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IHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMma mo XMMHUM Ha YPOBHE CpPEIHEro oO0IIero oopa3oBaHMs
paspaborana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit @eaepaunn», TpeOOBaHUN K pe3yabTaraM OCBOCHHS
denepanbHOIt 00pa3oBaTENbHON TPOrpaMMbI cpeHero ootero oopazoanmsi(DOIT
COO), mpexacraBieHHbix B DeaepalibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom KoHuenuuu mnpenojgaBaHus y4eOHOro MpeameTa
«Xumus» B oOpas3oBarenbHbIX opraHuzanmsx Poccuiickoit  ®deneparuu,
peanu3yronmx OCHOBHbIE 00pa30BaTeNIbHbIE POrPaMMBbl, 1 OCHOBHBIX MOJOXKEHUN
«Crparerun pazsutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuop 10 2025
roga» (Pacnopspkenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHSI Ha YpPOBHE YIIYOJNEHHOTO HW3YyYEHHs] 3aHMMAeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAyyHOro oOpa3oBanusi yuamuxcsi 10-11  kmaccos.
W3yuenue mpenmera, peanusyemMoe B yCIOBUAX JauddepeHImpoBaHHOTO,
npouIbHOTO O00y4YeHHs, MPHU3BaHO OOECIEeYUTh OO0IIe00pa3oBaTebHYI0 U
OOIIEKYNbTYPHYIO MOATOTOBKY  BBIMYCKHUKOB IIKOJIBI, HEOOXOMUMYIO IS
ajanTaiy UxX K ObICTPO MEHSIIOUIMMCS YCIIOBUSIM JKM3HU B COLUYME, a TAKXKE IS
NPOJOJKEHUsS] OOyUeHHs B OpraHu3alusax NpodeccruoHanbHOro oO0pa3oBaHMs, B
KOTOPBIX XUMHUSI SIBJSIETCSI OJHOM U3 MPUOPUTETHBIX TUCIIUIUINH.

B mporpamme mno XumuM HazHadeHHE TMpeaMeTa «XHUMHS» TOTy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0O B  COOTBETCTBUM €  OCHOBONOJAraroUMMU
nonoxkeHusiMu GI'OC COO o B3auMOOOYCIIOBIGHHOCTH IIeJIeH, COAepIKaHuUs,
pe3ynabTatoB 0o0ydeHHss W TpeOOBaHWN K YPOBHIO TOJTOTOBKH BBITYCKHHUKOB.
CBUIETENHCTBOM TOMY SIBIISIFOTCS CIEAYIOUIME BBINOJHSIEMbIE MPOrPAMMOM IO
XUMUU (PYHKITUU:

e UH(DOPMALIMOHHO-METOANYECKAsl, peanu3alus KOTOpoill obecreunBaeT
MOJIyYEHHE TMPEACTABICHHUS O LEJSAX, COAEpP’KaHWUHU, OOIIel cTpaTeruu
oOy4ueHHsl, BOCHIUTAHUS M PA3BUTHs 00yJarOIINXCS CPEACTBAMU IIPEIMETA,
U3y4aeMOro B paMKax KOHKPETHOTO Poduis;

e OpraHU3alMOHHO-TIAHUPYIOIIAs, KOTOpast npenycMaTpuBaeT
ONpEJeNIeHHe: TPUHIMIIOB CTPYKTYPUPOBAaHUS W TOCIEI0BATEIbHOCTU
M3y4YEeHHUs] Y4eOHOro Marepuana, KOJIWYECTBEHHBIX M Kau€CTBEHHBIX €ro
XapaKTepUCTUK; TMOAXOAO0B K (OPMUPOBAHUIO CONEPKATEIHHON OCHOBBI
KOHTPOJII W OILIEHKHM OOpa30oBaTeNIbHBIX JOCTIKEHUN O0Oydarolmxcsi B
paMKax UTOrOBOW arTecTalMd B (opMe eAUMHOro TroCyIapCTBEHHOIO
AK3aMeHa M0 XUMUHU.

