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MNOACHUTEJIBHASA 3AIIMCKA

Pabouyas nmporpamma o XuMuu Ha ypOBHE CpeAHEro odiero oopa3oBanus pazpaboTana Ha
ocHoBe PenepasibHOTO 3akoHa OT 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHUM K pe3yiabTaTaM  OCBOEHUs  (denepalibHOM  00pa3oBaTEeIbHON
nporpaMmbl cpefHero obmero ob6paszosanus(POIl COO), npencrasieHHbix B denepanbHOM
rocyfaapcTBeHHOM oOpazoBatenbHOM cTtangapte COO, ¢ yu€rom Konrmenmuu mnpemnogaBaHus
yueOHOro mpeamera «XuMHs» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®exnepanum,
peayn3yIoMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPaMMbl, 1 OCHOBHBIX NOJIOKeHUHN «CTpaTterun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsg Ha YpOBHE YINIYONEHHOTO H3Y4YEeHMsI 3aHMMaeT Ba)XHOE MECTO B CHCTEME
€CTECTBEHHO-HAydyHOTO oOOpa3oBanus ydammuxcss 10-11 xmaccoB. U3ydenme mnpenmera,
peamu3zyeMoe B YCIOBUSX IU(PEpeHIMPOBAHHOTO, MPOQMIBHOTO OOydYeHHsI, TPHU3BAHO
obecneunTh 0O0I1e00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HGO6XOHI/IMYIO JUIA aJalTaliyu uX K 6I)ICTpO MCHAIOIMUMCA YCIIOBUAM XHU3HM B COLIUYME, a
TaKkKe Uil MPOJIOJDKEHHs oOydeHuss B OpraHuzalusx MNpodecCHOHaIbHOro oOpa3oBaHMs, B
KOTOPBIX XHUMUS SABJISIETCS OJJHOM U3 IPUOPUTETHBIX TUCIIUILINH.

B mporpaMMe mno XuMHM Ha3HayeHHE IMpeAMeTa «XUMHUS» I[OJIy4aeT MOoAPOOHYIO
WHTEPOPETAMI0 B COOTBETCTBMU C OCHOBomoJararomumu mnojoxenusmu PIroC COO o
B3aMOOOYCIIOBJICHHOCTH IIEJICH, COJIEPIKaHMSs, PE3yIbTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SBJISIOTCS CJEAYIOIIME BBINOJHSAEMbIC
MPOrpaMMOi MO XUMUU (PYHKITNH:

nH(OPMaLMOHHO-METOInYecKas, peaiMzanusi  KOTOPOH obecrieynBaeT HOJTy4eHHE
MIpPEJICTaBJICHUs O LIENSAX, COJIEp)KaHUU, oOIIel crpaTerud oOydyeHHs, BOCIIUTAHUS U Pa3BUTHUS
oOyuarouiuxcs CpeicTBaMu MpeIMeTa, H3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIs;
OpraHU3al[MOHHO-TUIAHUPYIOIIAs, KOTopas MpedycMaTpUBaeT ONpEIe/ICeHHEe: IPUHILMUIIOB
CTPYKTYPUPOBAHUS U TIOCTIEA0BATEIBHOCTH U3YUEHHUsI YyueOHOro MaTepuania, KOJIMYeCTBEHHbBIX U
KaueCTBEHHBIX €r0 XapaKTEePHUCTUK; IMOIXOJ0B K (OPMHUPOBAHUIO COJIEPKATEIHHONH OCHOBBI
KOHTPOJISI M OLEHKU O0O0pa30BaTENbHBIX JOCTHKEHHH OO0yJaroImMuxcsi B paMKax HTOTOBOM
arTecranuu B (oopMe €AMHOTO TOCYIapCTBEHHOTO 3K3aMeHa M0 XUMHH.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

yCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE CoAepKaHue, 00s13aTeIbHOE ISl U3YUEHHUS B paMKax
OTIIENBbHBIX MPOQHIIEH, IpeIycMaTpUBaeT pacipeelieHne U CTPYKTYPHUPOBaHUE €ro Mo Kilaccam,
OCHOBHBIM COJIepKaTeNbHBIM TUHUSAM/pa3iesaM Kypca;

na€T TpHUMEpPHOE pachpeqelieHne y4eOHOTO BpPEMEHU, PEKOMEHIYeMOro Uil HW3y4eHUs
OTJICTTBHBIX TEM;

npeaaraeT IpUMEpPHYIO TOCIEA0BATENBHOCTh U3YUEHHUSI YUeOHOTO MaTepuaa ¢ y4€TOM JIOTHKU
MOCTPOEHHUS KypCca, BHYTPUIIPEAMETHBIX U MEKITPEIMETHBIX CBS3EH;

naéT METOJAMYECKYI0 MHTEPHpPETalyio IeNeid W 3a7ad M3yueHUs IpeaMeTa Ha YriIyOlEHHOM
ypOBHE C Y4ETOM COBPEMEHHBIX MPHOPHUTETOB B CHCTEME CpEIHEero oOIiero ooOpazoBaHUS,
COJIEpXKATEIbHOM  XapaKTEPUCTHKU  IJIAHUPYEMBIX  pE3YyJIbTaTOB  OCBOEHHMS  OCHOBHOM



00pa30BaTEILHON MPOrpaMMbl CPETHEro 00I1ero 0Opa3oBaHus (JIMYHOCTHBIX, METAIIPEIMETHBIX,
MpEAMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHBIX JEHCTBUIA
00y4aromerocs Mo OCBOCHUIO COJICPKAHUS TIPEAMETA.

I[lo BceM Ha3BaHHBIM TMO3UIMSIM B TporpaMMe IO XUMHH [PEeIyCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4YeHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO o00uiero ooOpas3oBaHus. 3a
npefesiaMi  YCTAHOBJICHHOW — MpOrpaMMON MO XUMHHU  00s3aTelbHOM  (MHBAapUAHTHOM)
COCTaBJISAIOLIEH CO/EPKaHUS Y4eOHOTO MpeaMeTa «XUMHUsD 0CTa€Tcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpask I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiis o0yyeHus.

B cootBercTtBuM ¢ koHuentyanbHbIMH TONIOkeHUssiMH DPI'OC COO o Ha3zHaueHUH
IpeIMeToB 6a30BOro U yriIyOoJEHHOTO YpOBHEH B cucteMe qu(GepeHInPOBAaHHOTO 00yueHuUs Ha
YpOBHE cpesiHero oOIiero 00pa3oBaHusl XUMHUS HAa YpOBHE YriayOJEHHOTIO M3y4yeHUs HaIpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C TMOCIEAYIOIUM JTalloM MOJY4YEeHHUS XHMHUYECKOIO
oOpa3oBaHUS B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO TNPEUMYLIECTBEHHO Ha pacllUpeHue H
yrayOleHne TEeOpeTHUYEeCKOM W TMPaKTUYECKOM TOArOTOBKM OOY4YarolIMXCsl, BbIOpaBIINX
onpenenéHHbI Mpoguiib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHHUS
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuit ®I'OC COO k mIaHUpPYEeMBbIM pe3ylbTaTaM OCBOEHHUsS (eaepanibHON
00pa3zoBaTeNbHON MPOTrpaMMBbI CpeIHEro 00Iero oOpa3oBaHUs H3ydeHUE MpeaMeTa « XUMUsH»
OPUEHTUPOBAHO TAK)XK€ Ha PEIICHUE 33/1a4 BOCIIMTAHUS U COLMATIbHOIO Pa3BUTUS 00ydarOLINXCs,
Ha (OPMHUPOBAHUE Y HUX OOLIEMHTEUIEKTyaIbHbIX YMEHUH, YMEHUI paliMoHaIN3alul yueOHOT O
Tpyaa U OOOOWIEHHBIX CHOCOOOB  AEATENBHOCTH, HMMEIOLIUX  MEXKIUCIUIITIMHAPHBIH,
HAJIMPEIMETHBIN XapakTep.

CocraBisiolmMMu TpeaMeTa «XUMHUS» Ha YpOBHE YIIyOJIEHHOTO H3Y4YEHHs SIBISIOTCA
yrayOnénnsle Kypebl — «Opranudeckas xumus» U «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpHOH OpraHu3aluy COJAEP)KaHUS STUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY NMpUHATHI mojokeHus ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUCHHUsSI MIPEIMETA.

OcHoBy conepxaHust KypcoB «Opranndeckass xuMmusi» u «OOmas m HeopraHmdeckas
XUMUS» COCTABISIET COBOKYITHOCTh IPEIMETHBIX 3HAHUH U YMEHUH, OTHOCALIMXCS K 0a30BOMY
YPOBHIO M3y4eHMs MpeAMeTa. JTa cucTeMa 3HAHWM IMOJIyyaeT OIpelesIEHHOE TEOPEeTHUYECKOe
JIONOJIHEHHE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OONbmIMH  00BEM
¢axronornueckoro marepuaia. Tak, Ha yriryOJI€HHOM YpOBHE M3y4eHHs IpeaMeTa olecrieueHa
BO3MOXKHOCTh 3HAYUTEJIBFHOTO YBEIHUYCHHS OO0BEMAa 3HAHMKW O XUMHYECKHX ODIEMEHTaX W
CBOWCTBAX MX COEAMHEHUI HAa OCHOBE PACHIMPEHHs W YIIyOJeHHs NPEACTABICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKaHMs PEeaKIMH, paccMaTpUBaeMbIX C
TOYKH 3PEHUSI XMMUYECKON KMHETUKU U TePMOJAMHAMHKH. V3ydeHue nepuoanyeckoro 3akoHa u
[lepuonnyeckoit  cUCTEMBl ~ XUMHYECKUX  3JEMEHTOB  0Oa3upyeTcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOCHUM aToMa. XMMHUYECKas CBSI3b OOBACHSIETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HU3MEHEHUIl mpu e€ o0pa3oBaHUM M pa3pyIIEHUH, a TAKXKEe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHSACTCS
(bopMupoBaHHEM MPEACTABICHUNA 00 IEKTPOXMMHUYECKHUX MpOIeccax U 3JIEKTPOJIN3E PacIliIaBOB
U PacTBOpPOB BelIecTB. B Kypce OpraHM4YecKod XUMHUHM TP PACCMOTPEHUHU PEAKIUOHHOU
CIOCOOHOCTH COEMHEHUH yenseTcss 0co0oe BHUMaHHE BOIpocaM 00 3IEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJICKYJIaX U ME€XaHU3MaX Peaklni.



Oco0oe 3HaueHHE UMEET TO, YTO Ha COJCPKAHHE KYPCOB XUMHHU YIIIyOJIEHHOTO YpPOBHS
U3y4YCHHUS JUIs KIAcCOB ompeneiaéHHoro mnpodwis (TJaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep JOIOJHEHUH K 00LIel cucTeMe NPEeIMETHbIX 3HaHUM) OKa3bIBalOT BIMSHUE CMEXHbIC
npeaMeTbl. Tak, Hanmpumep, B COJCPKaHUHM IpeAMETa Ui KIACCOB XHUMHUKO-(DU3UYECKOro
npoduiis OoJbIIOe 3HAYCHUE OYIyT UMETh DJIEMEHTHI YIeOHOTO MaTepuasa 1Mo oOImel XUMHH.
[lpu w3ydeHun mnpeaMeTa B JAHHOM Cllydae akKIEHT OylIeT cieiaH Ha OOLIHOCTh METOJOB
MO3HaHMsI, OOIIHOCTh 3aKOHOB M TEOPHI B XUMHUH U B (DU3UKE: aTOMHO-MOJICKYIJISIPHAST TEOPHUS
(MoyiekynsipHass Teopusi B (PHU3MKE), 3aKOHbI COXPAaHCHHSI MAaCChl W OJHEPIUH, 3aKOHBI
TEPMOTMHAMHKH, 3JICKTPOJIN3a, IPECTABICHHS O CTPOCHHHU BEIECTB U JPYToe.

B T0 xe Bpems B coziep)KaHUH IpeaAMEeTa Ui KIIACCOB XUMHUKO-OMOJIOTHYECKOTO PO (UIIs
OonbIIMKA yenbHBIA Bec OyleT MMEeTh OpraHuyeckas XuMmus. B 3ToM ciydae mpepocraBisieTcst
BO3MOXHOCTB Ul 00jiee 00CTOSATENBHOTO PACCMOTPEHNS XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K MpPUMEPY, TaKUE CTPYKTYpHBIE
KOMITOHEHTBI, KaK JUMHbI, OCJKH, YIJeBOJbl, HyKJIEHHOBbIE KHUCIOTHI U apyrue. Ilpu stom
3HaHUSA O COCTaBE€ M CBOMCTBAx IPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIY’KaT OCHOBOM JJIsl U3y4€HUs CYITHOCTH POLECCOB (POTOCUHTE3A, bIXaHUSI, TUIIEBAPEHHUS.

B mnnane ¢dopMupoBaHHS OCHOB HAydYHOTO MHPOBO33PEHHS, OCBOEHHUS OOIIEHAYYHBIX
MCTOJOB IMO3HAHUWA U ONBITA IMMPAKTUYCCKOI0 IMPUMCHCHHUA HAYUYHBIX 3HAaHUH HN3YYCHHE MTPCIMETA
«XHUMUA» Ha yri1y0n€HHOM YpOBHE OCHOBAHO
Ha MCXKMPECIMCETHBIX CBA3AX C yqe6HBIMH npeaMeTaMu, BXOAAINIVMMHU B COCTaB IMPCIMETHBIX
obnacreli «EcrecTBeHHO-Hay4dHble TpeaMeThl», «MaremaTnka U uHopmaruka» u «Pycckuii
A3BIK M JIUTEPATypay.

[Ipu m3ydeHnn ydeOHOTO TpeaMeTa «XUMUsS» Ha YriyOJIEHHOM ypOBHE TakXke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmero oOpa3zoBaHus (Ha 0a30BOM YpOBHE), 3amadei
MEPBOCTEIICHHONW 3HAYUMOCTH SIBJSIETCS ()OPMHPOBAHHE OCHOB HAyKH XHMHUHM Kak 001acTu
COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYCCKOW NEATEIPHOCTH YeJOBeKa M OIHOTO U3
KOMIIOHEHTOB MHPOBOW KYJIBTYphl. PelieHue 3Toii 3ajayn Ha yriiyOJI€HHOM YpOBHE W3Y4YCHUS
npeaMeTa IpeArnoiaraeT pealn3ainio TaKuX IeJeH, Kak:

dbopMupOBaHHE TPEACTABICHUN: O MaTEPUATBHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTIX U
MO3HABAEMOCTH SIBJICHUH MPHUPOJIbI, O MECTE XUMHUU B CHUCTEME €CTECTBEHHBIX HayK U €€
BEIYyIIEH PO B OOECIICUCHUHM YCTOMYHMBOTO pPAa3BUTHS YEJIIOBEUECTBA: B PEHICHUH MPOOJIeM
AKOJIOTUYECKOU, PHEPreTUYCCKON M MHINEBONM 0€30MaCHOCTH, B Pa3BUTUH MEIAMIIMHBI, CO3JJaHUN
HOBBIX MAaTEpHAJOB, HOBBIX HCTOYHHKOB JSHEPTHHM, B OOCCIICUCHHH PAIlMOHAIBLHOTO
MIPUPOIOIOIIBE30BaHus, B (GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYJIbTYphI 4ETIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHOM cpejie;

OCBOCHHE CHCTEMBI 3HAHMH, JIC)KAIIUX B OCHOBE XMMHYECKOM COCTAaBJIAIONICH SCTECTBEHHO-
Hay4YHOU KapTUHBI MUpa: (PyHIaMEHTAIbHBIX MMOHSATHI, 3aKOHOB U TEOPUN XUMHUH, COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHUM BEILECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJSIPHOM,
HAJIMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs
XUMHUYECKUX PEaKIMil, 0 XUMHUYECKOM DPAaBHOBECHH, PACTBOpAaX W JUCHEPCHBIX CHUCTEMaxX, 00
00ILIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO TPOU3BOJICTBA;

dbopMmupoBaHre y O0OYYarOIIMXCS OCO3HAHHOTO TOHHMMAaHHUS BOCTPEOOBAaHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUM JJIs1 OOBSICHEHHs KIFOYEBBIX UM W MpoOIeM COBPEMEHHON XMMHH, IS
OOBSICHEHUS W TIPOTHO3UPOBAHMS SBICHUH, HWMEIONINX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
IPaMOTHOTO pelIeHus] MpoOIeM, CBSI3aHHBIX ¢ XUMHEH, TIPOTHO3UPOBAHUS, aHAIIN3a U OLEHKU C
MO3UIMK  DKOJOTHYECKON OE30MacHOCTH TOCIEACTBUN OBITOBOM UM  TPOU3BOACTBEHHOMN
JEATEIIbHOCTU YEJIOBEKA, CBSA3AHHOW C XUMHUYECKUM ITPOM3BOJICTBOM, HCIOJB30BAHUEM U
nepepaboTKOM BEIIeCTB;



yriryOJeHne TpeACTaBICHNH O HAyYHBIX METOJIaX MO3HAHUS, HEOOXOAUMBIX JUIS PUOOPETEHUS
YMEHUI OpPHEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSCHEHHS XMMHYECKHX SIBICHUMN, MMEIOLINX
MECTO B IIPUPOJIE, B IIPAKTUYECKOH ACATEIBHOCTH U IIOBCEIHEBHOM KU3HH.

B nmnane peanuzanuy TEpBOOYEPETHBIX BOCHHUTATENBHBIX W Pa3BUBAIOMIMX  (YHKIHI
LIEJIOCTHOM CHCTEMBI CpelHero o0mero oOpa3oBaHMsI NPU M3YyYEHUH IpeAMeTa «XUMHUsS» Ha
yrIyOnE€HHOM ypOBHE 0CO0YI0 aKTyaIbHOCTh MPHOOPETAIOT TAKKME LENU U 33/1a4H, KaK:

BOCIUTAHHE YOEKIAEHHOCTH B IIO3HABAEMOCTH SIBIICHUM TPHUPOMABI, YBKEHUS K MPOIECCY
TBOPYECCTBA B o0OJacTu TCOPCTUUCCKUX U IMPUKIIATHBIX I/ICCJIGI[OBaHI/Iﬁ B XMMMUH, q)OpMI/IpOBaHI/IC
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHUBAIMM K OOY4YEHHIO M [O3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIMTaHMIO HA OCHOBE YCBOEHHS OOIEUeIOBEYECKUX [IEHHOCTEIH;

Pa3BUTHUEC TIO3HABATCIBHBIX HWHTCPECOB, HHTCIUICKTYAJIbHBIX W TBOPUYCCKUX cnocoOHocCTEl
oOyuarouiuxcs, (GpOpMHUpPOBAHME y HUX CO3HATEIbHOIO OTHOLIEHHS K CaMOOOpa30BaHUIO H
HENpEephIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCHEHIHOW MpodeccHoHanbHOM M 0OLIECTBEHHOMN
JEeSATeTbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MOTPEOHOCTH B 3/I0POBOM
o0pase X13HWU;

(dbopMupoBaHHE YMEHHIA W HABBIKOB Pa3yMHOTO TIPUPOIOTIONB30BAHNUS, PA3BUTHE SKOJIOTHIECKOM
KYJIBTYpBI, IPUOOpPETEHHE OMbITAa OOIIIECTBEHHO-TIOJE3HOM KOOI MUeCKOH 1eATeIbHOCTH.

OOmiee 4mMcIO YacoB, MPEAYCMOTPEHHBIX Ui W3YYEHHUS XUMHH Ha YIrIIyOJICHHOM YpOBHE
cpenHero o6mero obpaszoBanmus, coctaBiseT 204 gacoB: B 10 kmacce — 102 gaca (3 dgaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEJIEIIO).

COJEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPTaHHYECKOH XMMHH.

Hpez[MeT KU 3HA4YCHHC OpFaHquCKOﬁ XUMHUH, TPCACTABICHUE O MHOFOO6pa3I/II/I
OPraHu4CCKux COCHHHCHHﬁ.

DJEeKTPOHHOE CTPOCHME aroMma yIrjepoja: OCHOBHOE U BO30YKAEHHOE COCTOSHMSL.
BaneHTHble BO3MOKHOCTH aToMa yriaepoia. XUMU4ecKasl CBsI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anyy aTOMHBIX opOuTaneit yrieponaa. MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHOM
cBsi3U (OOMEHHBIH U JIOHOPHO-AaKLENTOPHbIN). THUIBl MepeKphIBaHUs aTOMHBIX OpOMTaNel, G- U
n-cBa3u. OnuHapHasi, J1BOMHas u TpoiHas cBA3b. CrnocoObl paspbiBa CBA3EH B MOJIEKYNIax
opranudeckux BeniecTs. [loHsTHE O CBOOOIHOM pajiKalie, HyKjIeopuiie 1 31eKTpoduIe.

