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HNOACHUTEJBHASA 3AIIUCKA

Pabouas mporpamma o XMMUU Ha YPOBHE CpeIHEro olmiero oOpa3oBaHHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PE3yJibTaTaM OCBOCHHS
dbenepanbHOI 00pa3oBaTeIbHOM MporpamMmel cpeanero odmiero oopazoBanus(DOIT
COO), mpencrabinenHbix B defepanbHOM TOCYJAPCTBEHHOM 00pa3oBaTEIbHOM
cragapre COO, c¢ yuérom Konnenmum mnpemnogaBaHusi y4eOHOro IpeameTa
«Xumusi» B 00pa3zoBaTenbHbIX opraHuzanmsx Poccuiickoit  ®Denepauuu,
peanu3yIX OCHOBHbIE 00pa30BaTEIbHbBIC MMPOrPAMMBI, U OCHOBHBIX TMOJIOKEHUM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepanuu Ha niepuos a0 2025
rona» (Pacnopsixxenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XYUMHS Ha YpOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAaydyHOro oOpa3oBaHus ywamuxcs 10-11  kmaccos.
WN3yyenue mpeamera, peanumzyemMoe B YCIOBUAX Jud(epeHIInpOBaHHOTO,
npouIbHOrO OOy4YeHMs, TPU3BaHO OOecmeunTh O0O0Ie00pa3oBaTENbHYI0 |
OOIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aZanTaiyy UX K ObICTPO MEHSIOIIUMCS YCIOBUAM KU3HU B COLIUYME, a TAKKE IS
POJOJIKEHUsT OOY4YEeHHSI B OpraHM3alusix MNpodhecCHOHATBHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBISIETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpaMmme mno XuMHM Ha3HaueHUE TMpeaMeTa «XHUMHS» MOJydaeTr
NOJpOOHYI0 ~ MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJArarouuMu
nonoxeausimu ®I'OC COO o B3auMOOOYCIIOBIIEHHOCTH II€JeH, Colep KaHus,
pe3yabTaTtoB OOy4YeHUs W TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCS CJICAYIOIIME BBIMOJIHSAEMBIE MPOTPAMMOM IO
XUMUU PYHKIIHH:

e uH(pOPMAIMOHHO-METOANYECKAsl, peadu3ainus KOTOpOH oOecreynBaeT
MOJIyYEHUE NPEACTABICHUA O UENAX, COACp)KaHWHU, OOIIEHl cTpaTeruu
oOy4eHUs, BOCTUTAHUS U PA3BUTUS 00YUaIOIMIMNXCsl CPEACTBAMU MIpEaMETa,
M3Y4aeMoro B paMKax KOHKPETHOTO MpOoQuIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
OTNpe/IeTICHUE: TPUHIUMIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEIBLHOCTH
U3y4eHHUs y4eOHOro marepuasa, KOJUYECTBEHHBIX M KAue€CTBEHHBIX €ro
XapaKTEPUCTUK; TOIXO0J0B K (HOPMHPOBAHUIO COAECPKATEIHLHON OCHOBBI
KOHTPOJISI U OLIEHKHM O0pa30BaTENIbHBIX JIOCTUKEHUM OOyYarolmuxcs B
paMKax HWTOrOBOM arrecTtauud B (OpME €IUHOr0 TOCYJapCTBEHHOI'O
HK3aMeHa M0 XUMUHU.

[Iporpamma aJisg yriyOaEHHOTO U3YUEHUS XUMUH:

e yCTaHABJIWBAET WHBAPHUAHTHOE MPEIAMETHOE COJEp’KaHHe, 005S3aTeThHOE
JUI M3Y4eHUS] B paMKax OTJEIbHbIX MNpoduiiel, NIpeaycMaTpuBaeT



pacnpeqieleHue W CTPYKTYpUPOBAHHME €ro IO KjaccaM, OCHOBHBIM
COJIep KaTeNbHBIM JIMHUSIM/Pa3ienam Kypca;

e JaéT MpUMEpHOE pacrpeneaeHne yueOHOro BpeMeHHU, PeKOMEHAYEMOT 0 IS
U3YYEHUS OTJEIbHBIX TEM;

e IMpeAJiaraeT MNPUMEPHYI0 TOCIEJOBATENbHOCTh H3Y4YEHUS Yy4eOHOTO
Marepuanga ¢ YY4ETOM JIOTMKU MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e JAET METOAUYECKYIO MHTEPHPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME
cpemHero oOmiero o00pa3oBaHUs, COJEPKATEIbHOW XapaKTEPUCTUKH
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa30BaTeIbHOU
MPOTrPaAMMBbI CpeaHero o011ero oOpa3zoBaHus (JIMTYHOCTHBIX,
MeTanpeIMETHbIX, MPEIMETHbIX), a TaKXe C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JACHCTBUN  0OydYaromierocs IO OCBOCHHIO
COJEp>KaHMSI PEMETA.

[lo BceM Ha3BaHHBIM NO3ULHUSAM B IMPOrpaMMe MO XMUMHHU IMPEIyCMOTpEHa
PEEeMCTBEHHOCTh ¢ OOY4YeHHEM XUMHUU Ha YpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a MpejiesiaMy yCTaHOBIEHHOM IIPOrpaMMOii IO XUMHUHU 0053aTeTbHON
(MHBapMAaHTHOW) COCTAaBISIOIICH CoOJEpKaHUS Y4YEeOHOro mnpeaMera «XUMUs»
0CTaércsi BO3MOXKHOCTh BBIOOpA €r0 BApUATUBHOM COCTABJISIOLIEH, KOTOpas JOJIKHA
OTIPEENSITHCS B COOTBETCTBUH C HAPABIEHUEM KOHKPETHOT'O MPOQUIIs 00ydeHHUS.

B coorBercTtBuM ¢ koHuenryainbHbiMH mosoxkeHuasmMu DPIOC COO o
Ha3HAYE€HUU TpPeIMETOB 0a30BOro M yriayOJEHHOrO YpPOBHEM B CHUCTEME
nuddepeHIIMPOBAaHHOTO OOYYEHHUSI Ha YpPOBHE CpEIHEro oOIiero oOpa3oBaHUs
XUMHUSI Ha YpPOBHE YINIYOJIEHHOTO U3Y4YEHHMsS HampaBlieH Ha peaju3aluio
IPEEMCTBEHHOCTH C OCIEAYIOUIUM TArOM MOJIy4eHHUS XUMUYECKOro 00pa3oBaHus
B paMKax H3y4YEHUs CHEUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XHMHYECKHX
JUCHUIUIMH B By3aX M OpraHU3allusiaX CpeaHero nmpodeccruoHaaibHOro o0pa3oBaHusl.
B sTo0li cBsI3U n3ydyeHue npeameTa « XuMus» OpUEHTUPOBAHO NMPEUMYIIIECTBEHHO Ha
paclIMpeHre M YIUIYOJIEHHE TEOPETUYECKONM U NPAaKTUYECKOM IOATrOTOBKH
o0y4Jaromuxcs, BbIOPABIIMX ONPEAEIEHHBIA NPOPUIb 00yYEHHUs, B TOM YHCIE C
NEPCIeKTUBON  TMOCIEAYIOIIEr0 TOJYyYEeHHs] XUMHUYECKOro oOpa3oBaHUS B
opraHuzanusx MnpodeccuoHalibHOro obpa3oBanusi. Hapsany c »tum, B cBete
tpeboBanniit ®I'OC COO k mIaHUPYEMBIM pe3ysIbTaTaM OCBOCHHs (heaepabHON
o0pazoBaTenbHON NpOorpaMMbl CPEIHETO O0IIEr0 00pa30BaHUs U3YUEHUE IPEeIMETa
«XHUMUS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCIUTAHUS U COLUATIBHOIO
pa3BUTHS OO0y4aromuxcsi, Ha (POPMUPOBAHHE Yy HHUX OOIICHHTEIUICKTYaJbHBIX
YMEHUH, YMEHUN palMOHAIM3AIMUKA y4eOHOro TpyAa U OOOOHIEHHBIX CIOCOOOB
JEeSATENbHOCTH, UMEIOIIUX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.



CocraBnsomuMu peaMeTa «XuMus» Ha YpOBHE YIIyOJIEHHOTO H3y4eHUS
ABJISIIOTCSL  YyIUIyOsn€HHbIe Kypchl — «Opranudeckass xumusi» U «OOmas u
Heopranundeckas XxuMus». [Ipu ornpeneneHun noaxonoB K 0T00py U CTPYKTYpHOU
OpPTaHM3AIMH COJAEP)KAHHUA OSTUX KypCOB B MPOrpaMMe IO XHMHU 3a OCHOBY
npuHsATH nonoxeHuss PI'OC COO o paznuuusix 6a30BOro M yriyoJiEHHOTrO ypoBHEHN
U3y4EHUS IpeaMeTa.

OcHoBYy coaepxaHusi KypcoB «Opranuueckas xumusi» u «OO0mas u
HEOpPTaHWYEeCKasi XUMHS» COCTaBISET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs NpeaMera. JTa cucreMa
3HaHUU TOJy4yaeT OIpeneNEHHOe TEOPETUYECKOe JOMOIHEHHE, MO3BOJISAIONIEe
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIITNN 00BEM (haKTOIOTHIECKOTO MaTeprara.
Tak, Ha yriayONE€HHOM ypOBHE HM3YUCHHUs MpeAMeTa oOecredeHa BO3MOXKHOCTh
3HAYUTEIHHOr O YBEIMUECHUS 00bEMA 3HAHUHN 0 XUMUUECKUX 3JIEMEHTaX U CBOMCTBAX
UX COCIMHEHUI Ha OCHOBE PACIIUPEHUS U YTIyOJIeHUs MTPEACTABICHUM O CTPOSHUH
BEIIECTBA, XHUMHYECKONM CBS3M U 3aKOHOMEPHOCTSIX MPOTEKAHUSA peaKiui,
paccMaTpUBaEMBbIX C TOYKH 3PEHHS] XMMHUYECKOHW KHHETHKH U TEPMOJMHAMUKH.
N3yyenue nepuoguyeckoro 3akoHa u llepuoanueckoid cHCTEMbl XUMUYECKHUX
AJIEMEHTOB 0a3UpyeTCcsl HA COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX MPEICTaBICHUIX
O CTpPOGHHMH aToMa. XHUMHUYECKass CBS3b OOBACHAETCS C TOUYKH 3PEHUs
HHEPreTUUECKUX U3MEHEHHH MpH e€ 00pa30BaHUU U pa3pyIICHUH, a TAK)KE C TOUKH
3peHusT MEXaHW3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peaKIUd JOMOIHIETCS
(GopMupoBaHHUEM MpeJICTaBICHUA 00 JJIEKTPOXMMHUYECKHX Ipolieccax H
AIIEKTPOJIN3€E PACIIaBOB M PACTBOPOB BEIIECTB. B Kypce oprannueckoil XuMuu npu
PacCCMOTPEHHH PEaKIMOHHON CIIOCOOHOCTH COEIWHEHUH yAensercs o0coboe
BHHMaHHE BONpPOcaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BJIMSIHUU aTOMOB B
MOJIEKyJIaX U MEXaHW3MaX PEeaKIIHi.

Oco0oe 3HaUeHNE UMEET TO, YTO HA COJIEP KAHNE KyPCOB XUMHHU YTITyOJIEHHOTO
YPOBHS U3YUEHHUSI I KJIACCOB OMpeAeIEHHOr0 mpoduis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep AOMOJIHEHUH K O0OIIeld cucTeMe MpeAMETHBIX 3HAHUN)
OKa3bIBAIOT BIUSHUE CMEXHBIE MNpEAMETHl. Tak, HalpuMmep, B COJEp)KaHUU
npenMeTa i KJIacCOB XMMUKO-(pu3ndeckoro npoduist 00nblioe 3HadyeHue OyayT
UMETH AJIEMEHTHI Y4eOHOro Matepuasa rno oomieit xumuu. [1pu uydenuu npeamera
B JIAHHOM cClly4ae akIeHT OyneT cielaH Ha OOIIHOCTh METOJOB TO3HAHMS,
OOIIHOCTh 3aKOHOB ¥ TEOPHl B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOpUs
(MonekymnsipHas Teopus B PU3UKE), 3aKOHBI COXPAHEHHSI MACChl M SHEPTUHU, 3aKOHBI
TEPMOJIMHAMUKHU, DJIEKTPOJIN3a, MPEJICTABICHUSI O CTPOCHHUH BEIIECTB U JIPYTOE.

B 10 Xe BpeMs B colep)KaHMU MpeaMeTa Uid KJIacCOB XHMHKO-
Oouonornyeckoro mpodwist OONbIINKA YAETbHBIA BeC OyAeT MMETh OpraHHYecKas
xumus. B aToM citydae mpemocTaBiisieTcss BO3MOKHOCTH JIJIs1 005iee 00CTOATEIHHOTO



pPacCMOTpEHUsI XMMHUYECKON OpraHU3alyu KJIETKU Kak OMOJIOrM4eCKOW CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K IIPUMEPY, TAKUE€ CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JAUMUJBL, OENKH, YIIIeBO/bl, HYKIEHMHOBbIE KUCIOTHI U apyrue. [Ipu 3ToM 3HaHUS O
COCTaB€ U CBOWCTBAX IPEACTABUTEIIEN OCHOBHBIX KJIACCOB OPTaHUYECKUX BEILIECTB
CIIy)aT OCHOBOHM Il M3Y4EHMs] CYHUIHOCTH MPOLECCOB (DOTOCHHTE3A, IbIXaHMUS,
IIUIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB Hay4dHOTO MHPOBO33PEHHUS, OCBOCHHUSA
oOLIEeHayYHbIX METOJIOB TO3HAHUSA U OIbITa MPAKTUYECKOr0 TPUMEHEHUS HAYUHBIX
3HAHUW M3yYEeHHUE MpeaMera «XHUMUsS» Ha YriyOJéHHOM YPOBHE OCHOBAHO Ha
MEXIIPEJIMETHBIX CBS3SIX C Y4YEOHbIMM IpeIMETaMH, BXOJASIIMMU B COCTaB
NpeIMETHBIX oOsacteil «EcTecTBeHHO-Hay4yHBIE TpeaMeThl», «Maremarnka u
uHpopmaTrka» 1 «Pycckuii A3bIK U JIUTEPATYPaAY.

ITpu n3yuenun yueOHoro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKKe,
KaK Ha ypOBHE OCHOBHOT'O M CpeHero odiero oopazoBaHus (Ha 6a30BOM YpOBHE),
3a/ayell MEepBOCTENEHHON 3HAUYMMOCTH SIBJISIETCS (DOPMUPOBAHHME OCHOB HAYKU
XMMHUU KaK 00J1aCTU COBPEMEHHOI'O €CTECTBO3HAHMS, TPAKTUYECKOMN AESTEIbHOCTH
YeJIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Perienue 3Toii 3anauu Ha
yrIyOJIEHHOM YpOBHE HU3YUEHHUs MpeAMETa MpeAroiaraeT peaju3aluio TaKuX
1IeIeH, KaK:

e (opmMupoBaHHe TpPENCTABICHUI: O MaTepUaJIbHOM E€AUHCTBE MHMpAa,
3aKOHOMEPHOCTSAX U MIO3HABAEMOCTH SIBJICHUH IIPUPOJBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBIX HayKk W €€ Belylled poiau B oOecreuyeHUuu
YCTOWYMBOI'O  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHUH  Mpo0iemM
HKOJIOTUYECKOM, IHEPreTUYeCKON U MUILEeBOW 0€30MacHOCTH, B Pa3BUTUU
MEJIULIMHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBbIX UCTOYHUKOB YHEPIUH, B
o0ecrieueHur paloHaIbHOIO MPUPOJONONb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYpPhl YEIOBEKAa, a TAKXKE SKOJOTMYECKH
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MIPUPOHOMN CPEJIE;

e OCBOCHME CHUCTEMBbl 3HAHUH, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIOIICH eCTeCTBEHHO-HAYUYHON KapTHHBI MUpa: PyHIaMEHTAIbHBIX
MIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJICKYJISIDHOM,  HaJIMOJEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAaHHs XMMHUYECKUX PEAKLIHU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIIKX
Hay4HBIX [IPUHIMANAX XUMUYECKOIO IIPOU3BOJICTBA;

e (opMupoBaHue y o0yuaromuxcs OCO3HaHHOI'O IIOHUMAaHM
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUM HJi1 OOBSICHEHUS
KJIFOUEBBIX M€ W MPOOJEM COBPEMEHHOW XUMUH, AJIA OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUN, MMEIONIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
I'PAaMOTHOIO PEIIeHUs Ipo0IeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHUS,
aHaJIN3a U OIICHKH C MO3UIUH KOJOrMYECKOM 0€30IMacHOCTH IOCIICACTBUM
OBITOBOMI M MPOM3BOACTBEHHON JEATEIBbHOCTH YEIOBEKA, CBSI3aHHON C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOIB30BAHUEM U MEPEPa0OTKOM BEILIECTB;
yrIIyOJICHUE MPEICTaBICHUH 0 HAYYHBIX METO/IaX IMO3HAHUS, HEOOX OTMMBIX
JUIL TPHOOPETCHUS YMEHUN OpPHUCHTHPOBATHCA B MHpPE BEIICCTB H
OOBACHEHUS XUMHUYECKHUX SIBJICHUW, MMEIOIIUX MECTO B TMPHUPOJAE, B
MPAKTUYECKOM JIEATEIbHOCTU U MOBCEIHEBHON KU3HMU.

B mane peanmuzanuu mepBOOYEPENHBIX BOCHUTATENBHBIX U Pa3BUBAIOIIMX
(GYHKIIUNA TIEJIOCTHOM CHCTEMBI CpPEIHEro OoO0IIero oopa3oBaHUS MPU WU3YUCHHU
npeaqmera «XuUMHUS» Ha  YrIyOn€HHOM ypoBHE OCOOYIO  aKTyalbHOCTh
pUOOPETAIOT TaKUE IIETN U 3a/1a4H, KaK:

BOCTIMTaHWE YOEKIEHHOCTH B TI03HABAEMOCTH SIBJICHUW TIPHPOJIBI,
YBOKEGHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPETHUYECKHX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAaIMM K OOYYCHWIO MW TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO W CaMOBOCIHTAHUIO HAa  OCHOBE  YCBOCHHUS
00IIIEYETIOBEYECKUX IICHHOCTEH;

pa3BHUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
criocoOHocTe oOydarommuxcsa, (OpMHUPOBAHHWE Y HHUX CO3HATEIBHOTO
OTHOIICHUSI K CaMOOOpa30BaHHI0O M HEMPEPHIBHOMY OOPa30BAaHUIO Kak
YCJIOBHUIO YCHENIHOM MpodeCCHOHAIBHOM U OOIIECTBEHHOU AesATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO M IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HH;

dbopMUpOBaHWE YMEHUW ¥ HABBIKOB Pa3yMHOTO MPHUPOJIOINOIL30BaAHUA,
pa3BUTHE KOJOTUICCKOM KYIbTYPhI, MPHOOPETEHUE OIbITa OOIIECTBEHHO-
MOJIC3HOM IKOJIOTUIECKON ACITETbHOCTH.

