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HOACHUTEJBHAS 3AIIUCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
beneparbHON 00pa30BaTEIHLHOM MTPOrpaMMBbI CpeHero 001IeTo 00pazoBanusa(DOI1
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM O0pa3oBaTEILHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«XuMus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peaIu3yIouX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX TOJIOKEHHIM
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XUMHsST HA YPOBHE YINIYOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTaiyy UX K OBICTPO MEHSIOIMIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHU OOy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMmme 1o XuUMHM Ha3HAaY€HUE MpeaMeTa «XUMHS» IMOJdydaeT
NOAPOOHYI0  WHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHAEMbIE MPOTPAMMON MO
XUMUHU (QYHKIHH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaju3alus KOTOpoW oOecreynBaeT
MOJIyYeHUE TPEICTaBICHUS O IENAX, COJACpXKaHuHU, OOIed cTpaTeruu
oOy4eHHs, BOCIIUTAHUS U PA3BUTHS OOYYaIOIIUXCS CPEACTBAMH MIPEAMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OMpeNieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUSI M TOCJEI0BATEIbHOCTH
U3y4YeHHUs Y4eOHOTO MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOyYarommxcs B
paMKax WTOTOBOM arrecTtaniud B (OpME EIMHOTO TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJIEHHOTO U3YUYEHUS XUMUU:



e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJAEpKaHUE, 0053aTeIbHOE
JUIST W3Y4YEHUsS B paMKaX OTACHBHBIX MpOQUiIeH, NpemrycMaTpuBaeT
pacrpefieieHue U CTPYKTYpUpPOBAaHHUE €ro MO KJaccaMm, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE pacIpeiesieHne y4eOHOTro BpEMEHH, PEKOMEHAYEMOTO JIJIs
W3YUYCHUS OTCITBHBIX TEM;

e TMpeajiara€T MPUMEPHYIO TMOCIEI0BATEIbHOCTh H3Y4YEHUSI Y4YEOHOTO
Marepuana ¢ y4€ToM JIOTUKH TMOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3yUeHHUs MpeaMeTa
Ha yrIyOJE€HHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesbHOMN
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TaKKe C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM TO3UIMSAM B IpOrpamMMe MO XUMHUHU MPETyCMOTpEHa
MPEEMCTBEHHOCTh € OOy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus. 3a npeiesiaMi yCTaHOBJICHHOM MPOTpaMMOii IO XMMUHU 00s3aTEIbHOMN
(MHBapHaHTHOW) COCTAaBISIONICH CoJepKaHUsl Y4YeOHOro mnpenMera «XUMUs»
0CTaéTcsi BOBMOXXHOCTh BEIOOpA €T0 BAPUATUBHOM COCTABIISIONIEH, KOTOpas JOJDKHA
OTIPEJIEIATHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 00ydeHHUs.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYEHUU TMPEIMETOB 0a30BOro M YriayOJEHHOrO YpPOBHEW B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHUsT Ha ypPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pean3aliuio
MIPEEMCTBEHHOCTH C MOCEAYIOIIUM ITANIOM TOJTyYSHHSI XUMUYECKOTO 00pa30oBaHUs
B paMKax W3y4YCHHUsS CIEHHAIbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCLMIUIMH B By3aX U OpraHu3alusX CpeHero mpodecCuoHalIbHOro 00pa3oBaHusl.
B a1011 cBsI3M n3yueHue npeamera « XuMHusD» OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha
pacmiipeHre # YOIyOJIeHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKHU
0Oy4Jaromnuxcs, BRIOPABIIMX OMPEAeAEHHBIA MTPOoPIb 00yUeHUs, B TOM YUCIE C
MEPCIeKTUBONM  TOCJEAYIOIIETO TOJy4eHHUsS XUMHUYECKOro oOpa3oBaHUs B
opraHuzanusx npodeccuoHanbHoro ooOpaszoBaHus. Hapsigy ¢ 3TuM, B CBeTe
tpeboBannii ®I'OC COO k mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeILHOM MPOTpaMMBbI CPEAHETO O0ITIETO 00pa30BaHUs N3YUEHHUE MMPEeIMeTa
«XuMUSD) OPUESHTUPOBAHO TAKXKE HA PEIIEHUE 33/1ad BOCIUTAHUS U COIUATBHOTO
pa3BuUTUsl OOydJaromuxcs, Ha (OPMUPOBAHUE y HHUX OOIIECMHTEIICKTYadIbHbIX



YMEHHM, YMEHMH palMOHANIM3alNU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEATETLHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HAATPEAMETHBIA XapaKTep.

CocTaBngmyMy TpeaMeTa «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3alliyd COAEpPKaHUS 3TUX KypCOB B IPOrpaMMe IO XUMHUU 32 OCHOBY
npuHATH ojioxkeHnst ®I'OC COO o paznmuuusx 6a30BOTO U YIITyOJIEHHOTO YPOBHEH
U3YUYECHUS TIPEeIMETA.

OcHoBy cozepxkaHus KypcoB «OpraHudeckas xumus» u «OOmas u
HEOpraHWYecKas XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs IpeaMera. JDTa CUCTEMaA
3HAHWI MOJy4YaeT ONpeaeiIEHHOE TEOPETHUYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYLIECTBEHHO 00BN 00bEM (PaKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yrayOnE€HHOM ypOBHE H3Yy4eHMs MpeaMmeTa oOecrnedyeHa BO3MOXKHOCTH
3HAYUTEIBHOTO YBEINYECHHS 00bEMA 3HAHUI 0 XMMHUYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COEMHEHUI Ha OCHOBE PAaCIIMPEHUS U YIIIyOJICHUS MIPEACTABICHHUN O CTPOEHUU
BEIIECTBA, XUMHUYECKOW CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHWS PEaKIuH,
paccMaTpuBaeMbIX C TOYKH 3PCHUS] XUMUYECKONM KUHETUKH U TEPMOIUHAMUKH.
Nzyuenne nepuoguueckoro 3akoHa u Ilepumogudeckoil cCHUCTEMBI XUMHYECKHX
AJIIEMEHTOB 0a3UPYyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHNUUECKUX MTPEICTABICHUSX
O CTpOeHMM aToma. XHUMHUYECKas CBiI3b OOBIACHAETCA C TOYKU 3pPEHHUS
YHEPreTUYECKUX U3MEHEHHH Mpu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAKKE C TOUKU
3peHUs] MeXaHU3MOB e€ oOpa3oBaHus. M3ydeHHe THUIOB peakUuil JOMOJIHAETCS
dbopMupoBaHUEM TIPEJCTABICHUNA 00 DJIEKTPOXMMHUYECKHUX IMpoIeccax M
AIIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHnyeckoi XUMUM Npu
pPAacCCMOTPEHUU PEAKIMOHHONM CHOCOOHOCTH COEIWHEHUU yaAenseTrcs o0coboe
BHHUMAaHHE BOIMPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aHMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJIEP>KaHUE KyPCOB XUMHH YTy 0JIEHHOTO
YPOBHS U3YUEHHUS JJIsI KJIACCOB OMPeAeTIEHHOT0 Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIel cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIMSHHUE CMEXHBIE MpPEAMEThl. Tak, HampuMmep, B COJEp KaHHUH
npeaMeTa il KJIaCCOB XUMUKO-(PU3ndeckoro npodusis 60b110€ 3HaueHne OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepuaa rmo oomen xumuu. [Ipu n3yueHun npeamera
B JIAHHOM CJIy4yae akUeHT OyJeT cJelaH Ha OOIIHOCTh METOJOB MO3HaHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XMUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHUSI MACChI 1 DHEPTUH, 3aKOHBI
TEPMOJMHAMUKH, SJICKTPOJIN3a, IPEACTABICHUS O CTPOSHUH BEILECTB U JIPYToe.



B TO ke BpeMsa B COAEp)KAaHMM IIpeAMETa Uil KIACCOB XUMHKO-
Oouonornueckoro npoduiast OONBUINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aTom ciyyae npemocTaBisieTcss BO3MOKHOCTB Ji71s1 00jiee 00CTOSATETFHOTO
PaccMOTpEHMSI XUMUYECKOM OpraHU3alMM KIETKH KaK OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOpPOM BXOIAT, K IPUMEpY, TaKHUE€ CTPYKTYpPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHus 0
COCTaBE€ U CBOMCTBAX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
NUIIEBAPEHUS.

B mmane ¢opMmupoBaHMs OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/I0B MTO3HAHUS U OTBITA MPAKTUYECKOTO MPUMEHEHUS HAYUHBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHUs» Ha YIrIIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMHM IIpeIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuHbBlE MpeaMeTsl», «MaTtemartuka u
uH(popmaTka» U «Pycckuil sSI3bIK U IUTEPATYPAX.

[Ipu n3yueHuu yueOHOro npeamera « XuMus» Ha yriryoJIEHHOM YPOBHE TaKxke,
KaK Ha YpPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3zoBaHusi (Ha 6a30BOM YpPOBHE),
3ajjaueil MEepBOCTENIEHHONM 3HAUYUMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMUMHHU KaK 00JJaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUUECKOMN JESITEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. Pemenne 3Toi 3a1a4n Ha
yIiyOJEHHOM YpOBHE M3Yy4YE€HHsS MpeAMeTa NpeanosiaraeT pealu3aluio TaKhX
LejeH, Kak:

e (opMupOBaHHME TPEACTABICHUI: O MaTepUAJbHOM €AMHCTBE MU,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsu B oOecrnedeHuu
YCTOMYMBOIO  pa3BUTHSA  YENOBEYECTBA: B  PEIICHHMH  IpoOsem
HKOJIOTUYECKOM, YHEPreTUYECKON U MHIIEBOM 0€30MacHOCTH, B Pa3BUTUHU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUHU, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTHUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOHON Cpelie;

e OCBOCHME CHCTEMBI 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUs XMUMHUYECKUX PEaKUUH, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OLINX
Hay4HBIX NMPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y OO0 yJarOIINXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWH UIsI OOBSICHCHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a ¥ OICHKH C ITO3MIINI YKOJIOTHYSCKOM 0€30IaCHOCTH MOCJICICTBHM
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yIIIyOJIeHUE MPEJICTaBICHUHN 0 HAYYHBIX METO/IaX MO3HAHUs, HEOOXOJUMBIX
JUI TIPUOOPETEHUS YMEHUUM OpHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHEHUS XWMHUYECKHX SIBJICHHWHA, HMMCIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOMN JEATENbHOCTA U TOBCEIHEBHOM KU3HMU.

B nuane peasm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAKOLIMX
(GYHKIUI LEI0CTHOW CHCTEMBI CpelHEro oOmiero oOpa3oBaHUs MPU H3YYEHUU
npeaMera «XuUMHUS» Ha  YrIyOJI€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHWE YOSKIEHHOCTH B TI03HABAEMOCTH SIBJICHHA TPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKJIAAHBIX HMCCIEIOBAHUN B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX
criocoOHOCTeM oOyuarommxcsi, (QopMHpOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIICHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMHpOBaHUEe yYMEHUH W HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIbTYPBI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOU KOJIOTUYECKOM JESITEIbHOCTH.

OO61iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJIST M3YUCHHUS XUMHUHU Ha YTIIyOJICHHOM
YpOBHE CpeaHero odiero oopazoanus, coctapiset 340 yacos: B 10 kimacce — 170
yacoB (5 yacoB B Hezeno), B 11 kimacce — 170 yacoB (5 yacoB B HEZIEIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XUMUU, PEICTABIEHUE O MHOTO00pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COeAMHEHUSX. TUIbl THOpUIU3AIIMKI AaTOMHBIX OpOUTANIEH yriaepoa.
MexaHu3Mbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIM). TUNBl MNEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
opranuueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYeCKUX COeAWMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Bunabl u30MepUM: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o kKinaccupUKaMM OpraHuyeckux BewlecTB. lloHsTHe o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
OoOyIJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHHE MOJEIEH MOJIEKYJl OpPraHUuYeCKHX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKuHra, ropenus. [Ipencrasinenne o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmysa, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOTy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmysia, HOMEHKIATYpa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTaliel yriaepona, o- U m-cBsi3U. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIWHEHHUS, 3aMEILICHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOMHYIO CBs3b. CIOCOOBI MOJyYEHUsI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymyaupoganuvie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHS M XUMUYECKUX CBOHCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaIueHOB.

Aunkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
M30MEpHUs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJlKHUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHNS, TUMEPU3ALIUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJTKWHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast popMyiia, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJibl OeH3oma. Du3nuyeckue CBOMCTBA apeHOB. XUMHUUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEeaKIMK 3aMeNIeHUsI B OEH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM pAJIMKAJIC, PEAKIMA NPUCOCIUHEHUS, OKHUCJIECHHUE TOMOJIOTOB
oen3ona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajloreHOB. (OcoOeHHOCTU
XUMHUUYECKUX CBOUCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl moTydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoaykTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepabOTKH HEPTH, KX TPUMEHEHUE B POMBITTUICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpynmy. JleiicTBue Ha TrajJOreHIpOU3BOJHBIE BOJHOTO U CIHUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYEHHUS BEIIECTB W HMX NPEBpaICHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kaduecTBeHHOe OOHapyX)eHUe
yriiepoja v BOJ0OPOia B OPTaHMYECKUX BEIIECTBAaX, MOJyYEHUE ITUIICHA U U3YUYCHUE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJIECJIMPOBAHHE MOJIEKYJI YTJIE€BOJOPOJOB H
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconepxaime opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccupukamus. Dusmdyeckne CBOWCTBA  MPEETbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJa U METAaHOJA
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: PEaKIMK 3aMEILICHHS], B3AUMOJICHCTBUE C OPraHUYE€CKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeopuIbLHOTO 3aMelieHus. JleiicTBrue Ha
opranu3Mm denoBeka. CrocoObl MOTydeHUs! U IPUMEHEHINE MHOTOAaTOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmdeckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osrydeHus: U npuMeHenue genomna. @enondopmanpaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMUYECKUE CBOMCTBA AJIbJETUIOB U KETOHOB: PEAKLIUUA IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepust u HOMeHKIarypa. Ousndeckue CBONCTBA
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbMHOM KHUCHOTHL. lloHATHE O TPOM3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJICUHOBAs, JUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKNaTypa. PU3NYECKHEe W XMUMHUYECKHE CBOWMCTBA: THUAPOIU3 B KHUCIOM H
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpb11a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, HX MOIOIIEE JICHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIUU C YHACTUEM CIIMPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapusioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEaKUMs C HOAOM. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
muammuHcepeopa(l) u ruapoxcuaom meau(l1)), peakius rmneprHa ¢ THAPOKCHIOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. C0KHBIE YPUPHD».

A30TCoaep:Kale OPraHuYecKne CoeTUHEeHU .

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmas gopmysa, U30MepHs, HOMECHKJIATypa M (hU3NYECKHUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psija. CTpoeHUe aHUJINHA.
B3aumHoe BiMsHHUE TpyIHI aTOMOB B MoJIeKysne aHwiInHA. (OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] U TpuMeHeHue anudarthuueckux amMuHOB. l[loiydyenue aHwiMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTEIIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAlUY, OOpa3oBaHWE TMENTUIHOU CBSI3U.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3yYEeHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepkalire opraHu4eckue CoeIMHeHUs» U «Pacro3HaBaHne opraHuuecKux
COCIMHEHUIN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHICHCALIMS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUs (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3IaraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIIPHOU
(opMyJIbI OPraHUYECKOTO COETUHEHUS IO Macce (00BEMY ) MPOTYKTOB CrOPaHHUsL, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAesieHUue A0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IOHATHH, TaK M IIOHATUH, NPUHATBIX B OTAEIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUHoTe3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUUECKU YPOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPO(HBIA TUIl MUTAHUS, OPOKECHHE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHONMorusl: TNHUILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHAX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukanuss XUuMHUUECKUX JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b Nepruoanueckoro 3akoHa u lleproanyueckoil cuctembl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprofaM. 3HaYEHNE EPUOIUIECKOTO
3akoHa [[.11. Menpeneena.

XUMHUYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJIMHA CBSI3U. [[0NsIpHOCTD, HATTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHeie cBsa3u. BonoponHas —CBA3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MAaccoBasi J0JIsI BELIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceleHusie u
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIE
HAa3BaHMS OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4eCKUX peakluidi B HEOPraHMUECKOH U OpPraHUYeCcKOM
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbI€ U reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHUMbIC peaKIui. XuMUdeckoe paBHoBecre. KoHcTranTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakuuu. [punuun Jle [larense.

Onextponutuyeckass gaucconmanus. CuiibHble W ciaaOble  AJIEKTPOJIUTHL
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TNEPOKCUAA BOAOPOJAa B TMPUCYTCTBUM KaTallU3aTopa, MOJAEIHU
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeabl pacTBOPOB C IMOMOILIBI) WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
pPaBHOBECHSI.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [lepnoandyecKkoil CucTeMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOEHUS UX aTomMoB. DU3MYECKHE CBONCTBA
HEMETAaJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoaa, cepol, pocdopa u
yriiepona).

Bonopon. ITlomyuyenue, ¢usnueckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'asoreHoBoAopobl. BaxkHeimme Kucaopoacoaepxaime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYUYCHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U UX COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoaa. @u3NUecKue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHnume B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcupn cepbui(1V), okxcua
cepsl(V1). CepHucTas v cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHL. [IpuMeHeHune ceprl U €€ COeTUHEHUN.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeIMHEHUI. A30THBIE YI0OpEHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBl MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuaeruit. PocopHbIe
ya00peHus.

VYrinepoa, HaxoXJAeHHWE B MOpupoae. AJUIOTPOIHBIE  MOIU(DUKALUU.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpPOCTBIX BEHIECTB, 0OPAa30BaHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydYeHHs, (PU3UUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBass KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetamwioB B Ilepuoandeckon cucteMe XUMHUUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnyeckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHuit  metamwioB.  OOmue  crnocoObl

MOJTyYEHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Oo6mas xapakrepuctrka MmetamioB |A-rpynmnsl [lepuonnueckoil cucTemsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKkrue 1 XMuMUYECKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mas xapaktepuctuka metamioB |IA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMHYECKUE CBOWCTBA, INPHUMEHEHHUE IMPOCTHIX BEIIECTB M HX COCAUHECHUM.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi  xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEIbHBIE CBOMCTBA. [loyUeHne u npuMeHEHUE Xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWCTBA JKeJe3a M €ro coequHeHuil. OKCupl,
ruapokcusl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue xKene3a u
€ro CIUJIaBOB.

Pu3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue n
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, xkene3a, MarHus B
KHCJIOPOJE, HM3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJIECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
nIe04Yeld, Ka4eCTBEHHbIE PEAaKI[MM HAa HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJOPO]Ia
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTO HccieaoBaHus. Hayunbie
MPUHIUTBI OPTaHU3AIUA XUMHUYECKOTO MPOU3BOICTBA. [[poMbIliIeHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIIMX BEIIECTB (Ha MpUMeEpe MPOM3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecrieYeHUU YHEPreTUIECKON 0€30IMacHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHSI THIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumms. [IpaBuia
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaIbHbIE YA0OPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BEIIECTB, MaCChI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOYKTa PEaKIMU, €CJIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JI0JIM M MOJIIPHOM KOHIIEHTPALIMHU BEUIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIeCTBISIETCS YEPE3 MCIOJIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KiaccuuKalys, MepuoaudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O0BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJEalbHbIN Ta3, (puzmdeckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJICEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIECTB ¥ TOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOACTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HMICHTUYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CIOCOOHOCTH CTABUTh 1€ U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUU YUYEOHBIX U MO3HABATEIBHBIX 33/1a4, BHITTOTHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEPECA U NT03HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIU3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIINH, CBA3aHHBIC ¢ XUMHYCCKUMU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS IMOCIEIACTBUM
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJbTYPbI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

COOJIIO/IeHUsT TIpaBWi O€30MacHOro OOpalieHusi C BEHIeCTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYJOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYAJIbHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  YueOHO-HCCIEI0BaTENbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYruxX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a]a4y
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4eHUI0 npodeccuil pa3imyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYJAOBOM NeATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpaszoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111IeCTBa;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMAIBHOU CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAIOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHUSI aKTUBHO MPOTUBOCTOSITH HJEOJOTUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

MOHMMAaHUSl CHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
GbopMHpPOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBINIICHUS, CO3[aHUU IIEJIOCTHOTO
IpeaCcTaBlIeHus. 00 OKpY:KaroleM MUpE KaKk O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0COOOM 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIIbHOM KYJbTYpbl, B pEHICHUU TIJIOOAIBHBIX MPOOJIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CIICUCHUU YCIOBUMI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKU KOM(POPTHOM KUZHH KAXKIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: T[IOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUSA JJIsl aHallM3a U OOBSICHEHUS SIBIICHUM OKpPYIKaIOIIEro Mupa u
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUSA IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaabHOM
JESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE IS (QOPMUPOBAHUS  MHUPOBO33PCHHUS  OOYUAIOIIHUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenu(PHUKy METOIOB TO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MPoIIeCC, CUCTeMa, HayYHBIA (haKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), obOecrieunBaroIIe dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COITMATLHON KOMIIETEHITUN O0YJarOITIXCS;
CIIOCOOHOCTD 0o0yyarommxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISTUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LENU JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHATHM M yCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHUS OTIACIbHBIX (PAKTOB 1
SIBIICHUI;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHaBJIIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE MO3HAHUSL UCIOJIb3yEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) 3JIEMEHTa, XuMUueckas (popMyria, ypaBHEHUE XUMUYECKON peaKkIuu
— MPU PElICHUH Y4YEOHBIX TMO3HABATEIBHBIX M MPAKTUUECKUX 3a/1ad, MPUMEHATH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CaMOCTOSATEJIBHOTO IUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBINA OTUET O POETIaHHOM padoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
NIO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATBCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  Npe/ICTaBIICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MIPU PabOTE C XUMUUECKOU
uHboOpMaluel: MPUMEHITh MEXIpEAMETHbIE ((PU3NYECKHe W MaTeMaTUYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOI TEMbI B X0/1€ JUaJIora U/niu
JUCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOThI MO MCCIICOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MpoeKTa, U (POPMyIHPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBIIIOJIHEHUH YYEOHBIX U HUCCJIEAOBATENbCKUX 3aJad, BbhIOMpaTh HauOoliee
3¢ (eKTUBHBINA CcrOCO0 HMX peHeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE CamMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI 10 XMMHUH Ha YTIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01ero o0pa3oBaHus BKIOYAIOT ClieHU(pUUecKue ass
y4eOHOTO mpeaMera « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBHIL T10
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWS M TPUMEHEHHWIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «OpraHuyeckas XUMHUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTaneil, HMOH, MOJIEeKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKENIET, GyHKIUOHATbHAS
TpyIa, paadKal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBICHU; IPEICTABJICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbI 3dexTri, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIEeATEeIIbHOCTH YEeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePaA0OTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMIA;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYITHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MMyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAILHBIC HA3BAHUS IS OTIEIBHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTWICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOMCTBA THUIWYHBIX MPEICTABUTEIEH Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEILIECTB: aJIKAHOB, IMKJIOAIIKAHOB, aJIKCHOB, AJIKAJJMEHOB, aJIKHOB,
apoMaTUYECKUX YTIJIEBOJOPOAOB, CIUPTOB, aJIbJIETU/IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHCIIOT,  O€NKOB, yIJIEBOJOB  (MOHO-, JW- ¥  TOJHMCAXapHUIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHHUI OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIIN aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €ro IEPepadOTKH U IPAKTHIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEeSATEeTbHOCTH — aHAIW3 U CUHTE3, CpaBHEHHE, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI IO XUMUYECKUM (PopMysiam
U YpaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKICHUIO XUMHUYECKON (HOpMYIIhI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaeM
B CUTYallUsIX, CB3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUU HKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJICBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKHU I1eJIeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokazareis [1J1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HHPOpPMAIIUIO, TIepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOECHUSI Kypca «OOIas ¥ HeopraHudeckas
XUMUS OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKAasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TECOPHS AIEKTPOJMTHUYECKON IUCCOLUALNM, TNEPUOINYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUU SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX pEaKlHi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W MPAKTUUYECKON EATEILHOCTH YEJIOBEKa, OOIMMX Hay4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX NMPEBPAIICHUI;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATh 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA
[0 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3TUYHBIM MPU3HAKAM (YUCIIY U COCTaBY
pearupyromux BelIeCTB, TEIIOBOMY 3¢ (eKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYacTUIO KaTajauzatopa U JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS U KPUTEpPUU IS KiIaccupukamu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHUYECKHUX JJIEMEHTOB II€PBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSIHUS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenaeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYyLIECTBOBAHUE T'€HETHUYECKOM CBSI3M MEXKJy HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

chOpPMUPOBAHHOCTh yYMEHHUS PACKPBbIBATh CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IIMHKA W aTFOMHUHHS);