[Tporpamma asis yrmyOn€HHOTO U3yUYCHUS XUMUU:

e YCTAaHABJIMBACT WHBAPUAHTHOE TMPEAMETHOE CONEp)KaHHe, 00s3aTeIbHOE
JUIsT W3y4YeHHsl B paMKax OTAENbHBIX mpoduiield, npeaycMarpuBaet



pacupelneneHue W CTPYKTYPUPOBAaHHE €ro IO KJaccaM, OCHOBHBIM
coliepKaTeIbHBIM JIMHUSAM/pa3iesiaM Kypca;

e AT MPUMEPHOE pacHlperesieHre y4eOHOro BPEMEHH, PEKOMEHIYEMOTIO
JUTSL U3yYEHUS OTJIEIbHBIX TEM;

e TIpe/yiaraeT MPUMEPHYIO MOCIENI0BAaTeIbHOCTh H3YYEHHUS Y4eOHOTO
Marepuaia ¢ y4€TOM JIOTUKH MOCTPOEHUs Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e AT METOAMYECKYI0 MHTEPHPETALMIO LEJIeH U 3a/1ad U3y4YeHHsl MpeIMeTa
Ha yIIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpemHero oOmero 00pa3oBaHUS, COACPXKATEIBHOW XapaKTEPUCTHUKU
IUTAHUPYEMBIX ~ pPE3yJIbTaTOB OCBOCHHUS OCHOBHOM 00pa3oBaTebHOMN
POTPaMMBbI CpEeIaHErO oO1ero oOpazoBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-ITO3HABATENbHBIX JACMCTBUI  0Oydarolmerocss IO OCBOCHHUIO
COJEPKAaHUS IIPEAMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMporpamMMme MO XUMHUHU MPEayCMOTpeHa
IPEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUUM Ha YpPOBHE OCHOBHOIO OOUIETO
oOpazoBaHusa. 3a TMpeAeiaMud YCTAHOBJIGHHOW MporpaMMod 1O XUMHUU
00s13aTenbHOM (MHBApUAHTHOM) COCTAaBIISIONICH CONMEp)KaHHsS YYEOHOTrOo MpeaMeTa
«Xumus» ocTaércsi BO3MOXHOCTH BBIOOpAa €ro BapHATUBHOW COCTABJISIOIICH,
KOTOpasi JIOJKHA OMPENENSIThCS B COOTBETCTBUM C HANpPABIEHUEM KOHKPETHOTO
npoduisa o0ydeHus.

B coorBerctBUM ¢ koHUenTyanbHbIMH mnonoxeHusmu PI'OC COO o
Ha3HAUEHUU MpeaIMeToB 0a30BOro M yNIyONEHHOTO YypOBHEH B CHUCTEMeE
muddepeHIMpoBaHHOTO O0y4YeHHsI Ha YPOBHE CpeaHero oOIero oOpa3oBaHUs
XUMUSL Ha YpOBHE YIIyONEHHOTO W3y4YeHHWs HampaBlieH Ha pealu3aluio
OPEEMCTBEHHOCTH C  MOCIEAYIOUIMM  3TalloM  MOJIYYEHUS  XUMHUYECKOTO
oOpa3oBaHMs B paMKax U3yYEHHUS CHEIHAIbHBIX €CTECTBEHHO-HAyYHBIX W
XUMHUYECKUX JUCLMIUIMH B By3aX U OpPTaHU3ALUAX CPEIHEro MpodeccruoHaIbHOro
oOpa3zoBanusa. B »aToil cBs3M wu3yueHue mnpeamera «XUMHUS» OPHUEHTHPOBAHO
OPEeUMYIIECTBEHHO Ha  pacllUpeHue H  yDIyOJIeHHue TEOpeTHYECKOW U
NPaKTUYECKOW MOATOTOBKUA OOYYArOIIMXCsl, BEIOPABIINX OIpeneiaEHHbIN Tpoduib
00y4eHHsI, B TOM YHCJIE C MEPCHEKTUBOM MOCIEAYIOIIEro NOTYyYEeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusix npodeccuoHaibHoro oopazosanus. Hapsay ¢ atum,
B cBere TpeboBanuii ®I'OC COO K mniuaHUpyeMbIM pe3ylbTaTaM OCBOCHUS
dbenepanbHOil 00pa30BaTEIbHON MpOrpaMMbl CpPeAHEro o0miero oOpa3oBaHUs
U3y4YeHHE IpeaMera «XUMHUsS» OPUEHTHUPOBAHO TAaKXKe Ha pelieHue 3aaad
BOCHHUTAHMSI M COLMAJIBHOTO Pa3BUTHs OOydaromMXcsi, Ha (GOPMHpPOBAHHE y HUX
OOIIEMHTEIIEKTYaIbHBIX YMEHHM, YMEHUN pallMOHAIU3AlNK Y4eOHOro Tpyda u