OO11iee 4nCIIO YacoB, MPEAYCMOTPEHHBIX IJIS U3yYEHUS] XUMUU Ha YTiyOJIeHHOM
YpOBHE CpemHero oo1iero oopasoanusi, cocrasiser 204 gacos: B 10 kimacce — 102
yaca (3 gaca B Heziento), B 11 kimacce — 102 gaca (3 yaca B Henento).



COJEPXAHME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHN4eCKOM XMMUM.

[IpeqMer W 3HAYeHUWE OPraHUYECKOM XUMHM, MPEACTAaBICHUE O MHOr000pa3uu
OPraHNYeCKUX COCIUHEHUN.

OJNEeKTPOHHOE CTPOEHUE aTOMa YIJIepoAa: OCHOBHOE M BO30YXAEHHOE COCTOSHHUSL.
BanenTHbie BO3MOXKHOCTM aToMa yriepoaa. XHMHUYECKas CBs3b B OPraHMYECKUX
coeMHEHUsAX. Tumel THOpUIM3AlMU AaTOMHBIX opOuTanel yriepoaa. MexaHU3MBI
o0pa3oBaHUsI KOBAJIEHTHOW CBsSI3W (OOMEHHBII M JIOHOPHO-aKUENTOpHbIN). Tumbl
MePEeKPHIBAHUS aTOMHBIX opOuTanei, - u n-cBsizu. OauHapHas, TBOWHAS U TPOWHAS CBA3b.
Cnioco0Onl pa3pbiBa CBsI3€ B MOJIEKYJIaX OopraHuudeckux BemiecTB. [loHaTre o cBOOOAHOM
paaukane, Hykjieopuse u 3JeKTpodure.

Teopust cTtpoeHusi opraHmyeckux coenuHeHudd A.M. ByrnepoBa W coBpeMEHHbIE
NPEACTABICHUS O CTPYKType MOJEKYyJ. 3HAau€HUE TEOPUU CTPOEHHUS OPraHUuYECKHUX
coenHeHU. MornekynsapHble W CTPYKTypHbie (opMynbl. CTpyKTypHBIE (QOPMYIIBI
pa3IMYHBIX BUAOB: pa3BEPHYyTas, COKpallEéHHas, ckeneTHasd. M3omepus. Buael nzomepuu:
CTPYKTYpHasi, POCTPAaHCTBEHHAsA. DJIEKTPOHHbIE A(P(EKTh B MOJIEKYJaX OPraHUYECKUX
COEIMHEHUN (MHIYKTUBHBINA U ME30MEPHBINA () PEKTHI).

[IpencraBnenne o  knaccuukanuu  opraHudyeckux  BemectB. [loHstue o
byHkMOHAIBHOW Tpymme. ['oMmosnorus. I'oMonoruueckue psapl. CucreMarudeckas
HOMeHKJIaTypa opranndeckux coequuenuit (IUPAC) u TpuBnalibHbIe Ha3BaHUS OTEIbHBIX
MPEJICTaBUTEIICH.

OcoOeHHOCTH UM Kjaccu(UKalusi OpraHMYecKux  peakuuid. OKHUCIUTETBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPTaHUYECKON XHUMUMU.

DKCIepUMEHTAIIbHbIE METO/bl U3YUEHHUS BEUIECTB U UX MPEBPAIllEHUN: O3HAKOMJICHHE
¢ oOpa3liaMyd OpraHMYeCKUX BELIECTB M MaTepuallaMd Ha HMX OCHOBE, OMbBITHl IIO
MpPEBPAIEHUI0 OPTraHMYECKUX BEIIECTB MPU HarpeBaHuu (IUIaBJICHHE, OOYIJIMBAaHUE U
TOpPEHHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJI OPTaHUYECKUX BEIECTB.

YraeBoaopoasl.

Aunkanbl. ['oMonoruueckuii psii akanoB, oO1as Gopmysia, HOMEHKIATypa U U30MEpHsL.
DIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN alKaHOB, SP3-rubpuam3anus
aTOMHBIX opOuTanei yriepoza, 6-cBsizb. OU3nueckue CBOMCTBA aIKaHOB.

XUMUYECKHE  CBOMCTBAa  aJKaHOB:  pEaKIUMW  3aMELICHUs, HW30MEpU3alIUH,
JNEruAPUPOBAHUS, IUKIW3AlUM, THPOJIU3a, KpekuHra, ropenus. llpeacraBinenue o
MEXaHHU3ME PeaKInil paJIMKaJIbHOT'O 3aMEIICHHUS.

Haxoxnenue B mpupozae. CriocoObl MOTy4YeHUsI 1 TPUMEHEHUE AJIKAaHOB.



[Muknoankausl. O0mmas popmyina, HOMEHKIaTypa u uzomepusi. OCOOEHHOCTH CTPOCHUS
U XMMHUYECKHX CBOMCTB MasbIX (LMKIONPOIAH, IUKI00yTaH) U OOBIYHBIX (LIMKIONEHTAaH,
UKJIOT€KCaH) [UKI0aIKaHoB. CocoObI MONTYYEHUS U IPUMEHEHHUE [IUKII0ATKAHOB.

Ankenbl. ['omonorvyeckuii psii anKkeHoB, oOmas ¢opMyia, HOMEHKIATypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN alKEHOB, SP>-TUOpHAM3aLus
aTOMHBIX OpOMUTaNIel yriiepona, 6- U m-CBA3U. CTPYKTypHasl U reoMeTpuueckas (Iuc-TpaHc-
) wuszomepusi. Dusmyeckue CBOICTBA aJKEHOB. XHMHUYECKHE CBOMCTBA: pEaKIUU
NPUCOECAUHEHNS, 3aMELIECHUS B O-TOJOKEHHWE NPHU JBOMHOW CBSI3W, MOJIUMEPHU3ALUN U
okucnenus. IIpaBuno MapkoBHukoBa. KauecTBeHHBIE peakIMH HAa JBOWHYIO CBS3b.
CnocoObl OTy4YeHUs U IPUMEHEHHUE aTKEHOB.

Ankanuensl. Knaccudukarnuss — ankagueHOB — (CONMpsDKEHHBIE,  W30JMPOBAHHEIE,
Kymyaupoganuvie). OCOOCHHOCTH 3JEKTPOHHOTO CTPOEHUS M XUMHUYECKHX CBOWCTB
CONPSIKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus coOnpsKEHHBIX TUEHOB.
CriocoObl OTy4YeHUs U IPUMEHEHUE aTKaIUEHOB.

Ankunbl. ['oMonorudeckuil psii ajakWHOB, oOmas QopMyna, HOMEHKJIATypa U
u30Mepus. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJIKUHOB, Sp-
ruOpuau3anms aTroMHBIX opOurtaned yriepoxa. dusmdeckue CBOWCTBA AJIKHWHOB.
XHUMHYECKHE CBOMCTBA: PEAKUMU NPUCOCAVMHEHUS, JHUMEPU3ALMM W TPUMEPHU3ALIUH,
okuciieHus. KHCIIOTHbIE CBOMCTBa alKMHOB, HMMEIOIIUX KOHIIEBYIO TPOWHYIO CBS3b.
KauectBeHHbIe peakiiny Ha TPOHYIO CBsI3b. CrIOCOOBI OTyUYEHUs U IPUMEHEHHE aJTKUHOB.

Apomarnueckue yriaeBonopoabl (apeHsl). ['omonornyeckuii psja apeHoB, oOmias
dbopMyrna, HOMEHKIATypa M H30MEpHUs. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE
MOJIeKYJIbl OeH301a. Pu3nueckue cBOCTBA apeHOB. XUMUYECKHUE CBOMCTBAa OEH30J1a U €ro
TOMOJIOTOB: PEaKIMHM 3aMElIeHUs] B OEH30JIbHOM KOJbIE M YIJIEBOJOPOJHOM paHKale,
peaKkuuu MPUCOEIHHEHMS, OKHCIEHHEe ToMojoroB Oen3omna. IlpeacraBienue 00
OPUEHTHUPYIOIIEM JIEUCTBUM 3aMECTUTENE B OCH30JbHOM KOJIbIE HAa MPUMEPE ATKUIbHBIX
paauKalioB, KAPOOKCUIILHOW, THAPOKCUIBHON, aMUHO- U HUTPOTPYIIIIbI, aTOMOB TaJIOT€HOB.
OCOOEHHOCTH XUMHUYECKHX CBOMCTB crtupona. llomumepusanus ctupona. CrocoObl
NOJIyYE€HMS U IPUMEHEHHE apOMAaTHUYECKUX YTIJIEBOJOPO/IOB.

[Tpupoansiii ra3. [lomytHsie HedTsiHBIE Ta3bl. HegTh 1 €€ npoucxoxaenue. KameHHbIH
yroJib U MPOAYKTHI ero nepepadorku. CrnocoObl nepepaboTku HEPTH: EPEeroHKa, KPEKUHT
(TepMuYeCKHiA, KaTanuTHIeCKui), pudopmunr, muponus. [IpoaykTel nepepaboTku HEPTH,
UX MPUMEHEHUE B MPOMBILIIIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEKY pa3INnYHbIMU KJIACCAMU YTII€BOJOPOJIOB.

DNEKTPOHHOE CTPOECHHE TaJOrE€HIIPOU3BOAHBIX YIJIEBOJOPOIOB. Peakiuu 3aMenenus
raJloreHa Ha THJIPOKCOrPYIIY, HUTPOTPYMIy, [UAHOTPYIIy, aMHUHOrpymy. /leficTBue Ha
raJIOreHNpPOU3BOJIHBIE BOJHOTO M CIMPTOBOrO pacTBopa wiénoun. B3aumopeicTBue
JUTaJIOr€HaJKaHOB ¢ MATHUEM U UMHKOM. [ToHSITHE 0 METAIIOOPraHNYECKUX COCTUHEHUSX.
Hcnonp3oBaHuE TajlOr€HIPOM3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHHKE M IPU CHUHTE3€
OpraHUYECKHUX BEIIECTB.



OKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M HMX IMPEBpACHUN: H3y4YECHHUE
(GU3UYECKHX CBOWMCTB  YIJIEBOJAOPOAOB (PAacTBOPUMOCTh), Kauye€CTBEHHBIX PpPEAKIUM
YTJIEBOJIOPOJIOB PA3IMUHBIX KJIAcCOB (OOeCIBEUMBAHUE OpPOMHON WM HWOJHOM BOJIBI,
pacTBOpa MepMaHraHaTa Kalldsi, B3aMMOJICHCTBUE aleTWIEHA C aMMHUAYHBIM pPacTBOPOM
okcuaa cepedpa(l)), kauecTBeHHOEe OOHApYKEHHE YTriepoja W BOJOPOJAa B OPTaHUYECKUX
BEIIECTBAX, MOJYYCHUE HATUJIEHA U U3YUYECHHE €r0 CBOMCTB, 03HAKOMJIEHUE C KOJUICKIUSIMU
«Hedtp» 1 «Yromp», ¢ obOpa3liamu IIacTMacC, KaydyyKOB U PE3UHBI, MOJIETUPOBAHHE
MOJIEKYJ YIJIEBOAOPOAOB U TAIOI€HIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kuciopoaconepskanue opranndecKue coelMHEeHH.

[IpenenbHble OIHOATOMHBIE CUPTHL. CTpOEHHE MOJIEKYJl (Ha MpUMEPE METaHolIa U
sTaHona). ['omomoruueckuii psin, o6mas ¢opMyna, H3OMepUs, HOMEHKJIATypa U
knaccuukaius. Puznyeckre CBOWCTBA MPEAEIbHBIX OJJHOATOMHBIX CIUPTOB. Bojgopoansie
CBSI3U MEXKIY MOJIEKYJIaMU CHOUPTOB. XHMHUYECKHME CBOWCTBA: PEAKIUU 3aMEIICHUS,
Jeruparaiuy, OKHUCJICHHUS, B3aUMOJICMCTBUE C OPraHUYECKUMU UM HEOPraHUYECKUMU
kucnoramu. KauecTBeHHass peakiusi Ha OJHOATOMHbIE CHUPTHL. JlelicTBHE H3TaHONA U
METaHOJIa Ha OpraHu3M 4enoBeka. CrmocoObl TMONy4YeHHs W TMPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB.

[IpocTeie >¢upsl, HOMeHKIaTypa U wuzomepusi. OCOOEHHOCTH (PUIHUECKUX U
XUMHYECKUX CBOWCTB.

MHoOroaroMHbi€ COUPTHI — ITUICHTIIUKONIb U TNIHIEPUH. PU3NUYECKHE U XUMUYECKHUE
CBOMCTBA: PEAKIUU 3aMEIIEHUs, B3aUMOJECUCTBUE C OPTAaHUYECKUMHU U HEOPTaHUYECKUMU
KHCJIOTAMM, KaueCTBEHHAas pEaklMs Ha MHOroaToMHble cnupthl. IIpencraBieHue o
MEXaHU3ME€ peaKkiui HyKIeo(UILHOro 3amenieHus. [leficTBUe Ha OpraHuM3M 4YelnoBeKa.
CriocoObI TOTyYEeHUS U TPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enois. CTpoeHHE MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYNIbI U OEH30JIbHOTO
anpa. Dusnueckue cBoicTBa (eHona. OcCoOEHHOCTM XHMMHMYECKHX CBOMCTB (eHoa.
KauectBennbie peakuuu Ha @enon. TokcuuHocTh (eHona. CrocoObl MOTydYeHUS U
npuMeHeHue ¢enona. GenondopmanbaeruaHas CMOIA.

KapOoHuiabHbIe COEAMHEHUS — aibJerujbl W KETOHBl. OJIEKTPOHHOE CTPOEHUE
KapOOHWIBLHOH Tpymmbl. ['oMooruyeckue psjibl ajlbIeruI0B U KETOHOB, o0mas ¢opmMyia,
M30MepUsl U HOMEHKJIaTypa. Pu3nyecKue CBOMCTBA aJIbIAECTUIOB U KETOHOB. XUMUUYECKUE
CBOWCTBAa ajbJErMJ0B M KETOHOB: pEaKIUu MpucoequHeHus. OKUCIEHUE albJeruoB,
KaueCTBEHHbIC peakIuy Ha albjaeruabl. CriocoObl MOydeHUs U MPUMEHEHUE alIbJIETUIOB U
KETOHOB.

OaHOOCHOBHBIE MpeeNIbHbIE KApOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJICKYII
KapOOHOBBIX KHCIOT. M3oMepusi 1 HOMeHKIaTypa. Pu3ndeckue CBOWCTBA OJHOOCHOBHBIX
npeAesibHBIX KapOOHOBBIX KUCIOT. BOmOpoaHbIE CBSI3M MEXIY MOJIEKYyJIaMu KapOOHOBBIX
KUCIOT. XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius dTepuPUKaliy, peakiiu C
y4acTUeM YIJIEBOJIOPOAHOrO paaukana. OCOOEHHOCTH CBONCTB MYpPaBbUHON KHUCIOTHI.
[ToHsiTHE O TPOM3BOAHBIX KApOOHOBBIX KHCIOT — CJIOXHBIX 3¢upax. MHoroobOpasue
KapOOHOBBIX KMCIOT. OCOOEHHOCTH CBOMCTB HEMPEAEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX



KHCJIOT, TUKApOOHOBBIX KHUCIJIOT, THAPOKCUKApOOHOBBIX KHUCIOT. IIpencTaBuTenu BBICHIMX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAsA, MAJIbMUTHHOBAS, OJEUHOBAS, JUHONEBAS, TUHOIEHO8As
KUCHOThl. CrocoObI MOMyYEeHUS U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnosxuble a¢upsl. 'omonoruueckuii psij, oomias Gopmysa, ©30MepHUsi © HOMEHKJIATYpa.
Ou3nYeCKrue U XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KMCJIOW U IIEJIOYHOU CPEeE.

Kupel. Ctpoenue, pu3nyecKkre 1 XUMUIECKUE CBOMCTBA KUPOB: TUAPOIU3 B KUCION U
nieniouHor cpene. OcoOEHHOCTH CBOMCTB KMPOB, COJAEPXKAIIUX OCTATKH HEMPEAETbHBIX
KUPHBIX KUCHOT. JKupsl B mpupose.

Mpia KaK cofu BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JACHCTBHE.