Teopuss crTpoeHust opraHuuyeckux coeauHeHuid A.M. byriaepoBa U COBpEMEHHBIE
IIPEJICTABJIEHHS O CTPYKTYPE MOJIEKYI. 3HAaUEHHE TEOPUH CTPOCHUSI OPraHNYECKUX COEANHEHUN.
MonekynsipHble M CTPYKTypHbIe (Qopmynbl. CTpyKTypHble (OpMYJbl pa3iMYHBIX BUIOB:
pa3BEépHyTas, COKpami€HHas, ckeinerHas. M3omepus. Buasl u30Mepuu: CTpYKTypHas,



MPOCTPAHCTBEHHASA. JJEKTPOHHBICE JPQPEKTI B MOJIEKYJIaX OPTaHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA 1 Me30MepPHBIH 3 eKTsl).

[IpencraBnenue o kiaccupuKanuy opraHMuecKuX BemecT. [loHsaTue o GpyHKIMOHAIBHON
rpynmne. 'omonorus. I'omonornueckue psaapl. CucreMarnyeckass HOMEHKIATypa OpPraHu4ecKUX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTJENIbHBIX [TPEICTABUTENEH.

OcobenHocT W KiIacCH(UKAIMS  OpPraHWYeCKUX  peakuumid.  OKUCIHUTENBHO-
BOCCTAHOBUTCJIbHBIC pCAKIINU B OPFaHI/I‘IeCKOﬁ XHUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHHUs BELIECTB U UX MPEBPAlICHUN: 03HAKOMJIEHHUE C
o0Opa3laMu OpraHM4YecKUX BEIIECTB W MaTepualaMy Ha UX OCHOBE, OIBITHI 10 MPEBPAIICHUIO
OpraHMYeCKUX BEIIECTB MpH HarpeBaHuu (TuiaBieHue, OOyrJIMBaHHWE U TOPEHHE),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJ]I OPTaHUYECKHX BEIIECTB.

YrieBoaopoanl.

Ankanpl. ['oMonorudeckuii psig ankaHoB, oOmias ¢opMmysina, HOMEHKIATypa W H30MEpHs.
DNEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKaHOB, SP3-THOPHAM3AIUS aTOMHBIX
opOuTaneit yrieposa, 6-cBsizb. OU3HUECKHE CBOMCTBA ATKAHOB.

XHWMHYECKHE CBOWMCTBA AJIKAHOB: PEAKLMH 3aMELICHUs, N30MEPHU3ALNHN, JETHIPUPOBaHMS,
IMKIN3AlMN, THPOJIN3a, KpeKuHra, ropenus. [IpeacraBieHne o0 MeXaHU3MeE peakUuil
pagvKaIbHOIO 3aMEILCHHUS.

Haxoxpaenue B mpupose. CriocoObl NOTydeHUs! U IPUMEHEHUE aJIKaHOB.

Huxnoankansl. O0mas Gopmysna, HOMeHKIaTypa B uzoMepusi. OCOOCHHOCTH CTPOCHHS U
XUMUYECKUX CBOWCTB MabIX (IMKJIOMPONAH, IUKIOOyTaH) ¢ OOBIYHBIX (IIMKJIOTICHTaH,
[IUKJIOT€KCaH) MUKI0ATKaHOB. CriocoObI OTYYEHHUs ¥ IPUMEHEHUE TUKIOAIKAHOB.

Ankensl. ['oMosioruyeckuil psii aikeHoB, oOuias Gpopmyna, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY] AalKEHOB, SP-THOpUAM3aIMs aTOMHBIX OpOuTanen
yriaepoja, 6- u m-cBsisu. CTpyKTypHas U reomeTpudeckas (Iuc-TpaHc-) nzomepus. Ousndeckue
CBOMCTBa aJKEHOB. XHUMHYECKHE CBOMCTBAa: pEaKUMM MPUCOCAUHEHUS, 3aMEIIeHUs B O-
MOJIOKEHUE TPU JTBOMHON CBsI3u, MoJuMMepHu3anuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbBIE peakiiy Ha JBOMHYIO CBs3b. CIIOCOOBI MOTyUYeHUS U TPUMEHEHUE alIKEHOB.

AJNKaJMEHBI. Knaccudukamnus aJIKaJInEHOB (compspkEHHBIE,
W30JIMPOBAHHbBIC, KyMyauposanuvie). OCOOCHHOCTH SJIEKTPOHHOTO CTPOSHUS M XUMHYECKHX
CBOMCTB COMpPSDKEHHBIX AueHOB, 1,2- u 1,4-mpucoenunenue. [lomumepuzamms conpsKEHHBIX
nreHoB. CrocoObl MOJTy4eHusl U IPUMEHEHHUE allKaJueHOB.

Ankunbl. ['oMonorndeckuil psija ankuHOB, o0mias ¢GopMyna, HOMEHKIATYpa U H30MEpHsl.
DNEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKWUHOB, SP-THOpPHAM3AINS aTOMHBIX
opOutaneit yriepona. PuznyecKkue CBONCTBA AJIKHHOB. XHMHYECKHE CBONCTBA: pEAKIUU
MPUCOEAVHEHUS, TUMEPU3AMU U TPUMEPHU3ALNUH, OKUCIeHUsA. KUCIOTHbIE CBOMCTBA aJIKHWHOB,
MMEIOIUX KOHIIEBYIO TPOWHYIO CBsI3b. KauecTBEHHBIC peakiuu Ha TPOHYIO CBs3b. CIOCOOBI
MOJIyYECHUS U IPUMEHEHUE AIIKUHOB.

Apomatuyeckue yrieBoJ1opoJisl (apeHsl). ['omonoruueckuii psij apeHoB, odmas ¢popmyna,
HOMEHKJIaTypa ¥ M30MepUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbI OeH30a.



@du3nyuecKue CBOMCTBa apeHOB. XHMMHUYECKHE CBOMCTBA OEH30Ja M €ro TOMOJIOTOB: PEaKIHH
3aMeIIeHUs] B OCH30JbHOM KOJIbLIE M YTJICBOJOPOJHOM paHKale, PEaKIUU MPHCOCIAUHEHHUS,
OKHCIICHHE TOMOJIOToB OeH3ouna. IlpeacraBnenue 00 opueHTHPYIOIIEM JCHCTBUU 3aMECTUTEINICH
B OCH30JIBHOM KOJIbLIE HAa NpUMeEpe alKWIBHBIX PaJMKaioB, KapOOKCUIBHOH, THAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB CTHpOIIA.
[Momumepuzanust  ctuposa. CnocoObl  TMOMYYeHUST W NPUMEHEHHE  apOMaTHUYECKHX
YIJIEBOJIOPOJIOB.

[pupomusiii ra3. Ilonyrasie HedTsHbie Ta3pl. HepTh 1 e€ mpoucxoxaenue. KameHHsii
yroJib U TPOAYKTHl ero mnepepaborku. CrocoObl mepepaOdoTKu He(PTH: MEePEeroHKa, KPEKUHT
(TepMHUYECKHH, KaTaTUTUYECKUN), pupopmuHr, muposus. [IpoaykTel nepepaboTku HeDTH, HX
MIPUMEHEHHE B IPOMBILIJIEHHOCTH U B OBITY.

I'enetnueckas CBI3b MCKAY pa3IMYHbIMU KJIaCCaMM YIJICBOJOPOJ0B.

DNEeKTPOHHOE CTPOECHHE TaJIOTEHIPOM3BOJHBIX YIJIEBOJAOPOJIOB. Peakiuu 3amerieHus
rajoreHa Ha TUAPOKCOTPYIILY, HUTPOTPYIIYy, IHAHOTPYIIy, aMUHOrpymy. /JlelictBue Ha
TaJOr€HIIPOU3BOJAHBIE  BOJHOIO M CIIHPTOBOrO  pactBopa ménouu. BsammopeiicTBue
JUTAIOT€HAJIKAHOB C MarHueM M LHMHKOM. [IoHATHE O MeTamioopraHM4ecKux COEIMHEHUSX.
Hcnonb30BaHne TallOTEHIIPOU3BOJIHBIX YITIEBOJOPOJOB B ObITY, TEXHHKE W MpPU CHHTE3E
OPraHNYECKHUX BEHIECTB.

SKCHGDI/IMGHTBJ'IBHBIQ MCTOABI HM3YVUYCHUA BCIHICCTB U HUX HDeBDaHIeHHfI: HN3YUYCHUC
(U3UYECKUX  CBOWCTB  YIJIEBOJOPOJOB  (PacTBOPHMOCTH),  KA4eCTBEHHBIX  PEAKIUH
YTJIEBOJIOPOJIOB Pa3IMYHBIX KiIaccoB (oOecuBeunBaHUE OPOMHOW WJIM MOJHOHN BOJIBI, PacTBOpa
MepMaHTaHaTa KaJvs, B3aWMOJICHCTBHE alleTHJICHa C aMMHA4YHBIM pPacTBOPOM OKCHIA
cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE yriepoja W BOJIOPOJia B OPraHMUYECKHX BEIIECTBaX,
MOJIydCHHUE DTHJICHA W H3YYEHUE €ro CBOWCTB, O3HAaKOMIIEHHE C KoJulekuusmu «HedTtb» u
«Yromb», ¢ oOpasamMu IjacTMacc, KaydyKoB M PE3HHBI, MOJCIUPOBAHHE MOJICKYI
YIII€BOJIOPOJIOB U TAIOTEHIIPOU3BOIHBIX YIIIEBOIOPOJIOB.

Kucaopoacoaep:xaimme opranndeckne coeInHeHUs].

[IpenenbHble ogHOaTOMHBIE cnUPThl. CTpoeHHE MOJEKya (Ha MpUMEpe MeTaHojda U
sTanona). ['omonornueckuit psia, odmas popmysna, H30Mepus, HOMEHKIATypa U KJIaCCH(PHUKAIUSI.
Ou3nyecKkue CBOICTBA MpEIeNbHBIX OJHOATOMHBIX CIHUPTOB. BOJOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMH ~ CIIUPTOB. XUMHUYECKHE CBOWCTBA: pEaKIMHM 3aMEIIEeHHUs, JeruapaTalui,
OKHCJICHHUS, B3aMO/ICHCTBIE C OPraHNnYeCKUMHU U HEOPraHWn4ecKMMH KuciaoTtamu. KadecTBeHHas
peakiusi Ha OJHOATOMHBIE crUPTHI. [leiicTBHe 3TaHONAa M METaHOJa Ha OpPraHU3M 4YeJIOBEKa.
CriocoOblI MosTyueHus: U TPUMEHEHUE OJTHOATOMHBIX CITIUPTOB.

[Ipocteie 2pupsl, HOMeHKIaTypa U uzoMepus. OCOOEHHOCTH (PU3UIECKUX U XUMUYECKUX
CBOMCTB.

MHoroaToMHEIE CIIUPTBI — OSTUJICHIJTIUKOJIb W TIIMLCPHH. duznyeckue M XUMHYECKHE
CBOMCTBA: pPCaKiun 3aMCUICHHA, B3aHMOJCHUCTBUE C OpraHu4e€CKUMN U HCEOPTaHUYCCKUMU
KHCJIIOTaMH, KaUCCTBCHHAA PCaKIMd Ha MHOTOATOMHBIC CIIUPTHI. HpeI[CTaBJ'IeHI/Ie 0 MCXaHH3MC
peaxuﬂﬁ HyKJICO(I)I/IJIBHOFO 3aMCIICHUA. I[CﬁCTBHC Ha OpraHu3M YCJIOBCKA. CnocoObl MOJIYy4YCHUSA
U NPpUMCHCHUC MHOTOATOMHBIX CIIMPTOB.

deHo. CTpOeHI/IC MOJICKYJIbI, BBAUMHOC BJIMAHUC THUIAPOKCOTPYIIIBI U OCH30JILHOTO sapa.
dusznyueckue CBOMCTBA (I)CHOJ'Ia. OCOOCHHOCTH XUMHMYECKHUX CBOMCTB (I)CHOJIa. KauectBeHHEIC



peakiuu Ha Qeron. ToxcuyHocTh ¢eHona. CrocoObl TMONMy4YeHHs U TpUMEHeHHne (eHoa.
denonopmanbaeTUAHAS CMOJIA.

KapOoHunbpHBIE COCAMHEHHS — QIBJETHIbI M KETOHBL JJIEKTPOHHOE CTPOCHUE
KapOOHUJIBHOU Tpymmbl. ['oMoioruueckue psasl anbJIerHJI0B U KETOHOB, 00mas ¢opmyna,
n3oMepus U HOMeHKiIarypa. Du3znyeckue CBOWCTBA AJBJECTHIOB W KETOHOB. XUMHYECKHE
CBOMCTBA QJIbJCTHUJOB W KETOHOB: peakuuu mnpucoequHeHus. OKUCICHUE albJACTH/IOB,
KaueCTBEHHbIC peakuuu Ha anpjaeruabl. CrnocoObl MOJydyeHUs U NMPUMEHEHHUE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE MpeJieNbHbIE KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepuss m HomeHkiartypa. dusmueckue CBOICTBa OJHOOCHOBHBIX
MpeenbHbIX KapOOHOBBIX KHUCIOT. BoJopoaHble CBA3M MEXIY MOJIEKYJIaMU KapOOHOBBIX
KUCIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakuus 3TepuduKaluM, peakiuu C
YY4aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHI. [loHsATHE
O MPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpazue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTeapUHOBas, MaJIbMUTUHOBAs, OJICMHOBAs, JUHONEEAS, JUHONEHO8A KACIOTH. CrocoObl
MOJIy4Y€HUs U IpUMEHEeHHe KapOOHOBBIX KHCIIOT.

Crnoxuele 3¢upsl. ['omonorudeckuii psia, obmast Gopmyna, U30MepUss U HOMEHKIIATypa.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM CpeE.

Kuper. Ctpoenue, pu3ndeckne U XMMHUYECKHE CBOWCTBA JKUPOB: THAPOJIU3 B KUCION H
iesioyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHO0T. JKupsl B IpUpOIE.

MpbL14 KaK COJIM BBICIIAX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

OO6mrass xapakTepucTuka yriaeBojoB. Kiaccudukanus yriaeBomoB (MOHO-, IU- H
nojucaxapuapl). MoHocaxapuipl: TUIFOKO3a, (pPyKTO3a, TajlakTo3a, pubo3a, 1e30Kcupruoo3a.
du3nyeckue CBOMCTBA W HaxoxjaeHue B mnpupojge. DorocuHTe3. XHUMHYECKHE CBOMCTBA
TJIFOKO3Bl:  PEAaKIMU C Y4aCTHEM CIHUPTOBBIX M albJACTUIHON TPYNI, CIUPTOBOE U
MOJIOUHOKHCTIOE OporkeHue. I[IpuMeHeHWe TIIFOKO3bl, €€ 3HaYeHUE B IKU3HEACITECIBHOCTH
opranusma. Jlucaxapumapl: caxapo3a, MaibTo3a U JakTo3a. BoccTaHaBiIMBaroImue U
HEBOCCTAHABJIMBAIONIME Jaucaxapuibl. ['maponm3 awcaxapuaoB. HaxokneHue B mpupoae u
npumenenue. [lonucaxapuapl: Kpaxmal, IIMKOTeH W nesutono3a. CTpoeHne MaKpOMOJEKYI
Kpaxmayia, TJUKOTeHa | UEeUIoNI03bl. (DU3MYECKHe CBOWCTBA Kpaxmalla ¢ IEJUTFOJIO3BI.
XHWMHUYECKHUE CBOMCTBA Kpaxmaja: THJAPOJIN3, KaueCTBEHHAS PEaKIHs C HOJOM. XUMHUYCCKHE
CBOMCTBA LEJUTIOJI03bI: TUAPOIIN3, MOTydeHrue 3(upoB 1emioio3sl. [IoHaTHe 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEIK).

OKcIepUMEHTAIbHbIE METO/bl M3YYEHHs BELIECTB M WX IPEBPAIEHUI: paCTBOPHUMOCTD
pa3NUYHBIX CIHUPTOB B BOJE, B3aMMOJEHCTBHE 3TaHOJA C HATpUEM, OKHCICHHME 3TUIIOBOTO
CIMpTa B albJerHJ Ha pPACKaICHHON MeIHOW MNpPOBOJOKE, OKHUCIEHHE 3TUJIOBOTO CIHpPTa
JIMXPOMATOM Kajius (BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUANIOB), KAUECTBEHHBIC PEAKIIUU Ha
anpaeruapl (¢ ruapokcunom nuammuncepedpa(l) u runpoxcunom meau(Il)), peaxuus riunepruHa
¢ rugpokcusiom Meau(Il), Xxumuueckue cCBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOIeHiCTBHE
pacTBopa ToKo3bl ¢ ruapokcuaom menu(ll), BzaumoneiicTBue Kpaxmaiga ¢ MOJOM, pelieHHe
SKCIEPUMEHTAIBHBIX 3aJa4 1o TeMaM «CrupThl U (peHonb», «KapboHoBbie KUCIOTHI. ClI0KHBIE
3pUPBI».




A30Tc0nepmamne OpraHun4eCcKue COCAUHECHUs.

AMHHBI — OpraHMYecKHe MPOU3BOJHbIC aMMuaka. Kiaccudukanus aMHUHOB:
anupaTHYECKUe U apOMaTUYECKHE; EPBUYHbBIC, BTOPUYHBIE U TpeTHuyHbe. CTPOSHUE MOJIEKYII,
obmas ¢opMyna, U30Mepusi, HOMEHKJIATypa U (PU3MYECKHe CBOHCTBA. XMUMHYECKOE CBOMCTBA
aJII/I(baTI/I‘-IGCKI/IX AMHWHOB: OCHOBHBIC CBOfICTBa, AJIKMJIMPOBAHUC, B3aHMOZI€fICTBPIC NEPBUYHBIX
aAMUHOB C a30TUCTOM KUCI0TOU. COMM aKHIIaMMOHUS.

AHWINMH — IIpe/icTaBUTENb aMUHOB apoMaruyeckoro psaa. Ctpoenue anunuHa. B3anmuoe
BIIMSIHME TPYII aTOMOB B MoJieKyine aHwinHa. OCOOCHHOCTH XMMHYECKHX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHuiauH. CrocoObl NOJMydeHHMs] U HPUMEHEHUE anu(paTH4YECKUX
amMHHOB. [losryueHne aHWIMHA U3 HUTPOOEH30J1a.

AmMunokucnotel. Homenkmarypa u  wu3omepus. OTaenbHbIE TPEACTABUTENH  O-
AMHWHOKMCIIOT: TJIWIWAH, ajlaHuH. Ou3ndecKkne CBOMCTBA aMHHOKHCIIOT. XMMHYECKHE CBOICTBA
AMUHOKHCIIOT Kak aM(pOTEpPHBIX OPraHUYEeCKUX COCAMHEHWM, pEeaKIus TMOJUKOHICHCAIUH,
00pa3zoBaHue MENTUIHON CBs3U. buosormueckoe 3HaU€HHE aMUHOKHUCIOT. CHMHTE3 M THAPOJIN3
MENTUIOB.

benku kak mnpupoaneie nonumepsl. [lepBuyHas, BTOpUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBAa OEJKOB: TMAPOJIN3, JE€HATYpallus, KaueCTBEHHbIE pEakluu Ha
OenKH.

SKCHGDI/IMGHT&HBHBIC MCTOAbI HM3YYCHHUA BCIICCTB M HUX HDCBDaHlCHHﬁZ pPaCTBOPCHUC
OCIKOB B BOJC, JACHATypaluus 0eIKoB IIpU HArp€BaHvM, OBCTHBIC PCAKIIMU HaA 6€J'[KI/I, PCUICHUC
OKCIICPUMCHTAJIBHBIX 3aJa4 II0 TCMaM «A30Tconep>1<aume OpPraHn4CcCKuc COCIUHCHUA» U
«Pacrio3naBanue OPraHn4YCCKux COGHHHGHHﬁ)}.

Bbicokomosieky isipHble cOeTUHEHM.

