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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma 1o XMMHHM Ha YypOBHE CpeAHEro oOmiero oOpa3oBaHUS
paspabotana Ha ocHOoBe DenepanmpbHOTO 3akoHa OT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoii ®Deneparun», TpeOOBaHHM K pe3ysibTaTaM OCBOCHUS
(benepaibHOM 00pa3oBaTENbHON MporpaMMbl cpenHero obmiero oopazoanusi(DPOIL
COO), mnpencraBineHHbIX B @DeAepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
cragaapre COO, ¢ yuérom Konnenmuu npenogaBanus y4eOHOTO IpeaMeTa « XUMHUSH B
oOpa3oBarenpHbIX opraHusauusax Poccuiickoil Denepannn, peanu3yroluX OCHOBHBIE
oOpa3oBareNbHbIE MPOTrpaMMbl, M OCHOBHBIX TMOJOXKEeHUM «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepanuu Ha tniepuon jao 2025 roma» (Pacmopsikenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

XvMHSI Ha YPOBHE YriayOJIEHHOrO M3y4Y€HUs 3aHMMAET BaXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3oBanus yvamuxcs 10—11 knmaccos. M3yuenue npenmera,
peainzyeMoe B yCIOBUSAX AU(P(HEepeHIUPOBAHHOTO, MPOPUIBHOTO 00yUYEHUs, IPU3BAHO
o0ecneunTh 00IE00PA30BATENBHYIO U OOILIEKYIBTYPHYIO HMOJATOTOBKY BBITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO JIJIsl aJaliTallii UX K OBICTPO MEHSIOLIUMCS YCIOBUSAM >KH3HU B
COLIMYME, a TAKXKEe JUIsl IPOJOJKEHUsI 00y4eHUsI B OpraHu3anusax npodheccuoHaabHOro
o0pa3oBaHuUsl, B KOTOPBIX XUMHUS SIBJISIETCSI OJTHON U3 MIPUOPUTETHBIX JUCITUTUIMH.

B nporpamme mo xuMuu HazHadeHHUE MPEAMETa « XUMH MOTy4YaeT MOAPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBUM C OCHOBOMoJIararommmu nosoxenussmu @I'OC COO
0 B3aMMOOOYCIIOBIECHHOCTH II€JIEH, COAEPIKaHUs, Pe3yJIbTaTOB 00yUeHUs U TPEeOOBAHMIA
K YPOBHIO MOJATOTOBKM BBIMTYCKHUKOB. CBHIIETEIBLCTBOM TOMY SIBJIIOTCSI CJEAYIOLINE
BBITIOJIHSIEMbBIE TTPOTPAMMOi IO XUMUU (HYHKIIUU:

e UTH(OPMAIIMOHHO-METOANYECKasl, peain3alins KOTOpoil o0ecreurnBaeT noxy4eHmue
MPEACTABICHUS O LENAX, COJAEPKAHMM, OOILIEH CTpaTreruu OOyudeHHs, BOCIIUTAHUSA U
pa3BUTHS OOy4YAIOMIMXCS CPEACTBAMHU IMpPEAMETa, U3y4aeMOI'o B paMKaX KOHKPETHOI'O
npoduis;

e OPraHM3alMOHHO-TUIAHUPYIOIIAsl, KOTOpas NpPeayCMaTpUBAET ONpEICICHUE:
NPUHILIUIIOB  CTPYKTYPUPOBAHUS W  IOCJIEJOBATEIbHOCTH M3Y4YEHHUS  yueOHOro
Marepuana, KOJMYECTBEHHBIX M KayeCTBEHHBIX €ro XapaKTepHUCTHK; MOAXOAOB K
(bOpPMHUPOBAHUIO COAEPKATETBLHON OCHOBBI KOHTPOJII M OLEHKH O0pa3oBaTEIbHBIX
JOCTHKEHUM O0O0ydYaromMxcsi B paMKaX HWTOTOBOM arTecTauud B (opme eIuHOTro
rocyapCTBEHHOIO 3K3aMEHA 10 XUMHH.

[Iporpamma aJist yriry0JI€HHOTO U3YYEHUSI XUMUHU:

e YCTAHABJIMBACT HMHBApHAHTHOE MPEAMETHOE COAepKaHue, 00s3aTeabHOE IS
U3Y4YeHUs] B paMKaxX OTJAENbHbIX MNpoduieH, NperycMaTpUBaeT paclpeieieHue |
CTPYKTYPUPOBAHUE €r0 MO KJIAaccaM, OCHOBHBIM COJEPKaTENbHBIM JHHUSIM/pa3ieiam
Kypca,

e 1a€T TPUMEPHOE paclpejesieHne Y4eOHOro BpPEMEHU, PEKOMEHIIYEMOTO JJIst
U3YYEHUSI OTJEIbHBIX TEM;

e Ipe/JIaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3yUEHHUsI yUeOHOr0 MaTepuana C
Y4E€TOM JIOTUKH IIOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBA3EH;



e 1a€T METOAMYECKYI0 MHTEpPIpETAlMIO LeJied W 3aJay U3ydeHHs MpeaMera Ha
yrayOn€HHOM YPOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPEIHETro
o0miero o0pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKH TIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl CpeaHEro oO0mero oOpa3oBaHMs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TAKXKE C Yy4€TOM OCHOBHBIX BHUOB
yueOHO-TI03HABATENbHBIX JEHCTBUI 00ydYaromerocss IO OCBOCHHUIO COJEp>KaHUS
npeaMera.

[lo BceM Ha3BaHHBIM TMO3HMIMAM B TMpOrpaMMe MO XHUMHUHM TPETyCMOTpEHa
IPEEeMCTBEHHOCTh C 00yYeHHUEM XUMHUU Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus. 3a
npeneiaMyd yCTAaHOBJIGHHOM MPOrpaMMOM MO XUMHUHU 00sA3aTENbHONW (MHBAPUAHTHOM)
COCTaBIISIIOIICH CoAepKaHusl ydyeOHOro mpeaMera «XUMHs» OCTaéTcs BO3MOXKHOCTD
BBIOOpa €ro BapHAaTUBHOW COCTABIAIONICH, KOTOpas [OJDKHA OINPEACNAThCS B
COOTBETCTBHUH C HAIIPABJIEHUEM KOHKPETHOTO POopuiIst 00ydeHHUs.

B cootBetrcTBUU ¢ KOHIeNTyalbHBIMU NoJI0keHUAMU OI'OC COO o Ha3HaueHUH
npeaMeToB 0a30BOro M yriyOJIEHHOTO YpoBHEH B cucteme auddepeHIpoBaHHOTO
00y4eHHUsI Ha YPOBHE CPEAHETO 00I1ero 00pa3oBaHusl XUMUS HA YPOBHE YIIIyOJIEHHOTO
M3Y4YEHUs HANpaBJICH HA pEaNM3alUI0 MPEEMCTBEHHOCTU C MOCIEAYIOIIMM 3TalloM
NOJIyYEHUSI XUMHUYECKOro O0pa3oBaHHMA B paMKax M3yuyeHHUs CIEHUAIbHbBIX
€CTECTBEHHO-HAYYHbIX U XMMHUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alMsIX CPEIHErO
npodecCHOHAIBHOTO OOpa3oBaHusa. B 3Toil CBA3M H3yueHHE NpeaMeTa «XUMHUS»
OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHHE W YIIIyOJIEHWE TEOPETUYECKON U
MPaKTUYECKOM TOJTOTOBKM OOYy4YaloIIMXCs, BBIOPABIIMX OMNPEAEIEHHBIN MNpOoQUIb
oOyuyeHusi, B TOM YHCJIE C NEPCIEKTHUBOW MOCIEAYIOUIETO MOIYYEHHUS] XUMHUYECKOTO
oOpa3oBaHusI B OpraHU3alMIX MPOPECcCHOHAIBHOTO 0Opa3oBaHus. Hapsiay ¢ stum, B
ceere TpedoBanuit I'OC COO k naHUpyeMbIM pe3yibTaTaM OCBOEHUs (eaepaibHON
o0pa3oBaTeIbLHOM MpPOrpaMMbl CpeHEero OO0IIero oOpa3oBaHUs M3Y4YEHHUE MpeaMera
«XUMHSD» OPUEHTHPOBAHO TAaKXKE€ HA pEIICHHWE 3ajJady BOCHUTAHHUS U COLMAIBHOTO
pa3BUTUsL 00ydaromuxcs, Ha (OPMUPOBAHUE Y HUX OOIICHHTEIEKTYaIbHbIX YMEHUH,
YMEHUW palMoHAIU3aIMN y4eOHOTO TpyJa U O0OOONMIEHHBIX CIOCOOOB JIESITEIBHOCTH,
UMEIOIIUX MEXIUCIUTUTHHAPHBINA, HAATPEAMETHBIN XapaKTep.

CocraBnsromMu - TipeaMeTa  «XUMEs» Ha ypOBHE YIIyONEHHOTO W3YyYCHUS
ABISAIOTCS  YriyOnéHHele Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumus». [Ipu ompeneneHurd MOAXOAOB K OTOOPY U CTPYKTYpHOMU
OpTraHM3aIMH COJCPKAHUS STUX KypCOB B MPOTpaMMeE MO XHUMHH 32 OCHOBY MPHUHSTHI
nonoxeHuss ®I'OC COO o paznuuusx 6a30BOr0 U yriayOJIEHHOTO YpOBHEW M3ydeHUS
npeaMera.

OcHoBy conepxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHWYEeCKash XMMHs» COCTaBIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUN U YMEHH,
OTHOCAIIMXCS K 06230BOMY YPOBHIO M3YUYEHUS MPEAMETA. DTa CUCTeMa 3HAHUW MOJTydaeT
OnpeNen€HHOEe TEOPETUYECKOE JIOTIOJHEHUE, [O3BOJIAIONIEE OCO3HAHHO OCBOUTH
CYLIECTBEHHO OONbIIUN 00bEM (pakToNOTHYECKOro MaTepuaina. Tak, Ha yrmyOaéHHOM
YpOBHE HM3yudeHHUs IpeaMera oOecreueHa BO3MOXKHOCTh 3HAUUTEIBHOTO YBEIUYEHUS



00bEMa 3HAHUUA O XMMHUYECKHX DJIEMEHTaX M CBOMCTBaX MX COEIMHEHUU Ha OCHOBE
pacIIMpeHus U YrIIyOJICHHS MPEACTABICHUN O CTPOCHHUH BEIECTBA, XMMHYECKOUW CBSI3U
U 3aKOHOMEPHOCTSIX MPOTEKaHUS peaklHil, pacCMaTPUBAEMBIX C TOYKH 3PEHUS
XUMHAYECKON KHUHETUKM M TEPMOAMHAMHUKHU. I3ydeHue NnepuoanyvecKoro 3akoHa U
[lepuonuueckoi cHUCTEMbl XUMHUYECKHUX OJJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX TMPEJCTABICHUSIX O CTPOCHHM aToMa. XHUMHUYECKas CBS3b
OOBSCHSIETCSI C TOUYKH 3PEHHUS DHEPTETUYECKUX W3MEHEHUN Tpu e€ 00pa3oBaHUU U
pa3pylIeHNH, a TAKXKE C TOUYKU 3PEHHS] MEXaHU3MOB €€ 00pa3oBaHus. M3yuyeHHne TUIIOB
peakuuii onoyiHgeTcss (OPMHUPOBAHUMEM TMPEACTABICHUN 00 3IEKTPOXUMUYECKUX
Ipoleccax M 3JEKTPOJIU3€E PACIIaBOB U PACTBOPOB BEILIECTB. B Kypce opraHmyeckoun
XUMUU NPU paCCMOTPEHUH PEAKIIMOHHOM CIIOCOOHOCTU COEIUHEHUN yaensieTcss ocodboe
BHHMaHHE BOMNpocaM 00 3JEKTPOHHBIX AP (deKTax, 0 B3aUMHOM BJIMSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEAKIIHM.

Ocoboe 3HaueHue UMEET TO, YTO Ha COJECPNKAHUE KYpCOB XMUMHUH YIIIyOJIEHHOTO
YPOBHS U3YYEHHS ISl KJIACCOB OMNpeAe€HHOro Mpoduiis (TIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JONOJHEHHUM K oOIIed cucreMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BJIMSIHUE CMEXKHBIC MpeaMeThl. Tak, Hampumep, B COJACPNKaHUU MpeaMeTa
JUISL  KJIACCOB  XMMHKO-(GHU3HUEeCKOoro mpoduiiss OoJibllloe 3HaYeHUuEe OYyIyT HMETh
AJIIEMEHTHI Y4eOHOro MaTepuania o oomiei xumuu. [Ipu u3ydenun npenaMera B TaHHOM
clly4yae akleHT OyJAeT clejlaH Ha OOIIHOCTh METOAOB MO3HAHUS, OOIIHOCTh 3aKOHOB M
TEOpUi B XUMUU U B (PU3HKE: aTOMHO-MOJICKYJIsIpHAsi Teopusl (MOJIEKYJIsIpHAsi TEOpHUsI B
(u3MKe), 3aKOHbI COXpaHEHUsS MacChl W DHEPruM, 3aKOHbI TEPMOJIUHAMMKU,
AIEKTPOJIN3A, IPEACTABICHHS O CTPOCHHUH BEIIECTB U IPYToe€.

B To ke BpeMms B cojepKaHUU MpeaMeTa ISl KJIacCOB XMMUKO-OMOJIOTHYECKOTO
npoduss OONbIINKI yIeTbHBIA BeC OyJeT UMETh OpraHuyeckass XxuMus. B aTom ciyuae
MPEAOCTABIACTCA  BO3MOXHOCTh Il Oojiee  OOCTOATENBHOTO  PacCMOTPEHMS
XUMHUYECKON OpraHU3alMK KIETKU KaK OHOJIOTHUYECKOW CHCTEMBI, B COCTaB KOTOPOU
BXOJISIT, K MPUMEPY, TAKUE CTPYKTYPHBIC KOMIIOHEHTHI, KaK JIMITHIbI, OCIKHU, YTIEBOIbI,
HYKJICUHOBBIE KHUCJIOTBI W Jpyrue. Ilpm >TOM 3HaHUSA O COCTaBe W CBOMCTBax
MIPECTABUTENEN OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB CIY’KAaT OCHOBOM JJIA
M3YYEHUS CYIIIHOCTH IPOLECCOB (DOTOCUHTE3A, AbIXaHUs, MUILEBAPECHHUS.

B mame ¢opMupoBaHHMS OCHOB HAy4HOTO MHPOBO33PEHUS, OCBOCHUS
OOIlIEHAayYHBIX METOJIOB TIO3HAHUS M OIbBITA MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHUW H3ydYeHHE TIpeaMeTra «XHUMHUs» Ha YrIyOoJIEHHOM YypOBHE OCHOBAaHO Ha
MEKIPEIMETHBIX CBA3SIX C YUYCOHBIMH MIPEAMETaMHU, BXOISIIMMHU B COCTaB MPEIMETHBIX
obOnacteit «EcTecTBeHHO-HayuHble MNpeAMeTh», «MaTemMatuka W HHPOPMATHUKA» U
«PyCCKHH SA3BIK U JINTEPATYPA.

[Ipu u3ydeHun ydeOHOTO TpenMeTra «XHUMHs» Ha YTIIyOJIEHHOM YpOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOI'O M cpeaHero oodimiero oOpa3oBaHus (Ha 0a30BOM YpOBHE),
3a/layel MepBOCTENEHHON 3HAYMMOCTHU SIBJISIETCS (POPMUPOBAHUE OCHOB HAYKH XUMHUU
KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON IEATEIHHOCTH YEeJIOBEKa U



OJIHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYphl. Pemienue 3Toit 3a1aun Ha yriyOin€éHHOM
YPOBHE U3YUYEHHsI IPEAMETA IPEANOIIAracT PEaanu3auio TaKuX LENeH, Kak:

e opMuUpOBaHME  TPENCTAaBICHHWI: O  MaTepUAIbHOM  E€IUHCTBE  MHpa,
3aKOHOMEPHOCTSIX U IO3HABAEMOCTH SIBJICHUI IMPUPOABI, O MECT€ XUMHUU B CHUCTEME
€CTECTBEHHBIX HayK M €€ Beaylledl poiu B OOECIEYEHUU YCTOWYUBOTO DPa3BUTHS
YeJIOBEUECTBA: B PEIICHUH MPOOJIEM SKOJOTUYECKON, DHEPTreTUYCCKON M THUIIEBOMN
0€30MacHOCTH, B Pa3BUTHH MEAWIIMHBI, CO3JAaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB OJHEPruM, B OOECMNEUYECHUU pPAIMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
(GhopMHUpPOBaHUM MUPOBO33PEHHUS U OOIIEH KYJIbTYphl YeIOBEKA, a TAKKE DKOJIOTHUECKHU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IPUPOTHOM Ccpee;

¢ OCBOCHHME CHCTEMBI 3HAaHHH, JIEKAIIUX B OCHOBE XMMHUYECKOM COCTAaBISAIOLICH
€CTECTBEHHO-HAYUYHOU KapTHUHBI MUpaA: (PyHIaMEHTaIbHBIX OHATUN, 3aKOHOB U TEOPUH
XUMHH, COBPEMEHHBIX MPEACTABICHUI O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIISIPHOM, O TEPMOAMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKUX PEAKUUNA, O XUMUYECKOM
PaBHOBECHH, PacTBOpax M JMUCIEPCHBIX CHUCTEMaX, 00 OOIIMX Hay4YHBIX MPUHIIMIAX
XUMHUYECKOTO IPOU3BOJICTBA;

e popMUpOBaHUE y OOYyYAIOUIUXCS OCO3HAHHOTO MOHUMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHWMHUYECKMX 3HAHUW JUIsi OOBACHEHMS KIIOUEBBIX HJAEH W Tpolsiem
COBPEMEHHOM XUMHUH, JJIsi OOBICHEHUS W TPOTHOZUPOBAHUS SIBICHHUM, HMMEIOIINUX
€CTECTBEHHO-HAYYHYIO0 MPUPOAY; TPAaMOTHOTO pElIeHHUs] MNpoOjeM, CBS3aHHBIX C
XUMHEW, TPOTHO3ZUPOBAHWS, AHAIN3a W OLEHKUM C TO3MLUHUA DKOJOTHYECKOU
0€30MacHOCTH TOCJEACTBUI OBITOBOM M MPOU3BOJCTBEHHOM JAESITEIBHOCTH YEIIOBEKa,
CBA3aHHOM C XUMHUYECKUM TPOU3BOJICTBOM, HCIIOJIB30BAHUEM U TMEpepadOTKOM
BEILIECTB;

e YIUIyOJICHHE TPECTABICHUNA O HayYHBIX METOJAX MO3HAHUS, HEOOXOJUMBIX IS
MPUOOPETEHUSI YMEHUM OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS] XUMUYECKUX
SIBJICHUM, UMEIOIINX MECTO B IPUPOJIE, B PAKTUYECKOU IESTEILHOCTH U MOBCEIHEBHOM
KU3ZHU.

B mnnane peanuzanuM MEpBOOYEPENHBIX BOCHUTATEIBHBIX U  Pa3BUBAIOIIMX
(GyHKUMIA TENOCTHOM CHUCTEMBbl CpEJHEro oO0mero oOpa3oBaHUS MpPU H3YUYECHHUH
npenMera «XUMHUS» Ha YIIyOJIEHHOM YpOBHE OCOOYIO aKTyallbHOCTh NMPUOOPETAOT
TaKue UEeU U 33/1a4, KakK:

e BOCIIUTAHUE YOEXKJIEHHOCTH B MO3HABAEMOCTH SIBICHUM TPUPOJIbI, YBAXKEHUS K
MpoliecCy TBOpYECTBA B OOJACTU TEOPETHUUECKUX U MPHUKIAJAHBIX HCCIETOBAaHUN B
XUMUH, GOPMHUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKU;

e Pa3BUTHE MOTHBAIMH K OOYUYEHHIO U TIO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
Y CAMOBOCIIMTAHHUIO HA OCHOBE YCBOEHUS 00IIEYEIOBEUECKUX [IEHHOCTEM;

e Pa3BUTHE IIO3HABATEIBHBIX HWHTEPECOB, HHTEJUICKTyAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEHW oOydJarommxcs, (OpMHUPOBAHUE Yy HUX CO3HATEIHHOTO OTHOIIEHUS K
caMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCJIOBHUIO YCIIEIIHOMN



npoeCCUOHATBHONW M OOIEeCTBEHHOW AESITeNbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3[I0POBBIO U OTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

e popMHUpOBaHNE YMEHUI M HABBIKOB Pa3yMHOTO MPHUPOIOTOIL30BAHMS, PA3BUTHE
DKOJIOTHYECKON  KyJIbTyphl, = NPUOOpPETEHHE  OmbITa  OOIIECTBEHHO-IIOJIC3HON
AKOJIOTHYECKOH JIeATETHbHOCTH.

OO6mIee 4rCIIO 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHUSI XUMUW Ha yriayOJeHHOM
YpOBHE cpeaHero oduero oopazoanus, cocrasisieT 204 yacos: B 10 knacce — 102 yaca
(3 yaca B Hezpemnio), B 11 kinacce — 102 yaca (3 yaca B HEZETIO).



COJEPKXAHUE OBYYEHUA

10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMMH.

[IpeameT W 3HaYeHUE OPraHUYECKON XHWMHH, MPEACTABICHHUE O MHOI000pa3uu
OPTraHUYECKUX COCIUHECHUMN.