OO6mast xapakrepuctuka yriaeBojoB. Kiaccudukaius yrieBonoB (MOHO-, AU- U
nojivcaxapuibl). MoHocaxapu/ibl: TIII0K03a, PpyKTO3a, TajakTo3a, pubo3a, 1e30Kcupudo3a.
@du3nyeckue CBOWCTBA W HaxoxaeHUe B mpupoae. DorocuHTe3. XUMHUYECKUE CBOWCTBA
[JIFOKO3bl: pPEaKUUU C YYaCTHEM CHOUPTOBBIX W aJBACTUJHON TpyMI, CIAPTOBOE U
MOJIOUHOKHCIIOE OpoxeHue. [IpumeHeHne ritoko3bl, €€ 3HAUeHHE B JKU3HENEATEeIbHOCTH
opranusMa. Jlucaxapuipl: caxapo3a, MajibTO3a M JakTo3a. BoccraHaBinuBaronme Hu
HEBOCCTAHABJIMBAOIINE Jucaxapubl. ' naponus nucaxapuioB. HaxoxaeHue B npupoae u
npuMmeHeHue. [lonmucaxapuabl: Kpaxmal, IIIMKOreH U HeiuTro03a. CTpoeHne MaKpOMOJIEKYJ
Kpaxmaina, TJIMKOreHa W LeJUT0I03bl. Pu3nyeckue CBOMCTBA Kpaxmalla M LEJUTIOJIO3bI.
XHUMHUYECKHE CBOMCTBA KpaxMalia: TUAPOIN3, KAUECTBEHHAS PEAKIIUS C MOAOM. XUMUYECKHUE
CBOMCTBA LEJUIIONO3BI: THAPONU3, TMoiyuyeHue dpupoB uemmonospl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCnepUMEHTAJIbHbIE METO/Ibl U3YUEHHUS BEILIECTB U UX MPEBPAIICHUI: paCTBOPUMOCTD
pa3JIMYHBIX CIHUPTOB B BOJE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM, OKHUCIEHHE 3THUIOBOTO
CIUpTa B ajJbJEruj Ha pacKaJEéHHOW MEIHON IPOBOJIOKE, OKMUCIEHHE 3THIOBOIO CIUPTa
JUXPOMATOM Kajius (BO3MOKHO HUCIIOJIb30BaHNUE BUEOMATEPUATIOB), KAYECTBEHHBIE PEAKIIUN
Ha anbaeruisl (¢ ruapokcugom aunammuHcepedpa(l) u ruapokcunpom menu(ll)), peakuus
rauiepuHa ¢ ruapokcuaom Meau(ll), xumuueckue cBOWCTBA pacTBOPa YKCYCHON KHUCIIOTHI,
B3aMMOJICHCTBHUE PacTBOpa IIIOKO3bI ¢ Tuapokcuaom Menu(ll), B3anmoaeiicTBre kpaxmaa ¢
MOJIOM, PEILICHHUE SKCIIEPUMEHTANBHBIX 33/1a4 110 TeMaM «CrupThl U peHob», «KapOoHOBbIE
KUCJIOTHI. CIIOXKHBIE 3PUPHIY.

A3oTcoaep:kaniue OpraHnyecKue coenHeHUs .

AMUHBI — OpraHM4YecKWe NpPOU3BOJHBIE amMmuaka. Kiaccupukanus aMUHOB:
anudaruueckue W apoMaTUYECKHE; NEpPBUYHbIEC, BTOPUYHbIE M TpeTuuHble. CTpoeHue
MOJIEKYJI, 0011ast popMyiia, H30MepHusi, HOMEHKJIATypa U (pu3ndeckrue cCBoMcTBa. XUMUYECKOE
CBOMCTBa ann(aTHUEeCKMX aMHUHOB: OCHOBHBIC CBOMCTBA, AIKMJIUPOBAHUE, B3aUMOJICHCTBUE
NEPBUYHBIX AMUHOB C a30THCTOM KHCJIOTOW. CONM aJIKWIAMMOHHSL.

AHWUIMH — MpEACTaBUTEIb aMUHOB apoMaruyeckoro psga. CTpoeHuHe aHUIIMHA.
B3auMHoe BiMsiHME TpPynm aTroMOB B MoJekysne aHwinHa. OCOOEHHOCTH XWMHYECKHX
cBOicTB aHWIKMHA. KauecTBeHHbIe peakuu Ha aHUIuH. CriocoObl MOTy4eHUs U IPUMEHEHNE
anupatuyeckux aMuHOB. [lonmydyenne aHwIMHA U3 HUTPOOEH307Ia.



Amunokuciaorel. Homenkinarypa u wuszomepus. OThenbHbIE MPEACTAaBUTENNA O~
AMUHOKHCJIOT: TJWIUH, ajJaHuH. @Ou3nyeckue CBONMCTBA AMHUHOKMCIIOT. XHMHUUYCCKHE
CBOMCTBA AaMHMHOKHCIOT KaK aM(OTEpHBIX OpPraHUYECKUX COCIWHEHUN, peaKIus
MOJINKOHJEHCAIIMKM, Oo0Opa3oBaHWE TMENTUJIHOW CBS3W. bHonoruueckoe 3HaYCHHE
aMUHOKUCIIOT. CUHTE3 U TUAPOJIU3 TISTITH/IOB.

benkn kak npupojHbie noaumepsl. [lepBuuHas, BTOpUYHAS UM TPETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, JEHATYpaIlus, KAYECTBEHHBIC PEAKIIUU
Ha OEJIKH.

DKCIEpUMEHTAJIbHBIE METObl M3YyUYCHHUS BEIIECTB M UX MPEBPAILCHUI: PAaCTBOPEHUE
OEJIKOB B BOJIE, IcHATYpaIlis O€IKOB IPU HarpEBaHUH, IIBETHBIC PEAKIIUU Ha OCJIKH, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33J1a4 10 TeMaM «A30TCOJIepKAIME OPraHUYECKUE COCTUHEHUS» U
«Pacrio3HaBaHMEe OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COCIMHEHUS .

OCHOBHBIE TOHSATHUSI XUMUU BBICOKOMOJIEKYJIAPHBIX COCMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTENEHb MOJMMEPU3AINHU, CPEAHSAI MOJEKyJsipHas Macca. OCHOBHBIE

MCTOAbI CHHTC3a BBICOKOMOJICKYJLAPHBIX COCI[I/IHGHI/Iﬁ — IMOJIUMCPHU3alUA u
IMOJIMKOHACHCAL M.

HOJ'II/IMCpHBIe MaTcpualibl. IImacTmaccel (HOJ’II/IBTI/IHeH, IMOJINITPOIINJIICH,
IMOJIMBUHUJIXJIOPUI, IMOJIUCTUPOJI, MMOJIMMCTHUIIMCTAKPWJIAT, HOJII/IKap6OHaTBI,

nonva TUIeHTepedTanar). Y Tunusamus u nepepadoTka miacTuKa.

DOnacToMepbl: HaTypaJlbHbI KaydyK, CHUHTETHYECKHME Kaydyyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHa: HarypaibHble (XJIONOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIE (BHMCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonumepsl cHeqUaJIbHOrO Ha3HAYeHWs (TeQUIOH, KeBJap, HSJIEKTPONPOBOISALINE
NOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCHEpUMEHTAIIBHBIE METO/IbI M3YUEHHUS BEIIECTB U X MPEBPALICHUI: 03HAKOMIICHHE
c oOpa3laMH MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayuyyKOB, peEIIeHHE
DKCIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «Pacro3HaBaHHe MI1IaCTMAacC U BOJTOKOH».

Pacuérnnle 3agaun.

Haxoxenne MonexkyasspHOd (OpMyJibl OpraHUYECKOro COEJUHEHHS! 10 MAacCOBBIM
JOJISIM  3JIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAXOXXICHHE MOJIEKYISIPHON (opmyIbl
OpPraHUYecKOro COeIMHEHUs] Mo Macce (00bEMY) MPOAYKTOB CropaHusi, MO KOJIUYECTBY
BellecTBa (Macce, 00bEMY) NPOAYKTOB pEeaKLMK W/WIN UCXOAHBIX BEUIECTB, YCTAHOBICHHUE
CTPYKTYpHOU (hOpMyIIbl OPraHMYECKOr 0 BEIIECTBA HA OCHOBE €r0 XUMUYECKUX CBOMCTB WU
CrocOOOB TOJIYYeHHUS, ONPEEICHUE OMU BBIXOAA MPOAYKTAa pEaklud OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeIMeTHbIE CBA3H.

Peanuzanus MeXIpeaMETHbBIX CBSA3EH MPU U3y4eHNUU opranndeckoit xumuu B 10 kiacce
OCYIIIECTBIISICTCS Yepe3 MCIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK H
NOHSTUH, NPUHATHIX B OTAEJIBbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOT' O IIUKJIA.



OO0mme ecTeCTBEHHO-HAYYHbBIE TMOHSATHUS: SIBJICHUE, Hay4HbIN (haKT, TUTIOTE3a, TEOpHs,
3aKOH, aHalu3, CUHTE3, KiaccupuKanus, HabI0eHIe, N3MEPEHHE, IKCIIEPUMEHT, MOJIEIb,
MO/JICITUPOBAHHE.

dusuka: Marepus, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOJEKYJa, dHEPreTHUCCKUN
YPOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHOE COCTOSTHUE BEIEeCTBA, PU3NMUECKHUE BETUIHHBI,
CIMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buomorusa:  kjerka,  OpraHm3M,  JKocucTeMa,  Oumocthepa,  MeTabomU3M,
HACJIEICTBEHHOCTb, aBTOTPOGHBIN U reTepoTpOdHBIN THIT MUTaHUA, OpokKeHHE, HOTOCUHTES,
JIBIXaHue, OCIKY, YTIIEBObI, )KUPHI, HYKJICHHOBBIC KUCIIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hbie NCKOMAEMbIE, TOTLIIUBO.

TexHoNMOrns: NHIEBbIC TPOMYKTHI, OCHOBBI PAI[MOHATHHOIO IHTAHUS, MOIOIIHE
CpelCTBa, MaTEPUANIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMUH.

AtoMm. CocraB aroMHbIX sjep. XuUMUYECKHil »3iemeHT. M3orombl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK ATOMOB, KBAHTOBBIE UHCIIA. DHEPTreTUUECKUE YPOBHU U MOYPOBHH.
AtomHble opOuTanu. Kiaccubukanus XUMHYECKUX 3JIeMEHTOB (S-, p-, d-, f-amemeHTsI).
Pacnipenenenne 53I€KTPOHOB MO AaTOMHBIM OpOUTAISIM. JEKTPOHHBIE KOHGUTypaluu
aTOMOB DJIEMEHTOB TEPBOrO—YETBEPTOrO TIEPHOJOB B OCHOBHOM M BO30YXKIEHHOM
COCTOSIHUH, AJIEKTPOHHBIE KOH(DUTYpaAIlUX NOHOB. DJIEKTPOOTPUIIATEIBHOCTD.

Ilepuonnueckuin 3akoH U Ilepuonumyeckas cucrema XUMHYECKUX dieMeHTOB JI.U.
MenneneeBa. CBsi3b NEPUOAUYECKOrO 3aKOHAa U Ilepmoanyeckoll CHUCTEMbl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHON TeOopuel CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJOKHBIX BEIIECTB IO
rpyIIaM ¥ IepUoaM. JHauYeHHue nepruogndeckoro 3akona /.M. Menneneesa.

XUMUYECKast CBA3b. BUIBI XUMHUECKOM CBA3U: KOBAJIEHTHAs, HOHHASI, METAJUIMYECKas.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3M: OOMEHHBIM W JOHOPHO-AKIICITOPHBIM.
DOHeprusa W JuiMHa CBsi3u. [loNMspHOCTH, HAMPABIEHHOCTh W HACHIIIAEMOCTh KOBAJICHTHOM
cBs3u. KpaTHeie cBsi3u. BogopoaHas cBsizb. MexMONEKYISIPHbIE B3AUMOIECTBUSI.

BalleHTHOCTh M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUN 3JIIEMEHTOB BTOPOTO
nepuoa).

[IpencraBieHne O KOMIUIEKCHBIX coeAuHEHHsIX. (COCTaB KOMIUIEKCHOTO HOHa:
KOMILIEKCO00pa3oBaTenb, JIMTaHbl. 3HAYCHHE KOMIUIEKCHBIX coeauHeHuil. [lonarue o
KOOPAWHAIMOHHOW XUMUHU.

BeniectBa MONEKYJIIPHOTO M HEMOJIEKYJSPHOTO CTPOEHHUS. THUIBI KPUCTATUTUMYECKUX
pemETOoK (CTPYKTYpP) U CBOMCTBA BEIIECTB.



[Ionatne o pgucnepcHblx cucremax. McrunHble pactBopbl. [IpencraBiieHne o
KOJUTOUJIHBIX pacTBOpax. CrocoObl BRIPAKEHUS KOHIIEHTPALIMU PACTBOPOB: MAcCOBAask JOJIS
BCIIECTBA B PAacTBOpE, MOJSIpHAs KOHLEHTpauus. HacelleHHble W HEHACHIIICHHBIE
pacTBOpPBI, paCTBOPUMOCTh. Kpucranioruaparsl.

Krnaccudukaiums 1 HOMEHKIIaTypa HEOPTaHMUECKUX BEIIeCTB. TpuBHAIbHBIC HA3BAHUS
OTAENBbHBIX MTPEACTABUTENIEN HEOPTAHUYECKUX BEILIECTB.

Knaccudukanuss XMMHUYECKUX peaklUii B HEOPraHWYECKOM M OPraHuYecKOW XHUMUH.
3aKOH COXpAaHEHUs MAacChl BEILECTB; 3aKOH COXPAHEHUsS M MPEBPALCHUS DHEPTUH IPHU
XUMHUYECKUX peakiusax. TemtoBbie 2PGEKThl XUMHUYECKUX peakiuil. TepMoxumMudeckue
YpaBHEHUS.

CKkopocTh XHMMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT pa3JIMYHBIX (HaKTOPOB.
['omorenHsie 1 rereporeHssle peakuuu. Katanus u katanm3aTopsl.

OOpatumple U HeoOpaTUMBIE peakiuu. XUMHUYEecKoe paBHoOBecwe. KoHcTaHTa
XMMHYECKOr0 paBHOBECHS. DaKTOPBHI, BIMSIONIME HA TTOJOKEHUE XUMUYECKOTO PABHOBECHS:
TEMIIEpATYpa, JABJIECHUE U KOHLEHTPALIMY BEUIECTB, YYACTBYIOIINX B peakiuu. [Ipunnumn Jle
[TaTense.

Onektponutuyeckas auccouuanusi. CuiibHble W ciaOble 3IeKTpoiauThl. CTeneHb
nucconuanuu. Cpega BOIHBIX PAacTBOPOB: KHUCJIOTHas, HEWTpalibHas, IIEJIOYHAs.
Bonoponnsiii nokazarens (PH) pactBopa. 'maponus cosneit. Peakiyu noHHOro oOMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb OKHUcieHUs. OKUCIUTENb U
BOCCTaHOBUTEND. [Ipomecchl OKHCIEHHS W BOCCTAHOBJIEHHs. BakHeWIIne OKUCIUTENU W
BOCCTAHOBUTENIM. MeTO/a AJIEKTPOHHOTo OajiaHca. DJIEKTPOJU3 PAcTBOPOB W PaCILIaBOB
BEILECTB.

OKCIEpUMEHTAJIbHBIE METOJIbl M3YUYEHHUs BEIIECTB U UX IMPEBPAILCHUI: pa3I0KEHUE
MEPOKCUAA BOAOPOJIa B MPUCYTCTBUM KATAIU3aTOPA, MOJAEIN KPUCTAUIMYECKUX PEMIETOK,
MIPOBEJICHUE pEeaKIMii MOHHOIO OOMEHa, OMPENEICHUE CPEIbl PACTBOPOB C IOMOIIBIO
WHINKATOPOB, U3YUYEHUE BIUSHUS PA3TUYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKON pEeaKIuu
Y TIOJI0KEHUE XUMUYECKOTI'O PABHOBECHS.

Heopranuueckast xXuMus.

ITonoxenne HemerauioB B Ileproanueckoi cucreme XUMUYECKUX dieMeHToB JI.U.
MenpeneeBa 1 0OCOOCHHOCTH CTPOEHHUS MX aTOMOB. Du3HuecKue CBOMCTBA HEMETAILIOB.
AnnoTporus HeMETaJIoB (Ha MpuUMepe KUCIopoa, cepbl, hocdopa u yriaeposaa).

Bonopon. [lonyuenue, puznueckue U XUMUYECKHUE CBOMCTBA: PEaKIUU C METaJNIaMHU U
HEMETAJIJIAMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ nipuabl. TONIIMBHBIE 2JIEMEHTBI.

["anmorensl. HaxoxaeHue B mpupoie, CriocoObl MOTyueHus, ((U3NIECKe U XUMHIECKUE
cBoiictBa. ['amoreHoBogoponbl. BaxkHenmme  KHCIOPOACOAEPKAIIUE  COCAWHEHUS
rajgoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIOCOOBI TMOJYYEHUSI TaJIOr€HOB.
[IpuMeHeHnE TAIOrEHOB U UX COEIMHEHU .

Kucnopon, o30H. JlabopaTopHbie U POMBIIILIEHHBIE CITOCOOBI MOIYYEHUST KUCIOPOa.
Ou3NYEeCKue U XMMHYECKHE CBOMCTBA M NMPUMEHEHHE KHCIOpoAa W 030HA. OKCHUIBI H
MEPOKCUIBI.



Cepa. HaxoxneHne B IPHUPOJE, CIOCOOBI IOJNYYCHHS, (PU3MUSCKHE W XUMHUYCCKHUE
cBorictBa. CepoBonopon, cyiabhunsl. Oxcun cepol(1V), okcun cepsi(VI). CepHucras u
CepHasi KUCJIOTHI U uX coiid. OcCOOEHHOCTU CBOMCTB cepHOM KUCIOTHI. [IpuMenenue cepol u
€€ CoOeIMHECHUM.

A3zor. HaxoxaeHue B mpupojie, CIOCOOBI MONYYCHHS, (PU3NYECKUE U XUMHYECKUE
cBoMcTBa. AMMUAK, HUTpUABL. OKCUIBI a30Ta. A30THUCTAass U a30THAsI KUCIOTHI U UX COJIM.
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHne a3oTa u ero coeJuHeHu. A30THbIE
yno00peHus.

®ocdop. Haxoxnenne B mpupoje, CiocoObl MOIydeHUs, GU3HICCKHE U XUMUICCKUE
cBorictBa. dochuast u dochun. Oxcunbl docdopa, pocopHas kuciaora U €€ COJH.
[Ipumenenue dochopa u ero coequnerunii. @ochopHpie yao0peHus.

VYrnepon, HaxoxkaeHHEe B Tpupone. AJUIOTpornHble Moaudukanuu. Pu3nyeckue u
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriiepogoM. Oxcua yriuepoaa(ll),
okcup yraepoaa(lV), yronbHas kuciora u €€ cojid. AKTUBHUPOBAHHBIN Yroiib, acopOLus.
®dymiepensl, rpadeH, yriepoaHble HaHOTpYOkH. IIpuMeHeHHe TpPOCTHIX BEIIECTB,
00pa30BaHHBIX YTJIEPOJIOM, U €r0 COCTUHECHUM.

Kpemuuii. Haxoxxnenne B mpupoze, CocoObl MOTydeHus, PU3NIECKUe U XUMHIESCKUE
cBorcTBa. Oxcupa kpemuusi(1V), kpemMHUeBas KUCI0Ta, CHIIMKAThL. [[pumMeHeHue kpeMHus u
ero coeauHeHni. CTEKII0, ero Moixy4YeHHe, BUAbl CTEKIIA.

