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HOACHUTEJBHAA 3AIIMCKA

PabGouass mporpamma Mo XMMHUM Ha YPOBHE CpPEIHEr0 OOIIEro oOpa3oBaHMs
pa3pabotana Ha ocHOoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
oOpa3zoBanuu B Poccuiickoit denepanuu», TpeOOBaHUN K pe3yabTaTaM OCBOECHHS
dbenepanbHO 00pa3oBaTeNbHON MporpaMMbl cpeaHero oobmiero oopazoBanus (POl
COQO), mnpexacraBieHHbIXx B DeAepalbHOM TOCYAApPCTBEHHOM 00pa30BaTEIbHOM
cranaapre COQO, ¢ yuérom Konuenuuu npenogaBanus yueOHOro npeaMera « XumMus»
B oOpa3oBaTenbHBIX oOpraHuzanusx Poccuiickoit ®enepanuu, peaan3yromux
OCHOBHbBIE 00pa3oBaTelIbHBIE MPOTPAMMbl, U OCHOBHBIX MOJOXeHui «CTpareruu
pa3BuTusa BocnuTaHus B Poccuiickoit ®epepanuu Ha nepuon no 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YPOBHE YriayOJEHHOTO U3YUYEHUs] 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-Hay4HOro 00pa3oBanus ydamuxcs 10—11 knaccon. M3ydyenue npenmera,
peanu3yemMoe B YCHOBHSAX JaU(EpeHIIUPOBAaHHOTO, MNPOPUIBHOTO OO0yUYeHHs,
NpU3BaHO OOecneunTh 00I1e00pa30BaTeIbHYI0 U OOMICKYJIbTYPHYIO MOATOTOBKY
BBIMYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS aJanTaliud UX K OBICTPO MEHSIOIIMMCS
YCIIOBUSIM KU3HU B COLUYME, a TaKKe JUIsl MIPOJIOJKEHUs OOyUYeHHsI B OpraHu3alusax
npodeccuoHaIbHOTO 00pa3oBaHUs, B KOTOPBIX XUMHUS SBIAETCS OJHOU U3
NPUOPUTETHBIX TUCHUIUIMH.

B nporpamme no xuMuu HazHaueHUe npeaMeTa « XUMUs» M0JydaeT NoApOOHYIO
WHTEPIIPETAIMIO B COOTBETCTBUHU C OCHOBOIOJIaramuMu nojoxenusmu @I'OC COO
O B3aUMOOOYCJIOBJIEHHOCTH ILeJeH, COAEpkKaHMs, pe3yJbTaTOB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB. CBUIETEIBCTBOM TOMY SBIISIOTCA
CJIEYIOIIUE BBIMOIHIAEMbIE IPOrPaMMON IO XUMHUH (PYHKIIMHU:

e uHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOoTOpod  oOecredyuBaeT
NOJy4YeHHE TMPEACTAaBICHUS O LEAX, COAEpKaHMM, OOuIell cTpaTreruu
oOyuyeHus, BOCIIMTAHUS U Pa3BUTHUS OOydyarolUXCs CPEACTBAMM IPEAMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

® OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpasl MPEeayCMaTpPUBAET OIpPEIEICHUE:
NPHUHLMIIOB CTPYKTYPHUPOBAHUSA U MOCIEJ0BATEIIBHOCTU U3YYEHUS] YU4EOHOTO
MaTepHaia, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €TI0 XapaKTEPUCTHK; TOAXO0A0B
K (OpMHpPOBaHHIO COAEP)KATEIBHOW OCHOBBI KOHTPOJII M  OLEHKHU
o0pa3oBaTeIbHBIX JOCTIDKEHUH OOydalomuxcss B paMKax HTOTOBOM
aTTecTallMy B pOPME €IMHOTO TOCYIapCTBEHHOTO IK3aMEHA 110 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3YYEHUS] XUMUM:

® YCTaHaBJIMBAET MHBAPHUAHTHOE MPEIMETHOE COJAEPKaHHUE, 00A3aTeIbHOE IS
U3YyYEHMsI B paMKax OTJEIbHBIX MPOPUIIECH, IpeyCMaTPUBAET paCIIPEACIICHHE
U CTPYKTYpUPOBAaHHME €ro IO KjaccaMm, OCHOBHBIM COJI€pKaTeJIbHbIM
JUHUAM/pa3aenaM Kypca;



e 1aT MPUMEPHOE paclpeieNieHne Yy4eOHOTO BPEMEHHU, PEKOMEHIYEMOro IS
M3YUYCHUSI OTJICIbHBIX TEM;

e [MpeljaracT NPUMEPHYIO  TMOCJIEA0BATEIBHOCTh  M3Y4YEHUS  y4eOHOTro
Marepuaiga ¢ y4ETOM JIOTMKM TOCTPOCHUS Kypca, BHYTPUIPEAMETHBIX U
MEKIPEIMETHBIX CBI3EH;

e J1aéT METOAMYECKYIO MHTEPIPETAIMIO LIeJIel U 3a7a4 U3ydeHus MpeaMera Ha
yrayoJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME
cpeaHero oOmiero  oOpa3oBaHUsA, COJEPKATEIBHON  XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3yJIbTaTOB  OCBOCHUS OCHOBHOW  00pa3oBaTelbHOU
POTrPaMMBbl CpeaHero o01ero oOpazoBaHus (JIMYHOCTHBIX,
MeTarnpeIMETHBIX, TPEMETHBIX ), @ TAK)KE C yIETOM OCHOBHBIX BUJIOB YUEOHO-
MO3HABATEILHBIX JEUCTBUI OOYYalomerocss IO OCBOCHHUIO COACPKAHUS
npeaMeTa.

[To BceM Ha3BaHHBIM TO3UIIMSAM B TPOTPAMME [0 XUMHUU MPEIyCMOTpPEHA
IPEEMCTBEHHOCTh ¢ 00yYeHHEM XMMHUHU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI.
3a mpepesiaMu  yCTAaHOBJICHHOW  TpOrpaMMON MO  XUMHUM  00s3aTEIbHOM
(MHBapHaHTHOW) COCTABJISIONIEH COJEpKaHUs YYEOHOro IpeIMeTa « X UMHUS» OCTAETCS
BO3MOXKHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIONICH, KOTOpas JOJKHA
OTIPEJIENSITHCSI B COOTBETCTBUHM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTBeTcTBHY ¢ KOHIENTYalbHBIMU N0J10keHUAMU DI'OC COO o Ha3HaueHUU
npeaMeToB 0a30BOro M yriryOJEHHOTO ypoBHEW B cucteme audepeHInpoBaHHOTO
oOy4deHHsI Ha YPOBHE CpPeTHET0 00111ero 00pa30BaHus XUMHUSI HA YPOBHE YTiyOJIEHHOTO
M3YYCHHs HAIMPaBJICH Ha peali3alliio MPEEMCTBEHHOCTH C TOCIEAYIOUIUM STaroM
MOJIYYeHHUS] XUMHUYECKOTO O00pa3oBaHUA B paMKax HW3Y4YEHHUS CHEIUATbHBIX
€CTECTBEHHO-HAYYHBIX U XUMUYECKUX TUCIMUILIMH B By3aX U OpTraHU3AIMIX CPEIHETO
npodeccroHaabHOro oOpa3oBaHusA. B ATON CBsA3M HM3ydeHHE MpeaMera «XUMUS»
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YTIIyOJICHHE TEOPETUIECKON U
MPAKTUYECKON TMOATOTOBKA OOYYAIOIIMXCS, BHIOPABIIUX OMpeaeaEHHBIN TPOodUIiIb
oOydeHHsi, B TOM YHCIIE C MEPCIEKTUBON MOCIESAYIOMEro MOMYISHUS XUMHUYECKOTO
oOpa3oBaHus B opraHu3anusx npodeccruonansHoro oopasoanus. Hapsny ¢ stum, B
ceere TpeboBanuit @OI'OC COO K mIaHUPYEMBIM pe3yJbTaTaM OCBOEHUS
dbenepanbHOl  00pa30BaTEIFHON MPOrpaMMBI  CpeaHEro o01mero oOpa3oBaHUs
M3YyUYEHHUE MpeaMeTa « XUMUS» OPUEHTHPOBAHO TAK)KE HA PEIlICHHE 3a7a4 BOCITUTAHUS
U COIMAIBHOTO  pa3BUTHSA  oOydaromuxcs, H©Ha (GOpPMHpPOBAaHHME y  HHX
OOIIEMHTEIUIEKTYaIbHBIX YMEHHA, YMEHUM palHMoHAIM3aluyd Y4eOHOro Tpyda u
0000MEHHBIX  CMOCOOOB  JCSITENBHOCTH, HMMEIONIUX  MEKIUCIUTUTMHAPHBIH,
HAJNPEIMETHBIA XapaKTep.

CocrapisitoniuMu - ipeaMeTa «XUMUS» Ha YPOBHE YIIyOJIEHHOTO HU3YYEHUS
ABJISIIOTCSL  yrayOn€HHble Kypcbl — «Opranuyeckas xumusa» u «OOmas u



Heopranudeckas xumus». [Ipu ompeneneHu MOAXOI0B K OTOOPY M CTPYKTYPHOM
OpraHu3aluy COAEPKAHUA ATUX KypCOB B MPOrpaMme MO XMMHH 3a OCHOBY IPUHSITHI
nosioxxeHuss PI'OC COO o paznuuugax 6a30BOro U yriryOJI€HHOTO YPOBHEN M3yUYEHUs
MpeaMeTa.

OcHoBY conepxaHus KypcoB «Opranuueckas xumus» u «OO0mas u
HEOpPraHUYECKasi XMMHUS» COCTABISAET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHUH,
OTHOCSIIIIMXCSI K 0a30BOMYy YpPOBHIO M3y4YEHHUS NpeaAMeTa. JTa CHCTeMa 3HAHUU
MIOJIy4aeT OIpPEAECIEHHOE TEOPETUUYECKOE JIOMOJIHEHUE, IO3BOJIAIONIEE OCO3HAHHO
OCBOMUTH CYIIECTBEHHO OOJbIIui 00bEM (akTonornueckoro marepuana. Tak, Ha
yrayoJIEHHOM YPOBHE U3YUCHHS TIpeaMeTa ooecredeHa BO3MOKHOCTh 3HAYUTEILHOTO
yBeIU4YeHUs 00bEMa 3HAHUNM O XMMUYECKHUX JJIEMEHTaX U CBOMCTBAX UX COEIUHEHUM
HAa OCHOBE pACIIMPEHUs] W YIIIYOJICHUS TPEICTABICHUH O CTPOSHUU BEIIECTBA,
XUMUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKaHUs PEaKIUid, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KUHETUKHU U TEPMOAUHAMUKU. M3yueHne nepuoandecKkoro
3akoHa © IlepuoaMveckoil CHCTEMBbl XUMHUYECKHX DJJIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX TMPEACTABICHUSX O CTPOCHHM aToMma.
XUMHUYECKast CBsI3b OOBSICHACTCS C TOUKHU 3PEHUS DHEPTeTUUSCKUX U3MEHEHU N MpH e
00pa3oBaHUU M Pa3pyIICHUH, a TAKXKE C TOUYKU 3PEHUS MEXaHU3MOB €€ 00pa3oBaHUSI.
W3yyenue TUNOB peakuuid OOMONHSAETCS (OPMHUPOBAHUEM IMPEACTABICHUM 00
ANEKTPOXUMHUYECKHUX MPOLIECCaX U JIEKTPOJIU3E PACIIaBOB U PACTBOPOB BEHIECTB. B
Kypce OpraHMYeCKON XUMHUU TpPU PACCMOTPEHUH PEaKIHOHHON CIIOCOOHOCTH
COEIMHEHUN yzenseTcs 0coboe BHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX A dexTax, o
B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIUil.