DJEKTPOHHOE CTPOEHUE aToMa Yriepoa: OCHOBHOE U BO30YKIEHHOE COCTOSIHHUSL.
BasleHTHBIE BO3MOXXHOCTH aroma yriepoada. XHMHYECKas CBA3b B OPraHUYECKUX
coequHEeHMsIX. Tumbl ruOpuUaM3alMK aTOMHBIX opOuTaneil yriepoga. MexaHU3MBI
00pa3oBaHUsI KOBAJICHTHOW CBs3M (OOMEHHBI W JOHOPHO-aKUENTOPHBIN). Tumsl
NEPEKPbIBaHUSI aTOMHBIX opOuTaneil, 6- u m-cBa3u. OauHapHas, ABOWHAs U TpoilHas
cBs3b. CriocoObl pa3phiBa CBSI3€M B MOJIEKYJIaX OpraHumdeckux BemiecTB. [loHsTHE O
CBOOOJTHOM pajiuKaie, Hykieodue u ayekTpodue.

Teopus cTpoeHust opranmyeckux coeauHeHuit A.M. byTiepoBa u cOBpeMEHHBIE
MPEACTABICHUSI O CTPYKTYyp€ MOJIEKYJ. 3HAU€HUE TEOPUH CTPOCHUS OPTraHUYECKUX
coequHEHU. MonekyspHble U CTPYKTypHble (opmynbl. CTpyKTypHBIE (DOPMYJIBI
pazIMYHBIX BUJAOB: pa3BEpHyTas, COKpall€HHas, ckeneTHas. HM3omepus. Buasl
M30MEpUU: CTPYKTYpHasl, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(DPEKTHI B MOJIEKYJax
OpraHUYeCKUX COCTUHEHUN (MHAYKTUBHBIM U ME30MEPHBIN 3P(EKTHI).

[IpencraBienne o kiaccuuKaluu oOpraHuyeckux BemiecTB. lloHsiTHe O
dbyukuoHansHOM Tpynme. I'omomnorus. I'omosormyeckuwe psapl. CHcTemaTHyeckas
HOMeHKIaTtypa opranudeckux coeauHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTAEIbHBIX MPEICTABUTEIICH.

Oco0eHHOCTH M KJIacCHU(PUKALMS OpPraHUYeCKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKLINHA B OPTraHUYECKON XUMUH.

OKCIEpUMEHTAIBHBIE METOABl HM3yYEHHs BEIIECTB W HUX IPEBPALLECHUI:
O3HaKOMJIEHHE C 00pa3llaMH OpPraHMYeCKHX BELIECTB M MaTepualaMHU Ha UX OCHOBE,
OMbITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEUIECTB MPU HAarpeBaHuu (IUIaBJICHHE,
oOyriiMBaHWe M TOpPEHUE), KOHCTPYMPOBAHUE MOJIETIEH MOJIEKYJ OpraHUYeCKuX
BEILECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonorudeckuil psii ajnkaHoB, oOmias ¢opmysia, HOMEHKJIaTypa u
M30MEpHs. DJIEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP°-
rudopuau3anms aToMHbBIX opOuTaneil yriepona, o©-cBa3b. Dusnyeckue CBOMCTBA
AJIKAHOB.

XUMHUYECKME CBOMCTBA AJIKAHOB: PEAKIMU 3aMEIICHUSA, HW30MEPHU3aLNH,
NETUIPUPOBAHMS, LMKIW3alWN, NUPOJW3a, KpeKuHra, ropenus. lIpexncrasieHue o
MEXaHU3Me PeaklMi paguKaJIbHOIO 3aMEICHUS.

Haxoxnaenue B mpupoe. CriocoObl MoSydeHus: ¥ MpUMEHEHHE aJKaHOB.



Huknoankanel. OOmas ¢gopMyna, HOMeHKIaTypa M uzomepusa. OcoOeHHOCTH
CTPOCHHSI U XUMHUYECKHUX CBOMCTB MaibIX (ILHUKJIOMPOIAH, HUKIOOYyTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, LMKJIOTEeKCaH) IuKIoankaHoB. CrocoObl TMOMY4YEHUs] U MPUMEHEHUE
UKJIOAJIKAHOB.

Ankenbl. ['omonornueckuii psi ajkeHoB, o00mas Qopmyna, HOMEHKJIATypa.
DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ AlIKCHOB, SP°-THOPHIM3ALMS
aTOMHBIX opOUTanell yriepoaa, 6- U m-cBsi3u. CTpyKTypHasg U reomerpuyeckas (1uc-
TpaHc-) uzoMepus. OU3NYecKre CBOIMCTBA alKEHOB. XMMUUYECKUE CBOMCTBA: PEAKIIUU
IPUCOEANHEHNS, 3AMEIICHUS B O-TIOJIOKEHHUE MPU IBOWHOW CBSI3U, MOJIUMEPU3AUU U
okucinenus. I[IpaBmiio MapkoBHuKOBa. KauecTBEHHbIE peaklMd Ha JBOMHYIO CBA3b.
CrocoObl OJy4eHHs U IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccupukanus ankaaueHoB (CONpsDKEHHBIE, W30JMPOBAHHBIE,
Kymyaupogannsie). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOEHMSI U XMUMHUYECKHUX CBOWCTB
CONpPSDKEHHBIX AWEHOB, 1,2- m 1,4-npucoenunenue. IlonmMepusanus cOnpsKEHHBIX
aueHoB. CriocoObl MOy4yeHUsl U IPUMEHEHHUE aJIKaJUEHOB.

Ankunbl. ['oMoorudyeckuil psii alkuHOB, oOmias Qopmysia, HOMEHKIATypa M
U30MEpUs. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ] AQJIKWHOB, SP-
ruOpuan3anysi aToMHbIX opOuTanei yriaepoaa. PU3NYECKUE CBOWCTBA AJIKUHOB.
XVMMHYECKHE CBOWCTBA: PEAKLHUHM NPUCOCIWHEHHUS, AUMEPHU3ALUMUd M TPUMEpPHU3ALUHU,
okuciieHus. KuciaoTHble CBOMCTBA alKMHOB, MMEIOIIMX KOHLEBYH) TPOMHYIO CBS3b.
KadecTBeHHble peakuuu Ha TpPOiHYIO CBs3b. CHOCOOBI MOJyYEHHS] U MPUMEHEHUE
AJIKUHOB.

ApomaTtrdeckue yriaeBoAopoabl (apeHsl). ['oMonorudeckuil psiji apeHoB, oOrias
dbopMyInia, HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE
MOJIeKyJIbl OeH301a. dusznueckrue CBOMCTBA apeHOB. XUMHUYECKHUE CBOMCTBA OC€H30J1a U
€ro TOMOJIOTOB: PEaKlUMH 3aMEIICHUs B OEH30JIbHOM KOJbIE W YIJIEBOJIOPOJHOM
panukaie, peakiuy NpUucoeIMHEHUs, OKUCIIeHne roMosoros Oenzomna. [IpencraBnenue
00 OpHEHTHUPYIOIEM JACUCTBUM 3aMecTUTeNle B OEH30JbHOM KOJbLIE Ha TMpUMEpE
QJIKWIBHBIX PaJUKaNIOB, KapOOKCHIIbHOM, THAPOKCUIBHOM, aMHUHO- M HUTPOTPYIIIIHI,
aToMoOB rajoreHoB. OCOOEHHOCTHM XHMHYECKHX CBOMCTB crTupoja. llonmumepuzanus
ctupoia. CriocoObl MOTyYeHUs U TPUMEHEHUE apOMATUYECKHUX YTIIE€BOA0POIOB.

[Tpuponusiii ra3. IlomytHbie HedTsHble Tazbl. HedTh u €€ mpoucxoxkiaeHue.
KamenHbIil yroiar u mponaykTel ero mnepepadbotku. CrnocoOwl nepepaboTku HedTu:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KATAIUTUYECKUN), PpUPOPMHUHT, MHPOIH3.
[IponykThl nepepaboTku HEDTH, UX IPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOECHHE  TaJOrE€HIPOU3BOAHBIX  YIVIEBOJOPOJIOB. Peakuuu
3aMEILEeHHS TaJOT€Ha Ha TUAPOKCOrPYIITY, HUTPOIPYHILy, HHaHOTPYIITy, aMUHOTPYIIITY.
JlelicTBME Ha TaJOreHNPOU3BOAHBIE BOJHOTO M CHUPTOBOTO pPacTBOpa IMIEIOYH.
B3aumopneiicTBue  IWrajoreHaJIkaHOB € MarHMeM W UOUHKOM. [loHAtHe o



METAJUIOOPTaHUYECKUX  COEAMHEHUAX.  VICmoyib30BaHME  TaJOrE€HIPOU3BOAHBIX
YTIIEBOJOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPTaHUYECKUX BEIIECTB.

DKCIepUMEHTaIbHBIE METObl U3YUEHHUS BEUIECTB M WX MPEBPAILCHUIN: U3yUYCHUE
($U3MYEeCKUX CBOMCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTH), KAYECTBEHHBIX peaKIUil
YIIEBOAOPO/IOB PA3IUYHBIX KJaccoB (oOeclBeuMBaHHE OpPOMHOM WM MOJHOW BOJIBI,
pacTBOpa NEepMaHraHaTa Kajvs, B3aUMOJICHCTBHE alleTUIIEHAa C aMMHUAYHbIM PacCTBOPOM
okcuma cepebpa(l)), kadecTBeHHOE OOHaApy)KCHHE Vyrjiepoia H BOJIOpOJa B
OpraHMYEeCKUX BEIIECTBAX, MOJYyYEHHWE HOTWIEHa M H3YyYEHHE €ro CBOWCTB,
o3HakoMJieHue ¢ koyuekuusmu «Hedts» u «Yroms», ¢ oOpasliamu IutacTmacc,
Kay4yKOB M PE€3UHBI, MOJCIIMPOBAHUE MOJIEKYJI YIIIEBOAOPOIOB U TaJOTr€HIIPOU3BOIHBIX
YTJIEBOJIOPOJIOB.

Kuciaopoacoaepxkamme opranudyeckue coeJMHEHUS.

[IpenenvHble ogHOATOMHBIE CIUPTHI. CTpoeHUE MOJIEKYJ (Ha MpUMEPE METaHOJa
u aTa”ona). ['omonmoruueckuit psijg, obmias ¢opmyna, HU30MepUs, HOMEHKIATypa H
kinaccudukanua. DPu3nueckue CBOMCTBA TMPEACIbHBIX OJHOATOMHBIX CIIUPTOB.
BopopoaHbie CBSI3M MEXIYy MOJIEKYJaMH CHUPTOB. XMMHUYECKHE CBOMCTBA: PEAKIUU
3aMelleHus, JAeTHApaTalii, OKHUCICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMH U
HEOPraHMYECKUMHU KuciaoTamu. KauecTBeHHass peakuusi Ha OJHOATOMHBIE CIUPTHI.
JleiicTBue STaHONa W METaHOJA Ha OpraHu3M uesjoBeka. CrocoObl TONyYEeHHS] U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie >dupsl, HOMeHKIaTypa W uzoMmepusi. OCOOCHHOCTH (PUBHUECKUX WU
XUMHUYECKUX CBOWCTB.

MHOroaToMHbl€ CIHPTHI — OSTUJEHIVIMKOIb M TCIulepuH. Duznueckue u
XUMHYECKUE CBOWCTBA: PEaKUUU 3aMELICHUS, B3aHUMOJCHCTBUE C OPraHUYECKUMHU U
HEOPraHMYECKUMHU KHUCJIOTaMM, Ka4eCTBEHHAs pPEaKlMsi Ha MHOTOATOMHBIE CITHUPTHI.
[IpencraBienne o MexaHu3Me peakiui HykiaeoduIbHOro 3amernieHus. JleiicTBue Ha
opranusm yesnoBeka. CriocoObl MOMyuYeHUs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aMUMHOE BIHMSHUE THUAPOKCOTPYHIBI H
6en3onbHOTO sipa. dusnyeckue cBoiicTBa PpeHosa. OCOOEHHOCTH XUMHUYECKUX CBOMCTB
¢denona. KauectBennole peakiuu Ha ¢eHon. TokcuuHocTh (enoma. CrocoObl
MOJIy4eHUs! U puMeHeHue gpeHosa. @eHonpopmanbaeruaHas cMoJia.

KapOonwnbHble COEAMHEHUS — albJCTHIIbI U KETOHBI. DJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPyMIbl. [ OMOJIOTUYECKHE PSAbl albJIETHJI0B M KETOHOB, OOIIas
dbopmyna, uzoMepusi 1 HoMeHkiarypa. dusnyeckrue CBOWCTBA albJIECTUIOB U KETOHOB.
XVMMHUYECKHE CBOMCTBA albJEIU/IOB U KETOHOB: pEeaKIUU MpucoenuHenus. OKucieHue
aNbJIETU]IOB, KAueCTBEHHbIC peakiuuu Ha anbaerufpl. CrnocoObl MOMy4YeHUs W
MIPUMEHEHUE aTbJAETUI0B U KETOHOB.

OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBbIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHHS
MOJIEKYJl KapOOHOBBIX KHCIOT. M3oMepusi u HoMeHkiarypa. dusnyeckue CBOMCTBa
OJIHOOCHOBHBIX TMpPEAENbHbIX KapOOHOBBIX KHUCIOT. BoOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWMCTBA: KHCJIOTHBIE CBOMCTBA,



peakuusi AITepuUKALMM, PEAKIUUM C YYaCTUEM YIJIEBOJOPOAHOIO pajauKaia.
Oco0eHHOCTH CBOMCTB MYpaBbHHOM KHCIOTHI. [loHATHE O MPOU3BOIHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3Qupax. MuHorooOpasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH
CBOMCTB HEINpENEIbHBIX MU apOMaTHUYECKHX KapOOHOBBIX KHCIJIOT, JUKapOOHOBBIX
KHCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BoICIINX KapOOHOBBIX KHUCIOT:
CTEapHHOBAasl, MAaJIbMUTUHOBAs, OJEUHOBAs, JUHONE6As, JUHOJIEH08As KHUCIIOTHI.
Crioco0bl MosTydeHus: ¥ MpUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxusie d¢pupsl. ['omomormyeckuit psang, obOmas Qopmyna, H30OMepUs U
HOMEHKJIaTypa. PU3NYECKHEe U XUMUYECKHE CBOWCTBA: THAPOJIN3 B KUCIION U IEJI0YHOU
cpezne.

XKupel. CtpoeHue, (pu3nuecKMe W XUMUYECKHE CBOICTBA KHUPOB: THUAPOIU3 B
KHCIION M 1IeslouHOoM cpene. OCcOOEHHOCTH CBOMCTB KHPOB, COAEpPKALIUX OCTATKU
HEIPEAEIIBHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUPOJE.

MBpbIL14 Kak CONM BBICIINX KapOOHOBBIX KUCIIOT, MX MOIOIIEE IEHCTBUE.

OOmiass xapakrepucThka yriaeBojnoB. Knaccudukanus yriaeBonoB (MOHO-, IH- U
nonucaxapuabl). MoHocaxapuabl:  TJIIOKO3a, (pyKTOo3a, TajlakTo3a, pubo3a,
ne30kcuprubo3a. du3nyeckue CBOMCTBA M HaxoxjaeHwe B mpupoae. DoTocHHTES.
XVMMHUYECKHE CBOWCTBA IJIKOKO3BL: PEAKIHUHM C YYaCTUEM CIUPTOBBIX M aJbICTHIHON
rpymi, CIUPTOBOE U MOJIOYHOKHCIIOE OpoxkeHue. [Ipumenenne riitoko3sbl, €€ 3HaueHue B
KU3ZHENIEATEIbHOCTH Opranu3Ma. Jlucaxapuapl: caxapo3a, MalbTo3a M JIAKTO3a.
BoccranaBnuBaroniye 1 HeBOCCTaHABIMBAIOIIKME Arcaxapuabl. [ uaponu3 qucaxapuaos.
Haxoxnenue B mpupoie u mnpuMeHeHue. llommcaxapuabl: Kpaxmani, TJIMKOT€H U
nemwnrono3a.  CTpoeHWe MakKpOMOJIEKYJI KpaxMmaja, TJMKOIe€Ha U LEJUIIOJIO3BI.
@dusnuecKkre CBOWCTBA Kpaxmaia M UEJUII0JIO3bl. XMMHUYECKHE CBOMCTBA Kpaxmana:
TUAPOJIN3, KAYECTBEHHAsT peakuus C HOJO0M. XHUMHUYECKHME CBOMCTBA IEJUIIOJIO3BI:
TUAPONIN3, ModydyeHue 3(upoB 1emnoso3bl. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

OKCINEpUMEHTAIBHBIE METOABbl HM3yYEHHs BEIIECTB W HUX IPEBPALICHUI:
pPacTBOPUMOCTh PAa3JIMYHBIX CIHUPTOB B BOJE, B3aUMOJEHCTBUE 3TAHOJA C HATPUEM,
OKHMCJICHHME OSTWJIOBOIO CIMPTAa B alblIETH] HAa pPACKAIEHHOM MEIHOW IPOBOJIOKE,
OKHCJIEHHE OJTWJIOBOIO CIHUpPTAa JUXPOMATOM Kajusi (BO3MOXHO MCIOJb30BaHUE
BHUJIEOMATEPUAIIOB), KAayeCTBEHHBIE pPEAKUWH Ha alpJeruabl (C TUIPOKCHUIAOM
muammuncepeopa(l) u rugpokcumaom meau(ll)), peakius raunepuHa ¢ TUAPOKCUIOM
meau(ll), XxuMHuueckue CBOWCTBA pacTBOpPa YKCYCHOM KHCIIOTBI, B3aUMOJCHCTBUE
pacTtBopa rIoKo3bl ¢ TuapokcuaoMm meau(ll), B3aumosnelicTBue kpaxmajia ¢ HOJIOM,
pElIeHNEe dKCIIEPUMEHTANBHBIX 3a1a4 1o TemaMm «Cruptsl U QeHomasl», «KapOoHOBbIE
KUCTOThI. ClI0XKHBIE 3)UPBDY.

A3oTcoaep:kaniue OpraHnyecKue coeAuHeHus.

AMUHBI — OpraHMYecKHe MNpPOU3BOAHBIE ammuaka. Kiaccudukanus aMuHOB:
anndarryeckue U apoMaTUyYeCKue; NEpBUYHbIE, BTOPUYHbIE U TpeTudHble. CTpoeHue
MoJIeKyl, of0mias ¢opMyna, H30MEpHs, HOMEHKIaTypa U (PHU3NYECKHE CBOICTBA.



XUMHUYECKOe CBOMCTBA ann(aTUueCKUX aMUHOB: OCHOBHbIE CBOMCTBA, AJIKWJIMPOBAHUE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOUN KUCIOTON. COJM aJIKUJIaMMOHHUSI.

AHUIIMH — NpEeICTaBUTENh AMUHOB apoMarnueckoro psaa. CTpoeHHwe aHWIIMHA.
B3auMHoe BiusHUE rpynn aToMoB B MoJieKyje aHWIMHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHuiuHa. KauyecTBeHHble peakiuu Ha aHWiIuH. CrocoObl MOJMydYeHUs H
npUMeHeHue anudaTuyeckux aMuHOB. [lonydeHne aHuiIMHa U3 HUTPOOESH30Ia.

Amvunokuciotel. Homenknarypa u m3omepus. OTIOenbHbIE NPEICTABUTENN Ol
AMUHOKHUCIIOT: TJIMUUH, aJaHuH. DU3NYEeCKHue CBOMCTBA aMHHOKHCIIOT. XUMHUYECKUE
CBOMCTBA AaMHHOKHUCIOT KaK aM(pOTEpHbIX OPraHMYECKUX COCIUHEHUMN, peaKius
MOJIMKOHJICHCAllUK, O00pa3oBaHUE TMENTUIHON CBs3u. buosornueckoe 3HauyeHUE
aMUHOKUCTOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nosmMepbl. IlepBuyHas, BTOpUYHAS M TpPETUYHAS
CTpyKTypa OenkoB. XHMHUECKHE CBOWCTBAa O€JKOB: THIPOJU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEJIKH.

OKCIEpUMEHTAIIBHBIE METOABl H3YyYEHHs BEUIECTB W HX IPEBPALLCHUN:
pacTBOpeHHE OEIIKOB B BOJE, ICHATYpalis OEIKOB IPY HArpeBaHUU, LIBETHBIE PEAKIIUU
Ha O€NKH, pEelIeHUE OSKCIEPUMEHTAIBHBIX 3aJad M0 TeMaM «A30TcoAepKalue
OpraHUYeCcKUEe COETMHEHMS» U «Pacno3HaBaHue OPraHUYECKUX COETUHEHUIN.

BbicokoMouieKkyJIsIpHbIE COeIMHEHUS.

OCHOBHbIE TIOHSITUSL XHWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3ALUU, CPEIHsSl MOJIEKYJspHas
Macca. OCHOBHBIE METOABl CHHTE€3a2 BBICOKOMOJIEKYJSIPHBIX  COCAUHEHUH —
MIOJINMEPHU3ALHS U MOJUKOHIEHCALUS.

[Tonumepnsle  Matepuansl.  [lmactmacchl  (HOJAMATUIIEH,  MOJUIPONMIIEH,
MOJIMBUHWIXJIOPU, MOJIUCTUPOIL, NOJIMMETHIIMETaKPUJIAT, MOJIMKapOOHATHI,
MOJIMATUIIEHTEpEePTANIAT). Y TUIM3AIUS U IEpepadOTKa MIACTHKA.

DnacToMepbl: HaTypalbHbI KayuyyK, CUHTETHMUYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPONIPEHOBBINM, U30MTPEHOBBIN) U CUIUKOHBI. Pe3uHa.