OCHOBHBIC TIOHATUS XUMUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ MOHOMCED, IIOJIHUMCED,
CTPYKTYPHO€ 3BCHO, CTCIICHBb IIOJIMMEPpH3allM, CPpCAHAS MOJICKYJIIpHas Macca. OcCHOBHEBIE
MECTOJbI CHHTE3a BBICOKOMOJICKYJIAPHBIX CO@,Z[I/IHGHI/Iﬁ — [MoJIMMEpu3anus U INOJIUKOHACHCA V.

[TonumepHsie MaTepUabl. [TnactMaccel (moMATUIICH, HOJIUTIPOITUIIEH,
MOJIMBUHUIIXJIOPUI, MOJUCTUPOJL, MOJUMETHIMETAKpUIIaT, MOJIMKapOOHATHI,
noynusTHIIeHTepedTanar). YTunuszanus u nepepaboTka MiacTuka.

OnacroMepbl:  HaTypajJbHbIM  KaydyK, CHHTETHYECKME KaydykKd (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30IIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HatypanbHble (XJOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYeCKHE (KallpOH U JIaBCaH).

[Tonumeps! crienmanbHOTO Ha3HAaYeHUs (Te(IOH, KeBIap, SJIEKTPOMPOBOASIINE OTUMEDHI,
OuopasiaraeMbie MOJIUMEPHI).

OKCHEepUMEHTAIbHBIC METOJbl M3YYCHHS BEIIECTB M MX IPEBpaIlSHUI: 03HAKOMJICHHUE C
o6pa3uaMH NpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, Kay41yKOB, PCHICHUC
OKCIICPUMCHTAJIbHBIX 3aJia4 IO TCME «Pacmo3HaBaHue IJ1aCTMAacC U BOJIOKOHY.

PacuérHbie 3agaun.




HaxoxaeHne MoJleKyIsspHOi (POPMYIIbI OPTaHUIECKOTO COSIMHEHHSI TI0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HaXOXKJCHUE MOJICKYJSPHON (OPMYIBI OPraHUYECKOTro
coeMHEHUsT Mo Mmacce (00bEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce,
00BbEMY) MTPOJYKTOB PEAKIIUU W/MITN UCXOHBIX BEUIECTB, YCTAHOBICHUE CTPYKTYPHOU (GOPMYIIBI
OPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOWMCTB WM CIIOCOOOB TOTYYCHWS,
OTIpe/ieNIeHUE JIOJIU BBIXO/A MPOAYKTA PEAKIUU OT TEOPETUIECKA BO3MOKHOTO.

MexnpeaMeTHBIE CBA3H.

Peanuzanus MexnpeaMeTHbIX CBSI3eH NpU M3ydeHUM opraHuueckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHbIX NOHSATHM, Tak U
ITOHSATHH, IPUHATHIX B OTACIIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOTO LUKJIA.

OO0uiue ecTecTBEHHO-HAayYHblE MOHSTHS: SIBIIEHHE, HAay4yHbIH (hakT, rumoresa, TEOpHs,
3aKOH, aHajJM3, CHHTE3, Kiaccuukalus, HAOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MO/JIEITMPOBAHHUE.

®dusnka: MaTepus, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, MOJEKYJA, SHEPreTUYECKUN
YPOBEHb, BEHIECTBO, TENO, 0OBEM, arperaTHOE€ COCTOSIHME BEIIECTBA, (PU3MYECKUE BEINYMHBL,
€AVHUILBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: knmetka, opraHus3M, 3KOCHUCTEMa, Ouochepa, MeTaboM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIN U TreTepoTpOoHBIM TUN NHUTaHUSA, OpoXkeHue, (POTOCHHTE3, AbIXaHue, OenKw,
YIJIE€BO/bI, JKUPbI, HYKJIEMHOBbIE KUCIOTHI, (PEPMEHTHI.

I'eorpadusi: monesHble UCKOTaeMbl€, TOTUIHUBO.

TexHomorus: IMUIICBBIC MMPOAYKTHI, OCHOBEI PAlIMOHAJIBHOT'O IIUTAHUA, MOIOIIHUE CPCACTBA,
MaT€puraibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeaneCKne OCHOBbI XMMHU.

Atom. CocTaB aTOMHBIX A1ep. XUMHYECKUN 31eMeHT. M30tonsl. CTpoeHME 3IIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYeCKUe YPOBHU M TOAYPOBHH. ATOMHBIE
opburanu. Kiaccudukanus XUMUUECKUX 3JIEMEHTOB (s-, pP-, d-, f-anements). Pacnpenenenue
3JIEKTPOHOB TI0 ATOMHBIM OpPOHUTAIAM. DIEKTPOHHbIE KOH(MUIYpalM aTOMOB 3JEMEHTOB
MEPBOrO—4YEeTBEPTOr0 MEPHUOJIOB B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUHM, 3JEKTPOHHBIE
KOH(UTypaluyu HOHOB. DIIEKTPOOTPULIATETbHOCTb.

HCpI/IO,Z[I/IquKI/Iﬁ 3aKOH u HCpI/IOI[I/I‘{CCKa}I CcHuCTCMa XUMHUYCCKUX 9JICMCHTOB
I[I/I MeHaeneena. CBs3b NEpUOANYCCKOI0 3aKOHa MU HepHOHquCKOﬁ CHUCTEMbI XMMHUYCCKUX
9JICMCHTOB C COBpCMCHHOﬁ TCOpHCﬁ CTPOCHUSA aTOMOB. 3aKOHOMepHOCTI/I W3MEHEHHSI CBOMCTB
XUMHUYECCKHUX JJICMCHTOB U 06pa3yeMHx HUMH IIPOCTBIX M CJIOXKHBIX BCHICCTB IO I'pyliiaM M
nepuoaam. 3HaueHUe NepUoOaANICCKOI0 3aKOHa I[I/I MeHpeneena.



Xumuyeckasi CBSi3b. BHUJIBI XMMHUUYECKOM CBSI3U: KOBAJCHTHAs, UOHHAs, METAJUIMYECKAs.
MexaHu3mbl oOpa3oBaHUs KOBaJICHTHOM CBSI3U: O0OMEHHBII
U JOHOPHO-aKIENTOPHBIA. ODHepruss M JuiMHa CBs3U. [loJsIpHOCTH, HANPABJICHHOCTb U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHble cBszu. Bonopoanas cBs3b. MexMOJIEKyIsIpHbIE
B3aUMO/ICUCTBHSL.

BaneHTHOCTh M BaJEHTHbIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpHI
MOJIEKYJI C MX I€OMETPHUYECKMM CTPOCHHEM (Ha NpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBnenne o0 KOMIUIEKCHBIX coequHeHusix. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaTelb, JWTaHAbl. 3HAUYCHHE KOMIUIEKCHBIX coenuHeHui. [lonstne o
KOOPJIMHAITMOHHON XUMUH.

BemectBa MOJNEKYASPHOTO M HEMOJEKYISIPHOTO CTPOEHHUS. THIBI KPUCTAJUTMUECKHUX
petEToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHbIX cucteMax. MctuHHBIE pacTBOpHI. [IpencraBienne o KOJIOUIHBIX
pactBopax. CrnocoObl BbIpa)K€HUS KOHIIEHTpPAIMM pPAacTBOPOB: MaccoBas [OJsl BEIECTBa B
pacTBope, MoOJIsIpHas ~ KOHIEHTparus. HacelllleHHBIE W HEHACHIIEHHBIE  PAaCTBOPHI,
pacTBOpuUMOCTh. KpucTayoruaparsl.

Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYECKHUX BellecTB. TpuBHUAJbHBbIE Ha3BaHHS
OTJENbHBIX NIPEACTABUTEICH HEOPraHUYECKHUX BEILIECTB.

Knaccudukanys XuMrU4IeCKUX peakiuii B HEOPraHUIECKON W OPraHnYeCcKOd XUMUU. 3aKOH
COXPAaHEHHUs MacChl BEIIECTB; 3aKOH COXpPaHEHMs] M NPEBPAIICHUS SHEPTUU NPU XUMHUYECKHX
peaknusix. TernoBbie 3 (eKTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOoCTh XMMHUECKOI peakluu, e€ 3aBUCUMOCTb OT pa3iuuHbIX QakTopoB. ['OMOTEeHHBIE
U reTeporeHHble peakunu. Katanus u kaTanu3atopsl.

O0Oparumble W HeoOpaTHMMbIE  pEakIMu. XHUMHYEeCKoe paBHOBecue. KoHcTanTa
XUMHUYECKOTO paBHOBeCHUS. DaKTOpHI, BIHUSIONIME HA TOJIOKEHHE XMMHUYECKOTO PaBHOBECHS:
TeMmIepaTypa, JaBJICHUE M KOHUEHTPAIIMM BEHIECTB, YYACTBYIOIIMX B peakuuu. [IpuHumn
JIe llaTenne.

OnekrponuTuieckas aucconpandsa. CuiapHble W ciaOble  2JeKTpoiuThl.  CTeneHb
muccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHTpasibHas, IenovyHas. BoaopoaHbii
nokazatenb (pH) pactBopa. I'uaponus coneit. Peakiiuu nonHoro oOMeHa.

OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC pCaKknuu. Crenedp okuciaeHus. OKHCIUTEIb U
BOCCTAaHOBHTCIIb. Hpoueccm OKHCJICHHSI MW BOCCTAHOBJICHMSA. BakHeHIne OKHCIUTEIN U
BOCCTaHOBHTEIH. MeTox SJICKTPOHHOT'O Oananca. 9HeKTp0J’II/I3 pacTBOPOB U paCIlJIaBOB BCIICCTB.

OKCHEPUMEHTAIbHBIC METOAbl HM3YYCHMS BEHISCTB W MX HOPEBPAIICHUMN: Pa3JIOKCHUC
NEepoKCHAa BOOOpPOJa B MNPUCYTCTBHUU KaTaJInM3aTopa, MOACIHU KPUCTAJUIMYCCKUX peH_IéTOK,
IMPOBCACHUC peaKuHﬁ HOHHOI'O O6M€Ha, OMpeACJICHUC CpcAbl pacTBOPOB C€ TOMOIIBIO
HHAUKATOPOB, U3YUCHHUC BJIMAHHA PA3JIMIHBIX (I)aKTOpOB Ha CKOPOCTH XUMHYSCKOM pCaknuu nu
IMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCH.

Heopranuueckast xummus.



[Tomoxenne HemerasmioB B Ilepuoauyeckoil cucreMe XHUMUYECKHMX — JJIEMEHTOB
J.W. MenpeneeBa U 0COOCHHOCTH CTPOCHHS MX aToMOB. DU3MYECKUE CBOWCTBA HEMETAJUIOB.
AnnoTponus HEeMETauIoB (Ha puUMepe KUCIopoia, cepsl, hocdopa u yriaeponaa).

Bonopon. INomyuenue, ¢puznyeckue U XUMHUYECKHUE CBOMCTBA: PEAKIUHU C METaUIaMU U
HEMETaJUIaMH1, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ mapuabl. TOMIMBHBIE 2JIEMEHTHI.

I'anorensl. Haxoxaenue B mpupoze, CriocoObl MONMydeHHs, (U3MUECKUE M XUMHUYECKHE
cBoiicTBa. ['asoreHoBoOpOAbl. BakHelue KHUCIOPOACOAEPKAIIME COCIUHEHUS TaJOrEHOB.
JlaGopaTopHble ¥ IMPOMBILIUIEHHbIE CIIOCOOBI MOIy4YeHUs rajgoreHoB. [IpumMeHeHune rajioreHoB u
HX COCMHECHUM.

Kucnopon, o3oH. JlabopatopHble W HPOMBILUIEHHbIE CHOCOOBI MOJYYEHHUS] KHUCIOpOJa.
Ouznyeckue U XMMHMUYECKHE CBOMCTBA M MPUMEHEHHME KHUCIOpoAa M o030Ha. OKcHIBl U
MIEPOKCH/IBL.

Cepa. Haxoxxmenwe B mpupojie, CrIOcoObl MONTyYeHHs, (PHU3NUYECKHUE U XUMHUYECKUE
cBorictBa. CepoBojopon, cynmbduasl. Oxcun cepri(IV), oxcun cepri(VI). Cepauctas u cepHas
KHCJIOTBI U X coiu. OCoOEHHOCTH CBOWMCTB CEpHOM KHCIOTHL I[IpumeHeHue cepsl U €€
COEJTMHEHU.

Azor. Haxoxnenue B mnpupoje, CrnocoObl MONy4eHHUs, (PU3NUYECKHEe H XUMHUYECKHE
cBoiicTBa. AMMuak, HUTpuAbl. OKcHAbl a30Ta. A30THCTasg W a30THAsA KHUCIOTHI U HX COJIH.
OcoOEHHOCTH CBOWCTB a30THOW KHCIOTHI. [IpuMeHEeHHe a30Ta W €ro COEeIWHEHHMH. A30THBIE
yaoOpeHwusl.

®dochop. Haxoxnenwe B mpupoie, CHOCOObI TONTy4eHHS, (PU3NUECKUE U XUMUUYECKUE
cBorictBa. Dochuasr u dochun. Oxcuasr dochopa, dochopHas kuciora u e€ CoJu.
[Ipumenenne pocdopa u ero coennuennit. ochopHbie yT0OpeHus.

VYrinepon, HaxokaeHue B Ipupoie. AJUIOTponHble Moaudukanuu. Pundyeckue u
XMMHYECKHUE CBOMCTBA MPOCTHIX BelIeCTB, oOpa3oBaHHBIX yriepoaoMm. Okcupn yraepoxna(ll),
OKCH]I yraepona(IV), yroJibHas KHUCJIOTa u eé COJIH. AKTUBUPOBAHHBIN
yroib, agcopouus. Oymiepensl, rpadeH, yriaepoAHble HAHOTPYOKU. [IpuMeHeHHe NpoCThIX
BEIIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €r0 COCTMHEHHIH.

Kpemuuii. Haxoxxnaenue B mpupoje, crnocoObl MONydeHus, (pU3M4ecKkue U XUMUYECKHE
cBoiictBa. Oxcun kpemuus(1V), kpeMHUEBas KMCIOTa, CHIIMKATHI. [I[puMeHeHe KpeMHHUS U ero
coenuHeHuil. CTEKII0, €ro MoJydeHue, BUIbl CTEKIIA.

ITonoxxenue MeTalIoB B HepHOHquCKOﬁ CHCTEME XMMHYECKHUX 3JIEMEHTOB. OCOOEHHOCTH
CTPOCHUA 3JICKTPOHHBIX 000JI0YEeK aTOMOB METaJLIOB. O6H_[I/Ie (1)H3H‘{CCKI/IC CBOIMCTBa METAJIJIOB.
HpI/IMeHCHI/Ie MCTAJlJIOB B 6BITy 1 Texauke. CIjiaBel METAIIOB.

DNEeKTPOXUMHUYECKHH psiji HanpskeHni MeTasuioB. OO1Me crnocoObl MOJTy4eHNs: METaJUIOB:
TUAPOMETAJUIYPIHsl, MTUPOMETAIUTYPrHs, IEKTpoMeTauTyprus. [loHsaTHe 0 KOPpO3UU METAJLIOB.
CrniocoOblI 3alUThl OT KOPPO3HH.

0611[351 XapaKTCPpUCTUKa MCETAJIJIOB IA-prTIl'IBI Hepno;u/mecxoﬁ CUCTEMBbI XMMHNYCCKHUX
OJICMCHTOB. HanHf/'I W KaJuii: MOJIYy4YCHHUC, (1)143I/IHCCKI/IC 1 XUMHYCCKHE CBOﬁCTBa, IIPUMCHCHUC
MPOCTBIX BCIICCTB U UX COCIUHEHUH.



OObmas xapakrepuctuka MetasioB IIA-rpynmsr [lepuonndeckoit cMCTeMBbl XUMHUYECKHX
SJIEMEHTOB. MarHuii M KauplWii: MoiydyeHue, (QU3MYecKHe | XHUMHYECKHE CBOMWCTBA,
MPUMEHEHHE POCTHIX BEIIECTB M UX COeUHEHUH. JKECTKOCT BOBI M CIOCOOBI €€ yCTpaHCHHS.

AntoMuHUH: TIONy4YeHue, (GU3NYECKUe W XMMHUYECKHE CBOWCTBA, NMPHUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COCOUHEHUH. AMMOTEpHBIE CBOHCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMSL.

OOmiass xapakrepucTuka MeTauioB mnoOouyHbIX noarpynn (b-rpymnm) Ilepuonmueckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckue 1 XUMUYECKHE CBOMCTBA XpOMa U ero coequHeHu. OKCHUIbl U THIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl u AUXpOMAaThl, UX OKUCIMTEIbHbIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

®usnueckue M XUMHYECKHME CBOMCTBA MapraHila M €ro CcoeAuHeHuid. Bakneimme
coemuaenus: mapranna(ll), mapranna(IV), mapranna(VI) u mapranma(VII). Ilepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

®uU3NYECKNEe U XMMUYECKHE CBOMCTBA jKeje3a U ero coeAMHEeHn. OKCUIbI, THAPOKCUIBI U
cosm xkene3a(ll) u xenesa(lll). [lomyuenne u mpumMeHeHne xKeje3a u ero CIjIaBoB.

®u3NYECKNEe U XUMAYECKUE CBOMCTBA MEAH U €€ coenrHeHui. [lonyyenne u npuMeHeHue
MEIN U €€ COeTUHEHUN.

[uuk: nomydeHue, GU3NIECKUE U XUMUYECKUE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCH/IA
Y THJIPOKCHJIA IIMHKA, TUPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHrne HMHKa U ero COeMHEHUH.

BKCHG[H/IMCHT&HBHHG MCTOABI U3YUCHUA BEUICCTB U UX H[!CB[)&![!GHHP'IZ HN3Y4YCHUC 06pa3u013
HEMCTAJUIOB, TOPCHUE CEPHI, (bocq)opa, KEJI€3a, MarHus B KHUCJIOPOAC, M3YUCHUC KOJIICKIINH

«MeTaiiel u CILIJIaBBI», BBaHMOHeﬁCTBHC IICJI0OYHBIX U IICIOYHO3EMEIIBHBIX METAJIJIOB C BO,Z[Oﬁ
(BO3MO}KHO HCIIOJIb30BaHHUEC BI/I,Z[COMaTepI/IaJ'IOB), BSaHMOHCﬁCTBHe IMMHKA U KeJI€3a ¢ paCTBOpaMu
KHCJIOT U menoqeﬁ, KauC€CTBCHHBIC pC€aKIMK Ha HCOPraHMYECKNEC aHMOHBI, KATUOH BOJ0OPOAAa U
KaTHuOHBbI MCTAJIJIOB, BBaHMOHeﬁCTBHC TUAPOKCUAOB AJIFOMUHUSA U IMHKA C paCTBOpaMH KHUCJIIOT U
menoqeﬁ, pPEICHUE OJOKCICPHMMCHTAJIBHBIX 3aJa4d II0 TEMaM «Fa.]'IOl"eHBI», «Cepa u eé
COCIUHCHMUA, «A30T 1 (1)00(1)0}’) H UX COCOAUHCHUA, «MeTanabl TIaBHBIX HOJT pYIII», «Metanmsl
MOOOYHBIX MOATPYIIID».

XuMHA ¥ KU3Hb.

Ponp xuMmuu B obecrieyeHun YCTOﬁqHBOFO Pa3BUTHA YCIIOBCUYCCTBA. ITonsiTue o HAay4HBIX
MCTOJAAaX TIIO3HAHWd W MCETOJAOJIOTMH HAYYHOI'0O  HCCJIICIOBAHMUA. HaquHe IMPUHIIUIIBI
opraHn3anvi XUMHUYCCKOT'0 IMPOHU3BOJACTBA. HpOMLIH_IJ'IeHHLIe CHOCOOBI MOJIYyYCHUA BaYKHEHIIINX
BCIICCTB (Ha npumMepe MmMpon3BoJACTBa aMMHAKa, CCpHOfI KHCJIOTEI, MeTaHOHa). HpOMLII_HJ'IeHHLIe
CITOCOOBI MOJIYYCHUS MCTAJUIOB W CIIJIaBOB. XHUMHYECKOE 3arpsA3HECHHUC Oprmammeﬁ Cpeabl U
€ro nocjaeacTsusi. Pojibp XuMuu B oOecreueHN 3HepreTquCKOﬁ 0E30ITaCHOCTH.

