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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro o01ero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbix B DegepalibHOM  TOCYJAPCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opraHusamusax Poccuiickoit deaeparium,
peaIu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmieil ctparernu oOy4eHus, BOCIIUTAHUS U Pa3BUTUSL OOYUaIOLIUXCSl CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, [0JIy4aeMOe BBIIIyCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB NMPUPOALI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TPUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydaroUIuxcsl Ha
YPOBHE CpeIHEro 00111ero o0pa3oBaHus CpeCTBaMH Y4EOHOT O IpeiMeTa « XUMUSI»,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
y4€TOM creuu@uKd HayKd XUMHUH, €€ 3HA4YC€HHs B TMO3HAHUU MPUPOILI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUETOM OOIIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEero OoOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSL KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyro posib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIIMOHATIEHOTO HAYYHOTO MBILIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSA3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH O0JIACTSIMU NPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJIoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMHU MENSIMH W NPUHIUIAMU CPEIHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKU3Hb COLUYMa, MPOJOJIKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIIOTCS OCHOBBI 0A30BOM HAyKH: cCHCTEMa
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXHUMHYECKUX M  3BJIEKTPOHHBIX
MPEACTaBICHU O CTpOeHUH BenlecTB. CBeieHns 00 H3ydyaeMbIX B Kypce BEIeCTBaX
JAI0TCS B PAa3BUTUU — OT YIJIEBOJOPOAOB A0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  I[OJy4arOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MIPEICTABICHUS] O XUMUYECKON CBSA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrjaoM 3peHUss B IMpeaMeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan | (AKTOJOTMUYECKHE CBEICHHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01m1aromiel 10 0OBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKaHUs AonoiHseTcs B Kypcax 10 u 11 kimaccoB anemenTamu
CoJlep KaHMs, UMEIOIMMU KYJIbTYPOJIOTHYECKUNA M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PacKpBIBAIOT €€ POJIb B MO3HABATENBHOM U MPAKTHYECKON JEATEILHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKU OCMBICIMBATH MHPOPMALIUIO U IPUMEHSITH €€ JIJIs TONOJIHEHUS 3HAaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YYECHHS
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y OOYUAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX HICH, TaKWX Kak: MaTepUalbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYUI MEXIy HOBBIMU (DaKTaMHM M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodieM cOepeKeHUsl IHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B rmimaHe pemeHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4JaromMxcs MNPUHATHIE NPOTPAMMON MO XUMHUU MOJIXOJbl K OIPEACIICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB [ICATCIILHOCTH: pEIICHUs Npo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uH(popMalMu, HEOOXOAUMBIX Ui NPUOOPETEHHS] ONbITa NPAKTUYECKON U
VICCJIEIOBATENBCKON JI€ATEIbBHOCTH, 3aHMMAIOUIEN BAaXKHOE MECTO B IIO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU ONPEICICHUN
COJIEpKATEeIbHOM XapaKTEPUCTUKHU LieJIed W3y4YeHHUs MpeIMeTa HanpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NESATEIbHOCTH Y€JOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4YeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHHIIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs MPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUUECKON U TOBCEIHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ atum, conepxaTelbHasl XapaKTepUCTUKA LIeJIel U 3a/1a4 U3y4YeHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
IPENoAABaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS NPEANOYTEHUE TPAKTUUECKON
KOMIIOHEHTE coJepKaHusi OOy4eHHUs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHWM, a (DYHKIMOHAJBbHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMHU
aAKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOM KU3HU JUJISl PELLICHHUSI
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3yUYEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 3aJ]a4H, KaK:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHus MpoOJeM, MOoUcKa, aHanu3a U 00padoTKu MH(pOpMaLIUH,
HEOOXOAMMBIX ISl IPUOOPETEHHUSI ONbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B MO3HAHWU XHMHH, a TaKXKe JUIsl OIEHKH C TMO3MIMA 3KOJOTUYECKON
0€30MMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB HAa OpTraHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE [O3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
palMOHAIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOJHEHUS YHEPTETUUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX pEIICHUNA B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YpPOBHE
cpeaHero obiero oopasosanus, coctanisger 136 gacos: B 10 kinacce — 68 gacos (1
yac B HeJeto + 1 yac 13 MKOoJIBHOTO KOMIIOHEHTa), B 11 kiacce — 68 vacoB (1 vac
+ 1 9ac U3 MKOJLHOTO KOMITOHEHTA B HECIIO).

COJEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU

[IpeameT opraHnYecKOi XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHUYECKUX
coenunenuil A. M. byTtiepoBa, e€ ocHOBHbIE 1010KeHUsA. CTpYKTypHbIE (DOPMYJIBI
opraHuyeckux BemecTtB. ['omonorus, wu3zoMmepusa. XuMHYECKass CBS3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3H.

[TpencraBienue o kiaccUpUKalMu OpraHudeckux BemiecTB. HomeHkiatypa
OpraHMYECKUX COEIUHEHUN (CUCTEeMaTWUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUILINX IPEICTABUTENEH KIIACCOB OPraHUYECKUX BEILECTB.



OKCINEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMHi OpraHMYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKHX BEIIECTB, HAOJIOJECHUE M OIUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB M0 IMPEBPALIECHUIO OPraHUYECKUX BEIIECTB IMPH
HarpeBaHuM (IUIaBJIieHNUE, OOYTIMBAHUE U TOPEHUE).

YriaeBoaopoanbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
IpOCTEHINIME NPEACTABUTENN alKaHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBA
(peakuu 3aMenieHus] M TOpPEHUs), HAXOXKJIECHHWE B MPUPOJE, NOJIYYCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pANl. DTUJIEH U MPOMUIEH —
NpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHUYECKHE CBOMICTBa
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallud, OKHUCICHUS U
MOJINMEPHU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHEHIIHe
XUMHUYECKHUE CBOWCTBA (peakius nonumepusaiuu). [lomydeHre CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Psill. ALICTHIICH
— MPOCTEHIIMIA NpPEeICTaBUTENIb AJIKWHOB: COCTaB, CTPOEHHUE, (U3UYECKUE H
XUMHUYECKUE CBOMCTBA (peakluu THIPUPOBAHMS, TAIOTCHUPOBAHUS, THAPATAIUH,
rOpeHus), MOJyYeHrEe U TPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, (pU3NYECKHE U XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHUSI U HUTPOBAHUS), MOIYYEHUE U NPUMEHEHHE. T0ayon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOIyYeHue u npumererue. TOKCUIHOCTb apeHOB.
['eHeTnueckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAMIEKAIIMMHU K Pa3IMYHBIM
KJIaccam.

[IpuponHble HMCTOYHHMKH YIJIEBONOPOAOB. IIpupoaHblii ra3 W NOMYTHBIE
Hedtauble Ta3pl. Hedth u e€ mpoucxoxknenune. CrocoObl mepepadoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KATaTIUTUYECKUi), mupoiu3. [IpomyKTh
nepepadoTKku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN
yrojib U MPOAYKTHI €r0 NMepepadoTKU.

DKCNEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUIl:
O3HAKOMJICHHUE C 00pa3IaMu TIacTMacC, KAydyKOB U pe3UHBI, KOJUTEKITUU «HedTh»
U «YTO0Jb», MOJIETMPOBAHUE MOJIEKYJ YIJIE€BOJOPOJOB U TaIOr€HOMPOU3BOAHBIX,
MPOBEICHNE MPAKTUYECKOW PabOThI: MOJYyUYEHHUE STUIIEHA U U3yUYE€HUE €0 CBOMCTB.

PacuétHrble 3amaun.




Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOM peakiuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEHUs

[IpenenbHble OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peaklUu C AaKTUBHBIMU MeETallJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpHUMEHEHHe. BoJopoaHbIe CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /{elicTBHE METaHOJa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
dusznyeckue W XUMHUYECKHME CBOMCTBa (B3aMMOJCHCTBHE CO MICIOYHBIMH
MeTajlaMH, KaueCTBEHHasi peakilMs Ha MHOTrOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmmuepruHa U STUICHTJIMKOJIS.

deHoN: CTPOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpneruibl U Kemowuwvl. DopManplaerui, aleTAIbACTUN: CTPOCHHE,
bu3nUecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KauE€CTBEHHBIC PEAKIINH), OJYYCHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE MPEAEIIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHas
KHCJIOTBL: CTPOCHHE, (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, o0UIME s
KJIacca KUCTIOT, peakius dTepudukanuu), noiydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICUCTBUE.

CrnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['muponus
cioxHbIX 3¢upoB. Kupsl. 'unponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBoJAOB  (MOHO-, JHU- U
nonucaxapuibl). ['oko3a — npocteimmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NYECKUE U XMMUYECKHE CBOMCTBA (B3aUMOIEUCTBHUE C THIPOKCUAOM
meu(ll), okucienne aMMuadyHbIM pacTBOpoM okcupa cepedpa(l), BocctaHoBieHue,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B IPUPOJIC, TPUMEHEHHE, OMOJIOTHYECKast POJIb.
dotocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
nenono3bl. Pu3NUecKue W XMMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBpallCHUIN:
IpOBe/IeHHE, HAOJIOJICHHE W ONHMCAHHME JEMOHCTPALMOHHBIX OMBITOB: TOpPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHbIX CHOUPTOB (B3aMMOJIEUCTBHE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHIIA



cepeopa(l) u ruapokcugom wmenu(ll), BzaummomeicTBHe Kpaxmana C HOJOM),
MPOBEICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérurle 3amaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEaKIIUH).

A30TcozeprKallie OPraHuYECKUE COCTUHEHUSI.

AMMHOKHCIIOTHI Kak aM(oTepHbIe OpraHndeckue coequHeHus. dusndeckue u
XMMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha mNpuMepe riauiuHa). buonorumdeckoe
3HaYeHUE aMUHOKUCHOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHBIE coeauHeHus. llepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAlHsl, KAYECTBEHHbIE PEAKIIMU HAa OEIIKU.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HaOJII0ICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JACHATypalusi OCJIKOB MPU
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHICHCAIIHS.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
O3HAaKOMJIEHUE C 0oOpa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kiaccu(dukaius, NepruoIMIyHOCTh, HAOII0IeHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: MmaTepus, OJHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3NUYCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
dboToCHMHTE3, OHOJIOTMYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOIBI, JKHPHI,
(bepMeHTHI).



['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypcehl.

TexHonorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAIMOHAIBHOIO MHUTAHMUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpernapaThl, MaTepualibl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernuyeckne 0CHOBbI XUMMHU

XUMUYECKH dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesesieHusl 3JIEKTPOHOB 0 OpOHMTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBs3b NEPUOAMYECKOr0 3akoHa M Ileproandeckoil CHCTEMBI
XxuMuueckux aemeHToB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHWYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM M MEepUOAaM.
3Ha4YeHHE [IEPUOIUYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BUABI XUMHUYECKOH CBS3H
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHns. IOHBI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne 0 aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEeecTsa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Howmenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAasT CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peaknusa. Kimaccupukanmss XUMHYECKMX — peakiuii B
HEOPTraHWYECKON M OPraHWYeCKOM XHWMHH. 3aKOH COXPAHEHMSI MAcChl BELIECTB,
3aKOH COXPaHEHU U MPEBPALLICHUS SJHEPTUM TP XUMUYECKUX PEAKLIUSX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3nudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUYECKOE paBHOBecHE. DaKTOpBI, BIMAKOIIME HA COCTOSHHUE
xumuyeckoro pasHoBecus. [Ipunuun Jle Hlarense.



Dnekrponutuyeckas auccounanus. CuiabHbie U ciadbie anekTponuTtsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
neMoHcTpauus Tadmun «llepuoanueckas cucreMa XUMHYECKUX 3jeMeHToB [l .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOII0JCHUE U
ONKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIIbl PACTBOPOB BELIECTB
C TIOMOIII0 YHUBEPCATLHOTO HHINKATOPA, PEAKITNH HOHHOTO OOMEHA), TPOBEICHHE
paKTHUECKON paboThl «BnusHue pa3anuHbiX (PaKTOPOB Ha CKOPOCTh XUMHUECKOMN
peakuum».

Pacuérurle 3amaun.

PacuéTtel 1O ypaBHEHMSM XMMHYECKHX pPEaKUU, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C UCITOIB30BAHUEM MTOHATHS «MacCcoBas JOJIs
BEILIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuomnueckon — cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpe
KHCJIOpOa, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpEeMHMs)) W HMX  COCAMHEHUH  (OKCHUJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IprMeHeHNE BaXKHENIIMX HEMETAJUIOB U UX COCITMHEHUM.

Meramisl. [lonoxenue meramnos B Ilepuoamyeckoint cucteMe XMMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTajuioB. O0mue ¢uzndeckue cBoiicTBa MeTayioB. CIuiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PsAJT HATIPSHKEHUN METAJIIOB.

XHWMHUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl momydeHus: MetauioB. [I[puMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJbHBIE METOJbl HM3YyUYE€HUS BEIIECTB M WX IMPEBPAIICHUN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 00pPa3IOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHWE W OIMCAaHHUE JIEMOHCTPAIIMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMUHUS C pacTBOpaMu
KHUCJIOT Y IIEJI0YeH, KaYeCTBEHHBIC PEaKIIUU Ha KATHOHBI METAJIIOB).

PacuétHrble 3amaun.



Pacuétpl mMaccel BelecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEILIECTB UMEECT MPUMECH.

XuMuA M KU3Hb

Ponp xuMum B oOecrieyeHUM 3KOJOTHYECKOM, SHEPTreTHUYECKON U THUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLINM.