0000IIEHHBIX  CIIOCOOOB  ACATEIBHOCTH, HWMEIOIIUX  MEKIUCITUTIIIMHAPHBIH,
HAJIIPEAMETHBIN XapaKTep.

CocTraBngomuMI TIpeaMeTa «XUMHs» Ha ypOBHE YIITYyOIEHHOIO M3yYEHHs
SBISIIOTCSL  yIIyOnéHHble Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuyeckas xumusi». [Ipu onpenenennu moaxonoB K 0TOOpY M CTPYKTYPHOM
OpraHH3allid COJEpKaHUs 3THX KypCOB B MpPOrpaMMe IO XHMHH 32 OCHOBY
npuHATel TosiokeHuss ®I'OC COO o pazauuusax 0a30BOTO M yDIyOJIEHHOTO
YPOBHEHN U3YyUYEHUS NPEAMETA.

OcHoBy coxepkanusi KypcoB «Opranuueckas xumusi» u «OOmas u
HEOPraHUYeCcKass XUMHUSD COCTABISET COBOKYIMHOCTb MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSAUIMXCA K 0a30BOMY YpPOBHIO M3yYEHMs IpeaMera. IJTa CHUCTeMa
3HAHUM TOJy4aeT OMNpeAesiEHHOE TEOPETHUECKOe JOIMOJHEHHE, MO3BOISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIMH 00BEM  (PAKTOIOTMYECKOTO
Mmarepuana. Tak, Ha yrIyOlnEHHOM YpOBHE H3YyYCHHS MpeaMeTa olecredeHa
BO3MOXKHOCTh 3HAQUUTEIHLHOTO YBEJIMYEHUS OO0bEMAa 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOMCTBaX MX COCAMHEHHN Ha OCHOBE PACUIMPEHMS U yIIIyOJIeHUs
IPEJICTaBIEHU O CTPOCHUM BEIECTBA, XUMHUUYECKOM CBSI3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEaKIHi, pacCMaTPUBAEMbIX C TOUKHU 3PECHUSI XUMUUYECKOU KUHETHKU
U TepMoauHaMuKu. M3ydenume mnepuoandeckoro 3akoHa u llepumonnueckon
CHUCTEMBI XUMHYECKUX AIIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSIX O CTPOCHUM aToMa. XUMHUYECKasi CBA3b
O0OBSICHSIETCS C TOUKHU 3PEHUS SHEPreTUUECKUX U3MEHEHUH Mpu €€ o0pa30BaHUU U
paspylleHnH, a TaKKe C TOYKU 3pEHHs] MEXaHW3MOB e oOpazoBaHus. U3ydeHue
TUTIOB ~ peakuuid  JOMOJHSAETCS  (OPMUPOBAHHEM  TpEACTaBICHUN 00
ANEKTPOXUMHYECKHUX MPOLIECCAX U ANEKTPOJIN3E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce oprannueckoidl XMMHUU MPU PACCMOTPEHHHM PEAKUMOHHOW CIOCOOHOCTH
COEIMHEHHH yJiensieTcss 0co00e BHUMaHUE BOIPOCaM 00 AJIEKTPOHHBIX 3PQeKTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIui.