[Tonoxenne wMeraiuioB B llepuogmyeckod cUCTEME XUMHYECKHX DJIEMEHTOB.
OCoOEHHOCTH CTPOEHHMS JIEKTPOHHBIX 000JI0UYE€K aTOMOB MeTaioB. OOmue guznueckue
cBoMcTBa MeTasuioB. [IpumMeHeHne MeTaioB B ObITY U TexHuKe. CIJIaBbl METAIITIOB.

DNEKTPOXUMUYECKUA psJl HanpspKeHuil metaiioB. OOmue crnocoObl MOTy4YeHus
METaJUIOB: TUAPOMETALUTYPIUsl, HUPOMETANUIYPrusi, sjekTpomeramutyprus. Ilonarue o
KOppo3un MeTauioB. CrocoObl 3alMThl OT KOPPO3HUH.

O61as xapakrepuctika MmetaioB |A-rpynmnsl [leproguyeckoi cuCTEMbl XUMUYECKUX
aieMeHTOB. Hatpuii u kanuii: mnonydeHue, (u3Myeckue MU XUMHUYECKHE CBOKCTBA,
MPUMEHEHUE MPOCTHIX BEUIECTB U UX COECTUHEHHUIA.

O6mass  xapakrepuctuka MetamwioB  |A-rpynmer  Ileproguueckoil  cucTemsl
XUMUYECKUX JJIEMEHTOB. MarHuii u KaibIui: mojydeHue, (U3nYecKue W XHUMHUUECKHUe
CBOMCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U MX cOeAMHEHUN. JKECTKOCTH BOIBI U CIIOCOOBI
€€ YCTpaHEHMUS.

AJIFOMUHUN: TIOy4eHHEe, PU3nuecKkue 1 XUMUUECKHUEe CBOMCTBA, MPUMEHEHUE MPOCTOT0
BEIIECTBA M €ro coeArHEeHHil. AMQOTEepHbIE CBOMCTBAa OKCHA U THAPOKCH]IA ATIOMUHUSA,
TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO6mrast xapakTepucTuka MeTauioB 1mobouHsix nmoAarpynn (b-rpymm) Ilepuoguueckoit
CHUCTEMbl XUMUUYECKHUX DJIEMEHTOB.

dusznueckne W XHMHYECKHE CBOWMCTBA XpoMa M ero coeauHeHud. Okcuabl u
ruapokcunsl - xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u JUXpOMAThI, UX
OKHUCIIUTENbHbIE CBOMCTBA. [lonyueHne u npuMeHeHrne xpoma.



Ou3nyeckue U XMMHUYECKHE CBOWCTBA MapraHlia M €ro CoequHeHWi. BakHeunmune
coenunenus mapranna(ll), mapranua(lV), mapranna(VI1) u mapranma(VIl). Tlepmanranat
KaJIusl, €r0 OKHUCIIUTEIbHbIE CBOMCTBA.

du3znueckne W XHMHYECKHE CBOWMCTBA JKejie3a M €ero coeauHeHuil. OKCHIBI,
ruapokcuasl u conu sxeneza(ll) u xenesa(lll). Ilonyuenue u npumMeHeHue xeie3a U €ro
CILJIaBOB.

du3nueckue M XHUMHUYECKME CBOMCTBA Meau U €€ coeauHeHuil. I[lonmydenue wu
IIPUMEHEHHUE MEJIU U €€ COCAUHECHUN.

[{unk: momydeHue, QU3MYECKHE U XUMHUYECKHE CBOHCTBa. AMQOTEpHBIE CBOWCTBA
OKCHJA W THUIPOKCUIA ILIMHKA, TMAPOKCOKOMIUIEKCHI LHUHKA. [IprMeHeHne 1uHKa U €ro
COE€IMHEHUH.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BELIECTB M UX NPEBPALICHUN: HU3yUYCHHE
00pa3loB HEMETAJJIOB, TOpEHHE cephl, Gocdopa, jkene3a, Maruus B KUCIOPOJIe, N3yICHUE
KOJUIEKIMA «MeTayuibl M CIUIaBbl», B3aMMOJICMCTBHE WIEIOYHBIX M IIECJTOYHO3EMEIbHBIX
METaJJIOB C BOJIOM (BO3MOKHO MCTIOJIb30BaHUE BUACOMATEPUAIOB), B3aMMOICHCTBUE IIMHKA
U JKeJe3a ¢ pacTBOpaMM KHUCIJIOT U UIEIOYEH, KAYECTBEHHbIE PEAKIIMM HA HEOPraHUYECKHUE
AHWOHBI, KATUOH BOJOPOJA U KATHOHBI METAJIIOB, B3aUMOACHUCTBHAE TUAPOKCHUIOB ATTFOMUHUS
Y [IMHKA C paCTBOPaMHM KHUCJIOT U LIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 33]1a4 0 TEMaM
«[anorens», «Cepa u €€ coenuHEHUs», «A30T U Qocop U UX coeAMHEHUs», «MeTaibl
TJIABHBIX TOATPYI», «MeTamibl TOOOYHBIX MOATPYIII.

XuMuA 4 KU3Hb.

Ponp xuMum B oOeClEeUeHMH YCTOMYMBOTO pa3BUTHs dYenoBedecTBa. [loHsTue o
HAy4HBIX METO/IaX MO3HAHUS K METOAO0JIOTMH HAYYHOr' 0 HcclieioBaHusl. HaydHble MpUHITUIIBI
OpraHu3allid XHUMHUYECKOTO TMPOM3BOACTBA. [IpOMBINIJIEHHBIE CHOCOOBI  TMONYYCHUS
BOKHEUIIINX BENIECTB (HA MpUMEpe MPOU3BOACTBA aMMHAaKa, CEPHOM KHUCJIOTHI, METAHOA).
[IpombIlIeHHBIE CITOCOOBI TONYYEHHS] METAVIOB U CIUIABOB. XUMHUYECKOE 3arps3HCHUE
OKpYJKarolel cpelibl U ero ImocieAcTBUs. Ponk XUMUKM B 00ECIIEUEHUHM YHEPTreTHYECKOM
0€30MacHOCTH.

XuMmus U 310pOBbe 4denoBeka. JlekapcrBeHHble cpeacTBa. [IpaBuna ncnonb30BaHMS
JIEKapCTBEHHBIX MpenapatoB. Pojib XUMUM B pa3BUTUU METUIIUHBI.

XuUMHSI TIHIUM: OCHOBHBIE KOMITOHEHTHI, NHIIEBbIe Jg00aBKU. Poib xumuu B
o0ecrieueHnu MUIIEeBO 0€30MaCHOCTH.

Kocmernueckue u napdromepHsie cpeacta. boitoBas xumus. [IpaBunia 6e3omacHOro
UCIIOJIb30BaHUS MIPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM YKU3HH.

XUMHSI B CTPOUTENBCTBE: BAXKHEHIITNE CTPOUTEIIbHBIC MAaTEPHAIIBI (IIEMEHT, OCTOH).

XuMus B CeNbCKOM X03sicTBe. OpraHn4ecKkre 1 MUHEpaIbHbIE YI0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEpUAIIbI, KPACKHU, CTEKIIO, KepaMuka. MaTtepuaisl
JU1s AeKTpoHUKUA. HaHoTexHonoruu.

Pacuérnbie 3anaum.

Pacuérbl: Macchl BemiecTBa Wik 00bEMa ra3oB MO WU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi OOBEMY OJHOIO M3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00BEMA,



KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUU, ECIIU OJTHO U3 BEIIECTB UMEET MPUMECH, MACChI
(00BEMa, KOJIMUYECTBA BEILIECTBA) MPOJYKTa PEAKIIMH, €CJIM OJIHO U3 BEIIECTB JAaHO B BHJIE
pacTBoOpa € OMPEIEIIEHHON MAacCOBOM JOJIEM PACTBOPEHHOT'O BENIECTBA, MACCOBOM JOJIM U
MOJISIPHOM KOHLIEHTPALIMM BEILIECTBA B pPAacTBOPE, JOJHM BbIXOJA NPOAYKTa PEAKLHUU OT
TEOPETUUECKH BO3MOMKHOTO.

MextpeamMeTHbIe CBSI3H.

Peanu3zanus MeXIpeAMETHBIX CBSA3€H MpU M3ydeHUH 001el U HEOPTAaHUUECKOW XUMUU
B 11 kiacce ocyliecTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TAK ¥ TOHSTUHN, PUHATHIX B OT/ACJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTI'O I[IUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TIOHSTUS: SIBJIEHUE, HAYYHBIM (PakT, runoresa, Teopus,
3aKOH, aHaju3, CHUHTE3, KiaccU(UKaus, NEPUOJUYHOCTb, HAONIOACHHUE, H3MEPEHHUE,
AKCHEPUMEHT, MOJIENb, MOJIETTUPOBAHHE.

dusnka: MaTepusi, MUKPOMHUP, MAKPOMHP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHB, BEILIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSIHHME BEIIeCTBA, WJICAJbHBIM Ta3, (PU3NYECKUE BEIUYMHBI, €IUHHUIIBI
U3MEpPEHUS, CKOPOCTh, SHEPTHUSI, Macca.

buonorus: knerka, opraHu3M, JKOcHCTeMa, Omocdepa, MeraboiamM3M, MaKpo- H
MUKPOIJIEMEHTBI, O€JIKU, KUPBI, YTIIEBOJIbI, HYKJIEUHOBBIE KUCJIOTHI, (DePMEHTHI, TOPMOHHBI,
KPYTOBOPOT BEILIECTB ¥ OTOK YHEPTUU B DKOCUCTEMAX.

["eorpadusi: MuHepalbl, TOpHBIE TTIOPOJIBI, TTOJIE3HBIC UCKOTIAEMBIE, TOTIIUBO, PECYPCHI.

TexHosmorusi:  XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJUIyprusi, CTPOUTEIbHbIC
MaTepualbl, CEIbCKOXO3SIUCTBEHHOE IMPOU3BOJCTBO, THINEBAas  MPOMBIIUICHHOCTD,
dapmalieBTHYECKass POMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX TPErnapaTos,
MPOU3BOJICTBO  KOHCTPYKIIMOHHBIX  MaTEpHAJIOB,  AJICKTPOHHAsT  MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUH.



IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUM A ITPOI' PAMMBI 110 XUMUWN
HA YTJIVBJIIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-IESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUSI NpeaMeTa «XHMHUS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYalomMUMHUCS POCCUMCKONW TPaKIAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOIPEACICHNUIO; HAIMYNE MOTUBAIIUHU K
00y4eHHI0; TOTOBHOCTh MW CIIOCOOHOCTh OOYYaIOIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOLIECTBE TMpaBWIAMU U HOPMaMU TOBEJCHUSA, HaJIU4YUe
IPaBOCO3HAHUS, IKOJIOTMUECKON KYJIbTYPhl; CIIOCOOHOCTh CTABUThH 1€ U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE pPE3yJbTaThl OCBOCHUS TIpeaMeTa «XHUMHUS»  OTpPaKaroT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
00yyJaromuxcs B Mpoliecce peajin3alu 00pa3oBaTeIbHON eI TEIbHOCTH.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUSI TIpeaMeTa «XHUMUS» OTPaXKaroT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATEIIbHOM M TPAKTHYECKOW JIEATEIHLHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YJAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBAKEHUSA K 3aKOHY W MPABOIOPSJIKY;

MPEJACTABICHUS] O COIMAIbHBIX HOpPMax M MpaBWIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM ICSTEIHHOCTHU MPU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENIbHBIX 33/1a4, BHIOJHEHUN XUMHUECKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMaTh M TIPUHUMATh MOTHBBI, HAaMEpPCHHS, JIOTHKY H
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

IIECHHOCTHOT'O OTHOIIEHHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEOUIO
OTE€YECTBEHHON XMMUH;

YBaXXEHUSI K TPOLIECCY TBOPUECTBA B 00JIACTM TEOPUM M MPAKTUYECKOIO
MPUIOKEHUSI XWMHUH, OCO3HAHUSI TOTO, 4YTO JaHHbIE HAYKHM €CTh pE3yJIbTar
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpECa U NMMO3HABATEIBHBIX MOTUBOB B IMOJYYEHUH U OCJIEAYIOIIEM aHAIU3E
uH(OpPMAIIMH O MEPEIOBLIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM XUMMUH;



3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBECHUS,

CIIOCOOHOCTH OIIEHUBATh CUTYaIlMH, CBA3aHHBIE C XUMUUYECKUMH SBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEJAEHUE U TOCTYIKH CBOUX TOBAPHIIEH C
MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MIOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

MOHUMaHUSl IEHHOCTEH 310poBOro u 0Oe3omacHoro obpasza IKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOJroieHUsT TMpaBwil 0€30MacHOrO OOpallleHHs C BelIeCTBaMU B OBITY,
MOBCETHEBHOM JKM3HH, B TPYAOBOU JCSITEIHHOCTH;

MOHWMAHUS IIEHHOCTH TIPAaBWJI HMHIWBHIYAIPHOTO W  KOJJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUS TOCIEICTBUI W HENPHUATHS BPEIHBIX MPUBBIUEK (yHOTpeOJeHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETGHTHOCTH B  y4eOHO-HMCCIICOBATEIBCKON
JEATeTbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW ©W  APYrUX  BHJAX
NeSITeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWH TMPAKTUYECKUX 3aaad
COIIMAIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOET0 Kjacca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY M3Y4EeHHUIO Mpodeccuil pa3inyHoOro pojaa, B TOM
YHCJI€ HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHHH 110 XUMUHU;

YBOXEHUS K TPYIY, JIOJISM TPYy/la U Pe3yJIbTaTaM TPYIOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oymymiedl mnpodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHW K XMMHH, HHTEPECOB U
noTpedHOCTEN 0011eCTBA;

6) IK0JI0TNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTMUECKH I1eJIECO00PA3HOr0 OTHOIIEHUS K NPUpPOAE KaK HCTOUYHUKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIe;

MOHUMAHUS TJIO00ATBHOTO XapakKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
SKOHOMHYECKHUX TPOIIECCOB HA COCTOSIHUE TIPUPOIHON U COIUATILHON CPE/Ibl;

OCO3HAHMSI HEOOXOIUMOCTH HCIIONB30BAHUA JOCTIKEHUU XUMHH IS
pENICHHS] BOMPOCOB PAIIMOHAIBLHOTO IPUPOIONOIb30BAHUS;



AKTUBHOTO HENpUATHSI JIEUCTBMM, NPUHOCSIIMX BpEl  OKpYXKarolleu
NPUPOAHON Cpelie, YMEHUS MPOrHO3UPOBATH HEOJArOMPUSTHBIE KOJIOTHYECKUE
NOCJIEACTBUS MPEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAIIATh UX;

HAJIMYUS PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTMYECKOU KYIbTYpHI,
OTbITa JesITENbHOCTH HKOJIOTMYECKOM HAIpPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOUN
IPaKTHKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO NPOTHUBOCTOSTH HAEOJIOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH
U OOIIECTBEHHOM MPAKTHUKY;

NOHMMaHUSl CHeUM(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiu B
(GbOopMHUPOBAaHUU PALMOHATBHOTO HAYYHOTO MBILIUIEHUS, CO3JaHUU IIEJIOCTHOTO
NpEe/ICTaBlIeHUs 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHUH MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTM XUMHUU Il COBPEMEHHOM
UUBUIN3ALNN: B €€ TYMaHHUCTHYECKOW HAIIPABIIEHHOCTU U BaYKHOM POJIU B CO3JaHUU
HOBOM ©0a3bl MaTepHANbHOM KyJbTYpbl, B PpEUIEHUU IJOOANbHBIX MPOOIeEM
YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, OOECTICUCHUH YCIOBUMN
YCIIELTHOTO TPYAA U 3KOJIOTUYECKH KOM(DOPTHOM KU3HU Ka)KA0T0 4jieHa OOIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTHU: TIIOHMMAHHA CYIIHOCTH METOOB
NO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHbIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
nojlyyaeMble 3HAHMS JIJIs1 aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpa U
OPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS Jie/laTh 00OOCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4YHBIX (pJaKTOB U UMEIOIIUXCS JJAHHBIX C LEIbIO MOIYYECHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XHMHYECKHUE 3HAHMS IS
pelIeHus Npo0JIeEM B pealbHbIX KU3HEHHBIX CUTYALUAX;

UHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HEMPEPbIBHOMY  OOpa30BaHUIO U
caMo0O0Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHUA MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyAa B pa3finyHbIX cdepax mpodhecCuOHATbHOU
NEATENbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeranpeamMeTHble pe3yJIbTaThl OCBOEHHUSI MPOrpaMMbl MO XMMUKM HA YPOBHE
CpelHero o0111ero o0pa3zoBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIA dbopmMupoBaHus MHPOBO33PEHUS o0yyaroumxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIE MOHSITHUS, OTPAKAIOIIUE
[[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHeuuuKy METOJ0B IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SBIICHUE,
IpoIIecC, CUCTEeMa, HayYHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIEA0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIe NEeUCTBUA (TMO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH U COITUATHLHON KOMIIETEHITMN 00y4YarOInXCs;
CITIOCOOHOCTH 00 y4Yaromuxcs HCIIOJIb30BaTh OCBOECHHBIE

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS M YHUBEpPCAJIbHbIC yueOHbIC
JEUCTBUSI B MIO3HABATEILHOU M COIMANIBHOM MIPaKTHKE.

MeranpeagMeTHple pe3yiabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMH U  PETYJISTUBHBIMU
JIEUCTBUSAMU.