[IpencraBnennss 00 OOHMMX HAYYHBIX MPUHIUIIAX POMBIILICHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTepHajbl, KpacKdh, CTEKJIO, KepaMHKa,
MaTepuabl JJs 3JIEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIbHBIC
ya0OpeHus.

XUMHSIT U 3JI0pOBBE YEJIOBEKA: MpaBUJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
mpernapaToB, IIpaBuiia 0€30IMacHOT0 UCIIOIb30BAHUS IIPENapaToB OBITOBOM XUMHH B
MMOBCEIHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€W TMpPU  HU3YUYCHUH  OOme U
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX ECTEeCTBEHHO-HAYYHBIX TOHATHUH, TaK MW TIOHATUM, SBIISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbINM (DAKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPre€TUYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
W3MEPEHUS, CKOPOCTh.

buomorus: kneTka, opraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- U
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAEMbI€, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, IPOU3BOJICTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIECBAs
MPOMBIIJICHHOCTh,  (hapMarieBTUUECKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpernapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPUAIIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaMeTa «XUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakAaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICTICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalolUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4KE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
1[EJTN U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUSA MpeAaMeTa «XHMHS» TOCTUTalOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COIMOKYIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMU
U HaeaJaMyd POCCHUHCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM U  TpaBWIaMH  TOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  MpoIlieccaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JIn4HOCTHBIE pE3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIHbHOCTH
oOy4JaronMxcs 1Mo peaju3aiy MPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAIKY;

MPEACTABICHUS] O COLMAIbHBIX HOpPMax U MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIIEHUH YYEOHBIX U ITO3HABATENIbHBIX 33/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apryMEHTBI JPYTUX MIPU aHAJIU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHLHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUS HAyKU €CTh PE3yIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B IOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
MH(pOpMAIIH O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OT€UECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIIEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TpaBWwJI 0e30macHOro oOpalleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30mMacHOr0 MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINUX 3TOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NEATEeTLHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrHX BHJAAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUHM, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAHUsSI TJIOOAIBHOIO XapakTepa SKOJOTUYECKHX MpoOseM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOIHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIbHOM, KOMMYHUKATUBHON M COLMAIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKHU;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWH MpoOdJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UBWIN3ALMH: B €€ TYMaHUCTUYECKON HAMTPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYyJbTYpbl, PELIIEHUU TJIOOATBHBIX MpPOoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUTHOTO TPY/Ia U AKOJOTUUECKU KOM(POPTHOM KU3HH KAXKIOTO YjieHa 00IIeCTRa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPY’KAIOIIETO MHUpPA U



MPOUCXOASAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HayYHBIX ()aKTOB U UMEIOIINXCSI JAHHBIX C IETBIO0 MOJIYICHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHHS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEepeca K TO3HAHMIO M UCCIIeIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHHWA 110 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METANIPEJAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaTbl OCBOCHUSI YYEOHOTO TMpeaMera «XUMHsS» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXIMCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUINE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuuky MeTOJ0B IO3HAHMS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPTUs, SIBJIICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAIbHBIC yueOHbIEC JIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIINXCs;
COCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBHS B MO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETyJITHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NOo3HABaTeJIbHbBIMHU
JelCTBUSIMM:

1) 0a3oBble JIOrHYecKHe JIeCTBUSI:

CaMOCTOATENLHO  (OpMYJIHMpPOBaTH W aKTyaIM3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEeAcsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU

BBHIOMpATh OCHOBAaHUA M KpPUTEpUM IS KIacCU(PUKAIMKM BEUIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MPU PELICHUM Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4a€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEUIECTB U XUMHUUYECKUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpMAIlMU, HEOOXOTUMOM JJIS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPH PAOOTE C XUMUICCKOM
uH(popMaIueli: MPUMEHATh MEXIpEeIMETHbIC ((PU3nYecKue W MaTEeMaTHYECKUE)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMCHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HarJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAae€MOW TEMBI B XOJ€ JHAJIOTa W/WIH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIFHO I COBMECTHO CO CBEPCTHUKAMH TP BBITIOJIHCHUN
XUMHYECKOTO SKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbLHBIMH PEryJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBINIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ady, BbIOMpaTh Haubojee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOCH JEATEIHHOCTA HA OCHOBE CaMOaHaIHN3a !
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIbTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMUU B [IO3HAHUU SIBJICHUW IPUPOJIBIL,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM /Jisl PEHIeHUs] TPAKTUYECKUX 3a]ad M DKOJIOTMYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUMX  3HAaHUM, KOTOpAass  BKIIFOYAET:
OCHOBOTIOJIATaIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATBHAS TPYIINA, paaIuKal,
M30MEpPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCoJEpKalUe COCAUHEHUSA, MOHOMED, IOJIUMEDP, CTIPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJIMHEHHUSI); TEOPUU M 3aKOHBI (TEopus CTpOEHUs
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeKAIME B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHWM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
IIPAKTUYECKOM JIEATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aMMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE MOHSTHS TPHU
ONMCAaHUU COCTABA, CTPOCHHUS U IIPEBPALICHUN OPraHUYECKUX COCIUHEHNM;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUNW XHUMHUYECKHX PEAKIUH,
M3rOTaBJIMBATh MOJEIM MOJIEKYJI OPTAaHUYECKUX BEILIECTB JJI WJUIFOCTPALMUA UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OPTaHUYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cuctematudyeckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIE
HA3BaHUSl OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPONWICH, AalleTHJICH,
ATUJICHTJIMKOJb, TIULEpUH, (BeHol, (hopMambaeruj, areTaibIerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KACJIOTA, OJICMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0TA, IJII0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATHh TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniecTB A. M. bytiepoBa 115t 00bICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOECHUS; 3aKOH COXPAHEHUSI MACCHI BEILLIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHHE, PU3HUECKHE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX TMPEACTABUTENCH pPa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTmi0yTaaueH-1,3, 6eH30J, METaHOII, ITAHOJ, STHUJICHTJIMKOJb, TIULEPUH, (PeHo,
aleTanbeTu, MypaBbiUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, Kpaxmal, LeJI0103a,
AMUHOYKCYCHAasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUNA C HCIOIb30BaHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIEBOIOPOIHOTO
CBIpbs (He(PTh, IPUPOIHBIIA Ta3, Yrojib), CIOCOOBI UX MEPEPaAOOTKU U MPAKTUUYECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM MPOIYKTa
pEeakLUK 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU NIPU U3YUYEHUU BEIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallMiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTPaBUIIA MOJIB30BAHUS XUMUYECKOU
MOCy/IoOl U JTa0OpaTOPHBIM O0OpYJAOBaHUMEM, a TaKXEe IpaBWia OOpalleHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEBPAILIEHUS] OPTAaHMUYECKUX BEILIECTB MPU HArPEBaHUH, MOJTyYEHUE
ATUJIEHA U U3YYEHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTraHUYECKUX BEUIECTB,
JeHaTypanus OeIKOB MPU HArPEBAHUH, IIBETHBIC PEAKIIMKA OEJIKOB) B COOTBETCTBUU
C TMpaBUJiaMd TEXHHUKH O€30MaCHOCTH MpuU OOpaIleHMH C BEIIeCTBAMH U
7a00paTOpHBIM  O0OpYAOBaHHEM, TMPEACTABIATh PE3yJAbTAaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH YpPaBHEHUH COOTBETCTBYIOLIUX pEAKUHA |
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMaIMIO, TOJy4aeMyK) U3 pa3HBIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUjia  AKOJOTHYECKHU
11e71eco00pa3HOTO TOBEICHUS B OBITY W TPYIOBOM JACSATEIBHOCTH B MEJSIX
COXPaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpenbl, OCO3HABATh



OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPTaHU3MBI ONPEACIEHHBIX OPTraHUYECKUX
BEILECTB, MOHUMAsi cMbica mnokaszatens [IJIK, moscHsaTh Ha mpumepax CrnocoObl
YMEHBIICHUS W TMPENOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs. O0y4YaroIUMXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins ajis 3amucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImias U HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IIO3HAHUU SIBIICHUW IPUPOJIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpEIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpass  BKIIFOYACT:
OCHOBOIIOJIAraloNIUe MOHATUSA (XUMUYCCKUH 3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIH OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCT, CTENEHb OKUCJICHHS, XUMUAUYECKasl CBA3b
(KOBaJIeHTHas, MOHHAS, METAUTMYECKas, BOJOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEDICKTPOIUTHI,
AJEKTPOJIUTHYECKAS JIUCCOLUALMSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON peakiui, XUMUYECKOE DPABHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIUE B OCHOBE ITIOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEPHbIC TMPU3HAKU TOHATHM,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME IMOHSITHUS IPH
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (OpMyd BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pEaKIUH,



cucrematuieckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Tra3, YIJIEKMCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh U CTENCHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BeElIecTBa (aTOMHAas, MOJIEKYJsipHas,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PaCTBOPaX HEOPraHUYECKHUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeAeNEHHOMY Kiaccy/rpymnie
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCU/Ibl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUM PaCKpbIBaTh CMBICI MEPUOANYECKOro 3aKoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB llepmonnueckoi cucTteMsl
xumudeckux siemeHToB JI. M. MeHnerneeBa, WCHONB3ys MOHATHA «S-, P-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUUYECKUE YPOBHUY», O0BACHATH 3aKOHOMEPHOCTHU
VU3MEHEHUS! CBOMCTB XMMHMYECKUX JJIEMEHTOB M UX COCAUHEHUH MO NEepUoaaM U
rpynnam I[lepuoandeckon cuctemsl XuMuaeckux anemeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBS3UM MEXKIYy HEOPraHU4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IUYHBIM TPU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
adekTy peaknuu, U3MEHCHHUIO CTEIICHEH OKHCIICHHS JJIEMEHTOB, OOpaTUMOCTH
peakiuu, y9acTUIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHHUS PEAKIUN pPa3THUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKLMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSL, IPU KOTOPBIX 3TU PEAKLIUHU UAYT JO KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYLUIHOCTh  OKHCJIHMTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3aeicTBus (nmpunuun Jle Hlarense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOIeMaX XMMHUIECKOTO TIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIN NPOBOJIUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKAX PEAKIUAX, MAcChl BEMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OHOTO W3 YYACTBYIOIIMX B PEAKIIAN
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOoCy/Iol U JTa0OpaTOpHBIM OOOPYJAOBAaHUEM, a TaKXKe IMpaBwia OoOpaiieHus ¢
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMEHHUH ITUIAHUPOBATH U BBHINOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3jioKeHHEe TMEePOKCHIa BOJAOPOJa B MPUCYTCTBUU KaTald3aTopa,
OTIPEJICTICHNE CpPEabl PAaCTBOPOB BEIIECTB C TIOMOIIBI0  YHUBEPCAIHLHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaAKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMaM «Metaey U «HemeTramib»y) B COOTBETCTBHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUM COOTBETCTBYIOIINX PEAKINH U POPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX
pE3yNbTATOB;

cOPMHPOBAHHOCTh yMEHUH KPUTUYECKH aHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11e71eco00pa3HOTO TOBEICHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSIX
COXpaHEHHUSI CBOETO 3JI0POBBS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH
OITACHOCTbH BO3/ICHCTBUS HA KUBBIC OPTAaHU3MBI OTIPEICIEHHBIX BEIIECTB, ITOHUMAs



CMBICJI ITIOKAa3aTcIAa HJ_IK, INOSACHATL Ha IIpUMEpax CITOCOOBI YMCHBIICHUS H
NpeaoTBpaAlICHUA UX BPCIHOI'O BOBHGﬁCTBHH Ha OpraHu3M 4YCJIOBCKA,

JJIs1 06yqa101111/1xc;{ C OIrpaHHMYCHHBIMH BO3MOKHOCTAMH 3O0POBbA: YMCHHC
INPUMCHATL 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOJAaxX IIO3HAHWA BCHICCTB U

XUMUYECKUX SBJICHUM;
JUISL CHENbIX M CIa0OBHIAIIMX OOYYalOIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

[IpenMer opraHnyecKoil XUMHUHU.

bubmuoreka ITOK https://m.edsoo.ru

11 T 6
copui CTpf) CHILL OPTaHITIECKHX bubnuorexa POII https://resh.edu.ru
coenunenuniit A. M. byrieposa
Wroro mo pazneny 6
Pa3znen 2. YrieBoaopoasl
91 [IpenenbHblE yrieBogOpPOIb — 3 bubnmnoreka LHOK https://m.edsoo.ru
' aJIKaHbI bubnuorexa POIII https://resh.edu.ru
99 HenpenenbHble yrieBogopobL: 11 bubnmnoreka LHOK https://m.edsoo.ru
' aJIKCHBI, aJIKaINCHBI, aJJKUHBI bubmuorexa POIII https://resh.edu.ru
53 ADOMATHIECKHE VICBOLODOML] 4 bubmuoreka ITOK https://m.edsoo.ru
' P E HOPOA bubmunoreka POIII https:/resh.edu.ru
94 [IpupoaHbIe HCTOUHUKU 3 bubnnoreka LHOK https://m.edsoo.ru
' YTJIEBOIOPOAOB U UX MepepadoTKa bu6muoreka POIII https://resh.edu.ru
Hroro no paszneny 21
Pasznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust
bubmuoreka ITOK https://m.edsoo.ru
3.1 C ) 6
FHPTRL. ToeHOI but6mmoreka POIII https://resh.edu.ru
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 11 bu6nuoteka LIOK https://m.edsoo.ru
' CioxHbIe 3DUpBI bubnmorexa POIII https://resh.edu.ru
3.3 VYrneBoasl 5 but6mmoreka I{OK https://m.edsoo.ru
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Bubmunorexa POIII https://resh.edu.ru