Oco0oe 3HaueHHWe HMEET TO, YTO Ha COJEpKAHUE KypcOB XHUMHUHU
yIIyONEHHOTO YPOBHS M3YYEHHS ISl KJIIACCOB ONMPEAENIEHHOTO Mpodus (IJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K oOimei cucreme
IPEIMETHBIX 3HAaHUI) OKA3bIBAIOT BIMSIHUE CMEXHbBIE TpeIMeThl. Tak, Harpumep, B
COMIEpP’)KaHUM TIpeIMeTa IS KIACCOB XMMHKO-(U3MUECKOTo mpoduis OoJbIIoe
3HaYeHue OyIyT MMETh 3JEMEHTHhl yuyeOHOro marepuaia mo oomei xumuu. [lpu
U3YYEHHM TMpeJAMeTa B JIAaHHOM Cllydyae akUEHT OyJIeT ciellaH Ha OOIIHOCTb
METOJIOB IO3HAaHUS, OOUIHOCTh 3aKOHOB WU TEOPUH B XUMHM U B (U3HKE:
aTOMHO-MOJICKYJIsIpHas Teopusi (MOJEKyinspHas Teopus B (PU3MKE), 3aKOHBI
COXpaHEHMSI MacChl M DHEPrud, 3aKOHbl TEPMOAWHAMHUKHU, 3JIEKTPOJIN3A,
MPEACTABIEHUSA O CTPOEHUH BEIIECTB U JPYTOE.



B T0 Xe BpemMs B cOAEpKaHMM ~ IpeaMeTa g KJIacCOB
XUMUKO-OMOJIOTMYECKOTO Tpoduiass OONbIINKA  yACHbHBIM Bec OyaeT HMETh
opraHuueckas Xxumusi. B 3ToM ciiydae mpeaocTaBisieTcsi BO3MOXKHOCTh i Oosee
00CTOSITENTLHOTO ~ PAaCCMOTPEHUSI XMMHUYECKOM  OpraHu3aludyd  KJIETKH  Kak
OMOJOTUYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOHIAT, K TIPUMEpY, TaKHe
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMMUJbI, OEJKH, YIIEeBOAbl, HYKJICHUHOBBHIE
KUCJIOTHI W jpyrue. [lpu 5ToM 3HaHUS O COCTaBe U CBOWCTBAX MpeJCTaBUTENCH
OCHOBHBIX KJIACCOB OPTraHMYECKHX BEIIECTB CIyKaT OCHOBOW ISl W3y4YEHUs
CYIITHOCTH TIPOIIeCCOB (POTOCUHTERA, JBIXaHUS, TUIICBAPCHHSI.

B mnnane QopmupoBaHusT OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS
0O0IIIeHayYHBIX METO/IOB MTO3HAHUS M ONBITA MPAKTUYECKOTO TPUMEHEHUS HAyYHBIX
3HAHUU U3y4YeHUEe mpeaMeTa «XuMHUs» Ha YIIyOJEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C YYEOHBIMM TIPEAMETAMU, BXOMSIIMMU B COCTaB
npenMeTHbIX oOmacteir «EcTrecTBeHHO-HAayyHBIE TpEeIMETh», «Maremarnka u
uHpopmarruka» u «Pycckuil sI3bIK U TUTEPATypPay.

[Ipu wu3ydenuu ydeOHOro mnpeamera «XUMHS» Ha YITyOIEHHOM YpOBHE
TaK)ke, Kak Ha YpOBHE OCHOBHOI'O M CpeIHEro oobmiero oopazoBaHus (Ha 0a30BOM
YpOBHE), 3a7aueil IEPBOCTETICHHOW 3HAYUMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKH XUMHU Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUUYECKOU
NEATEIIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYNIbTypbl. Penienue
9TOW 3a7aud Ha YDIyOJIEHHOM YypOBHE W3y4YEeHHsS TNpeaMeTa Mpearoaraet
peann3anuio TakuX Leen, KaK:

e (dopMmupoBaHWE TIPEICTABICHUN: O MaTrepuaJbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUW MPUPOIBL, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllel poiu B 00ecreueHuu
YCTOMYMBOTO  pPa3BUTHSL  4YEJOBEUECTBA: B  pEHICHUU  Mpolsem
AKOJIOTUYECKOM, SHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTE€pHaIOB, HOBbIX UCTOYHUKOB YHEPTUH, B
o0ecreyeHuu paIMoHAIbHOTO TPHUPOAOIIOIBb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M O0OIel KyJIbTYphl UYEJIOBEKa, a TAaKXKE JKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U IPUPOIAHON cpelie;