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (PeasIbHbI U MBICJICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJIIPHAsT KOHIICHTPAIUs»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OIHOTO W3 YyUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTTU BhIXO/a MPOAYKTa PEAKINK; O0BEMHBIX OTHOIIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONpe/eIeHNE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIbID HWHAMKATOPOB, H3YYEHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawtey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOPMYITHPOBATH IETh UCCIEOBAHUS, TIPEICTABIISATH B Pa3IMUYHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOTHEHUIO JTA0OPATOPHBIX XUMHYECKHUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JaUTepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEepHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMaILHIo, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudpoBbie)
Kontpoabubie IIpakTnueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Pa3nen 1. Teopernueckue 0OCHOBbI OPraHUYECKOH XUMHH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHUSI OPTaHUYECKUX coeAnHeHui A. M 16 1 bubmmorexa [JOK
| P P 8 e hitps://m.eds00.ru/d69df650
byrneposa
Hroro no pazneny 16
Pa3nea 2. Yriesogopoasbl
91 [IpenenpHbIC YTI€BOIOPOABI — aJKaHBI, 10 bubnmoreka [JOK
' [IUKJIOATKAHbI https://m.edso00.ru/d69df650
HenpenenbHbie yriaeBoa0pOIbl: aJKEeHBI, bubnuotexa [JOK
2.2 21 1
aITKaJINEHBI, AIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 9
POMATHICCKHE YIIICBOIOPOAEI (apeHEN) https://m.eds00.ru/d69df650
54 [IpupoaHbIe HCTOYHUKH YIIIEBOAOPOJOB U UX 4 bub6nuorexa [IOK
' niepepaboTKa https://m.eds00.ru/d69df650
bubmuoreka [JOK
2. r 1
S AJIOTCHIPOM3BOHRIC YIJIEBONOPOLOB S https://m.edsoo.ru/d69df650
Hroro no paszneny 49
Paznen 3. Kucinopoacoaepsxamue oprannyeckue coeIuHeHust
bubmuorexa [JOK
3.1 C . O 17 1
fIMpTRL foeHot https://m.edso00.ru/d69df650
KapOonunbHbIE COeMHEHNS: alTbIETHIBI 1
3.2 ketoHbl. KapOoHoBbIie kucaoThl. Cl0KHBIS 33 1 bubmmorexa [JOK

a¢upsl. Kupbr
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

bu6mmoreka [JOK
33 Y TICBOME o https://m.edso00.ru/d69df650
Hroro no pazneny 59
Paznen 4. A3oTcoaep:kaniyue opraHudecKue coeIuHeHusI
bu6mmoreka [JOK
4.1 A LA .b 1
MUHBL AMHHOKHCIOTHL. SO 8 https://m.edso00.ru/d69df650
Hroro mo pazneny 18

Pa3zaea S. BoicokoMoJIeKyYIsIpHBIE COeIMHEHUS

5.1 BpIcOKOMOEKYIISIPHBIE COCIMHEHUS 10

bubmuoreka [JOK
https://m.edsoo.ru/d69df650

Hroro mo pazneny 10

IloBTOpEHNE OCHOBHBIX BONPOCOB Kypca xumuu 10 kiiacca

Pa3nea 1. IloBTopenue

11 KonTtponbHast pabota B pamkax 1
' IIPOMEXKYTOUYHOM aTTeCTallu
Hroro 11
Pa3nea 2. Pe3epBHbIe 4achl

2.1 ‘ Peseps 7
Pe3eps 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIie
Ne ii/mm P Kounrpoubusie IIpakTHueckue (mpp )
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuonnyeckuii 3aKoH
bubmuorexa [JOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 17
https://m.edsoo.ru/2dd57f24
anemenToB /1. . Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 16 1 bubnnoreka [JOK
' BEILIECTB https://m.edso0.ru/2dd57f24
bubmuorexa [JOK
13 XMMIECKAE PeaKiiit 31 1 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 64
Pa3nen 2. Heoprannueckasi Xumust
bu6nmoreka [JOK
2.1 H 55 1 3
eMeTalIE https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
2.2 M 4 1 2
CTALIH > https://m.edsoo.ru/2dd57f24
Hroro no paszneny 100
Pa3nen 3. Xumus u ;Ku3Hb
31 Meroabl O3HAHUS B XUMHUH. XUMHS U 3 bubnmnoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 4 8



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
IIPEACTABIICHUE O
MHOT000pa3uu OPraHuYecKuX
COCTUHEHUN

bubnunoreka LIOK
https://m.edso0.ru/3686e6f5

Teopus crpoeHus
OpPraHUYECKUX COCTMHEHUN A.
M. bytneposa

bubnunoreka LIOK
https://m.edsoo.ru/9e595ch8

[Ipencrasnenue o
KJIacCU(UKALUU U
cUCTeMaTH4ecKas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB

bubnmnorexa LIOK
https://m.edsoo.ru/c212dd21

[IpencraBnenue o
KJIacCU(pUKALUU U
cUCTeMaTH4yecKas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

DIEKTPOHHOE CTPOCHUE aToMa
yriiepoia (OCHOBHOE U
BO30YXIEHHOE COCTOSTHUS).

bubnmnorexa LIOK
https://m.edsoo.ru/Oce6fd4c



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/0ce6fd4c

BaniedTHBIE BO3MOXKHOCTH
aToma yriiepoja

DNEKTPOHHOE CTPOSHHUE aToMa
yriiepojia (OCHOBHOE U
BO30YXIEHHOE COCTOSHUS).
BanenTHbIe BO3MOXKHOCTH
aToMa yriepoja

XHUMHYECKas CBSI3b B
OpPraHUYECKUX COCTUHEHUSIX.
MexaHu3MBbI 00pa30BaHUS
KOBaJEHTHOH CBS3H, CIIOCOOBI
pasphiBa CBs3eH

bubnunoreka LIOK
https://m.edso0.ru/8d39f5c8

Bunel nzomepun:
CTPYKTYypHas,
IIPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3 (DEKTHI B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUI

bubmmoteka IIOK
https://m.edsoo.ru/b0e61661

10

11

Knaccudukanms peaxiuii B
OpraHN4eCKON XUMHH

Knaccudukanus peaxiuii B
OpraHN4YeCKONM XUMHH

Pemenne pacu€THeIX 3a7a4 Ha
OIIpEEIIEHUE MOJIEKYJIIPHON
(bopMyJIBI OPraHUYECKOro
BELIECTBA [10 MACCOBBIM
JI0JISIM aTOMOB 3JIEMEHTOB,
BXOJIALINX B €r0 COCTaB.

bubnmorexa LIOK
https://m.edsoo.ru/ba5706aa

bubnmnorexa LIOK
https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/bf84d8eb

12

13

14

Pemrenne pac4€THbIX 3a1a4 HA
OIIpEeAEICHUE MOJIECKYJIIPHOU
(bopMyJIBl OPraHUYECKOro
BEIIECTBA [10 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIMX B €0 COCTaB.

Pemenue pacueTHbIX 3a7a4 Ha
oTpeieNIeHUe MOJICKYIIpHOU
(bopMyIIbI OpraHuYeCcKUX
BEIIECTB 110 IPOAYKTaM
peaxkuuu.

Pemenue PaCUYCTHLBIX 3aaa4 I10
YpaBHCHHUIO

15

16

17

18

19

CucreMatusanus u
000011IeHE 3HAHUHA 110 TEME.

Kontponsnas padora Ne 1 o
teMe "BBenenue B
OpPraHUYECKYI0 XUMHUIO"

AJNKaHbI: TOMOJIOTUYECKUN
psa, obmas dpopmyna,
HOMEHKJIaTypa 1 U30Mepus,
JNIEKTPOHHOE U
MPOCTPAaHCTBEHHOE CTPOCHHE
MOJIEKYJI

du3znuecknue U XUuMHUUECKIE
CBOMCTBA ajJIKaHOB
duszndeckne 1 XUMHUIECKHIE
CBOMCTBA aJIKaHOB

bubmuoreka [{OK
https://m.edsoo.ru/87a37cab

bubnmorexa LIOK
https://m.eds00.ru/25a14636

bubnmnorexa LIOK
https://m.edsoo.ru/3137711c



https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c

20

Haxoxnenue aikaHoB B
npupoje. Criocoosl
MOJIy4YEHHUS U TIPUMEHEHUE
aJIKaHOB

bubnunorexa LIOK
https://m.edsoo.ru/259b0a5hb

21

Brinonnenue ynpaxxHeHui 1o
TEME aJIKAHbI

22

23

24

25

26

Pemrenne pacuetHbIx 3a7a4 1o
YPAaBHEHUIO XUMUYECKOMN
peakuuu.

O06006111eHE U
cUCTEMAaTH3alus 3HAaHUH 110
TeMe "AnkaHbl"

[{ukmoankaHsl: 00IIas
dbopMyIia, HOMEHKIIaTypa U
U30MepHsi, 0COOEHHOCTH
CTPOEHHUS 1 XUMUYECKHUX
CBOMCTB, CITIOCOOBI MOJTy4eHUs
Y TIpUMEHEHNE

[{uknoankaHsl: o0mas
¢dbopmyra, HOMEHKIATypa U
u30Mepusi, 0COOEHHOCTU
CTPOCHUA U XUMUUYCCKHX
CBOMCTB, CIIOCOOBI TIOJTyYEHUS
U [IPUMEHEHNE

AJIKEHBI: TOMOJIOTMYECKHH
psa, obmas dpopmyna,
HOMEHKJIATypa, SIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI.

bubnuoreka [{OK
https://m.edso0.ru/156730d2

bubmuoreka [{OK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/273b0a1e

CrpyKTypHas 1 LUC-TpaHC-
M30MEepHs AJIKEHOB

27

28

29

DU3NYECKUE U XUMUYECKHUE
CBOMCTBA alnkeHoB. [IpaBuio
MapkoBHHKOBa
XHUMUYECKHE CBOMCTBA
ankeHos. [IpaBuino
MapkoBHHKOBa

CriocoObl nostyueHus u
IIPUMEHEHHE AIKEHOB

bub6nmoreka [IOK
https://m.edsoo.ru/21069ccd

bubnunoreka LIOK
https://m.edsoo.ru/665dc058

30

Brinonnenue ynpaxxsHeHui 1o
TeMe "AnKeHbl"

31

32

33

[IpakTuueckas padora Ne 1 o
teme "[lonydyeHue sTriIeHa U
M3y4YeHHe ero CBOMcTB"

Pemienue pacuéTHbIX 3aa4 Ha
OIIpEAEIIEHUE MOJIEKYJIIPHOU
(bopMyJIBl OPraHNYECKOro
BelIeCTBa

Pemenue pacu€rHbix 3a1a4 o
YPaBHEHUIO

bubmuoreka [{OK
https://m.edsoo.ru/0941eed8

bu6nmorexa LIOK
https://m.edsoo.ru/e9ea9921

34

O0600mIeHne 1
cUCTEeMaTH3aInsI 3HaHUH 110
TeMe "AJKeHbl"

35

ATKaIHeHBI: CONPSIKEHHBIE,
W30JIMPOBAaHHbIE,
KYMYJIUPOBAHHBIE.