Hroro no pazaeny 22
Pasnen 4. A3oTcoaep:kamme opraHudecKne coeIMHeHUus
bu6nmoteka IIOK https://m.edsoo.ru
4.1 A A .b 11
MUHBL AMIHOKHCIOTBL. beJtic Bubmunorexa POIII https://resh.edu.ru
Utoro no pazneny 11
Pa3zgea S. BbicokoMoJIeKy/JISIpHbIE COeIMHECHUSA
bubmuoreka ITOK https://m.edsoo.ru
51 I1 . K .B 8
TACTMACeRL. RAYTYRH. BOTOKHA bubmnunorexa POIII https://resh.edu.ru
Wroro mo pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne ni/m
NPOrpaMMsbI

Pa3pnen 1. Teopernueckue 0CHOBbI XUMHH

KoJgnuyecTBo 4acoB

Bcero

JyekTpoHHbIe (IU(pPOBLIE)
o0pa3oBaTe/bHbIE PeCypChl

Crpoenue atomos. [lepnoanueckuit
3akoH u [lepuoandeckas cucrema

bu6mmoreka IIOK https://m.edsoo.ru

11 XUMHYECKUX 3eMeHTOB J[. U. 6 bubnuotexa POIII https://resh.edu.ru
Menneneena
12 Crpoenue BeniectBa. MHOroo6pasue 3 bubnuoreka [{OK https://m.edsoo.ru
BEILECTB bubmuoreka POIII https://resh.edu.ru
L3 Xmmrseckne peaain 14 BnGnmorea PLI hpsdeshedn,
Hroro mo pazaeny 28
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Pa3nea 2. Heopranuyeckasi xumusi

91 MeTar 10 bu6mmoreka LIOK https://m.edsoo.ru
bubnmorexa POIII https://resh.edu.ru
bubmuoteka [{OK https://m.edsoo.ru

22 Hemerauibi 18 Bbubnuroreka ]I_’[SLH https://resh.edu.ru

53 CBs13p HEOPraHUYECKUX U 4 bu6mmoreka LIOK https://m.edsoo.ru

OpPraHUYECKUX BELIECTB bubmmorexa PO https://resh.edu.ru
Utoro no pazneny 32
Paznen 3. Xumus 4 )KU3Hb
31 | SV 3 bubmuoreka [{OK https://m.edsoo.ru
bubnmorexa POIII https://resh.edu.ru

Utoro no pazneny 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
IMOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

KosnyecTBO 4acoB
Jrj;_)n Tema ypoxka Beero Konrpoabnple  JJEKTPOHHbIE IH(POBLIE 00pa3oBaTe/IbHbIE PECypPChl

padoThI
1.2 i?ggf;;;i?;i?iii;:ﬂtnj’ ) bu6muoreka ITOK https:/m.edsoo.ru
SHaeHIe. BaHeHTI;OCTL. bubauroreka POIII https://resh.edu.ru
TeopHust CTPOCHNUA OpraHIeckix Buneoypok: http://school-colIection.edu.ru/ BI/I%IGO}’pOK
3.4 coenmenmii A, M. Byreposa, cé 5 (I/IHTepyp(?K)IhttDSI//Ir-ﬂ:GI-’netUI’Ok.I’U/bOOk/-ChemIS'[I’V/].O-
OCHOBHLIE HOOKCHIA klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypox
(Axmacc):https://www.yaklass.ru/p/himija/10-klass/osnovy-



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217

organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-
teoriia-khimicheskogo-stroeniia-organiches_-6447217 Ypok
(uposas 6bubnmoteka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article
[Ipesenranus (MHDPOYPOK): https://infourok.ru/teoriya-
stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.htmi

[IpencraBnenue o knaccuukanuu
OpPraHn4Y€CKuUX BCIICCTB.

Buneoypok: http://school-collection.edu.ru/ Bugeoypox
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy Ypoxk
(AKnacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-

5.6 Howmenknatypa organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-
(cuctemaruyeckas) u veshchestv-6447504 I1pe3enranus
TPUBUAJIbHBIE HA3BAHUSA (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
OpraHuYeCcKHX BeliecTB. M3omephl klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-
soedinenij-5322147.html
Buneoypox: http://school-collection.edu.ru/ Ypoxk (Sknacc):
IIpupoHbIe HCTOUYHUKH https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
7.8 YIJIEBOJIOPOIOB. 6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-
AJIKaHBI: COCTaB U CTPOCHHUE, primenenie-6890485
TOMOJIOTUYECKHH PAJL https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-izomeriia-nomenklatura-6890484
Buneoypox (MHTEPYPOK): https://www.yaklass.ru/p/himija/10-
MeraH u 3TaH — NpoCTEHIIe klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-
9 MpeICTaBUTENH ajdKkaHoB. Mx 6579437 Ilpesentauus (MHOOYPOK):
CTPOECHUE U CBOMCTBA. https://infourok.ru/prezentaciya-po-himii-predelnie-uglevodorodi-
alkani-klass-3137148.html
Henpe e nbHEe YIIeBOmOpOSL. Buneoypox: http://school-collection.edu.ru/ Ypoxk (SdKmnacc):
10-11 https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

AJIKEHBI: UX CTPOCHHUE, CBOMCTBA

6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://infourok.ru/prezentaciya-po-himii-predelnie-uglevodorodi-alkani-klass-3137148.html
https://infourok.ru/prezentaciya-po-himii-predelnie-uglevodorodi-alkani-klass-3137148.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-
fizicheskie-svoystva IIpe3enrtanus (MHO®OYPOK):

OTUJIEH U IPOIUIIEH —
IIPOCTEUILNE NTPEACTaBUTEIN

VYpok (AKmacc):https://www.yaklass.ru/p/himija/10-

12 . klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-
ankeHoB. X cBolicTBa u
6898889
CTpOCHHE.
[IpakTuueckas padora Ne 1. [IpezenTanus (MHO®OYPOK): https://infourok.ru/prezentaciya-
13 «Ilony4deHne dTUIIEHA U U3YYCHUE na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
€ro CBOMCTB» Buneoypok: http://school-collection.edu.ru/
Ankanuensl. Kayuyku. byranuen- [Ipesenranus (MHDPOYPOK): https://infourok.ru/prezentaciya-
14-15 1,3 u metunoOyranuen-1,3. po-himii-na-temu-alkadieny-10-klass-4636620.html Ypox
[TonydyeHne CHUHTETUYECKOTO (lucposas naboparopus): https://app.onlineschool-1.ru/10-
KaydyKa U pe3UHbI klass/himiya/alkadieny-kauchukil/article
AJIKIHDL COCTAB 1 0COBCHHOCTH Buneoypok: http://schoo.I—COIIeCtlon.edu.ru/ H.pe3eHT2-lI_IITI-$I
N (MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-na-
CTPOEHHSI, TOMOJIOTHUECKUA PSiI. O
16-17 . . temu-alkini-klass-1243319.html Ypoxk (SKmnacc):
AleTHIeH — mpocTermmit -
N — https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
peA 6579439/alkiny-atcetilen-i-ego-gomologi-6892969
18-19 Brruncienus no ypaBHEHUIO IIpesenTanus :https://infourok.ru/prezentaciya-po-himii-na-
XMMHYECKOHN peaKIuu temureshenie-zadach-po-organicheskoy-himii-1253110.html
(MH®OYPOK): https://infourok.ru/prezentaciya-po-himiiareni-
ApeHbi: Ger30N 1 TOTYO. klass-412224.html VYpoxk (Ludposas 6.I/I§J'II/IOTCKa).Z .
20-21 https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-