Xumus u 3J0pPOBBE YCIIOBCKA. .HCI(apCTBCHHBIC cpeacTBa. HpaBI/ma HCIIOJIBb30BaHUA
JICKApCTBCHHBIX MPCIIapaTOB. Ponp xumMuu B Pa3sBUTUHU MCAULIUHBI.

XUMHS OUITA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBBIE J00OABKH. Pojb XUMUHM B 00€CIIEUeHUN
UIIEBON 0E€30aCHOCTH.



Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. IlpaBuia OGe3zomacHOTro
HCI0JIb30BAHUS [TpENapaToB ObITOBON XMMUU B IIOBCEJHEBHOM JKU3HU.

XUMUS B CTPOUTENIbCTBE: BAKHEHUIIINE CTPOUTEILHBIC MaTePHAIBI (IIEMEHT, OCTOH).
XuMHus B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEepaabHbIE YA0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKI[MOHHBIE MaTepuajbl, Kpacku, CTEKJIO, Kepamuka. Marepuaibl
JUIsL 3IIeKTpOHUKH. HanoTexHoorum.

PacuérHbie 3a1a4n.

Pacuérbl: macchl BemecTBa WM 00ObEMa ra3oB 0 M3BECTHOMY KOJHUYECTBY BEILECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKIMU BEIIECTB, Macchl (00bEMA, KOJIMUECTBA
BEIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO U3 BEILECTB MMEET NpHUMECH, Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOJIyKTa peaxium,
€CJIM OJTHO W3 BEIECTB JIaHO B BUJE PACTBOpA C ONPEIEIEHHON MAaCCOBOM J10JIE paCTBOPEHHOTO
BEI[ECTBA, MAacCOBOM J0JM U MOJISIPHOM KOHIIEHTpallMM BEIIeCTBa B pacTBOPE, JOJHM BBIXOJA
MIPOJIyKTa PEaKUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHBIE CBSA3H.

Peanu3zanus MeXnpeaMeTHBIX CBsI3ed NMpU M3Y4YE€HUU OOIIEel M HEOPraHUYEeCKOW XMMHH B
11 xyacce oCyIIECTBIISIETCS Yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHATHH,
TaK U MOHATUH, IPUHATHIX B OTAEIBbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0miue ecTecTBEHHO-HAayUHble MOHSATHS: SIBIIEHHE, HAay4yHbIH (hakT, rumoresa, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUYHOCTh, HAOIIOJCHHE, H3MEpEeHue,
SKCIEPUMEHT, MOJIEJIb, MOJCITUPOBAHUE.

dusnka: maTepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIIbI, PAaJIMOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BEIISCTBA, WACAIbHBIA Ta3, (U3MYECKHE BEIMYHMHBI, CIUHHIIBI
HM3MEPEHUS, CKOPOCTh, DHEPTHs, Macca.

buomorus: kierka, opraHuM3M, OJKOocucTeMa, Owuocdepa, wMeTaboOIM3M, MakKpo- U
MHUKpPORJIEMEHTBI, OENKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTrOBOPOT BEIIECTB U MOTOK YHEPTHU B IKOCUCTEMAX.

Feorpa(bm[: MHUHCPAJIbI, TOPHBIC TOPOJALI, TTOJIC3HBIC UCKOIIAEMBIC, TOIIJIMBO, PECYPCHI.

TexHosorus: XuMu4ecKas MNPOMBIIIJIICHHOCTD, MCTAJUTYPrusd, CTPOUTCIBHBIC MATCpUaAJIbI,
CEIIbCKOXO031CTBEHHOE MMpONU3BOACTBO, MHIICBAA NPOMBIIIICHHOCTD, (l)apMaI_[eBTI/I‘IeCKaH
MMPOMBIIIJICHHOCTD, MMpOU3BOACTBO KOCMETHYCCKHX npenaparos, MMPpOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, JICKTPOHHAA ITPOMBIIIIJICHHO CTh, HAHOTCXHOJIOTHH.



IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHUU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cootBeTcTBUE C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeJHEro ooiero ooOpazoBaHus
BBIJICJICHBI CIIEIYIONINE COCTABIISIONINE: OCO3HAHUE OOYUYaIOMIMMUCS POCCUUCKON TpakIaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTM M CaMOOIIPEEIICHUIO;
HaJIM4yue MOTHUBAlUM K  OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6HI€CTBG npaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
IMpaBOCO3HAHM, DKOJIOTHYECKOH KYJIbTYPHbI; CIOCOOHOCThL CTaBUTH e U CTPOUTH KU3HCHHBIC
IIJTaHBbI.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHMS NMpeAMETa «XHUMHUSD OTpPakaroT c(HOpPMHPOBAHHOCTh
OTIBITa ITO3HABATEIPHON M MPAKTHYECKOH JESITEILHOCTH O0YJarOIIMXCs B MPOIIECCe PeaTH3aIiH
00pa3zoBaTeIbHON JIESTEITHHOCTH.

JIngHOCTHBIE PE3yabTAaThl OCBOCHHS MpeaMeTa «XUMHUsS» OTpakarT cHOopMUPOBAHHOCTH
OTIBITa ITO3HABATEIPHON M TIPAKTHYECKOHN JNEATEILHOCTH O0YJArOIIMXCs B MPOIIECCe PeaTH3aIiu
00pa30BaTEIILHOM JIEATEIIHHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOro0 BOCIIMTAHMS

OCO3HaHHUA O00YYaIOIMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOMOPSAKY;

OpEeACTaBICHHUA O COLHUAJIBHBIX HOpMax M IIpaBHJIaX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUU y‘Ie6HI)IX IIPOCKTOB,
PEIICHUU y‘IC6HBIX M IIO3HABATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPHUMCHTOB,

CIIOCOOHOCTH ITIOHUMATh U IIPpUHHUMAaTh MOTUBBI, HAMCPCHU, JIOTUKY U aPT'YMCHTBI APYI'UX
IIpHU aHAJIN3C Pa3JIMYHbIX BUI0B yqe6H0171 ACATCIIBbHOCTH,

2) NaTPHOTHYECKOr0 BOCTIUTAHMSI:

[IEHHOCTHOTO OTHOIICHHS] K HCTOPUYECKOMY M HAYyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMUH,

YBaXXCHHUA K HPOLHECCY TBOPYUYECTBA B obOmactu TCOPHUHU U IMPAKTHYCCKOI'0 INPHUIIOKCHUA
XUMHUH, OCO3HAHUA TOI'0, YTO [JAHHBIC HAYKH C€CTb PE3YJbTAaT JIIUTCIbHBIX Ha6JIIO,I[eHI/II>'I,

KPOIIOTJIMBBIX OKCIICPUMCHTAJIbHBIX IIOUCKOB, ITIOCTOSIHHOI'O TPpYyda y‘IéHHX " IIPAKTUKOB;

HHTCpCCa U TIIO3HABATCIIbHBIX MOTHUBOB B TIOJYUCHUHW W TMOCICAYIONIEM aHaJIM3C
I/IH(I)OpMaI_[I/II/I 0 NEpCAOBBIX NOCTUKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XUMHWU,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:



HPaBCTBCHHOI'O CO3HAHUA, STHUYCCKOI'O ITOBECACHU,

CIIOCOOHOCTHU OLICHUBAThb CUTYyalluH, CBA3aHHbLIC C XUMHUUYCCKUMU SABJICHUAMU, U IPUHHUMATDH
OCO3HAHHBIC PCHICHUS, OPUCHTHPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OILICHHBAaTh CBOE MOBEACHUE H IMOCTYIIKH CBOHUX TOBapI/IHIeﬁ C H03I/ILII/H>'I
HPaBCTBCHHLIX U IIPABOBBIX HOPM U C y‘IéTOM OCO3HaHuA HOCJICIICTBI/II\/JI IMOCTYIIKOB;,

4) popMupoBaHNS KYJIbTYPhI 310POBb:

MOHMMAaHUS IIEHHOCTEH 370poBOro M Oe3omacHoro oOpas3a >KW3HU, HEO0OXOIMMOCTH
OTBE€TCTBCHHOI'O OTHOLICHUS K CO6CTB€HHOMY @HSH‘IGCKOMY U ICUXUYCCKOMY 310POBBIO;

coOMoIeHnsT MpaBWJI O€30IMaCHOTO OOpallleHHs C BEIIECTBAaMU B OBITY, MOBCEIHEBHOMN
KWU3HH, B TPYIOBOU J€ATEIBbHOCTH;

MOHMMAHMSI TEHHOCTH TIpaBWJI WHIAMBUIYATbHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJCHUS B CUTYAILUSAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJEJICTBUN W HENPUSTHUS BPEIHBIX NPUBBIYEK (YHOTpeOJEHUS aIKOToJs,
HapKOTHUKOB, KYpeHHs);

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIEIOBATEIHCKON  NIEATEITLHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUIAX JEATECILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyYacTHE B PpEIICHWH NPAKTUYECKUX 3a7ad COIUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3Y4EHHUIO MpodeccHil pa3IMyHOro pojia, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUH;

YBaXKEHHUSA K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOl IS TEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYAIbHOW TPAaeKTOPHUH 0Opa3oBaHUS,
Oynayuieil mpodeccuu U peanu3alnuud COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEH 00I11eCTBa;

6) 3K0JIOrHYeCKOro BOCIUTAHHUSI:

HKOJIOTHYECKU I1eTIECO00pPa3HOTO OTHOMICHHSI K MPHUPOJAE KaK MCTOUYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

IMOHMMAaHHUS TJI00aILHOTO XapaKTepa 3KOJIOTHICCKUX r[p06neM, BJIWAHHUA SKOHOMHUYCCKUX
IIpoLEeCcCOB Ha COCTOSAHNCEC HpHpOHHOﬁ 1 COIMAIbHOM CpCabI;

OCO3HaHUusA HCOGXOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHKEHUM XUMUM IS peuicHus BOIIPOCOB
palluOHAJIBHOT'O NPUPOAOIIOTIB30BAHUA,



AKTUBHOTO HENPUATUSA ACUCTBUM, INPHUHOCAIIMUX BpPEX OKPYXKAOLIEH INPUPOJHOU cpene,
YMEHHUsI MPOTHO3UPOBATHh HEOJIArONpPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MPEIIPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HAJIMYMS Pa3BUTOTO HKOJOTHMUYECKOTO MBILIUICHHS, SKOJOTUYECKOH KYIbTYpHI, OIIBITA
NEATENbHOCTH OKOJIOTUYECKOH  HANpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCSI HMH B
MO03HABATEIBHOM, KOMMYHHUKATHBHON M COIIMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
MPOTHBOCTOATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAYKH U
0OLIECTBEHHOM MPAKTUKH;

MOHUMaHMs Ccleuu(UKU XUMHM KaK HayKd, OCO3HaHHs €€ poiau B (OpMHUpPOBaAHHUU
palMOHAIBLHOIO HAYYHOI'O MBIIIICHHS, CO3AaHUU LEIOCTHOTO MPEJICTABICHHS 00 OKPYKaoLIeM
MHpE KaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B IO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny TpodieM COXpaHEHUsl MPUPOIHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH IS COBPEMEHHOW NMBWIM3AIUU: B €&
I'YMaHUCTHYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJM B CO3JaHUU HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpHI, B PEIICHUH TI00aTbHBIX TPOOIEM YCTOWYHUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBO,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
00ecTeueHNH yCIOBUM YCIICIITHOTO TPY/AA U AKOJIOTUYECKH KOM(OPTHOM KU3HHM KaXKIOTO UJieHa
00111eCcTBa;

€CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJIOB IO3HaHMUS,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHMS IS
aHaJin3a W OOBACHEHUs SBICHUNM OKPYXAIOUIEr0 MHUpa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
YMEHHUS Jie7aTh 000CHOBAaHHBIC 3aKIIOUEHHUS HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO UCIIOJIb30BaTh XMMHUYECKHE 3HAHUS A pCIICHUA HpO6J’I€M
B PCAIbHBIX )XU3HCHHBIX CUTYyallUusAX;

HHTCPCCA K IIO3HAHHIO, HCCHCHOB&TGHBCKOﬁ JCATCIBbHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6paSOBaHI/IIO u CaMOO6pa3OBaHI/IIO, K
AKTUBHOMY IIOJIYUCHHUIO HOBBIX 3HAHUM ITI0 XUMHUM B COOTBETCTBHHM C >KW3HCHHBIMH

HOTpe6HO CTsAMMU,

UHTEpeca K OCOOCHHOCTAM Tpylda B pa3IMyHbBIX cdepax MNpodecCHOoHATBLHON
JESITEIBHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeTaHpe,Z[MCTHLIC PE3YyIbTAaThEl OCBOCHUS TPOTpAMMBI IO XMMUHU HA YPOBHE CPCAHCTO O6U.I€FO
O6pa3OBaHI/I${ BKJIIOYaroT:



3HaYMMbIe 11 (POPMHUPOBAHHUS MHPOBO33PEHUS OOYJAIOIIUXCA MEXAUCIUILIMHAPHBIC
(MexXnpeaMeTHbIe) 00IIeHayYHbIe TOHATHUS, OTPAKAIOLINE EIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenuduKy METoZI0B NMO3HAHMUS, UCTIOJIBb3YEMbIX B €CTECTBEHHBIX HAayKax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJCHUE, MPOLECC, CUCTEMa, HAy4YHBIH (aKT, MPHUHLUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, UCCIIE0BaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIICPUMEHT U APYTHUE);

yHUBEpCalbHble  ydeOHble  JeiicTBUS  (1I03HABATEJIbHBIE, KOMMYHUKaTUBHbIE,
perynsTuBHbIE), oOecrieunBaromue  (GopMupoBaHne  (QYHKIMOHAIBHOW  TPAMOTHOCTH |
COLIMAJIBHONM KOMIIETEHIIMH 00y4aroluXxcs;

CIOCOOHOCTh  OOYyYaroImUMXCs  WCHOJB30BaTh  OCBOCHHBIE  MEXKIUCIMILIMHAPHEIC,
MHPOBO33PCHUYCCKHUEC 3HAHUA U YHUBCPCAJIBHBIC y‘le6HH€ )IefICTBPIﬂ B TIO3HABAaTEIbHOH WM
COLIMAIBHON ITPAKTHKE.

MeranpeaMeTHbIe pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH Y4€OHBIMU
MMO3HABATENIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JEHCTBUSMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBUS
1) 6a3oBble JJorMUYecKHUe AeHCTBUSI:

CaMOCTOATENIBHO (DOPMYIMPOBAaTh M aKTyaIM3UpOBaTh MNpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCACIIAATh LCIU ACATCIBbHOCTHU, 3adaBas IIapaMETpbl U KPUTCPHUU HUX ITOCTHIKCHMUA,
COOTHOCHTD PE3YIIbTAThI ACATCIbHOCTU C IIOCTABJICHHBIMHU LCIISAMU;

HCIIOJIB30BaTh IIPU OCBOCHHU 3HAHWUH HpI/IéMBI JJOTHYECKOT'O MBbIINIJIICHUA: BbIACIATH
XapaKTCpHBIC IMMPHU3HAKU MOHATUH U YCTaHaBJIMBATb KX B3aWMOCBA3b, HCIIOJb30BaTh
COOTBCTCTBYIOIIUC ITIOHATHUA IJIA 00BICHEHUS OTACIIBbHBIX (baKTOB n HBJIGHHI;'I;

BBI6I/IpaTI> OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(i)I/IKaI_II/II/I BEIICCTB U XUMHNYCCKHX peaKHHfI;
YCTaHaBJIMBAaTh NPHUYNHHO-CJICACTBCHHBIC CBA3H MEXKAY N3Y4YaCMBIMU SBJICHUAMMU,

CTPOUTL JIOTUYCCKUC PACCYKIACHUS (I/IH)IYKTI/IBHLIC, ACAYKTUBHBIC, IIO aHaJ'IOFI/II/I),
BBIABJIATE 3aKOHOMCPHOCTHU M IIPOTHUBOPCUHUA B paCCMATPHUBACMBIX SBJICHUAX, Q)OpMYHI/IpOBaTL
BBIBOJBI U 3aKJIFOUYCHUA,

NPUMEHATH B IpOLECCE MO3HAHUS MCIOJIb3yEMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIC)
MO/IeNH, IPe0O0pa30BbIBATE MOJIEIbHBIE IPEICTABIECHUS — XMMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTAa,
XUMU4eckas (QopMmyna, ypaBHEHME XUMHUECKOM peakiuu — TpU pELlIeHUH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 33/a4, NMPUMEHATh Ha3BaHHbIE MOJEIbHBIE MPEICTaBICHUS
JUISL BBISIBIICHHSI XapaKTePHBIX MMPU3HAKOB M3y4aeMbIX BELIECTB U XUMUUECKUX PEAKLIUH.

2) 6azoBbIe UCCIEA0BATENbCKHE eCTBHS:
BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA,
dbopMynupoBaTh IETM U 3aJa4d  HMCCIEIOBAaHHWsS, WCIOJIb30BaTh IIOCTABICHHBIE W

CaMOCTOATECIBHO C(I)OpMYJ'II/IpOBaHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA NO3HAHUA WU OCHOBBI
HJIA (bOpMI/IpOBaHI/I}I THUIMOTE3ELI IO MPOBCPKE NPABUIIBHOCTU BBICKA3bIBACMBIX Cy>KI[CHPII>i;



BJIAJICTb HaBbIKaMHU CaAMOCTOATCIIBHOTO INNIAHUPOBAHWUA W TMPOBCACHHUA YUCHHUYCCKUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJOM IpOIecca, CaMOCTOSTEILHO
MPOTHO3UPOBATh €r0 Pe3yabTaT, (GOopMyIHpOBaTH OOOOIICHHWS W BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIICOBAHMSI, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOJICTaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIIEAOBATEIBCKOW M TPOEKTHOW JEATEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pELICHUs
MIPAKTUYECKUX 33]1a4, IPUMEHEHUIO Pa3JINYHbIX METOI0B [TO3HAHUS.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBAThCA B pPa3IMUHBIX HMCTOYHMKAaX HHpopMmanuu (Hay4yHO-TIOMYJIsIpHAs
JuTepaTypa XUMHYECKOIO COJEpXKaHHUs, CIOpaBO4YHbIe Mocobus, pecypcel HHTepHeta),
aHAJIM3UPOBaTh MH(GOPMALIMIO Ppa3IWYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampockl U NPUMEHATh pa3IMYHble METOJAbI NpPHU TMOUCKE U O0TOOpe
nHpopmMalny, He0OXOAUMOM JIJIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpUOOpETaTh OMBIT UCHOJIB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3JINYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIPHO BBIOUPATh ONTUMAIBbHYIO (OpMy TpeACTaBiIeHUsT MHGOPMAITUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIIONb30BaTh HAYYHBIM S3IK B KAyeCTBE CpEACTBA NpHU padoTe C XUMHYECKOM
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMmyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYXK/1aeMOIl TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBaTh UAEH, (GOPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTENILHO BBITIOJIHEHUS
MIPEIIOKEHHOM 3a/1a4H;

BBICTYIIATh C npeseHTauI/Ieﬁ pPE3YyJIbTaTOB MMO3HaBaTEeIbHOM ACATCIIBHOCTH, ITOJTYUCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBCEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
peajm3anumn yqe6H0r0 IIpOCKTa, U (l)OpMyJ'II/IpOBaTB BBIBOJIBI TI0 pPE3YJIbTaTaM HpOBeﬂéHHHX
HCCIIeJOBaHUI HYTCM COTJIaCOBaHMS MO3UILIMHI B XOA€ O6Cy)KI[eHI/IH 1 0OMEHa MHEHHUSIMU.