bubmuoreka [{OK
https://m.eds00.ru/04298c0a



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

Howmenxkiarypa u usomepus

36
AJIKaJMEHOB
37 XuUMHYECKHE CBOMCTBA bubnunoreka LIOK
CONPSIKEHHBIX ATKAIUCHOB https://m.edsoo.ru/e561253d
38 CriocoObl ToTy4eHus U bubmmorexa [JOK
MPUMEHEHUE AJIKAJTMECHOB https://m.edsoo.ru/1aa81660
39 Brimonaenue ynpaxHeHHi
AJIKUHBI: TOMOJIOTHYECKHI
psia, obmas popmyna,
40 HOMEHKJIATypa, JIEKTPOHHOE bubnnorexa [JOK
Y MPOCTPAHCTBEHHOE https://m.edso0.ru/68b6cc4c
CTPOEHUE MOJIEKYI,
¢u3nueckue cBoicTBa
41 XUMUYECKHE CBOMCTBA bubmmoteka IIOK
AJIKUHOB https://m.edso0.ru/23493a93
42 XHUMUYECKUE CBOKCTBA
AIKWHOB
43 KauecTBeHHbIE peakiiy Ha bubmuoteka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
44 CriocoObl mosryueHust u bu6muoreka [JOK
MIPUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3aga4d: pacu€rsl 1o
45 YPaBHEHUIO XUMHYECKOU Bubmmorexa [IOK
https://m.edso0.ru/5db8e526
peakuuu
46 Cucremaru3zanus u

000011IeHNE 3HAHUH I10 TEME



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
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ApEeHBI: TOMOJIOTHYECKUN PS]I,
obmas hopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE

47 Y TIPOCTPAHCTBEHHOE bubmmorexa [IOK
https://m.edsoo.ru/a92a7094

CTpOEHHE MOJIEKYJ OeH301a U
TONyoJIa, UX (PU3NIECKUE
CBOICTBA
ApEHbI: TOMOJIOTUYECKUH Ps/I,
oOuras popmyia,
HOMEHKJIATypa. DJIEKTPOHHOE

48 U IPOCTPAaHCTBEHHOE
CTPOCHHE MOJICKYJI OeH301a 1
TOJTyOJIa, NX (PU3NIECKUE
CBOICTBA

49 XUMHYECKHE CBOMCTBA bubnmorexa LIOK
aApEHOB: PEAKIIUH 3aMEIICHUS https://m.edsoo.ru/a44alae4
XHUMUYECKUE CBOKCTBA

50 apeHOB: peaKuu bubmmnoreka HOK
MIPUCOEINHEHUS, OKUCIICHUE https://m.edsoo.ru/a44alae4
TOMOJIOTOB OeH3051a

51 Oc00EHHOCTH XUMUYECKUX bubmuoreka [JOK
CBOMCTB CTUPOJIA https://m.edso00.ru/d5018a54
Pemenue pacu€THbIx 3a1a4 Ha

59 ompeielIeHUE MOJIEKYJIISIPHOMN bubnuotexa [JOK
(hOopMyIIbI OPraHuYeCcKOro https://m.edsoo.ru/53461a2c
BEIIECTBA

53 CriocoObI TToTy4YeHus U bubnmnorexa [JOK

MIPUMEHEHNE apEHOB

https://m.edsoo.ru/6f717d09



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
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54

I'enernueckas cBsi3b MEKIY
Pa3IMYHBIMU KJIaCCaMu
YIJIEBOJOPOIOB

55

I'enernueckas cBs3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB

56

57

58

Pacuétel mo ypaBHEHUSIM
XUMHYECKUX PEAKIUH.
Cucremaru3anus u
0000111eHE 3HAHUI 10 TEME

[Ipuponnsriii ra3. [lonmyTHbie
He(TSAHBIE ra3bl

KameHHbIi1 yroJib v IpoIyKThl
ero nepepaboTKu

bubnunoreka LIOK
https://m.edso00.ru/69b3398b

59

Hedtp u ciocoOs! €€
nepepadotku. [Ipumenenue
MIPOJYKTOB MepepadboTKH
HepTH

bubmmoteka IIOK
https://m.edsoo.ru/21f9de78

60

l"anorenonpons3BoaHbIE
YIJIEBOIOPOOB: 3JIEKTPOHHOE
CTPOCHHUE; PEaKIINH
3aMelIeHUs rajoreHa

bubnmorexa LIOK
https://m.edsoo.ru/82b4d759

61

JlelicTBHe 1Ien0o4Ye Ha
TaJIOTeHIIPOU3BOIHBIC.
BsaumoneticTBue
JIATAJIOTCHAIIKAHOB C MarHueM
M [IUHKOM



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

62

I'enernueckas cBsi3b MEKIY
Pa3IMYHBIMU KJIaCCaMu
YIJIEBOJOPOIOB

63

CucreMaTusanus
000011IeHNE 3HAHUN 110
pazneny "YrieBonopoasr"

bubnunoreka LIOK
https://m.edsoo.ru/20e89f22

64

65

66

KontpossHas paboTa mo Teme
"Yrinesonpopoast”

[IpenenbHbIe OJHOATOMHBIC
CIIHPTHI: TOMOJIOTHYESCKHUH
psia, obmas popmyna,
CTPOCHHUE MOJICKYII,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

[IpenenpHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHIA
psn, obmias hopmyra,
CTPOEHUE MOJIEKYI,
M30Mepusi, HOMEHKIIaTypa,
kinaccudukanus, puznyeckue
CBOMCTBa

bub6nmoreka [IOK
https://m.edso0.ru/95c9e298

bubmuoreka [{OK
https://m.edsoo.ru/df04c5cd

67

68

XUMHUYECKUE CBOMCTBA
MPEACIbHBIX OJTHOATOMHBIX
CITUPTOB

XUMHUYECKUE CBOUCTBA

MIPEAEIIBHBIX OJTHOATOMHBIX
CIIUPTOB

bubnunorexa LIOK
https://m.edsoo.ru/26ee34fe



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe

CriocoObI mosryueHus u

69 MIPUMEHEHHUE OJHOATOMHBIX bubmmorexa [JOK
P 8 https://m.eds00.ru/484100000000000
CIUPTOB

70 Pemenue 3amau Ha BeIBOA
hopmy
[Ipocteie 3hupsr:

71 HOMEHKJIaTypa U U30MEpPHUs, bubnmnoreka HOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaToMHbIE€ CIIUPTHI:

7 STWJICHTJIMKOJIb U TJIULEPHH, bubnnorexa [JOK
X QU3NYECKUE U XUMHYCCKHE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CrniocoOsl MoNTy4eHus u

73 MIPUMEHEHUE MHOTOATOMHBIX brbmmorexa LTOK

p https://m.edsoo.ru/d12e567d
CIUPTOB
@eHOJI: CTPOCHUE MOJIEKYJIBI,
74 ¢u3nyeckre CBONCTBA bubmorexa LOK
' https://m.edso00.ru/2ce726f8
Tokcuunocth penona

75 XuMHYECKHE CBOMCTBA bubnmorexa LIOK
¢denona https://m.edsoo.ru/037ca5f9

76 XUMHUYECKUE CBOMCTBA
¢denona

77 CriocoOblI nosryueHus u bu6muoreka [JOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c

78 [IpakTuueckas padora Ne 2. bubmuoreka [IOK

Pemenue

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/484100000000000
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AKCIEPUMEHTAJIbHBIX 33724
o Teme "CrupThl U HeHOTBI"

79

80

Brinonnenue ynpaxxHeHui 1o
teMe "Cruptbl. PeHobl"

BrinosnineHue ynpaxHeHUH 110
teme "Crnuptbl. DeHOmbI"

81

Cucremaruzanys
000011IeHNE 3HAHUH I10 TEME

bubnunoreka LIOK
https://m.edso0.ru/1810ch9b

82

ANbIeTupl ¥ KETOHBI:
AJIEKTPOHHOE CTPOCHHUE
KapOOHUJIbHOW TPYyIIIbL;
TOMOJIOTHYECKHUE PSIbI,
obmrast popmyia, U30MepHs U
HOMEHKJIaTypa

bubnunoreka LIOK
https://m.edsoo.ru/b139beaa

83

ANbIIETUIB M KETOHBIL:
3NIEKTPOHHOE CTPOCHUE
KapOOHUJIbHOW TPYMIIbL;
TOMOJIOTHUECKHUE PSbI,
ob1mas popmyia, H30MepHs U
HOMEHKJIaTypa

84

Anbaeruapl U KeTOHBI:
¢bu3nueckre CBOMCTBA;
peaKuy IpUCOEINHEHUS

but6mmorekxa [IOK
https://m.edsoo0.ru/c887425c

85

86

Peaknuu oxucieHus u
KaueCTBEHHBIC PEAKIINH
AJIBIETHUI0B U KETOHOB

CriocoOblI nosryueHust
AJIbJCTU 0B 1 KCTOHOB

bubnunorexa LIOK
https://m.edso0.ru/a393baa9

bubnunorexa LIOK
https://m.edsoo.ru/520d1c51



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51

Brinonnenue ynpaxxHeHui 1o

87
TeMe "Anpnernnpl. Ketounr"
88 Pemenue pacueTHbIX 3a71a4
89 Pemenue pacueTHbIX 33124
OnHOOCHOBHBIE NPEEIbHBIE
90 KapOOHOBBIE KUCIIOTHI, Bbu6mmoteka [JOK
0COOEHHOCTH CTPOCHHS X https://m.edsoo.ru/fec0b113
MOJIEKYJT
H3omepusa 1 HOMEHKIATypa
91 Ka 60}?0131,1)( KHCJIOT Mxyp bubmorexa LIOK
P . https://m.eds00.ru/700cc87b
¢bu3nveckre CBONCTBA
W3omepust 1 HOMEHKIATypa
92 KapOOHOBBIX KHCIIOT, KX
¢du3nueckue cBoicTBa
XHUMHUECKHE CBOMCTBA
93 IpeaeabHbIX OJHOOCHOBHBIX bubnmorexa HOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
OCco0OEHHOCTH CBOMCTB
94 MYpPaBbUHOM KHCIIOTBHI. bubmmnoreka HOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
95 [TonsiTHE 0 MPOU3BOIHBIX but6mmorekxa [IOK
KapOOHOBBIX KHUCJIOT https://m.edso00.ru/0d162d9d
CriocoObl mosryueHust u
96 IIpUMEHEHNE KapOOHOBBIX bubmrorexa LIOK
p P https://m.edsoo.ru/7¢c065c9d
KHUCJIOT
97 BeinonHenue ynpaxxHeHu 1o

teMe "[IpenenbHble



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d

OJTHOOCHOBHBIEC KapOOHOBBIC
KUCIOTHI"

98

O06o0061ieHue U
cHCTeMaTHu3alus 3HaHUuH 0
teMme "[IpenenbHble
OJTHOOCHOBHBIC KApOOHOBBIC
KHCJIOTHI

99

Crnoxuble 3¢upbL:
TOMOJIOTHYECKUH PsiJI, 00IIIast
dbopMmyita, uzomepus u
HOMEHKJIATypa

bubnuoreka [IOK
https://m.edsoo.ru/adfffe6d

100

101

102

dusnyeckue U XUMHYECKUE
CBOMCTBa 3(UPOB

Oco0EeHHOCTH CBOMCTB:
HETpeAeNIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAapOOHOBBIX
kucnot. [IpencraBurenu
BBICIITNX KapOOHOBBIX KUCIIOT

Oco6eHHOCTH CBOMCTB:
HETpeIeTbHBIX U
apoMaTH4eCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAapOOHOBBIX
kucinot. [IpencraBurenu
BBICIINX KapOOHOBBIX KHCIIOT

bubnuoreka [IOK
https://m.edsoo.ru/ad6b94b2

bubnuoreka [{OK
https://m.eds00.ru/83a08773

103

Pemenue pacu€THpix 3a1ay:
M0 YPaBHEHHUIO XUMHYECKON



https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/83a08773

peaxkiuuu, Ha ONpeesieHue
MOJIEKYJISIPHON (OpPMYIIBI
OpPraHUYECKOTO BEIIEeCTBA

104

Pemenne pacu€rHbIxX 3ama4:
10 YPABHEHUIO XUMHYECKON
peakuuu, Ha OIpe/iesICHre
MOJIEKYJISIPHOM (OpPMYIIBI
OpPraHUYECKOr0 BEIECTBA