Oco0oe 3HayeHre UMEET TO, YTO Ha COJECP)KAHUE KypPCOB XUMUU YTIyOIEHHOTO
YPOBHSI M3YyUEHHUS JJIs KJIACCOB ONpPEAeNEHHOTO npoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYpy W XapakTep JOMNOJHCHHH K oOIed cucreMe NpeJIMETHBIX 3HaHUM)
OKa3bIBAIOT BIUSHUE CMEKHbIE IpeAMETHI. Tak, HanpuMep, B COJIEPKAHUK IIpeaMETa
JUTSL KJIACCOB XMMHUKO-(DU3WdecKkoro mpoduis Ooiplnoe 3HadeHHE OyayT WMEThb
AJIIEMEHTHI y4eOHOTro MaTepuaa o oome xumuu. [Ipu n3yuennu npeamera B JaHHOM
CJIy4ae akIeHT OyJeT CelaH Ha OOIIHOCTh METOAO0B MO3HAHMS, OOITHOCTh 3aKOHOB U
TEOpUH B XUMHUH U B (U3HKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJEKYISIpHAs TEOPHUs
B (u3mKe), 3aKOHBI COXpPAaHEHUS MAacChl W JHEPrUHU, 3aKOHBI TEPMOIUHAMUKH,
3JIEKTPOJIN3a, MPEJICTABICHUS O CTPOCHUHU BELIECTB U APYTrO€.

B T0 %€ Bpemsi B coiep:KaHUU MIpeAMETa JIJIsl KIaCCOB XUMHUKO-OMOJIOTMYECKOT0
npoduis GoNbIuil yaenbHBINA BeC OyIeT UMETh OpraHndeckas Xumus. B aTom cirydae
MPEIOCTABISAETCS BO3MOXKHOCTH JiJisi  Oosee  OOCTOSITENIBHOTO — PacCMOTPEHUS
XAMHYECKOW OpPTraHU3aIuu KJIETKA KaK OMOJIOTHYECKONW CUCTEMBI, B COCTaB KOTOPOU
BXOJST, K IMpUMEpPY, TaKuWe CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUIUJbI, OEIKH,
YIJIEBOJbI, HYKJIIEMHOBBIE KUCIOTHI U IpyTrue. [Ipy 3T0M 3HaHUA 0 cOCTaBE U CBOMCTBAX



MPEJICTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB CIYXKAaT OCHOBOM ISt
M3YUYEHUsI CYIIHOCTHU MPOIECCOB (POTOCHUHTE3A, bIXaHUs, TUIIEBAPECHUS.

B nnane QopmupoBaHus OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHHS
0OIlleHaAYYHBIX METOJOB MO3HAHUSI U OMNbITa MPAKTHUYECKOTO MPUMEHEHHUS Hay4YHBIX
3HAHUM HU3y4YeHue mnpeaMmera «XUMHUS» Ha YriayOJEéHHOM YpOBHE OCHOBAHO Ha
MEXKIPEIMETHBIX CBSI3SIX C YYEOHBIMH TMPEIMETaMH, BXOISMIIMMU B COCTaB
NpeaMETHBIX obyactel «EcCTeCTBEeHHO-Hay4YHble MpeIMeThl», «MaTeMatuka H
nHpopMatuka» u «PycCkuil sI3bIK U IUTEPATYPay.

[Ipu u3yuenuu y4eOHOro mpeaMera « XUMUs» Ha YrIyOJE€HHOM ypOBHE TaKXke,
KaK Ha YpOBHE OCHOBHOT'O U CPEIHEro ooiiero oopaszoBaHus (Ha 0a30BOM YPOBHE),
3a/1a4eil MepPBOCTEIICHHOM 3HAYNMOCTH SIBJsIeTCS] POPMUPOBAHUE OCHOB HAYKU XUMUHU
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATeIbHOCTH YeIOBEeKa
U OJHOrO U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphbl. PelieHue »53Toil 3amaun Ha
yrayoJIEHHOM YPOBHE M3YYCHHUS TIpeaMeTa MpeIoiaraeT peain3aluio TaKuX Mesei,
KaK:

e (QopMHpOBaHHE MPEACTABICHUN: O MaTepPHAIBHOM €IWMHCTBE MU,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SIBIICHUW MPUPOJIBI, O MECTE XUMHUU B
CHUCTEME CeCTECTBEHHBIX HayK U €€ BeAylled poau B oOecredeHUuu
YCTOMYMBOTO PA3BUTHSI YEIIOBEUYECTBA: B PEIICHUH MPOOJIEM IKOJIOTUUECKOM,
DHEPreTUYECKOM W TMHINEBOM O€30ImacHOCTH, B Pa3BUTUU MEIUIUHBI,
CO3/IJaHUM HOBBIX MaTEPHAJIOB, HOBBIX HCTOUHUKOB YHEPTUH, B 00ECIICUEHUU
palMoOHAIBLHOTO MPHUPOOTIONIB30BaHMs, B (POPMUPOBAHUN MHPOBO33PEHUS U
oOmmie KyJIbTyphl YENOBEKa, a TakKe DJKOJOTHYECKH OO0OOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO M IPUPOJTHOM Cpeie;

® OCBOCHHE CHCTEMBI 3HAHHUH, JICKAIUX B OCHOBE XMMHUYECKON COCTaBJISIOLICH
€CTEeCTBCHHO-HAYYHON KapTUHBI MUpa: (QYHIaMEHTAIbHBIX TOHATHHA, 3aKOHOB
U TEOpPUN XUMHH, COBPEMEHHBIX MPEJACTABICHUM O CTPOECHUM BEIECTBAa HA
pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJICKYJISIPHOM, HaJIMOJIEKYJISIPHOM, O
TEPMOAUHAMHUYECKUX M KHHETHUYECKUX 3aKOHOMEPHOCTSX IPOTECKAHUSA
XUMHUYECKHUX PEAKIUNA, 0 XHMHUYECKOM PABHOBECHH, PACTBOPAX U JUCIIEPCHBIX
cructemax, 00 oOIIMX HaAYyYHBIX MPUHITUIIAX XUMHUYECKOTO MPOU3BO/JICTBA;

e (opmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHMUSI
BOCTPCOOBAaHHOCTH CHCTEMHBIX XHMHYCCKHX 3HAHUW JUIsI OOBSICHCHUS
KIIOUCBBIX HACH W TPoOJIeM COBPEMCHHOW XWMHH, JJI1 OOBICHCHUS U
MPOTHO3UPOBAHUS SIBJICHUW, WMEIOIIMX €CTECTBCHHO-HAYYHYIO MPUPOAY;
rPaMOTHOI'O pEIIeHUs MPOOJeM, CBS3aHHBIX C XMUMHEH, MPOTHO3WPOBAHUS,
aHalu3a ¥ OIEHKHM C ITO3UIMH SKOJIOTHYECKOM O€30MacHOCTH IOCJIEACTBUM
OBITOBOM W TPOU3BOJICTBEHHON JAESATEILHOCTH YEJIOBEKAa, CBSI3aHHOU C
XUMHUYECKHM MTPOU3BOJCTBOM, UCIIOJIb30BAHNEM U TTepepadOTKOM BEIECTB;



e yrayOJeHUe MPEACTABICHUA O HAYYHBIX METOJaX MO3HAHUS, HEOOXOIMMBIX
JUTSI IPUOOPETEHUST YMEHUN OPUEHTUPOBATHLCS B MUPE BEIIECTB 1 OO BSICHCHUS
XAMHUYECKUX SIBICHUH, HMMEIOIIMX MECTO B TPHPOJAE, B MPAKTUICCKOUN
JESTETHPHOCTH U TTIOBCEIHEBHOM JKU3HU.

B mane peanu3anuy nepBOOUYEPETHBIX BOCIIUTATEIBLHBIX U Pa3BUBAOIINX () YHKITHHA
LEJIOCTHON CHUCTEMBI CpeAaHero oOmero oOpa3oBaHMs MNpPU H3YYEHUU IIpeIMeTa
«XUMUS» HA YTITYOJIIEHHOM YPOBHE OCOOYIO aKTYaIbHOCTh MMPUOOPETAIOT TaKUE IIeTTH
W 3aJ1a49H, KaK:

® BOCIUTaHUE YOSKIEHHOCTH B ITO3HABACMOCTH SIBJICHUH MPUPOJIBI, YBAXKCHUS
K TMpoIecCCy TBOpPYECTBA B O0JACTH TEOPETHYCCKHUX ¢ TPHUKIATHBIX
UCCIIeI0BAaHNN B XUMHH, dbopmupoBaHUe MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

® pa3BUTHEC MOTUBAllMM K OOYYCHUI0O W TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJTIO ¥ CAMOBOCITUTAHUIO HA OCHOBE YCBOEHUS O0IIIEUEIIOBEYECKIX
IICHHOCTEH;

® pa3BHTHEC IMO3HABATCIIBHBIX WHTCPECOB, MHTCIUICKTYAJIBHBIX M TBOPYCCKUX
criocoOHOCTeM oOydaromuxcsi, (OPMUPOBAaHHWE Y HHUX CO3HATEIBHOTO
OTHOIIIEHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY O0Opa30BaHHUIO Kak
YCIOBUIO YCHEHIHOW MPO(ecCHOHaNbHON M OOIIECTBEHHON NESITebHOCTH,
OTBETCTBEHHOT'O OTHOIIEHHSI K CBOEMY 3/I0POBbIO M MOTPEOHOCTH B 3J0POBOM
o0Opa3se XKU3HH,

e (QopmupoBaHre yMEHHUI M HABBIKOB pPa3yMHOr0 MPUPOIOIOJIH30BAHUS,
pPa3BHUTHE HKOJIOTHYECKON KyJIbTYphI, TIPUOOPETEHHUE OIbITAa OOIIECTBEHHO-
IIOJIC3HON DKOJIOTHYECKOU NEeATEIILHOCTH.

OO01iee 4nucIO YacoB, MPEAYCMOTPEHHBIX U1l M3YYEHHUS XMMHUU Ha YTIIyOJIEHHOM
ypOBHE cpeHero obmiero odpazoBanus, coctariser 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAEMIO).



COIAEPKXAHUE OBYYEHUA

10 KVIACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

[Ipenmer u 3HaUEHKE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPraHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaJleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUs KOBaJEHTHOM cCBsi3M (OOMEHHBIH U JIOHOPHO-
aKkuenTtopHslil). TUMNBl MepeKpbIBaHUA ATOMHBIX OpOUTallield, G- U T-CBS3M.
OnunapHas, nBoWHAsE U TpoiHasi cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o0 CcBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust crpoeHuss opraHnyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX coeAuHeHUN. MonekynsipHble W  CTPYKTYpHbIE (DOPMYIIBI.
CtpykTypHble (OpMYyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpalléHHas,
ckenetHad. M3omepus. Buabsl uzomepuu: CTpyKTypHas, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
MEe30MEPHBINA 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYecKUX BemiecTB. [loHATHe o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKatypa opranndeckux coenuHeHuil (IUPAC) u TpuBuaibHble Ha3BaHUS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCIUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MpPEeBpalll€HU:
03HAKOMJICHHE C 00pa3laMHi OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHl MO MPEBPALICHUIO OPTraHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
o0yrinMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJEICH MOJEKyJl OpPraHMYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mmas GpopmMyia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, Sp -
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMM 3aMElICHUs, H30MEepHU3alluH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHS M XMMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPONAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALHS
aTOMHBIX opOuTanei yriaepoja, o- U m-CBsi3U. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Gusnyueckue CBOMCTBA aJKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B 0-TIOJIO)KEHHUE TMPU JBOWHOU CBS3H,
noyimMepu3anun U okucienus. [Ipasmino MapkoBHukoBa. KauecTBeHHbIE peakiiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsyKEHHBIX
nueHoB. CriocoObl MOTyUYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHNUS, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHCJIEeHUsI. KUCTIOTHBIE CBOMCTBA AIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CrOCOOBI MOMyYeHUsS U MIPUMEHEHHUE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B O€H30JbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE HAa TMPUMEpPE AaTKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh U €€ mpoucxoxaeHwme.
KameHnHblit yrosib U npoaykThl ero nepepadotku. CrocoObl nepepaboTku HeTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoud. B3anMOIENCTBUE IUTajJOT€HAIIKAHOB C MAarHUeM U LIMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3y4yeHue (PU3NUYECKUX CBOMCTB YIiEBOJOPOJOB (PAaCTBOPUMOCTD), KAaUECTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHaApYKEHHE
yriepo/ia ¥ BOJAOPO/ia B OPraHMUECKUX BEIIECTBAX, OJIydYECHUE ITHIICHA U U3YUYEHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIaCTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJjOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepskanue opranndecKue coelMHEeHMS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOMCTBA: pEaKI[MU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs! Peakiivsi HA MHOIOATOMHbIE CITHPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(huIsHOTo 3amenieHus. [lefictBrue Ha
opraHu3M yenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBA alIbJIETUIOB U KETOHOB: PEAKIIMU IPUCOETUHECHUS.
OkucieHue anpJeruj0B, KAa4eCTBEHHBIC peakiuu Ha anbaeruabl. CrocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXKHBIX 3upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznuecke U XUMUYECKHE CBOMCTBA )KUPOB: TUAPOIH3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE OpoxkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmala, TJIMKOT€Ha |
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMCTBUE ITAHOJA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) u ruapoxcunom meau(ll)), peakuus riuuieprHa ¢ TUAPOKCUIOM
meau(Il), xumMuueckue cBoOWCTBa pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJEHCTBUE
pacTBopa I0Ko3bI ¢ TuapokcuaoMm meau(ll), B3anMoaericTBiue kpaxmasa ¢ HOJI0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o TemamM «Crnuptel U (EHOJBDY,
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A3oTcoaep:Kale OpraHuyeckue coelMHeHnsl.

