lnfifkuivj269063026
https://resh.edu.ru/subject/lesson/2073/start/?ysclid=lnfifkuivj269063026
https://resh.edu.ru/subject/lesson/2069/main/?ysclid=lnfie4lkhn668968734
https://resh.edu.ru/subject/lesson/2069/main/?ysclid=lnfie4lkhn668968734
https://resh.edu.ru/subject/lesson/2069/main/?ysclid=lnfie4lkhn668968734
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://lesson.edu.ru/04/10

[Tpaktuyeckas padora Ne 3. «Pemenune

27 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 28.03.2024 | https://lesson.edu.ru/04/10
"Hemeramasr"»
gg ~ Kourpombuai pabora no Temam 1 04.04.2024  https://lesson.edu.ru/04/10
«Metamae» 1 «HeMeTamisr»
Heoprannueckue n opraHu4eckue KUCJIOTHI. https://resh.edu.ru/subject/
29 Heoprannueckue u opranndeckue 1 11.04.2024 ' lesson/6149/conspect/170
OCHOBaHUS 387/
A
T i
30 p . ) 1 18.04.2024 | lesson/4960/conspect/151
CBSI3b HEOPTraHWYECKUX U OPTraHUYCCKUX 373/
BEILIECTB T
P o .
31?350?21?2(31; aeHC;I erqeeTII{/II/IIIPéCKOﬁ " https://resh.edu.ru/subject/
31 N ’ p 1 25.04.2024 | lesson/3514/conspect/151
MUIIEBON OE30ITaCHOCTH, PA3BUTUHU 428/
MEIUIMHBI T
[IpencraBienust 06 00X HAYYHBIX
32 IIPUHLIMIIAX POMBILIUIEHHOT'O ITOTY4YECHHUS 1 16.05.2024  https://lesson.edu.ru/04/10
Ba)KHEHUIIINX BEIIECTB
https://resh.edu.ru/subject/
33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1 23.05.2024  lesson/5759/conspect/148
037/
https://resh.edu.ru/subject/
34 XUMHS ¥ 37J0POBbE YEIOBEKA 1 30.05.2024  lesson/5452/conspect/150
795/4/10
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://resh.edu.ru/subject/lesson/3514/conspect/151428/
https://resh.edu.ru/subject/lesson/3514/conspect/151428/
https://resh.edu.ru/subject/lesson/3514/conspect/151428/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/lesson/5759/conspect/148037/
https://resh.edu.ru/subject/lesson/5759/conspect/148037/
https://resh.edu.ru/subject/lesson/5759/conspect/148037/
https://resh.edu.ru/subject/lesson/5452/conspect/150795/4/10
https://resh.edu.ru/subject/lesson/5452/conspect/150795/4/10
https://resh.edu.ru/subject/lesson/5452/conspect/150795/4/10

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus / I'abpuensna O.C., OctpoymoB WN.T'., Cnankos C.A., AKIHOHEPHOE
obmectBo «M3aatenbeTBo «IIpocBenienne»

» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
1.0.C.I'abpuensn, U.I".ocTpoyMOB « XMMUYECKHIT IKCTIEPUMEHT B 111KoJe 10
kiace»; - M.: Ipoda. — 2019 roa.

2. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoauueckoe nocooue — 6a3oBbIi
ypoBeHb» - M.: [Ipoda 2022 rog.

3 O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XumMus B TeCTax, 3a7a4ax,
ynpaxkuenusax. 10 kimace» — M.: lpoda, 2023 rog.

4 O.C.I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposbHbIE ¥ TpoBepOUHbIE pabOThl K yueOHUKY». — M.: [Ipoda, 2021 r.
5 O.C.I'abpuensn, I'.I'.JIbicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
HacronbHast kaura juis yuurtens». Yacts 1 — M.: [Ipoda, 2019 rog.

6 O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Breaenckas «Xumus 10 kmacc:
HacronpHast kaura mis yaurens». Yacts 2 — M.: [poda, 2022 rog.

7 O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoyMoBa «3anauu o XuMuu 1
croco0sI ux pemenus» - M.: «poda», 2021rox.

8 B.I'. JlenncoBa «Xumus 11 kinacc noypodHsie MaHbl 0 y4eOHUKY
O.C.TI'abpuensina, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018ros.

9 M.A.Ps6oBa, Y .}O.Hesckas, P.B.JIuako «Tectsl mo xumun 10 kmaccy, - M.:
Ox3ameH, 2019r.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

1 http://lwww.school-collection.edu.ru

2 http://www.fcior.edu.ru

3 http://www.dutum.narod.ru/element/elem00.htm

AIIEMEHTax)

4 http://www.hemi.nsu.ru/ (OCHOBBI XUMHUH. DINEKTPOHHBIN YICOHHK)



5 http://www.himhelp.ru/ (ITonsbIH Kypc XuMuH)

6 http://chemi.org.ru/ (Y4ueOHUK XUMUM)

7 http://home.uic.tula.ru/~zanchem/ (3anumarenbHass XMMUs)

8 http://hemi.wallst.ru/ (Xumus. O6pazoBaTeabHBINA CAUT /IS IIKOJIBHUKOR)
9 http://chemistry.narod.ru/ (Mup xumun)

10 http://www.alhimikov.net/ (IToae3nas uHbOpMAIUs 10 XMMHH)

11 http://www.alhimik.ru/ (AJIXMMUK)

http://www.xumuk.ru/ (XuMuK.ru - caiiT 0 Xumun)
http://webelements.narod.ru (WebElements: onnaiin-cripaBoYHHK
XUMHUYECKHX 3JICMCHTOR)

http://experiment.edu.ru (Komtekuus «EcTecTBEeHHOHAayUHBIC
9KCHICPUMEHTBI»: XUMUS )

12 http://school-sector.relarn.ru/nsm/ (Xumust a1s BceX: WIUTFOCTPHUPOBAHHBIC
MaTepuabl o 00IIel, OpraHuYeCKO 1 HEOPraHUYECKON XUMUH )

13 http://schoolchemistry.by.ru (IlIkoapHas XUMus )

14 www.ximicat.com/info.ru
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