105

[IpaxTuueckas padora Ne 3.
Pemenue
AKCIIEPUMEHTAIIbHBIX 337124
o Teme "KapOoHoBbIE
KucnoThl. CnoxHbIe d3PUpHI"

bubnunoreka LIOK
https://m.edsoo.ru/486671fb

106

Kupsr: cTtpoenue,
¢bu3nvecKkre 1 XUMHIECKHE
CBOMCTBA (TUIPOIIU3)

bu6mmoteka IIOK
https://m.edsoo.ru/al19c5b98

107

108

109

Oco6eHHOCTH CBOMCTB
XKHUPOB, COJAEPIKAIIUX OCTATKU
HeNpeeNbHbIX JKUPHBIX
KUCIOT. JKupsl B mpupojie

Mpi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
Morolee gericraue. Ilousatue
0 CHHTETHYECKHX MOFOIIAX
cpenctBax (CMC)
I'enetnyeckas CBsI3b
YTJIEBOJIOPOIOB U
KHCIIOPOJICOACPIKAIINX
OpPraHUYECKUX BEILECTB

bubnmorexa LIOK
https://m.edsoo0.ru/b0331922

bubnunorexa LIOK
https://m.edso00.ru/3c566565

bubnunorexa LIOK
https://m.eds00.ru/56790c96



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96

110

I'eneTnyeckas cBsI3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJCOAEPKAIINX
OpraHUYeCKHUX BEIIECTB

111

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPKAIINX
OpraHUYEeCKHUX BEIIECTB

112

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPKAIINX
OpraHUYEeCKHUX BEIIECTB

113

114

Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEaKIUi

Pacuétel 1o ypaBHEHUAM
XUMUYECKUX PEAKLUN

115

CucreMaTusanus u
0000111eHHE 3HAHUN T10 TEME

bubmmoteka IIOK
https://m.edsoo.ru/f8eaf2eb

116

OO6mras xapakTepucTruka
YIJIEBOJIOB U Kiaccuukarus
YTJIEBOJIOB (MOHO-, TH- U
MOJIMCaxapubl)

bubnmorexa LIOK
https://m.edsoo.ru/7a9693al

117

118

MoHocaxapuabl: pusnueckue
CBOMCTBA 1 HaXOXKJIEHHE B
pUpoie

[IpuMeHeHue IIII0KO3bI, €€
3HAUEHUE B

bubnmnorexa LIOK
https://m.edsoo.ru/b4bdda2d

but6mmorekxa [IOK
https://m.edsoo.ru/5e61122d



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d

KU3HCACATCIIBHOCTH
opraHu3ma

Hucaxapupl: caxapo3sa,
MaJbT03a U JaKT03a.

bub6nmoreka [IOK

119
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapUJIOB
[Tonucaxapuasl: cTpoeHUE
120 MaKpOMOJIEKYJI, (pu3rueckue bubnuorexa [IOK
1 XUMHYCCKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMCHCHUE
121 [TonsiTHe 06 UCKYCCTBEHHBIX bubnuorexa [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenue pacdeTHbIX 33724 Ha
122 OIpeJIeJICHUE JIOJN BhIX01a bubmmoteka IIOK
MPOAYKTA PEAKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOXKHOTO
Cucremaru3anus u
123 000011IeHHE 3HAHUH TT0 bubmorexa LOK
B https://m.eds00.ru/08d4364c
pazneny
KonTponbhas padota no teme
124 "Kucmaopoacomepxamniue bubmorexa LOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKUE COCTMHCHUS
AwMuHBL: K1accudukanms,
CTPOCHUE MOJIEKYJI, 001IIast
4 Y B bubmuoreka [{OK
125 bopmyna, uzomepus,

HOMEHKJIATypa U (pu3nuecKue
CBOWCTBA

https://m.edsoo.ru/efa7e6ca



https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

126

XUMHUYECKUE CBOUCTBA
anrpaTHIECKUX aMUHOB

127

128

129

XUMHUYECKUE CBOMCTBA
anmn(aTuyecKux aMHHOB

AnnnuH: CTPOCHUE aHUJIMHA,
0COOECHHOCTH XHUMUYECKUX
CBOMCTB aHHMIJIMHA

CriocoObl nostyueHus u
IpUMEHEHHE T (aTHYECKUX
aMHMHOB

bub6nmoreka [IOK
https://m.edsoo.ru/1bc5cf80

bu6nmoreka [IOK
https://m.edsoo.ru/39cd21f1

bubnunoreka LIOK
https://m.edsoo.ru/eal38763

130

CriocoOpl 1osty4eHus u
pUMEHEHHE AT (aTHIECKIX
aMHHOB

131

AMHPHOKHCIOTEL:
HOMEHKJIaTypa U U30Mepus,
¢u3nueckue cBOMCTBA.
OTtnenbHBIC IPEACTABUTENH Ol
AMUHOKHUCIIOT

bubnmorexa LIOK
https://m.edsoo.ru/d1773e80

132

AMHPHOKHCIOTEL:
HOMEHKJIaTypa U U30Mepus,
¢u3nueckue cBOMCTBa.
OTtnenpHBIC IPEACTABUTENH OL-
AMUHOKHUCIIOT

133

XnMHuyeckre CBOMCTBA
aMHUHOKHCIIOT, UX
OHOJIOrMYeCcKOe 3HAUCHUE
amuHokuciotr. CuHTe3 1
THIPOIU3 TIENTHI0B

but6mmorekxa [IOK
https://m.edsoo.ru/77df705a



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a

134

135

XUMHYECKHE CBOMCTBA
aMHHOKHCIIOT, UX
OMOoJIOrNYecKOoe 3HaUCHHE
aMUHOKHCIIOT. CHHTE3 U
TUPOJIN3 NIENTUIOB
benku kak npupoaHsie

MOJIMMEPBI; CTPYKTYPBI
0€eJIKOB

bubnunoreka LIOK
https://m.edsoo.ru/429e9899

136

137

138

139

140

XHUMHUYECKHUE CBOMCTBA
0O€JIKOB

A3zoTconepikaniye
reTepOLMKINYECKUE
coennHenus. HyknenHoBsle
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruyeckas poib

A3oTtcoaepikaiiue
reTepOLMKINYECKHE
coennHenus. HyknenHoBsle
KHCJIOTBI: COCTaB, CTPOCHUE H
Ouosoruyeckas poib

ITpakTrueckas padora Ne 4.
Pemenue

IKCIIEPUMEHTAILHBIX 33724
1o Teme "A30TcoaepKalne
OpraHNYeCKHUE COCTUHEHUS"
[TpakTuueckast paborta Ne 5.

Pemenue
AKCIEPUMEHTAIBHBIX 33724

bubnuoreka [IOK
https://m.edsoo.ru/6237306d

bubmuoreka [{OK
https://m.edso0.ru/521d1431

bubnunorexa LIOK
https://m.edsoo.ru/8e3c02d1

bu6nunorexa LIOK
https://m.edsoo.ru/bde3fdf6



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6

o teMe "Pacnio3snaBanue
OpraHNYeCKUX COCTUHECHUI"

141

O060061eHue u
cUcTeMaTu3alus 3HaHUM 10
Teme "A3oTcoaepKaniue
OpraHu4ecKkue coeuHeHus"

142

143

144

145

146

KonTponbhas pabota no teme
"A3oTcoepKaiine
OpraHu4ecKue coeanHeHus"

OCHOBHBIE TTOHSTHSA XUMHHU
BBICOKOMOJICKYJISIPDHBIX
COG,[[I/IHGHHI;'I n MCTOABI UX
CHUHTC3a —II0JIMMEPpHU3ala U
IIOJIMKOHACHCAIIUA

OCHOBHbBIC TOHATHUS XUMUH
BBICOKOMOJICKYJISIPHBIX
CO€IMHEHHUI U METOOBI UX
CHUHTC3a —II0JIMMEPpHU3ala 1
IIOJIMKOHACHCAIIUA

IInmacTmaccel. YTunmuzamus u
nepepaboTKa MiIacTuka
IInactmaccel. YTunmsanus u
nepepaboTKa MiIacTuka

bubnuoreka [{OK
https://m.edsoo.ru/ce561bc?

bubmuoreka [{OK
https://m.edsoo.ru/7aa63ebd

147

DacToMepbl: HaTypaJIbHBIN
CUHTETUYECKUE KayuyKH.
Pe3una

bubnunorexa LIOK
https://m.edso0.ru/246103ec



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/246103ec

148

DOnacToMepbl: HaTypaJIbHbII
CHUHTETHYECKUE KaydyKH.
Pe3una

149

Bouiokna: HarypanbHbIe,
HCKYCCTBECHHBIE,
cuHrernyeckue. [lonumepsr
CIIELIMAJIbHOTO Ha3HAYCHUS

bubnunorexa LIOK
https://m.edsoo.ru/5963a601

150

BosnokHa: HaTypalbHBIE,
HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOHI/IMepBI
CHEIHaIbHOTO Ha3HAUYEHUS

151

[IpakTuueckas padorta Ne 6.
Pemenne
AKCIIEPUMEHTAIIbHBIX 337124
o teme "Pacro3HaBanue
IUIACTMACC U BOJIOKOH"

bubnuoreka [{OK
https://m.edsoo.ru/3aebd77a

152

O06o0enue n
CHCTEMaTH3alus U3yYeHHOTO
MaTepHaa 1o TeMe
"BbicokoMOIeKyIIpHbIE
coequHeHus"

bubnmorexa LIOK
https://m.edsoo.ru/6a22ble8

153

154

[ToBTOpEHNE OCHOBHBIX
BOIIPOCOB Kypca
opranndeckor xumuu 10
KJ1ace

[ToBTOpEHME OCHOBHBIX
BOITPOCOB Kypca
opranndeckor xumuu 10
KJ1ace



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

155

[ToBTOpEHNE OCHOBHBIX
BOIIPOCOB Kypca
opranndeckou xumuu 10
KJ1acc

156

[ToBTOpEHNE OCHOBHBIX
BOIIPOCOB Kypca
opranndeckor xumuu 10
KJ1acc

157

[ToBTOpEHNE OCHOBHBIX
BOIIPOCOB Kypca
opranudeckoi xumun 10
KJ1acc

158

[ToBTOpEHNE OCHOBHBIX
BOIIPOCOB Kypca
opranudeckoi xumun 10
KJ1acc

159

160

161

[ToBTOpEHNE OCHOBHBIX
BOIIPOCOB Kypca
opranudeckoi xumun 10
KJ1acc

[ToBTOpEHUE OCHOBHBIX
BOIIPOCOB Kypca
opranndeckor xumuu 10
KJ1ace

[ToBTOpEHME OCHOBHBIX
BOIIPOCOB Kypca
opranndeckor xumuu 10
KJ1ace




[ToBTOpEHNE OCHOBHBIX
BOIIPOCOB Kypca

162 . 1
opranndeckou xumuu 10
KJ1acc
KonrponsHas pabora B

163 paMKax MpoOMeXyTOYHOU 1
aTTecTaluu 10 Kypcy XUMHUU
10 kmace

164 PesepBHbIe yacel 7

OBUIEE KOJIMYECTBO YACOB 170

I10 ITPOIT'PAMME




11 KJIACC

ATOMHBIM
opOuTamsIM

Ne Koan4yecTBo 4acoB I DJIeKTPOHHbIE
aTa
I Koutpoa  IIpakTuu uudgposbie
Tema ypoka Be usyue
/ bHbIE ecKue o6pa3oBaTelIbH
€ero HUSA
I padoThI padoTbl bl€ pecypchbl
Atom. CocrtaB
Bbubnuoreka
ATOMHBIX sIJIEP. oK
1 XUMHUYECKUI 1 1
STOMCHT https://m.edsoo.ru/
' 59c112ee
HM30Tonml
Atom. CocrtaB
ATOMHBIX sIIEP.
2 XUMHUYECKUI 1
9JIEMEHT.
H30Tonml
Crpoenue
bubnuoreka
AIIEKTPOHHBIX OK
3 000J104eK 1 1
ATOMOB https://m.edsoo.ru/
’ b4dofffa
KBAHTOBBIE YKCJIa
Crpoenue
DIIEKTPOHHBIX
4 000JI04EK 1
aTOMOB,
KBAHTOBBIE YKCJIa
Knaccudukarns bubnuoreka
5 XAMHUYECKUX 1 LIOK
AJIEMEHTOB (S-, p- https://m.edsoo.ru/
, d-, f-amemenTBI) 61294af9
Knaccudukanus
XAMHUYECKHUX
6 1
3JIEMEHTOB (S-, p-
, d-, f-amemenTBI)
Pacnpenenenue bubnuoreka
7 AIIEKTPOHOB T10 1 IIOK
aTOMHBIM https://m.edsoo.ru/
opOuTamsM f5f750fe
Pacnipenenenue
3JIEKTPOHOB 110
8 P 1