PeryasiTuBHbIe YHHBepCcaJIbHbIe Y4eOHbIe NelicTBUSA:



CaMOCTOSITENIbHO TIJIAHUPOBATh U OCYLIECTBISTH CBOIO TO3HABATENIBHYIO IEATEIbHOCTD,
ompenenss e€ Ienu W 3aJaud, KOHTPOJHUPOBATh M MO Mepe HEO0OXOAUMOCTH KOPPEKTHPOBATH
IpeUlaraeMblii AJITOPUTM JICHCTBHI NMPU BBHIIOJHEHUU YYEOHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO UX pEIIeHHUs ¢ YUETOM TOIYyYEHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIICCTBJIATL CAMOKOHTPOJIb ACATCIbHOCTH HAa OCHOBC CaMOaHa/IM3a U CAMOOLCHKH.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHMSI IPOrPaMMBbl 0 XUMUU Ha YriayOlIE€HHOM YpOBHE Ha
YpPOBHE CpeaHero ooOmiero o0pa3oBaHUs BKIIOUYAIOT CrelUpUYEcKUe i YI4eOHOro TMpeaMera
«XuMus» HAaY4YHBIC 3HaHHWsA, YMCHUSA U CIIOCOOBI HeﬁCTBHﬁ 0 OCBOCHUIO, MHTCPHIPCTALIUN U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO IOJTYYCHHUIO HOBOT'O 3HAHHA W IMPUMCHCHHIO
3HaHUN B Pa3IMYHBIX y‘-Ie6HBIX CUTyallusaX, a TaKKC B PCAJIbHBIX XHW3HCHHBIX CUTyalUAX,
CBSI3aHHBIX ¢ XxuMueld. B nmporpamMme 1Mo XMMHUH HNPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I10
rojgaM U3y4CHUA.

10 KJIACC
[IpenMeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUN: O MECTe W 3HAYCHWU OPraHU4YeCKOW XUMUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ poJIH B 00eCIeYeHNH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
pelieHny MmpobIeM SKOJIOTUYECKOM, SHEPreTHYecKo M MUILeBOM Oe30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUM HOBBIX MaTEpHallOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecreueHUH
paIMOHAaJIBLHOTO MPHUPOAOIOIB30BaHus, B (POPMUPOBAaHUM MUPOBO33pEHUSI U OOIIEH KyJIbTYpbI
YelioBeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpere;

BJIQJICHME CHCTEMOM XMMMYECKMX 3HaHUI, KOTOpas BKJIKOYAeT: OCHOBOIIOJIAraroliye
HOHITUSL — XMMHYECKUI SJIEMEHT, aToM, SIIPO M OJIEKTPOHHAs 000Ji0YKa aroma, s-, p-, d-
aTOMHbIE OPOMTAJIM, OCHOBHOE U BO30YXIEHHOE COCTOSIHMS aToMa, TMOpUAN3aLUs aTOMHBIX
opburanel, MOH, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCICHMS,
XMMUYECKas CBSA3b, MOJIb, MOJIApHAs Macca, MOJIAPHBIM 00BEM, YIIIEpOAHBI CKener,
(GyHKIMOHATBHAS TpYIa, pajuKkal, CTPYKTypHble (opMynbl (pa3BEpHYTbIE, COKpAIEHHbIE,
CKEJIETHBIE), M30MEpusl CTPYKTypHass M TPOCTPAHCTBEHHas (reoMeTpHuecKas, ONTHYEeCKas),
M30MEpPBI, TOMOJIOTMUECKUN psZl, TOMOJIOTH, YIJI€BOAOPOABI, KHCIOPOA- U a30TCOJAECpIKaIIHe
OpPraHMYECKHUE COEOUHEHMS, MOHOMED, NOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEJIMHEHUS; TEOpUH, 3aKOHbI (mepuonudeckuit 3akoH [l. M. MenneneeBa, Teopust CTpOCHMS
opranuueckux BemiectB A. M. byriepoBa, 3aKOH COXpaHEHMS MacChl BELIECTB, 3aKOH
COXpaHEHHMsS U TPEBPAIICHUS DHHEPrUM IPH XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MHUPOBO33PEHUECKUE 3HAHUS, JISKAIUE B OCHOBE ITOHUMAaHMS
MPUYMHHOCTM W CHCTEMHOCTH XUMHUYECKHMX SBJICHMH; IPEACTaBICHUS O MEXaHU3Max
XMMHMUYECKUX pEeaKUui, TEePMOJUHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
NPOTEKaHMsl, O B3aUMHOM BJIMSHUM aTOMOB U TPYII aTOMOB B MOJIEKyNax (MHAYKTHBHBIA U



Me30MepHbIH dQdexTh, opueHTanThl | u Il poma); dakrosornueckue CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MTaCHOM HCIOJIb30BaHUH BaXKHEUIIIUX OPTaHUYECKHUX BEIIECTB B OBITY
U TPAKTUYECKOH JEATeTbHOCTH YENOBEKa, OOMMX HAYYHBIX MPHHIMIIAX XAMUYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOICTBA METAaHOJA, IEPepadOTKH HePTH);

C(OPMHUPOBAHHOCTh  YMCHHIU: BBIABJLITh  XapakKTEpPHblE  NPU3HAKM  IOHATHH,
YCTaHAaBJIMBATb UX B3aMMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYIOINWC IIOHATHUA IIPU OIIMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCANHECHMI;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCIO0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY I COCTaBJICHUSI MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (GOPMYJI OPraHMUECKUX BEILECTB;

COCTaBJIATh YPAaBHCHHUA XUMHUUCCKUX pCaKHI/II\/'I N paCKpbIBATh UX CYIIHOCTL: OKUCIUTCIIbBHO-
BOCCTaHOBUTEJBHBIX PEaKIUi MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peaklui,
peakuuii MOHHOTO OOMEHa MyTEM COCTaBJIEHUS WX TMIOJHBIX W COKPAIIEHHBIX HOHHBIX
YPaBHEHU;

W3rOTAaBJIMBATh MOJETM MOJIEKYJ OPraHMYECKUX BEIIeCTB I WJUIIOCTPAllMU  UX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTAaHABJIMBAThH MPUHAJICKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTABY U CTPOCHUIO K ONPEAeNEHHOMY KIIAcCy/Tpylnie COeAUHEHU, TaBaTh UM
Ha3BaHus 1o cucreMarnueckor HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIC HAa3BAHMS
JUIA  OTAETBHBIX TPEJCTaBUTENEH OpPraHWYecKUX BEUIECTB (STWIJICH, AaleTWJieH, TOJyodI,
[JIMLEPUH, OSTUJICHIJINKONb, (eHon, Qopmanpaeruy, areTalbIerusl, AaueToH, MypaBbUHAas
KHCJIOTa, YKCYCHas KHCJIOTa, CT€apHUHOBas, OJIEMHOBAas, MajJbMUTHHOBAas KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHWII, U30MPEH, XJIOPOIPEH, CTUPOJ U JpYyrue);

C(bOpMI/IpOBaHHOCTI) YMCHHA ONIPEACTIATE BHUI XUMHYECKOH CBs3H B OpPraHUYCCKUX
COCIMHCHHUAX (KOBaJ'IeHTHaSI H MOHHAas CBA3b, 6- U T-CBA3b, BOAOPOAHAA CBH3B);

C(bOpMI/IpOBaHHOCTI) YMCHHA IPUMECHATb IIOJIOKCHHUA TCOPHUU CTPOCHHUA OPraHHYCCKUX
BemecTB A. M. BYTJ'IepOBa JJIA O0OBSACHEHHS 3aBUCHMOCTH CBOMCTB B€IICCTB OT HUX COCTaBa U
CTPOCHHU,

chOpMUPOBAHHOCTh ~YMEHUUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMHYECKHE CBOMCTBA TUIMIMYHBIX MPEACTABUTENCH Pa3NIUYHBIX KIIACCOB OPTaHUYECKUX BEIIECTB:
QJIKAaHOB, LHUKJIOAIKAHOB, AJKCHOB, AJKAaJWEHOB, AJIKMHOB, apOMaTHYECKHUX YTIIEBOJOPOJIOB,
CIUPTOB, AIbJETHJIOB, KETOHOB, KapOOHOBBIX KHUCIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOJ0OB (MOHO-, IU- U MOJUCAXapHUIOB),
WUIIOCTPUPOBATh TI'E€HETHYECKYI0 CBSI3b MEXKIY HHUMH YPaBHEHMSMH COOTBETCTBYIOINX
XUMUYECKUX PeaKIMii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HOpMYIT;

C(I)OpMI/IpOBaHHOCTB YMCHHA NNOATBCPIKAATE HAa KOHKPCTHBIX IIpUMEpAX  XapaKTep
3aBUCHUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTHU OpTraHUYCCKUX COCOUHEHUH OT KpaTHOCTH H THIIA
KOBAJICHTHOM CBS3U (G- n TE-CBSIBI/I), B3aMMHOT'O BJIUSAHUS aTOMOB U I'PYyIIT aTOMOB B MOJICKYJIAX;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YIIIEBOJOPOJHOTO  CHIPbHS
(HedTh, MPUPOAHBINA Ta3, yroijib), CrOCOObI €ro nepepadoTKH M MPAKTUYECKOe NMPUMEHEHUE
MIPOIYKTOB NepepaboTKH;



c(hOpPMHUPOBAHHOCTH BIIAJICHUSI CHCTEMOW 3HAHMH O EeCTECTBEHHO-HAYYHBIX METOJax
MO3HAHUSI — HAONIONCHWH, W3MEPCHUHU, MOJCIUPOBAHUH, OKCIEPUMEHTE (pEabHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUS;

cOPMHUPOBAHHOCTh ~ YMCHHSI  NPUMEHSTh OCHOBHBIC  OIEpAIlMi  MBICIUTEIBHON
NESITeIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIEHHE, CHCTEMAaTH3alUIO, BBISIBICHUE
MIPUYUHHO-CJIEICTBEHHBIX CBA3€U — JUISl U3YyYEHHUsI CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIH;

c(OPMHUPOBAHHOCTH YMEHUI: BBISBISATH B3aUMOCBS3b XUMHUUECKUX 3HAHUN C TIOHATHIMH H
NPEICTaBICHUAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUIs 0ojieeé OCO3HAHHOTO
MMOHUMAaHMs CYIIHOCTH MAaTE€pPUaIbHOTO €IMHCTBA MHUpA, UCHOJIb30BATh CUCTEMHbIE 3HAHUS IO
OpraHMYeCcKON XUMUU AJIsl OOBSICHEHUS] U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-

Hay4HYIO IIPUPOAY;

c(OpPMUPOBAHHOCTh YMEHMI: MPOBOJANUTh PACUYETHI 1O XUMUYECKHUM (GopMmyldaM H
YpaBHEHUSAM XHMUYECKUX pPEaKIMH C UCIHOJIb30BaHHEM (PU3NYECKUX BEJIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO HAXOXKACHUIO XUMHUUYECKON (POpMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHYECKUX DJIEMEHTOB, MPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATH, aHAIM3UPOBATh M OIICHWBATH C TO3UIUN
AKOJIOTUYECKOW O€30TacHOCTH TOCHIEACTBHUS OBITOBOM M TMPOW3BOJICTBEHHOW JIESITEIBHOCTH
YEJIOBEKa, CBS3aHHOW C TIepepadOTKOM BEIIECTB, HCIOJIL30BATh MOJYYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pEIIeHUN MPOOJIeM B CUTYALIUSX, CBSI3aHHBIX C XUMHUEH;

c(OpMUPOBAHHOCTh YMEHHUM: CAMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJAUTH XUMHUYECKHM
AKCIEPUMEHT (MOJTyYeHHE U U3yYeHHE CBOMCTB OPraHMYeCKUX BEIIECTB, KAUeCTBEHHBIE PEaKIIuU
YTJIEBOAOPOJOB PA3IUYHBIX KIIACCOB U  KHUCJIOPOJCOJEPKAIlNX OPraHUYECKHUX BEIIECTB,
pelleHne OHKCHEPUMEHTAJbHBIX 33Jad 10 pPAaclO3HABAHUIO OPraHUYEeCKHX BEIIECTB) C
coOnrofieHreM TMpaBWil  0e30MacHOTO  oOOpamieHuss C BelmecTBaMH U JabopaTOpHBIM
obopynoBanueM, (GOpMYyIHPOBaTH II€JIb HCCIEIOBAHMS, IMPEACTaBIATh B pa3auyHON (opme
PE3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

chOpMUPOBAHHOCTh YMEHHIA:

CO6J'IIOI[aTI> IIpaBuJia 35KOJIOTHYCCKHU uenecoo6pa3H0r0 IIOBCACHHA B 6LITy u pr,HOBOfI
ACATCIIbHOCTH B LCIAX COXpaHCHHA CBOCTO 3I0pPOBbA, Oprx(anmeﬁ HpI/IPOI[HOﬁ Cpclabl H
JOCTHXKEHUS €€ YCTOI‘/'I‘{I/IBOFO Pa3BUTHA,

OCO3HaBaTb OIIACHOCTb TOKCHYCCKOI'O HeﬁCTBHH Ha JKHUBBIC OPraHHU3MbI OHpe,I[eJ'IéHHBIX
OPraHn4YCCKuX BCUICCTB, IIOHUMAasA CMBICJI ITIOKAa3aTCIIA HHK,

AHAJIIU3UPOBATH I_IeJleC006pa3HOCTB IMPUMCHCHU OpPraHu4YCCKUX BCIICCTB B
MIPOMBIINIJIICHHOCTHU U B 6BITy C TOYKH 3pCHUA COOTHOIICHUA PUCK-TIOJIb3a,

c(hOpPMUPOBAHHOCTh YMEHUI: OCYIIECTBIISATh LIEICHANPABICHHBI TIOUCK XUMUYECKOM
uHboOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas M y4deOHO-Hay4dHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popmanuu, HHTepHET W JApyrue), KPUTHUYECKH aHATU3UPOBATH XUMHYECKYIO
nH(popMaInio, epepadaThiBaTh €€ U HCIOIh30BaTh B COOTBETCTBUH C TOCTaBICHHON yueOHOU
3a7a4eH.



11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHUS Kypca «OOIIass W HEOPraHWYeCKas XUMUSD)
OTPAKAIOT:

c(OPMHUPOBAHHOCTH MPEICTABICHUI: O MAaTePHAIHHOM EIMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TO3HABAEMOCTH SIBJICHUW IPUPOJBI, O MECTE€ M 3HAYCHUU XMMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poJii B 00ECIeUeHNUH YCTOWYMBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJOIMYECKOH,
SHEPreTUYeCKOM W IMUIIEBONW 0€30MacHOCTH, B Pa3BUTHUM MEIULUHBI, CO3JAAHUU HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHUKOB  BSHEprud, B  OOECHEYEHHWH  pallMOHAIbHOIO
IIPUPO/IOII0JIL30BaHuUS, B (POPMUPOBAHUN MUPOBO33PEHUS U 00ILEH KyJIbTYphl UEIOBEKA, a TAKKE
9KOJIOTUYECKN OOO0CHOBAHHOIO OTHOILEHHSI K CBOEMY 370POBBIO U IIPUPOTHON CPEAE;

BJIAJICHUE CUCTEMOW XUMHYECKHMX 3HAHUH, KOTOpass BKIIOYAET: OCHOBOIOJArarouiue
TOHATUS — XUMHYECKUH DIIEMEHT, aTOM, PO aToMa, H30TOIIbI, JIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-atomHBIC OpOWTaNHM, OCHOBHOE W BO30YKAEHHOE COCTOSHHS aTOMa, THOpHIH3arIlvs
aTOMHBIX OpOMWTaJNe, HWOH, MOJEKyJia, BaJE€HTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi pPeméTka, XUMUYECKas PEaKIHs, PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANIEKTPOJIUTAYECKAST ~ JUCCOIMAIUS, CTETEeHb JTUCCOIMAIlMK, BOJIOPOJTHBIM  TOKAa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3((HEKT XUMHUECKON peakliy, CKOPOCTh XUMHUYECKOMN
peakiuy, XUMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHsl DIEKTPOJUTHUECKOU
aucconuanuu, nepuonnueckuid 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BEILECTB,
3aKOH COXPAaHEHUsI W MPEBpAIlCHUs SHEPTrUU MPU XUMUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIMEe B OCHOBE MOHUMAHHUS MPUYUHHOCTA W CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUU BEMIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJIMOJIEKYJISIPHOM ypPOBHAX; NPEACTABICHHS O MEXaHU3Max
XUMHUYECKUX peakuuid, TEPMOJIMHAMUYECKUX
U KMHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUsA, O XMMHUYECKOM PaBHOBECHH, PACTBOPAX U
JTUCTIEPCHBIX CHUCTEMax; (DaKTOJIOTMYECKHUE CBEICHHUS O CBOMCTBAaX, COCTaBe, IMOJIYYCHUH U
0€301acHOM HCIIOJIb30BAaHUU BaKHEHUITUX HEOPTAaHMYECKHX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEPHOCTH YeJIOBEKa, OOINX HAYYHBIX MPUHIIUIIAX XUMHUECKOTO TIPOU3BOJICTBA;

c(hOopMUPOBAHHOCTh YMEHUIA: BBISBIISATH XapaKTepHbIE IpU3HAKT
MOHATHH, YCTAHABIMBATh UX  B3aUMOCBS3b, UCIOJIH30BAaTh COOTBETCTBYIOIIUE TMOHATHS IpU
OTHCAHWU HEOPraHUYECKUX BEIIECTB U UX MPEBPAIICHHUIA;

c(OpPMUPOBAHHOCTh YMEHHUS HCIIONb30BaTh XUMHUYECKYI0 CHUMBOJHKY JJISI COCTaBICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIE Ha3BaHUS OTAEIBHBIX BEIIECTB;

C(I)OpMI/IpOBaHHOCTB YMCEHHA ONIPEACITIATh BAJICHTHOCTE U CTCIICHb OKUCJICHUSA XUMUYCCKUX
9JICMCHTOB B COCOAMHCHUAX, BHUJ XHUMHUYECKOM CBS3HU (KOBaJ'IeHTHaSI, HOHHas, MCTallIM4YCCKasd,
BO,Z[OpO,[[HaH), THII KpHCTaHHquCKOﬁ pCH_IéTKI/I KOHKPCTHOT'O BCIICCTBA,

C(I)OpMI/IpOBaHHOCTB YMCHUA OOBSCHAThL 3aBHCHMOCTb CBOICTB BCIICCTB OT BHIA
XUMHUYECKOM CBS3U U THUIIA KpHCTaHHI/IqCCKOﬁ pCHléTKI/I, OOMEHHBIH H IlOHOpHO-&KI.ICHTOpHBIfI
MCXaHU3MBbI O6pa3OBaHI/I}I KOBaJICHTHOM CB3U,

C(bOpMI/IpOBaHHOCTB yMeHHfII KHaCCI/I(I)I/IL[I/IpOBaTLZ HCOPraHNMYCCKUC BCHICCTBA II0 HUX
COCTaBy, XUMHYCCKUC PCAKIUU II0 PA3JIMYHBIM IIPpHU3HAKAM (‘{I/ICJ'Iy U COCTaBy pCarupyromumux



BEIECTB, TEIUIOBOMY J3(PQEKTy peakluuu, HU3MEHCHUIO CTCICHEH OKHUCIICHUS DIIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTalu3aropa W JPYTHE); CaMOCTOSTEIhHO BBIOMPATh OCHOBAHUSA U
KPUTEPUH JUTS KIIACCU(PUKAIIUY U3yUaEMBIX BEIIECTB U XUMHUECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh ~ YMEHHS PACKphIBaTh  CMBICT  MEpUOAWYEcCKOro  3akoHa [l
W. MenneneeBa M JI€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTENbHYI0 U
IIPOrHOCTUYECKYIO (PYyHKUINU;

c(OPMHUPOBAHHOCTh YMEHHI: XapaKTEPHU30BATh JIEKTPOHHOE CTPOCHUE aTOMOB W MOHOB
XMUMHMUYECKUX  DJIEMEHTOB  IEpBOro—ueTBEpPTOro  mnepuojoB llepuonmueckoil  cucTemsl
JI.1. MenpaeneeBa, HCIONB3ysl TMOHATUS <«OHEPreTUYECKHE YPOBHHU», «IHEPreTUYECKUE
HOJYpOBHM», «S-, P-, 0-aTOMHBIE OpOUTANIN», OCHOBHOE M BO3OYKIEHHOE DHEPreTHYECKHE
COCTOSIHUSI aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U
UX coeauHeHuM no mnepuojam u rpynnam Ilepmommyeckoit cucremer JI. M. Menneneesa,
BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

cOpPMUPOBAHHOCTh ~ YMEHMI: XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE
CBOMCTBa BEIIECTB PA3IUYHBIX KIJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3U
MEX 1y HEOPTraHUYECKMMU BEIIECTBAMHU C IOMOIIBbIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKkmii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTH: OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaKmuii MOCPEACTBOM COCTABJICHHS DIIEKTPOHHOTO OallaHCca 3THUX PEaKIHii; peakIiii HOHHOTO
oOMeHa TyTéM COCTaBJICHUS WX TMOJHBIX W COKpAIIEHHBIX HOHHBIX YpPaBHEHWH; peakuuit
THIIPOJIA3a; PEaKIUi KOMIUIEKCOOOpa3oBaHus (Ha TpHUMepe THUAPOKCOKOMIUIEKCOB ITMHKA W
ATIOMUHHS);

cOpPMUPOBAHHOCTh yYMEHUS OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHUYECKUX
peakiuii ¢ y4€TOM HMX OHHEPreTHYECKHX XapaKTePUCTHK, XapakTep H3MEHEHHS CKOpPOCTH
XMMHYECKON peaKkluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapakTep CMEIIeHUs
XMMHUYECKOTO PaBHOBECHUS IO BIUSHUEM BHEIIHUX Bo3aeicTBull (npuniwn Jle [larensbe);