Bosiokna: HaTypanbHble (XJIOMOK, WIEPCThb, MIENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsl crnenMalbHOTO Ha3zHayeHus: (TedIioH, KeBjap, 3JIEKTPOIPOBOISALINE
MOJIUMEPBI, OMopasyiaraeMble OJTUMEPHI).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs BEIIECTB W HX IPEBPALLECHHI:
O3HAaKOMJIEHUE C 00pa3laMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, peIlIeHHEe dKCIIEPUMEHTANIbHBIX 3a]a4 0 TeMe «Pacrno3HaBanue miaactMacc u
BOJIOKOH).

Pacuérnbie 3anaum.

Haxoxnenne MonekynsapHOM  (GOpMysbl  OPraHMYECKOTO COCAUHEHHS 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXIECHUE MOJICKYJISAPHON
(bopMyJIbl OPraHMYECKOTO COEIUWHEHHUs Mo Macce (00bEMY) MPOIYKTOB CropaHus, IO
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH U/ MU UCXOIHBIX BEUIECTB,



YCTaHOBJIEHHE CTPYKTYpPHOH (OpMyJbl OPraHMYECKOIO BELIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB WJIM CIOCOOOB MOJIyYEHHMSI, ONPEAEICHUE JOJIU BbIX0/1a MPOAYKTA
pEaKLMH OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanu3anus MeXIpeaAMETHBIX CBSI3€M NPH M3YYEHUM OpPraHWYecKord XuMuu B 10
KJlacce OCYUIECTBISIETCS uepe3 MCIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAayUHBIX
MOHSATUH, TaK U MOHATHI, MPUHATHIX B OTAEJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE IOHATHUS: SBJICHUWE, HAy4yHBIH (akT, THIIOTE3a,
TEOpus, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOACHUE, HW3MEpPEHUE,
DKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®usuka: MaTepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUUECKHAN
YpOBEHb, BEUIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBa, (U3NYECKUE
BEJIMYMHBI, EJUHULBI U3MEPEHUS, CKOPOCTh, SJHEPTHs, Macca.

buonorus:  knerka, opraHu3M, JKocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, AaBTOTPO(HBIA W TEeTepOTPO(HBIA THUI THUTAaHUS, OpPOKEHUE,
(oTOCHHTE3, IbIXaHHE, OCJIKHU, YTIEBOIbI, )KUPbI, HYKJIEUHOBbIE KUCIOTHI, (PEPMEHTBHI.

['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOTLINBO.

TexHonorus: NUIIEeBble MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOIIHE
CpelCTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIIAA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMMH.

AtoM. CocTtaB aTOMHBIX saep. XuUMUYecKuil 3nemeHT. M3orombl. CTpoeHue
ANIEKTPOHHBIX 00O0JOYEK AaTOMOB, KBAHTOBBIE YHWCIA. DHEPreTUYECKUE YPOBHU U
oIypoBHU. ATOMHBIC opOuTanu. Kinaccudukaius XUMHYSCKUAX dJIEMEHTOB (S-, p-, d-,
f-anemenTsl). PacnpenencHue 3JEKTPOHOB 1O aTOMHBIM OpPOHMTAISIM. DJICKTPOHHBIC
KOH(UTYpali aTOMOB 3JIEMEHTOB MEPBOrO—4eTBEPTOrO IMEPHOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUHU, JJIEKTPOHHBIE KOH(UTyparmu HMOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

ITepunonnueckuyt 3akoH u Ilepuoanueckas cucrema XuMU4ecKkux sneMeHTos .M.
MenpneneeBa. CBsi3b NEPUOJNYECKOTO 3aKOHA U [leproandeckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPHUEW CTPOECHHS aTOMOB. 3AKOHOMEPHOCTU W3MEHEHUS
CBOMCTB XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB 10
rpyIam u nepuoaam. 3HaueHue nepruoanydeckoro 3akona /{.11. Menneneena.

XuMuyeckass CBA3b. Buapl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTannuueckas. MexaHu3Mbl 00pa30BaHusl KOBAJCHTHOM CBSI3U: OOMEHHBIN U TJOHOPHO-
aKLENTOPHBIA. OHepruss W JJyMHa CBsA3U. [lodspHOCTH, HANpPaBIEHHOCTh M
HAChIIIAEMOCTh  KOBAJEHTHOM cBsi3U. KpatHele cBs3u. BogopogHas — CBA3b.
MexMOJIEKYIISIPHBIE B3AUMOICHCTBHS.



BaneHTHOCT, ¥ BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBs3b  AJIEKTPOHHOM
CTPYKTYpbl MOJIEKYJ C UX T€OMETPUYECKUM CTPOCHHEM (Ha TMpUMEpPE COEAUHEHUU
AJIEMEHTOB BTOPOTO MEPUOA).

IIpencraBieHne O KOMIUIEKCHBIX coeauHEHHsX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeib, JJUTaHAbl. 3HaUYEHUE KOMIUIEKCHBIX coenuHeHuil. [lonstue o
KOOPJAUHAIIMOHHOW XHUMUH.

BemecrBa  mosekyasipHOTO U HEMOJEKYJSIPHOIO CTPOCHHUS. Twumel
KPUCTAUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonsiTue o aucnepcHbIXx cucteMax. McruHHble pacTBOphl. IIpencrtaBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpaKEHHS KOHIICHTPAIIMM PAacTBOPOB: MaccoBas
JI0JIsI BEILIECTBA B pacTBOpE, MOJIsipHAs KOHIIEHTpalusi. HackIlieHHbIE U HEHACHIILICHHbBIC
PacTBOpPBI, paCTBOPUMOCTh. KpucTanmmoruaparsl.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. |pHUBHAILHBIC
Ha3BaHUs OT/CJIbHBIX NPEACTABUTEICH HEOPTAHMYECKUX BEILIECTB.

Knaccupukanuss XUMHUYECKHMX pEakIuii B HEOPTaHHMYECKOH M OpraHuyYecKou
XUMHU. 3aKOH COXPAHEHMsS MacChl BEIIECTB; 3aKOH COXPaHEHUS W MpeBpalleHUs
SHEPrUu MPU XHUMHUYECKUX peakiusax. TernoBble d(PEHEKThl XUMUYECKUX PEAKIIH.
TepMoXUMUYECKUE ypaBHEHUS.

CKopoCTh XMMHUUYECKON peakiuu, €€ 3aBUCHUMOCTh OT pPa3JIMYHBIX (DAKTOPOB.
I'omoreHHbI€ 1 reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OGpatuMble U HeoOpaTHMbIe peakiuu. XUMUYecKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DakTOpbl, BIUSIONIME HA TOJOKEHUE XUMHYECKOIO
paBHOBECHS: TeMIlepaTypa, AaBJICHUE W KOHIICHTpAllUM BEIIECTB, YYaCTBYIOIIMX B
peakuuu. [Tpunnun Jle [latense.

OnekTpoiutuueckas nuccounanus. CuiabHble U clalble AeKTpoUThl. CTENeHb
mucconpan. Cpena BOJHBIX PAcTBOPOB: KHUCIOTHAs, HEUTpasibHas, IIeTOYHasl.
Bonoponnslii mokazarens (PH) pactBopa. I'maponu3 cosneid. Peakimu norHoro ooMeHa.

OKHUCIUTENBbHO-BOCCTAaHOBUTEIbHBIE peakiuu. CTerneHb okuciaeHus. OKUCIUTEb
1 BOCCTAHOBUTENb. [Ipo1iecchl OKMCICHU U BOCCTAHOBIICHUSI. BaxKHENIIINE OKUCIIUTENN
M BOCCTAaHOBUTEIW. MeToa dJIEKTPOHHOro OajlaHca. OJEKTPOJIU3 PacTBOPOB U
pacmiaBoB BEILECTB.

OKCIEpUMEHTAIbHbIE METOJbl HW3YYEHHUS] BEIIECTB M MX NPEBPALICHUN:
pa3lioKEHUE TMEPOKCHAa BOJAOPOJAa B MPUCYTCTBUU  KaTalau3aropa, MOJAEIH
KPUCTAUTMYECKUX PEIIETOK, MPOBEACHUE pEeaKIuid HOHHOTO0 OOMEHa, OMpEeIeJICHHE
Cpeabl paCTBOPOB € MOMOIIbIO UHANKATOPOB, U3YUCHHUE BIUSHUS PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XUMHYECKOUN pEaKIuy U MOJIOKECHUE XUMUYECKOTO PaBHOBECHS.

Heopranunyeckasi xumusi.

[Tomoxenne HemeTtauioB B llepuoandeckoil cUCTEME XUMHUYECKHX DJIEMEHTOB
J.W. MeHnneneeBa ¥ OCOOEHHOCTH CTPOCHUS HX aTOMOB. (DU3MYECKHE CBOICTBa
HEMETAJIOB. AJUIOTPONHS HEMETA/UIOB (Ha MpUMEpe KHuciaopojaa, cepwl, pocdopa u

yriepoaa).



Bonopoa. Ilomyuyenue, ¢Qusnyeckue W XUMHUYECKHE CBOMCTBA: pEaKUUU C
METAJJIaMH W HEMeETajlaMu, BOCCTAHOBUTENIbHbIE CBOWCTBA. ['mapuabl. TomiuBHBIE
AJIEMEHTBHI.

[anorensl. HaxoxxneHue B Mpupoje, cHocoObl MoixydeHus, ¢Gu3NYecKue u
XUMHYECKUE CBOMCTBa. ['amoreHoBomoponbl. BaxkHeiline KUCIOpOICOAEPKAIINE
coequHEHHs] TanoreHoB. JlabopaTopHble M TPOMBIIUICHHBIE CHOCOOBI MOJyYEHHUS
rajgoreHoB. [[pumMeHeHne raJsoreHoB U UX COCIMHECHUM.

Kucnopon, o3o0H. JlabopatopHble W TPOMBIIUICHHBIE CHOCOOBI TOJYYCHUS
kuciopoaa. Ou3znyeckue u XMMUYECKUE CBOMCTBA M IPUMEHEHHUE KUCIOPOJa U 030HA.
OKcuapl v MEPOKCUBI.

Cepa. HaxoxaeHue B mpUpOJE, CIIOCOOBI MOTyUeHUs, PU3MUECKUE U XUMUUYECKUE
cBorictBa. CepoBosopoa, cyibduasl. Oxkcup cepoi(1V), okcua cepoi(VI). CepHucras u
CepHas KUCJIOTHl U UX coyd. OCOOEHHOCTH CBOWCTB CEpHOW KHUCNOTHL. [IpumeHeHue
CEphI U €€ COCTMHCHUN.

Azotr. HaxoxaeHue B mpupoie, CriocoObl MOoTyYeHus, PU3NIecKre U XUMHUUECKHUE
cBoMcTBa. AMMHUAK, HUTpUIbL. OKcUAbl a30Ta. A30THCTas M a30THAS KHUCIOTBI U UX
cosii. OcCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpriMeHeHne a30Ta u ero coeAMHEHU .
A3OTHBIE YI00pEHUS.

®dochop. Haxoxnenwme B mOpupoje, CIOCOOBI MOJMydeHHUs, (PU3MUECKUE W
xuMuueckue cpoiictBa. @ochunbl u pochun. Oxcuanl pocdopa, pochopHas KUCIOTA U
e€ conu. [Ipumenenue gpocdopa u ero coenunennii. ochopHbie y100peHHUs.

VYraepona, HaxoxaeHUe B npupoje. AIoTpornHbie Moaudukanuu. Ousndeckue 1
XUMUYECKME CBOWCTBA TMPOCTBHIX BEIIECTB, O0Opa30BaHHBIX yriaepogoMm. Oxcun
yriepona(ll), okcun yraepoma(lV), yrompHas kuciaora u €€ COaU. AKTUBHPOBAHHBIN
yroib, azacopouus. dDymiepeHsl, rpadeH, yriiepoaHble HaHOTPpYOku. IIpumeHeHue
MPOCTHIX BEIIECTB, 00OPa30BaHHBIX YIIEPOIAOM, U €0 COSAMHEHHIA.

Kpemuwnii. Haxoxpaenue B mpupone, crnocoObl TMoiy4deHus, (Qusnueckue u
xumuueckue cBoiictBa. Okcua kpemuusi(l1V), KpemHueBass KHUCIOTa, CHIJIMKATHI.
[IpumeneHue kpemMHus U ero coequHeHui. CTeKs0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxxenne wmeraisioB B Ilepuognueckor cucTeMe XUMHYECKHX JJIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmue
¢u3ndeckue cBoMcTBa MeTaIoB. [IpuMeHeHne MeTamioB B ObITy u TexHuke. CriiaBbl
METAJLJIOB.

DJIEKTPOXUMHUUECKUN psJl HampsbDkeHUH MeTtauioB. OOIue crnocoObl MOTYyUYeHHUs
METaJUIOB: THAPOMETAUTYPrus, MUPOMETAUIyprus, annekTpoMeramutyprus. [lonstue o
KOppo3un MeTaJIoB. CrioCOOBI 3alIUTHl OT KOPPO3UHU.

Obmas xapaktepuctuka MetamwioB |A-rpynner  Ilepuoanyeckoil  cucTeMbl
XUMHUYECKUX 3J1eMeHTOB. HaTpuii u kamuil: momydeHue, (QpU3MUECKHE U XUMHUYECKHE
CBONCTBA, IPUMEHEHUE NMPOCTHIX BEUIECTB U UX COCAUHEHUM.

O6mass xapakrepuctuka MetaioB |IA-rpynner  Ileprognueckoil  CHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. Maruuii U KanblMii: MOJIydeHue, PU3NIECKUE U XUMHUUECKHE



CBOKWCTBA, NMPUMEHEHUE MPOCTBIX BELIECTB U UX coeauHEeHHi. JKECTKOCTH BOJBI U
CHIOCOOBI €€ yCTpaHeHusl.

AnroMuHUI: ToNMyYeHUe, (U3NYECKUE U XMMHUYECKHE CBOWCTBA, NMPHUMEHEHHUE
IIPOCTOTO BEUIECTBA U €r0 coeAMHEHUN. AM(POTEpHBIE CBOMCTBA OKCHIA U THIIPOKCUIA
ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI aJTFOMUHUA.

OOmasi  xapakTepucThka  MeTawioB  mo6ouHslx  moarpynn  (b-rpymm)
[Teprnoanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nueckue W XUMUYECKHE CBOMCTBA XpoMa M €ro coequHeHuil. OKCUIbI U
rugapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl W auXpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMEHEHHE Xpoma.

Pu3nUeCKne U XMMHYECKHE CBOVWCTBA MApraHlla U €ro COeANHEHUN. BaxkHelmme
coemqunenuss  mapranma(ll), wmapranma(lV), wmapranma(Vl) wu  mapranma(VIN).
[lepmaHranat Kanus, €ro OKUCIUTEIbHBIE CBOKCTBA.

Ou3nuecKue U XHWMHYECKHE CBOMCTBA XKeje3a W €ro coeauHeHuil. OKCupl,
ruapokcuibl 1 conu xkenesa(ll) u xxeneza(lll). Ilonyuenue u npuMeHeHue xenes3a U ero
CILJIaBOB.

DU3NYECKUE U XMMHUYECKUE CBOMCTBA Meau U €€ coenuHeHwil. [lomydyeHue u
MIPUMEHEHUE MEJIU U €€ COCAUHEHUN.

[uuk: monyyenue, puanyeckue U XUMUYECKUE CBOMCTBA. AMGBOTEpHbBIE CBOWCTBA
OKCHJIa U TUJIPOKCHUJIA ITUHKA, TUIPOKCOKOMIUIEKCH IUHKA. [[puMeHeHne 1MHKa U ero
COEIMHEHU.

DKCIEepUMEHTaIbHBIE METObl U3YUEHHUS BEIIECTB U WX MPEBPAICHUN: N3yUEHHE
o0pa3lioB HEMETauIoB, TOpeHue cepbl, Qocdopa, xeme3a, MarHusi B KHUCIOPOJE,
M3yYEHHE KOJUIeKIuU «MeTamubl W CIUIaBbl», B3aWUMOJICMCTBUE WIEIOYHBIX H
IEJI0YHO3EMETBHBIX METaJIJIOB Cc BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEpPUAJIOB), B3aUMOJCHCTBHE ILMHKA M Kejie3a C PAcTBOpAMU KHUCIOT U
1ieo4eid, KAYeCTBEHHBIE PEAKIIMM HAa HEOPraHMYECKHWE AHWOHBI, KATUOH BOJOpPOJA U
KaTUOHBI METAJUIOB, B3aUMOJICHCTBUE THIPOKCHUIOB aIFOMUHUS U LIMHKA C PacTBOpaMu
KUCJIOT W IIEJIOYEH, PEelICHHE SKCIEePUMEHTAIBHBIX 3a/lad no Temam «l'amoreHsn»,
«Cepa u e€ coenuHeHUsD», «A30T U hochop U UX CoeqUHEHUS», «MeTaibl TJIaBHBIX
noArpynim», «MeTautbl TOOOYHBIX MOATPYIIID.

XUMHUS U KU3Hb.

Ponp xumum B obecrieueHWH yCTOMYMBOTO pa3BUTHS desoBedecTBa. [loHsTHE O
Hay4YHBIX METOAaX IO3HAHWS M METOAOJIOTMH HAay4dyHOTO WHccieaoBaHus. HaydHbie
MPUHIUINBl OpraHU3aIlMd XUMHUYECKOrOo MpOU3BOJICTBA. [IpOMBINUIEHHBIE CITOCOOBI
MOJIYYCHHS] Ba)KHEWIIMX BeHIeCTB (HAa NpUMEpe MNPOU3BOJCTBA AMMHUAKa, CEPHOM
KHCJIOTBI, MeTaHoJia). [IpoMbIuieHHBIE CTIOCOOBI TOJMYYEeHHsS] METaUIOB W CIUIABOB.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOWIEH Cpelbl U €ro nociaeAcTBus. Poiab Xxumuum B
o0ecreyeHnn YHEPreTHYECKON O€30MaCHOCTH.

Xumuss u  300poBbe  yenoBeka. JlexkapcrBeHHble — cpeacTtBa.  [IpaBuna
MCIIOJB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUN MEIULIUHBI.



XuMUsl THIIU: OCHOBHBIE KOMIIOHEHTHI, NUIIEBble 100aBkU. Poib Xumuum B
o0ecrnevyeHny MUIeBOi 0€30MaCHOCTH.

Kocmernueckne wu mapdromepnsie cpenactBa. bertoBas xumusa. [IpaBuia
0€30IM1acCHOT0 UCII0Ib30BaHMs IPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM KU3HU.

XuMusi B CTPOUTEJIBbCTBE: BAKHEHIIME CTPOUTENbHbIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHUS B CEIBCKOM X03siiicTBe. OpraHnyecKrie U MUHEPAIbHbBIE YIOOPCHHUS.

CoBpeMEeHHbIE KOHCTPYKLIMOHHBIE MaTepUalibl, KpacKd, CTEKJIO, KepaMHUKa.
Marepuains! 11 31eKTpoHUKU. HaHoTexHOIOr M.

Pacuérnrlie 3agaun.

Pacuérel: Maccel BemiecTBa WM OOBbEMa Ta30B MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOLIMX B PEAKIMH BEIIECTB, MaCChI
(00bEMa, KOIMYECTBA BEIECTBA) MPOIYKTOB PEAKIMH, €CIM OJHO W3 BELIECTB MUMEET
npuMecH, Macchl (00bEMa, KOJMYECTBA BELIECTBA) NPOAYKTa PEaKLUH, €CIU OJHO U3
BEILIECTB JAHO B BHJIE PAaCTBOpPA C OINPEAEIEHHONM MAacCOBOW I0JEH PacTBOPEHHOIO
BEILIECTBA, MACCOBOM JOJIM M MOJISIPHOM KOHILIEHTPALIMM BEIIECTBA B PAcTBOPE, A0
BBIX0/1a IPOAYKTA PEAKLUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU U3YYCHUH OOIIEH M HEOPraHUYEeCKOM
xumMuH B 11 Kimacce ocynecTBISIETCS Yepe3 UCMOJIb30BAHHE KaK OOIMX €CTECTBEHHO-
HAy4YHbIX MOHATHM, TaK ¥ MOHSTHI, MPUHATHIX B OTIAEIBHBIX MPEAMETaX €CTECTBEHHO-
Hay4YHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHBIE IOHATHUS: SBJICHUE, HAy4YHBIA (akT, TUIIOTE3a,
TEOpus, 3aKOH, aHalIMu3, CHUHTE3, KilaccU(UKAIMs, NEePUOIUYHOCTb, HAOIIOJIEHUE,
MU3MEPEHNE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®u3nka: Marepus, MUKPOMHUD, MAKpOMHp, ATOM, DJIEKTPOH, IPOTOH, HEWUTPOH,
WOH, W30TONBI, PAaJINOAKTUBHOCTb, MOJIEKYJIA, 3HEPre€TUUYECKUI YpPOBEHb, BEIIECTBO,
Teno, OO0BEM, arperaTHo€ COCTOSHHE BEIIECTBA, HACAJIbHBIA Ta3, (U3NYECKUE
BEJIMYMHBI, EUHULBI U3MEPEHUS, CKOPOCTh, SJHEPTHUS, Macca.

buonorus: kineTka, opraHu3M, dKocucTeMa, Ouocdepa, mMeTadonIM3M, MaKpo- U
MUKpPOAJIEMEHTBI, OCJKH, KUPbI, YIJIEBOJAbI, HYKIEMHOBBIE KHUCIOTbHI, (EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILLECTB ¥ IOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepasbl, TOpHBIE MOPOABI, MOJE3HbIE MCKOIMAEMbIE, TOILIMBO,
pecypchl.