TOKCHYHOCTH apEHOB

uglevodorody-il/article Ypox(P211I):
https://resh.edu.ru/subject/lesson/4775/



https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-1243319.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-1243319.html
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-1253110.html
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-1253110.html
https://infourok.ru/prezentaciya-po-himiiareni-klass-412224.html
https://infourok.ru/prezentaciya-po-himiiareni-klass-412224.html
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il/article
https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il/article
https://resh.edu.ru/subject/lesson/4775/

I'eneTnueckas cBSI3b

[Ipezentanus (MHPOYPOK): https://infourok.ru/prezentaciya-
geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-

22-23  yraeBoJOpOAOB, IPUHAICIKAIIUX 1540148.html Ypok (LHudposas
K pa3jau4HbIM KJlaccaM oubmmoteka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
IIpupoHBIE UICTOYHUKHU
94.p5 | YTIEBOZIOPOJOB: IIPUPOJHBIN Ia3 U VYpox (Hudposas 6ubmmoreka): https://app.onlineschool-1.ru/10-
MOMyTHBIE HE(TAHBIE ra3bl, HeYTh klass/himiya/kamennyj-ugol-i-ego-pererabot/article
U IPOAYKTHI €€ mepepaboTKu
O06o001IeHre ¥ cHCTeMaTH3aIus
3HAHUM 110 TEME «
26-27 YrieBogopoib» Pemry OI'2:https://chem-oge.sdamgia.ru/
KonTponbHas pabota no pazaeny
«YTIeBOIOPOIBI»
I[IpenenbHbIC OTHOATOMHbIE IIpeszenrtanus (MHOOYPOK): https://infourok.ru/material-i-
28-29 CIUPTHI: METAHOJ M 3TAHOJI. prezentaciya-k-uroku-v-klasse-po-himii-po-teme-odnoatomnie-
Bonopoanas cBs3b Spirti-836993.html
30-31 MHoOroaroMHbIe CITUPTHI: [IpezenTanus (MHO®OYPOK) https://infourok.ru/prezentaciya-
STUJICHIJIMKOJb U TIIMLEPUH po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
DeHOII: CTPOCHUE MOJIEKYIIbI, (POIII): https://resh.edu.ru/subject/lesson/5727/ Ypox (AKmnacc):
32-33  (usHnueckue U XUMHUYECKUE https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
CBOWCTBA, IPUMEHEHUE 6580873/aromaticheskie-spirty-fenol-6584218
A . VYpoxk (AKmacc): https://www.yaklass.ru/p/himija/10-
TBIETHIBL: (HOpPMaATBAECTH ) ) Cy.
34-35 ALETATBICTIL, ALCTOH klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-
ketony-6777547
OIHOOCHOBHEBIE TIPEIETHHBIE . ) o
(MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-na-
36-37  kapOOHOBBIC KHCIIOTHI:

MYypaBbUHAs U YKCYCHAas

temu-karbonovie-kisloti-klass-bazoviy-uroven-520349.html



https://infourok.ru/prezentaciya-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html
https://infourok.ru/prezentaciya-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html
https://infourok.ru/prezentaciya-geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-1540148.html
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-ego-pererabot/article
https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-ego-pererabot/article
https://chem-oge.sdamgia.ru/
https://infourok.ru/material-i-prezentaciya-k-uroku-v-klasse-po-himii-po-teme-odnoatomnie-spirti-836993.html
https://infourok.ru/material-i-prezentaciya-k-uroku-v-klasse-po-himii-po-teme-odnoatomnie-spirti-836993.html
https://infourok.ru/material-i-prezentaciya-k-uroku-v-klasse-po-himii-po-teme-odnoatomnie-spirti-836993.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://resh.edu.ru/subject/lesson/5727/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-bazoviy-uroven-520349.html
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-bazoviy-uroven-520349.html

[TpakTuyeckast pabora Ne 2.

(MH®OVYPOK): https://infourok.ru/prezentaciya-na-temu-

38 Caoii 7 .
(LBOHUTBA PACTROPa yReyCHOR uksusnaya-kislota-4703820.html
KHUCIIOTBI»
CreapuHoBas U 0JICMHOBAsI
39 KHCJIOTBI, KaK IIPEICTaBUTENIN Buneoypok: http://school-collection.edu.ru/
BBICIINX KapOOHOBBIX KHCIIOT
Mpbuia Kak COJIM BBICIIUX [pezenTanus (MHO®OYPOK): https://infourok.ru/prezentaciya-
40-41 KapOOHOBBIX KHCJIOT, X MOIOILIEE po-himii-na-temu-zhiri-mila-i-sms-klass-3745775.html
JICACTBUE Buneoypok: http://school-collection.edu.ru/
CrnoxHble 3¢upbl Kak o
VYpoxk (AKmacc): https://www.yaklass.ru/p/himija/10-
IIPOU3BO/IHBIE KapOOHOBBIX o .
42 r klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-
KHUCHOT. ['Maponn3 cinoxHbIX efirov-6813179
3¢upoB
43-44 XKupsl: ruponan3, NpUMEHEHHE, [pezenTanus (MHO®OYPOK): https://infourok.ru/prezentaciya-
OuosIornyeckas poJib KHUPOB po-himii-zhiri-1728121.htm
VYTaeBosl: COCTaB,
45-46 kiaccupukanys. Baxneimne [pezentanus (MHO®OYPOK): https://infourok.ru/prezentaciya-
MPEACTaBUTENM: TIIFOKO03a, po-himii-na-temu-krahmal-klass-2833296.html
¢bpyxTO3a, caxaposa
47-48 Kpaxman u niemonosa kax (MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-na-
MIPUPOJIHBIE MTOJTUMEPBI temu-krahmal-klass-2833296.html
KonrtponbHas pabota no pasaeny
49 «Kucnopoacoaepxaiue Pemry EI'D:https://ege.sdamgia.ru/
OpraHUYECKHE COSTUHEHUS
50-51 AMUHBI: METUJIAMUH U aHUJIVH. [pezenTanus (MHO®OYPOK): https://infourok.ru/prezentaciya-

HX ctpoeHue u CBOMCTBA.