AMUHBI — OpPraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTON KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — IPEACTaBUTEIb aMUHOB apOMATUYECKOT0 psiia. CTpOCHUE aHUIIMHA.
B3aumHoe BiusHHE Tpynm aToMoB B MoJsiekyle aHwiuHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHMiuHA. KauyecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucnoTel. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU OL-
AMHMHOKHCJIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVUMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAsS
CTpyKTypa OeikoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THUAPOIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, pEIIEHHE OHKCIEPUMEHTANbHBIX 3aJady 10 TeMaMm
«A30TCOoIepKAME OPTaHUYECKUE COEAUHEHUA» U «Pacnio3HaBaHME OPraHUYECKUX
COEMHECHUI.

BricokoMoOJIeKyJISIPHBbIE COeIUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUIPOINMICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUCHMsI BEIIECTB M WX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpMyNbl OpPraHMYECKOrO COCIMHEHUS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIMX B €70 COCTaB, HAXO0XKISHUE MOJICKYJISIPHOM
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (POpPMYJIbI OpraHMYecKOro BelIecTBa Ha
OCHOBE €TI0 XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpPEAeSICHUEe T0JIH
BBIXO/Ia MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3CH MPU U3YUYCHUU OPraHUYECKOW XUMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHbIX TOHATUM, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajiu3, CHUHTE3, Kiaccudukausi, HaOIIOJIEHHe, H3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3WYECKUE BEIUYMHBI, €IUHUIBI U3MEPEHUs, CKOPOCTh, SHEPTusi,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboTOCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nose3Hple HCKOMAEMBbIE, TOIIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC
OBIIAA N HEOPTAHNYECKASA XUMUA
TeopeTnyeckre OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX fAnep. XUMHUEeCKUW anemeHT. M3oTonel. CtpoeHune
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIeCKux 3JIEMEHTOB (S-, P-,
d-, f-o;mementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONEeKTPOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlM HUOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsi3b MEPUOAMYECKOrO 3akoHA W llepuoguueckoil CUCTEMBI
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHON TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJI0KHBIX BEIIECTB MO IPyNIaM U repuoaam. 3Ha4YeHUE MepUoguIECKOro
3akoHa JI.1. Menaeneena.

XuMHuuecKass CBA3b. Buabl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAf,
MeTalindeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBSI3U. [[0IspHOCTD, HAlPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOW CBsI3U. KpartHble cBsi3u. BopopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BajleHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coelMHEHUAX. CocTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaH[bl. 3HAYECHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  [HIIbI
KPUCTAJTTMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHeix cucremax. Mctuanable pactBopsbl. [Ipencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PacCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BEIlEeCTB. TpUBHAIbHBIC
HAa3BAaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BELIECTB.



Knaccudukanus XMMHUECKHX peakUuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TenaoBbie 3PHEKThl XUMUYECKUX PEaAKIUH.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. KoHncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larenbe.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHasA, HEWTpalbHas,
mienouHas. Bomopoaueiii nokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurelb W BOCCTAaHOBUTENb. lIponecchl OKHUCIEHHUS W BOCCTAHOBJICHUS.
Baxneiimume OKUCIUTENIM W BOCCTAHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUTMYECKHUX PEIIETOK, IPOBEJACHUE PeaKIuii HOHHOTO 0OMeHa, OnpeeieHue
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [leproaudeckol cucTteMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aToMoB. du3nyeckue CBONCTBA
HEMETAJIOB. AJUIOTPOIHS HEMETAIJIOB (Ha MpuUMepe Kuciaopoaa, cepsl, pocdopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJlIaMy U HeMeTajlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbIS
3JIEMEHTBHI.

["amorensl. HaxoxneHune B mpupoze, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COE€IMHEHUS TajoreHoB. JlabopaTopHbie W MPOMBIIIUICHHBIE CTIOCOOBI TIOTYYCHHS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MNPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
KUCIopoJaa. PU3NYECKUEe U XMMHYECKUE CBOMCTBA M IMPUMEHEHHE KHUCIOPOJAA U
030Ha. OKCUABI U IEPOKCUIBI.



Cepa. Haxoxpaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBogopon, cynbhunsl. Oxcun cepoi(IV), okcun
cepbl(VI). CepHuctas u cepHasi KUCTOTHI U UX coyii. OCOOCHHOCTU CBOMCTB CEPHOM
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. HaxoxaeHue B HpUpoAe, CIOCOOBI MONY4YEHHs, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3zota
U €ro COeIMHEHHUI. A30THbIE Y10OpEHusl.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckue W XUMHUUYECKHE CBOWCTBAa TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepona(ll), okcun yraepona(IV), yronpHas xuciota u eé
coJii. AKTUBHPOBAHHBIN yroib, afcopOuus. DymiepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 0Opa30BAaHHBIX YIJIEPOJOM, M €T0
COEIMHEHUMH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJydeHUs, (PU3NYECKHe U
xumuueckue cporctBa. Oxcun kpemHusA(I1V), kpemHueBass KHUCIOTa, CUJIMKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoandeckoil cucreMe XUMUYECKHX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmmue  crocoObl
HOJIyYEHUs METaJIIOB: TUAPOMETAILTYPIrHUs, MAPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UH.

OO6mrast xapakrtepuctuka MeTawioB [A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: noimydeHue, puandeckue u XuMUIECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCIUHEHHUM.

O6mrast xapakrepuctiuka metamuioB [IA-rpymmer [lepuonnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJlydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB W HX COCAWHECHUMU.
JXKécTkocTh BOABI U CITOCOOKI €€ YCTpaHCHHS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro CcoeluHeHui. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.



OO0mast xapakTepucTuka MeTawioB moOouHblx mnoarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3nMYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuabsl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomatbl U AUXpOMATHI, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUEe Xpoma.

duU3nueCcKue M XMMHUYECKME CBOMCTBA MapraHiia M €ro COEIUHEHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua(VII). [lepmanranaT kaiaus, €ero OKMCIUTEIbHbIE CBOMCTBA.

Ou3NYECKUe U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuabl u conu xeneza(ll) u xenesa(lll). [Tonyuenne u npuMmeHeHue xene3a u
€ro CIUJIaBOB.

DU3UUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: mnomydeHue, (PU3MYECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUIA [IMHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [IprmeHneHune
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaIlCHHUIL:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTampl W CIUIaBbl», B3aUMOJICHCTBUE
MIEJIOYHBIX U MIEJI0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJNIOB, B3aUMOJAECHCTBHE TUAPOKCUIOB aJOMUHUS M IMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«l"anorensr», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumum B oGecriedeH yCTOWYMBOTO pa3BUTHUS yeioBeuecTBa. [lonstue
0 HAy4YHBIX METOJAaX MO3HAHUSA U METOAOJIOTHUN HAYYHOTO uccieqoBanus. Hayunsie
MPUHIIUITBI OPTaHU3AINH XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs Ba)XKHEWINMX BeIlIeCTB (Ha MpUMeEpe MPOM3BOJICTBA aMMHAKa, CEPHOM
KHUCIIOTHI, MeTaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIAaBOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIECH CPeAbl U €ro nocueaAcTBus. Poiap xumun B
o0ecTIicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Pojb XuMuu B pa3BUTUHA MEQULIMHBI.

XVMHUS TIAITU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [IpaBuia
0€30MacHOr0 UCIIOIH30BAHMS MPEMAPATOB OBITOBOM XMMUU B TOBCETHEBHOM JKU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IEMEHT,
OeTOoH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 35eKTpoHuky. HanoTtexHonoruu.

Pacuérnsbie 3anaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEII[ECTBA, MacCce WM O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECCTB, MACChI
(00BEMa, KoTMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
M3 BEIIECTB JAaHO B BHUJE pPacTBOpa C ONPEACIIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpe, 10U BBIXOJIa MPOYKTa PEAKI[MHA OT TEOPETUUECKH BO3ZMOYKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzarnus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHWH  oOOmed
HEOpraHmuyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJb30BAHUE KAK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccHU(UKalus, IePUOIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMHUP, MAKPOMUP, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBa, HACANBHBIA Ta3, (HU3NUYECKHE
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opraHu3M, dKocucTema, ornocdepa, MeTaboIu3M, MaKpo- 1
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIE3HBIE MCKOIIaeMble, TOTUIMBO,
pecypchl.

TexHoJIOrrsI: XUMHYECKash MPOMBIIUIEHHOCTh, METAJUTYpPrusi, CTPOUTEIbHBIE
MaTepUAIbI, CEITbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NnpenaparoB, MPOU3BOACTBO KOHCTPYKIHOHHBIX MAaTE€pHUATIOB, SJICKTPOHHAS
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBMM C CHUCTEMHO-IEIATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MNpeaMeTa «XUMUsS» Ha YpPOBHE CPEIHETO
o01iero o0pa3oBaHMS BBIICICHBl CIEAYIOIIME COCTaBISAIONIME: OCO3HAHUE
OoOyJarolmuUMHCsT POCCUMCKON Tpa)XXJaHCKOW HJEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOOMPEACICHUIO; HAJTUUMEe MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYalOmUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPaBOCO3HAHMS, IKOJOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH LI€JIU U CTPOUTH
YKM3HEHHBIC TIJIaHbI.

JIMyHOCTHBIE PE3YJbTaThl OCBOCHHUS MpeAMeTa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBHOW W TMPAKTUYECKOW JEATCIBHOCTH
oOydJaromuxcs B Mpoliecce peans3auu 00pa3oBaTeIbHON eI TEIIBHOCTH.