TexHoOrus:: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOUTEIbHBIE
MaTepUaJIbl, CEJIbCKOXO35MCTBEHHOE IPOM3BOJACTBO, ITMUIIEBAs MPOMBIIIICHHOCTD,
dapmalieBTHUECKass TPOMBIIUIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKHUX IPEmapaToB,
MIPOU3BOJACTBO KOHCTPYKLUMOHHBIX MAaTEpPHANIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMEBI 110 XUMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B  CTPYKTYypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS IMpEAMETa «XUMUS» HAa YPOBHE CPEIHEr0 OOIIETo
00pa3oBaHMs BBIACJIEHBl CJIEAYIOIIHUE COCTaBIAIONIME: OCO3HAaHUE OO0yYaromUMUCS
POCCUMCKOM  TPaXJaHCKOW  WACHTUYHOCTH;  TOTOBHOCTb K  CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH M CaMOONPEIEICHNUI0; HaJIWYue MOTHBAMM K OOY4YEHMIO;
TOTOBHOCTBH M CIIOCOOHOCTh 00YYaIOIUXCSl pyKOBOACTBOBATHCS MPUHATHIMA B OOLIECTBE
npaBWjIaMd W HOPMaMU I[IOBEJICHUSA;, HaJIUYKWE MPABOCO3HAHMS, IKOJIOTHYECKOU
KYJIBTYpbI; CHOCOOHOCTb CTaBUTh LI U CTPOUTH KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE ~ pe3ydbTaTbl  OCBOCHMS  NpeaMera  «XHMHS»  OTPAKAIOT
COPMUPOBAHHOCTh ~ OMbITA IIO3HABAaTEJIBHOM W  MPAKTUYECKOH  JEsTeNbHOCTU
oOy4Jaronuxcs B NpOLECcce peain3ai 00pa3oBaTENbHON J€ATEIbHOCTH.

JIM4HOCTHBIE  pe3yJibTaThl  OCBOEHMS  mpeaMera  «XHMHS»  OTPAXKaIOT
COPMUPOBAHHOCTh ~ OMbITA  [O3HABATEJIbHOM W  MPAKTUYECKOW  J1€ATEIbHOCTU
oOyuaroluxcs B MpoIecce peaar3aui 00pa30BaTENbHON JEATENbHOCTH, B TOM UUCIE B
YacTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

OCO3HaHUsl OOYyYarOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY M IIPABOIOPAJIKY;

IIPEICTABIICHUS O COLMATIBHBIX HOPMAaX U IIpaBUiIaX MEKJINYHOCTHBIX OTHOLICHUN B
KOJUIEKTHUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOH JEATEIBHOCTH NPHU CO3AAaHUM Y4EOHBIX
IIPOEKTOB, PEIICHWU Y4YEOHBIX M MO3HABATEJIbHBIX 3ajlad, BBIIOJHEHUH XUMHUYECKHX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JTOTHUKY U apryMEHThI
JIPYTUX MPU aHAJIU3€ PA3TMYHBIX BUIOB YU4€OHOM JAESTENbHOCTH;

2) NaTPHOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO  OTHOIIEHWS K HWCTOPUYECKOMY M  HAy4YHOMY  HACIEIUIO
OTCUYECTBECHHON XUMUM;

yBaXEHUSI K TpOLEcCy TBOpYECTBAa B OOJAaCTM TEOPUHM U MPAKTHUYECKOIrO
MPWIOKEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JAaHHbIE HAYKH €CTh PE3YJIbTAT JIITUTEIbHBIX
HaOII0ACHUH, KPOTIOTJIMBBIX SKCIEPUMEHTAIBHBIX MOMCKOB, MIOCTOSIHHOTO TPpyAa YYEHBIX
Y IIPAKTUKOB;

MHTEpECa W IO3HABATEIbHBIX MOTHBOB B IOJIYYEHHM M IOCJIEAYIOLIEM aHAIU3e
MH(POPMAIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBEACHUS;



CIIOCOOHOCTH OLIEHHMBATh CUTYallUM, CBSI3aHHbIE C XUMHUYECKHUMM SIBICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEICHHUE U IOCTYIKNA CBOMX TOBAPHILEH C MTO3ULIAN
HPABCTBEHHBIX U ITPABOBBIX HOPM M C YYETOM OCO3HAHUS NIOCIEICTBUNA ITOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

MOHMMAHUS [IEHHOCTEN 37]0pOBOro M 0e30macHoro 0opasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY M TICHXHYECKOMY
310pPOBBIO;

coOmo/ieHns TmpaBui Oe30macHOro oOpallleHus ¢ BEIIeCTBAMH B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MMOHUMAaHUsI LIEHHOCTU NPAaBWJI MHJMBHUAYAJIbHOTO M KOJJIEKTUBHOTO O€301aCHOIO
IIOBEJCHUS B CUTYyALUAX, YTPOXKAIOIIUX 340POBBIO U KU3HHU JIIOJIEH;

OCO3HaHHUSl TMOCJHEACTBUH M HENPUATHS BPEIHBIX MpPUBBIUEK (YNoOTpeOsieHus
aJIKOTOJIs, HAPKOTHUKOB, KypEeHHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTU B Y4E€OHO-HCCIIEOBATENbCKON IEATENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIBbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4acTHE€ B PEIICHHM IMPAKTUYECKHX 3aa4 COLMAIbHON
HaIPaBJIEHHOCTH (B paMKax CBOErO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUYEHHIO MPOPECcCUil pa3InuyHOTO pojaa, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHUSI MPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYLy, JIIOIAM TPYJa U PE3YJIbTATAM TPYAOBOM JAEATENBHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUIYaJbHOW TPaeKTOpUU OOpa30BaHMI,
Oynymieit mpodeccud U peanu3alvu COOCTBEHHBIX >KHU3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHUMHHM, HWHTEPECOB M TOTpEeOHOCTEH
00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKH  I1eJIECOO0Pa3HOr0 OTHOIIEHUS K TMPUPOJE KaK HCTOYHHKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMaHUsl TrJ00aJbHOTO  XapakTepa SKOJOTUYECKHX MpoOiieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHON CPEABL;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUNW XUMHUHU JJIs1 PEIICHHUs
BOIIPOCOB PAIMOHAIBHOTO MTPUPOONOIH30BaHNUS;

AKTUBHOTO HEINPUATUS IECUCTBUM, NMPUHOCALIMX BpEX OKPYXAIOLIEH IPUPOIHON
cpele, YMEHHs IPOTHO3UPOBATh HEOJIAronpusTHbIE 3KOJOTMYECKHE TMOCIEICTBUSA
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJU4Msl PA3BUTOIO SKOJOTUYECKOIO MBILUIEHUS, HKOJOTMYECKON KYyJIbTYpBI,
ONbITAa JEATEIBHOCTH SKOJIOTMYECKOW HAIIPABICHHOCTH, YMEHHsI PYKOBOICTBOBAThHCS
UMHU B [03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLIMAJIBHOW IMpPAaKTHUKE, CIIOCOOHOCTH U
YMEHHSI AKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMopoOuH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:



MHUPOBO33pEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKu U
OOIIIECTBEHHOM MPAKTUKH;

MOHUMAHUA CENU(PUKN XUMHUM KaK HAayKd, OCO3HaHHS €€ poju B (hOpMHpPOBAHUH
palOHAJIBHOIO HAyYHOTO MBILIUICHUS, CO3JaHMM LIEJOCTHOTO TPEACTAaBIECHUs 00
OKpY’KaIOIlIEM MHpE KaK O €JUHCTBE HPUPOJbI U YEJIOBEKa, B MO3HAHUM HPUPOTHBIX
3aKOHOMEPHOCTEH U peleHuH mpoOaeM COXpaHeHHUs MPUPOTHOTO PAaBHOBECHS,

yOeKAEHHOCTH B 0COO0M 3HAYMMOCTH XMUMUHU ISl COBPEMEHHOM ITUBUIIM3AINH: B €€
TYMaHUCTHYECKONW HANpaBICHHOCTH M BaXXHOM pOJNM B CO3/JIaHUM HOBOM 0a3bl
MaTepUaIbHON KYyJIbTYpbl, B PEIICHUU TIJIOOAJbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS
YeJIOBEYECTBA — ChIPHEBOW, SHEPreTUUECKON, MUIIEBON U FKOJIOTMYECKON 0€30I1aCHOCTH,
B Pa3BUTHH MEIUIMHBI, OOECIICUYCHUHN YCIOBUU YCHEIIHOTO TPyJda M HSKOJIOTHUYECKU
KOM(DOPTHOM KU3HU KaXKIOTO WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJIOB TO3HAHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh IOJIydaeMble
3HAHUA JJIS aHajdu3a U OOBSICHEHHUS SIBJICHUH OKPYKaIOILEro MHpa U MPOUCXOASAIIUX B
HEM HM3MEHEHWH, yMEHHsS JelaTh OOOCHOBaHHBIC 3aKIIOYEHHS HAa OCHOBE HAyYHBIX
(aKkTOB M MMEIOIIUXCS TaHHBIX C IIETBIO MOTyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUA JJISl PEIICHUs
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYAILIUSX;

WHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY MOJIyYE€HHIO HOBBIX 3HAHWH MO XMMHH B COOTBETCTBUHU C XKU3HEHHBIMU
MOTPEOHOCTIIMU;

UHTEpEcCa K OCOOCHHOCTAM TpyJa B pa3UyHbIX cdepax npodecCuoHaIbHON
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yJabTaThl OCBOCHHUS MPOrpaMMbl MO XHMHUU Ha YpPOBHE
cpeaHero oo01ero 00pa3oBaHus BKIHOYAIOT:

3HAYUMBIC ISt dbopMupoBaHus MUPOBO33pEHUS o0yJaroumxcs
MEXIUCHUIUIMHAPHBIE  (MEXIPEAMETHbIE) OOIeHayYHbIe TOHSITHS, OTPAKAIOIINE
L[EJIOCTHOCTh HAYYHON KapTUHBI MUpPA U CHEIU(PUKY METO/IOB IMO3HAHUS, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaX (Marepus, BELECTBO, dHEPIHs, SBJICHHUE, MPOLECC, CUCTEMA,
HAy4YHBIA (PaKT, TPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, MCCIEIOBaHNUE,
HaOIII0/IeHUE, U3MEPEHUE, SKCTIEPUMEHT U JPYTHE);

YHHUBEpCadbHble Yy4eOHble JeHCTBUS (IMO3HABATENbHbIE, KOMMYHUKATHUBHEIE,
perynaTuBHbIE), obecneunBarone (GopMUpoBaHHE (PYHKIMOHAIBHONH TPAMOTHOCTH H
COLIMAJIbHON KOMIETEHIIMH 00yJaroImuXCs;

CIIOCOOHOCTh 0OYYarOIIMUXCSl MCIIOJIb30BATh OCBOEHHBIE MEXKINUCLUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE IEUCTBUS B MIO3HABATEIBHON U
COLIMAJIbHOM ITPAKTHKE.



MeranpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIA/ICHUE YHUBEPCATbHBIMU YYEOHBIMU

M03HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSTENbHO (HOPMYITUPOBATh U AKTyaIM3UPOBATh MPOOJIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPENEIIATh LEJU ACSITEIbHOCTH, 3a7aBasi apaMeTpPhl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThl ICSITEIHLHOCTH C TOCTABICHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh P OCBOCHUM 3HAHUN NPHUEMBI JIOTUYECKOTO MBILIIJIEHUS: BBIICIATh
XapaKTepHbIC TMPU3HAKH TMOHSATHUH W YCTaHABJIMBATh HUX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIHNE OHATHUSA JIJIs1 0OBSICHEHUSI OTJAEIBHBIX (JAaKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAHUS M KPUTEPUM IS KJIAcCU(PUKAIMUA BEHIECTB U XUMHUUYECKUX
pEaKLnil;

YCTaHABIIMBATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBIICHUSIMU;

CTPOUTDH JIOTUYECKUE PACCYXKJEHUs (MHIYKTUBHBIC, JECIYKTUBHbBIC, IO AHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTHM U MPOTHUBOPEUYUS B PAacCMaTPUBAEMBIX  SIBJICHUSX,
(dhopMyIHpOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

OPUMEHSTh B MPOLECCE IMO3HAHUSA WCIOJIb3YyEMbIE B XHUMHH CHMBOJIUYECKHE
(3HAaKOBBIE) MOJIECIIH, TIPEOOPA30BBIBATh MOJACIBHBIC MPEICTABICHUS — XUMHYCCKUM 3HAK
(cuMBOJI) 2yIeMeHTa, XuMu4eckas (Gopmylia, YpaBHCHHE XUMHUYECKOW pEaKuu — MpU
pelieHnd Y4eOHBbIX MO3HABATEIBHBIX M MPAKTUYECKUX 3ajJlad, MPUMEHSITh Ha3BaHHbBIC
MOJICTIbHBIE TPEJCTABICHUS JJISI BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HcCIeA0BATEILCKIE AeiiCTBUS:

BJIaJIETh OCHOBAaMH METO/I0B HAyYHOT'O MO3HAHUSI BEIIECTB U XUMUYECKUX PEAKIIHA;

dbopMyIUpoBaTh HEJM U 3aJa4d MCCIEAOBAHHUS, HCIOJIb30BaTh MOCTABIICHHBIC U
CaMOCTOSTENbHO C(HOPMYITUPOBAHHBIE BOMPOCHI B KaUE€CTBE MHCTPYMEHTA TMO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

BJIQJIETh HABBIKAMHU CAMOCTOSITEILHOTO TUIAHUPOBAHUS U MPOBEICHUS YUYCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHMS HaOJI0JaTh 3a XOJOM Mpoliecca,
CaMOCTOSTENILHO TPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIHpOBaTh OO0OOIIEHUS U
BBIBOJIBI  OTHOCHUTEJIBHO JIOCTOBEPHOCTU PE3YyJbTAaTOB HCCIEAOBAHUSA, COCTABISIThH
000CHOBaHHBIN OTUET O MPOJICTaHHON paboTe;

puOOpeTaTh OMBIT YYEHUUECKON MCCIIEI0BATEILCKON U MPOSKTHOM IEeSATEIbHOCTH,
IPOSBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIIbHOMY MOUCKY METOJIOB PELICHHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMUYHbIX METOJA0B MTO3HAHMSI.

3) pabora ¢ nngopmanueii:

OpUEHTHUPOBATLCSA B PA3IUYHBIX HCTOYHUKAX WHGOpMAIUU (Hay4HO-TIOMYJIsSIpHAS
JuTEpaTypa XMMHUYECKOIO COJAEpXaHUs, CIpaBOYHbIE MocoOus, pecypcbl MHTepHera),
aHATM3UPOBATh MH(POPMAIIUIO PA3TUYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUIECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;



(opMyIMpPOBATH 3aIIPOCHl U MPUMEHATH Pa3InYHbIE METOBI IIPU IIOUCKE U 0TOOpE
uH(pOpMaLu, HEOOXOAUMOM /IJIsl BBIMOIHEHUS YUeOHBIX 337a4 ONPEeAeIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HMCHOJb30BaHUS  HMHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAbHYIO (OpMY MNpeACTaBlIeHUs HH(popmanuu
(cxeMbl, TpaduKH, JUarpaMmbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYYHBIA SI3bIK B KA4E€CTBE CPEJCTBA MpU paboTe C XUMHUYECKOU
uH(pOpMaliel: TPUMEHATh MEXIpeAMETHbIE (PU3nUecKre U MaTeMaTHUECKHUE) 3HAKU U
CUMBOJIbI, (hOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuKaTHBHbBIE YHUBEpPCcAJIbHbIE YYeOHbIE TeiCTBHA:

3aJ1aBaTh BOMPOCHI IO CYMIECTBY 00CYX/TaeMOl TeMBbI B XOC THAIOTa W/ JIH
JTUCKYCCHH, BICKa3bIBaTh HJICH, (JOPMYIUPOBATH CBOM MPEIIOKEHUSA OTHOCUTEIHLHO
BBITIOJIHCHHS TTPEUIOKCHHOM 3a1a4H;

BBICTYIIAaTh C IIpPe3CHTAlMeld pe3yibTaTOB II03HABATEIBLHON  JCATEIBHOCTH,
MOJIYYEHHBIX CaMOCTOSITCIFHO HMJIM COBMECTHO CO CBEPCTHHKAMH IPH BBIMOJHCHHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOW padOThl IO HCCACIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECCTB, pealiu3alli y4eOHOTrO MPOeKTa, U (POPMYIMPOBATH BBIBOJBI IO
pe3ynbTaTaM TIPOBEIEHHBIX MCCIICJOBAHUN ITyTEM COrJIaCOBaHUS IO3UIMKA B XOC
00CyXeHUsI 1 OOMEHa MHEHHUSIMHU.

PeryisiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHSA:

CaMOCTOSITEJIbHO  IUIAHUPOBATh W OCYUIECTBIATH  CBOKO  ITO3HABATEIIbHYIO
NEATENIbHOCTh, ONpenensas €€ LelIu W 3aJadd, KOHTPOJUPOBaTb M IO Mepe
HE0OXOAMMOCTH KOPPEKTUPOBATH MPeAIaraéMblii aaropuT™M J€HCTBHUIA TPU BBIITOJIHEHUH
y4eOHBIX U MCCIEAOBATENbCKUX 3ajad, BeIOUpaTh HamOoJee 3(PGEeKTUBHBIN COco0 HUxX
pelIeHus C YYETOM MOTYUYEHHUSI HOBBIX 3HAHUI O BEIIECTBAX U XMMHUYECKUX PEAKIIUIX;

OCYILECTBJISTh CAMOKOHTPOJIb  JIEATEIBHOCTM HAa OCHOBE CaMOaHalin3a W
CaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yNabTaThl OCBOEHUS MPOrpPaMMbl MO XUMHHM Ha YIIIyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro OO0IIEro 0O0pa30BaHMs BKIIOYAKOT CHEUU(PUUYECKUE IS
yueOHOro mpenMera «XuMHs» HayyHble 3HAHUS, YMEHHS W CIOCOOBI AEMCTBHI IO
OCBOGHHUIO, MHTEpHpETalMl W MpeoOpa3oBaHUIO 3HAHWM, BUABI JEATEIHHOCTH IO
[IOJyYEHHUIO HOBOTO 3HAHMS U IPUMEHEHHUIO 3HAHUM B Pa3JIMYHbIX yY€OHBIX CUTyalUsX, a
TAaK)K€ B PEANBHBIX >KM3HEHHBIX CUTYyallMsX, CBA3aHHBIX C XUMHEH. B mporpamme mno
XUMUH IPEIMETHBIE PE3YJIbTaThl IPEACTABIEHBI I10 TOJaM U3Y4YCHUS.

10 KITACC

[IpeameTHbIE PE3yNIbTATHl OCBOCHUS Kypca «Oprannyeckast XuMHUsD» OTPaKaroT:



c(hOpMHUPOBAHHOCTDH MPEJICTABIICHUNA: O MECTE M 3HAUEHUH OPTaHUYECKOW XUMUU B
CHUCTEME ECTECTBEHHBIX HAayK W €€ pOJlM B OOECIEYCHHH YCTONYHMBOTO Pa3BUTHSA
YeJIOBEUECTBA B PEIICHWH MPOOJEM HKOJOTUYECKON, IHEPreTUYCCKONM M THUIIECBOM
0e30MacHOCTH, B PAa3BUTUM MEAMUIMHBI, CO3JaHUM HOBBIX MAaTE€pUAlOB, HOBBIX
UCTOYHUKOB DHEPruU, B OOECMEYEHUU pPAIMOHAIBHOIO MPUPOJIONOIb30BaHUSA, B
(GhopMHUPOBAaHUM MUPOBO33PEHUS U OOIIEH KYJIbTYphl YEIOBEKA, a TAKKE IKOJOTUUCCKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U IPUPOJTHOU CPEIE;

BJIAJICHHE CUCTEMON XUMHUYECKUX 3HAHHUM, KOTOPAsi BKIIOYAET: OCHOBOIIOJIATAOIINE
HOHATHS — XUMUYECKUN 3JIEMEHT, aToOM, S/IPO M 3JICKTPOHHAs 000JI04Ka aToma, S-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSHUS aToMa, TUOpUAM3AIUs
aTOMHBIX OpOUWTaseil, HOH, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTD, CTETICHb
OKHUCJICHUS, XUMUUYECKasl CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBINA O0BEM, YIiaepOoHbIN
ckeneT, (yHKIMOHAIbHAS TpyMMa, pajukal, CTPYKTypHble (opmyisl (pa3BEPHYTHIE,
COKpallI€HHbIC,  CKEJETHBIE), HU30MEpPUS  CTPYKTypHass ¥  IPOCTpPaHCTBEHHAas
(reomeTpuueckasi, ONTHUYECKast), M30MEPHI, TOMOJIOTHUYECKHH  psAl, TOMOJIOTH,
YIJIEBOJAOPOABI, KUCIOPOJ- U Aa30TCOACPKAIIUE OPTraHUYECKHUE COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS; TEOPUHU, 3aKOHBI
(nepuoamueckuit 3axoH J[. V1. Menneneena, Teopusi CTpOSHUSI OPTaHUYECKUX BEIIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPIruM MPU XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK XUMUU,
MHPOBO33PEHUYECKNE 3HAHMS, JIEKAIIUE B OCHOBE IMOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XHMHUYECKHX SIBJICHUW; TMPEACTABICHUS O MEXaHU3MaX XHUMHUYECKUX
peakuuii, TepMOJUHAMUYECKUX M KHMHETUYECKHX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O
B3aMMHOM BJIMSIHUM AaTOMOB M TPYIIl aTOMOB B MOJIEKYJaX (MHIYKTUBHBIN W
Me3oMepHbI dddekTrl, opueHTanthl | u Il poma); daxronormyeckue cBeiaeHUs o
CBOMCTBaX, COCTaBe, IMIOJY4YCHUHM M O€30MaCHOM UCIIOJIb30BAHUU  BaXKHEHIIMX
OpraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATETLHOCTH YeNOBEKa, OOIIMX
Hay4YHbIX TMPUHIMNAX XHUMUYECKOr0 MPOU3BOACTBA (HA TMpPUMEpPE MNPOU3BOICTBA
MeTaHoJIa, iepepadoTku HepTH);

c(hOPMHUPOBAHHOCTh YMEHHU: BBISBIISITh XapaKTEpHbIE MPU3HAKKA TOHSATHMH,
YCTAHABJIMUBATh MX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME TIOHATHS IIpU
ONMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCTUHEHMUIA;

c(hOpMHUPOBAHHOCTh YMECHHIA:

UCIIOJIb30BaTh XWMHUYECKYI0 CUMBOJIMKY IS COCTaBJIEHUS MOJIEKYJSPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJETHBIX) (OPMYJ OpPraHUuYECKHUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XUMHUUYECKUX PEAKIUM M PpacKpbIBaTh HUX CYIIHOCTH:
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA MTOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO
OajlaHca ATUX peaKIUi, peakuii MOHHOrO0 OOMEeHa MYTEM COCTaBJIEHHUS UX MOJHBIX U
COKpPAIIEHHBIX HOHHBIX YPAaBHEHUM;

M3TOTaBJIMBATh MOJIEIM MOJIEKYJ OPraHMYECKHX BEMISCTB ISl WILTIOCTPAIUU UX
XMMHUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOCHUS,



c(OPMUPOBAHHOCTh YMEHMI: yCTaHaBIMBATh NPHUHAIJIEKHOCTh H3YUYEHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTABY U CTPOCHUIO K OINpPEeAeNEHHOMY KiacCy/Tpyrie
COCIMHEHHM, NaBaThb UM Ha3BaHUS MO cuctemarnyeckoil HomeHkiatype (IUPAC) u
NPUBOJIUTH TPUBUAJBHBIC HA3BaHUS IS OTACNBHBIX MPEACTaBUTENCH OpPraHUYECKHX
BEUIECTB  (ITWJIEH, aleTWJIEeH, TOJYyOJ, TJHMIEPUH, OSTUJIICHIIIMKOIb, (EeHo,
dbopManbaerua, ameranbAeTui, aleToH, MypaBbHHAs KHCJIOTa, YKCyCHas KHCJIOTa,
CTEapHHOBAas, OJIEMHOBAas, IMAJBMUTUHOBAs KHUCJIOTHI, IJIMIHMH, QJIaHWH, MaJlbTO3a,
bpyKTO3a, aHWINH, TUBUHUI, H30TIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUS OINPEACNIATh BUJ XUMHUYECKON CBS3M B OPraHUYECKUX
COEIMHEHUSIX (KOBaJICHTHAsI U MOHHAS CBSI3b, G- U T-CBS3b, BOJIOPOHAS CBA3b);

c()OPMUPOBAHHOCTh ~ yMEHHUS NPHUMEHATh  MOJOXKEHUS  TEOPUU  CTPOEHUS
opranuueckux BemecTB A. M. BbyrnepoBa st 0OBSCHEHHS 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa ¥ CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHMM XapaKTEepU30BaThb COCTAB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA TUIUYHBIX IPEACTABUTEIEH PA3JIMUHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJKAaHOB, IMKJIOAJKAHOB, AJIKEHOB, AJIKaJHEHOB, AJIKHHOB, ApPOMATHYECKUX
YTJIE€BOJAOPOAOB, CIUPTOB, aJIbJIETUAOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX H
CIIOKHBIX 3(QUPOB, >XUPOB, HUTPOCOECAUHEHUN H aMHHOB, aMHHOKHCIIOT, OEJIKOB,
yriaeBoloB (MOHO-, M- U TMOJUCAaXapuA0B), WILIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXIYy HUMH  ypaBHEHUSIMU  COOTBETCTBYIOUIMX  XUMHYECKHMX  pEakuuid ¢
HCIIO0JIb30BAaHUEM CTPYKTYPHBIX (hOpMyIT;

c(OpPMHUPOBAHHOCTh YMEHUS MOATBEPKIATh HAa KOHKPETHBIX MPUMEpax XapakTep
3aBHCHUMOCTH PEaKLMOHHONW CHOCOOHOCTH OPraHMYECKHX COECIUHEHHH OT KpaTHOCTU U
THIIa KOBAJIEHTHOW CBS3M (G- U T-CBS3M), B3AUMHOI'O BJIMSHUSA aTOMOB U IPYIIIT aTOMOB B
MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UICTOUYHUKH YIJIEBOJOPOIHOTO ChIPhS
(medTh, TPUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKh U MPAKTUYECKOe
MpPUMEHEHHE TPOAYKTOB NEpepadbOTKH;

c(OpPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOU 3HAHUMN O €CTECTBEHHO-HAYYHBIX METOJ1aX
MO3HAaHUS — HAOJIOJIEHUH, U3MEPEHUHU, MOJIETUPOBAHUM, JKCIIEPUMEHTE (PEalbHOM H
MBICJICHHOM) U YMEHHUS IPUMEHSTh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHS TMPUMEHSATH OCHOBHBIC OIEPALUU MBICIUTEIbHON
JESTeIbHOCTY — aHajJu3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHHe, CHCTEMaTU3aluIo,
BBISIBIICHUE TMPUUYMHHO-CIEJACTBEHHBIX CBSI3€M — JIJI1 WM3Y4YEHUsI CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIIUM;

c(hOPMUPOBAHHOCTh YMEHMI: BBISBISTH B3aUMOCBA3b XHMMHUYECKUX 3HAHUHN C
MOHATUSMUA W TPEICTABICHUSIMH JPYTMX €CTECTBEHHO-HAYYHBIX MPEIMETOB I OoJiee
OCO3HAaHHOI'O0 IOHMMAaHHUS CYIIHOCTH MaTe€pUalbHOIO €IWHCTBA MHpPA, HCHOJb30BAThH
CUCTEMHBIE 3HAHHUS [0 OPraHUYECKOW XHMMHUMU HJi1 OOBSCHEHUS U TMPOTHO3HPOBAHUSA
SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHUH: MPOBOAUTH PACUETHI MO XUMHYECKHM (QopMmyliaM U
YpaBHEHUSAM XHMUYECKUX PEAKIHMI C MCIONb30BaHHEM (U3NYECKUX BEIMYMH (Macca,



00BEM Tra3zoB, KOJMYECTBO BELIECTBA), XapAKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (POPMyJbl BEHIECTBA MO M3BECTHHIM
MAacCOBBIM JOJISIM XMMHYECKHX JJEMEHTOB, MNPOAYKTaM CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AHAIM3UPOBATH M OILICHUBATh C
MO3UINI 9KOJOTHUECKOH O€30MacHOCTH TOCHEACTBHUSI OBITOBOM W TPOU3BOACTBEHHOMN
JESTeIbHOCTH 4YEeJIOBeKa, CBA3aHHOW C TiepepaboTKOM BEHIECTB, HCIOIB30BATh
MOJYYCHHbIC 3HAHUS JJISI TPUHSTUS TPAMOTHBIX pEUICHU MpoOJieM B CUTyalUsIX,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CAMOCTOSITEBHO IUJIAHUPOBATH U IMPOBOJUTH
XUMUYECKUN SKCIIEPUMEHT (TI0JIydYeHHUE M W3YUYEHHE CBOWMCTB OPTaHMYECKUX BEIIECTB,
Ka4EeCTBEHHBIC PEAKIMU YTIIEBOJOPOJOB PA3JIMYHBIX KIIACCOB M KHUCIOPOJICOAEPKAIINX
OPraHUYECKUX BEUIECTB, PELICHUE JSKCIEPUMEHTAIBHBIX 3a7ad I10 PACIO3HABAHUIO
OpPraHMYECKUX BELIECTB) C COONIOJIGHHEM TpaBui Oe30macHOro oOpallieHus cC
BEIIIECTBAMH M JIa0OPATOPHBIM 00OpYyAOBaHHEM, (POPMYIMPOBATH LIE€Tb HCCIECIOBAHMS,
MPEACTABIATh B Pa3IMyHON (opMe pe3yabTaThl 3KCIEPUMEHTA, aHAJU3UPOBATh U
OLIEHUBATh UX TI0CTOBEPHOCTS;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

coOMI0/IaTh TpaBWJIA HKOJOTHYECKU IIEIeCO00pa3HOro TMOBEJAEHUsT B OBITY U
TPYAOBOM JEATENBHOCTH B LEIAX COXPAHEHUS CBOETO 3/I0POBBS, OKPYXKAIOILIEH
MIPUPOTHOM CPENbl U TOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JIEUCTBUS HAa IKUBBIE OpPraHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszaress [1/1K;

aHAJIM3UPOBATh  1E€TECOO00Pa3HOCTh TMPUMEHEHUS OpPTraHWYECKUX BEIIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3;

c()OPMUPOBAHHOCTh ~ YMEHHUW:  OCYUIECTBJIATh  LIEJICHANIPABICHHBIM  TOMCK
XUMUYECKON WHGOpPMAIIMKM B Pa3IMYHBIX HCTOYHHMKAX (Hay4yHas M y4eOHO-HaydHas
JIUTEpaTypa, CpeacTBa MaccoBod wuHpopManuu, VHTEpHET W nApyrue), KPUTHUECKH
aHAIM3WPOBATh XMMHUYECKYIO HH(POpMAIHIO, TepepadaThiBaTh €€ M HCIOIh30BaTh B
COOTBETCTBHHM C IMOCTaBJIECHHON y4eOHOM 3a/1auei.

11 KUIIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOIIass M HEOpraHWYeCKas XUMH
OTPaXKaroT:

c()OPMUPOBAHHOCTh  MPEJCTABICHUN: O MaTepuaJbHOM  E€IUHCTBE  MHUDA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SABJIEHUM MPUPOIBLI, 0 MECTE U 3HAYECHUH XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOECHEYeHMHM YCTOWYMBOIO Pa3BUTHS, B
permeHnn MpoOJeM SKOJOTUYECKOW, SHEPreTHYECKOW W MHUIEBOM O€30MacHOCTH, B
Pa3BUTUM MEJUIIMHBI, CO3JIAHUU HOBBIX MATEPHUAIOB, HOBBIX MCTOYHHMKOB SHEPIHH, B
o0ecreyeHnn palMoHaIbHOTO MPUPOONOIb30BaHUs, B (POPMUPOBAHUU MUPOBO33PEHUS
U 00Iel KyJbTypbl YEOBEKa, a TaKXKe JKOJIOIMYEeCKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IPUPOIHOM CPELE;



BJIAJICHUE CUCTEMON XMMHYECKHUX 3HAHUM, KOTOPAsi BKIKOYAET: OCHOBOIIOJIATAOIINE
MOHSTUSL — XUMUYECKUHN DJIIEMEHT, aToM, SIpPO aToMa, U30TOIIbI, JIEKTPOHHAsT 000JI09Ka
aToma, S-, p-, d-aromMHBIE OpOMTAIM, OCHOBHOE M BO30YXJIEHHOEC COCTOSIHHS aToMa,
rUOpUIU3aIIUs aTOMHBIX opOuTanei, VIOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJCHTHAs,
WOHHAsl, MeTaJUInuecKasi, BOJOpPOJHAs), KpHUCTALIMYECKass pPEHIETKA, XUMHUYECKas
peakius, pacTBOpP, DJICKTPOJUTHI, HEINEKTPOIUTHI, SJICKTPOIUTHYECKAS JUCCOIUAIINS,
CTENEeHb JHMCCOLIMAIMU, BOJOPOJHBIA IOKa3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTEIIb,
TErI0BOM 3(PHEeKT XUMUYECKON peakliu, CKOPOCTh XUMUUYECKOU PEaKIMKU, XUMUYECKOE
paBHOBeCHE; TEOPUU M  3aKOHBI (TEOpHUS]  AIEKTPOJUTHUYECKOM  JUCCOLMAIINH,
nepuoandeckuil 3akoH .M. MenneneeBa, 3aKkOH COXpAaHEHHsSI MacChl BEIIECTB, 3aKOH
COXpPAHEHUSI W TMPEBPAICHUS] SHEPTUHU MPU XUMHUYECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCUCTBYIOMIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE NMOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJICKYJSIPHOM U HAIMOJEKYJISIPHOM  YPOBHSX;
MPEJCTAaBICHUSI O MEXaHM3MaxX XHUMHUYECKHX peakiui, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKAHUS, O XHUMHYECKOM pPABHOBECHUHU,
pPacTBOpPaX U JAUCIIEPCHBIX cUCcTeMaX; (haKTOJIOTUYECKUE CBEJACHHS O CBOMCTBAX, COCTABE,
MOJYyYeHUH U OE€30MacHOM HCIOJIb30BaHUU BAXXHEUIIHWX HEOPraHWYECKUX BEIIECTB B
OBITY W TIPAKTUYECKON NESITEIBHOCTH YEJIOBEKA, OOIIUX HAyYHBIX MPUHIUIIAX
XUMHUYECKOTO MTPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHHI: BBISIBISATh XapaKT€PHbIE TMPU3HAKU TOHATHIA,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIIUE TMOHATHS MpPH
OTMMCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBpAICHU;

chOpPMUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XHWMHYECKYIO CHUMBOJIMKY IS
cocTaBiieHHs] (POPMYJT BEIIECTB M YPABHEHUN XMMHYECKUX PEAKIUH, CHCTEMATUYECKYIO
nomenkiatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUS OIPEACNATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKUX AJIEMEHTOB B COSIMHEHUSIX, BUJ] XUMUUECKOU CBsI3U (KOBaJIEHTHAsI, MOHHAS,
MeTaJlJTnYecKasi, BOAOPOAHAs ), TUTl KPUCTALITNYECKON PElIETKH KOHKPETHOTO BEIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHJIA
XUMUYECKON CBSI3M M THUIMA KPUCTAUTMUECKOW PEImETKH, OOMEHHBIM U JIOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHHUM: KJIaCCU(UIIMPOBATh: HEOPraHUYECKUE BEIIECTBA IO
UX COCTaBy, XMMHUYECKHE PEaKIMU [0 pa3IUYHbIM MpU3HAKAM (YUCIYy U COCTaBy
pearupyronmx BEMIeCTB, TEIIoBOMy JGh(dEKTy peakiuu, HW3MEHCHHUIO CTeneHel
OKHCJICHHSI  AJIEMEHTOB, OOpaTUMOCTH, Yy4YacTUIO Kartaiu3aropa U  JpYyrue);
CaMOCTOSATENIbHO BBIOMpPATh OCHOBAHMSI M KPUTEPUHU M KiIAacCU(PUKAUMUA H3Yy4aeMBbIX
BEILIECTB U XUMUYECKUX PEAKIUI;



c(hOpMHUPOBAHHOCTh YMEHHMSI PACKpPBIBATh CMBICI TNepuoauyeckoro 3akona JI. W.
MenneneeBa W JIEMOHCTPHPOBATH €ro CHUCTEMATHU3HPYIONIYI0, OOBICHUTEIHHYIO U
MPOTHOCTUYECKYIO (PYHKINU;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XMMHUYECKHX DJEMEHTOB NEPBOrO—4YeTBEPTOro mnepuogoB Illepuogmueckon
cucremsl J[.MI. MenneneeBa, HCHOJNB3ys IOHATUS «IHEPIETUYECKUE YPOBHMY,
(QHEPreTUYEeCKUEe IOAYPOBHH», «S-, P-, O-aTOMHBIC OpOWUTANIM», «OCHOBHOEC W
BO3OY)XIEHHOE DSHEPreTHUYECKHUE COCTOSHHS aToMa»;, OOBSCHATh 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB XUMUYECKUX AJIEMEHTOB M UX COEAMHEHUN O IEPUOIAM U TPyIIam
ITepuomnueckoinr cucremsl J[. WM. MenzaeneeBa, BalleHTHbIE BO3MOXXHOCTH AaTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUSI UX IJIEKTPOHHBIX 000I0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE
CBOIMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T'€HETUUYECKOU
CBSI3U  MEXKIy  HEOPraHMYECKMMH  BEIIECTBAMH C  MOMOIIBKD  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTH YMEHUS pPacKpbIBaTh CYIIHOCTB: OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajlaHca 3THUX
peaKiuii; peakiuii HIOHHOTO OOMEeHa MyTEM COCTABJICHUSI MX TMOJHBIX M COKpAIIEHHBIX
MOHHBIX YpPaBHEHM;, peaKIMil TUIPOJIN3a; peakiuil KOMIUIEKCOOOpa3oBaHusi (Ha
MpUMepe TUAPOKCOKOMITIEKCOB IMHKA U AJTFOMUHUS );

c(hOpPMHUPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX
peaAKUMil ¢ YUYETOM UX SHEPTETUUYECKUX XAPAKTEPUCTUK, XapaKTEp MU3MEHEHUSI CKOPOCTH
XUMUYECKON pEaklud B 3aBUCHMOCTH OT Pa3IUYHBIX (DAKTOPOB, a TAKKE XapaKTep
CMEIIEHUS! XUMUYECKOTO PABHOBECHUSI TI0]1 BIMSHUEM BHEITHUX BO3JIEUCTBUMA (TPUHIIUIL
Jle IllaTenne);

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMUUYECKUE PEaKIIMH, JIeKaIlUe B
OCHOBE TMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOTHI, aMMHaKa, OOIre Hay4dHbIC
MPUHITUITBEI XUMAYECKHUX TTPOU3BOCTB; 11E€JI€CO00Pa3HOCTh MPUMEHEHHSI HEOPTaHNYECKUX
BEIIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHS COOTHOIIICHUS PUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHUW O METOAaX HAYYHOIO MO3HAHUS
SBJICHUW TpUpPOABl — HaONIOACHUE, HW3MEpPEHHEe, MOJICTUPOBAHUE, DKCIICPUMEHT
(peayibHBIM U MBICTIEHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHS IPUMEHSITh
OTU 3HAHUS TMPU DKCIEPUMEHTATHHOM WCCJICIOBAHUU BEIIECTB W I OOBSICHECHUS
XUMUYECKUX SIBJICHUU, UMEIOIIUX MECTO B MPHUPOJE, MPAKTHYECKOU JeATEIbHOCTU
YEJI0BEKA U B MOBCEAHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHUS BBISBISATH B3aWMOCBSI3b XWMUYECKMX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JAPYIUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB i Ooiiee
OCO3HAHHOTI'0 MOHUMAaHUSI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHS MPOBOAUTH PACUYETHI: C MCIOJIB30BAHMEM IOHSATUN
«MaccoBast JOJIS BEILIECTBA B PACTBOPE» U «MOJIAPHASI KOHIIEHTPALUs»; MAcChl BEIIECTBA
ni 00bEMa Ta3a Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCEe WM O0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIUU BEMIECTB; TeIIoBoro J¢@deKkra peaxkiuu; 3HAYCHUS



BOJIOPOJIHOTO TIOKa3aTesisi pPAacTBOPOB KHUCIOT M IIEJOYed C H3BECTHOM CTENEeHbIO
JAMCCOIMAIH; MacChl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIH, €CTIH OTHO U3
WCXOJHBIX BEHIECTB JAHO B BHUJIE PAcTBOpA C OMNPEACIEHHOM MaCcCOBOM JIOJNEH
pPacTBOPEHHOIO BEIIECTBA WM JIaHO B H30bITKE (MMEET NpPHUMECH); JOJId BbIXOZa
POJYKTa peakuu; 00bEMHBIX OTHOIIICHU Ia30B;

cOPMUPOBAHHOCTh yYMEHMM: CaMOCTOSITENIbHO IJIAHUPOBaTh U MPOBOJUTH
XUMUYECKUN SKCHEPUMEHT (IIPOBEACHUE PEAKUMN HMOHHOIO OOMEHA, MOJTBEPKIACHHUE
KAueCTBEHHOIO0 COCTaBa HEOPraHMYECKUX BELIECTB, OMNPENEICHUE CPEAbl PacTBOPOB
BEUIECTB C MOMOIIBIO HHIUKATOPOB, W3YYCHHE BIHUSHUS PA3IUYHbIX (HAKTOPOB Ha
CKOPOCTb XMMHUYECKOM pEakiuu, peHIeHHe HKCIEPUMEHTAIBHBIX 3aJad M0 TeMaM
«Merams» u «Hemertayiel»y) ¢ coOmoAeHHEM MpaBHJl 0€30MaCHOTO OOpallleHHs ¢
BEILIECTBAMH M JIA0OPATOPHBIM 00OpPYIOBaHHEM, (POPMYIHPOBATH LIETb HCCIEAOBAHMS,
MPEACTABNIATh B PA3IUYHOM (opMe pe3yibTaThl SKCIEPUMEHTa, AHAIU3UPOBATH U
OLICHMBATh UX JIOCTOBEPHOCTB;

c(OPMUPOBAHHOCTh YMEHMI: COOJIOJaTh MpaBWiia IOJb30BAHUS XUMHUYECKOU
MoCyI0i 1 J1abopaTOpHBIM 000PYAOBAHUEM, OOPAILICHUS C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIUSIMU IO BBIMIOJIHEHHUIO J1a00OPaTOPHBIX XUMUYECKUX OMBITOB, SKOJOTUYECKU
1eJ1eCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LENSIX COXPaHEHMS
CBOETO 3JI0POBbsI, OKPYKAIOLIEW MPUPOJHOW CPEAbl U IJOCTHMIKEHHUS €€ YCTOMYMBOIO
pa3BUTHS, OCO3HABaTh ONACHOCTb TOKCHYECKOTO JEHCTBUS Ha >KUBbIE OpPraHU3MBbI
ONPEAECIEHHBIX HEOPraHMUYECKUX BEIIECTB, TOHUMAas cMmbica nokaszareis [TK;

c(OPMUPOBAHHOCTh ~ YMEHHUI:  OCYHIECTBJISATH  IIEJICHANPABIEHHBI  MOUCK
XUMUYECKON WHGOpPMAIIMK B Pa3IMYHBIX HCTOYHHMKAX (HayyHas M y4eOHO-HaydHas
JauTepaTypa, CpelncTtBa maccoBoil umHpopmainuu, WHTepHEeT M aApyrue), KpUTHUECKU
aHAJIM3UPOBaTh XMMHUYECKYIO HH(pOpMalMIO, MepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHHM C IMOCTAaBJIEHHON YUeOHOMU 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