C(bOpMI/IpOBaHHOCTI) YMCHHA XapaKTCPU30BaTh XUMHUYCCKUE pCAKIUH, JICKAIINEC B OCHOBC
IIPOMBIIIJIICHHOI'O IMOJIYYCHHA cepHoﬁ KHUCJIO0ThI, aMMMHaAKaA, O6HII/IC HAayY4YHbIC TIIPUHIUIIBI
XUMHUYECKHUX IIPOU3BOJCTB,; HGJ’ICCOO6p33HOCTB IMPUMEHCHUA HCEOPTraHNMYCCKHUX BCIICCTB B
IIPOMBIIIJICHHOCTHU U B 6BITy C TOYKHU 3pCHUA COOTHOIICHUA PHUCK-I10JIb34a,

c(OpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUI O METOJIaX HAyYHOTO MO3HAHMS SBICHHM
OpUpPOAbl — HaAOMIOJEHHE, W3MEpEeHUE, MOJACTUPOBAaHUE, OJKCIEPUMEHT (peallbHbli U
MBICIICHHBIH), UCHOJB3YEMbIX B €CTECTBEHHBIX HAayKax, yYMEHUS MPUMEHSTh 3TH 3HAHHS TIpU
AKCIEPUMEHTAJIbHOM UCCIICJIOBAaHUM BEIIECTB U JJIs OOBACHEHUS XUMHUYECKHX SIBJICHHIA,
HMMEIOIINX MECTO B MIPUPOJIE, MPAKTUUECKOH IEATETbHOCTH YeJIOBEKAa U B IIOBCEHEBHOM KU3HM;

C(I)OpMI/IpOBaHHOCTB YMCHHA BBIABJIATH B3aUMOCBA3b XUMHUYCCKUX 3HAHUM C TTOHATUSIMU U
NpEACTAaBJICHUAMU OPYIrUX CCTCCTBCHHO-HAYYHBIX TMPEAMCETOB I 0ojlee  0CO3HAHHOIO
IMOHUMAHUA MATCPUAJIBHOTO €IMHCTBA MHUPA,

C(bOpMI/IpOBaHHOCTB YMCHUA TPOBOANUTDH paC‘-IéTLIZ C HCIOJb30BaHHEM HOHITHUM «MaccoBas
A0JI BCUICCTBA B PACTBOPE» U «MOJISIpHAA KOHILCHTPALUs, MAaCChl BEIICCTBA HUIIN 00bEMa rasa
10 U3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC HUIIN O6’BéMy OJIHOT'O U3 YYAaCTBYIOUIUX B PCAKIINU
BCIICCTB, TCIIJIOBOT'O B(b(beKTa peaknuu; 3Ha4YCHUA BOAOPOAHOI'O MTOKA3aTCIJIsA paCTBOPOB KUCIIOT
U IIeJI0oYeld ¢ H3BECTHOH CTEIEHBIO Jucconmuanu,; MacCChl (06’BéMa, KOJIMYECTBA BGI_I_IGCTBa)



MPOJAYKTa PEaKIMH, €CJId OJHO U3 UCXOJHBIX BEIECTB JaHO B BUJE PACTBOpa C ONpeeaEHHOM
MacCOBOM JIOJIe pPacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); JOJIU
BBIX0/Ia MTPOJIYKTA PEAKIUU; 00bEMHBIX OTHOILICHUH T'a30B;

c(OpPMHUPOBAHHOCTh YMEHHUMW: CAMOCTOSITENILHO IUIAHUPOBATH M MPOBOJUTH XUMUYECKHIA
HKCTIEPUMEHT (IIPOBEACHUE PEAKIMi HOHHOTO OOMEHa, MOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEAeNICHIE CPEAbl PACTBOPOB BEIIECTB C MIOMOIIBIO HHANKATOPOB,
W3yYeHHE BIUSHUS pa3IMYHBIX (AKTOPOB HAa CKOPOCTh XHMHYECKON peakiuH, peuieHHe
AKCIIEPUMEHTANIbHBIX 3a/au 1o TemaMm «Metamib»y u «HemeTtamib») ¢ coOmoieHneM MpaBuil
0e30macHOT0 OOpalIeHHus C BEIEeCTBaMU U J1a0OpaTOPHBIM 00OpyHZOBaHUEM, (POPMYIUPOBATH
[eNb WCCIENOBAaHMSA, TPEACTABIATh B pa3IMYHONH (QopMe pe3yabTaTbl dSKCHEPUMEHTA,
AHAJIIM3UPOBATE U OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHHI1: COOIO/IaTh MPaBUIa TOJIb30BAHUS XUMHYECKOW MOCYI0U U
nabopaTopHBIM 000PYIOBaHUEM, OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSIMU
M0 BBIMOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKHX OTBITOB, DKOJIOTHYECKH I1€J1ecCO00pa3HOro
MOBEJIEHNUsT B OBITY M TPYIOBOM JEATEIBHOCTH B ILEIAX COXPAaHEHHUS CBOETO 370pPOBBS,
OKpyKaromen MPUPOIHOMN cpenbl 51 JIOCTHKEHHUS eé YCTOMYUBOTO
pPa3BUTHSA, OCO3HABATh OMACHOCTh ~ TOKCHYECKOTO  JICMCTBUSL  HAa  JKUBBIE  OPraHU3MBI
ONpeAENIEHHBIX HEOPTaHUUECKUX BEIIECTB, TOHUMAas cMmbIci nokazaresns [1/1K;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIISITh IIEICHANPABICHHBIM TMOUCK XUMHUUYECKOU
nH(popMallMd B pa3jMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-Hay4yHasl JUTepaTypa, CpelcTBa
MaccoBoil uHbpopmanuu, WHTEepHET M Jpyrue), KpPUTUYECKH aHaJIU3UPOBATh XMMHYECKYIO
nHpopManuro, rnepepadaTeiBaTh €€ W MCIOJIH30BaTh B COOTBETCTBHH C TIOCTABJIICHHOW Y4eOHOM
3a7a4en.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pasnesioB U TEM IPOrpaMMBbl KousmmuecTBo yacos OnexTpoHHbie (IU(PPOBHIE)
n/m Bcero| Kontponbnbie IpakThyeckue obpasoBatesbHbIe pecypehl
paboTsl paboThl
‘Pa3)1e.11 1.Teopernyeckne 0CHOBBI OPraHH4€eCKOil XHMHH ‘
1.1 |IIpeamer opranuueckoil xXumuu. Teopust cTpoeHus 8
opranuyeckux coenuuennii A. M. bytneposa
‘I/ITOFO 0 pas3ieny || 8 || ‘
‘Pa3)1e.11 2.¥Yr/1eB010pObI ‘
‘2.1 HHpeneanme YIJI€BOJIOPO/Ibl — aJIKaHbl, IIMKJIOAJIKAHbI || 5) || H H ‘
‘2.2 HHereﬂeanHe YIIIE€BOJOPOABL: AJIKEHBI, AJIKAJANECHBI, aJTKUHBI || 14 || H 1 H ‘
‘2.3 HApOMaTquCKHe YIJ1€BOIOPOAbI (apeHbl) || 8 || H H ‘
‘2.4 HHpHpOﬂHHe MCTOYHUKH YTIJIEBOJOPOJIOB U UX MepepadoTKa || 4 || H H ‘
‘2.5 Hl“anoreanomBonHHe YIIIEBOJIOPOJIOB || 4 || 1 H H ‘
‘I/ITOFO 10 pasjeny || 35 || ‘
‘Pa?.z[e.ﬂ 3.Kucjsiopoacoaep:xamue opraHudecKue coeJMHeHM st ‘
‘3.1 HCHI/IpTBI. denou || 11 || “ H ‘
3.2 ||[KapOoHuIbHBIC COSMHEHUS: alTbJICTH/IBI U KETOHBI. 21
Kap6onogsie kuciaotel. Cinoxubie 3gupsl. XKupbl

‘3.3 HyrneBoum || 9 || 1 “ H ‘
‘I/ITOFO 0 pa3aeny || 41 || ‘
‘Paaz[e.n 4.A30TCoepxaIIMe OPTaHUYECKHE COeINHEHUS ‘
‘4.1 HAMI/IHLI. AMUHOKUCIOTHL. benku || 12 || 1 “ 2 H ‘
‘I/ITOFO 0 pa3aeny || 12 || ‘
‘Pa:{z[e.n S.BBICOKOMOJIEKYJISIPHbIC COCAUHECHUS ‘
‘5.1 HBLICOKOMOJ‘IeKyJ'I}IpHBIe COCIMHEHUS || 6 || “ 1 H ‘




Ne HaumenoBanue pa3zaeioB U TeM IpOrpaMMbl | KosmmuectBo wacos DnekTpoHHbIe (IU(POBHIL)
n/n Beero|| KoutposbHbie [IpakTUuecKue obpazoBaTesnbHeIe pecypehl
paboThI paboThl
‘I/ITOFO 0 pa3eiry || 6 ||
(OBLIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 102 || 3 [ 6 [




11 KJIACC

Ne HaunmeHoBaHME pa3enoB U TEM IPOrpaMMbl KonnuectBo yacos ‘ OnexTpoHHbIE (LUPPOBHIE)
n/n Beero|| Kontponbubie I[pakTuyeckue 0Opa3oBaTeIbHbIE PECypPChI
paboTHI paboTHI
‘Pa3)1e.11 1.Teopernyeckne 0CHOBBI XUMHH ‘
1.1 ||Crpoenue aroma. [lepuoauueckuii 3axoH u [leproanyieckast 9
cucTeMa XuMu4deckux anementoB J[. 1. MenneneeBa

‘1-2 HCTpOCHI/Ie BerectBa. MHOrooOpasue BeliecTB || 11 || 1 H H ‘
‘1.3 HXHMI/ItIeCKHe peaxuu || 19 || 1 H 3 H ‘
‘I/ITOFO 0 paseny || 39 || ‘
‘Pa3)1e.11 2.Heopranuyeckasi XuMHsi ‘
21 |Hemerammr IEN 3 | |
22 [Merammr [ 1 ] 2 | |
’I/ITOFO 0 paseny || 54 || ‘
’Pa?.z[e.ﬂ 3. XuMHS ¥ KU3Hb ‘
‘3-1 HMGTOI{H MO3HAHMS B XUMUHU. XUMHUS U )KHU3Hb || 9 || 1 H H ‘
‘I/ITOFO 0 pasjeny || 9 || ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 102 || 5 [ 8 [ |




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DnexkTpoHHbIe HU(POBBIE 00pa30BATENbHBIE PECYPCHI
n/n Bceero| Konrposnbhbie | [TpakTuueckue || 13YTCHAA
paboTsl paboThl
1 |[[IpeaMer u 3HaYCHHE OPTAHUICCKOM 1 https://resh.edu.ru/subject/lesson/6149/start/170388/

XUMMHU, [IPEICTABICHUE O MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUN

2 ||DnexTpoHHOE CTpoeHHUe aToMa yriepoaa || 1 https://foxford.ru/wiki/himiya/gibridizatsiya-atoma-
(0CcHOBHOE U BO30Y)KIAEHHOE COCTOSIHHS). ugleroda
BanenTHbIe BO3MOKHOCTH aToMa
yriepona
3 | Xummuueckas CBS3b B OPraHUYECKUX 1
coemmHeHUX. MeXaHu3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSI3H, CITIOCOOBI pa3phiBa
CBsI3eM
4 | Teopust CTPOCHHS OPTraHUIECKUX 1 https://lesson.academy-
coequaenuii A. M. byrieposa content.myschool.edu.ru/lesson/c935a58c-ab0e-4¢59-
9dcf-20517ae4b52e?backUrl=%2F04%2F10
5 |[Bumel uzoMepun: CTpyKTypHas, 1
MPOCTPAHCTBEHHAS. DICKTPOHHBIC
3¢ (}EKTH B MOJIEKYJIaX OPraHUYECKUX
COEIUHEHUN
6 |[IpencraBienue o Kaaccu(pUKAIUK U 1 https://foxford.ru/wiki/himiya/klassifikatsiya-
CHCTeMaTHUYeCKass HOMEHKIIATypa organicheskih-veschestv
(IUPAC) oprannyeckux BeliecTB
7 |[Knaccudukanus peaxiuii B 1 https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-
OpraHu4eCKON XUMHH v-organicheskoy-himii
8 |Cucremartuzanus u 060011eHNE 3HAHUI 1

10 TCMC



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://foxford.ru/wiki/himiya/gibridizatsiya-atoma-ugleroda
https://foxford.ru/wiki/himiya/gibridizatsiya-atoma-ugleroda
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://foxford.ru/wiki/himiya/klassifikatsiya-organicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-organicheskih-veschestv
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii

Tema ypoxka

KonnuectBo yacos

|

Bcero

KontponbHbie
paboThI

[IpakTrueckue
paboThI

[ara
A3YYEHUS

DnexTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI

AJIKaHBI: TOMOJIOTUUECKHH pAJl, 00111as
(dbopmyna, HOMEHKIAaTypa U U30Mepus,
JJIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOECHHE MOJIEKYJI

https://resh.edu.ru/subject/lesson/6151/start/

10

duznueckre 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

https://resh.edu.ru/subject/lesson/6151/start/

11

Haxoxnenue arikaHoB B IPUPO/IE.
CriocoObl MoTyueHus: ¥ IpUMEHEHUe
aJIKaHOB

https://resh.edu.ru/subject/lesson/6151/start/

12

Huknoankansl: o0mas Gopmyna,
HOMEHKJIATypa ¥ H30MepHs,
0COOEHHOCTH CTPOCHUA U XUMHUYCCKUX
CBOMCTB, CIIOCOOBI OTy4ECHUS U
IpUMEHEHHE

https://foxford.ru/wiki/himiya/tsikloalkani

13

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieNIeHUEe MOJICKYIIPHON (DOPMYJIBI
OPraHWYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOISAIINX B
ero cocras. CucreMaru3amus u
0000111eHrEe 3HAHUH I10 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmMyIna, HOMEHKIIATypa, SJIEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CrpykTypHas U LIHC-TPaHC-U30MEpUs
aJIKEHOB

https://resh.edu.ru/subject/lesson/5412/start/212563/

15

dusnuecKre 1 XUMHUYECKUE CBOWCTBA
ankeHoB. [IpaBuno MapkoBHHMKOBa

https://resh.edu.ru/subject/lesson/5412/start/212563/



https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://foxford.ru/wiki/himiya/tsikloalkani
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DnexTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI
n/n Beero| Kontposnbhbie | [TpakTuueckue || 13YICHHA
paboThI paboThI
16 |CrocoObl mostyueHus U IPUMEHEHUE 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJIKEHOB
17 |[Ipakruueckas padora Ne 1 mo teme 1 1 https://lib.myschool.edu.ru/content/950
"[lonydeHue FTUIIEHA U U3YYEHHUE €T
CBOMCTB"
18 |Pemienue pacuéTHBIX 3a/1a4 HA 1 https://lib.myschool.edu.ru/content/14266
onpeziesieHue MOJIEKYIIpHON (GOPMYIIbI
OpraHMYECcKOro BElleCTBa
19 ||[AnkagueHbl: conpsHKEHHBIE, 1 https://foxford.ru/wiki/himiya/alkadieny
HU30JUpPOBAHHBIE, KYMYIUPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS
20 || XuMmuueckre CBOMCTBA COMPSIKEHHBIX 1 https://foxford.ru/wiki/himiya/alkadieny
TTEHOB
21 ||CrrocoObl TOTyueHHS U TPUMEHCHHE 1 https://foxford.ru/wiki/himiya/alkadieny
aJIKaJIneHOB
22 ||AJNIKMHBI: TOMOJIOTHYECKHI PsiJI, 0OMas 1 https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-
bopmya, HOMEHKIATypa, SJIEKTPOHHOE izomeriya-alkinov
U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢duznyeckue cBoicTBa
23 || XuMHYECKUE CBOMCTBA AJIKMHOB 1 https://foxford.ru/wiki/himiya/himicheskie-svoystva-
alkinov
24 ||[KauecTBEHHBIEC PEAKI[MH HA TPOWHYIO 1 https://foxford.ru/wiki/himiya/himicheskie-svoystva-
CBSI3b alkinov
25 ||Crioco0Obl MoJTyueHMs U TPUMEHEHHE 1 https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-
AJIKUHOB alkinov
26 |Pemenue 3a1a4: pacy€rsl o ypaBHeHuo || 1

XUMHUYECKOH peakuumn



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lib.myschool.edu.ru/content/950
https://lib.myschool.edu.ru/content/14266
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkinov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkinov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkinov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkinov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-alkinov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-alkinov

Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DnexTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI
n/n Beero| Kontposnbhbie | [TpakTuueckue || 13YICHHA
paboThI paboThI
27 |Cucremaruzamus u 00001IeHNEe 3HAHUN 1
o TemMe
28 ||ApeHbI: TOMOJIOTHYCCKHIA Psif, 001as 1 https://resh.edu.ru/subject/lesson/4775/start/
¢bopmyna, HOMEHKIAaTypa. DIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT
OeH30J1a ¥ TOJIyoJ1a, UX GU3NYECKUE
CBOMCTBA
29 ||IXuMmuuecKre CBOMCTBA apeHOB: peakiuu || 1 https://resh.edu.ru/subject/lesson/4775/start/
3aMeIICHUS
30 ||Xumuueckue CBOMCTBA apeHOB: peakiuu || 1 https://resh.edu.ru/subject/lesson/4775/start/
MIPUCOETMHEHHS, OKHCIICHUE TOMOJIOTOB
OeH3oa
31 ||OcoOGeHHOCTH XUMHYECKHX CBOWCTB 1 https://resh.edu.ru/subject/lesson/4775/start/
CTHpoOJIa
32 |[Pemenue pacu€THBIX 33724 HA 1
OIpeieIeHne MOJIEKYJIIPHON (OPMYJIBI
OpPraHU4eCcKOTo BELIeCTBa
33 ||CrtocoObl MoTy4eHus: ¥ IPUMEHEHNE 1
apeHoB
34 |[I'enernueckas CBS3b MEXKIY 1
Pa3IMYHBIMU KJIACCAMHU YIJIEBOAOPOAOB
35 |PacuéThl 1o ypaBHEHUAM XUMHYECKHUX 1
peakuuii. CucremaTuzanus u
0000111eHrEe 3HAHUN I10 TEME
36 ||[ITpupoausblii ra3. [lomyTHbie HEDTIHBIE 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
rassl
‘37 HKaMeHHHﬁ yroJib U MPOAYKTHI €T0 H 1 || || “ Hhttps://resh.edu.ru/subject/ lesson/6148/start/170461/



https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

Tema ypoxka

KonnuectBo yacos

|

Bcero

KontponbHbie
paboThI

[IpakTrueckue
paboThI

[ara
A3YYEHUS

DnexTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI

‘Hepepa60TKH

|

HedTs u ciocoOb1 €€ mepepaboTKH.
[TpumeHeHre npoIyKTOB NepepaboTKu
HeTH

https://resh.edu.ru/subject/lesson/6148/start/170461/

39

I'enernueckas cBs3b MEXKIY
pa3IMYHBIMU KJIACCAMHU YIJIEBOAOPOAOB

40

["asioreHONMpPOU3BOIHEIE YTIIEBOIOPOIOB:
ANIEKTPOHHOE CTPOCHHE; PEAKITNU
3aMEIIEHNS rajloreHa

41

JeicTBue menoyueit Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicteue
JIINTAJIOTeHAJIKAHOB C MarHueM M IIMHKOM

42

CucreMaTuzanys 1 0000IeHNEe 3HAHUH
1o paszaeny "YriaeBoaopoast"

43

KonTtponbHas padoTa o teme
"Yraesomopoasb"