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a3oBble JIOrHYecKue JeicTBUS:

CaMOCTOATETLHO  (OPMYNHpPOBATH W AKTyaIM3UPOBATh  MPOOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeATh ILEIN JCSITEIbHOCTH, 33aJlaBasg IMapamMeTpbl M KPUTEPUH HX
JTIOCTUKEHUS, COOTHOCUTH PE3YJIBTATHI AEATEILHOCTH C OCTABJICHHBIMHU LESIMU;

VCIIOJIb30BAaTh IMPH OCBOCHUM 3HAHUU MPUEMBI JOTMUYECKOTO MBIIIJICHUS
BBIJICTIATh XAPAKTEPHBIE MPHU3HAKU MOHATUM W YCTAHABIMBATh MX B3aWMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS IS OOBSICHEHUS OTJENbHBIX (PAKTOB U
SIBJICHUI;

BEIOWpAaTh OCHOBAaHWUS W KPUTEPUH IS KIacCH(PUKAIMK BEMIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABJIMBATh MPUYUHHO-CIEJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHIYKTUBHbBIC, JCNYKTHUBHBIC, IIO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBHIBOBI M 3aKJIFOUCHUS;

MIPUMEHATh B MPOIECCE MO3HAHUS HUCTOJb3YEMbIE B XUMHU CHMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, MPEOOPA30BLIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) JIEMEHTa, XuMU4yeckas (popmyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpU pelIeHUH Y4eOHBIX IO3HABATEIbHBIX M IMPAKTHUYECKUX 3a7ad, MPUMCHSTH



Ha3BaHHbIE MOJEJIbHBIE MPEACTABICHUS /JI BBIABICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJAJ€Th OCHOBAMHM METOJI0OB HAYYHOIO MO3HAHUS BEIIECTB M XUMHUYECKHX
peaKIuu;

(opMyIupOBaTh LENH U 3a/1a4l UCCIEI0BaHUs, UCTIOIb30BaTh IIOCTABICHHbIE
U CaMOCTOSITENBHO C(OPMYIMPOBAHHBIE BOMPOCHl B KauyeCcTBE HHCTPYMEHTA
NO3HAHUSI U OCHOBBI JJiI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KJCHUM;

BJIAJCTh HABBIKAMHM CAaMOCTOSITENIBHOIO IIJJAHUPOBAHUS M IIPOBEICHMS
YUYEHUYECKUX 3KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 332 XOAOM
npolecca, CaMOCTOATENIbHO MPOrHO3UMPOBATH €ro pe3yibTar, (HopMyaupoBaTh
000011EHNSI U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISATh OOOCHOBaHHBINA OTUET O MPOJETaHHON paboTe;

NpHOOpETaTh OMBIT YYEHUYECKONW HCCIIEeNOBATEIbCKOW W MPOEKTHOU
NEeSATENbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
IIOMCKY METOJIOB PELICHUS TPAKTUYECKUX 3a1a4, IPUMEHEHUIO PAa3JIMYHbIX METO/OB
HIO3HAHUS.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATHCS B PA3JUYHBIX HCTOYHHMKAX MHPoOpMalMu (HAy4yHO-
HOMyJIApHasl JHUTepaTypa XUMHUYECKOTrO COJIEp)KaHus, CIpPaBOYHBIE IOCOOMS,
pecypcsl MHTepHeTa), aHamu3upoBaTh MH(YOPMALMIO Pa3IMYHBIX BUAOB U (HopM
Ipe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUYUBOCTb;

(opMyIupOBaTh 3alPOChl U MPUMEHATH PA3JIMYHbIE METO/BI IPU MOUCKE U
orbope wuHpOpMaLMU, HEOOXOAUMOW [IJIsi BBIMNOJIHEHHMS Y4YEOHBIX 3ajad
ONPEAEIIEHHOrO THUIIA;

OpUOOpeTaTh OMNBIT MCIOIb30BAHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JINYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMAlbHYIO  (OpMYy  MpEACTaBICHUS
uH(popMaIu (CXeMbl, rpaduKH, JTUarpaMMbl, TaOJINLbI, PUCYHKU U APYTHE);

UCIOJIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEICTBA IPU pabOTE C XUMUYECKON
uHpopManueil: TpUMEHATh MEXIpeIMeTHble (pU3nUyecKkue U MaTeMaTHYECKUE)
3HAaKH U CUMBOJIBI, POpMYJIbl, aO0OpEeBUATYPbI, HOMEHKIATYPY;

HCITOJIb30BAaTb 3HAKOBO-CHUMBOJMYCCKUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:



3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKJA€MOW TEMBI B XO/I€ 1MaIora u/uiu
JMCKYCCHUH, BBICKA3bIBATh HJIeH, (DOPMYITUPOBATH CBOU MPEIITIOKCHUS
OTHOCHTEJIbHO BBITIOJIHCHUS TIPEIJIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3EHTAIMEN pe3ylbTaTOB I03HABATENLHON JEATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMM MPH BBIOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alii yueOHOro MPOeKTa, U (POPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM NPOBEIEHHBIX UCCIENOBAHUNA MYTEM COrJacoOBaHUS MO3ULUHN B
X0/1e 00CYXJIeHHsI © 0OMEHA MHEHUSIMHU.

PeryasiTuBHbIE YyHHBeEpPCAJIbHbIEe YUeOHbIE 1eiiCTBHA:

CaMOCTOSITETILHO TUTAHUPOBATh M OCYIIECTBIISATH CBOKO ITO3HABATEIHHYIO
NEATENbHOCTh, OmNpeneisas e€ Ieau W 3a7avd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh IMpeJjlaraeMblii  aJITOPUTM  JIEUCTBUN TIPHU
BBITIOJTHCHUW Y4YeOHBIX M HCCIEIOBATCIIbCKUX 3aj7ay, BbIOMpaTh Hambojee
3¢ (eKTUBHBIA croco0 HX peueHuss ¢ YYETOM TNOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYECKHUX PCAKITUAX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATENbHOCTH Ha OCHOBE CaMOaHaIM3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

IIpenmMeTHbIE pe3ynbTaThl OCBOCHUS POrpaMMbl 110 XUMUU Ha YIiyOIEHHOM
YpOBHE Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHMUs BKIIOYAIOT CHEU(PUISCKHAE IS
y4eOHOro npeamera «XrUMHUs HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI ACUCTBUM 10
OCBOCHMIO, UHTEPIPETALMHN U NPeoOpa3oBaHUIO 3HAHHUM, BUJbI JIEATEIBHOCTH IO
NOJIYYEHUI0 HOBOIO 3HAHUS M NPUMEHEHUIO 3HAaHUM B PA3NMUYHBIX Y4EOHBIX
CUTYyallUsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ XUMHUeEW. B
OporpaMMe MO0 XHWMHUHM TNPEIMETHBbIE Ppe3yJbTaTbl MPENCTaBICHbl IO ToAam
U3Y4YCHHUS.

10 KUIACC

[IpenmerHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUA»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK W €€ poJid B 00ECIEUCHUU YCTOMUYHMBOTO
Pa3BUTHS YEIOBEUYECTBA B PEIICHUHU MPOOJIEM IKOJIOTMUECKON, SHEPTEeTHUECKONU U
MUIIEBOM 0€30MacCHOCTH, B PAa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX UCTOYHUKOB SHEPIuH, B o0ecreyeHnu PalMOHATILHOTO
OPUPOJONOIb30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJI0BEKa, a TAKXKE IKOJIOTMYECKU 0OOCHOBAHHOTO OTHOUIEHHS K CBOEMY 370POBbIO
Y IPUPOJIHOM Cpene;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIIUE IMOHATHA — XUMUYECKUI 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAsS
oboyouka aroma, S-, P-, O-aromHBIe OpOWTAIM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUau3aIusi AaTOMHBIX OpOuTalnel, UWOH, MOJIEeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIATENBHOCTh, CTEIIEHb OKUCIICHHS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YIIIepOAHbIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pajaudkai, CTPYKTypHble (opmynsl (pa3BEpHYTHIC, COKpaIIEHHbIC,
CKEJIETHbIE), M30MEpHUs CTPYKTYpHass M NPOCTPAHCTBEHHAs (TeoMeTpuuecKas,
ONTUYECKAsi), H30MEpbl, TI'OMOJIOTMUECKUN Psii, TOMOJOIH, YIJIEBOIOPOAbI,
KHCIIOPOJ- M a30TCOAEpPKAIMEe OpPraHNYECKHE COEAUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEOWHEHUS; TEOPHH, 3aKOHBI
(mepmonnueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHHS OpPraHUYECKUX
BeniecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPaHECHHUS
U TIPEBpallCHUs] DSHEPIMM IIPU XUMUYECKHX pEaKlUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JEXKAllUEe B OCHOBE
NOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XMMUYECKUX SABJICHUI; IPEACTABICHUS O
MEXaHU3Max XUMHUYECKUX PEAKLUUH, TEPMOJMHAMUYECKMX W KHHETUYECKUX
3aKOHOMEPHOCTSX UX NMPOTEKAHUs, O B3aUMHOM BIIMSIHUM aTOMOB U I'PYIII aTOMOB B
MoJIeKyJaX (MHIYKTUBHBIA W Me30MepHbId 3ddexToi, opueHtanTsl | u |l pona);
(akToNOru4YecKkue CBEIECHUSI O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH M O€30IacHOM
UCMOJIb30BAaHUM BAXXHEMIIUX OPraHMYECKUX BELIECTB B OBITY M NPAaKTHUYECKOM
JEATENbHOCTH YEJI0BEKa, OOUIMX HAyYHBIX IPUHIMIAX XUMHUYECKOr 0 MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METaHOJIa, IEpepabOTKN HEPTH);

c(hOpMHPOBAHHOCTh YMEHUI: BBISBIATH XapaKTE€pHbIE MPU3HAKK TMOHSITHUH,
YCTAHABJIMBATh MX B3aHMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOLIUE IOHATHUS NpPHU
OIMCAHNHU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCAUHEHNN;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XMMHUYECKYK) CHUMBOJIMKY JUISl COCTaBJICHUS MOJIEKYJIIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OpraHUYECKUX
BELIECTB;

COCTaBJIATh YPABHEHUS XMMHYECKUX PEAKLUHMA U PACKPBIBATH UX CYLUIHOCTb:
OKHUCIIUTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  ITOCPEICTBOM  COCTaBIICHUSA
AJIIEKTPOHHOro OajaHca JTUX pEakUUil, peakiuii HOHHOro oOMeHa MyTEM
COCTAaBJICHHSI X MOJIHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHHIA;



W3TrOTaBJIMBATh MOJEIHM MOJIEKYJ OPraHUYECKUX BEIIECTB JIJISl WLTFOCTPALUU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUI: yCTaHABIMBATH MPUHAIJICKHOCTh H3YyUECHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
NpeACTaBUTENC OpPraHUYEeCKUX BEUIECTB (3TWIECH, alleTHIICH, TOJYOJI, TIUIEPHH,
STUJICHTJIMKONb, (eHos, dopMallbAeTrul, aneTadblerua, aleToH, MypaBbUHAas
KHCJIOTA, YKCYCHasl KUCTIOTa, CTEApUHOBAsI, OJICMHOBAs, MAaJbMUTHHOBAS KHUCIIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYyTHUE);

c(hOpMUPOBAHHOCTb yMEHHUS OMNPEAENATh BUJI XUMHYECKOW CBS3U B
OpPraHUYeCKUX COEIUMHEHUAX (KOBAJIEHTHAs M MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiiepoBa /it 00bICHEHUS] 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHHE, PU3UUECKHE
U XUMUYECKHE CBOWMCTBA THUMHYHBIX MPEJACTABUTENECH pPAa3TUYHBIX KIACCOB
OpraHUYECKHUX BEIIECTB: AJIKAHOB, IIMKJIOAJIIKAHOB, aJIKCHOB, aJIKaJIUCHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, AlbJAETHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUN U aAMUHOB,
AMUHOKHUCJIOT, O€NKOB, YIVIEBOJOB  (MOHO-, JAM- M  MOJHACAXAPHUIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUi C HCIHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COSIUHEHUM OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOI'O BIUSHUS ATOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
CBHIpbs (HE(PTh, MPUPOAHBIN T'a3, YTOJIb), CIIOCOOBI €ro NepepadboTKH U MPAKTUIECKOE
NpUMEHEHHUE MPOAYKTOB MepepadboTKH;

c(hOpMHPOBAHHOCTh BIIQJICHUSI CHUCTEMON 3HAHMA O €CTeCTBEHHO-HAaYYHBIX
MeToAaxX IMO3HaHUsI — HAOIIOJACHUHU, U3MEPEHUH, MOJECIUPOBAHUU, SKCIEPUMEHTE
(pealbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHBIE OTIEPAllMU MBICIIUTEILHON
JIESTENHbHOCTH — aHAIW3 W CHUHTE3, CpaBHEHHE, O00O0OIIEHUE, CHCTEMAaTHU3aIHIo,



BBISIBJICHUE TIPUYMHHO-CJICICTBEHHBIX CBSI3€H — JIsl U3yUEHHsI CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIIN;

c(OpMUPOBAHHOCTh YMEHUII: BBIABIATH B3aUMOCBS3b XUMUUYECKUX 3HAHUU C
NOHATUSMU U TIPEACTABICHUSIMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIf
Oosee OCO3HAHHOTO MOHMMAHHUSA CYIIHOCTH MaTepUATbHOIO EIMHCTBA MHpA,
UCMOJIb30BaTh CUCTEMHbIEC 3HAHHUS 10 OPraHMYECKOH XMMMHU ISl OOBSACHEHUS U
IPOTHO3UPOBAHUS ABJICHUH, UIMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;

c(hOpMUPOBAHHOCTh YMEHUM: POBOIUTH PACUETHI MO XUMHUUECKUM (opMyiaM
M YpaBHEHUSM XUMHUYECKUX pPEaKIUi C HCIOIb30BaHHEM (U3NYSCKUX BEITHMUUH
(Macca, 00BEM ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPHU3YIOIIHUX BELIECTBA C
KOJINYECTBEHHONM CTOPOHBI: Pacdy€Thl MO HAXOXKICHUIO XUMHUYECKOW (HopMyIibl
BEIIECTBA 10 M3BECTHBIM MAaCCOBBIM JOJISIM XUMHUYECKHX 3JIEMEHTOB, MPOIYKTaM
CrOpaHusl, INIOTHOCTHU T'a3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, aHAJIM3UPOBATH U OLICHUBATH
C TMO3UIMH  SKOJIOTMYECKOW  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOACTBEHHOH IEATEIHHOCTH Y€I0BEKa, CBSI3aHHOW ¢ TIepepadOTKOM BEUIECTB,
UCIOJIb30BaTh MOJIYYEHHbIE 3HAHUSA JJI IPUHATUS TPAMOTHBIX PEIIEHU npoliem
B CUTYalUsIX, CBA3aHHBIX C XUMUEH;

chOpMUPOBAHHOCTh YMEHHUI: CAMOCTOSTENHHO IUIAHUPOBATH W MPOBOIUTH
XUMHYECKUN SKCTIEPUMEHT (TMONTydYeHHe W W3YYEeHHE CBOMCTB OpPTraHUYECKHX
BEIIECTB, KA4YECTBEHHbIC PEAKIUU YIJIEBOJOPOJOB PpA3JIMYHBIX KJIACCOB H
KHCJIOPOJCOJAEPKAIIMX OPraHWYECKUX BEIIECTB, PELIECHUE HKCIEPUMEHTAIbHBIX
3a/a4 MO PAacClO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOMIOACHHEM MPaBHI
O0e3omacHoro oOpamieHusi ¢ BeHIeCTBaMU M J1a0OpaTOpHBIM 00OPYJIOBAaHUEM,
(GopMynupoBaTh L€db HUCCIENOBaHMs, MPEACTABIATh B pa3IuyHONU (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAJTM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JII0/1aTh MpaBUiIa DKOJIOTHYECKH 11€71eCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATEIBHOCTH B LENSIX COXPAaHEHUS CBOErO 3/I0pOBBS, OKpYKaroLIeH
IPUPOTHON CPeNbl U JOCTHKEHHS €€ YyCTOWYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEWCTBUA HA JKHUBBIE OPraHU3MBI
OIpenenEHHbIX OPraHUYeCKUX BEUIECTB, MOHUMast cMbIca nokazarens [1J1K;

aHAJIM3UPOBATh L1€1€cO00Pa3HOCTh MPUMEHEHUS OPraHMYECKHUX BELECTB B
IPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TIOJB34;

chOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBISATH IIeJICHANPABICHHBIA TOMCK
XUMHYECKON MHPOpMALMH B PA3IMYHBIX UCTOYHHUKAX (HAay4yHas U yueOHO-Hay4Has
JAUTEpaTypa, CpeacTBa MaccoBoi nHpopmaiuu, MHTepHeT u apyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMHUUECKYIO HH(OpMaILIKIO, TiepepadbaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHHU C IMOCTABIEHHON y4eOHOU 3a1aue.