N KounvecTBO 4acoB DJIeKTPOHHbIE
11/-11 HaumeHoBaHue pa3/ieioB U TeM NMPOTrPaAMMBbI Beero Konrpoabusie IIpakruueckue (uupposbie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcbi
Pa3nen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOl XUMUM
1.1  TloBropeHnue u yrnyOsieHHe 3HAHUMA 4 BH6H_HOTeKa LIOK
https://lesson.edu.ru/04/10
L2 crpoonms opraraccxnx coommcmt A, M. 4 Bu6arorexa LIOK
https://lesson.edu.ru/04/10
byrneposa
Hroro no pazneny 8
Pa3znea 2. YrieBoaopoabl
21 IIpenenpHbIe yIIIEBOAOPOABI — AJIKAHBI, 5 1 bu6mmoreka [IOK
UKJI0OATKAHBI https://lesson.edu.ru/04/10
29 HenpenenbHbie yrieBoaopoibl: aJKeHblI, 14 5 1 bubnuorexa [JOK
aJKaJaueHbl, ATIKUHBI https://lesson.edu.ru/04/10
2.3  Apomarmueckue yrieBoJ0pOJbI (ApCHBI) 8 1 Eggi?ﬁ;se;?nggﬁru 104/10
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJIOPOJOB U X 4 bubmuorexa [JOK
nepepaboTKa https://lesson.edu.ru/04/10
2.5 ["aioreHnpon3BoAHbBIE YTIEBOAOPOIOB 4 1 BH6H_HOTeKa HOK
https://lesson.edu.ru/04/10
Hroro no pazneny 35

Pasnen 3. Kuciopoacoaep:xkaniue oprannyeckKue coeinHeHust

bu6mmorekxa [IOK
31 Crmproi. derion 1 . . https://lesson.edu.ru/04/10
KapOoHWIIbHBIE COCAMHEHHS: allbACTHIBI 1
3.2 keronsl. KapOboHoBbIe KHCIOTHI. CIIOKHBIC 21 1 bubmorexa HOK

s¢upsl. XKupsl

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
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3.3 VYrineBosl

Hroro no pazneny

Pasnen 4. A3oTcoaepskamme opraHudeckne coeIMHeHust

9 1
41

bu6mmoreka [IOK
https://lesson.edu.ru/04/10

4.1  AmuHbl. AMUHOKHUCIIOTHI. benku 12 2 E’E/'[IS;I:I;I/(I);:SK(?n.Lé(d)fru 104/10
Hroro no pazueny 12
Paspen 5. BeicokoOMOJIeKy I pHbIE COeIUHEHUSA
5.1  BpICOKOMOJEKYJIAPHBIE COEIUHEHUS 6 BH6H_HOTeKa LIOK
https://lesson.edu.ru/04/10
Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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11 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM
Kontpoabubie Ipaktnueckue (uupposbie)
n/n MPOrpamMMmbl Bcero
padoThbI padoThsI o0pa3oBaTte/ibHbIE
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoandeckuii 3aKoH U Buborexa LIOK
1.1 Ilepronnueckas cucTeMa XUMHUYECKHUX 9 .
https://lesson.edu.ru/04/11
sneMenToB /. 1. MenneneeBa
bubnuoreka [{OK
1.2 Crpoenue BemiectBa. MHOTOOOpasue BEIIECTB 11 1 hitps://lesson.edu.ru/04/11
bubnunoreka LIOK
13 KUMHUCCKUE Peakiinu 19 1 3 https://lesson.edu.ru/04/11
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubnunoreka LIOK
2.1 Hemeraner 31 1 3 https://lesson.edu.ru/04/11
bubnunorexa LIOK
2.2 Meraet 23 2 2 https://lesson.edu.ru/04/11
Hroro no pazgeny 54
Pa3znen 3. XuMus M :KHN3Hb
bubnmorexa LIOK
3.1 MeToab! TO3HAHUA B XUMHUHU. XUMUS U KU3Hb 9 https://lesson.edu.ru/04/11
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 5 8

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne
o/ Tema ypoka Beero KonTpoabHbie
padoThI

Pa3nen 1. TeopeTnueckue 0OCHOBBI Oprannyeckoil xumuu (8 yacon)

ATOMBI, MOJIEKYJIbI, BelllecTBa. CTpoeHue aToma.
Ilepuonnueckuii 3akoH u [lepronuueckas cuctema 1
XUMHYECKHX d1eMeHTOB /.M. MeHaeneeBa

IMpakTnyec
KHe padoThl

Jara
usyude
HUS

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

Pacuetsl 0 ypaBHEHUSIM XUMHUYECKUX PEAKLIUN. 1 bubnunoreka [JOK
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH. https://m.edsoo.ru/00adcad
PactBopsl. Komtonasie pactBopsl. [ 'naponus 1 bu6immoreka [IOK
cosedt. KommiekcHele coennuenus https://m.edso0.ru/ff0d50d2
CraproBas JuarHoctudeckas padbora 1 bubmorexa [OK
TapTOBasl JUarHOCTUYECKas T

prosat A P hitps://m.edsoo.ru/ff0d5002

IIpeamer 1 3HaYCHUE OPraHUYECKON XUMMUH, Poccuiickas sneKTpoHHAs
IIKOJIa

IpeJCcTaBIeHNEe O MHOI000pa3uK OpraHnYecKUX 1

COEeIMHEHUN

DJEeKTPOHHOE CTPOEHHE aToMa yriepoja (OCHOBHOE
U BO30YXKIEHHOE COCTOSIHUS ). BaseHTHbIE 1
BO3MOXKHOCTH aToMa yriepoja

XUMHYECKas CBSI3b B OPraHUYECKUX COCTUHEHUSIX.
Mexanu3mbl 00pa30BaHMs KOBAJIEHTHON CBSI3H, 1
crocoOBbI pa3phiBa CBs3EH

https://resh.edu.ru/subject/le
sson/6149/start/170388/

Poccuiickas snekTpoHHast

IIIKOJIa
https://resh.edu.ru/subject/le
sson/6149/start/170388/

Poccuiickas snekTpoHHast

IIKOJIa
https://resh.edu.ru/subject/le
sson/6149/start/170388/

Bunst uzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
OneKTpoHHBIE YPPEKTH B MOJIEKYJIaX 1
OpPraHUYeCKUX COeIMHEHUN

Poccuiickas snekTpoHHast
IIKOJa
https://resh.edu.ru/subject/le
sson/6149/start/170388/

Pasznea 2. Yriesogopoan! (35 yacos)
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AJKaHBI: TOMOJIOTHUECKHH psii, o0mas Gopmyna,

Poccwuiickas anexTpoHHas
IIKOJIa

9 OMEHKJIATYpa U U30ME 3JIEKTPOHHOE .
HOMCHKJIATYPa 1 H30MCPHA, STCKTPOHHOC H https://resh.edu.ru/subject/le
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT sson/6151/start/149993/
dusnyeckue U XUMUYECKHUE CBOMCTBA aJIKAHOB. Poccwuiickas s7iekTpoHHAs

10 H €HUE e.C §) LIKoIa .

AXOAVICHHC QTKAHOB B HPHPOA TOCOOI https://resh.edu.ru/subject/le
IIOJIyCHHA M NPUMCHCHHUC aJIKaHOB sson/6151/start/149993/
3aueT Nel o Teme: "OCHOBHEIE KJIaCCHI

. bubaunoreka [JOK

11 e e e . Ipene e
OPTAHIHACCKIX COCIMHCHHUH. LIPEACTBHDT https://m.edsoo.ru/ff0d50d2
YTJIEBOAOPOIBI".

[Muknoankansl: 001mas Gopmyina, HOMEHKIaTypa U
12 HU30MEepHs, 0OCOOCHHOCTH CTPOSHUS U XUMUYCCKUX BH6H.HOTCK3 HOK
. https://m.edsoo.ru/ff0d50d2
CBOICTB, CITIOCOOBI OyYEHHUS U IPUMEHEHUE
Pemienne pacu€THBIX 3a/1a4 Ha ONIPEACIICHHUE
MOJICKYJISIPHOUM (POPMYJITBI OPTaHHYECKOTO BEIIECTBA
13 10 MacCOBBIM JOJISIM aTOMOB 3JIEMEHTOB, BXOISIINX BH6H_HOTeKa LHOK
https://m.edsoo.ru/ff0d50d2
B ero cocras. Cucremaruszanusa U 00001ueHue
3HAHUHU I10 TEME
AJKeHBI: TOMOJIOTHYECKUH psij, o01as popmyia, Poccuiickas SMeKTPOHHas

14 HOMEHKJIaTypa, AJIEKTPOHHOE U TPOCTPAHCTBEHHOE MIKOJIA
cTpoeHue MoneKy. CTpyKTypHas ¥ IiUC-TpaHC- https://resh.edu.ru/subject/le
H30MepHs! AJKEHOB sson/5412/start/212563/
®u3nyecKue 1 XUMUUECKHE CBOMCTBA aJIKEHOB. Bubmmorexa [IOK

15 n M https://resh.edu.ru/subject/le

paBHIIO VIAPKOBHIKOBA sson/5412/start/212563/

Poccuiickas snekTpoHHast

1 HIKoJIa _

6 CrocoOsI ToTy4YeHus ¥ IPUMEHEHNE aJTKEHOB https://resh.edu.ru/subject/le
sson/5412/start/212563/
butmmoreka [IOK

17 [Ipaktrueckas padora Ne 1 mo teme "llomydenne https://lesson.edu.ru/lesson/
ATUJICHA ¥ H3YYECHHE €TO CBOMCTB" 399fdd14-4bal-48e5-a428-

dae10d492c6e

18 Pemenne pacy€THBIX 3a/1a4 Ha ONIPEICIICHHE Bu6amoreka LIOK

MOJIEKYJIIPHOH (hOPMYITBI OPTaHUYECKOTO BEIIEeCTBA

https://lesson.edu.ru/lesson/
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399fdd14-4bal-48e5-a428-
dae10d492c6e

AJKaiueHbl: CONPsHKEHHBIC, U30JIMPOBAHHBIE,

bubmmorexa [JOK
https://lesson.edu.ru/lesson/

19 KymynupoBaHHble. OCOOEHHOCTH IEKTPOHHOTO 6d123393-6708-4b9F-ac01-
CTPOCHHSA a983b95b854a
bubmmorexa [IOK
20 XuMHYECKHE CBONCTBA COHpH)KéHHBIX JUCHOB. https://lesson.edu.ru/lesson/
CniocoOblI Moy4eHus U NpUMEHEHHUE alIKaIueHOB 6df23393-6f08-4b9f-ae01-
a983b95b854a
bubmmoreka [JOK
21 3auer Ne2 mo Teme: "HemnpenenbHbie https://lesson.edu.ru/lesson/
YTJI€BOJOPOAbL. AJIKEHBI U aJIKaJUEHBI" 399fdd14-4bal-48e5-a428-
dae10d492c6e
AJIKMHBI: TOMOJIOTUYECKHH psij, 00mas Gopmyna, EH6HI;I/CI>T6K3 HS)K ; /
ttps://lesson.edu.ru/lesson
22 HOMEHKJIATypa, 3JIEKTPOHHOE U HpOCTpaHCTBeHHOC 05092929-6741-407¢-84b5-
CTPOCHUC MOJICKYII, (1)I/I3I/I‘I€CKI/I€ CBOHCTBA 009292468356
bubnuorexa LIOK
N https://lesson.edu.ru/lesson/
23 XUMHUYECKHe CBOMCTBA aJTKMHOB 05092929-6741-407¢-84b5-
009292468356
bub6mmoreka [IOK
24 KauecTBeHHbIE peakliui Ha TPOMHYIO CBSI3b hitps://lesson.edu.ru/lesson/
05¢92929-6741-4d7c-84b5-
009292468356
butmmoreka [IOK
https://lesson.edu.ru/lesson/
25 CriocoObI nostyyeHust 1 IPUMEHEHNE alIKUHOB 05092929-6741-407C-84b5-
009292468356
) butmmoreka [IOK
26 Pemenne 3amau: pacu€rhl Mo ypaBHEHHIO https://lesson.edu.ru/lesson/
XUMUYECKON pEeaKnn 7dada027-8448-418f-b416-
fbaledd4ab6d
butmmoreka [IOK
97 3adet Ne3 mo Teme "ANKWHBI, XUMHYECKHE https://lesson.edu.ru/lesson/
cBoiicTBa" 53cd2379-2a45-43b1-9f67-
7ebcdaf03ce0
28 ApeHbI: TOMOJIOTHYECKUH psf, o0mias ¢popmyna, Poccuiickas sneKTporKas

IIKOJIa
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HOMEHKJIaTypa. DJINEKTPOHHOE U POCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYN OeH30J1a U TOIyoja, UX
buznyeckue cBoiicTa

https://resh.edu.ru/subject/le
sson/4775/start/150494/

29

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEILCHUS

Poccuiickas snekTpoHHast
IKOoJa
https://resh.edu.ru/subject/le
sson/4775/start/150494/

30

31

32

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH
MPUCOEANHEHUS, OKUCIIEHUE TOMOJIOTOB O€H3071a

OCco0EHHOCTH XUMHYECKUX CBOHCTB CTHUpPOJIa

3ayeT Ne4 o teme: "PerieHne pacu€THbIX 3a7a4 Ha
OTpeieTICHUE MOJIEKYIISIPHOI (hOPMYITBI
OpraHMYecKoro Beecrna'

Poccuiickas snekTpoHHast
HIKOJIa
https://resh.edu.ru/subject/le
sson/4775/start/150494/

bubnunoreka IJOK
https://lesson.edu.ru/lesson/
d86d7d00-d5b4-491d-aded-
c3ddal9feef4

Bbubnmoreka IJOK
https://lesson.edu.ru/lesson/
7dada027-8448-418f-b416-
fbaledd4ab6d

33

CrniocoObl nosydeHus 1 NpUMEHEHUE apeHOB

Poccuiickas anekTpoHHast
HIKOJIa
https://resh.edu.ru/subject/le
sson/4775/start/

34

35

36

['eHeTHUECKas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMH
YTJIEBOJIOPO/IOB

Pacuérbl o ypaBHEHUSAM XUMUYECKUX PEAKLIUN.
Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 TeMe

[Tpuponnsriii raz. [lomyTHble HEPTAHBIE Ta3bl

Poccuiickas snekTpoHHast
HIKOJIa
https://resh.edu.ru/subject/le
sson/4775/start/

bub6mmoreka [IOK
https://lesson.edu.ru/lesson/
7dada027-8448-418f-b416-
fbaledd4ab6d

butmmoreka [IOK
https://lesson.edu.ru/lesson/
99557a5e-2221-43e0-97b8-
983de535c44d

37

KaMeHHBII yronb U MpoayKThI €ro nepepadoTKu

butmmoreka [IOK
https://lesson.edu.ru/lesson/
99557a5e-2221-43e0-97b8-
983de535c44d
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Hedtp 1 ctocoos! e€ nepepadbotku. [Ipumenenue

butmmoreka [JOK
https://lesson.edu.ru/lesson/

38 1
MIPOJIYKTOB TIepepaboTKu HePTH 99557a5e-2221-43e0-97b8-
983de535c44d
bubmmoreka [JOK
39 ['eHeTnyeckas CBS3b MEXAY pPa3IMYHBIMU KJIaCCaAMU 1 https://lesson.edu.ru/lesson/
YTJIEBOAOPOIOB 99557a5e-2221-43e0-97b8-
983de535c44d
["anoreHonpou3BOAHbIE YTIIEBOAOPOIOB: EI/I6HI;I/(I)TCKa H(?K y /
. ttps://lesson.edu.ru/lesson
40 JIEKTPOHHOE CTPOEHME; PEaKLIUU 3aMEIIECHUS 1 99557a56-2221-4360-97bs-
rajnorexa 983de535¢c44d
JlelCTBHE IEN0YeN Ha TAIOTEHIIPOU3BOIHBIE. EH6HI;I/CI>T6K3 HS)K ; /
. ttps://lesson.edu.ru/lesson
41 BzaumopeiicTBre AUTaIOreHaIKaHOB ¢ MarHueM 1 1 99557a56-2221-4360-97bS-
TMHEOM 983de535¢44d
bubnunoreka LIOK
42 Cucrematu3zanus u 0000IIeHHE 3HAHUI TI0 pa3aeny 1 https://lesson.edu.ru/lesson/
"VYrineBonopoasr" 6c919641-7956-4130-b1fd-
c7e71db395d7
bubnunorexa LIOK
" " https://lesson.edu.ru/lesson/
43 KonTponbhas pabota no Teme "YriaeBoJ0po bl 1 1 6abf1680-4eb5-4612-8635-
44d63cccf518
Pa3nea 3. Kuciopoacoaepskamue opranndeckue coequHenus (41 yac)
[IpenenbHbIE 0IHOATOMHBIE CITUPTHI: Poceriickas aMeKTpoHHas
44 TOMOJIOTHUECKUH psifl, oOmiast popmysia, CTpoeHue 1 IIIKOJIA
MOJIEKYJI, U30MEpHsl, HOMEHKJIIATypa, https://resh.edu.ru/subject/le
knaccuukanys, pu3nUecKrue CBOMCTBA s50n/4769/start/150550/
Poccuiickas snekTpoHHast
XVMHYECKHE CBONWCTBA IPEAEIBHBIX OJHOATOMHBIX HIKOJIA
45 1 ) .
CIIUPTOB https://resh.edu.ru/subject/le
sson/4769/start/150550/
Poccuiickas snekTpoHHast
CriocoObI nostyueHust 1 IPUMEHEHNE OJJHOATOMHBIX IIKONA
46 1 : -
CIIUPTOB https://resh.edu.ru/subject/le
sson/4769/start/150550/
47 [IpocTteie 3duphl: HOMEHKIATYpa U H30MEPHS, 1 Pocentickast 51eKTponHas

IIKOJIa
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0COOCHHOCTH (PU3NYECKUX U XUMHUYECKUX CBOWCTB

https://resh.edu.ru/subject/le
sson/5727/start/150577/

MHoroaroMHbIe CIIUPTLBL: 3TUJICHTJIMKOJIb U

Poccuiickas snekTpoHHast
LIKOJIa

48 :
TJIMIEPHH, UX (U3UYECKUE U XUMHUYECKUE CBOMCTBA https://resh.edu.ru/subject/le
sson/5727/start/150577/
Poccuiickas snekTpoHHast
49 CriocoObI nostyyeHus 1 IpUMEHEHNE .
MHOI'0aTOMHBIX CIIUPTOB https://resh.edu.ru/subject/le
sson/5727/start/150577/
Poccwuiickas anekTpoHHAs
50 @deHouI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE Ko
cBoiicTBa. TOKCHYHOCTH peHoIa https://resh.edu.ru/subject/le
sson/5727/start/150577/
Bbubnmnoreka IJOK
. https://lesson.edu.ru/lesson/
ol X
MMHYECKUE CBOICTBA (heHOTa 649833b8-7C5¢-4F16-8966-
10a2278b08f1
bubnuorexa LIOK
52 Crioco0bI osTydeHus 1 NpUMEeHEeHne QeHoa gztg;égg?Bng;‘derllglggsfi%n/
10a2278b08f1
[IpakTuyeckas pabora Ne 2. Pemenue Bubnmnorexa IITOK
53 3KCHepI/I'I'VIeHTaJ'IBHBIX 3a1a4 o reme "CrnupTsl U gzg;éggzsggédzf;lglggz?/
(et 10a2278008f1
butmmoreka [IOK
54 3auer Ne5 mo Teme: CiUpTBI U PCHOIEL. https://lesson.edu.ru/lesson/
XUMHUYECKUE CBOMCTBA U CIIOCOOBI MOTyueHHs" 649883b8-7¢5f-4f16-896e-
10a2278b08f1
Anbaerupl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHUE Poccutickas snekTpoHHas
55 KapOOHUJIBHOMN TPYIIIIbI; TOMOJIOTUYECKUE PSATIBL, Ef[f[(;s?/resh.e du.ru/subject/le
obmas popmyia, n3oMepus U HOMEHKJIaTypa sson/4776/start/150604/
Poccwuiickas anexTpoHHas
56 Anblerupl ¥ KETOHBI: (PU3NYECKUE CBOMCTBA; IKOJIA
pEaAKIUK MPUCOECTUHEHUS https://resh.edu.ru/subject/le
sson/4776/start/150604/
57 Peakuuu oknciaeHNs 1 KaUECTBEHHBIE PEAKIINH bubnnorexa LIOK

https://lesson.edu.ru/lesson/
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aJIbACTUI0OB 1 KETOHOB

8664b319-0ba3-4945-b076-
ch7ae5858h90

Poccuiickas snekTpoHHast
LIKOJIa

58 Crioco0bI MOTy4eHUs albJICTHI0B U KETOHOB https://resh.edu.ru/subiect/le
sson/4776/start/150604/
bubmmoreka [IOK

59 OaHOOCHOBHBIE NpefieNibHbIe KApOOHOBBIE KUCIIOTHI, https://lesson.edu.ru/lesson/

OCOOCHHOCTH CTPOCHHUS UX MOJIEKYJI 71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof
bubmmoreka [JOK