44

[IpenenpHbIC 0JTHOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHH psiji, obmmas hopmyia,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCHU(HUKAIINS,
(bu3nveckue CBONWCTBA

https://resh.edu.ru/subject/lesson/4769/start/150550/

45

XuMudeckue cBolicTBa MpCaACIbHBIX
OJHOATOMHBIX CITMPTOB

https://resh.edu.ru/subject/lesson/4769/start/150550/

46

CriocoOBbl MOJIY4YCHUS U IPUMCECHCHUC
OJHOATOMHBIX CIIUPTOB

https://resh.edu.ru/subject/lesson/4769/start/150550/

47

ITpocTblie 3¢upbl: HOMEHKIATYpa U
U30Mepusi, 0COOEHHOCTH (PU3NUECKUX U



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

Ne Tema ypoxka ‘ KosmmuecTBo yacos ‘ [Hara DnexTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI
n/n Beero| Kontposnbhbie | [TpakTuueckue || 13YICHHA
paboThI paboThI

| |xummueckux croiicrs | | | [ |

48 |IMHOrOaTOMHBIC CITUPTHI: 1 https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
ATUJICHTIIMKOJIb U TIIMIEPHH, HX
bu3ryUecKre 1 XUMUYECKHE CBOWCTBA

49 ||CriocoOpl OTydeHHs ¥ TPUMEHEHHE 1 https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
MHOTOATOMHBIX CITUPTOB

50 ||®eHON: CTpOCHHE MOJICKYJIHI, 1 https://resh.edu.ru/subject/lesson/5727/start/150577/
¢dbusmveckue cBoicTBa. TOKCUYHOCTh
(dbenona

51 |[Xummueckue croiicta deroma 1| | [ |Inttps://resh.edu.ru/subject/lesson/5727/start/150577/

52 ||Crioco0bl mosy4eH s ¥ IPUMEHEHUE https://resh.edu.ru/subject/lesson/5727/start/150577/
(dbenona

53 |[[TpakTuueckas padota Ne 2. Pemenne 1 1
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Crupthl 1 heHoBI"

54 ||Cucremarnzanus 1 0000IIEHNE 3HAHNI 1
o TemMe

55 ||Abaeruabl ¥ KETOHBI: 3JICKTPOHHOE 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
CTpOCHHUE KapOOHMIIBHOM T'PYIIIIBI;
TOMOJIOTHYECKHUE Psifibl, 00mas popmyia,
M30MepUsl 1 HOMEHKJIaTypa

56 |Anbaeruabl ¥ KETOHBI: (PH3HUECKUE 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
CBOWMCTBA; pEAKIMH TPUCOCTUHCHHUS

57 |Peakiuu OKHUCIIEHUS M KAYECTBEHHBIE 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
pEaKIMK IbJICTUIOB U KETOHOB

‘58 HCHOCO6H TIOJTYYCHUS alTbJACTHIOB U H 1 || || “ Hhttps://resh.edu.ru/subject/ lesson/4776/start/150604/



https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://foxford.ru/wiki/himiya/mnogoatomnye-spirty
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/

Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DnexTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI
n/n Beero| Kontposnbhbie | [TpakTuueckue || 13YICHHA
paboThI paboThI
| |xeronos [ |
59 ||OgHOOCHOBHEBIE MPEEIBbHBIC 1 https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-
KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH karbonovyh-kislot
CTPOCHUS MX MOJIEKYII
60 |M3omepus 1 HOMEHKIATypa KapOOHOBEIX| 1 https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-
KHCJIOT, UX (pU3MUYecKre CBOICTBA karbonovyh-kislot
61 || Xummueckue CBOMCTBA MPEACTBHBIX 1 https://foxford.ru/wiki/himiya/himicheskie-svoystva-
OJTHOOCHOBHBIX KapPOOHOBBIX KUCIIOT karbonovyh-kislot
62 ||OcoOeHHOCTH CBOWMCTB MYpaBbUHOM 1
KHCI0TBl. MHOTOOOpa3ue KapOOHOBBIX
KHCIIOT
63 ||OcoOeHHOCTH CBOWCTB: HETIpeneNbHbIX u| 1
apOMaTHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BhICIINX
KapOOHOBBIX KHCIIOT
64 |[ToHsTHE O MPOMU3BOIHBIX KAPOOHOBBIX 1 https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-
KHCJIOT Kislot-amidy-angidridy-galogenangidridy
65 ||CrrocoObl moTyueHHs ¥ TPUMEHCHHE 1 https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-
KapOOHOBBIX KHUCIIOT karbonovyh-kislot
66 | CnoxHble 3pupbl: roMonorudeckuid ps, || 1 https://foxford.ru/wiki/himiya/slozhnye-efiry
oburas popmyia, U30MepHs U
HOMEHKJIaTypa
67 |Pusnueckue ¥ XUMUYECKHE CBOMCTBA 1 https://foxford.ru/wiki/himiya/slozhnye-efiry
3pupoB
68 |Pemenue pacuéTHbIX 3a7a4: MO 1
YPaBHEHHIO XUMHUYECKON peaKiuy, Ha



https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot
https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-kislot-amidy-angidridy-galogenangidridy
https://foxford.ru/wiki/himiya/proizvodnye-karbonovyh-kislot-amidy-angidridy-galogenangidridy
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-karbonovyh-kislot
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-karbonovyh-kislot
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://foxford.ru/wiki/himiya/slozhnye-efiry

n/n

Tema ypoxka

KonnuectBo yacos

|

Bcero

KontponbHbie
paboThI

[IpakTrueckue
paboThI

[ara
A3YYEHUS

DnexTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI

OIIpe/IeIEHUuE MOJIEKYIIIPHON (POPMYJIBI
OpPraHU4EeCKOTO BELIECTBA

69

[Ipaktuyeckas padora Ne 3. Pemmenue
OKCIICPUMCHTAJIbHBIX 3aJia4 11O TCME
"Kap6oHoBbie KUCIOTHI. ClI0KHBIE

a¢upsr"

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOIIH3)

https://resh.edu.ru/subject/lesson/5952/start/150631/

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COJACPpKAIMUX OCTATKH HECTIPCACIIBHBIX
KUPHBIX KHCIIOT. JKUpbI B IpUpoae

https://resh.edu.ru/subject/lesson/5952/start/150631/

72

MBIJ'Ia KaK COJIN BBICHIINX Kap60HOBLIX
KHCIIOT, NX Moromiee aercTeue. IlorsTne
0 CHHTETHYECKHX MOIOIIUX CPEJICTBAX
(CMCO)

https://resh.edu.ru/subject/lesson/5952/start/150631/

73

I'eneTn4eckas CBSI3b YIiIeBOJOPOIOB U
KHCJIOPOJICOACPIKALTUX OPraHUIECKHIX
BEIIIECTB

https://foxford.ru/wiki/himiya/vzaimosvyaz-
uglevodorodov-i-kislorodsoderzhaschih-organicheskih-
soedineniy

74

PacuéTel o ypaBHEHUSIM XUMHUUYECKHUX
peakui

75

Cucrematusanusa 1 0000IIeHIE 3HAHUN
110 TEME

https://lib.myschool.edu.ru/content/15521

76

OO1as XxapakTepucTUKa yrieBoA0B U
KJ1acCU(UKaIus yrieBo10B (MOHO-, AH-
1 TIOJTHCaxapHibl)

https://resh.edu.ru/subject/lesson/6150/start/150687/

77

MOHOC&XapI/IL[LIZ (bI/I3I/I‘{eCKI/Ie CBONCTBA
" HaXOXICHUC B IIPUPOJC

https://resh.edu.ru/subject/lesson/6150/start/150687/



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://lib.myschool.edu.ru/content/15521
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

Ne Tema ypoxka KonunuecTBo yacos ‘ Hara DnekTpoHHbIe TH(PPOBBIE 00pa30BaTEILHBIC PECYPCHI

n/n Beero| Kontposnbhbie | [TpakTuueckue || 13YICHHA
paboThI paboThI
78 |[IpuMeHeHHE TIIIOKO3bI, €€ 3HAUCHHE B 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
KHU3HCACATCIIBHOCTH OpraHu3sMa
79 | ducaxapuisl: caxapo3a, MajbTo3a U 1 https://resh.edu.ru/subject/lesson/6150/start/150687/

nakro3a. HaxoxneHnue B npupose u
MIPpUMEHEHHE JrcaxapuioB

80 ||[[Tonucaxapusl: CTpOCHHE 1 https://resh.edu.ru/subject/lesson/5413/start/150714/
MaKpOMOJIEKYJ, (PU3UYECKUE U
XUMHUYCCKUEC CBOfICTBa, IMPUMCHCHUEC

81 ||IToHsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX 1 https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-
I-sinteticheskih-voloknah

82 |PemreHne pacueTHBIX 337249 Ha 1
OIIpeJIeNICHNE JIOJIN BBIXO/a IPOIyKTa
PEaKIHMU OT TEOPETUYECKH BO3ZMOKHOTO

83 ||Cucremarn3anus 1 0000IIEHNE 3HAHNI 1
10 pas3aeiy

84 |[KoutpoabsHas paboTa 1o TemMe 1 1 https://lib.myschool.edu.ru/content/15521
"Kucnopoaconepxaniye opraHu4ecKue
coequHeHus"

85 ||AMHHBI: KTacCH(pHKAIHS, CTPOCHUE 1 https://lib.myschool.edu.ru/content/15283

MOJIEKYJI, 0011ast popMyiia, U30Mepus,
HOMEHKJIaTypa ¥ (pU3HUeCcKre CBOICTBA

86 |Xumuueckue cBOMCTBA ann(aTHIECCKUX 1 https://lib.myschool.edu.ru/content/15283
aMHUHOB

87 ||AHMIHH: CTPOCHME aHUIIMHA, 1 https://lib.myschool.edu.ru/content/15283
0COOCHHOCTH XMMHUYECKUX CBOMCTB
aHMJIMHA

‘88 HCHOCO6H MIOJIyYEHHS ¥ IPUMEHEHHE H 1 || || “ H



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://lib.myschool.edu.ru/content/15521
https://lib.myschool.edu.ru/content/15283
https://lib.myschool.edu.ru/content/15283
https://lib.myschool.edu.ru/content/15283

Tema ypoxka

KonnuectBo yacos

|

Bcero

KontponbHbie
paboThI

[IpakTrueckue
paboThI

[ara
A3YYEHUS

DnexTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI

‘aJII/I(baTI/I‘-IeCKI/IX aMUHOB

|

AMWHOKHCIIOTHI: HOMCHKJIaTypa 1
nzomepusi, pusmyecKre CBOCTBa.
OTZ[CJII)HI)IC MNpeaACTaBUTCIIN O~
AMHUHOKHUCJIOT

https://resh.edu.ru/subject/lesson/4743/start/

90

XUMHYeCKHe CBOMCTBAa aMUHOKHCIIOT, X
OMOJIOrMYECKOEe 3HAUCHHE aMUHOKHCIIOT.
CuHTE3 U THAPOJINU3 TIENTHI0B

https://resh.edu.ru/subject/lesson/4743/start/

91

benku kak npupoHbIE TOJUMEPSI;
CTPYKTYpPBI OEJIKOB

https://resh.edu.ru/subject/lesson/4743/start/

‘XI/IMI/I‘—IeCKI/Ie CBOICTBA OEJIKOB

|

|

https://resh.edu.ru/subject/lesson/4743/start/

93

A3oTcoepxamuye reTepouruKInIECKue
coeuHeHus. HykienHoBble KMCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOrMUYEeCKas pOJib

https://resh.edu.ru/subject/lesson/6296/start/212589/

94

[Tpaktruueckast padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTconepxaiiue OpraHun4ecKue
coequHeHus"

95

[TpakTuueckast padota Ne 5. Perenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Pacnio3zHaBaHue OpPraHUYECKUX
coequHeHun"

https://lib.myschool.edu.ru/content/15480

96

[IpomexyTouHas aTTecTalus.
KouTtponsHas padora .

97

OcHOBHbBIC TOHATUS XUMUN
BBICOKOMOJICKYJIAPHBIX COCIUHEHUN U
MCTOJbI UX CUHTEC3a —IIOJIMMEpHU3alUI U



https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://lib.myschool.edu.ru/content/15480

Tema ypoxka

KonnuectBo yacos

‘ [ara

Bcero

Kontponsnsie || IIpakTuyeckue

paboThI paboThI

W3Yy4YEHHUS

DnexTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI

‘HOJII/IKOHIIGHC&HI/UI

[lmactmaccel. YTunuszanus u
nepepaboTKa IIacTuKa

https://resh.edu.ru/subject/lesson/6095/start/150823/

99

DnacToMepsl: HaTypaJbHBIM
CHUHTCTUYCCKUC KayIYyKU. Pe3una

https://resh.edu.ru/subject/lesson/6152/start/150850/

100

BosokHa: HatypanbHsIe,
HNCKYCCTBCHHBIC, CUHTCTHYCCKUC.
HOJ’II/IMepI)I CIICMAJIBHOT'O Ha3HA4YCHU A

https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-
I-sinteticheskih-voloknah

101

[IpakTrueckas padota Ne 6. Pemenue
3KCHepI/IMeHTaJ'II)HI)IX 3a1a4 110 TCMEC
"Pacrio3zHaBaHue miacTMacc 1 BOJIOKOH"

102

O06001IeHre U cCuCTEMAaTHU3AIIHS
M3Y4YEHHOT'0 MaTepuasa 1o Teme
"BbpICOKOMOJIEKYSIpPHBIE COCTUHEHUA"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102

11 KJIACC

Ne
/1

Tema ypoka

KomanuectBo yacoB

‘ Jlara

Bcero

KonuTponbhbie || [Tpaktudeckue
paboTHI paboThHI

U3yYEHUs

DNeKTpOoHHBIE IH(POBBIC 00pPa30BaTENBHBIE PECYPCHI

‘1 HATOM. CoctaB aTOMHBIX si7iep. XUMUYECKUI “ 1 “ ”

|

Inttps://resh.edu.ru/subject/lesson/6479/start/150989/



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://resh.edu.ru/subject/lesson/6479/start/150989/

No
n/m

Tema ypoka

KomunuectBo yacoB

Bcero

Kontponsnsie || [IpakTuyeckue
paboThI paboTh

Jlara
U3YyYEHUS

OnexTpoHHbIEe IH(POBBIE 00pa30BaTENbHBIE PECYPCH

‘BJIGMGHT. N30TO1I8BI

CtpoeHnue 2JIeKTPOHHBIX 000JI0UYEK aTOMOB,
KBAaHTOBBIC YHCJIa

https://foxford.ru/wiki/himiya/stroenie-elektronnyh-
obolochek

Knaccugukanus XuMIHIeCKUX JIEMEHTOB (s-,
p-, d-, f-amemenTshI)

Pacnpenenenne >meKTPOHOB IO aTOMHBIM
opOuTanmsim

https://foxford.ru/wiki/himiya/elektronnaya-obolochka-
atoma

DneKTpOHHBIE KOH(UTYpalli aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YyXAEHHOM
COCTOSTHUH

DNeKTpOHHbIE KOH(UTYpaIli HOHOB.
DIJIEKTPOOTPUIIATETBLHOCTh

[Tepuonnueckuii 3akoH u [lepuoandeckas
cHCTEeMa XMMHUYECKHUX 3jieMeHToB /1. 1.
MenneneeBa, CBSI3b C COBPEMEHHOM TEOpUE
CTPOCHHS aTOMOB

3aKOHOMCpHOCTI/I W3MCHEHHS CBOMCTB
XUMHWYECCKUX 3JICMECHTOB U O6pa3yeMBIX MU
IIPOCTBIX U CIIOXKHBIX BEHICCTB I10 I'pyIIIaM U
nepuoaam

https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-
svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam

Cucremaruzanusa 1 0000IIeHHe 3HAHUN 110
TEME

10

Busr XUMHWYECKOH CBsI3U. MeXaHU3MBbI
O6paSOBaHI/I$I KOBaJICHTHOM CBS3H.
BO,Z[OpOI[HaH CBA3b. Me)I(MOJ'IeKy.]'IﬂpHLIe

B3aHMO/JICHCTBUS

https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-
mehanizmy-obrazovaniya-himicheskoy-svyazi

‘11 HBaJ'IeHTHOCTL 1 BAJICHTHBIC BO3MO>KHOCTHU

|

|

||https://resh.edu.ru/subject/lesson/6332/start/151021/



https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://foxford.ru/wiki/himiya/elektronnaya-obolochka-atoma
https://foxford.ru/wiki/himiya/elektronnaya-obolochka-atoma
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://resh.edu.ru/subject/lesson/6332/start/151021/

No
n/m

Tema ypoka

KomunuectBo yacoB

Bcero

KonTponbsHasie
paboThI

IIpakTrueckue
paboTh

Jlara
U3YyYEHUS

OnexTpoHHbIEe IH(POBBIE 00pa30BaTENbHBIE PECYPCH

aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX F€OMETPUUYECKUM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTaB M HOMEHKJIATypa

13

BemecTBa MoJIeKyIsipHOTO U
HEMOJIEKYJIIPHOTO CTpOoeHHUs. Turmbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

https://foxford.ru/wiki/himiya/kristallicheskoe-i-amorfnoe

14

[TonsaTHE O AMCTIEPCHBIX CHUCTEMAX.
[IpencraBieHue o KOJJIOUTHBIX pacTBOPax

https://resh.edu.ru/subject/lesson/4939/start/151134/

15

Wctnuueie PaCTBOPEI: HACBIIIICHHBIC U
HCHACBIIICHHBIC, paCTBOPHUMOCTD.
Kpucrannoruapatst

16

CriocoObI BEIpaKeHHS KOHIIEHTPAIIH
pacTBOPOB

https://foxford.ru/wiki/himiya/kontsentratsiya-rastvorov

17

Pemrenye 3a1a4 ¢ UCIOIb30BaHUEM MOHATHUHI
""MaccoBas J0Ji1 pacCTBOpEHHOTO BellecTa',
"MoJIsIpHasi KOHIIEHTpanus"

https://foxford.ru/wiki/himiya/reshenie-zadach-s-
izmeneniem-kontsentratsii-rastvorov

18

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIIECTB

19

Cucremaruzanusa 1 0000IIeHHe 3HAHUN 110
TEME

20

KonTponsnas paborta o Temam "CrpoeHue
atoma. [lepuoanueckuii 3akoH U
[leproauueckas cucteMa XUMUYECKUX
anemenToB JI. . Menpneneera", "Ctpoenue
BeliecTBa. MHOroo6pasue Bemiects”



https://foxford.ru/wiki/himiya/kristallicheskoe-i-amorfnoe
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://foxford.ru/wiki/himiya/kontsentratsiya-rastvorov
https://foxford.ru/wiki/himiya/reshenie-zadach-s-izmeneniem-kontsentratsii-rastvorov
https://foxford.ru/wiki/himiya/reshenie-zadach-s-izmeneniem-kontsentratsii-rastvorov

No
n/m

Tema ypoka

KomunuectBo yacoB ‘

Bcero

KonTponbsHasie
paboThI

IIpakTrueckue
paboTh

Jlara
U3YyYEHUS

OnexTpoHHbIEe IH(POBBIE 00pa30BaTENbHBIE PECYPCH

21

Knaccugukanuss XMMHUECKUX peakuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHUS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

https://resh.edu.ru/subject/lesson/4938/start/151107/

22

TenoBbie 3¢ (HeKTh XUMUUECKUX PEAKIIHIA.
TepMoxuMuueckue ypaBHEHHUS

23

Breraucnenuns mo YPaBHCHUAM XUMHWYCCKUX
peaxum‘/’l U TCPMOXUMHUYECCKHUM YpPaBHCHHUAM

24

CKOpOCTh XMMUYECKOH peaKiuu, e€
3aBUCHUMOCTD OT Pa3IMYHBIX (aKTOPOB.
KaTtanu3 u karaiu3atopsl

https://lib.myschool.edu.ru/content/14418

\25

‘FOMOFGHHHG U TeTEepPOreHHbIE peaKlnuu

26

[TpakTuueckas padota Ne 1 mo Teme
"Bnustaue paznuvHbIX (aKTOPOB HA CKOPOCTH
XUMHUYECKOH peakiuu"

27

OO6patumbie 1 HEOOpATUMBIE PEAKIIUU.
XUMHYECKOE PABHOBECHE

28

[IpakTrueckas padota Ne 2 o Teme
"BistHue pa3nudHbIX GaKTOPOB HA
M0JIOKEHHE XUMHUYECKOT0 paBHOBecus"