11 KUIIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUSI Kypca «OOIias M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTU SIBJICHUM TPUPOJBI, O MECT€ U 3HAYCHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIeYEeHUU YCTOWYUBOTO
pa3BUTHUS, B pEUIEHUU NPOOJEM HKOJIOTMYECKOM, SHEPreTUYECKOM U MHUILIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
HMCTOYHUKOB DHEPIrUHM, B OOECIEUCHUM PAIlMOHAJIBLHOI'O TMPHUPOJIONOIL30BAHNUSA, B
dbopMUpPOBAaHUY MHPOBO33PEHUS U OOIIEH KyJIbTypbl 4YEJNOBEKa, a TaKxKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3J0POBbI0 M IPUPOJHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAHMM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAraoIIKe MOHATHS — XUMUYECKUI DJIEMEHT, aTOM, JIPO aTOMa, H30TOIIbI,
3JIEKTPOHHAs 000jJ0Yka aroma, S-, P-, O-aToMHbIC OpOWTalId, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHUA AaTOMa, TUOpUIM3alMs aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHCIICHMUS,
XUMUYECKasi CBA3b (KOBAaJICHTHasi, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs),
KpUCTAJTIMYECKAsT peIIETKa, XHUMHUYECKas peakiusi, pacTBOp, IJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAsT JTUCCOIMALMs, CTENeHb JHUCCOILMAIUH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(hdEKT
XUMUYECKON peaKiuu, CKOPOCTh XUMHUECKON pEaKLUH, XUMUUECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUsl IEKTPOJUTUUECKON AUCCOIUALIUM, TEPUOIUYECKUN
3akoH [[.11. MenpaeneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
NPEBPALICHUS SHEPTUU MPH XUMHUYECKUX PEAKUUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUUN SI3BIK
XUMUH, MUPOBO33PEHUECKHE 3HAHUS, JIKAIIIUE B OCHOBE MOHUMAHUS IPUYUHHOCTH
U CUCTEMHOCTH XUMHMUYECKHUX SIBJICHHUM; COBPEMEHHBIE TIPEACTABICHUSI O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIPHOM YpPOBHSX;
NpEACTaBICHUS O MEXaHM3MaxX XUMHUYECKUX PEaAKIUM, TEPMOJUHAMHUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O XUMHUUYECKOM PABHOBECHH,
pacTBOpax M JUCIEPCHBIX CHCTEMax; (PaKTOJIOIMYECKHE CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MacHOM MCIOIb30BAHUH BaKHEUIITUX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON MEATETLHOCTH YEIOBEKa, OOIIMX HAYIHBIX
MPUHIMIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUI: BBISBIATH XapaKTEepHbIC MPU3HAKK TMOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MU
OMMUCAHUU HEOPTAaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpMHUPOBAaHHOCTh YMEHHUS MCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIS
cocTtaBieHuss (OpPMYJ BEIIECTB W  YPAaBHEHHH  XUMHYECKUX  PEaKIUH,
cuctematuieckyto HomeHknarypy (IlUPAC) u tpuBnanbHble Ha3BaHUS OTIEIBHBIX
BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XUMHYECKOW CBs3U (KOBaJEHTHAs,
WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), THUN KPUCTALINYECKON PpEIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJA XMMHYECKOW CBSI3W W THUMNA KPUCTAUIMYECKON pemeéTkr, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MBI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DUIIMPOBATH: HEOPraHMUYECKUE BEIIECTBA
10 UX COCTaBY, XMMUUECKUE PEAKIIUU IO PA3TUYHBIM MIPU3HAKAM (YHUCTY U COCTaBY
pearupyronmx BeUIeCTB, TEIIOBOMY 3(PQeKTy peakin, U3MEHEHHUIO CTereHen
OKHUCJIEHHMSI JJIEMEHTOB, OOpAaTHMOCTH, YYAaCTHIO KaTajau3aropa W Jpyrue);
CaMOCTOSITENILHO BBIOMpaTh OCHOBAaHMA W KpPUTEPUM I KJacCU(PUKaUUU
M3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIUI;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICIH MEPUOIMYECKOro 3akona Jl.
N. MenpaeneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, OOBSCHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHUH: XapaKTEepU30BaTh dJIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XWUMHYECKHX JJEMEHTOB II€PBOr0O—YETBEPTOrO IEPHUOJ0B
[Tepunonnueckoir  cucremsl  J[.MI.  MeHnngeneeBa,  uWCHONAb3ys  TMOHSTHUA
(QHEPreTUYCCKHE YPOBHM», «HEPTCTUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXKIEHHOE HHEPreTUYECKHE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS! CBOWCTB XUMHYECKHX AJIEMEHTOB U HX
coenvMHeHnrd 1o nepuogaM wu rpynnaMm [lepunomnueckoin cucremsr [, H.
MeHnpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX
ANIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh YMEHMH: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KIJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKIYy HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

cOpPMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CYHIHOCTb: OKHUCIHTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OajlaHca
ATUX PEAKIUH; peakIuii MOHHOrO OOMEHa IyTEM COCTaBIICHUS WX IMOJHBIX M
COKpAllIEHHBIX  HMOHHBIX  YPaBHEHHUM;  peakUud  TUAPOJW3a;  PEeaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMEPE THIPOKCOKOMILIEKCOB IMHKA U aJTIOMUHUA );



c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHUX peaKlui ¢ y4y€TOM HX HHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKXKE XapaKTEP CMELIEHUS] XUMUYECKOTO PaBHOBECHUS MOl BIUSIHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

cOpMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTb XHUMHUYECKHE PpEaKIIUu,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUs CEpPHOM KHCIOTHI, AMMMAKa,
o0ue Hay4yHble MPUHLMIBI XUMHUYECKHUX MPOU3BOJCTB; LI€I1€CO000pPa3HOCTh
NPUMEHEHUS] HEOPraHWYECKUX BEHIECTB B MPOMBILIUIEHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUI O METOoAaxX Hay4YHOIo
NO3HAHUSL SABJIEHUM MNpUPOIbl — HaOMI0IEHUe, H3MEpPEeHUEe, MOACIUPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICIIEHHBIN), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUS PUMEHSATh 3TU 3HAHUS MPU SKCIIEPUMEHTAILHOM HCCIIEA0OBAHNUN BEILIECTB
U Uil OOBSICHEHHS] XHMHUYECKHUX SBJICHHUH, HMEIOUIMX MECTO B MPHPOJIE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHMS BBISBIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUH C
HNOHATUSMU WU NPEICTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MNPOBOAUTH PACUETHI: C MCIOJIb30BAaHUEM
HNOHATUN «MaccoBasi JAOJs BELIECTBA B PACTBOPE» U «MOJISIPHAsI KOHLEHTPALU»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMu; 3HAY€HUsI BOJAOPOJHOIO MOKa3aTesis PACTBOPOB KHUCIOT M IIENOYEH C
U3BECTHOM CTENEHbIO JUCCOLMAalM; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
NPOAYKTA PEaKLUH, €CIU OJHO M3 MCXOAHBIX BEIIECTB JAHO B BHJE PacTBOpa C
OTpeeNIéHHON MacCOBOM JTOJIe pacTBOPEHHOTO BEIIECTBA WU JaHO B M30BITKE
(MMeeT MpUMecH); IO BBIXO/1A MPOAYKTA peakluu;, 00bEMHBIX OTHOIIECHHU ra3oB;

c(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IUIAHUPOBAaTh U IPOBOJIUTH
XUMUYECKUN  JKCIEpUMEHT  (MpPOBEICHUE  pEaKIUid  HOHHOrO0  OOMEHa,
NOJTBEPKACHUE KAUECTBEHHOI0 COCTaBa HEOPTraHUYECKUX BEILIECTB, ONPEACIICHUE
Cpelbl PACTBOPOB BEIIECTB C IIOMOILBIO HHAUKATOPOB, H3YUYEHHE BIMSHUS
pa3ianuHbIX  (AKTOPOB Ha  CKOPOCTh  XUMHUYECKOM  PEAKIUH, PpELICHHE
JKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Meramel» u  «Hemeramasl») ¢
coOJII0IeHnEM TpaBUil O€30MacHOro oOpalleHHs C BEIIECTBAMU U JaOOPaTOPHBIM
obopyioBaHuEM, (POPMYIMPOBATH LIE€Tb UCCIIEIOBAHUS, IPEICTABIAT B PA3IM4YHOM
dopme  pe3ynpTaThl  3KCHEPUMEHTa, AaHAJW3UpPOBAaThb M  OLEHUBAaTh  MX
JIOCTOBEPHOCTb;



c(hopMUPOBAaHHOCTh YMEHHUI: COOIIOIaTh MPaBUia MOJb30BAHUS XUMUYECKOM
nocyynod ®u jgabopaTopHbIM 00OpyaOBaHHMEM, OOpalleHHUs C BeEIIeCTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JITA0OPATOPHBIX XHMHYECKHUX
OMBITOB, JKOJIOTMYECKH 1€JIeCO00pa3HOro TMOBEAECHUSI B OBITY W TPYJIOBOH
JEATEIBHOCTA B LEJSIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHOU
cpenbl W JOCTHXCHMS €€ YCTOWYMBOIO Pa3BUTHS, OCO3HABATH OIACHOCTH
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl ONPEICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(OPMAIIMK B PA3IMYHBIX HCTOYHUKAX (HaydHas U yueOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi uHbopmanuu, UHTEpHET U APYTrHUE), KPUTHYECKU
aHAJTM3UPOBATH XUMUYECKYIO HH(DOpMaIIUIO, iepepadaThiBaTh €€ U UCIIOIH30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1a4ei.
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s¢upsL. XKupsi
bu6nuoreka [IOK
33 YTIeBOAH o https://m.eds00.ru/d69df650
Wroro no pazueny 41
Pasnen 4. Azorconepxaniue opraHuveckne coeJMHEeHUs
bu6nuoreka [IOK
4.1 AmuHbI. AMUHOKHUCITTOTHI. benku 12 httos://m.eds00.ru/d69df650
Hroro no pazueny 12
Paznen 5. BoicokoMOJIeKyJJISIpHBbIE COeIMHEHUS
5.1 BrICOKOMOIIEKYISIPHBIE COEUHEHUS 6 bubmmorexa LIOK
' YIp A https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieJioB H TeM nudpoBbIie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Pasnen 1. TeopeTnueckue 0OCHOBbBI XMMUM
Ctpoenne atoma. [lepuogndeckuii 3aK0H
1.1 HTI'I[)e HOJIHYCCKast CHIZTe;a XHUMUYCCKHX 9 bubmmorexa [TOK
' PHOA https://m.edsoo.ru/2dd57f24
aneMeHTOB [l. 1. Menneneena
12 Crpoenue BeniectBa. MHOrooopasue 11 1 bu6nmoreka [IOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1.3 X 19 1 3
HMITICCKHIE peariii https://m.edsoo.ru/2dd57f24
Hroro no pazueny 39
Pa3nea 2. Heopranmueckasi xumust
bu6moreka [IOK
2.1 H 1 1
CMETaLITH 3 3 https://m.edso00.ru/2dd57f24
but6mmoreka [JOK
2.2 M 23 1 2
CTaIIH https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 94
Pa3nen 3. XuMus u :XKu3Hb
31 Metoapl o3HAHUSI B XUMUH. XUMUS U 9 but6mmoreka [IOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



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
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KouaunuecTBO Yacon
Ne Hara DJIeKTPOHHBIE M (pOBLIE
Tema ypoka Koutpoabnblie | IlpakTuuyeckue
n/n Beero H3yuYeHHsi ~ 00pa3oBaTe/IbHbIC pecypchl
padoTbI padoTbI
[Ipeamer u 3HaueHue
OpraHUYEeCKOW XUMUH, Eub 1IOK
HOINOTEKA
1 MpEeAICTaBICHHE O 1 02.09.2024
peA https://m.eds00.ru/3686e65
MHOTO00pa3uu OpraHuIECKUX
COoeIUHEHUN
DJIEKTPOHHOE CTPOEHUE aTOMa
nepoja (OCHOBHOE B
2 ]}3[236py>I(HéI(-IHOG COCTOSIHUS1 ) 1 04.09.2024 bubmorera [JOK
' e https://m.edso0.ru/Oce6fd4c
Banentasie BO3MOXKHOCTH
aToma yriepoja
XuMuaeckas CBSI3b B
OpPTaHUYECKHUX COCIMHECHUSIX. Eu6 1IOK
nOINOTEKA
3 MexaHu3MbI 00pa30BaHHs 1 06.09.2024
. P https://m.eds00.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOEI
pas3psiBa CB3EM
Teopus ctpoeHus BuG 10K
nOINOTEKA
4 OpraHMYECKHX COEIUHEHNH A. 1 09.09.2024
P s https://m.eds00.ru/9e595ch8
M. bytneposa
Bunasl nzomepun:
CTPYKTypHasi, bubanoreka [IOK
5 PYILyP 1 11.09.2024 | DHOmmoreka [
[IPOCTPAHCTBEHHAS. https://m.edso0.ru/b0e61661
DneKTpoHHBIE 3P PEKTH B



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

MOJIEKYJIaX OpraHMYeCKUX
COeIUHEHNN

IIpencrasnenue o
KJaccu(uKanuu u

bubmuorexa [IOK

6 CHUCTEMaTUYECKasA 13.09.2024
https://m.edsoo.ru/c212dd21

nomenkiarypa (IUPAC)
OpPTaHUYECKHX BEIICCTB
Knaccudukanms peaxnmii B

7 ¢ Hv peaxi 18.09.2024 Bbu6nuoreka [IIOK
OPraHU4YeCKOU XUMHUH https://m.edsoo.ru/ba5706aa
Cucremaruzanus u

8 11 g 20.05.2024 bubmuorexa [IOK
00001IIeHNE 3HAHUH 110 TEME https://m.edso00.ru/87a37cab
AJIKaHbI: TOMOJIOTHYCCKUN
psin, obmas ¢popmyia,
HOMEHKJIATypa ¥ H30MEPHS

9 yp pus, 23.05.2024 bubnuorexa [IOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT
du3nYeCcKUe U XUMUYECKUE

10 9 25002024 DHOmmorexa IOK
CBONCTBA aJIKAHOB https://m.edsoo.ru/3137711c
HaxoxeHue aikaHoB B
npupoae. CriocoObl

11 pupon 27.09.2024 butmmoreka [JOK
IIOJIy4€HHs U IPUMEHEHUE https://m.edso00.ru/259b0as5h
aJTKaHOB
[uknoankaHbl: 00IIas
dbopMmyna, HOMEHKIIATypa U
M30MEPHSL, OCOOEHHOCTH

12 p 30002024 PrOmmorexa IOK

CTPOEHUS U XUMHUYECKHUX
CBOIICTB, CITIOCOOBI MOJTYYEHUS
U IPUMEHEHUE

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

13

Pemenne pacuéTHbIX 3a7a4 Ha
ONPEIETICHUE MOJIEKYIISIPHOU
(dbopMyITBI OPraHUIECKOTO
BEIIIECTBA 110 MAaCCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB,
BXO/JISIIINX B €r0 COCTAaB.
CuctemaTuzanus 1
0000111eHIE 3HAHUN 10 TEME
«[IpenenbHbIe YTIEBOIOPOIBI
— QJIKaHbl, [IUKJIOATKAHBD»

02.10.2024

bu6mmoreka LIOK
https://m.edsoo.ru/bf84d8eb

14

Pemenue pacu€THbIX 3a/1a4 HA
OIPEJIEIICHUE MOJIEKYIISIPHOU
(bopMyITBI OPraHUIECKOTO
BEIIIECTBA I10 MaCCOBLIM
JIOJISIM aTOMOB DJIEMEHTOB,
BXO/SIIIHAX B €r0 COCTAB.
Cucremaruzanus u
000011IeHIE 3HAHUI 10 TEME

04.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

15

AJIKEHBI: TOMOJIOTHYECKHIA
psan, obmas hopmyna,
HOMEHKJIATypa, JIEKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYIL.
CTpyKTypHas ¥ IUC-TPaAHC-
U30MEpHsI aJIKCHOB

07.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/273b0ale

16

duznyeckue 1 XuUMHUIECKHE
CBOICTBa ajKeHOB. [IpaBuiio
MapkoBHHKOBa

09.10.2024

bubmuorexa [IOK
https://m.edsoo0.ru/21069ccd



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd

CrniocoOblI nosy4eHus u

bubmuorexa [IOK

17 11.10.2024
IIPUMEHEHNE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTuaeckas padora Ne 1 mo Eub 1IOK
HOJIMOTEKA
18 teMme "[loaydeHnue 3THEeHa U 14.10.2024
Y o https://m.eds00.ru/0941eed8
U3Yy4EHHUE ero CBOMCTB
Pemenue pacu€THbIX 3a1a4 HA
onpeesIcHue MOJCKYIISIpHOM
19 pen VAR 16.10.3024 bu6nunorexa [IOK
(dbopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJIKaJTMeHBI: CONPSDKEHHEIE,
W30JIMPOBAHHEIE, 6 10K
HOJIMOTEKA
20 KYMYJIUPOBaHHBIE. 18.10.2024
yMYHPp https://m.edso0.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO
CTpOCHUS
XHUMHYECKHE CBOMCTBA
21 . 21102024 Dromorera [OK
CONPSIKEHHBIX THEHOB https://m.edso0.ru/e561253d
Croco0BbI MOJIy4YeHUS U B K
22 ya 23.10.2004 | DHOmmorexa IO
IIPUMEHEHNE AJIKAJUECHOB https://m.edsoo.ru/1aa81660
AJKHWHBI: TOMOJOTHYECKHI
psn, obmas hopmyia,
HOMEHKIIATYpPa, SJIEKTPOHHOE
23 P P 25102024 DrOmmorexa IOK
Y [IPOCTPAHCTBEHHOE https://m.edso0.ru/68b6cc4c
CTPOCHHE MOJIEKYII,
(bu3nYecKue CBONCTBA
. bubnmoreka [JOK
XuMHiCCKHe CBOHCTBA https://m.edso0.ru/23493a93
24 anknHoB. KauecTBeHHBIE 06.11.2024 — :
bu6nunorexa LIOK

peaKIuu Ha TPOMHYIO CBA3b

https://m.edsoo.ru/7blc48da



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

CrniocoOblI nosy4eHus u

bubmuorexa [IOK

25 08.11.2024
IIPUMEHEHNE aJKWHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacuérsl 1o Bub 10K

nOJIHOoTEKA

26 aBHEHUIO XUMHUYECKOH 11.11.2024
yp https://m.edsoo.ru/5db8e526
peakuu
Cucremarusanus u

27 1 . 13.11.2024
000011IeHre 3HAHUIT IT0 TEME
ApEHBI: TOMOJIOTUYECKUH PA/I,
obmias ¢popmyna,
HOMEHKJIATypa. DJIEKTPOHHOE

28 1 IPOCTPAHCTBEHHOE 15.11.2024 bubmiorexa LOK

pocip o https://m.edsoo.ru/a92a7094

CTpOCHHUE MOJICKYJI O€H301a 1
TONyona, uX pusndeckue
CBOMCTBa
XHUMHYECKHE CBOMCTBA b

29 18.11.2024  PuOmaoTexa [OK
ApPEHOB: PEAKLUH 3aMEIICHUS https://m.edsoo.ru/a44alae4
XHUMHUYECKHUE CBOMCTBA
apeHOB: PEaKIUU

30 p peaki 50.11.2024 bubmuorexa [IOK
MPUCOEVHEHUSI, OKHCIICHUE https://m.edsoo.ru/a44alae4
rOMOJI0roB OeH301a
OC00EHHOCTH XUMHYECKUX

31 3 22112024 DrOmmorexa IOK
CBOMCTB CTHUpOJa https://m.edso00.ru/d5018a54
Croco05I MOJIyUYeHUS U b K

32 i 25.11.2024  DuOmiorera llO
MIPUMEHEHNE APEHOB https://m.edso0.ru/6f717d09
I'eneTnueckas CBA3b MEXKIY

33 pa3IMYHBIMH KJIAaCCaMU 27.11.2024

yIJI€BOIOPOIOB



https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/6f717d09

34

Pacuértel mo ypaBHEHUSIM
XUMHYECKHUX PEAKIUM.
Cucremarusanus u
000011IeHIE 3HAHUI 10 TEME