po-himii-na-temu-aminy-10-klass-4410983.html
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https://infourok.ru/prezentaciya-po-himii-na-temu-zhiri-mila-i-sms-klass-3745775.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.htm
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.htm
https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-klass-2833296.html
https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-klass-2833296.html
https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-klass-2833296.html
https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-klass-2833296.html
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html

AMHHOKHCIIOTHI KaK aM(pOTepHBIC
OPraHUYECKUE COCTUHEHUS, UX

Ypok (AKmacc):https://www.yaklass.ru/p/himija/10-

52-53 klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-
OMOJIOTHYECKOE 3HAUYCHHE. L
amfoternye-soedineniia-6853801
IlenTuael
benku xak npupoaHbie [Ipesenranus (MHDPOYPOK):
54-55 = BBICOKOMOJIEKYJISIPHBIE https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-
COEIUHEHNS 557089.htm
K [Ipezentanus (MHO®OYPOK):
AQ4ECTBEHHBIC PEaKIUU Ha OCIIKH. ) - e .
56-57 - https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10 klass-
YKJIEMHOBBIE KUCIIOTHI 557089.htm
[IpakTuueckas padora Ne 3
58 «MneHTudukanys opraHMIecKux Pewmry EI'D:https://ege.sdamgia.ru/
COCIMHCHUI
O0o001IeHNEe U CHCTEMATH3ALIHS
59-60 3HaHUH 110 TeMe [pezentanus (MHO®OYPOK): https://infourok.ru/prezentaciya-
« A3oTcoaepxaiiue po-himii-na-temu-aminy-10-klass-4410983.html
OpPraHUYECKUE COCTUHEHUS
OCHOBHBIC TOHSATHS XUMHUU . . -
61-62 BLICOKOMOICKVIADHALX (MH®OVYPOK): https://infourok.ru/prezentaciya-po-himii-na-
. YP temu-visokomolekulyarnie-soedineniya-3194967.html
COCAUHEHHI
OCHOBHLIe METOAbI CUHTE3a
63-64 BBICOKOMOJIEKYJIIPHBIX [pezenTanus (MHO®OYPOK) https://infourok.ru/prezentaciya-
coequHeHui. [lnmacTMaccsl, po-himii-na-temu-plastmassy-volokna-i-kauchuki-6293998.html
Kay4yKH, BOJIOKHA
Brnonornuecku akTHBHBIE . .
65-66 BBICOKOMOIEKYJIAPHBIE BEILECTBA [Ipesentamus (MHDOYPOK) https://infourok.ru/prezentaciya-
5 yip ’ po-himii-na-temu-plastmassy-volokna-i-kauchuki-6293998.html
X CBOMCTBA.
O0o001IeHNEe U CHCTEMATH3a
67-68 HHICHHE 1 CHETEMATHEA Pemry ET'D:https://ege.sdamgia.ru/

3HAaHUH 110 TEME



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassy-volokna-i-kauchuki-6293998.html
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassy-volokna-i-kauchuki-6293998.html
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassy-volokna-i-kauchuki-6293998.html
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassy-volokna-i-kauchuki-6293998.html
https://ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I1O

[IpomexyTouHas arTecTanus.

« BpICcOKOMOTNIEKYJIApHBIE
COEJIMHEHU S

68 2
[TPOT'PAMME
11 KIIACC
KosmmuyecTBo yacos
Ne JJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTebHbIE
Tema ypoka KonTpoabHble
n/n Bcero pecypcbl
padoThI
. (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
XUMHYECKHUH IJIEMEHT. ATOM. .
1-2 DHEKTPOHHAS KOH(UTYDAIIS ATOMOB 2 na-temu-stroenie-atoma-klass-1984616.html BuneoypoK:
P ypatt http://school-collection.edu.ru/
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema IIpezenranus
3.4 XUMHYeCKHX 31eMeHToB J1. W. 5 (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
MenneneeBa, UX CBA3b C na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-
COBPEMEHHOW TEOPUEHN CTPOCHUS profil-5494709.htm
aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMHUYECKHUX DIIEMEHTOB U
o IIpesenranus
UX COCIVHEHUY 110 IpymIiaM U . . o
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
5-6 nepuojam. 3HaueHue 2

MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX dneMeHToB [I. 1.
MeHeneeBa B pa3BUTUU HAYKU

zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-
1400406.html



https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-atoma-klass-1984616.html
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-atoma-klass-1984616.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.htm
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.htm
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.htm
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html
https://infourok.ru/prezentaciya-po-himii-zakonomernosti-izmeneniya-himelementov-i-ih-soedineniy-1400406.html

Crtpoenue BemiecTBa. XuMHUUYeCKast
CBSI3b, €€ BUJIbI; MEXaHH3MbI

7-8 . Ypox(POIII):https://resh.edu.ru/subject/lesson/5911/
00pa30BaHMs KOBAJIGHTHOU CBSA3H.
Bogopoanas cBsizb
BanenTtHoCTb.
OnexTpooTpuuaTebHOCTh. CTeneHb
9-10 okucieHus. Bemecrta (POLI):https://resh.edu.ru/subject/lesson/6332/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHS
IToustue o AUCIICPCHBIX CUCTCMAX.
11- R (POII):https://resh.edu.ru/subject/lesson/4939/
12 MaccoBas 101 BELIeCTBA B
pacTtBope
Krnaccudukanusa u HoMeHKIaTypa
13- HEOPraHWYECKUX COCIUHECHUN. (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
14 I'enernueckas cBs3b klass-geneticheskaya-svyaz-himicheskih-soedineniy-
HEOPraHUYECKUX BEIIECTB, 1236894.html
Pa3IUYHBIX KJIACCOB
Knaccudukanms xumuaecknx
peakuil B HEOPraHU4YECKON U
15- OpraHUYEeCcKOl XUMUU. 3aKOH (MH®OYPOK):https://infourok.ru/prezentaciya-11-klass-
16 COXPAHEHUS MAacChl BELIECTB; 3aKOH klassifikaciya-himicheskih-reakcij-5540433.html
COXPaHEHUS U TIPEBpaIICHUS
SHEPTUU MPU XUMUUYECKUX PEAKIIUIX
17- CxkopocTts peakiuu. O6paTumbie (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
18 peakuun. XuMHUYECKOE paBHOBECHE na-temu-skorost-himicheskih-reakciy-klass-1040626.html
[TpakTrueckas padora Ne 1.
19- .
20 «Bnusaue pa3auvHbIX (AKTOPOB Ha Buneoypok: http://school-collection.edu.ru/

CKOPOCTh XUMUYECKOU PEaKIIUN»



https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/4939/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/