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe

10

11

12

13

14

ONEKTPOHHBIE
KOH(HUTypaIiu
aTOMOB
JJIEMEHTOB B
OCHOBHOM H
BO30YXIEHHOM
COCTOSTHHH

ONEKTPOHHBIE
KOHpUTyparuu
aTOMOB
JJIEMEHTOB B
OCHOBHOM H
BO30YKICHHOM
COCTOSIHUHT

DIIEKTPOHHBIE
KOH(UTypaiuu
HOHOB.
DNEeKTpOOTpULIAT
€JIbHOCTh

ONEKTPOHHBIE
KOH(pUTypauu
HOHOB.
DNeKTpOOTpULIAT
€JIHOCTD

Ileproanueckui
3aKOH U
Ilepuoanueckas
cuctema
XUMUYECKHUX
anemenToB /l. U.
Menpeneena,
CBSI3b C
COBPEMEHHOM
TeopUeit
CTPOEHHUS aTOMOB

[Tepuoanueckuit
3aKOH 1
Ilepuonnueckas
cucreMa
XUMHYECKHUX
anemenToB . U.
Menneneena,
CBSI3b C

Bbubnuoreka
LHOK
https://m.edsoo.ru/
8149e846

Bubmnoreka
IHOK
https://m.edsoo.ru/
a0764b24

bubmnmnoreka
1HOK
https://m.edsoo.ru/
16957c01



https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

COBPEMEHHOM
TeopUei
CTPOCHHUS ATOMOB

15

16

3aKOHOMEPHOCTH
W3MCHCHUS
CBOMCTB
XUMHUYECKHX
3JIEMEHTOB U
00pazyeMbIX UMH
MPOCTHIX U
CIIOXKHBIX
BEIIECTB 10
rpynmnam u
nepuoiam
3aKOHOMEPHOCTH
U3MEHEHUS
CBOICTB
XUMHUYECKHX
AJIEMEHTOB U
00pazyeMbIX UM
MIPOCTBIX H
CIIOXKHBIX
BEILECTB 10
rpynmnam u
nepuoaam

Bbubnuoreka
LHOK
https://m.edsoo.ru/
8468927

17

CucreMmaTuzamnus
1 000011IeHNE
3HAHUHU II0 TEME

bubnuoreka
1HOK
https://m.edsoo.ru/
8fad2942

18

Buaer
XUMHYECKOHN
CBSI3H.
MexaHu3MBbI
o0Opa3oBaHUs
KOBAJICHTHOM
CBSI3H.
Bopoponnas
CBS3b.
MexmoIIeKyIsipH
13
B3aNMOICHCTBHS

bubnunoreka
HOK
https://m.edsoo.ru/
5a8072af

19

Bunnr
XUMHUYECKOHU



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af

CBSI3H.
MexaHu3MBbI
0o0pazoBaHus
KOBaJICHTHOM
CBSI3H.
Bonopoanas
CBSA3b.
MexkMOneKyIIsIpH
1303
B3aNMOICUCTBHSA

BanentHocTts 1

BaJICHTHBIC
BO3MOXXHOCTH
atroMoB. CBS3b bubnnorexa
20 = SIEeKTPOHHOM 1 HOK
CTPYETYDH https://m.edsoo.ru/
3d2ca093
MOJIEKYJI C UX
r€OMETPUUYECKUM
CTPOCHHEM
IIpencraBnenus
0O KOMIIJICKCHBIX EHOiJEHOTEH(a
2l zzsf:;{;me' 1 https://m.edsoo.ru/
8c66b12a
HOMEHKJIaTypa
IIpencraBnenus
0O KOMIIJICKCHBIX
22 COCIMHCHMSX 1
COCTaB M
HOMEHKJIaTypa
Bemecrna
MOJIEKYJISIPHOTO
u
HEMOJICKYJIAPHOT bubmmoreka
23 0 CTPOEHHUSI. 1 IIOK
Tuner https://m.edsoo.ru/
KPUCTALUTMYECKU e167635b
X PELIETOK U
CBOMCTBaA
BEIIIECTB
Ilonsarue o bubnmmoreka
24 JIUCTIEPCHBIX 1 [IOK
CHCTeMax. https://m.edsoo.ru/
[IpencraBnenue da2c70e4



https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4

25

O KOJIJIOUJHBIX
pacTBopax

HUctunnbie
PacTBOPHI:
HACBIIIEHHBIE U
HEHACHIILICHHBIE,
pacTBOPUMOCTS.
Kpucramnoruapa
TBI

Bbubmnoreka
LHOK
https://m.edsoo.ru/
e9ccdd8d

26

CnocoObl
BI)Ipa)KeHI/Iﬂ
KOHIIGHTpaHI/II/I
pacTBOpPOB

Bbubmnoreka
1HOK
https://m.edsoo.ru/
328e653a

27

28

CriocoOsbl
BBIPKECHUS
KOHIICHTpalluu
pacTBOpOB
Pemenue 3amau ¢
HCITOJIb30BAaHUEM
MTOHATHH
"MaccoBas JI0JIs
pacTBOPEHHOTO
BelecTna',
"MoJipHas
KOHLeHTpauus"

bubnnoreka
1HOK
https://m.edsoo.ru/
785e0ab4

29

30

31

Pemenue 3agau ¢
HCIOJIb30BaHUEM
MTOHATHH
"MaccoBas IO
PacTBOPEHHOTO
BelecTna',
"MoJipHas
KOHIIEHTpanus"
Knaccudukanus
Y HOMEHKJIaTypa
HEOPTraHUYECKHUX
BCIISCTB

Knaccudukanus
¥ HOMEHKJIaTypa
HEOPraHMYECKUX
BEILIECTB

bubnunoreka
ITOK
https://m.edsoo.ru/
bf9e108d



https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d

32

CucreMatusanus
1 000011IEeHNE
3HAHUH 110 TEME

Bubnnoreka
1HOK
https://m.edsoo.ru/
8d2c6a3a

33

Konrtponbnas
pabora o Temam
"Ctpoenue
aTroMa.
[Tepuoanueckuit
3aKOH U
[Tepunonuueckas
crucrema
XUMHYECKHUX
anemenTtoB /l. U.
Menpeneena",
"Ctpoenue
BEIIIECTBA.
MHoroob6pasue
BerecTs"

Bubmnoreka
1HOK
https://m.edsoo.ru/
70a60aa4d

34

Knaccudukanus
XUMHUYECKHUX
peakuuii B
HEOPTraHUYECKOU
Y OPTaHUYECKOU
XUMUHU. 3aKOH
COXpaHEHUs
MaccChl BEIIECTB;
3aKOH
COXpaHEHUS U
MIpEeBpaICHHS
SHEPTUU Mpu
XUMHUYECKHUX
peakumsx

bubnuoreka
HOK
https://m.edsoo.ru/
6335cdd2

35

Knaccudukanmst
XUMHUYECKHUX
peakuuii B
HEOPraHUYECKON
Y OPTaHUYECKOU
XUMUHU. 3aKOH
COXpaHEHUs
MaccChl BEIIECTB;
3aKOH
COXpaHEHUs U



https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2

IIPEBPALLCHUS
SHEPIUU NIPU
XUMHYECKHUX
peakuusx

36

Knaccudukanus
XUMUYECKHUX
peakuuii B
HEOPraHUYECKOMN
Y OPraHUYECKOU
XUMHUHU. 3a7aHusd
EID

37

38

39

40

TerumoBbie

3P PeKTHI
XUMHUYECKHUX
peaKIui.
Tepmoxumuueck
Y€ ypaBHEHUs

Brraucnenuns no
YpaBHEHUSAM
XUMHYECKHUX
peakuuii u
TEPMOXUMHUYECKHU
M YpaBHEHUSIM

Brruucnenus no
YPaBHEHUSIM
XUMHUUYECKHUX
peaxkuuii u
TEPMOXUMHYECKH
M YPaBHECHUSIM.
3aganus EI'D

CxopocTb
XUMHUUYECKOM
peakiuu, e€
3aBUCHUMOCTE OT
Ppa3IUIHBIX
(bakTopoB.
Karanus n
KaTaJn3aTophbI

bubnuoreka
1HOK
https://m.edsoo.ru/
d1db86da

Bubmnoreka
HOK
https://m.edsoo.ru/
87b13954

41

CxopocTh
XHMHYSCKOM
peakiuu, e€
3aBHCHMOCTH OT



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954

Ppa3InYHbIX
(bakTopoB.
Karanus u
KaTaJn3aTOphI

T'oMorennbie u

42 reTeporeHHbIC 1
peakiuu
[IpakTnueckas
paborta Ne 1 o
teme "Biausaue bubnmoreka
43 Pa3JIMYHbIX 1 1HOK
¢daxTopoB Ha https://m.edsoo.ru/
CKOPOCTh 1facaldl
XUMHUYECKOU
peakun"
O6parumbie u
HeoOpaTuMble bubmorexa
44 | peaxkuumu. 1 HOK
X IIMITeCKOe https://m.edsoo.ru/
30952f9b
paBHOBecCHE
O6parumbie u
HeoOpaTuMble
45 peakiuu. 1
XUMHUYECKOE
paBHOBecCHE
[IpakTnueckas
pabota Ne 2 o
teme "Bausane bubnuoreka
16 pa3sIUYHBIX 1 HOK
¢dakTopoB Ha https://m.edsoo.ru/
MMOJI0KEHHE 3bf34el7
XHMHYECKOTO
paBHOBecHs"
DIEKTPONIUTHYEC
Kast
JUCCOIMAaIH. bubnnoreka
47 CuibHblE U 1 HOK
cnabbie https://m.edsoo.ru/
3IIEKTPOJIUATHI. 5f766bdf
CreneHb

JUCCoInann



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf

HNouurie

48
yYpaBHEHUS
HonHoe
MIPOU3BEICHUE
Bozbl. Cpena bubnuoreka
49 BOJIHBIX HOK
pacTBOPOB. https://m.edsoo.ru/
BonopoaHslii 3966ca89
nokazatenb (pH)
pacTBopa
I'maponus conen.
Bubinoreka
Peakiun,
1HOK
50 MIPOTEKAOIINE B
https://m.edsoo.ru/
pactBopax 09d5a9hd
3JICKTPOJIUTOB
I'maponus cosnen.
Peakmun,
ol MIPOTEKAIOIINE B
pacTBopax
AIEKTPOIIUTOB
IIpakTrueckas
pabota Ne 3 o
Bbubnuoreka
TEME Ok
52 "XUMUUECKHUE 1
K B https://m.edsoo.ru/
peaitt 2e3daeb0
pacTBopax
JJEKTPOJIUTOB"
OKHUCIATEIHLHO-
BOCCTaHOBHUTEIH bubmanoreka
53 HBIC PEaKIUU. HOK
Baxueimue https://m.edsoo.ru/
OKHUCJIUTEIU U 56226060
BOCCTAHOBHUTEIIH
OKHUCIUTEILHO-
BOCCTaHOBUTEID
HBIE PEAKIIUH.
54 peardt
Baxueiimue
OKHCIIUTEIN U
BOCCTAHOBHUTEIIH
Merto
55 A Bubnuoreka
JJIEKTPOHHOIO
P 1LIOK