29.11.2024

bubmuorexa [IOK
https://m.edsoo.ru/53461a2c

35

[Ipuponnsrii ras. IlonytHeie
He(TSIHBIC Ta3bl

02.12.2024

36

KameHHBIH yroib 1 IpOyKThI
ero nepepadboTKu

04.12.2024

bubmuorexa [IOK
https://m.edso0.ru/69b3398b

37

Hed1b 1 ciocoOsl eé
nepepabotku. [Ipumenenue
IPOAYKTOB IepepaboTKu
HeTH

06.12.2024

bu6nunorexa LIOK
https://m.edsoo.ru/21f9de78

38

I'eHeTHuecKkas CBSI3b MEKIY
Pa3IMYHBIMH KJIACCAMH
yTJIEBOAOPOIOB

09.12.2024

39

l'anorenonpon3BogHbIE
YIJIEBOJIOPOAOB: AIEKTPOHHOE
CTpOEHHE; peakluu
3aMeIlEeHUs rajoreHa

11.12.2024

but6mmoreka [JOK
https://m.edsoo.ru/82b4d759

40

JleiicTBue 1Ie10uei Ha
rajJjoreHIpPOU3BOIHbIE.
BiaumopeiictBue
JIUTAJIONCHAJIKAHOB C MarHueM
1 [IAHKOM

13.12.2024

41

CucremMarusainms u
0000111EH1E 3HAHUI 110
pazneny "Yraesogopoas”

16.12.2024

bu6nunorexa LIOK
https://m.edsoo.ru/20e89f22



https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22

KonTtposnbHas pabota no teme

bubmuorexa [IOK

42 "Vraepoxopomant" 18.12.2024 https://m.edso00.ru/95c9e298
[IpenenbHble OMHOATOMHBIE
CIMPTHI: TOMOJIOIMYECKHI

sis1, oO1Iast o
43 [c)Ts;eH;é Mieih;fa, 20.12.2024  PrOmmorexa IOK
https://m.edsoo.ru/df04c5cd
U30MepHsi, HOMEHKIIATYpa,
kiIaccudukanus, pusnyeckue
CBOWCTBa
XUMHUYECKUE CBOMCTBA Bu6miorexa LOK

44 MPEACIIbHBIX OJTHOATOMHBIX 23.12.2024 httos://m.edsoo.ru/26ee34fe
CIHPTOB
CriocoOsbI nostyueHus u BuGorexa LIOK

4 HIPHINMEHEHHE OATOATOMHRLX 25122028 1 s 1im.eds00.ru/484100000000000
CIIUPTOB
[pocteie r¢upsr:

46 HOMEHKJIATypa U U30MepHusi, 57122024 bubmuorexa [JOK
0COOCHHOCTU (PUBUYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOICTB
MHOroaroMHble€ CIIUPTHI:

47 STUJICHIJIMKOJIb U TJIMLEPHH, 13.01.2024 bubmuoteka [IOK
uX (PU3NYECKHE U XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOIICTBa
CriocoOsI oTydeHus u Bu6morexa [IOK

48 NpUMEHEHHE MHOT0aTOMHBIX 15.01.2024 https://m.eds0o.ru/d12e567d
CIHPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI, BuGorexa LOK

49 (du3nYecKre CBOMCTBA. 17.01.2024

ToxcuuHOCTH PeHoIa

https://m.edsoo.ru/2ce726f8



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
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XuMH4JecKre CBOMCTBA
50 20012024 Promorera [IOK
¢denona https://m.edso0.ru/037ca5f9
CnocoOBbl IOIyYeHHS U
51 yi 22.01.2024 | DuOmnorexa [IOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padora Ne 2.
Pemrenne
59 [IEHH 24.01.2004 bubmuorexa [IOK
SKCIIEpPUMEHTAJIbHBIX 3a]1a4 https://m.edsoo.ru/fd0ced09
no Teme "CrupThl 1 heHoBI"
Cucremarusanus u
53 11 g 27 01.2924 bubmuorexa [IOK
00001IeHIE 3HAHUH TT0 TEME https://m.edso0.ru/1810ch9b
ATbIerHIbl U KETOHBI:
3JIEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM T'PYIIIIBI; b K
54 P pym 29.01.2024  DnOmaorexa IO
TOMOJIOTHYECKHUE PALBI, https://m.edsoo.ru/b139beaa
obmas gopmyrna, uzoMepus u
HOMEHKJIaTypa
AnbIeruapl U KETOHBI: Eu6 1IOK
nOINOTEKA
55 HW3UYECKHE CBOMCTBA; 31.01.2024
¢ ’ https://m.edso0.ru/c887425¢
peaKIu IPUCOCTUHCHHS
Peakinu okucieHus u Ei6 LOK
nOIUOTEKA
56 Ka4eCTBEHHBIC PEaKIIMHU 03.02.2024
bearh https://m.edso00.ru/a393baa9
aJbJECTUI0B U KETOHOB
CrocoObI TTOTy4eHHS b K
57 i 05.02.2004  PHOmMoTCKA 1O
aJbIETHUIOB U KETOHOB https://m.edsoo.ru/520d1c51
bubmuorexa [IOK
OIHOOCHOBHBIE TIPEICITbHBIC
https://m.edsoo.ru/fecOb113
58 KapOOHOBBIC KHCIIOTHI: 07.02.2024
bu6nunorexa LIOK

CTPOCHUC, U3OMCPHA U

https://m.edso00.ru/700cc87b



https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
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HOMEHKJIaTypa, (PU3UIECKUe
CBOMCTBA

XUMHYECKUE CBOUCTBA

bubnuorexa LIOK
59 IpEeaEIbHBIX OTHOOCHOBHBIX 10.02.2024
e a https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0EHHOCTH CBONCTB
MYpPaBbLUHOUW KHUCJIOTHI.
60 P 12.02.2024  DuOmaoTexa [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oc0o0EHHOCTH CBOMCTB:
HENPeICTbHBIX U
apoOMaTUYECKHX KapOOHOBBIX, Eub 10K
nOJIHoTEKA
61 HMKapOOHOBBIX, 14.02.2024
FuKap https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu
BBICIIINX KapOOHOBBIX KHCIIOT
TlongaTne 0 NpoOU3BOIHBIX
62 p )| 17.02.5024 but6mmoreka [JOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CriocoOsI ToTydeHus 1 Eub 10K
noIMoTeKa
63 [IpUMEHEHNE KapOOHOBBIX 19.02.2024
p p https://m.edsoo.ru/7c065c9d
KHCJIOT
CrnoxHbie 3(upbI:
TOMOJIOTHYECKHI PSII, 00IIas
64 psan, oom 21.02.2024 bubmuorexa [IOK
dbopmyra, u3oMepus U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
dusnueckue U XUMUYCCKHE
65 24.02.2024  Drommorexa IOK

cBoiicTBa 3¢hupoB

https://m.edsoo.ru/ad6b94b2



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
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[TpakTrueckas padota Ne 3.
Pemenue

bu6mmoreka [IOK
66 9KCIICPUMCHTAJIBHBIX 3aa4 26.02.2024
P " A https://m.eds00.ru/486671fb
no Teme "KapOoHoBbIe
KucnoTsl. CroxxHbie 3¢pups"
Kupsl: ctpoenue, Eu6 10K
nOIMOTEKA
67 U3UYECKUE U XUMUYECKUE 28.02.2924
¢ . https://m.edsoo.ru/al19c5b98
CBOICTBa (rMAPOIIU3)
Oco0eHHOCTH CBOWCTB
JKHPOB, COAEPKAIUX OCTATKH b K
63 p ACprKall 03.03.2024 nommoteka 11O
HETPEICIIbHBIX KUPHBIX https://m.edso00.ru/b0331922
KUCHOT. JKUpbI B IpUpoOJe
Mbl1a KaK COJIM BBICIIHNX
KapOOHOBBIX KUCIIOT, UX BuG 10K
HOJINOTEKA
69 Moromee aeiictue. [lorsTue 05.03.2024
tee A https://m.eds00.ru/3c566565
0 CHHTETHYECKHUX MOFOIITUX
cpeactax (CMC)
I'eneTnueckas cBs3b
JIEBOJIOPOJIOB U bu6mmoreka [IOK
70 YHIEROIOPOL 07.03.2004  DHOMOTEKE ]
KUCJIOPOACOAECPKAIIMX https://m.eds00.ru/56790c96
OpraHUYECKHUX BEIIECTB
Pac4y€Thl mo ypaBHEHUAM
71 P . 10.03.2024
XUMHYECKHUX PeaKIni
Cucremaruzanus u
72 11 g 15.03.2024 bubmuorexa [IOK
00001IeHNEe 3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO1mras xapakTepuCTHKa
JIEBOJOB U KJIacCU(DUKALHS b K
73 YHIGBOR Purcan 14.03.2024  DuOmmorexa O

yTJI€BOJIOB (MOHO-, TU- 1
MoJIMCaxapubl)

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



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
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Mounocaxapusl: puznyecKue

but6mmoreka [JOK
74 CBOMCTBA U HAXOXXJICHHE B 17.03.2024
a https://m.edsoo.ru/b4bdda2d
pupoje
[IpumeHeHue riroKo3sl, e€
3HAYEeHHE B b K

75 19.03.2024  DwOmmorexa HO
JKU3HEIEATEIbHOCTH https://m.edsoo.ru/5e61122d
opraHuszma
Jucaxapunpl: caxaposa,

MaJIbTO3a U JAKTO3a.

76 21.03.2024 Duommorexa IOK
Haxoxnenue B mpupojie u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE JUCaXapuioB
[onucaxapuasl: cTpoeHue bub6mmorexa LIOK

https://m.edso0.ru/72a04508

77 MaKpOMOJIEKY, (bnfnqecxne 02.04.2024 p
1 XUMUYECKHE CBOMCTBA, bu6nunorexa LIOK
IIPUMEHEHUE https://m.eds00.ru/6216e766
Pemenue pacuérHbix 3a1a4 1o

78 ABHCHUAM XUMHUYECCKHX 04.04.2024 Bubmiorexa HOK
P . . https://m.edsoo.ru/7fde47ef
peaxuui
Cucremaruzanus u BuG 10K

HOInoTEKA
79 0000111eHE 3HAHN 10 07.04.2024
m https://m.edso0.ru/08d4364c
pazzaeny
KonTponbHas paborta mo teme Eu6 10K
HOIHOoTEKA
80 "Kucmopoacoaepkainue 09.04.2024
POACOACP2RALL " https://m.eds00.ru/42c6678e
OpPraHWYECKHE COCTUHEHUS
AMUHBIL: KI1accuuKanms,
CTPOEHHUE MOJIEKYJI, 001as
buo OK
81 dopmyna, usomepus, 11.04.2024 nosmoteka I

HOMEHKJIaTypa U (pu3ndeckue
CBOWCTBA

https://m.edsoo.ru/efa7ebca



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
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

XUMHYECKHE CBOMCTBA

bubmuorexa [IOK

82 14.04.2024
anu@aTUYECKUX aMHUHOB https://m.edso0.ru/1bc5cf80
AHWINMH: CTPOEHUE aHWINHA, Ei6 10K
HOINOTEKA
83 0COOEHHOCTH XUMHUUYECKUX 16.04.2924
. https://m.edso0.ru/39cd21f1
CBOMCTB aHMJIMHA
CrniocoOblI nosydeHus u _ LOK
HOJINOTEKA
84 IIPUMEHEHHE aJTU(PATUICCKUX 18.04.2024
p b https://m.edsoo.ru/eal38763
aMHUHOB
AMHUHOKHCIOTBHI:
HOMEHKJIATypa U U30MEpHs, Eu6 10K
HOJINOTEKA
85 W3UYECKHUE CBOMCTBA. 21.04.2024
¢ https://m.edsoo.ru/d1773e80
OtnenbHBIC IPEACTABUTEIH O
aMHHOKHCIIOT
XHUMHUYECKHE CBOMCTBA
AMUHOKUCJIOT, HX Eub 10K
HOJINOTEKA
86 OMOJIOTHYECKOE 3HAUECHUE 23.04.2024
https://m.edsoo.ru/77df705a
aMuHOKHUCIOT. CHUHTE3 U
TUAPOJIN3 MENTUIOB
benku kak nmpupogHbie BuG 10K
nOINOTEKA
87 MTOJTUMEPHI; C TYPBI 25.04.2024
p TPYKTYP https://m.edso0.ru/429e¢9899
0eaKOoB
XMUMHUYECKHE CBOUCTBA
88 28.04.2024 | D1Ommorexa [OK
0OeKoB https://m.edso0.ru/6237306d
A3zoTcoaepkaime
FeTEPOLIMKINYECKUE Eub 10K
oTeKa
89 coenuHeHus. HykienHoBbie 30.04.2024 HOIMOT

KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouostornueckas pojb

https://m.edsoo.ru/521d1431



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
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https://m.edsoo.ru/521d1431

[TpakTrueckas padota Ne 4.
Pemenue

bu6mmoreka [IOK

90 DKCIEPUMEHTAILHBIX 33144 05.05.2024
P " 8 https://m.edsoo.ru/8e3c02d1
no Teme "A3oTcoaepKaue
OpraHUYecKHe coeuHeHus"
[TpakTrueckas padota Ne 5.
Pemenue Eub 1OK
HOJIMoTEKA
91 AKCIIEPUMEHTAJIBHBIX 32124 07.05.2024
P " A https://m.edsoo.ru/bde3fdf6
no teMe '"Pacno3HaBanue
OpPraHUYeCKUX COCTUHEHUN"
CucreMatusanys u
0000111EH1E 3HAHUN 10 TEME
92 ’“ 12.05.2024
«A3o0Tcosiepxalme
OpTaHUYECKHUE COCTUHEHUS
KoHTposbHas paboTa mo teme Eub 10K
nOINOTEKA
93 "A3oTCcomepIKaIie 14.05.2024
Aeprratl " https://m.edso0.ru/ce561bc7
OpraHUYECKHUE COCTUHEHUS
OCHOBHBIE TTIOHATHUS XUMHUHA
BBICOKOMOJIEKYJISIPHBIX Eub 1OK
nOINOTEKA
94 COEIMHEHUN U METOABI UX 16.05.2024
A A https://m.edsoo.ru/7aa63ebd
CUHTE3a —IOJIMMEepU3aIus U
[IOJINKOHICHCALIHS
ITnactmaccel. YTunnsanusa u bubanorexa [HIOK
95 t 19.05.2024 ~ DuoOmHoTeKa Il
nepepadoTka MmiacTuka https://m.edso0.ru/82242e0f
DacToOMepPHI: HaTYPAILHBIN
96 CI/IHTeTI/I‘-Ifi)KI/Ie K;] ; KU Bubmiorexa IIOK
YAy, https://m.eds00.ru/246103ec
Pesnna
97 Bosiokna: HatypaibHbIE, bu6nuorexa LIOK

HNCKYCCTBCHHEIC,

https://m.edso0.ru/5963a601



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
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https://m.edsoo.ru/5963a601

CHHTCTHYCCKHUEC. HOJ'II/IMepr
CIICIHaJIbHOI'O Ha3HAYCHUA

[Ipaktuyeckas pabora Ne 6.

Pemrenue
98 SKCIIEpUMEHTAIbHBIX 3aJ1a4 1 Bubmaorexa ITOK
P " 8 https://m.edso0.ru/3aebd77a
o TeMe "Pacno3HaBaHue
IJIACTMACC ¥ BOJIOKOH"
O6o01meHne u
CHUCTEMAaTH3aIUs U3YICHHOTO
99 Marepuala ng TeMeyq 1 Bubmorexa ITOK
" P https://m.edso0.ru/6a22b1e8
BricokoMonekynsipHbie
coenuHeHus"
100 PesepBHblit ypok
101 PesepBHblIit ypok
102 PesepBHblit ypok
OBIIEE KOJIMYECTBO YACOB 102

10 ITIPOT'PAMME



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

11 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTHueckue p
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
1 Atom. CocTaB aTOMHBIX SiIEP. 1 bubnunorexa LIOK
XuMUYECKU 3eMeHT. 30Tonbl https://m.edsoo.ru/59c112ee
CtpoeHue 371eKTPOHHBIX 000JI0UYEeK bubnunorexa [IOK
2 1
aTOMOB, KBAHTOBBIC UM CIIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumuueckux 1 bubnmnoreka [JOK
3JIEMEHTOB (S-, P-, d-, f-amemenThI) https://m.edso00.ru/61294af9
4 Pacnipenenenue 351€eKTpOHOB 110 1 bubnnorexa [IOK
aTOMHBIM OpOUTATISIM https://m.edsoo.ru/f5f750fe
DneKTpoHHBIE KOH(UTYpaIU
) aTOMOE BHCMGHTOB(bB OZEOBHOM " 1 bubnmorexa [IOK
. https://m.edso00.ru/8149e846
BO30Y)KIEHHOM COCTOSTHUU
DJEeKTpOHHBIE KOH(PUTYypaLUU HOHOB. bubnnorexa [IOK
6 1
DIIEKTPOOTPHULIATETHLHOCTh https://m.edso00.ru/a0764b24
[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema
7 XUMHUYECKUX 3eMeHToB 1. 1 1 bubmmorexa [IOK
T . https://m.eds00.ru/16957c01
MeneneeBa, CBA3b C COBPEMEHHOU
Teopuel CTPOSHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
bubmuorexa [IOK
8 XUMUYECKUX IJIEMEHTOB U 1

00pa3yeMbIX UMU MPOCTHIX U

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

CJIO)KHBIX BEIIECTB I10 TPyMaM 1
nepuoiam

Cucrematuzanus U 00001eHue

bu6nmoreka LIOK

9
3HAHUH T10 TeMe https://m.edsoo.ru/8fad2942
Buapl XUMHYECKOMH CBS3H.
Mexanu3msbl 00pa3oBaHus
10 KOBAJIEHTHOM cBs13u. BogopogHas bubmorexa HOK
' p https://m.edso0.ru/5a8072af
CBA3b. MeXMOJIEKYIIsIpHBIC
B3aHMMOJIEHCTBHUSA
BaneHTHOCTE M BaJICHTHEIE
1 BO3MOXKHOCTH aTOMOB. CBSI3b bu6nunorexa LIOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
WX TEOMETPUIECKUM CTPOCHUEM
[IpencraBieHust 0 KOMIUIEKCHBIX
12 COEIUHEHHUAX: COCTAB U bubmorexa HOK
) https://m.edsoo.ru/8c66b12a
HOMCHKJIaTypa
BerecTBa MOJEKyIsIpHOTO U
13 HEMOJIEKYIIAPHOTO CTpOeHUs. THmbl bubmuorexa [IOK
KPUCTAUIMYECKUX PEMIETOK U https://m.edso00.ru/e167635b
CBOMCTBA BEIIIECTB
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
14 IIpencraBneHue 0 KOIOUIHBIX bubmnorexa [IOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HcTuHHBIE pacTBOPHI: HACHIIIICHHBIC
15 ¥ HEHACHIIICHHBIC, PACTBOPHUMOCTD bubmorexa HOK
11 > P P . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 CriocoObI BhIpaKEHUS! KOHIICHTPAIIUU bubnmoreka [JOK

pacTBOpoB

https://m.edso0.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a

Pemenue 3amad ¢ MCIIOIE30BaHUEM
HOHATHH "MaccoBas J0JIT

bubnuorexa [IOK

17 pacTBOPEHHOTO BelecTBa ", https://m.edsoo.ru/785e0ab4
"MoJIsIpHast KOHIIEHTpalus'"

18 Knaccudukanus u HoMeHKIaTypa bu6mmoreka LIOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucrematu3anus 1 00001meHne bubmuorexa [IOK

19 .
3HaHUH 10 TeMeE https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no temam
"Ctpoenue aroma. [lepuoauueckuii

20 3akoH U [lepuoguyeckas cucrema bubnmnoreka [JOK
XUMHUYECKUX 3eMeHTOB [I. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BenecTna.