JInyHOCTHBIE PE3YJbTaThl OCBOCHMUS MpeAMeTa «XUMHS» OTPa’KaroT
c(hOpMHUPOBAHHOCTh OIBITA ITO3HABATEIbHOW M TMPAKTUYECKOW JESITEIBHOCTU
oOydJaromuxcs B MPOIECCe pean3alid 00pa3oBaTeIbHOW AEATEILHOCTH, B TOM
YHCJIe B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

0CO3HAHUS 00YYaIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOMOPSIKY;

NPEJCTABICHUS O COIMAJbHBIX HOPMax U TMpaBWIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH JICSITSIPHOCTH IIPH CO3TaHUHN YICOHBIX
MPOEKTOB, PEIICHUU YYCOHBIX U ITO3HABATEIBHBIX 3a/1a4, BHITOTHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTH TOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3IMUYHBIX BUI0B YICOHOU JICITCIIBHOCTH,

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[IECHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTECUYECTBEHHON XMMUM;

YBaXEHHUS K MPOIECCY TBOpPUYECTBA B OOJACTH TCOPHHM W MPAKTHYCCKOTO
MPUJIOKEHUS] XUMHUHW, OCO3HAHHUS TOTO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUTUTENIbHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOHCKOB,
MOCTOSIHHOTO TPYJia YYEHBIX U TTPAKTHUKOB;



MHTEpECca U MO3HABATENIbHBIX MOTUBOB B IOJIYYEHHH U MTOCJIETYIOLEM aHAIIN3E
uH(pOpMAIH O EPEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XHUMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHbIE C XUMUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILEH C
NO3UIMI HPaBCTBEHHBIX U MPABOBBIX HOPM M C y4ETOM OCO3HAHUS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEH 370poBOro M 0Oe3omacHoro o0pasza >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOJIO/ICHUST TIpaBUJl OE301AacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM JKHU3HU, B TPYIOBOM AESATEIHHOCTH;

NOHMMAHUS I[EHHOCTH TMPaBWJI HWHIUBUAYAIBHOTO M  KOJUJICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS);

5) Tpya0BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HMCCIE0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPAaKTUUYECKOMY U3YUYEHHUIO MPOQEecChuil pa3aIuyHoOro pojia, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJBHOH TPAacKTOPHUH
oOpa3oBanus, Oynaymied mnpodeccuu U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

HKOJIOTMYECKH LEJIECO00PA3HOro OTHOUIEHUS K MPUPOJE KaK HCTOYHHUKY
CYLIECTBOBAaHHUS KU3HU HA 3eMIIE;

NOHUMAaHUS TJI00ANTBHOTO XapakTepa HKOJOTMYECKUX MpoOJeM, BIHSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJIHON U COLIMAIBHOM CPEJIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
peLIEeHUs BOIPOCOB PALMOHAIBHOI0 IIPUPOAOIIOIB30BAHNS;

AKTUBHOI'O HEOPUATUSA JECHUCTBUM, NPUHOCAIIMX Bped OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUSA MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPALIATH UX;

HAJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBILLICHUS, SKOJIOTMYECKOU KYIbTYPBHI,
OIbITa NEeATENIbHOCTU AKOJIOTUYECKOHU HAIpPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM Y COLIMAJIBHOM
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33pEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH
U 0OIIeCTBEHHOMN PAKTUKHY;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
(GopMHUpPOBaHUHU PAIMOHATIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpeJICTaBIIEHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJbLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu MpobiieM COXpaHCHHS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
IMBWIN3ALWHU: B €€ TYMAaHUCTUYECKON HAIIPABIIEHHOCTH U BaXHOU POJIA B CO3/1aHUU
HOBOW 0a3pl MaTepUalbHON KYJIBTYpbl, B pEHICHUH TJIOOAIBHBIX MpoOseM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUYECTBA — CBIPHEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHIMA
YCIICIIIHOTO TPYJa 1 SKOJOTHYECKH KOM(POPTHOM KM3HU KaXKIOT0 YiIeHa 00IIecTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: [OHMMAHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BATh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETo MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMEIOIINXCS JAHHBIX C LEJIbIO TOTYyUYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUI0, UCCIEA0BATEIIbCKON AEATEIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
e TEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDI



MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS GbopMHpOBaHUS  MHPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAayYHOM KapTHHBI MHUpa U CHEHU(PUKY METOJO0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
MpoLece, CUCTeMa, HAYYHbIA (akT, MPUHIUI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHeE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTb o0yuarommxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHBIC yueOHBbIC
JIEVUCTBUS B IIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEPCAJIbHbIE Y4eOHbIC 1eHCTBUA

1) 6a30Bble JJOrHYecKHe JeHCTBUS:

CaMOCTOATENILHO  (OpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajlaBas MHapameTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIIOJIB30BAaTh NPU OCBOEHHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS VISl OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KiIacCU(PUKalMU BEIIECTB U
XUMHWYECKHUX PEaKIUi;

YCTaHABIMBATh MNPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSAX, GOPMYIUPOBATH BHIBOBI U 3aKIIOUCHHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUYecKas (hopmyJsia, ypaBHEHHE XUMHUYECKON peakinu
— MPU pPEIICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3a7ady, NPUMEHSThH



Ha3BaHHBIC MOJICITbHBIC MPEACTABICHUS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECCTB U XUMHYCCKUX PEAKITHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJIOB HAyYHOTO ITO3HAHHS BEIIECTB W XHUMHYECKUX
peaxkuuu;

(GOopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CAaMOCTOSITCIIBHOTO IIJIJAHUPOBAHUS W TPOBEICHUS
YUYEHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/ATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIEHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHHS TPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHBIX METO/IOB
MO3HAHMS.

3) paboTa ¢ nunopmaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHOpManuu (HAy4IHO-
MOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXkKaHWs, CIPaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh WHQPOPMAIUIO PA3TUYHBIX BHJIOB U (GOpM
peaCTaBICHU, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEIPOTHBOPEUYUBOCTH;

dbopMyITHpOBATh 3aNPOChl U MPUMEHITh PA3IUYHBIE METOJBI IIPH TIOWCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH 1 Pa3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMaTbHYIO  (OpMY  TNPEICTABICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

WCITOJIH30BaTh HAYYHBIHN S3BIK B KAYECTBE CPEJICTBA MPU Pad0TE ¢ XUMUICCKOU
nHpopManueit: MPUMEHSATh MEXIPEAMETHBIC ((PU3HUYECKHEe M MaTeMaTHUYECKHE)
3HaKHA U CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPBI, HOMCHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe HeﬁCTBHH:



3a/1aBaTh BOIIPOCHI IO CYILIECTBY OOCYXIaeMOM TEMbI B XOJ€ Iuajaora u/uiu
JUCKYCCUHM,  BBICKAa3pIBaTh  WJ€H, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJIHEHUHU
XUMHUYECKOTO0 IKCIMEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOTro MpoeKTa, U (OpPMYyJIUpPOBATH BHIBOJIBI
[0 pe3yJibTaraM IPOBEAEHHBIX HCCIEHOBAHUN IYTEM COTJIACOBAHUS MO3ULIHAU B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC JeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO IMO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss e€ Leaud W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAThH MpEJJaracMblii  aJITOPUTM JIEUCTBUU TIPHU
BBITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTEILCKUX 3a/lad, BBIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSIX;

OCYLIECTBIIAITh CAaMOKOHTPOJIb JIESITEJIbHOCTH Ha OCHOBE CaMOaHallh3a |
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeTHEero o0I1ero o0pa3oBaHus BKIIOYAIOT CrIeIIUUISCKUE IS
ydeOHOro npeaMera «XuMus» HaydHbIe 3HaHUS, YMEHHS U CITIOCOOBI ACHCTBUN 110
OCBOCHUIO, MHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUIBI NEATEIBHOCTH TIO
MOJIyYEHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4E€OHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIAMETHbIE PE3yNbTaThl MPEACTaBICHBI MO Trojam
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PELICHUM MPOOJIEM SKOJIOTMYECKOM, SHEPTeTHUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHUAJOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palrOHAIBLHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJI0BEKa, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 37J0POBBIO
U IIPUPOJHOM CpeLe;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
o0boylouka aroma, S-, P-, O-aTroMHBIE OpOWTAIM, OCHOBHOC M BO30YKIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyNmna, pagukai, CTPYKTypHbie ¢dopMynibl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJEPIKAIE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHECHUS; TEOPHUHU, 3aKOHBI
(nepuonnueckuii 3akon J[. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBpAIICHUS DHEPrUM TPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUSA, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYNHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBIICHUI; IPEICTABICHUS O
MEXaHU3Max XUMUYECKUX PEaKlHil, TEepMOAMHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSAX UX MPOTEKAHHUSI, O B3aUMHOM BJIMSIHUHM aTOMOB U TPYIII aTOMOB B
MOJIEKyTaX (MHIYKTUBHBIH U Me30MepHbIM 3¢ dexTsl, opueHTantsl I u Il pona);
(akTONOTrMYEeCKNE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIHbHOCTH YEJIOBEKa, OOITUX HAYUYHBIX MIPUHITUIAX XUMHUYECKOTO MPOU3BOJICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, ITIepEepabOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COEIUHEHUI;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEIIECTB;

COCTaBJISITh YPABHEHHS] XUMHYECKUX PEAKIM U PACKPHIBATh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKUUA  MOCPEICTBOM  COCTABJICHHUS
ANEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBIUBATh MOJIEINA MOJIEKYJ OPTaHUYECKHX BEIIECTB ISl WILTIOCTPALUN
X XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHWM: YCTaHABIMUBATh MPUHAMICKHOCTh W3YUCHHBIX
OpPraHUYECKUX BEIIECTB IO WX COCTaBy W CTPOCHHIO K OIpeneaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBoaWTh TpUBHAIBHBIC HA3BaHUS IS OTICIBHBIX
npeICcTaBUTENe OPraHNYeCKUX BEIIEeCTB (ITWIICH, alleTUJICH, TOJYOJI, TIHUICPHUH,
STHJICHTIUKONb, (eHom, QopMalbaerus, aleTaabAeTu, AaleToH, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTEApUHOBAsI, OJICMHOBAs, TATbMUTHHOBAS KUCIIOTHI,
TJIAIWH, aJaHuH, MalibTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, W30TPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIUHCHUAX (KOBaJICHTHAs M WOHHAs CBS3b, G- M T-CBS3b,
BOJOPO/HAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. ByTtiepoBa 11 00bSICHCHUS 3aBUCHMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepPU30BaTh COCTaB, CTPOCHHE, PUINICCKHUE
U XUMHYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTENECH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: AJIKAHOB, IIUKJIOAIKAHOB, aJIKEHOB, aJIKaUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIIMPTOB, AlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KUCJTIOT, TPOCTBIX M CJOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOCAMHEHHM W aMHUHOB,
aMUHOKHUCJIOT,  O€NKOB, YIJIeBOJOB (MOHO-, JH- M  MOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH W THIIA KOBAJICHTHOM CBSA3M (G- U M-CBS3H), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
CBIPbs (HEPTH, MPUPOIHBIN T'a3, YTOJb), CIIOCOOHI €T0 MepepadoTKU U MPAKTUIECKOE
MpUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICTICHHOM ) U YMEHUS IPUMEHSThH ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS PUMEHATH OCHOBHBIE OTNIEPAIIUN MBICITUTEITHLHOM
JESTENHPHOCTH — aHAllU3 W CHHTE3, CpaBHEHHE, 000O0IeHWe, CHCTeMAaTHU3aIlHIo,



BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTb YMEHHI: BBISBIISITh B3AUMOCBSI3h XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU 1S OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM PopMyaM
U YPaBHCHHSIM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, o0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POPMYIIBI
BEILIECTBA 0 MU3BECTHBIM MAaCCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICSATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepabOTKOMN BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYAaIlUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIbHO IUIAHUPOBATh U TMPOBOAUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE W HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 1O PAaclO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJIEHUEM IPaBUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JIEMCTBUS Ha >KUBBIE OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISITh IEJICHANIPABICHHBIA TTOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJIM3UPOBATH XUMUYECKYIO0 HHPOpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUH C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ pojii B 00€CHEUYCHUH YCTOWUYUBOTO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPruH, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJOINOJIH30BaHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraIOIINE MOHSATUS — XUMUYECKUM AJIEMEHT, aTOM, SIJIPO aTOMa, U30TOIIbI,
DJIGKTPOHHAss 000JI0YKa aroma, S-, P-, 0-aTOMHBIC OpOWTaM, OCHOBHOE U
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYecKasi CBA3b (KOBaJieHTHAs, WOHHAs, MeETAJUIMYeCKasi, BOJOPOJIHAS),
KpUCTAJUTMYECKAsA PpEIIETKA, XHUMHUYECKAasi PpEeaKIus, pacTBOp, OIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLAAIMH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHYECKOU PEAKIIMU, CKOPOCTh XUMHUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIUMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPALCHUS SHEPTUU MPU XUMUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUYUHHOCTH
YU CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM M HAJMOJEKYJISIPHOM YpPOBHSX;
MPEACTABJICHUSI O MEXAaHM3MaX XHMHUYECKUX PEAKIUN, TEPMOIUHAMHUYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTECKaHWs, O XHMHUYECKOM pPaBHOBECHH,
pacTBopax M JHCIEPCHBIX CHCTeMaX; (PAKTOJOTrHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U 0€30MaCHOM HCMOJIb30BAHWU BAKHEHIIIUX HEOPTaHUUECKUX
BEIIECTB B OBITY M MPAKTHUUYECKOM JESATETbHOCTH YeJIOBEKa, OOIMX Hay4HBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHBIC TMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh MUX B3aMMOCBS3b, UCMOJIB30BATh COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cucreMarnueckyio HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOTO BEIIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(hopMUPOBAHHOCTh YMEHUM: KJTACCU(PUIIUPOBATH: HEOPTAaHUYECKHE BEIIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3JIMUYHBIM MIPU3HAKAM (YUCITY U COCTABY
pearupymroImx BeIIeCTB, TEIUIOBOMY A(PdeKkTy peakiunu, W3MEHEHHUIO CTereHel
OKHCJICHUS DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aropa U JApyrHe);
CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAaHWUA W KPUTEPUU I KiIacCUUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB ¥ HOHOB XHMMHYECKUX DJIEMEHTOB II€PBOrO—UYETBEPTOTrO IIEPUOJIOB
[lepuoguueckoin  cucremsr .M.  MengeneeBa,  uCHoNb3ys  TOHSTHUS
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJJEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AJIEKTPOHHBIX 000JI0UEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTH: OKHCIUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMepPe THIPOKCOKOMILIEKCOB IMHKA U allFOMUHUSA);