29

DnekrponuTHieckas aucconuanus. CUabHbIC
U ciadble AMeKTponuThl. CTeneHb
IACCOLIMAIAN

30

Honnoe npoussenieHre BoJibl. Cpeia BOAHBIX
pacTtBOpoB. Bonopoanslii nokaszarens (pH)

pacTBopa



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://lib.myschool.edu.ru/content/14418

No Tema YpOKa KomanuecTBo yacoB ‘ I[aTa 3J'ICKTpOHHI)Ie III/I(l)pOBI)IC O6paSOBaTeHLHLIe PeCypChl
n/m Bcero|| Kourponbhbie || [Ipaktiueckue || 13YICHAA
paboThI paboTh
31 |Cmaponu3 coneil. Peakuuu, mpoTEeKaroye B 1 https://lib.myschool.edu.ru/content/32
pacTBOpax AIEKTPOJUTOB
32 |[Mpaxtuueckas pabora Ne 3 o Teme 1 1
"XUMHYECKHE PEaKIIMU B pacTBOpax
AEKTPOJIUTOB"
33 ||OKUCITUTEEHO-BOCCTAHOBUTEIILHBIC 1
peakuuu. BaxxHeune oOKucauTeny u
BOCCTaHOBHTEIIH
34 |IMeTo 3IIEKTPOHHOTO (3JIEKTOHHO-HOHHOTO) || 1
OanaHca
35 ||DmeKTpoI3 pacTBOPOB U PACILIABOB 1
BEIIECTB
’36 HPemeHHe 3aj1a4 pa3IuYHbIX THIIOB H 1 H || H H
‘37 HPemeHHe 3a7a4 pas3IHYHBIX THIIOB H 1 H || H H
38 ||Cucremarmszanus u 0000MIEHUE 3HAHUH T10 1
Teme "XuMHYeCKHue peakun"
39 |[KourposasHas pabora o teme "Xumuueckue || 1 1
peakuun"
40 |[[Tomosxenre HemetaioB B [leproandeckoit 1 https://foxford.ru/wiki/himiya/osobennosti-stroeniya-
CHCTEME XMMHYECKHX deMeHTOB J]. 1. nemetallov
MeHnieneeBa 1 0COOCHHOCTH CTPOCHUS UX
aTroMoB. PuU3HUYECKHUE CBONCTBA HEMETAIIIOB
41 || Ao Tpomus HeMEeTaLIoB (Ha IpuMepe 1 https://foxford.ru/wiki/himiya/allotropiya
KHCTIOpo/a, cephl, pocdopa u yriaepoaa)
42 |Bomopona: mosyueHue, GuU3nueckue u 1 https://foxford.ru/wiki/himiya/vodorod-ego-fizicheskie-i-
XUMUYECKHE CBOMCTBA. [ HIpu b1 himicheskie-svoystva



https://lib.myschool.edu.ru/content/32
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://foxford.ru/wiki/himiya/allotropiya
https://foxford.ru/wiki/himiya/vodorod-ego-fizicheskie-i-himicheskie-svoystva
https://foxford.ru/wiki/himiya/vodorod-ego-fizicheskie-i-himicheskie-svoystva

No Tema YpOKa ‘ KomanuecTBo yacoB ‘ I[aTa 3J'IeKTpOHHBIe IIPI(prBLIC O6paSOBaTeHLHLIe PeCypChl
n/m Bcero|| Kourponbhbie || [Ipaktiueckue || 13YICHAA
paboThI paboTh
43 |TamoreHsl: HaXOXICHHUE B IIPHPOJIE, criocobsr || 1 https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva
MOJIyYeHHsI, PU3HUECKUE ¥ XUMHUYECKHE
CBOMCTBA
44 |TamoreHoBo0poibl. BakHetime 1 https://foxford.ru/wiki/himiya/galogenovodorody-ih-
KHCIIOPOJICOICPIKAIIIE COSTUHECHUS svoystva
raJoreHoB
45 ||JTabopaTopHbIC U TPOMBIIIICHHBIE CIIOCOOBI 1
MOJIy4€eHHs TajoreHoB. IIpuMeneHne
TaJIOT€HOB U UX COSTMHEHUH
46 |[IpakTrdeckas padora Ne 4. Perrerne 1 1
OKCIIEPUMEHTABHBIX 33714 10 TEME
"T"anorensr"
47 ||[Kucnopoa: mabopaTopHbIe U IpOMBINUIeHHbIE|| 1 https://foxford.ru/wiki/himiya/kislorod
crocoObl MoJTydeHus, Pu3ndecKue u
xuMuueckue cporcra. O30H. [Ipumenenue
KHCJIOPOJIa U 030HA
148 ||Okcup! 1 mepoxcu eI |1 | I |Inttps://foxford.ru/wiki/himiya/peroksid-vodoroda
‘49 HPGI_HGHI/IC 3a]a4 pa3IHYHBIX THIIOB || 1 || || H “
50 ||Cepa: HaxoKIEHHE B IIPUPOJIE, CIIOCOOBI 1 https://foxford.ru/wiki/himiya/sera
MOJIyueHHS, PU3MUCCKUE U XUMUYCCKHE
CBOMCTBA
‘51 HCCpOBOI{OpOIL, CyIbGHUIBI || 1 || || H “
52 |[KucopoacoaepsKaIiue COeAUHEHHS CEPBI. 1 https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-
OCOOCHHOCTH CBOWCTB CEPHOMN KUCIIOTHI Kisloty-sery
53 |[Ipaktuueckas padora Ne 5. Perienue 1 1
AKCIIEpUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u
e€ coequHEeHM"



https://foxford.ru/wiki/himiya/galogeny-prostye-veschestva
https://foxford.ru/wiki/himiya/galogenovodorody-ih-svoystva
https://foxford.ru/wiki/himiya/galogenovodorody-ih-svoystva
https://foxford.ru/wiki/himiya/kislorod
https://foxford.ru/wiki/himiya/peroksid-vodoroda
https://foxford.ru/wiki/himiya/sera
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-sery
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-sery

No Tema YpOKa ‘ KomanuecTBo yacoB ‘ Z[aTa 3J'I€KTpOHHI)Ie III/I(i)pOBLIC O6paSOBaTeHLHLIe PeCypChl
n/m Bcero|| Kourponbhbie || [Ipaktiueckue || 13YICHAA
paboThI paboTh
54 ||A30T: HaXOKICHUE B IPUPO/IC, CIIOCOOBI 1 https://foxford.ru/wiki/himiya/azot
MOJTy4eHHUsI, GU3NICCKUEC U XUMHUCCKHUEC
CBOMCTBA. AMMMAK, HUTPUJIBI
S5 |[Kuciopo acoaepiKaline CoeIMHEHHS a30Ta. 1 https://foxford.ru/wiki/himiya/oksidy-azota
Oco00EeHHOCTH CBOWCTB a30THOM KUCIIOTHI
56 |[IpuMeHeHHE a30Ta ¥ €r0 COSANHEHHIA. 1
A30THBIE yI10OpEeHMS
57 ||dochop: HaXOKICHUE B IPHUPOJIE, CIIOCOOBI 1 https://foxford.ru/wiki/himiya/fosfor
MoJTydeHus, GU3NIECKHUE U XUMHUCCKUE
cBoiictBa. ®ocdunsl u pochun
58 ||Okcuasl hocdopa, hochopcoaepkaine 1 https://foxford.ru/wiki/himiya/soedineniya-fosfora
kucaoTbl. Conu GocPopHON KUCTOTHI
59 |[Ipumenenue dpochopa u ero CoeaUHEHHIA. 1
docdopHbie y1oOpeHHst
60 |I[Tpaktuueckas padora Ne 6. Pemenue 1 1
AKCIEPUMEHTAIBHBIX 3a7a4 Mo TemMe "A30T U
dhocdhop u ux coenuHeHU"
61 |[Vriepoa: HaXOXIEHUE B IPHPO/IC, 1 https://foxford.ru/wiki/himiya/uglerod
AJUIOTPOIHBIE MOAU(DUKAIUH; (PU3HUECKHIE U
XUMUYECKHUE CBOMCTBA, IPHMEHEHHE
62 ||Okcun yrnepona(Il), oxcun yriaepoaa(IV), 1 https://foxford.ru/wiki/himiya/soedineniya-ugleroda
yroJibHasl KUCIIOTa U €€ COoJn
‘63 HPeI_HeHI/IC 3a]a4 pPa3IUYHBIX TUIIOB || 1 || || H “
64 |[KpeMHuii: HaXOXA€HHE B IPHPOJE, crocobsr || 1 https://foxford.ru/wiki/himiya/kremniy
MOJTy4eHUsI, GU3NICCKUC U XUMHUECKHUE
CBOMCTBA
‘65 HOKCI/II[ kpemuus(IV), kpeMHUEBas KHCIIOTA, || 1 || || H “https://foxford.ru/Wiki/ himiya/soedineniya-kremniya



https://foxford.ru/wiki/himiya/azot
https://foxford.ru/wiki/himiya/oksidy-azota
https://foxford.ru/wiki/himiya/fosfor
https://foxford.ru/wiki/himiya/soedineniya-fosfora
https://foxford.ru/wiki/himiya/uglerod
https://foxford.ru/wiki/himiya/soedineniya-ugleroda
https://foxford.ru/wiki/himiya/kremniy
https://foxford.ru/wiki/himiya/soedineniya-kremniya

Ne Tema ypoxa ‘ KonnuectBo yacos ‘ Jara OnexTpoHHbIEe IH(POBBIE 00pa30BaTENbHBIE PECYPCH
n/m Bcero|| Kourponbhbie || [Ipaktiueckue || 13YICHAA
paboThI paboTh
| lemmmeare: L | | |
66 |[IpumeHEeHHE KPEMHUS U €T0 COCIMHCHUIA. 1
CrexkJi0, €ro nojryueHue, BUAbI CTEKIIA
‘67 HPGHIGHI/IG 33724 pa3IHYHBIX TUIIOB H 1 H || H H
68 ||CucreMarusamus u 0000ILIEHNE 3HAHUH 10 1
teme "Hemeramnnr"
‘69 HKOHTpOJ'II)HaSI pabora o Teme "Hemerasuibr" H 1 H 1 || H H
70 ||AHamu3 pe3ysapTaTOB KOHTPOJIBHOM paboThl, 1
KOPPEKIIHS OMIHO0K
71 |[Tonoxenne MetamioB B [leproandeckoit 1 https://foxford.ru/wiki/himiya/osobennosti-stroeniya-i-
CHCTEME XUMHYECKUX DJICMEHTOB. svoystv-metallov
Oco0eHHOCTH CTPOEHUS SNEKTPOHHBIX
000J104€K aTOMOB METAJIOB
72 ||O06mue hu3HIecKre CBOMCTBA METAJIIOB. 1
[TpuMeHeHre METaJUTOB B OBITY U TEXHHKE
‘73 HCHJ‘IaBH MeTa/uioB. Kopposwust MmeTamios H 1 H || H H
‘74 HPGI_HGHI/IC 3a]a4 pas3IHYHBIX THIIOB || 1 || || H “
75 | DIeKTPOXUMHYCCKHI PSiT HAPSHKEHU I 1
MeTtauioB. OOmMe crnocoObl MOTyYeHUs
METaJUIOB
76 ||O6mast xapakTepuCTUKa MeTaIoB [A- 1 https://foxford.ru/wiki/himiya/osobennosti-stroeniya-

rpynnsl [lepuonnyeckoit cucteMbl
XUMHUYECKHUX AJIeMeHTOB. HaTpuil u kanuii:
noJtyueHue, GU3NYecKue 1 XUMUIECKHe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U
HUX COeIUHEHUN

metallov-ia-i-iia-grupp



https://foxford.ru/wiki/himiya/osobennosti-stroeniya-i-svoystv-metallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-i-svoystv-metallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-metallov-ia-i-iia-grupp
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-metallov-ia-i-iia-grupp

No Tema YpOKa ‘ KomanuecTBo yacoB ‘ I[aTa 9J'IeKTpOHHI)Ie III/I(l)pOBI)IC O6paSOBaTeHLHLIe PeCypChl
n/m Bcero|| Kourponbhbie || [Ipaktiueckue || 13YICHAA
paboThI paboTh
77 |O01ias xapakTepucTuka MmeTauios 11A- 1 https://foxford.ru/wiki/himiya/osobennosti-stroeniya-
rpynmsl [lepuoandeckoit cuctemsl metallov-ia-i-iia-grupp
XUMHYECKUX AJIEMEHTOB. Maruui v KajabLH:
oJiydeHue, PU3NUCCKUE U XUMUYICCKHE
CBOWMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB
HUX COeIUHEHUN
‘78 H}KéCTKOCTb BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs H 1 || H H
79 ||AnroMuHMIA: TIOTydeHUE, GU3NUECKIE U 1 https://foxford.ru/wiki/himiya/stroenie-i-svoystva-
XUMHUYECKHE CBONCTBA, MPUMEHEHHUE alyuminiya-i-ego-soedineniy
80 ||AMdoTepHBIe CBOMCTBA OKCHIA U 1 https://foxford.ru/wiki/himiya/stroenie-i-svoystva-
THPOKCH/IA ATFOMUHUS, alyuminiya-i-ego-soedineniy
THIPOKCOKOMITIIEKCHI ATFOMHHHMS, UX
MIPUMEHEHHE
‘81 HPemeHHe 3a]a4 pa3aIHYHBIX THIIOB H 1 || H H
82 |[[Ipaktuueckas pabora Ne 7. Pemenue 1 1
IKCIIEPUMEHTAIBHBIX 337124 [0 TEME
"Metaiuibl TJIaBHBIX OATpymI"”
83 ||O01as xapakKTepUCTHKA METAJUIOB MOOOYHBIX || 1
noarpymn (b-rpymm) [Tepruoauueckoit
CHCTEMbI XUMHUYECKHX JIEMCHTOB
84 | dusnueckue U XUMUYECKUE CBOMCTBa Xpoma || 1 https://foxford.ru/wiki/himiya/stroenie-i-svoystva-hroma-i-
U €r0 COCTUHEHUM, UX PUMEHEHHE ego-soedineniy
85 | BakHeiilre COeAMHEHUS MapraHiia. 1 https://foxford.ru/wiki/himiya/stroenie-i-svoystva-
[lepMaHraHaT Kajiusi, €r0 OKMCIUTEIbHbIE margantsa-i-ego-soedineniy
CBOMCTBA
86 ||dusnueckre U XMMUYECKUE CBOMCTRA xeme3a| 1 https://foxford.ru/wiki/himiya/stroenie-i-svoystva-zheleza-
u ero coequHenuii. [lomy4yenue u i-ego-soedineniy



https://foxford.ru/wiki/himiya/osobennosti-stroeniya-metallov-ia-i-iia-grupp
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-metallov-ia-i-iia-grupp
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-alyuminiya-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-alyuminiya-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-alyuminiya-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-alyuminiya-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-hroma-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-hroma-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-margantsa-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-margantsa-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-zheleza-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-zheleza-i-ego-soedineniy

Ne Tema ypoka ‘ KonnuectBo yacos ‘ Jara OnexTpoHHbIEe IH(POBBIE 00pa30BaTENbHBIE PECYPCH

n/m Bcero|| Kourponbhbie || [Ipaktiueckue || 13YICHAA
paboThI paboTh
‘ anHMeHeHHe CILIAaBOB Kee3a H H || H H
87 ||®usnueckue u XuMHA4YeCcKue cBoictea meau u|| 1
€€ COeIMHEHU M, UX IPUMEHEHNE
88 ||Ousnueckre U XUMUIECKHE CBOWMCTBA MHKa || 1 https://foxford.ru/wiki/himiya/stroenie-i-svoystva-tsinka-i-
U €r0 COCJIMHCHUI, UX MPUMEHECHHE. ego-soedineniy
I'MAPOKCOKOMIIICKCHI IIMHKA
89 |TIpaktuueckas padora Ne 8. Pemenue 1 1 https://lib.myschool.edu.ru/content/14929
IKCIIEPUMEHTAIBHBIX 337124 [0 TEME
"MeTasisl TOOOYHBIX MOATPYIH"
‘90 HPGHIGHI/I@ 3aj1a4 pa3IuYHbIX THIIOB H 1 H || H H
91 ||OGoO6IIeHNE U CHCTEMATH3AIUS U3Y4SHHOTO 1
Marepuana no teme "Metamibl"
‘92 HKOHTpOJ‘IBHaﬂ paboTa o Teme "MeTambr" H 1 H 1 || H H

93 ||AHanu3 pe3yabTaToB KOHTPOJIBHOMN paboThI, 1
KOPPEKIIHSI OIITHO0K

94 |[Posib XUMHH B 00ECIIEYCHUH YCTOWYHBOTO 1
pa3BUTHS YesoBeuecTBa. [IOHATHE O HAYYIHBIX
METO/IaX UCCIIEI0BAHMUS BEIIECTB

95 |Hay4Hble IPUHIIUIIBI OPraHU3aAIMN 1
XUMHYECKOTO TIPOM3BOJICTBA.
[TpOMBIIIIIEHHBIE CITOCOOBI MOTyYEHHS
BOKHEUIIINX BELIECTB

96 || XumuuecKkoe 3arps3HeHHe OKPYKaroIIeH 1 https://lib.myschool.edu.ru/content/2800
CpelIbl M €T0 TIOCIECTBHS

97 | XuMusi U 3I0pOBBE YEIOBEKA. 1
JlexapcTBEHHBIE CPEACTBA



https://foxford.ru/wiki/himiya/stroenie-i-svoystva-tsinka-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-tsinka-i-ego-soedineniy
https://lib.myschool.edu.ru/content/14929
https://lib.myschool.edu.ru/content/2800

Ne Tema ypoka KonnuectBo yacos ‘ Hara OnexTpoHHbIEe IH(POBBIE 00pa30BaTENbHBIE PECYPCH
n/m Bcero|| Kourponbhbie || [Ipaktiueckue || 13YICHAA
paboThI paboTh
98 || Xumust muiy. Pojib XuMun B 00eCIieueHHN 1 https://lib.myschool.edu.ru/content/2800
MUIIEBOI 0€30MacHOCTH
99 |[Kocmernueckue u map@roMepHbIe CPeICTBa. 1
beiToBas xumus
100\ Xumus B crpoutenscTBe. BakHeiime 1
CTPOMTENIbHBIE U KOHCTPYKIIMOHHBIE
MaTepHaIbl
101 Xumus B CETbCKOM XO3SIHCTBE. 1
OpranuyecKkre 1 MHHEPaJIbHBIE YI00pEHHMS
102 |[Tpomexyrounas arrectanusi. KoHTpoibHast 1 1
pabora.
OBUIEE KOJIMYECTBO YACOB I10 102 S 8

I[TPOTPAMME



https://lib.myschool.edu.ru/content/2800

YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI V151 YYEHUKA

» Xumus, 10 kmace/ Epemun B.B., Kyzemenko H.E., Tepenun B.1., [Ipo3nos A.A., Jlyaun B.B.;
nox penakuuert Jlyauna B.B., OOmiecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «[[PODAY;
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

* Xumus, 10 kiace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKiinoHepHOE 00111€CTBO
«M3narenscTBO «IIpocsemenne»

* Xumus, 11 kiacce/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., JIéskun A.H.,
AxmmonepHoe obmectBo «M3narenscTBo «IIpocBerienue

* Xumus, 11 kimacc/ Epemun B.B., Ky3smenko H.E., JIpo3znoB A.A., JIyaun B.B.; mox
penakuueii Jlynuna B.B., O6mectBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO «/J[PODAX;

AxnmonepHoe obmectBo «M3narenscTBo «IIpocBerienney

METOJJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Epemun, B. B. Mertoaudeckoe nocooue k yueonunky B. B. Epemuna,H. E. Ky3smenko, B. 1.
Tepenuna u ap. «Xumus. YrayonenaslitypoBeHby. 10 kinacc / B. B. Epemun, A. A. [Ipo3nos, 1.
B. Epemuna, B. 1. Maxonuna, O. FO. CumonoBa, 2. 0. Kepumos. —M. : [Ipoda, 2018. — 339

C.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

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

https://resh.edu.ru/

https://foxford.ru/wiki/himiya

https://lib.myschool.edu.ru/



https://lesson.academy-content.myschool.edu.ru/
https://resh.edu.ru/
https://foxford.ru/wiki/himiya
https://lib.myschool.edu.ru/
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