3JICKTpOJII/ITI/I‘IeCKa$I Jucconuranms.
IlonsTue o BOAOPOJHOM IIOKA3aTeEJIc

21- (PH) pacTBopa. Peaxiiii HOHHOTO NH®OYPOK):https://infourok.ru/prezentaciya-
22 PR)P pa- H elektroliticheskaya-dissociaciya-klass-3049118.html
obmeHa. ['uaponn3 opraHuYecKux 1
HEOPraHUYECKHUX BEIECTB
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC . . .
23- e — (MHD®OYPOK):https://infourok.ru/prezentaciya_okislitelno-
24 DEATHIH. pu vosstanovitelnye reakcii_11 klass-481851.htm
pacIuIaBoOB U PacTBOPOB COJICH
O0600111IeHIE U CHCTeMaTH3al[|sl 3HAHUH
o5 mo TeMe «OKHUCIUTEIBHO-
26 BOCCTaHOBUTEJIbHBIC PEAKLIMM» Pewmry EI'D:https://ege.sdamgia.ru/
Kontposnbnas paboTta mo pazaery
«TeopeTnueckne OCHOBBI XUMHUU»
Mertaiuibl, X MOJIOXKEHHE B
Ilepunonnueckoii cucreme
27- XAMHYECKUX dieMeHToB /I, 1.
A (MH®OYPOK):https://youtu.be/sLL30qu9gXc
28 MeHeneeBa 1 0COOCHHOCTH
cTpoeHust aroMoB. O01IHe
(u3nyeckre cBOMCTBa METANIOB
29 CnutaBbl METAJLIOB.
30 DNEKTPOXUMHYECKUN PsiL Ypoxk(POL):https://resh.edu.ru/subject/lesson/4961/
HaIpsHKEHUH METaJUIOB
XUMUYECKHE CBOMCTBA BAXKHEUIITUX o
. . . VYpox(AKmnacc):https://www.yaklass.ru/p/himija/11-
31- METaJJIOB (HATPUiA, Kaluil, KaJIbIIUH, 7 X
32 MATHE, ATIOMIHTI) 1 HX klass/kharakteristika-metallov-7200709/obshchaia-
T kharakteristika-metallov-ia-iiia-grupp-7183916
COCMHEHMI
33- XEMHUECKHe CBOACTES XPOMA, M Ypok (HKnac-c):.https://www.vaklass.ru/p/h|m||a/11-
. klass/kharakteristika-metallov-7200709/khrom-marganetc-
34 U UX COEOUHEHUN

7224312



https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://ege.sdamgia.ru/
https://youtu.be/sLL3Oqu9gXc
https://resh.edu.ru/subject/lesson/4961/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312

35-

XHUMHYECKHE CBOMCTBA IIMHKA,

(MH®OYPOK):https://infourok.ru/material.html?mid=35890

36 J)KeJle3a U UX COeIUHEHUN
37. [Ipaktuueckas padora Ne 2.
38 "Pemienue s3KkCriepuMEHTAIIBHBIX Buneoypok:http://school-collection.edu.ru/
3aja4 1o reme «Meramibn"
Hemerainbl, ux moyioxxeHue B
39 [Tepuoauueckoii cucreme
4 0_ XUMUYECKUX iemeHToB /I, U. (POII):https://resh.edu.ru/subject/lesson/5939/
MenpeneeBa 1 0COOEHHOCTH
CTPOEHHMSI AaTOMOB
Ou3nyeckue CBOWCTBAa HEMETAILIOB.
41- ANOTpOnys HEMETaIoB (Ha (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
42 puMepe KUCIopoaa, cepsl, pocdopa nemetalli-klass-2669698.html
U yTIeposa)
43- XVMUYECKUE CBONCTBA I'aJIOTEHOB, (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
44 Cepbl U UX COCTMHEHUN galogeni-3923340.html
45- XHWMHYECKHUE CBOMCTBA a30Ta, (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
46 docodpa u ux coeauHeHNH na-temu-azot-i-fosfor-6051540.html
47- XUMHUYECKHE CBOMCTBA yIiaepo/a, (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
48 KPEMHUS U X COCTMHEHUHN elementi-ivgruppi-glavnoy-podgruppi-2533214.html
49- Hpuvenerne BaxkHermX . Buneoypox:http://school-collection.edu.ru/
50 HEMETAJUIOB U UX COEAMHEHUI
O06006111eHre U cucTeMaTH3alus
51- 3HaHui 1o reme «Hemeramasi».
5o Beruncnenus no ypaBHeHHUIM Pemy EI'D:https://ege.sdamgia.ru/

XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI



https://infourok.ru/material.html?mid=35890
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-teme-galogeni-3923340.html
https://infourok.ru/prezentaciya-po-teme-galogeni-3923340.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://ege.sdamgia.ru/

[TpakTuyeckast pabora Ne 3.

:2- «Pemienue s3KCriepuMeHTaIbHbBIX Buneoypok:http://school-collection.edu.ru/
3aga4 no treme "Hemeranmsl"»
O0001IeHNE U CUCTeMAaTH3alNs 3HAHUI
mo teme « CBOMCTBA M CTPOCHHUE
55- OCHOBHBIX HEOPTraHUYECKUX )
56 COCTHHEHHID Pemry EI'D:https://ege.sdamgia.ru/
KonTponbHas pabota no Temam
«Metamub» u «Hemerannbi»
Heopraawueckue u opraHnyecKue )
S7- kucnoter. Heoprammaeckite 1 Vpox (POII):https://app.onlineschool-1.ru/11-
58 klass/himiya/neorganicheskie-i-organicheskie3/article
OpraHUYECKHUEe OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U
59 OpPraHUYECKUE COCTUHCHHUS.
6 0_ ['eneTnyeckas cBs3b (POIII):https://resh.edu.ru/subject/lesson/4960/
HCOPTraHNYCCKUX U OPTraHNYCCKUX
BEIIECTB
Posne xumMuu B o0ecieueHnn
61- 9KOJIOTUYECKOM, IHEPTETUIECKON 1 (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
62 MTUIIIEBON 0€30MaCHOCTH, Pa3BUTHUU himiya-ekologiya-zdorove-3157847.html
MEIUINHEI
63- [IpencraBnenus o0 0OIMX HAYYHBIX
64 MPUHIIMIIAX POMBIIIIEHHOTO (POI):https://resh.edu.ru/subject/lesson/3514/
IMOJIYYCHHA BAXXKHCUIIIUX BCIICCTB
65- IIpomexxyTouHas arrecranus (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
66 UYenoBek B MUpE BEIIECTB U himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-

MaTCcpHraIoB

4711080.html



http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://resh.edu.ru/subject/lesson/4960/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://resh.edu.ru/subject/lesson/3514/
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html

67-

68 Xumus u 310pPOBEE YCIIOBECKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
himiya-i-zdorove-cheloveka-803499.html
Buneoypok:http://school-collection.edu.ru/



https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-803499.html
https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-803499.html
http://school-collection.edu.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ I'abpuensia O.C., OO11ecTBO C OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

» Xumus, 11 xmacc/ I'abpuensna O.C., OO1iecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiecTBo «M3aaTebcTBO

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

MP" buosnorus" Ha caiite Enunoe coaepskanue o01ero oopasoBaHus

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

NHD®OVYPOK. AKnacce ,POII , Pemry EI'D
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