60 I/I30Mep1/1;1 N HOMCHKJIaTypa Kap6OHOBI>IX KHUCJIIOT, https://lesson.edu.ru/lesson/

uXx (pU3HYECKUE CBOMCTBA 71ac43f2-a0d4-4945-a0eb-
1e59cd5f4d9f
Bbubnmnoreka IJOK
61 XUMHUYECKUE CBOMCTBA MPEAEIbHBIX OJJTHOOCHOBHBIX https://lesson.edu.ru/lesson/
KapOOHOBBIX KUCIIOT 71ac43f2-a0d4-4945-a0eb-
1e59cd5f4d9f
bubnuorexa LIOK
62 Oco0eHHOCTH CBOMCTB MypaBBHHOfI KHCJIOTHI. https:/ﬂesson_edu_ru/|esson/
MHoroo6pa3ue KapOOHOBBIX KUCIOT 71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof
Oco0eHHOCTH CBOWCTB: HEMPEIETbHBIX U Bubmorexa [IOK
63 apoOMaTUYECKUX KapOOHOBBIX, TUKAPOOHOBHIX, https://lesson.edu.ru/lesson/
TUAPOKCUKApOOHOBBIX KHCIOT. [IpencraBurenu 71ac43f2-a0d4-4945-a0eb-
BBICIINX KapOOHOBBIX KHCIIOT 1e59cd5f4dof
bub6mmoreka [IOK

64 [TonsiTHE O TPOU3BOAHBIX KAPOOHOBBIX KHCIIOT hitps://lesson.edu.ru/lesson/
b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d
bu6nmoreka IJOK

65 CriocoObI MoTy4eHUs U TPUMEHEHNE KapOOHOBBIX https://lesson.edu.ru/lesson/

KHUCIIOT 9834d408-386d-444a-8de3-
7efba8b98cdb
butmmoreka [IOK
66 CroxHbIe 3(I)I/IpBIZ TOMOJIOTHUECKUI pAan, O6H_[aﬂ https:/nesson_edu_ru/|esson/
dbopMmyna, u3oMepusi U HOMEHKJIaTypa 9834d408-386d-444a-8de3-
7efba8b98cdb
67 Du3nyYecKue U XUMUIECKIE CBOHCTBA 2PUpPOB bubnuoreka [JOK
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Pemenne pac4€THBIX 3aa4: 110 YPABHEHUIO

https://lesson.edu.ru/lesson/
9834d408-386d-444a-8de3-
7efba8b98cdb

bubmmoreka [JOK
https://lesson.edu.ru/lesson/c

68 XUMUYECKOU pueaKuHH, Ha OIpe/eTIeHIE 1066Ffc-7d70-46c0-a0e6-
MOJICKYJISIPHOUW (POPMYJITBI OPTaHHYECKOTO BEIIECTBA ebfac27dead9
IIpaxTuueckas padora Ne 3. Pemenue ﬁHﬁﬂI;I/(I)TeKa HSK ; /

" ttps://lesson.edu.ru/lesson

69 HKCIIEPUMEHTATBHBIX 3a;[aq"no teme "KapOoHoBbie 75057F70-504-4910-h706-
KUCTO0ThI. Cll0KHbBIE 2QUPBI ac2d1b0f4c26

bubmmoreka [IOK

70 >KI/IpBIZ CTpOCHHUC, (1)I/ISI/I‘ICCKI/IC U XUMHUUYCCKHUC https://|e350n.edulru/|esson/
CBOMCTBA (THIPOJIN3) 709ce43a-deb6-4281-963b-

01d2e212d4d0
OcoOEHHOCTH CBOWCTB JKUPOB, COJEPIKAIINX Poccuiickas s1eKTpOHHAs
IIKOJIa

71 OCTaTKHU HEIpPEAENIbHbIX JKUPHBIX KUCIOT. JKupsl B https://resh.edu.ru/subject/le
[pHUpONe sson/6150/start/150687/
Mp11a Kak COJTM BBICIIUX KapOOHOBBIX KHUCJIOT, UX Poccuiickast snekTpoHHas

72 Moroniee nercrtue. IloHsTe 0 CHHTETUYECKUX LKoma .

https://resh.edu.ru/subject/le
moromnx cpezicteax (CMC) sson/6150/start/150687/
Poccuiickas snekTpoHHast
73 I'eneTnueckas CBs3b yIriI€BOIOPOIOB U IIKOJIa
KUCJIOPOACOAEPKAIINX OPTAaHUYECKUX BEIIECTB https://resh.edu.ru/subject/le
sson/6150/start/150687/
Poccuiickas snekTpoHHast
74 Pacuérbl 0 ypaBHEHUSAM XUMUYECKUX PEAKLUN HKosa .
https://resh.edu.ru/subject/le
sson/6150/start/150687/
Poccuiickas snekTpoHHAast
. IKOJIa
75 Cucremarusanus 1 0000II[eHIE 3HAHUHN 110 TEME https://resh.edu.ru/subject/le
sson/6150/start/150687/
OO11ast XapakTepUCTHKA YTIEBOJOB U Pocculickas snekTponHas
76 KJIacCU(pUKalus yrieBoJoB (MOHO-, TU- U HKoa )
https://resh.edu.ru/subject/le
TOJTHCAXAPHIbT) sson/6150/start/
77 Monocaxapusl: (hu3nuecKrue CBOMCTBA U Poccuiickast anekTpoHHas
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HAaXO0XJICHUE B MPUPOJIE IIKOJIa
https://resh.edu.ru/subject/le
sson/6150/start/
Poccuiickas anexkTpoHHas

78 [IpuMeHeHue MoKO36l, €€ 3HaUYeHUE B 1 HIKOJIA
JKU3HEACITEIBHOCTH OpraHu3ma https://resh.edu.ru/subject/le

sson/6150/start/

Jlucaxapupl: caxapo3a, MajabTo3a U JaKTO3a. Poccuiickas sneKkTpoHHas
IIKOJIa

7 Haxoicaerne B MpUpoze H MpHMEHEHHE . https://resh.edu.ru/subject/le
Aucaxapuzios sson/6150/start/

bubmmoreka [IOK

30 Honucaxapupl: CTPOCHHE MaKPOMOJICKYII, 1 https://lesson.edu.ru/lesson/
dbuznyeckue 1 XuMHUYeCKHe CBONCTBA, MPUMEHEHHE 690fbb76-f94a-4f77-bbbe-

3d3ae748f716
Bbubnmnoreka IJOK
https://lesson.edu.ru/lesson/

81 [TonsiTrie 06 MCKYCCTBEHHBIX BOJOKHAX 1 690fbb76-1945-4177-bhbe-

3d3ae748f716

Pentenune pacueTHbIX 3a/1a4 Ha OINPEJICIICHUE JI0ONN EI’I6HI;I/CI>TGK8 HE)K I )

ttps://lesson.edu.ru/lesson

82 BBIXO0/1a TPOJYKTA PEAKLUU OT TEOPETHUUECKU 1 52964cC3-f4e0-Ab3f-ad0f-
BO3MOXHOTO c9fe7c9c4bf8
KonTtponsHas paboTa 1o Teme EH6HI/4/<I>TGK3 HSK ; /
" ttps://lesson.edu.ru/lesson

83 KncnopOﬂc:)nepmamHe OpraHHYECKHE 1 1 6647b094-2bC5-4eCT-h7CT-
COCAMHCHMA ff893919d25a

bub6mmoreka [IOK
84 CucremaTu3aiys U 0000IIeHHe 3HAHUN TI0 TeMe 1 hitps://lesson.edu.ru/lesson/
66a7bd94-2bc5-4ec7-b7c7-
ff893919d25a
Pasznen 4. A3oTcoaepxamme opranudeckue coequHenus (12 yacon)
butmmoreka [IOK

A :

o éVII/IHI)I KJ1accuuKanusi, CTpOCHHE MOJIEKYT, . https://lesson edu.ru/lesson
obmas popmyia, n3oMepus, HOMEHKIIATypa 1 /0c608359-4c69-4481-
¢duznueckue cBoicTBa 839e-9205f201h73e

butmmoreka [IOK

86 XuMudeckue cBOMCTBa ann(paTUIECKUX aMUHOB 1 https://lesson.edu.ru/lesson

/0c608a59-4c69-4481-
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839e-9205f201b73e

[IpomexyTounas aTrectanust (KOMIUIEKCHAs

butmmoreka [IOK
https://lesson.edu.ru/lesson

87
KOHTpOJIbHAs paboTa) /0c608a59-4c69-4481-
839e-9205f201b73e
butmmorexa LIOK
88 AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH https://lesson.edu.ru/lesson
XMMHYCECKHX CBOMCTB aHMJIMHA /0c608a59-4c69-4481-
839e-9205f201b73e
bubmmoreka [IOK
89 CriocoObI mostyueHus 1 IPUMEHEHNE https://lesson.edu.ru/lesson
ani(aTHIEeCKUX aMUHOB /0c608a59-4c69-4481-
839e-9205f201h73e
AMMHOKHCJIOTBL: HOMEHKIIATYPA U U30MEPHSI, Bﬁgg?%gﬁ:oﬁ(ggu Wlesson
90 ¢usnueckue cpoiicTBa. OTHEIbHBIEC TPEICTABUTEIN 1c2f2F3d7-43d1-4873-
O-aMUHOKHCIIOT ace0-78eca6009628
X o Poccuiickas snekTpoHHast
MMUYECKHE CBOMCTBA aMHHOKHCIIOT, UX
IKOJa
91 OMOJIOrMYeCKOe 3HAUeHUE aMUHOKHCIIOT. CHHTE3 U https://resh.edu.ru/subject/]
THAPOIIHS TCITHI0B esson/4743/start/150742/
Poccuiickas snekTpoHHast
92 benku xkak mpupoaHbIE TOJUMEPHI; CTPYKTYPHI IKOJIa
0enkoB. XUMHYECKUE CBOMCTBA OEIIKOB https://resh.edu.ru/subject/l
esson/4743/start/
Poccuiickas snekTpoHHast
A30TcoaepKallue reTepoIuKINYECKUe
93 coenuHeHUs. HykeMHOBBIE KUCIIOTHI: COCTaB, Ef[f[(;;?/resh edu.ru/subiectl
CTPOCHHE U OMOoJIOTHYecKasi pojb esson/6296/start/
[IpakTuueckas padora Ne 4. Pemenue :;tlﬁ);/é:;:)isjg:ﬁ;jlrstore/e
94 3ZCHepHMeHTMBHBIX 3aJ1a4 110 TeMe ) 0624e4-0905-4283-907a-
30TCOJEPIKALINE OPTAHUYECKHE COSUHEHUS 220fd9143¢ch1/_6.htm
95 [IpakTuueckas padora Ne 5. Pemenue http://files.school-

SKCHCPUMCHTAJILHBIX 3a/1a4 11O TCMC

collection.edu.ru/dlrstore/e



https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/6296/start/
https://resh.edu.ru/subject/lesson/6296/start/

"Pacnio3HaBaHue OpraHUYECKUX COeAMHEHUI" 06a4de4-0905-4283-907a-
220fd9143cbl/_6.html
Poccuiickas anexkTpoHHas
96 KonTtponsHast pabota o Teme "A3oTcoaepikarime 1 1 IIKOJIa
OpraHuYecKue coequHeHus" https://resh.edu.ru/subject/|
esson/6296/start/
Pa3znea 5. BoicokoMoJsieKkyJasipHbIe OPraHnyvecKkue coequHeHust (6 yacon)
bubmmoreka [IOK
97 [Inactmaccel. YTunusanus u nepepadoTka 1 https://lesson.edu.ru/lesson
IJIACTHUKA /45b81dac-acha-440e-
99e3-14c3ba78050a
bubnunorexa LIOK
98 OnacToMepbl: HaTypaJibHbII CHHTETUYECKHE 1 https://lesson.edu.ru/lesson
Kay4yKH. Pesuna /45b81dac-acba-440e-
99e3-14c3ba78050a
BonokHna: HatypalibHbIE, UCKYCCTBEHHBIE, Bﬁgg?_%g:oﬁ(ggu ru/lesson
99 cunTeTnueckue. [1oauMepsl CrienuansHOro 1 /16066 4ad- d2.59— éllba9—
Ha3HAYCHUA 9632-994fae4ce366
I[TpakTrueckas pabota Ne 6. Permenne Bﬁ?tg?f;ﬁzzgoﬂgﬁu.ru lesson
100 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME 1 1 1d7681662-c311-4869-
"Pacno3HaBaHue miacTMacc U BOJIOKOH" 935e-fb3c59299c91
bub6mmoreka [IOK
. https://lesson.edu.ru/lesson
101 CucreMmarusanus 1 0000IeHNE 3HAHUH 10 TEME 1 /1600e434-0259-4ba9-
9632-994fae4ce366
bu6nmoreka IJOK
. https://lesson.edu.ru/lesson
102 Cucrematusanuus U 00001IeHYE 3HAHUH. 1 11600e4a4-d259-4ba9-
9632-994fae4ce366
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9 6



https://resh.edu.ru/subject/lesson/6296/start/
https://resh.edu.ru/subject/lesson/6296/start/
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
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https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://lesson.edu.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

11 KJIACC

Ne
n/n

KoauuecTBO 4acoB

Tema ypoka KonTpoJbHbIE
Bcero
padoThI

IpakTuyeckue
padoThI

Pasznea 1. TeopeTruueckue ocHOBbI Xxumuu (39 yacoB)

Atom. CocTaB aTOMHBIX fJIEP.

1
XuMu4eckuil 31eMeHT. M130Tonbl
CTtpocHHeE SIIEKTPOHHBIX 000I0YEK 1
aTOMOB, KBAHTOBBIE YHCIIA
Knaccudukarus XuMHIeCKUX 1
3JIEMEHTOB (S-, p-, d-, f-a;meMenThI)
Pacnipenenenue 37€KTPOHOB TI0 1

ATOMHBIM Op6I/ITaJ'I$IM

DNEeKTPOHHBIC KOH(PHUTYpAIIUU aTOMOB
AJIEMEHTOB B OCHOBHOM H 1
BO30Y>KIEHHOM COCTOSTHUU

DJEeKTpOHHBIE KOH(PUTYpalluy HOHOB.
DNEeKTPOOTPULATENBHOCTD

[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema 1
XUMHYECKHUX deMeHTOB /JI. 1.

Jlara
U3YYeHUS

DJIEKTPOHHbBIE

uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmmoreka [JOK
https://lesson.edu.ru/lesso

n/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa
bubnmoreka IJOK
https://lesson.edu.ru/lesso
n/20b1df2e-6¢ce4-435b-
b6dc-5155d30a45fa
bubnmoreka IJOK
https://lesson.edu.ru/lesso
n/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa
butmmoreka [IOK
https://lesson.edu.ru/lesso
n/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa
butmmoreka [IOK
https://lesson.edu.ru/lesso
n/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa
bubnmnoreka [HOK
https://lesson.edu.ru/lesso
n/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa
bu6mmoreka IJOK
https://lesson.edu.ru/lesso
n/e7d48881-055d-49da-
a49c-7375¢3d033e9
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10

11

12

13

14

15

MenpeneeBa, CBSI3b C COBPEMEHHOM
TEOpHEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U
00pa3zyeMbIX UMM MPOCTHIX U
CJIOXKHBIX BEIIECTB I10 TpymHIaM 1
nepuoiam

BxonHas quarnoctuueckasi pabora

Bunbl XuMu4eckon CBA3H.
MexaHU3MBbI 00pa30BaHUS
KOBAJICHTHOU CBs13U. Bonopoanas
CBA3b. MeXMOJIEKyIIsIpHBIE
B3aUMOJCUCTBUSA

BaneHTHOCTH U BaJIEHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYII C
WX TEOMETPUYECKUM CTPOCHHEM

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemectBa MonekyasipHOTo 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THrbl
KPUCTAJUTMYECKUX PELIETOK U
CBOMCTBA BEIIECTB

IloHsATHE O IUCIIEPCHBIX CUCTEMAX.
IIpencraBieHne 0 KOJIOUIHBIX
pacTBopax

Hctunnbie PpacCTBOPBI: HACBIICHHBIC U
HCHACBIIICHHBIC, PACTBOPUMOCTD.

bubmmoreka [JOK
https://resh.edu.ru/subject/

lesson/6332/start/151021/

bubmmoreka [JOK
https://resh.edu.ru/subject/

lesson/6332/start/151021/

bubnmoreka IJOK
https://lesson.edu.ru/lesso

n/2859ec02-8ecd-4cd8-
8531-edad962608fh

bubnmoreka IJOK
https://lesson.edu.ru/lesso

n/12bfc348-0071-4796-
bcda-180fc6b720fe

butmmoreka [IOK
https://lesson.edu.ru/lesso

n/12bfc348-007f-4796-
bcda-180fc6b720fe

butmmoreka [IOK
https://lesson.edu.ru/lesso

n/a9c9able-e387-4ffe-
bcfb-aca9c7241b21

Poccwuiickas anexTpoHHas
IKOJIa

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

Poccuiickas snekTpoHHast

IIKOJ1a



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
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https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
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https://resh.edu.ru/subject/lesson/4939/start/151134

Kpucrannoruapatst

Crioco0b1 BBIPpAXKCHUA KOHIICHTpalun

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

Poccuiickas anexkTpoHHas
IKoIa

16 .
pacTBOpOB https://resh.edu.ru/subject/
lesson/4939/start/151134 /
Pemenue 3a1a4 C UCII0JIb30BAHHUEM Poccuiickasa 3JIEKTPOHHAS
MOHATUH ""MaccoBasi A0 IIKOJIa
17 -~ n H
pacTBOpEHHOTO BelecTBa', https://resh.edu.ru/subject/
"MQJ'[;{pHa;{ KOHHGHTpaI_II/IH" lesson/4939/start/151134 /
Poccuiickas anekTpoHHast
18 Knaccudukanus 1 HOMEHKIIaTypa IIKOJIa
HEOPraHWYECKUX BEILECTB https://resh.edu.ru/subject/
lesson/4939/start/151134 /
Poccuiickas anekTpoHHast
19 Cucremaru3zanus u o0o0meHne mKosia
3HaHUH 10 TeMeE https://resh.edu.ru/subject/
lesson/4939/start/151134 /
KonTponbHas pabota mo Temam
"CTpOGHI/Ie aromMa. HepI/IOHI/IquKI/Iﬁ Poccuiickas 3JIEKTPOHHAS
20 3akoH u [lepuoanueckas cucrema IIKOJI1a
XUMHUYECKHX 1eMeHToB /[, U. https://resh.edu.ru/subject/
Menpneneesa", "CtpoeHue BeniecTna. lesson/4939/start/151134 /
Mnoroo0Opasue BeriecTs"
Krnaccudukanus XuMHuueckux
pEaKIyii B HEOPraHUYECKOU U Bu6mmorexa [TOK
21 OpraHUYECKON XUMHH. 3aKOH https://lesson.edu.ru/lesso
COXPaHEHUs MacChl BEIIECTB; 3aKOH n/75637222-d397-4bla-
COXpaHEHMS U TMPEBPALICHUS SHEPTUU 810a-cc7hcade8alc
MIPU XUMHYECKUX PEAKIUIX
TennoBsie 3¢ (HeKTh XUMUYECKUX Bu6imoreka 1IOK
22 peaknuii. Tepmoxummuyeckne https://lesson.edu.ru/lesso

YpaBHEHUSA

n/75637222-d397-4bla-



https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c

810a-cc7bca9e8alc

23

24

25

26

27

28

29

30

31

Brruuciienus mo ypaBHEHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKUM YPABHEHUSIM

CKOpOCTh XMMHUYECKOU peakinu, e
3aBUCHMOCTH OT Pa3JIMYHBIX
(dakropoB. Katanus u karamu3aTtopbl

['oMOreHHbIC U TeTepOreHHbIE
peakiuu

[IpakTuueckas pabora Ne 1 mo Teme
"BnustHue pa3nuvHbIX GaKTOPOB HA
CKOPOCTb XUMUYECKON peakiuun"

OObpaTtumbie U HEOOpaTUMBbIE
peakiuu. XUMHYECKOEe PAaBHOBECHE

ITpakTuyeckas pabora Ne 2 o Teme
"BiustHue pa3nuyHbIX (GaKTOpPOB Ha
II0JIO)KEHUE XMMHUYECKOTO
paBHOBecHS"

QHGKTpOHHTI/I‘ICCKaS{ JucCconuanms.
CunbHBIC U c1a0bIe QJICKTPOJIUTHI.
CrerneHb JUCCoanu

HNonnoe npousseaenue Boasl. Cpena
BOJIHBIX PacTBOPOB. Boxopo bl
nokasarens (pH) pactBopa

I'maponus coneit. Peakiuu,
MPOTEKAIOIIKE B paCTBOPax

bubmmoreka [JOK
https://lesson.edu.ru/lesso

n/75637222-d397-4bla-
810a-cc7bca9e8alc
bubmmoreka [JOK
https://lesson.edu.ru/lesso
n/fOcb5def-307e-4575-
89d0-86041h603655
bubmmoreka [JOK
https://lesson.edu.ru/lesso
n/fOcb5def-307e-4575-
89d0-86041h603655
Bbubnmoreka IJOK
https://lesson.edu.ru/lesso
n/fOcb5def-307e-4575-
89d0-86041h603655
bubnmoreka IJOK
https://lesson.edu.ru/lesso
n/0e41e568-0a2b-4605-
bb92-35d1ab69f9ba

butmmoreka [IOK
https://lesson.edu.ru/lesso

n/8ae38be6-e06f-4fae-
9729-69903109f968

butmmoreka [IOK
https://lesson.edu.ru/lesso

n/237cdb54-2787-4817-
8330-6e027b075645
butmmoreka [IOK
https://lesson.edu.ru/lesso
n/847d1752-151b-4501-
8390-f29649f6c913

butmmoreka [IOK
https://lesson.edu.ru/lesso



https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
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SJICKTPOJHUTOB