(371EKTOHHO-



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060

HMOHHOI'0) https://m.edsoo.ru/
OaylaHca b691387
Meton
3JICKTPOHHOTO
56 (271EKTOHHO-
HMOHHOTO)
Oajanca.
3aganus EI'D
57
Onextponus bubnmoreka
58 PacTBOPOB U [IOK
pacIuiaBoB https://m.edsoo.ru/
BEILIECTB 93fb97d2
DIIEeKTPOIHN3
59 PacTBOPOB U
pacIuiaBoB
BEIIECTB
Bubnuoreka
Pemenue 3amau
HOK
60 Pa3IUYHBIX
THIIOB https://m.edsoo.ru/
5a859d16
bubmnoreka
Pemenue 3agau
HOK
61  pa3nuuHbIX
THIIOB https://m.edsoo.ru/
5afa265d
Pemenue 3agau
62  pa3IMYHBIX
THIIOB
Pemienue 3agau
63 pa3IMYHBIX
THIIOB 3amaHus
EID
Pemienue 3agaa
64 pa3IMYHBIX
THUIOB 3amaHus
EID
Cucrematuzamnus
bubnnoreka
1 0000I1IeHHE oK
65 = 3HaHuWi o Teme 1
e < https://m.edsoo.ru/
UMHUYECKHE c1616h85

peakuun"



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85

66

Konrtponbnas
paborta no Teme
"Xumunyeckue
peakuun"

Bbubmnoreka
LHOK
https://m.edsoo.ru/
a8a0a930

67

Ilonoxenue
HEMETAJIJIOB B
Ileproanueckon
CHCTEME
XHUMHYCSCKHUX
snemenToB 1. U.
MenneneeBa n
0COOEHHOCTH
CTPOCHHUS X
aTOMOB.
duznueckue
CBOMCTBaA
HEMETaJIJIOB

Bubmnoreka
1HOK
https://m.edsoo.ru/
8ca2dcad

68

Ilonoxenue
HEMETAJJIOB B
Ileproanueckon
CHCTEME
XHUMHYECKHUX
sneMeHToB [l. W.
Menneneena u
0COOEHHOCTHU
CTPOEHHUSI X
aTOMOB.
duznueckue
CBOMCTBaA
HEMETAJIJIOB

69

Annorponust
HEMeTaJuIoB (Ha
npuMepe
KHCIIOPO/a,
cepsl, hochopa u
yIaepoaa)

Bbubnnoreka
1HOK
https://m.edsoo.ru/
ef92c91c

70

Bonopon:
MOJTyYeHUE,
buznueckue u
XUMUYECKHE
CBOWCTBA.
I'mopuaet

Bbubnnoreka
1HOK
https://m.edsoo.ru/
0aa8f613



https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613

T"anorensr:
HaXO0XXICHHUE B

Ipupoe, Bbubnuoreka
71 CIIoCcOObI HOK
MOJTy4eHUS, https://m.edsoo.ru/
buzndeckue u 4223795
XUMUYECKHE
CBOICTBA
l"anorensr:
HaxOXKJICHUE B
MIPUPOJIE,
7 CITIOCOOBI
MOJIyYCHHUS,
dusnueckue u
XHMHYECKUE
CBOICTBA
bubnuoreka
73 I"anorenoBo10po HOK
JIBI. https://m.edsoo.ru/
6b3255e6
Kucnoponusie
74 COCTMHEHUS
rajoreHoOB
JlaGopaTopHsble u
MPOMBIIIJICHHBIE
CIIocoObI bubnuoreka
75 MOJIyYeHUS HOK
rajoreHoB. https://m.edsoo.ru/
IIpumenenne 6971acad
TajJOTeHOB M UX
COEeTUHEHNN
[IpakTueckas
pabora Ne 4. bubnuotexa
76 Pemenne 1HOK
JKCHEPUMEHTAIIb https://m.edsoo.ru/
HBIX 3a/1a4 110 8b26fecd
teme "T"amorensr"
Kucnopon:
nabopaTopHBIE U bubnmnoreka
MPOMBINIICHHEIC HOK
7
CIocoObI https://m.edsoo.ru/
MOJIyYEeHHUS, c8abc36a

dusnueckue u



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a

XUMHUYCCKUC

CBOIICTBA.
O30H.
[Tonyuenue
78 IIPUMEHEHNE
KHCJIOpOJIa
030Ha
bubnuoreka
Okcunasl u HOK
79
MEPOKCHUBI https://m.edsoo.ru/
5c8816a0
bubnuoreka
OKcuael u HOK
80
IIEPOKCHUIBI https://m.edsoo.ru/
5c8816a0
bubnuoreka
Pemienue 3anau
81  pa3nuuHbBIX HOK
https://m.edsoo.ru/
THTOB 2b6dsbab
Cepa:
HaxOXJICHUE B
IIPUPOLE, bubnmnoreka
CIoCco0bI HOK
82
MOJIyYECHHUH, https://m.edsoo.ru/
buszndeckue u 46afaelb
XUMHYECKHE
CBOICTBA
Cepa:
HaxOXJICHUE B
MIPUPOLE, Bbubnnoreka
CIIOCOOBI 1HOK
83
MOJIyYEeHUH, https://m.edsoo.ru/
buzndeckue u 46afael6
XUMUYECKHE
CBOMCTBA
bubmmoreka
84 CepoBogopon, HOK
CYIb(UIBI https://m.edsoo.ru/
7¢875999
bubnuoteka
CepoBogopon, LHOK
85
CYIb(UIBI https://m.edsoo.ru/

7¢875999



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999

Kucnoponconep
JKalue

Bbubnuoreka
COEINHEHUSI
86 CepBHI. LOK
https://m.edsoo.ru/
Ocobennoctu 8cfa2548
CBOICTB CEpHOM
KHCIIOTBI
Kucnoponconep
JKallue
Bubnuoreka
COEIUHEHUS
87 CepBI. LOK
https://m.edsoo.ru/
OcobennocTtu 8cfa2548
CBOMCTB CEPHOM o
KHACJIOTBI
[IpakTuueckas
abota Ne 5.
p Bubnuoreka
Pemienue
88 = skcmepuMmeHTaNb LIOK
https://m.edsoo.ru/
HBIX 3a1a4 10 0afb05e4
teme "Cepa u eé
coenqnueHusa”
A3or:
HaxXOXXICHUE B
pupose, bubnuotexa
89 CIocoObI HOK
MOJIyYEeHHUS, https://m.edsoo.ru/
buznueckue u badd2255
XUMHUYECKHE
CBOMCTBa
bubnnoreka
90 AMMuak, HOK
HUTPHUIBI https://m.edsoo.ru/
badd2255
Kucnopoaconep
JKaIIme
Bubnuoreka
COEIMHEHUSI
91 a3ora. HOK
Ocob https://m.edsoo.ru/
cov €HHOCTH ) 02065afe
CBOWCTB a30THOH
KUCJIOTBI
Kucnoponconep bubnuoteka
92 JKalme
B LIOK

COCOAMHCHU A



https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe

asora.
Ocobennoctu
CBOMCTB a30THOM

https://m.edsoo.ru/
e2965afe

KHUCJIOTBI
Kucnoponconep
JKallue
Bbubmnoreka
COCAUHEHMS oK
93 asora. 1
OCOBEHHOCTH https://m.edsoo.ru/
. o e2965afe
CBOMCTB a30THOM
KHUCJIOTBI
[Ipumenenne
bubmnnoreka
a3oTa u €ro oK
94  coenuneHwuil. 1
ASOTHELE https://m.edsoo.ru/
1295059
yaoopeHus
docdop:
HaxXO0)KJICHUE B
pupoxne, bubnmoreka
95 CIIocoObI IIOK
MOJIyYECHHUH, https://m.edsoo.ru/
buznueckue u 9a6b43ec
XUMHYECKHE
CBOMCTBA.
bubnuoreka
96 ®dochuast u [IOK
dbochun https://m.edsoo.ru/
9a6b43ec
bubnuoreka
97 Oxcuanl LIOK
docdopa. https://m.edsoo.ru/
c7a2d429
dochopcoaepxa
bubanoreka
1€ KUCIOTHI. oK
98 Comn I
dbocd o https://m.edsoo.ru/
OcPOpHOH c7a20429
KHUCJIOTBI
dochopcoaepxa
bubanoreka
1€ KUCIOTHI. oK
99 Conu I
bocd . https://m.edsoo.ru/
OCPOpHOH c7a2d429

KHCJIOTHI



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429

[IpumeHenue

(bocdopa 1 ero Bbubianoreka
10 coe I/IHpeHI/Iﬁ HOK
0 A ' https://m.edsoo.ru/
Pocdoprie 2218070a
yaoOpeHus
[IpakTnueckas
pabota Ne 6.
Pemenune Bubanoreka
10  skcnepumeHTalb I[HOK
1 HBIX 3a11ay 10 https://m.edsoo.ru/
Teme "A30T U 8175ac3f
dbocdop u ux
coequuenusa”
Yraepon:
HAXO0XKIEHUE B
MIPUPOJIE,
pupod Bubnuoreka
AJJIOTPOITHBIC
10 MO (UKL LOK
2 g T https://m.edsoo.ru/
dusndeckue u 16b19f9e
XUMHUYECKHE
CBOMCTBA,
MpPUMEHEHUE
Oxkcun Bbubnuoreka
10  yruepoma(ll), LIOK
3 OKCHJL https://m.edsoo.ru/
yrinepona(lV dba58adf
Bubianoreka
VYronsHas
10 KHCJIOTa U €€ HOK
4 https://m.edsoo.ru/
com dba58adf
Bubianoreka
Pemenue 3agau
10 HOK
Pa3TUIHBIX
5 https://m.edsoo.ru/
THIoB 6029609
Bubanoreka
Pemenue 3agau
10 A3JIAIHBIX HOK
6 p https://m.edsoo.ru/
THITOB 6029609
Kpemnuii:
HAXOHICHHE B bubnnoreka
10 [IPUPOJLIE HOK
7 PHpOE, https://m.edsoo.ru/
cnocoGk! 143558ab

MMOJIy4CHMUH,



https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab

dusnueckue u

XUMHYECKHE
CBOMCTBaA
Oxcun bubnuoreka
10 kpemuus(1V), LHOK
8 KpeMHUEBas https://m.edsoo.ru/
KHCJIOTa 3170e7b1
10 CumKaTsl
9
IIpnmenenue bubmnnoreka
KPEMHHUSI B €TO0 LIOK
11 coenunenmii. https://m.edsoo.ru/
0 Crekio, ero 393cdac0
MOJIyYEHHUE, https://m.edsoo.ru/
BHIBI CTEKJIA 5823cefb
bubmnnoreka
Pemenne 3amau
11 LHOK
1 FT) :IJ::IHHX https://m.edsoo.ru/
b624f801
bubnnoreka
Pemenue 3agag
11 HOK
2 IT) ZJ:)THHX https://m.edsoo.ru/
b624f801
Cucremaruzamnus Bbubnuoreka
11 u 00o0mIeHHe HOK
3 3HAHUH 10 TEME https://m.edsoo.ru/
"Hemeramnsr" 6e864db5
Cucremaruzamnus Bbubnuoreka
11 u oOobOmmeHHne 1HOK
4 3HAHUH 10 TEME https://m.edsoo.ru/
"Hemeramnsr" 6e864db5
bubanoreka
KoHnTponbHas
11 5 HOK
5 E’;;;;;Zﬁﬂ?“e https://m.edsoo.ru/
d0484c76
Ananns
pe3ynbTaToB bubnuotexa
11 KOHTPOJIbHON IHOK
6 paboTHI, https://m.edsoo.ru/
KOppeKys 2b7€9510

[0)1105(010)'8



https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510

Ilomoxenue

METAJIJIOB B
Ilepronnueckon
cucremMe
XUMHIHECKHX bubnuoreka
11 3JICMEHTOB. 1 IIOK
7 OcobenHocTu https://m.edso0.ru/
CTpOCHI 9839c16c
3JIEKTPOHHBIX
000J1049eK
aTOMOB
METaJIJIOB
OO0mue
dusnueckue
CBOIiCTBa bubnuoreka
11 1IOK
8 o ' https://m.edsoo.ru/
[Ipumenenne 1m0
METAJIJIOB B OBITY 92UdLIUD
U TEXHHUKE
bubnuoreka
11 CrnaBsl L ITOK
9 METaJLIOB. https://m.edsoo.ru/
42b872e3
bubmnoreka
12 Koppo3zus 1 110K
0 METAJLIOB https://m.edso0.ru/
42b872e3
Pemenue 3anau bubmmoreka
12 . 110K
! IT)ESHJ:)THHX https://m.edsoo.ru/
e3de37b6
Pemenue 3a1au bubnnorexa
12 . 110K
2 EEJLTHHX https://m.edsoo.ru/
e3de37b6
DJIEKTPOXUMHUEC
Ez:piimﬁ bubnuoreka
12 10K
3 i ' https://m.edsoo.ru/
OO0mue crmocoObl SdenaTre

IMMOJIYyUCHUA
METAIJIOB



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
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12

12

OOmas
XapaKTEePUCTUKA
MeTtaiuioB |1A-
TPYIIITBI
ITepuoanueckoit
CHCTEMBI
XUMHUYECKHX
3JIEMCHTOB.