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PABHOBECHS MO/l BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOllMe HayyHbIE TPUHIUNB XAMHYECKUX MPOU3BOJICTB; 1€I€CO000pa3HOCTh
NPUMEHEHMs] HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TPUPOJBI — HAOJIOJICHHE, HU3MEPEHHUE, MOJISTUPOBAHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOU JIeSATEILHOCTH YEJIOBEKA U B TIOBCETHCBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HA4Y€HHs] BOJOPOJHOTO MOKAa3aTeNsl pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJM BhIXO/Aa MPOAYKTa PEaKINH; 00BEMHBIX OTHOIIICHUH Ta30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaU€CTBEHHOTO COCTaBa HEOPTraHMYECKUX BEIIECTB, ONpPEIEICHUE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIWKATOPOB, W3YyYEHUE BIHSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30macHOro O0palIeHnus ¢ BEIIECTBAMU U 1ab0paTOpHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJIb UCCIEAOBAHMS, IPECTABIATH B PA3INIHOM
dopMe  pe3ynmpTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh M  OIEHWUBATh WX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbIM 00OpyAOBaHUEM, OOpallleHHs] C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOUHHKAX (HayyHast U yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJTM3UPOBATH XUMUYECKYIO HHMOPMAIIKIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pas3aenoB 7 TeM Kontpoabmsre | TpaxTieckie (undgposrbie)
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecype
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
. bubmmoreka [HOK
L1 | cupocmun oprammecux cosmmeni A M. | 8 https://m.edsoo.ru
Byrneposa bubnmmoreka POII
https://resh.edu.ru
Hroro mo pazueny 8
Paspnen 2. YrieBoaopoabl
bubnuoreka IHOK
[IpenenbHBlE  yrIeBOJIOPOABI —  ANKAHBI, https://m.edsoo.ru
2.1 UKJIOAJIKAHBI 5 Bbubanorexa POIII
https://resh.edu.ru
bubnuoreka LHOK
HenpenenbHbie  yrieBOoAOpPOIbI:  AJKEHBI, https://m.edsoo.ru
2.2 14 1
aJIKaJINCHBI, aJIKUHBI bubanorexa POIII
https://resh.edu.ru
bubnuoTeka HOK
2.3 ApoMartudeckue yrieBoJaopo bl (apeHsbl) 8 https://m.eds00.ru
bubnuoTeka POIIT
https://resh.edu.ru
bubnuoreka HOK
2.4 IIpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U UX 4 https://m.edsoo.ru
' nepepaboTka bubnuoreka POIIT

https://resh.edu.ru
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bubnmmoteka HOK
2.5 ["a10reHIPON3BOIHBIE YIIIEBOI0OPOIOB 4 https.//m.eds00.1u
bubnmmoteka POII
https://resh.edu.ru
Wroro mo pazueny 35
Pa3nea 3. Kucjiopoacoaep:kaiue opraHndecKue coeTMHeHns
bubmmoteka HOK
https://m.edsoo.ru
3.1 Crnuptsl. DeHon 11 BI/IgJ'II/IOTeKa POII
https://resh.edu.ru
bubnmmoreka HOK
KapOoHUIbHBIE COCTUHCHUS: aTbJACTHAB H https://m.edso0.ru
3.2 keToHbl. KapOGoHoBble KuciaoTel. CIlioKHbBIE 21
Spmpbr. Kipbl bubnmmoreka POII
https://resh.edu.ru
bubnuoreka IHOK
https://m.edsoo.ru
3.3 YTHEBOTLI d BI/IgJ'II/IOTeKa PO
https://resh.edu.ru
Hroro no pazgeny 41
Pasznen 4. A3oTcoaeprkaiye oprainyecKkue coeIuHeHus
bubnuoreka LHOK
https://m.edsoo.ru
4.1 AMUHBI. AMHMHOKUCIIOTHI. beaku 12 BHgJII/IOTeKa POIII
https://resh.edu.ru
Utoro no pazneny 12
Paspnen 5. BbicokOMOJIeKY/ISIpHbIE COeIMHEHUS
5.1 BBICOKOMOJIEKYISIPHBIE COEMHEHMUS 6 bubamorera Lok
https://m.edsoo.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/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

bubnunoreka POIIT
https://resh.edu.ru

Hroro no pazneny
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https://resh.edu.ru/

11 KVIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3aesioB M TeM K i (uu¢pposwIe)
B NMPOrpaMmblI Bcero ongp OJTBHEL pangqecKn odpa3oBaTejibHbIE
e padoThI e padoThl pecypebi
Pasznea 1. Teopernueckne 0CHOBbI XUMHH
c - . bubnuoreka [OK
TpoeHue aroma. [lepuoTniaeckuii 3akoH u https://m.edso0.ru
11 [Iepnoanueckas cucrteMa XHUMHUYECKUX 9
anemenToB J[. 1. Menaeneera bubmmorexa POt
T https://resh.edu.ru
bubnnoreka HOK
CrpoeHne BemecTBa. MHOroo6pasmne https://m.edso0.ru
1.2 11 1
BEIIECTB bubnmmoreka POII
https://resh.edu.ru
bubnmoreka IHOK
https://m.edsoo.ru
1.3 XUMHUYECKUE PEAKITUN 19 1 3 EuGmoTexa POII
https://resh.edu.ru
Hroro mo pazgeny 39
Pa3znen 2. Heoprannuyeckasi xumusi
bubnuoreka LHOK
https://m.edsoo.ru
2.1 Hemeramisr 31 1 3 EuGmorexa POII
https://resh.edu.ru
bubnuoTeka HOK
https://m.edsoo.ru
2.2 Metamiasl 23 1 2 Bubiorexa POIII
https://resh.edu.ru
Hroro no paszneny 54



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/

Pa3gen 3. Xumus u ;Ku3HbL

bubnnoreka HOK
31 MeToasl NO3HAHWS B XUMUU. XUMUSA H 9 https://m.edsoo0.ru
JKU3Hb bubnmmoreka POII
https://resh.edu.ru
Wroro mo paznmeny 9
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https://m.edsoo.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

yriieposa.

10 KJIIACC

No KoauuyecTBO 4acoB Jata

T Tema ypoKa Be | Konrpo lpakTH u3y4 DJleKTPOHHBbIE HU(PPOBHIE 00pPa30BaTeJIbLHbIE PeCypChl

/ er JbHBbIC YEeCKHue CHUS

I [V} padoThI padoThI
S Ip— Mpesentamns  (MH®OYPOK):  https://infourok.ru/prezentaciya-
HHCTPYKTAX predmet-organicheskoj-himii-10-klass-4554865.html Ypox
M0  TEeXHHKe (Llndpposas OHOMHOTEKA): https://app.onlineschool-1.ru/10-
Oe3onacHOCTH klass/himiya/predmet-organicheskoj-himiil/article  Bupeoypox:
- Tlpenver http://school-collection.edu.ru/ Vpok (SIxmacce):
Hatienne https://www.yaklass.ru/p/himija/10-klass/osnovy-

1 | opramumectoRl 1 icheskoi-khimii-6490554/predmet-organicheskoi-khimii-
e organichesko p a
NPeICTABIeHH teoriia-khimicheskogo-stroeniia-organiches -6447217
e 0 Buneoypok (UaTepypox):
MHOT000pasH https://interneturok.ru/lesson/chemistry/10-
H klass/bvvedenieb/predmet-organicheskoy-himii-rol-
OpraHMieCKux organicheskih-veschestv-v-zhizni-cheloveka Ypok
COC/MHCHHH (PDILI):https://resh.edu.ru/subject/lesson/6149/
JNEKTPOHHOE Ipesenranus:  https://infourok.ru/prezentaciya-po-himii-stroenie-
CTpocHue atoma-ugleroda-klass-271196.html Vpok (IKnacc):
arToMa . .-
yrieposa https://www.yaklass.ru/p/himija/10-klass/osnovy-
(OCHOBHOE M organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-

2 BO30YXKIEHHO 1 s-p-orbitali-elektronnaia-konfiguratciia- -6447220/re-
¢ COCTOSIHUS). 4a9b0f74-e44d-45aa-9acd-e0ead6dacl63 Buieoypoxk:
BanenTHEe http://school-collection.edu.ru/  Bugeoypox  (MHTEPYPOK):
oo oS https://interneturok.ru/lesson/che mistry/10-

klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda



https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
http://school-collection.edu.ru/
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://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://resh.edu.ru/subject/lesson/6149/
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda

XuMuuecKas Buneoypok (MHTEPYPOK):
CBSI3b B https://interneturok.ru/lesson/chemistry/10-
OpraHUYECcKHX klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-
COCTIUHEHUSAX. soedineniyah IIpesenTanus
Mexannsnbl MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
Egg:;gféiﬁgl elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-
CBSI3M, soedineniyah-3998996.html Bueoypok: http://school-
CIIOCOOBI collection.edu.ru/ (dKnacc):https://www.yaklass.ru/p/himija/10-
paspbiBa klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-
cBsi3eii paboTa sviaz-v-organicheskikh-soedineniiakh-6482959
Buneoypox: http://school-collection.edu.ru/ Buneoypok
(Murepypox):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypox
(Sxmacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
Teopus organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-
CTPOCHUA s-p-orbitali-elektronnaia-konfiguratciia- -6447220
OpranHHicciux https://www.yaklass.ru/p/himija/10-klass/osnovy-
COCANMHCHUUN N . .. R . e
A M. organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-
Bymeposa teoriia-khimicheskogo-stroeniia-organiches -6447217 Ypok
(Llucpopas oudmmorexa): https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article
[pesentanus (MHP®OYPOK): https://infourok.ru/teoriya-stroeniya-
organicheskih-soedineniy-umk-rudzitis-1651623.html
B Bupeoypox:  http://school-collection.edu.ru/  Vpox  (dKnacc):
M30MEpHH: https://www.yaklass.ru/p/himija/10-klass/osnovy-
CTpyKTypHai, organicheskoi-khimii-6490554/izomeriia-izomery-6490525
MIPOCTPAHCTBE . .
HHAS [pesentanus (MH®OVYPOK): https://infourok.ru/prezentaciya-po-
DIeKTPOHHBIE himii-na-temu-izomeriya-klass-1959959.html Buyieoypok
sgdextsl B (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-



https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
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/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
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://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://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya

MOJIEKyIIax klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-
OpraHiiCeCKuX izomeriya-geometricheskaya-opticheskaya
COCANHCHUHN
EGPGHCTaB“eHO Buzeoypok: http://school-collection.edu.ru/
KnacenuKan Vpox(SKnace):https://www.yaklass.ru/p/himija/11-
- - klass/khimicheskaia-kinetika-6995740/klassifikatciia-
cucTeMaTHyec khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-
Kast beb23620-c76f-4452-9a2a-15397825f6¢d IIpeseHTanys
HOMEHKJIATYP (MH®OVYPOK): https://infourok.ru/oporniy-konspekt-po-
2pmH(PIIEi‘22 organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-
BEIIECTB. organicheskoy-himii-3380651.htmi
Buneoypox: http://school-collection.edu.ru/
Vpok(SKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-
Knaccuguxar khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-
vsl peakuuii B beb23620-c76f-4452-9a2a-15397825f6¢cd IpesenTanus
OpraHHYecKou (MH®OVYPOK): https://infourok.ru/oporniy-konspekt-po-
g‘g;'mma organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-
st u organicheskoy-himii-3380651.html
0GoGmenue https://infourok.ru/prezentaciya po_teme Kklassifikaciya himic