[IpakTrueckas padota Ne 3 o Teme

n/e2b3e2ce-c781-40be-
bb00-fab862636f7e

bubmmoreka [JOK
https://lesson.edu.ru/lesso

32 XuMuyeckue f)eaxulzm B pacTBOpax 1 1 n/e2b3e2ce-c781-40be-
SJICKTPOJINTOB bb00-fab862636f7e
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE bubamorexa LIOK

33 B . 1 https://lesson.edu.ru/lesso
peakuuu. Baxuenmme oKUCIUTENN U n/8f219cef-7a8a-44d5-
BOCCTAHOBHUTCIH b58a-h3d1b2eeh237

bubnuoreka LIOK

34 Mertoa 37eKTpOHHOTO (3JIEKTOHHO- 1 https://lesson.edu.ru/lesso
HOHHOT0) Gaanca n/8f219cef-7a8a-44d5-

b58a-b3d1b2eeh237
bubmuorexa LIOK

35 DIEeKTPOJIN3 PACTBOPOB U PACILIABOB 1 https://lesson.edu.ru/lesso
BELIECTB n/32e5edc9-ch82-4f4a-

ad5e-4f56bc7el4ed
bubnuorexa [IOK

36 p 1 https://lesson.edu.ru/lesso

€IIeHHE 3a]]a4 Pa3JINYHBIX TUIIOB n/9adf8229-876b-4907-
868e-1d43bf90855¢
https://lesson.edu.ru/lesso

37 Pemrenne 3ama4 pa3inuyHbIX TUIIOB 1 n/9adf8229-876b-4907-

868e-1d43bf90855¢
butmmoreka [IOK

38 CHCTGIVVIaTmaHH’f; 0bobmerme 1 https://lesson.edu.ru/lesso
3HaHUI rio TeMe "XuMuyeckue n/9adf8229-876b-4907-
peaKun 868e-1d43bf90855¢

bu6nmoreka IJOK

39 KonrponsHas pabora o Teme 1 1 https://lesson.edu.ru/lesso
"Xumudeckue peakun" n/cc14f97b-ada3-4ac9-

al123-dadc40973c6f
Pasznen 2. Heopranuueckass xumus (54 yaca)
40 [TonoxeHre HEMETaIOB B 1 bubauroreka [JOK
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47

[Tepuonuueckoit cucreme
XHUMHYECKUX djeMeHToB /I, 1.
MeneneeBa 1 0COOCHHOCTH
CTpoeHHs uX aTOMOB. Du3nueckue
CBOICTBAa HEMETAJIJIOB

Annorponus HeMeTauIoB (Ha
npuMepe KUciIoposa, cepsl, hocdopa
U yriepoja)

Bogopon: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'upuIbl

["anoreHsl: HAXOXKJCHUE B IPUPOJIE,
CTIIOCOOBI OTYYCHUs, PU3UIECKUE U
XMMHYECKHE CBOMCTBA

l"anorenoBonopoabl. Baxxkneiue
KHUCJIOPOJACOAEPKAIINE COEAUHEHUS
raJoreHoB

JlabopatopHblie 1 IPOMBIIITICHHBIE
CHOCOOBI OTYYEHHS TaTOTeHOB.
[IprMeHeHne rajJoreHoB U ux
COeIMHEHNH

ITpakTruyeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
"T"amorensr"

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
noJtydeHust, Guzndeckue u
XUMHYECKHe cBoicTBa. O30H.
[IpumeneHnne KucIOpoaa U 030Ha

https://lesson.edu.ru/lesso
n/5e33bc30-805d-41fe-
bf72-860434f45f57

bubmmoreka [JOK
https://lesson.edu.ru/lesso

n/a0d5bd16-683e-4ale-
8073-70c604€9c862
bubmmoreka [JOK
https://lesson.edu.ru/lesso
n/cfh70c37-2784-4c66-
be05-b0966dffb673
Bbubnmoreka IJOK
https://lesson.edu.ru/lesso
n/cfh70c37-2784-4c66-
be05-b0966dffb673
bubnmoreka IJOK
https://lesson.edu.ru/lesso
n/cfb70c37-2784-4c66-
be05-b0966dffb673

butmmoreka [IOK
https://lesson.edu.ru/lesso

n/7c19b0ba-7815-4db3-
86f4-d0ac5b740b3b

butmmoreka [IOK
https://lesson.edu.ru/lesso

n/7c19b0ba-7815-4db3-
86f4-d0ac5h740b3b

butmmoreka [IOK
https://lesson.edu.ru/lesso

n/7c¢19b0ba-7815-4db3-
86f4-d0ac5b740b3b
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bub6mmoreka [JOK
https://lesson.edu.ru/lesso

48 OKCHIIBI 1 IIEPOKCHEI n/aled8cOe-7cld-4ed6-
8fe0-5185cc132628
49 Pemenue 3amay pa3aMvHBIX THIIOB
bubmuoreka [IOK
(Cepa: HaXOAACHHE B IPHPOAC, https://lessoﬁ.edu.ru/Iesso
50 CIIOCOOBI HOJ‘IY‘ICEII/I?I, dbuzmveckue u n/aled8cOe-7c1d-deds-
XUMHUYECKHUE CBOWCTBA 8fe0-5185cc132628
bubmuoreka [IOK
https://lesson.edu.ru/lesso
51 Ceposoznopox, cybdu! n/aled8c0e-7cld-4ed6-
8fe0-5185cc132628
Kucnopopconepkamme CoeHHeHIs b ﬁ?tg?%g:oﬁ.(ejgu.ru lesso
52 cepbl. OCOOCHHOCTH CBOWCTB CEPHOI 1/35c2be59-F1c6-46C6-
KHCIIOTBI 910c-46a0576d6924
bubmuorexa LIOK
[Ipaktrueckas padota Ne 5. Pemenue https:/ /Iessoﬁ.e du.ru/lesso
53 DKCIIEPUMEHTAIBHBIX 3a/a4 I10 TEME n/35c2be59-f1c6-46c6-
"Cepa u ¢ coenmueHus" 910c-46a057606924
A30T: HaxX0XJAEHUE B IPUPOJIE, Poccuiickas 3ekTpoHHAs
54 CIoCcOOBI MOyYeHus, Pu3nyeckKue u IIKoJIa
XHMHYECKHE CBOMCTBA. AMMUAK, https://resh.edu.ru/subject/
HUTPUIEI lesson/5939/start/151320/
K Poccuiickas snekTpoHHast
UCJIOPOICOICPIKAIINE COCTNHEHUS
55 azora. OCOOCHHOCTH CBOWCTB ko )
N https://resh.edu.ru/subject/
A30THOH KHCTOTBI lesson/5939/start/151320/
Poccwuiickas anexTpoHHas
56 [IpumeHeHue a30t1a u ero HIKoJa
coeuHEeHU. A30THbIE y100peHus https://resh.edu.ru/subject/
lesson/5939/start/151320/
57 docdop: HaXOXKICHUE B IPUPOJIE, Poceniickas onekTportas

IIKOJIa
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CIOCcOOBI MOTydeHus, Pu3ndecKne u
XuMU4eckue cBoricTBa. Dochubl u

dbochun

Oxkcuabl pocdopa,

https://resh.edu.ru/subject/
lesson/5939/start/151320/

Poccuiickas snexkTpoHHas
IKoIa

58 @oc@opcozfepmanme Kucnotet. Com https://resh.edu.ru/subject/
(bocoproit kicnoTs1 lesson/5939/start/151320/
Poccuiickas snexkTpoHHas
59 [Ipumenenue dochopa u ero IIKOJIa
coequHeHmnil. ocopHbie y1oOpeHus https://resh.edu.ru/subject/
lesson/5939/start/151320/
[TpakTuueckas padota Ne 6. Pemenue Poccuiickast o1eKTpOHHAA
60 AKCIICPUMEHTAIIbHBIX 33724 110 TEME o .
p A https://resh.edu.ru/subject/
"A30T 1 Gocop u ux cocmHeHHA" lesson/5939/start/151320/
VYriepoa: HaX0XKAECHUE B IPUPOJIE, Poccuiickas anexkTpoHHas
QIOTPOITHBIE MOIU(UKAIINH; IIKOJIa
61 . .
(du3nUecCKre U XUMUYIECKUE CBOKCTBA, https://resh.edu.ru/subject/
TIpHMeHEHHe lesson/5939/start/151320/
Oxcu yrepoma(ll), okcr Poccuiickas snekTpoHHast
62 nepona(lV), yronpraast kuciora u e€ peond i
yriep https://resh.edu.ru/subject/
com lesson/5939/start/151320/
Poccuiickas snekrpoHHast
63 P IIKOJIa
CHICHHE S/l Pa3IIHBIX THHOB https://resh.edu.ru/subject/
lesson/5939/start/151320/
K o Poccwuiickas anexTpoHHas
PEMHUIA: HAX0XKJIEHUE B IPUPOJIE,
64 COcOOBI NOTYYEHHUs, PU3UUECKUE U jiora .
ya o https://resh.edu.ru/subject/
XUMHHECKHC CBOMCTRA lesson/5939/start/151320/
Oxcun kpemuusi(1V), kpeMHueBas Pocentiicias oneirpontas
65 IKoJIa

KHCJI0Ta, CHJIMKAThI

https://resh.edu.ru/subject/
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lesson/5939/start/151320/

[IpumeHeHne KpeMHUS U €To

Poccuiickas anexkTpoHHas
IIKOJIa

66 coeaunenmit. CTexio, ero https://resh.edu.ru/subject/
TIOTTyHCHNC, BUABI CTCKIA lesson/5939/start/151320/
Poccuiickas snexkTpoHHas
67 P IKOJa
CILICHAC 33121 Pa3/IIIHBIX THITOB https://resh.edu.ru/subject/
lesson/5939/start/151320/
Poccuiickas anexkTpoHHas
68 Cucrematusanus 1 00001IeH1E IIKOJIa
3HaHui 1mo reMe "Hemeranasr" https://resh.edu.ru/subject/
lesson/5939/start/151320/
Poccuiickas anekTpoHHast
69 KoHntposbHas paboTta mo Teme IIKOJIA
"HemeTamsr" https://resh.edu.ru/subject/
lesson/5939/start/151320/
Poccuiickas anekTpoHHast
AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN IIKOJIa
70 .
paboThI, KOPPEKIHUS OMINOOK https://resh.edu.ru/subject/
lesson/5939/start/151320/
IlonoxeHre METaIIOB B
Ilepnonnueckoit cucreme Poccuiickas dIeKTpoHHas
71 XUMHYCSCKHUX 3JIEMEHTOB. IKOJIA
Oco6eHHOCTH CTPOEHUS https://resh.edu.ru/subject/
3IEKTPOHHBIX 060I0YEK aTOMOB lesson/5814/start/151239/
METaJJIOB
OO6mwme Guznueckre CBOMCTBA Poceuiickas snexTponnas
72 meTtauioB. [IpuMeHeHne METalIoB B wkora .
p https://resh.edu.ru/subject/
OBITY 1 TEXHHKE lesson/5814/start/151239/
CmutaBsl MetasuioB. Kopposust bubamotexa [IOK
73 https://lesson.edu.ru/lesso

METAaJJIOB

n/e7ff8162-0d4d-40f8-
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b9f7-422c3e710750

bubmmoreka [JOK
https://lesson.edu.ru/lesso

74 Pemenue 3amau pa3aMvHBIX THIIOB n/6545ec44-34C5-4376-
826b-a648d7d6fef7
e s
75 HanpsbKeHuid MetauioB. O0mue 1/2390b836-2935-4C96-
CIOCOOBI MOJTYYCHHSI METAIIJIOB bd3a-25f26d9c1139
OO01mmas xapakTepucTHKa METaNIOB Butmorexa LIOK
|A-rpynmer Ilepuoanueckoii cucTemsl https:/lesson.edu.ru/lesso
76 XUMHUYECKUX dJIeMEeHTOB. Hatpuii n n/e7ff8162-0d4d-40f8-
Kaluii: mony4yeHue, pusndeckue u b9f7-422c3e710750
XUMHUYECKHUE CBOWCTBA, MPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COCTMHCHUMN
OO6m1as XxapakTepruCcTHKa METAIIJIOB
[1A-rpynnsr [lepuonuueckoit BuGmoreka [TOK
CHCTE€MBI XUMHYECKHUX 3JIEMEHTOB. https://lesson.edu.ru/lesso
77 Marnuii u Kanpluii: MOIy4YeHUeE, n/e7ff8162-0d4d-40f8-
(u3nUecKre U XUMUYIECKUE CBOWCTBRA, b9f7-422¢3e710750
MIPUMEHEHHE TTPOCTHIX BEIIECTB U X
COeIMHEHU
butmmoreka [IOK
78 JKécTkoCTh BOMIBI U CIIOCOOEI €€ https://lesson.edu.ru/lesso
YCTPaHEHMS n/e7ff8162-0d4d-40f8-
b9f7-422¢3e710750
ANIOMHMHUI: HonyqveHHe, ¢busnueckue b Iﬁ'?tglsdz(;ﬁzgoﬁg(lj(u.ru llesso
79 1 XMMHUYECKHE CBOMCTBA, n/e7F68162-0d4d-40f8-
TIPUMCHCHHC b9f7-422¢3e710750
AmdoTepHbIe CBOWCTBA OKCUIA U Bu6imoreka LIOK
80 TUAPOKCH/IA aTIOMHUHUS, https://lesson.edu.ru/lesso

THAPOKCOKOMIIJICKCHI aJIOMUHUSA, UX

n/46b429e4-931c-43fh-
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MIpUMEHEHNE

a2ba-be9eObbeddef

bubmuoreka [IOK
https://lesson.edu.ru/lesso

81 Pemenue 3amay pa3aMvHBIX THIIOB 1/46b429e4-931c-43fb-
a2ba-be9eObbeddef
[TpakTudeckas paborta Ne 7. Pemenue Bubmorexa HOK
82 https://lesson.edu.ru/lesso
AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1/46b429e4-931c-43fb-
"MeTauibl TJIaBHBIX oArpymnmn" a2ba-be9eObbeddef
OO01mas xapakTepucTHKa METaIIOB Bu6moreka [IOK
83 no6ouHbIX oarpymm (b-rpyrmm) https://lesson.edu.ru/lesso
[Tepuonuueckoit CUCTEMBI n/46b429e4-931c-43fb-
XUMUYECKUX HJIEMEHTOB aZba-be9eObbeddef
® . Poccuiickas anexkTpoHHas
A3UYECKHE U XUMUYECKHE CBOMCTBA
84 XpOMa U €ro COeIMHEHNN, UX Hona
p ’ https://resh.edu.ru/subject/
TIpUMCHCHHE lesson/3534/start/151266/
B o Poccuiickas anexkTpoHHas
QKHEUITNE COSTMHCHUS MapraHIa.
85 [IepMmaHranar xajuus, ero HKoTa
P 9 https://resh.edu.ru/subject/
OKHMCIIUTCIIEHBIC CBOMCTEA lesson/3534/start/151266/
Poccuiickas snekTpoHHast
[Ipomexxyrounas arrecranus IIKOJIa
86 } .
(KOMIUTEKCHAsI KOHTPOJIbHAS paboTa) https://resh.edu.ru/subject/
lesson/3534/start/151266/
dusnueckue U XUMHUYECKHE CBOICTBA Poccuiickast aeKTpOHHAs
J)KeJie3a U ero CoeJMHEHUH. LIKOJIA
87 .
[Tonyyenue u npuMEHEHUE CIUIABOB https://resh.edu.ru/subject/
JKemesa lesson/3534/start/151266/
@ o Poccuiickas anexTpoHHas
W3UYECKHAE U XUMUYECKHE CBOMCTBA
88 MeIU U €€ COeqUHEHUI, NX Hona
’ https://resh.edu.ru/subject/
TPUMCHCHHC lesson/3534/start/151266/
89 dusnueckue U XUMHUYECKHE CBOIICTBA Poccuiickas S1eKTpOHHAS
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IIMHKA ¥ €r0 COeIMHEHMH, X
npuMeHeHue. [ mIpoKCOKOMITIIEKCHI
IIUHKA

[IpakTrueckas padota Ne 8. Permenue

IIIKOJa
https://resh.edu.ru/subject/
lesson/3534/start/151266/

Poccuiickas snexkTpoHHas
IKoJIa

90 AKCIICPUMEHTAIIBHBIX 33724 110 TEME 1 1 https://resh.edu.ru/subiect/
"Merazst nobouHEX moArpynm” lesson/3534/start/151266/
Poccuiickas snexkTpoHHas
91 Pemenue 3amau pa3aMvHBIX THIIOB 1 jord .
https://resh.edu.ru/subject/
lesson/3534/start/151266/
Poccuiickas anekTpoHHast
92 KonTponbhas padota no teme 1 1 IIKOJIa
"Meramibl" https://resh.edu.ru/subject/
lesson/3534/start/151266/
Poccuiickas anekTpoHHast
93 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN 1 IIKOJIa
paboThI, KOPPEKIHUS OMINOOK https://resh.edu.ru/subject/
lesson/3534/start/151266/
Paznen 3. Xumus u xu3nb (9 yacon)
Poinb xumun B oOecrieueHUN Bbu6mmoreka ITOK
94 YCTOMYUBOI'O Pa3BUTUSA 1 https://lesson.edu.ru/lesso
yesoBeyecTBa. [[OHATHE O HAYYHBIX n/acd826cf-ba2d-49db-
METOax MCCIIEI0BAHUS BEIIECTB b216-ef7c26a84728
HayuHble npUHITUIIBI OpraHU3aIiH Bu6miorexa [JOK
95 XUMHYECKOTO IMPOU3BOICTBA. 1 https://lesson.edu.ru/lesso
[IpoMmbIeHHbIe CTIOCOObI n/f5999557-18c8-4853-
MOJTYYEHHsI BAKHEHIITHX BELIECTB 83a0-588bf830407a
XUMHYecKoe 3arps3HeHie bubimorexa LIOK
. https://lesson.edu.ru/lesso
% OKPYAIOTIEH CPEARL M €10 . n/f5999557-18¢8-4853-
TOCTCACTRIA 83a0-5880bf830407a
97 XuUMUs ¥ 30pPOBbE YEIOBEKA. 1 Bu6nnorexa [IOK
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JlekapcTBEHHBIE Cpe/ICTBA

https://lesson.edu.ru/lesso
n/acd826¢f-ba2d-49db-
b216-ef7c26a84728

Xumusa numy. Poiabs XxuMuu B

bubmuoreka [IOK
https://lesson.edu.ru/lesso

98 o0ecreyeHnHt MUIIEeBOI 1 n/acd826¢f-ba2d-49db-
GesonacHocTn b216-6f7c26a84728
Poccuiickas snekTpoHHast
99 KocMmernueckne u napdroMepHbie 1 HIKOJIA
cpeacTa. beiToBas xumMus https://resh.edu.ru/subject/
lesson/3504/start/151485/
X Poccuiickas snekTpoHHast
HMHSI B CTPOUTEILCTBE.
o IKOJa
100 Baxueiume CTpouTeNbHbIC 1 1 https://resh.edu.ru/subject/
KOHCTPYKIHMOHHBIC MATCPHUAIIBI lesson/3504/start/151485/
X o Poccuiickas snekTpoHHast
HMHUS B CEJILCKOM XO3SICTBE.
101 Opranndeckne 1 MUHEPAJIbHBIE 1 Hikosa .
p P https://resh.edu.ru/subject/
yRoOpeHus lesson/3504/start/151485/
Poccuiickas snekTpoHHast
102 CucremMatusanus 1 00001IeH1e 1 IKOJIA
3HAHUH 10 TEME https://resh.edu.ru/subject/
lesson/3504/start/151485/
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

10 xknacc

1. Xumus: Yroyonennsiit ypoBenb: 10 kinace/B.B. Epemun, H.E.Ky3bpmenko,
B.N.Tepenun, A.A. JIpo3nos, U3narensctBo Jpoda

11 kaace

1. Xumus: Yrayonennsiii ypoBenb: 11 knace/B.B. Epemun, H.E.Ky3pmenko,

B.N.Tepenun, A.A. [lpo3nos, U3narensctBo Jpoda

METOANYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. Xumus: Yraoy6nennsiii yposenb: 10 kinace/B.B. Epemun, H.E.Ky3bpmenko,
B.N.Tepenun, A.A. JIpo3nos, 3narensctBo Jpoda

2. Xumus: YrayoneHusiit yposens: 11 kmace/B.B. Epemun, H.E.Ky3pmenko,
B.N.Tepenun, A.A. [lpo3nos, U3narensctBo poda

3. COopHUK 3a/1a4, ynpaxHeHUI 1 TecToB 1Mo xuMuu. 10-11 kmacccer - Ps6oB MLA,
M3/1aTeNbCTBO «DK3aMEH»

4, Xumus. Dxcnpecc-nuarnoctuka 10-11 kimaccel, U31aTeIbCTBO «IDK3aMEH»

5. Xumus. 11 knace. bonpioit cOOpHUK TEMaTUUECKUX 3aJaHUN JUIsl TOATOTOBKH K

BIIP - Mengenes FO.H., Caynesuy @.A.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. HOC «Mos mixona» https://myschool.edu.ru/

2. Poccuiickas anektponHas mkoda https://resh.edu.ru/

3. Bupryanbnas naboparopus 8-11 xmacce! http://school-collection.edu.ru/

4

. TpenupoBounbie Bapuantsl EI'D mo xumun https://chem-ege.sdamgia.ru/