Harpuii n xanuii:

MOJIyYEHHUE,
dusndeckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHUE
MPOCTHIX
BEILIECTB U UX
COCJIMHECHU I

Oouas
XapaKTEPUCTHKA
MeTaaioB |A-
TpYHIIBI
Ilepronnueckon
CHCTEMBI
XAMHUYECKUX
JJIEMEHTOB.

Hartpuit u xanui:

HOJIy4YeHHUE,
dusnyeckue u
XUMHYECKHE
CBOMCTBA,
pUMEHEeHHE
MPOCTHIX
BEIIECTB U UX
COCIMHEHUN

Bubmnoreka
LHOK
https://m.edsoo.ru/
€12c26b3

bubnnoreka
HOK
https://m.edsoo.ru/
e12c26b3

12

Ob6mas
XapaKTEePUCTHKA
metasuioB |A-
TPYTIITBI
Ilepronnueckon
CHUCTEMBI
XUMUYECKHUX
AJIEMEHTOB.
Maruuii n

Bbubnnoreka
1HOK
https://m.edsoo.ru/
7¢3e49c0



https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0

KaJIbIIHiA;
MOJIy4YEHHUE,
dusnueckue u
XHMHYECKHE
CBOMCTBA,
MIPUMEHEHUE
MIPOCTHIX
BCIISCTB U UX
COCJIMHEHU I

OO0mas
XapaKTePUCTHKA
merauioB |A-

TPYIIIBI
[Iepnoanueckoit
CHCTEMBI
XUMHYECKHX
2JIEMEHTOB. bubnuorexa

12 Marnuii u [HOK

7 KaJTbIIH: https://m.edso0o0.ru/
MOJIyYEHHUE, 7¢3e49c0
¢dusnueckue u
XUMHYECKHE
CBOMCTBa,
MIPUMCHCHUE
MIPOCTBIX
BEIIECTB U UX
COEJIMHEHUH
JKécTkocTh BOIBI bubmmorexa

12 U CIIOCOOBI €€ TOK

8 https://m.edsoo.ru/
YCTpaHeHuA c74bfae9
AIOMUHMIL:
MOJTy4EHUE, bubnuorexa

12 buznueckue u ITOK

9 XUMHYECKHE https://m.edsoo.ru/
CBOMCTBA, 0e79b266
MPUMEHEHUE
AIOMUHMIL:
MOJTy4EHUE, bubnuotexa

13 ¢wusnyeckue u IHOK

0 XUMHYECKUE https://m.edsoo.ru/
cBOiicTBa, 0e79b266

IIPUMEHEHHUE



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
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13

13

13

13

13

13

AmdorepHbie
CBOICTBA OKCHIA
U THIPOKCUIA
ATFOMHUHUS,
TUAPOKCOKOMILIE
KCBI aTIOMUHUA,
WX TIPUMCHEHHUE

AmdorepHbie
CBOMCTBa OKCH/IA
Y THJIPOKCH]IA
ATIOMHUHHS,
THIPOKCOKOMILIE
KCBI QJTFOMUHUS,
UX IPUMEHEHHE

Pemenue 3amau
Pa3JIMYHBIX
TUIIOB

IIpakTrueckas
pabota Ne 7.
Pemenue
SKCHEPUMEHTAIIb
HBIX 33/1a4 10
Teme "MeTaibl
TJIABHBIX
noarpymm"
Ob6mas
XapaKTepUCTHKA
METaJUIOB
MOOOYHBIX
noarpynn (b-
rpymm)
Ilepronnueckon
CHUCTEMBI
XUMHUYECKHUX
AJIEMEHTOB

OOmas
XapaKTEPUCTHKA
METaJIOB
MOOOYHBIX
noarpynn (b-
TpyII)
ITepuoanueckoit
CHCTEMBI

Bbubnuoreka
LHOK
https://m.edsoo.ru/
5d12d318

Bubmnoreka
1HOK
https://m.edsoo.ru/
5d12d318

bubnuoreka
HOK
https://m.edsoo.ru/
27a4af43

bubmnnoreka
1HOK
https://m.edsoo.ru/
610d7431

bubnunoreka
ITOK
https://m.edsoo.ru/
610d7431



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
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XUMHUYCCKUX
9JICMCHTOB

dusnueckue u

XUMHYECKHE bubnuoreka

13 CBOMCTBA XpoMa 1 HOK

7 U €ro https://m.edsoo.ru/
COCIMHEHHH, UX 9911bef3
PUMEHEHUE
dusndeckue u
XUMUYCCKHEC bubnmoreka

13 cBoiicTBa Xpoma 1 IHOK

8 U €ro https://m.edsoo.ru/
COCIMHEHHH, UX 9911bef3
MIPUMEHEHHUE
dusnueckue u
XUMUYECKHE bubnuoreka

13 cBoiicTBa Xpoma 1 IHOK

9 U €ro https://m.edsoo.ru/
COEUHEHHH, NX 9911bef3
MpPUMEHEHUE

14 Bremonnenue 1

0 YIpaXKHCHUH
Baxwueiimme
COCTUHCHHUS

bubnuoreka

14 ;d[iil;j:litHaT 1 HOK

1 https://m.edsoo.ru/
KaJli, ero 039d69c8
OKHCIIUTEIIbHBIC
CBOMCTBaA
Baxkueiimme
COCHHCHIA bubnuoreka

14 Eif)ll:j:lizHaT 1 HOK

2 https://m.edsoo.ru/
KaJIMs, €ro 039d69c8
OKHCIIMTEIIbHBIE
CBOMCTBaA
Baxkueiimme

bubnuoreka

14 COCTMHEHUS 110K

3 Maprana. 1 https://m.edso0.ru/
IIepmanranar 039d69¢8

KaJus, €ro



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
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OKHCIINTCIBHBIC

CBOMCTBA
14 Brmmosnenue
4 yIpakKHCHUIH
dusznueckue n
XUMHUYECKHE
CBOMCTBA XKejie3a Bubnuoreka
14 U €ro HOK
5 COEIUHEHUI. https://m.edsoo.ru/
[Tonmyuyenue u 1b7f8741
MPUMEHEHUE
CILJIABOB JKeJie3a
duznueckue u
XUMHUYECKHUE
CBOIICTBA XKene3a Bubianoreka
14 U €T0 1HOK
6 COETUHEHUM. https://m.edsoo.ru/
[Tonmyuyenue u 1b7f8741
MIPUMEHEHHUE
CIIJIaBOB JKeJie3a
duznueckue n
Bubianoreka
XUMHUUYECKHE
14 . 1HOK
CBOICTBA MEIU U
7 . . https://m.edsoo.ru/
€€ coeqnHeHnH
A ’ 2bc0f954
UX IPUMEHEHUE
duznueckue n
Bubnnoreka
XUMHUYECKHE
14 . 1HOK
CBOICTBA MEIU U
8 . . https://m.edsoo.ru/
e€ coeqnHeHnH
A ’ 2bc0f954
WX MIPUMEHEHUE
duznueckue n
XUMHUUYECKHE
CBOMCTBA IIMHKA bubnnoreka
14 U €ro HOK
9 COCAUHEHMH, NX https://m.edsoo.ru/
MIpUMEHEHUE. blf2beal
I'mapoxcoxkomIut
€KCBhI IIHHKA
dusuyeckue u bubnnoreka
15 XUMHUYECKHUE IHOK
0 CBOICTBA IIUHKA https://m.edsoo.ru/

u €ro

b1f2beal
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https://m.edsoo.ru/1b7f8741
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COCIUHCHHH, UX
IIPUMEHEHUE.
I'mapoxcoxkomIut
€KChI LINHKA

[IpakTnueckas
pabota Ne 8.
Pemenune Bbubianoreka
15  oskcnepumeHTanb LIOK
1 HBIX 3a11ay 10 https://m.edsoo.ru/
TeMme "MeTaiibl a6e352ea
MOOOYHBIX
noarpynn"
Bubnuoreka
Pemenue 3amau
15 1HOK
Ppa3IUYHBIX
2 THLOB https://m.edsoo.ru/
a8b83d83
Bubnuoreka
Pemenue 3amau
15 1HOK
Pa3InYHBIX
3 OB https://m.edsoo.ru/
a8b83d83
15 I'eneTnueckne
4 PAIIBI METAILIOB.
Saganus EI'D
15 I'eneTnueckue
5 PAIIBI METAILIOB.
Saganus EI'D
15 I'eneTnueckue
5 PSABI METAJLJIOB.
3aganus EI'D
O060061EHNE U
bubnnoreka
cUCTEMAaTHU3aIHA
15 HOK
M3YUYEHHOTO
7 https://m.edsoo.ru/
Marepuaa 1o £91fe975
Teme "MeTamis"
Bubanoreka
KoHTtponbHas
15 1HOK
pabora 1o Teme
8 "MeTamss" https://m.edso0.ru/
. 83f63ea3
Anamms Bubnuoreka
15 pe3yabTaToOB LIOK
9 KOHTPOJIbHOM https://m.edsoo.ru/

paboTsl,

9ebff2fd



https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea
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KOPPEKIIHS
(01105101008

Poinr xumuu B

o0ecrieueHun
YCTOMYHBOTO
pa3BUTHSA bubnmnoreka
16 YeJI0BEYESCTBaA. LHOK
0 ITonsarue o https://m.edsoo.ru/
Hay4YHBIX 080felf0
METOIaxX
HUCCIIEIOBAHUS
BELLIECTB
Hayunsie
TIPUHITUTIBI
OpraHu3aIu
XUMUYECKOTO Bubnuoreka
16  mpousBoxcTBa. [HOK
1 [IpombllneHHbIE https://m.edsoo.ru/
CHOCOOBI 2e45a44f
MOJTy9CHUS
BOKHENUIIINX
BEIIECTB
XUMHYECKOE
Bubnnoreka
3arpsi3HEHUE
16 OKpYXaroIIei HOK
2 M https://m.edsoo.ru/
CPCAIbI M €O 9f11bf51
[IOCEICTBUSA
XUMHS U
370pOBbe Bubmnnoreka
16 HOK
YeJI0BEKA.
3 [ https://m.edsoo.ru/
P 26552721
CpeacTBa
XuMHS TTUIIHN.
Bubanoreka
Posp xumuu B
16 HOK
o0ecrieueHnn
4 - https://m.edsoo.ru/
m 1f7b5bd2
0€30MacCHOCTH
Kocmernueckue Bubnuoreka
16 1 napproMepHbIe IHOK
5 CpencTBa. https://m.edsoo.ru/
BeITOBAs XUMHUS da42d5a9



https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/080fe1f0
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Xumus B
CTPOUTEIILCTBE. bubnanoreka
16 Baxneiimme LHOK
6 CTPOUTEIILHBIE U https://m.edso0o.ru/
KOHCTPYKIMOHH 6169003
bIC MaTEPUAJIBI
Xumus B
CEIBCKOM bubnuoreka
16 = xozsiicTse. I[HOK
7 Oprannydeckue u https://m.edsoo.ru/
MUHEpPAJIbHbIE fd39587d
yaoopeHus
CucremaTu3anms bubaunoreka
16 1 00001IeHNE HOK
8 3HaHUM IO KypCy https://m.edsoo.ru/
xumuu 11 kiace db979c70
Kontponbnas
16  pabora B pamKax
9 IPOMEKYTOUYHOMN
aTTecTaluu
17 Brinonnenue
0 tectoB EI'D
OBIIEE
KOJIMYECTBO
YACOB IIO

I[TPOT'PAMME



https://m.edsoo.ru/61e69003
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
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