3HaHUU o
TEME.

heskih reakciy v _organicheskoy himii-285796.htm Buneoypox
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-
organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-

formuly

Bxonnas
JMarHOCTHYEC
Kas pabora
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http://school-collection.edu.ru/
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly

Anamus
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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
http://school-collection.edu.ru/
https://youtu.be/kKUbebihjh0
https://youtu.be/dNoxefooPwI
https://infourok.ru/prezentaciya-galogenproizvodnye-uv-10-kl-5218206.html
https://infourok.ru/prezentaciya-galogenproizvodnye-uv-10-kl-5218206.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-po-teme-uglevodorodi-447951.html
https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-po-teme-uglevodorodi-447951.html
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KontponbHas
pabora 1o
43 | Teme
"YrieBoaopo
Ier"
Anamms
KOHTPOJIbHOU
paloTsL. Mpesentamns  (MH®OVYPOK):https://infourok.ru/prezentaciya-po-
penenpHeie himii-na-temu-spirtiklass-298155.html Buneoypox: http://school-
SEE;’::SMHW collection.edu.ru/ Vpok
FOMOJIOLHIECK (dKnace):https://www.yaklass.ru/p/himija/10-klass/spirty-

Wit pst, o6mas fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-
a4 | bopmyna, etanol-6569756 Buneoypox
CTpOCHHE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

MOJIeKYIL, klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-
HM3OMEpHA, odnoatomnye-spirty-stroenie-i-nomenklatura Vpox (Iludposas
HOMEHKJIATYP ;
a, oudmuoreka):https://app.onlineschool-1.ru/10-
KIaccHduKaIl klass/himiya/odnoatomnye-spirty/article Ypok
ws, (PDII):https://resh.edu.ru/subject/lesson/4769/
buzuveckue
CBOUCTBa
Buyieoypox: http://school-collection.edu.ru/

X UMIHECKIE Ypok(SIKnacc):https://www.yaklass.ru/p/himija/10-klass/spirty-
CBOICTBA fenoly-6580873/svoistva-poluchenie-i-primenenie-

45 | mnpenmenbHBIX nasyshchennykh-odnoatomnykh-spirtov-6579666 Buyeoypok
OZHOATOMHBIX (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CIIUPTOB

klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov

https://interneturok.ru/lesson/chemistry/10-



https://infourok.ru/prezentaciya-po-himii-na-temu-spirtiklass-298155.html
https://infourok.ru/prezentaciya-po-himii-na-temu-spirtiklass-298155.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah

klass/spirty/himicheskie-svoystva-spirtov-2-nukleofilnoe-
zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-
klass/spirty/himicheskie-svoystva-spirtov-3-okislenie-spirtov
Vpox (Llmdposas 6ubmmorexa):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypox
(PDII):https://resh.edu.ru/subject/lesson/4769/

Vpok  (SAKnacc):https://www.yaklass.ru/p/himija/10-klass/spirty-

Crocober fenoly-6580873/svoistva-poluchenie-i-primenenie-

46 Egﬁi’;ﬁ:ﬁ e“ nasyshchennykh-odnoatomnykh-spirtov-6579666 Vpok
OTTHOATOMHBIX (Lludposas 6ubmorexa):https://app.onlineschool-1.ru/10-
CITHPTOR klass/himiya/odnoatomnye-spirty/article Ypox

(PDII):https://resh.edu.ru/subject/lesson/4769/
[Ipocteie
S¢upsr: Ipesentamus (MHOOYPOK): https://infourok.ru/avtor-goncharov-t-
HOMCHKJIATYP prezentaciya-po-himii-prostie-efiri-klass-2841335.html

47 2; gleggroegf’ BHIe0ypOK: http://school-
busHuecKuX 1 collection.edu.ru/Ypok(POKCDOP/):https://foxford.ru/wiki/h
XUMHAUYECKUX imiya/prostye-efiry-epoksidy
CBOMCTB
MHOroaTOM: Tpesenranys (I/IH(DOVPOK):https:/_/info_ur_ok.ru/prezentaciya-po-
" himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
S THIICHL KO Buneoypoxk: http://school-collection.edu.ru/ Buneoypox

4g | bW TmLEpHH, (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

ux
¢u3nyeckue u
XUMUYECKHe
CBOMCTBA

klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-
spirtov-i-fenolov Vpok (Llncpposas
oubmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirty/article
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https://resh.edu.ru/subject/lesson/4769/
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https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
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http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
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
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
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[pesenrauus (MHPOYPOK): https://infourok.ru/prezentaciya-po-

CriocoGhI himii-klass-po-teme-mnogoatomnie-spirti-3539968.htmi
MOJIyYCHHUST U Buneoypox
49 | npumeHeHHe (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
MHOTOATOMHBI klass/spirty/poluchenie-i-primenenie-spirtov.  Ypox (Iudpposas
X CMPTOB oubmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirty/article
denHour: ) . N .
cTpocHHe Mpesentammst:  https://infourok.ru/prezentaciya-po-himii-fenoli-
MOJIEKYJIBI, klass-1535601.html Bupeoypox: http://school-collection.edu.ru/
50 | ¢usmueckue Vpox (Lludposas 6ubmmorexa):https://app.onlineschool-1.ru/10-
CBOMCTBA. klass/himiya/fenol/article VYpok
Toxcrranocts (PDIID):https://resh.edu.ru/subject/lesson/5727/
(dhenona
XUMUUeCKHe Buneoypox:  http://school-collection.edu.ru/  VYpox (Lludpopas
51 | cBoiicTa oubmoreka):https://app.onlineschool-1.ru/10-
eroma klass/himiya/fenol/article
Criocober Buzeoypox:  http://school-collection.edu.ru/ VYpox (Lludbposas
5o | MomyHeHwA H 6u6mHoTexa):https://app.onlineschool-1.ru/10-
IIPUMCHCHUC .. .
denoma klass/himiya/fenol/article
HNucTpykTax
110 TEXHUKEC
0e30I1acHOCTH
53 [pakTryecka Pemy EI'D:https://ege.sdamgia.ru/ Buneoypox: http://school-
s pabora Ne 2. collection.edu.ru/
Pemenue
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JIBHBIX 3aaad
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https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-primenenie-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-primenenie-spirtov
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://infourok.ru/prezentaciya-po-himii-fenoli-klass-1535601.html
https://infourok.ru/prezentaciya-po-himii-fenoli-klass-1535601.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://resh.edu.ru/subject/lesson/5727/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

"Cniuptel U

benomsr"
Cucremarnsa Buyeoypox: http://school-collection.edu.ru/ IIpesenTanus
s 1 (MUH®OYPOK): https://infourok.ru/obobschenie-i-sistematizaciya-

54 | o00o006iieHue . . " 3
sHaHmi 1o znaniy-po-teme-spirti-i-fenoli-s-elementami-laboratorno-

TeMe prakticheskoy-raboti-cherez-informacionnie-1648131.html
ANBIeruasl U Mpesentamns  (MH®OVYPOK):https://infourok.ru/prezentaciya-po-
KETOHEL: himii-aldeqgidi-i-ketoni-klass-1535664.html

3JIEKTPOHHOE Buneoypox:http://school-collection.edu.ru/

CTpOCHHE Vpoxk(SKnace):https://www.yaklass.ru/p/himija/10-

KapOOHHITBHO klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldeqgidy-i-
M TP, ketony-6777547 Buzeoypok (MHTEPYPOK:

55 TOMOJIOTUYECK n . ;

e — https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
o6mas soedineniya-karbonovye-Kkisloty/karbonilnye-soedineniya-
dopmyna, stroenie-izomeriya-nomenklatura Ypok (Llncposast
M30MepHs M 6ubmmoTeka):https://app.onlineschool-1.ru/10-

HOMCHKIIATYP klass/himiya/aldeqidy-i-ketonyl/article Ypok
a (PRI):https://resh.edu.ru/subject/lesson/4776/

PN — Bmeoypoxzhttp://school-colI(_ection.edu.ru/ Brzeoypox
KETOHBL: (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
dusHuecKue klass/karbonilnye-soedineniya-karbonovye-

56 | cBoiicTBa; kisloty/himicheskie-svoystva-aldegidov-i-ketonov Ypok
peaKuuu (Uudposas oubmuorexa):https://app.onlineschool-1.ru/10-
TIPUCOCIMHCH klass/himiya/aldegidy-i-ketonyl/article Vpok
i (P2LI):https://resh.edu.ru/subject/lesson/4776/

Peaxun Buneoypox:http://school-collection.edu.ru/ Buieoypok

57 | orucacHMA H (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

KaueCTBEHHbIE
peaxiuu

klass/karbonilnye-soedineniya-karbonovye-
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https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
http://school-collection.edu.ru/
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
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https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
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https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
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https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://resh.edu.ru/subject/lesson/4776/
http://school-collection.edu.ru/
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aJIbACTUI0B U

Kisloty/himicheskie-svoystva-aldegidov-i-ketonov Ypoxk

KCTOHOB (PRL):https://resh.edu.ru/subject/lesson/4776/

Cr10coBhI pesentanua(MH®OYPOK):  https://infourok.ru/prezentaciya-po-
5g | monyuenns himii-aldegidi-i-ketoni-klass-1535664.html Buseoypoxk:

aJIbJETHIOB U http://school-collection.edu.ru/

KCTOHOB Ypox(P3II):https://resh.edu.ru/subject/lesson/4776/
Mpesenramms  (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-karbonovie-kisloti-klass-2203040.html
Buneoypoxk:http://school-collection.edu.ru/
Vpoxk(SKnace):https://www.yaklass.ru/p/himija/10-

OHOOCHOBH klass/aldegidy-ketony-karbonovye-kisloty-

bIC 6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067

peaebHbIe Bueoypox

59 Eiﬂig‘:;me (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
0COBCHHOCTI klass/karbonilnye-soedineniya-karbonovye-

CTpOGHHS HX Kisloty/karbonilnye-soedineniya-stroenie-izomeriya-

MOJIEKYI nomenklatura https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-Kisloty/karbonovye-
Kisloty-stroenie-fizicheskie-svoystva-nomenklatura Ypok
(Llucppopast oudmmorexa): https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-Kisloty/article

Mzomepuss 1 Ypok (AKnace):https://www.yaklass.ru/p/himija/10-

HOMe‘éKﬂaTYP klass/aldegidy-ketony-karbonovye-kisloty-

60 iﬂ‘;?OTOHOBII’iz 6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-

(pmnqécme 72dfe742-32b8-4321-92h2-63e£28864526

CBO¥CTBa Buneoypox:http://school-collection.edu.ru/

61 i?%‘g:;me Ypox (Knace):https://www.yaklass.ru/p/himija/10-

MPCACIIbHBIX

klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-
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https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-kisloty/article
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
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https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
http://school-collection.edu.ru/
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https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://infourok.ru/prezentaciya-na-temu-karbonovye-kisloty-muravinaya-kislota-4545399.html
https://infourok.ru/prezentaciya-na-temu-karbonovye-kisloty-muravinaya-kislota-4545399.html
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https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-c750a335dad1
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
http://school-collection.edu.ru/
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https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://youtu.be/IDPWDIJQdUw
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(opmyua, klass/himiya/slozhnye-efiry-zhiry/article
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MOJICKYJIAPHO
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https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/poluchenie-i-primenenie-karbonovyh-kislot
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html
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://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://youtu.be/e3V6mBICRx8
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g | Pemenne (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
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CTpoeHHe, 1728121.html Ypok
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XUMUYECKHE efiry-i-zhiry-6850158/zhiry-6849681 Buneoypok

CBOMCTBA (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
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OCTaTKHU . R R . R

HeTIPe/IeNbHEI klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-

X JKUPHBIX stroenie-himicheskie-svoystva-funktsii-v-organizme

KHUCJIOT.