Mmuoroo6pasue BeriecTs"
Knaccudukamnms XumMudeckux
peaKIuil B HEOPraHU4eCKON 1

21 OpraHUYEeCKON XUMUH. 3aKOH bubmuorexa [JOK
COXpaHEHHUs MacChl BELIECTB; 3aKOH https://m.edsoo.ru/6335cdd?2
COXPaHEHHUS U PEBPAICHUS SHEPTUU
MIPU XUMHYECKUX PEAKITUIX
TemnoBblie 3(h(HEeKThI XUMHYECKUX

22 peakuuii. Tepmoxumuueckue Brbmorexa LIOK

https://m.edsoo.ru/d1db86da
ypaBHEHUs
Bbruncnenus no ypaBHeHUsIM
23 XUMHUYECKHUX PEeaKIil u bubamorexa [OK
https://m.eds00.ru/87b13954
TEPMOXHUMHUYECKUM YPABHEHUSIM
CKOpocTh XMMHYECKOH peakuuu, e€
24 3aBUCHUMOCTH OT Pa3JIMYHBIX

daxTopoB. Karanus u kaTam3aTopbl



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
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I"'omorennbIe 1 Ir€TCPOrcHHbIC

25
peaknun
IIpakTrueckas padora Ne 1 mo Teme
26 "BiusiHue pa3nuuHbIX GaKTOpOB Ha brbmorexa LIOK
P . P \ https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOW PeaKiuu
97 OO6patumbie 1 HEOOpAaTUMBIS bubnnorexa [JOK
peakuu. XMMHU4YECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[Ipaktuyeckas padora Ne 2 o Teme
08 "BiusiHue pa3nuuHbIX GaKTOpOB Ha bubmmorexa [IOK
[IOJIOXKEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHs"
DNEKTPONUTHYECKAs! JUCCOLIMALIMSL.
29 CI/IJ‘ILHFI),IG u crabbie 3Ji[eKT (I;IJ'II/I;IBI bubmmorexa [JOK
P ' https://m.edsoo.ru/5f766bdf
CreneHp AuCCOIUAIINH
Nonnoe npoussenenue Boasl. Cpena
30 BOJTHBIX :CTBO (l)IB Bomopo HHP;"I " bubamorexa [OK
A p POB. BONOPOA https://m.edsoo.ru/3966ca89
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIIKE B PaCTBOPAX bubmmorexa [IOK
P e B pacteop https://m. eds00.ru/09d5a9bd
AJIEKTPOJIUTOB
[Ipaktuyeckas padora Ne 3 o Teme
32 "XuMHYeCcKUe peakiui B pacTBOpax bubamorera LOK
"p B P P https://m.edso0.ru/2e3daeb0
ANEKTPOJIIUTOB
OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC
33 eaknuu. BaxxHelme OKUCIUTENN U bubmuorexa [JOK
P ' https://m.edso00.ru/56226060
BOCCTaHOBUTEIH
34 Merto 37eKTPOHHOTO (3JIEKTOHHO- bubnmnoreka [JOK

HMOHHOTO) OanaHca

https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
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35 DIIEKTPOJIN3 PACTBOPOB U PACILUIABOB bubnmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2

36 Pemenue 3aga4 pa3anyHbIX TUTIOB bubmmorexa [JOK

AP https://m.edso00.ru/5a859d16

37 Pemenue 3a1ayu pa3auvHBIX THIIOB bubmorexa LIOK

Aatp https://m.edsoo.ru/5afa265d
CucreMaruzanys 1 00001eHIE
38 3HaHUH 110 TeMe "XUMUYCCKHE bubmorexa LIOK
\ https://m.edso00.ru/c161eb85
peakuuu

39 KonTponbhas pabora o teme bubnmoreka [JOK
"Xumuueckue peakuuu" https://m.edso0.ru/a8a0a930
[TonoxeHue HEMETAIIOB B
Ilepunonnueckoi cucreme

40 XUMUYECKUX dremeHnToB /. H. bu6mmoreka [IOK
MeHnneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOCHHS X aTOMOB. Du3mueckue
CBOWCTBA HEMETAJIIOB
AnnoTponus HEeMeTauIoB (Ha

41 npuMepe Kucaopoaa, cepsol, pochopa bubmorexa LIOK

PHMED poAa, Cepel, P https://m.edsoo.ru/ef92c91c
1 yTIeposa)

42 Bonopon: nonyuenue, pusudeckue u bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA. [ 'napuabl https://m.edsoo.ru/0aa8f613
["ayoreHsl: HaXOXKIEHNUE B IPUPOIL,

43 CrocoObI MoyYeHus, GU3nIeCKue u bubmmorexa [IOK

yi o https://m.edsoo.ru/4e223795
XUMHYECKHE CBOHCTBA
I'annorenoBonopoasl. Baxxueiiue
bu6nunorexa LIOK
44 KHCIIOPOJICOACPIKAIINE COSTUHEHHUS

raJJIOr¢HOB

https://m.edsoo.ru/6b3255e6
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JlabopatopHble ¥ IPOMBIILIICHHBIE
CIOCOOBI IOJY4YEHHS TaJIOr€HOB.

bubnuorexa [IOK

45
IIpuMeHeHne TalOreHOB U UX https://m.edso0.ru/6971aca4
COCIMHEHUH
[IpaxTrueckas paborta Ne 4. Pemenue
46 AKCTICPUMEHTATBHBIX 3aJ1a4 110 TEME bubmorexa LIOK
" P " A https://m.edsoo.ru/8b26fecd
T"amorensl
Kucnopon: nabopatopusie u
MIPOMBIIIICHHBIE CTIOCOOBI
47 noTydeHus1, GU3NIeCcKue u bubmorexa LIOK
7 ’ . https://m.edsoo.ru/c8abc36a
XUMHUYecKue cBorcTBa. O30H.
IIpumeHeHne Kuciopoa u 030Ha
bu6nunorexa LIOK
48
OKCHABL 1 IEPOKCHAR! https://m.edso0o.ru/5¢8816a0
49 Pemienve 3a1a4u pa3audHBIX THIIOB bubmorexa LIOK
A&t p https://m.edso0.ru/2b6d8bab
Cepa: HaXO0KIE€HUE B IPUPOJIE,
50 cncl))co61>1 nonﬂ EHUS ¢§)H3I1)/1qic1<ne " buommorera LOK
i o https://m.edsoo.ru/46afael6
XUMHUYCCKHUE CBOKCTBA
but6mmoreka [IOK
1
> Ceposonopor, cymbup! https://m.edso00.ru/7¢875999
Kucnopoaconepxariue coeTuHeHUS
52 cepol gcf)GeI}IIHIZ)CTIT CBOﬁCTI]; CEepHOM bubmorexa LOK
pEL- P https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[Ipaktrueckas padota Ne 5. Permenue
53 AKCIICPUMEHTAIBHBIX 3314 110 TEME bubmorexa LOK
" P . f[ https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coeTMHEHUs
54 A3OT: Hax0JIE€HHUE B IIPUPOJIE, bubnmoreka [JOK

CIOCOOBI MOy4YeHus, (GU3NIECKUEC U

https://m.edsoo.ru/badd2255
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XHMHUYECKHE CBOMCTBA. AMMMAK,
HUTPHTBI

Kucnopozconepxaiiue coeTMHEHUS

bu6nunorexa LIOK

55 . i
a301a ?CO6CHHOCTH CcBOHCTE https://m.edsoo.ru/e2965afe
a30THON KUCJIOTBI

56 [Ipumenenue a3oTa u ero bubmmorexa LIOK
COCIMHEHUH. A30THBIE yI00OpEeHUS https://m.eds00.ru/129f5059
docdop: HaXOkKACHHUE B IPUPOJIE,

57 CrocoObI OMy4YeHHs, (PU3NUECKHE U bubnmoreka [JOK
XuMudeckue cBorictBa. Dochubl u https://m.edsoo.ru/9a6b43ec
bochun
Oxkcuanl docdopa,

58 (bOC(b)(l) c((l)) e(bx(z ne kucnotel. Conu bubamorera LOK

p IV[ prrat ' https://m.edso0.ru/c7a2d429
dbocdopHOIi KUCTOTHI

59 [Tpumenenue dhochopa u ero bubnnoreka [JOK
coenuHeHuil. DocopHbie yIoOpeHUs https://m.edso00.ru/a218070a
[Ipaktrueckas pabora Ne 6. Permenue

60 3Kpcne I/IMCHTaJ'Ir;HBIX 3a/1a4 10 TeMe bubmmorexa [IOK

P a https://m.edso0.ru/8175ac3f
"Azot u pochop u ux coequHeHU"
Yraepon: HAX0XIECHHUE B IPUPOJIE,
JJIOTPONHbBIE MOAU(DUKALINY; bubnnorexa [IOK

61 .

(dbU3UYeCcCKre U XUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIpUMEHEHNE
Oxcun yraepoaa(ll), okcu

62 e oy;(l\l/)) ; (OJI)BHaSI KiCJIOTa u bubmmorexa [IOK
yf poa a4 https://m.edsoo.ru/dba58adf
e€ conu

bu6 OK
63 Pemenwue 3a1a4 pa3inIHbIX THIIOB nosmorexa I

https://m.edso0.ru/6029b609



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609

Kpemuuii: HaxokeHre B Ipupo/ie,

64 CTIIOCOOBI OMYYeHUs, pU3HuecKue u bubmmorexa [IOK
YHCHIA, https://m.edso0.ru/143558ab
XUMHUYCCKHUE CBOKCTBA
65 Oxcun xpemuausi(1V), kpemuueBas bubmuoreka [IOK
KHCJI0Ta, CUITNKATHI https://m.edso0.ru/3170e7b1
[IpumeHeHne KpeMHMS U €TO bubnnorexa [IOK
66 coenuuenuii. CTEKI0, €ro https://m.edso0.ru/393cdacO
MOJy4YEHHE, BUbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3anyHbIX THIIOB bubmorexa LIOK
Aatp https://m.edso00.ru/b6241801
68 Cucremaruzanus 1 00001eHIE bu6nunorexa LIOK
3HaHui o teme "Hemeramanr" https://m.edsoo.ru/6e864db5
69 KonrtponsHas pabota o teme bubnnorexa [IOK
"HemeTaminr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yinbTaTOB KOHTPOIBHOM bubnnoreka [JOK
paboThI, KOPPEKIIUS OIIUOOK https://m.edsoo.ru/2b7e9510
[TonoxeHne MeTaioB B
[Tepuoanueckoii cucreme
71 XUMHYECKUX 3JIEMEHTOB. bubmuorexa [IOK
OcobeHHocTH CTpOCHUS https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JOYEK AaTOMOB
METaJIOB
OO6mwme Guznueckre CBOMCTBA
72 MeTaiuioB. [I[puMeHeHne METaIOB B bubmorera [JOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 Cmnasl MetasuioB. Kopposust bubnuotexa [IOK

MCTalJI0B

https://m.edsoo.ru/42b872e3



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3

bu6nmoreka [IOK

74 Pemenue 3a1ayu pa3auvHBIX THIIOB httos://m.edsoo.ru/e3de37b6
DNEeKTPOXUMHUUYECKUN PSiJ
75 HampspKeHud MeTansoB. O0mume bubmmorexa [OK
https://m.edsoo.ru/94eb377a
CHIOCOOBI IOMYYCHHSI METAIOB
OO6m1as XxapakTepHUCTUKA METAIIIOB
|A-rpyninel [lepuoaudeckoii cuctemsl
76 XUMHUYECKHX 31eMEeHTOB. HaTpuit u bu6mmoteka [IOK
KaJIMii: orydeHue, GU3nuecKue u https://m.edso0.ru/e12c26b3
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEMICCTB U UX COSIUHEHUN
OO01mmast XxapaKTepUCTHKA METAJIOB
IHA-rpynnst [epuoauueckoit
CHUCTEMBI XUMHUYECKHUX JIEMEHTOB.
77 Marunuii 1 KaJabplluid: TOJTyYeHHE, bubmorexa [OK
9 https://m.edso0.ru/7c3e49c0
(du3HYecKre U XUMHYCSCKUE CBOMCTBA,
MIPUMECHEHHE TTPOCTHIX BEIIECTB U UX
COCIMHEHUH
78 JKécTKOCTh BOJIBI M CTTIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
ANrfoMUHUE: ONy4YeHHe, GU3nIecKue
79 W XUMHUYCCKHC CBOMCTBA, bubmorera [JOK
https://m.edsoo.ru/0e79b266
MIPUMEHEHUE
AmMmdoTepHbIe CBOMCTBA OKCHIA U
80 THAPOKCH/IA aTFOMUHHUS, bu6nunorexa LIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 Pemenue 3a1ayu pa3auvHBIX THIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

[IpakTrueckas padota Ne 7. Permenue

bu6mmoreka [IOK

82 SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
DKerep e https://m.edsoo.ru/27a4af43
MeTaJibl TJIaBHBIX TIOTPYIII
OO01mas XxapaKTepUCTHKa METAJIIOB
83 no6ounbIx noarpynn (b-rpymm) bubnuotexa [IOK
[Teproanueckoil cucTemsl https://m.edso0.ru/610d7431
XUMHYECKHX IJIEMEHTOB
du3nyeckue U XMMHUUYECKHE CBOICTBA
84 XpoMa M €ro COCAUHCHUM, UX bubmorera [JOK
P g ’ https://m.eds00.ru/9911bef3
MIPUMEHCHHE
Baxnelimme coeTMHEHN MapraHia.
85 [TepmaHranat Kaums, €ro bubmorexa LHOK
p ) https://m.eds00.ru/039d69c8
OKHCIIMTENIbHBIE CBOMCTBA
dusznyeckre 1 XMMUYSCKUE CBOMCTBA
86 JKeJie3a U €ro COeIMHEHHH. bubnunorexa LIOK
[Tonydyenue u MpuMEHEHNE CILIABOB https://m.edsoo0.ru/1b7f8741
Kele3a
dusznyeckre 1 XMMUYSCKUE CBOMCTBA
87 MeIH U €€ COCTMHCHUM, X bubmorera [JOK
a a ’ https://m.edso0.ru/2bc0f954
MIPUMCHCHUE
du3nyeckue U XMUMHUUYECKHE CBOMCTBA
IIMHKA U €T0 COeOUHCHUMN, NX bu6mmoreka [IOK
88
npuMeHeHue. [ 'uIpoKCOKOMITIEKCHI https://m.edsoo.ru/b1f2beal
[IMHKA
IIpakTueckas padora Ne 8. Pemenue
bu6nunorexa LIOK
89 AKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTabl TOOOYHBIX TOATPYIII
bu6nmorexa LIOK
90 Pemrenue 3a1a4 pa3muyHBIX THIIOB

https://m.edsoo.ru/a8b83d83



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
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O0001IeHNE U CUCTEMATU3 AL

91 M3Y4YEHHOTO MaTepuasa 1o TemMe bubmmorexa [IOK
HEYRICHHOTO MaTep https://m.edsoo.ru/e91fe975
Meraiuibl
92 KonrponbHas pabota o teme bubnnorexa [IOK
"Metansr" https://m.edso0.ru/83f63ea3
AHanu3 pe3ynbTaTOB KOHTPOIBHOM bubnnorexa [JOK
93
paboThI, KOPPEKIIHS OIIUOOK https://m.edsoo.ru/9ebff2fd
Pounb xumun B obecrieueHUN
94 YCTOMYMBOTO Pa3BUTHSA bubmmorexa [IOK
yesnoBeyecTBa. [ loHsiTHE 0 HAYYHBIX https://m.edso00.ru/080fe1f0
METOJ1aX MCCIIEI0BaHuUs BEIIECTB
HayuHble MpUHIMITBI OPTaHU3AINH
95 XUMUYECKOTO ITPOU3BOICTBA. bubnnorexa [IOK
[TpoMmsblIIIeHHbIE CITOCOObI https://m.edsoo0.ru/2e45a44f
MOJTYYEHUS BAXKHCHIIINX BEIICCTB
XUMHYECKOE 3arpsA3HEHUE
96 OKpY>KaIOIlEH CPelbl U €ro buoamorera LOK
by e cpe https://m.edso0.ru/9f11bf51
MOCIIEJICTBHS
97 XUMHSI ¥ 37J0POBbE YEITOBEKA. bubnuorexa LIOK
JIlekapcTBEHHBIE CpPEICTBA https://m.edso0.ru/a6552721
Xumus numy. Pons XumMun B
98 o0ecreyeHny MUIIeBOn bubamorera LOK
B https://m.edsoo.ru/1f7b5bd2
0€30MacHOCTH
99 KocMmernueckue u nappromepHbie bub6mmorexa LIOK
cpeactsa. beiToBas xumMust https://m.edsoo.ru/da42d5a9
XuMHUS B CTPOUTENHCTBE.
. bu6nuorexa [IOK
100 Baxueiimme cTpouTenbHbIE U

KOHCTPYKIIMOHHBIC MaTCPHAJIbI

https://m.eds00.ru/61e69003



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
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XUMHS B CEILCKOM XO3SMCTBE.

101 Opranudeckie 1 MUHEpaJIbHbIE 1 ﬁgfg;ﬁ?:;iggﬁ 4395874
ynoOpeHus
102 CucremaTu3zanus u 0000IICHUE 1 bubmuorexa [JOK
3HAHUM MO TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I1O 102

[NPO'PAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA
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