https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
https://resh.edu.ru/subject/lesson/5952/
https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-3122367.html
https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-3122367.html
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
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https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://youtu.be/2gggOlQf5wc
https://resh.edu.ru/subject/lesson/5952/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
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
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-geneticheskaya-svyaz-696024.html
https://infourok.ru/prezentaciya-po-teme-geneticheskaya-svyaz-696024.html
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
http://school-collection.edu.ru/

u
KJ1accuguKag
Usl yIJIEBOJIOB
(MoHO-, M- U
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761

Brruucnenus
o

YpaBHEHUAM
23 | XMMMHCCKHX Pemry EI'D:https://ege.sdamgia.ru/
peakuuu u
TepMOXI/IMI/I‘IC
CKUM
YpaBHECHUAM
Mpesenramms  (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypox: http://school-collection.edu.ru/
Ckopoctb Vpox(SdKmnace):https://www.yaklass.ru/p/himija/11-
XMMHECKOH klass/khimicheskaia-Kinetika-6995740/skorost-khimicheskoi-
peaKivim, - ce reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
24 3aBUCUMOCTBb BI/I,Z[GOYPOK
OT Ppa3INYHBIX . .
(baKTOpOE. (I/IHTEPVPOK)_:https://lr)te(neturo_k.ru/Iesgpn/chemlstryll_l—
Katams - klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-
KaTaJM3aToOPhI reaktsii Vpox (Llupposas 6ubmmoreka):https://app.onlineschool-
1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article
I'omoreHnnsIe u
25 | rereporeHHble Bupeoypox:http://school-collection.edu.ru/
pCaKInuu
HNucTpykrax
110 TEXHUKEC
GesonacHocTH. Ipesentarms (MHOOYPOK):https://infourok.ru/prezentaciya-uroka-
0 | [llpaKruucckaz himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-

pabota Ne 1 o
Teme
"Brnusiane
Pa3NUYHbBIX

reakciy-3516838.html Buneoypox: http://school-collection.edu.ru/



https://ege.sdamgia.ru/
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/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
http://school-collection.edu.ru/

¢dakTOopoB Ha
CKOPOCTh
XUMHUYECKON
peakuun"

O6patumbie u

Mpesenranus  (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypox: http://school-collection.edu.ru/
Vpoxk(SKnace):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-Kinetika-6995740/skorost-khimicheskoi-

HeoOpaTHMbIe reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
27 | peakiuH. Buneoypok
Xumuueckoe (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
paBHOBeCHE klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-
reaktsii Vpox (Llupposas 6ubmmoreka):https://app.onlineschool-
1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article
HNucTpykTax
I10 TCXHUKEC
0€30I1aCHOCTH.
[IpakTnueckas
pabota Ne 2 mo Vpox(siKracc):https:/Aww. yaklass.ru/p/himija/11-
28 fgﬁ;ﬂme klass/khimicheskaia-kinetika-6995740/khimicheskoe-
pA3THUHBIX ravnovesie-printcip-le-shatele-6984763
(dakTOpoB Ha
ITOJIOKCHUC
XUMHUYCCKOT'O
paBHOBecHs"
29 ?;Z’fpommq IpesenTanus (MUH®OVYPOK):https://infourok.ru/prezentaciya-

IUCCOLIUAIIHA.

elektroliticheskaya-dissociaciya-klass-3049118.html Buneoypox:



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/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html

CuipHbIE u
cirabwie

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

VYpox(SAKnace):https://www.yaklass.ru/p/himija/11-klass/khimiia-

HJICKTPOJITBL. rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-
Creneun
O — pokazatel-ph-rastvora_—7048767 _ Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena
Ipesenranus (MH®OYPOK):https://infourok.ru/prezentaciya-
elektroliticheskaya-dissociaciya-klass-3049118.html Buneoypox:
HNounoe :
. http://school-collection.edu.ru/ o o
posbl.  Cpera Ypoxk(SIKnacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-
30 | BOAHBIX rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-
pacTBOpOB. pokazatel-ph-rastvora-7048767 Bueoypox
Bonoponnbri (MUHTEPYPOK): https://interneturok.ru/lesson/chemistry/11-
foxasateik klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
(pH) pacteopa elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-obmena
Buneoypok
I'upponus (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
CoJen. klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
g1 | Peaxuwmn, elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-
IIPOTCKArOIIUe
B pactsopax rastvorov-vodorodnyy-pokazatel o o
YIEKTPOTHTOR Ypox(SIKnacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/gidroliz-solei-7126690
HNHcTpykTax
10 TCXHUKC
32 | GesomacHOCTH. Buneoypox:http://school-collection.edu.ru/
[IpakTnueckas

pabota Ne 3 o



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
http://school-collection.edu.ru/

TEMC

"XHUMHYECKHE

peakuun B

pacTBopax

3JIEKTPOJIUTOB
Vpoxk(SKnace):https://www.yaklass.ru/p/himija/11-

R klass/okislit(_eIr}o—vosstanoviteIr!ve—protces_sv—

o 7170109/0kislitelno-vosstanovitelnye-svoistva-nemetallov-

BOCCTAHOBHTE 7164468 [Ipesenranus

JIbHbBIE (MH®OVYPOK):https://infourok.ru/prezentaciya_okislitelno-

33 | peakuum. vosstanovitelnye reakcii_11 klass-481851.htm Buyeoypok:
Baxnerimue http://school-collection.edu.ru/ VYpox (Ludposast
OKHMCIHTCI 1 ouGmmoreka):https://app.onlineschool-1.ru/11-
poceTanonTe klass/himiya/okislitelno-vosstanovitelnye7/article

https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-
rasplavov-i-rastvorl/article

[IpezenTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya_okislitelno-

Metox vosstanovitelnye reakcii 11 klass-481851.htm Buneoypok:

24 ?f;:;fg;;gm http://school-collection.edu.ru/ VYpok (Ludposas

oubmoreka):https://app.onlineschool-1.ru/11-

HOHHOTO) .. T - .

Gananca klass/himiya/okisliteIno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-
rasplavov-i-rastvorl/article

IneKTpOITH3 Vpox(AKnace):https://www.yaklass.ru/p/himija/11-

35 gzzﬁzl;gi 1 klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-

BCIICCTB

rasplavov-i-rastvorov-7161829



https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829

36

Pemenune
3a11a4
Pa3IMYHBIX
TUTIOB

Pemry EI'2:https://ege.sdamgia.ru/

37

Pemenne
3a1a4
Pa3IMYHBIX
THUTIOB

Pemry EI'2:https://ege.sdamgia.ru/

38

Cucremarusaig
Hst u
00001IeHNE
3HAHUMN o
TEME
"XuMHU4ecKue
peakuun"

Buneoypok

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-

himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy

39

KonTposbnas
pabota 1o
TeMe
"Xumuueckue
peakuun"

Pemry ET'2:https://ege.sdamgia.ru/

40

Anamms
KOHTPOJIBHOM
paboTHI.
Ilonoxxenue
HEMETAUIOB B
Ilepuoauueck
on CHCTEME
XUMHYECKUX
aneMeHTOB /I.
.
Menaeneesa u
0COOCHHOCTHU
CTPOECHHSI UX

[pesentamus  (MHO®OYPOK):https://infourok.ru/prezentaciya-po-

himii-nemetalli-klass-2669698.html Bugpeoypox:http://school-

collection.edu.ru/ Ypoxk
oubmmotexa):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article

(P2LI):https://resh.edu.ru/subject/lesson/5939/

(Iludpoas

Ypok
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aTOMOB.
duznueckue
CBOIiCTBa
HEMETAJLIOB

41

Amnorponus
HEMETaJJIOB
(Ha mpumepe
KHCIIOpOa,
CepBHl,
dbocdopa u
yriiepoa)

Mpesenranus  (MH®OYPOK):https://infourok.ru/prezentaciya-po-

himii-nemetalli-klass-2669698.html Buneoypox: http://school-

collection.edu.ru/ Ypox (Lludposas

oubmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article
(PDII):https://resh.edu.ru/subject/lesson/5939/

Ypok

42

Bopopon:
MOJTydeHHE,
¢buznueckue u
XUMUYECKUE
CBOWCTBA.
I'mapuab

Buneoypoxk:http://school-collection.edu.ru/

43

I'amorensr:
HaXO0XXICHUE B
MIPUPOIE,
CIIOCOOBI
MOJTYy4YCHHUS,
dbuzuvecKkue u
XUMHYECKUE
CBOMCTBa

Vpok(SIKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-viia-

gruppy-7265030

44

["anmoreHoBoi0
pOIBI.
Baxwueimme
KHUCJIOPOJICOIe
pxamnme
COCJIMHEHUS
rajoreHoB

Vpox(SAKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-viia-

gruppy-7265030
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45

JlaGopaTopHbI
e u
MPOMBIIUICHH
Bl  CIOCOOBI
MOJTyYCHUS
raJOTeHOB.
IIpumenenne
rajloTeHOB |
ux
COETMHEHU N

Vpox(SKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-viia-
gruppy-7265030

46

NHcTpykTax
Mo  TEXHUKE
0€30TacHOCTH.
[TpakTnueckas
pabota Ne 4.
Pewrenne
AKCIEPUMEHTA
JBHBIX 3334
1o TeMe
"Tl"anorensr"

Pemry EI'2:https://ege.sdamgia.ru/

47

Kucnopon:
1a00paTOPHBIC
u
MIPOMBIIIIICHH
Bl  CIOCOOBI
MOJTy4eHUs,
(dbuzuvecKkue u
XUMHYECKHE
CBOICTBA.
O30H.
IIpumeHeHue
KUCIopoaa |
030Ha

VYpox(SAxnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-
7265029/re-b0ec05¢c3-9505-4e21-afe0-9ebldda3d2b4
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Buneoypok

g | Oxemmst  m (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

IEPOKCHIBI klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-

reaktsii/oksidy

Pemenne ) ] ;
49 | 3aMau pesentamus (MHOOYPOK):https://infourok.ru/prezentaciya-sera-i-

PasIMYHBIX ee-soedineniya-klassi-825447.html

THUIIOB

Cepa:

HaAXOXICHHUC B

npHpoIe, pezentamns (MHOOYPOK):https://infourok.ru/prezentaciya-sera-i-
5o | crocoGe ee-soedineniya-klassi-825447.html Buneoypok

TIOJTy4CHNS, (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

usmaeckue 1 klass/osnovnye-metally-i-nemetally/kislorod-sera

XUMHUYCCKHUEC

CBOMCTBaA

CepoBoopox Ypok (I/IHcPOPMVPOK):https://infourok.ru/rabochava—tgtrad—dIva—
51 ey e hiEL ’ podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-

klass-6532221.html

Kucnoponcone

pKamume

COCMHCHNA Ypok (MH®OVYPOK):https://infourok.ru/konspekt-dlya-
52 Coef;é'ennocm podgotovki-k-ege-rabochaya-tetrad-dlya-uchashihsya-

CBOJICTB kislorodnye-soedineniya-sery-11-klass-6532430.html

cepHOM

KHUCJIOTHBI

HNHcTpykTax

10 TEXHUKEC
53 | 6€30MacHOCTH. Pemry EI'D:https://ege.sdamgia.ru/

[IpakTnueckas

pabota Ne 5.
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Pemenue

JKCIIEPUMEHTA
JBHBIX 3334
o teme "Cepa

u eé
coeuHeHHS"
A3zor:
HaAXOXICHHUC B
TIpUpoJIE, Buneoypoxk:http://school-collection.edu.ru/
CIIOCO0b! Buzeoypox(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/
54 gigﬁiﬁﬁie ; 11-klass/osnovnye-metally-i-nemetally/azot TpeserTamms
XIMUYCCKIE (MH®OVYPOK):https://infourok.ru/prezentaciya-azot-i-ego-
CBOJCTBA. soedineniya-klassi-825492.html
Ammuak,
HUTPHUIBI
Eﬁ;ﬁﬁ: Aeone [pesenramus  (MH®OVYPOK):https://infourok.ru/prezentaciya-po-
COeNMHEHHUS himii-na-temu-azot-i-fosfor-6051540.html
55 | asoTa. Buneoypox:http://school-collection.edu.ru/
OcobenHocTr Vpok(SIKJIacc):https://www.yaklass.ru/p/himija/11-
CBOHCTB klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
asoTHOn 7265028
KHUCJIOTBI
[pesentanus  (MH®OYPOK):https://infourok.ru/prezentaciya-po-
Ipumenenue himii-na-temu-azot-i-fosfor-6051540.html
asota M - ero Buzeoypoxk:http://school-collection.edu.ru/
56 COCIMHEHUMN. ) T ..
ASOTHLL VYpox(SAKnace):https://www.yaklass.ru/p/himija/11-
ynoGpenus klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
7265028
57 | Pocdop: Mpesenrauus  (MHO®OYPOK):https://infourok.ru/prezentaciya-po-

HaXO0XJICHUC B

himii-na-temu-azot-i-fosfor-6051540.html
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IpUpoIe,
CIIOCOOBI
MOJTy4eHUS,
¢usnveckue u
XUMHYECKUE
CBOMCTBA.
dochuner  u

Buneoypoxk:http://school-collection.edu.ru/
Vpox(SAKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
7265028

bochun
gggg)f;a’ Mpesenrams  (MHOOYPOK):https://infourok.ru/prezentaciya-po-
bocdopeonep himii-na-temu-azot-i-fosfor-6051540.html
5g | amue Buneoypox:http://school-collection.edu.ru/
KHCIIOTBL. Vpok(SKnacc):https://www.yaklass.ru/p/himija/11-
Com klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
pocoproii 7265028
KHCJIOTHI
[pesenramus  (MH®OVYPOK):https://infourok.ru/prezentaciya-po-
Tpumenenne himii-na-temu-azot-i-fosfor-6051540.html
- ?;’ecﬁl‘;p;gm Buneoypox:http://school-collection.edu.ru/
Docdoprble Vpox(ﬂKnacc):ht_tpg//www.yaklass.ru/p/hlm||a/11-
y06penus klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-
7265028
HNucTpykTax
110 TEXHUKEC
0e30macHOCTH. IIpe3enranus (MH®OVYPOK):https://infourok.ru/prezentaciya-k-
IlpaxTiieckas uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
50 Eiii’;;ﬂem 6. Buzeoypox:http://school-collection.edu.ru/
SCTIPHMEHTA (AKnace):https://www.yaklass.ru/p/himija/11-

JBHBIX  3a7a4
mo teme "A30T
u gocdop u ux
coeTuHEHH"

klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027
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Yraepon:
HaX0XICHUC B

IIpesenTanus (MH®OVYPOK):https://infourok.ru/prezentaciya-k-

IpUpoae, uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
61 ﬁ“ﬁ’;ﬁ:"fn Buzeoypok:http://school-collection.edu.ru/
: gmmegme Ypox(SIKnace):https://www.yaklass.ru/p/himija/11-
1 XIMHYECKHe klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
CBOHCTBA, 1265027
IMPUMCHCHUC
Oxcup Ipesenranus (MH®OYPOK):https://infourok.ru/prezentaciya-k-
yraepona(Il), uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
o OKJ('[:ZIHOHZL(IV) Buneoypoxk:http://school-collection.edu.ru/
ﬁoﬂiHaﬂ ’ Vpox(SAKmace):https://www.yaklass.ru/p/himija/11-
KHCIoTa M ed klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
coun 1265027
Pemenne
63 | ¥ Pemry EI'D:https://ege.sdamgia.ru/
Pa3IMYHBIX
THUIIOB
K i . .
Hffg;;:me 5 IpesenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-k-
npHpoIe, uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
64 CIIOCOOBI Buneoypox:http://school-collection.edu.ru/
TOJTy4EHHs], Vpox(sIKnacc):https://www.yaklass.ru/p/himija/11-
usmueckne u klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
XUMHUYCCKHUEC 7265027
CBOMCTBa -
Oxenn IIpe3enranus (MH®OVYPOK):https://infourok.ru/prezentaciya-k-
6 Epzxﬁﬁfc‘g;) uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
KEcnom, Buneoypoxk:http://school-collection.edu.ru/

CHJIMKAThI

Vpox(SAKnace):https://www.yaklass.ru/p/himija/11-
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klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027

66

IIpumenenne
KPEMHHS U €T0
COCOUHCHU.
Crekno, ero
MOJTy4YeHHE,
BUJIBI CTEKJIA

IIpesenTanus (MH®OVYPOK):https://infourok.ru/prezentaciya-k-
uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
Buneoypoxk:http://school-collection.edu.ru/
Vpok(SKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027

67

Pemenne
3a1a4
Pa3IMYHBIX
THTIOB

Pemry EI'2:https://ege.sdamgia.ru/

68

CucreMaTu3zaig
nus nu
000011IEHNE
3HAHHI 1o
TEME
"Hemertannsr"

Pemry ET'2:https://ege.sdamgia.ru/

69

KonTposbHas
pabota 1o
TeMe
"Hemerayner"

Pemry ET'D:https://ege.sdamgia.ru/

70

Ananus
pe3ynbTaToOB
KOHTPOJIBHOU
paboTHI,
KOPPEKIIH
OInO0K

Pemry EI'D:https://ege.sdamgia.ru/

71

ITonoxenue
METaJlJIOB B
[Tepuoanueck
oM CHCTEME

Buneoypoxk:http://school-collection.edu.ru/
VYpox(SAxnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/metally-obshchie-
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XHUMUYECKHX svoistva-metallov-7183914 Bueoypok
SJICMEHTOB. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
STCP%(ZZ}E;OCTH klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-
SIEKTPOHHBIX vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz = Vpox
0607I0UEK (Ludposas 6ubnmoteka):https://app.onlineschool-1.ru/11-
aTOMOB klass/himiya/metally/article
MCTAJIJIOB
Buneoypok :http://school-collection.edu.ru/
O6ue Vpok(SAKnace):https://www.yaklass.ru/p/himija/11-
usnyeckue klass/kharakteristika-metallov-7200709/metally-obshchie-
CBOMCTEA svoistva-metallov-7183914 BHeoypok
72 ﬁeza;;‘{’:me (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
METMHOB B klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-
6bITY u vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz ~ Ypox
TEXHHKE (Llncdppopast 6ubmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/metally/article
CIIIABEL Vpox(P3II):https://resh.edu.ru/subject/lesson/4961/  Tpesenranus
73 | MeTanos. (MH®OVYPOK): https://infourok.ru/prezentaciya-na-temu-
Kopposus elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
MCTaJlIoB Buneoypox:http://school-collection.edu.ru/
Pemrenne VYpox(PAII):https://resh.edu.ru/subject/lesson/4961/  Ipeszenranus
74 | 3aMau (MHO®OYPOK): https://infourok.ru/prezentaciya-na-temu-
PasIUYHBIX elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
THTIOB Bupeoypox:http://school-collection.edu.ru/
DNEeKTPOXUMU
YeCKUU pan
75 | HampspKeHHi Pemry EI'3:https://ege.sdamgia.ru/
METAJIJIIOB.

Oo61ue
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CII0COOBI

OJIy4CHUS
METaAJIJIOB
OOwmas
XapaKTEPUCTH
Ka METaAJIJIOB
| A-rpymmst
Tleproauueck Ipesentamms  (MH®OYPOK):https://infourok.ru/prezentaciya-po-
off  CHCTEMBI himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
XUMHYCCKUX Buyeoypox: http://school-collection.edu.ru/
IICMCHTOB. Ypok(SIKnacc):https://www.yaklass.ru/p/himija/11-

76 Eafplfgn . klass/kharakteristika-metallov-7200709/obshchaia-
roTydene, kharakteristika-metallov-ia-iiia-grupp-7183916
dusmueckue u Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/
XHUMHYECKHE 11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-
CBOHCTBA, schelochnye-metally-schelochnozemelnye-metally-alyuminiy
IIPUMEHEHUE
IIPOCTHIX
BCIICCTB U HUX
COCANMHCHUUN
Oo0ras
XapaKTCpUCTH Ipesentauus  (MH®OYPOK):https://infourok.ru/prezentaciya-po-
fﬁb\_r;q;izf% himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
Tepuomueck Bujeoypok: http://school-collection.edu.ru/
Oif  CHCTEMBI Vpoxk(dKmnace):https://www.vyaklass.ru/p/himija/11-

77 | xummueckux klass/kharakteristika-metallov-7200709/obshchaia-
JIIEMEHTOB. kharakteristika-metallov-ia-iiia-grupp-7183916
I Buneoypox(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/
ﬁiﬁ;ﬁgm 11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-

¢usnyeckue u
XUMUYECKHE

schelochnye-metally-schelochnozemelnye-metally-alyuminiy
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CBOIiCTBA,
IIPUMEHEHNE

MIPOCTHIX
BCIICCTB U HUX
COCOUHCHHI
) IIpesenTanus (MH®OVYPOK):https://infourok.ru/prezentaciya-k-
JKECTKOCTE uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html

78 1212()?21)61)1 elg Vpoxk(SKnace):https://www.yaklass.ru/p/himija/11-

yCTpaneHus klass/kharakteristika-metallov-7200709/zhestkost-vody-i-
sposoby-ee-umensheniia-7228154

JNS— Vpok(SKnace):https://www.yaklass.ru/p/himija/11-

HoJTyHeH e, klass/kharakteristika-metallov-7200709/obshchaia-

79 | usuueckue u kharakteristika-metallov-ia-iiia-grupp-7183916/re-6¢c74465-
XUMHUYECKHE dfa5-4f80-9339-a20ef511dc62 IIpesenTamus
CBOHCTBA, (MH®OVYPOK):https://infourok.ru/prezentaciya-na-temu-
TPUMCHEHHE alyuminij-11-klass-4710727.html
AmdoTepHbIe
CBOHUCTBA
OKcHa H Buneoypox:http://school-collection.edu.ru/

80 ﬁi‘;ﬁiﬁf Buseoypox(MHTYPKPOK):https://interneturok.ru/book/chemistry/1
rmpoxcom’mn 1-klass/himiya-11-klass-rudzitis-g-e#

JEKCHI Ypox(PDII):https://resh.edu.ru/subject/lesson/4960/
AJIFOMHMHUA, UX
IIPUMCHCHHUC
Pemenue
81 ;ﬂiqu Pewry EI'2:https://ege.sdamgia.ru/

THUIIOB



https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-po-teme-zhestkost-vodi-453702.html
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-6cc74465-dfa5-4f80-9339-a20ef511dc62
https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-4710727.html
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://resh.edu.ru/subject/lesson/4960/
https://ege.sdamgia.ru/

HNHcrpykTax
[0  TEXHHUKE

0e30IMacHOCTH.
[IpakTnueckas
I;a6°Ta Ne 7. Vpox:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-
g | -cuenne ekspierimiental-nykh-zadach-po-tiemie-mietally
JKCIIEPUMEHTA -
MBHBIX  3a7ad Bupneoypox:http://school-collection.edu.ru/
110 TEMEC
"MeTtannbl
TJIaBHBIX
noarpynn"
Mpesenramms  :https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html Buneoypox: http://school-
OOmas :
collection.edu.ru/ Bugneoypok
XapaKkTEpUCTH . .
K4 MOTLIOB (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
TOGOUHEIX klass/osnovnye-metally-i-nemetally/perehodnye-metally
g3 | moarpymn (b- https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
TpYIIIT) metally-i-nemetally/perehodnye-metally
Ilepromrieck Vpox(sIKmacc):https://www.yaklass.ru/p/himija/11-
EEMH:;‘I’(T;?H klass/kharakteristika-metallov-7200709/khrom-marganetc-
IEMEHTOR 7224312 https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-
7224310
DusIeCKIe 1 Ipesenrarms  :https://multiurok.ru/files/priezientatsiia-na-tiemu-
R — mietally-pobochnykh-podgh.html Bugeoypox:http://school-
CBOMCTBA collection.edu.ru/ Buneoypok
84 | xpoma u ero (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
COC/IMHEHUH, klass/osnovnye-metally-i-nemetally/perehodnye-metally
ux https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
MMPUMCHCHUC

metally-i-nemetally/perehodnye-metally Ypok
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