e OCBOCHME CHUCTEMbl 3HaHHMH, JICKAINIMX B OCHOBE XUMHYECKOH
COCTAaBJISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa: GYHIaMEHTAIbHbIX
NOHATUNA, 3aKOHOB M TEOPUM XMMHUHU, COBPEMEHHBIX MPEIACTABICHUI O
CTPOGHHUM  BEIIeCTBA  HA  pPa3HbIX  YPOBHSAX  —  arTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMHUYECKUX PEAKIUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX M TUCIIEPCHBIX CUCTEMAX, 00 OOIIMX
HAYYHBIX MPUHIIMIIAX XUMUYECKOTO TPOU3BOACTBA;



e (dopmupoBaHUE y 00y4aromuXxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XWMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KJIFOUEBBIX HJEH M TpoOJeM COBPEMEHHOM XHUMHH, JJIS OOBSICHEHUS M
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
rPAaMOTHOTO PEIIeHUsI TPOOJIEM, CBSI3aHHBIX C XUMHEH, IPOTHO3UPOBAHUS,
aHaIM3a M OICHKHU C MO3UIINI SKOJIOTUYECKONU O€30MacCHOCTH MOCIIECTBUN
OBITOBOM M TIPOU3BOACTBEHHOW JICSITEIHBHOCTH YEJIOBEKa, CBSI3aHHOU C
XUMUYECKUM  TPOU3BOJCTBOM, MCIIOJIb30BAHUEM U  TepepadboTKoi
BEILIECTB;

e yMIyOJEHUE NMPEICTABICHNI O HAyYHBIX METO/IaX TTO3HAHUS, HEOOXOIUMBIX
JUIsE TIpUOOpETEeHUS] YMEHUW OpPUEHTUPOBATHCA B MHpPE BEUIECTB U
OOBSCHEHUSI XMMHUYECKUX SIBIICHHM, HMEIOIIUX MECTO B MPUPOJE, B
MPAKTUYECKOMN AEATEIbHOCTH U TOBCEIHEBHOM )KU3HMU.

B miane peanuzanuu MEpBOOYEPEIHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
(GYHKIIUN TETOCTHOW CHUCTEMBI CPEIHEro OOIIero o0pa3oBaHUsl MPU HU3YUYEHUU
npenMera «XUMHs» Ha  YIIIyOJIEHHOM  yYpOBHE OCOOYI0  aKTyaJlbHOCTb
NpUOOPETAIOT TaKHUE 1IEIN U 3a]1a4M, KaK:

e BOCHHTAaHME YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBICHUW MPUPOIDI,
YBOXEHUS K TIPOILIECCY TBOpYECTBA B OO0JNIACTU TEOPETHUECKUX U
NPUKJIAJHBIX HCCIEAOBAaHUM B XMMHUU, (HOPMHUPOBAHHWE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBallMM K OOYYEHUI0O M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO U CaMOBOCHUTAHUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYeIOBEUYECKUX IIEHHOCTEH;

e PAa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
crocoOHocTel oOywaromuxcs, (GopMHUpPOBaHHE y HHUX CO3HATEIBHOTO
OTHOILICHUSI K CaMOOOpPa30BaHUIO U HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBHIO YCIIENTHOW TTPO(ecCHoHAIBHON U 00IIECTBEHHON e TEHHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

e (opMupoBaHHE yMEHHMI U HAaBBIKOB Pa3yMHOTO MPHUPOIOMNOIb30BAHUSA,
pa3BuTHE AKOJIOTMYECKOM KYJIBTYPHI, puoOpeTeHue ombITa
0O0IIECTBEHHO-TIOJIE3HOM IKOJIOTUUECKOH JESITEIbHOCTH.

OO61iee yKcIo YacoB, MPENYCMOTPEHHBIX IJIsl M3YYEHUS] XMMUU Ha YIIIyOJIEHHOM
ypOBHE cpeaHero obiiero oopaszoBanus, coctasisier 204 yacoB: B 10 kiacce —
102 gaca (3 gaca B Henenmo), B 11 knacce — 102 gaca (3 gaca B HEJEIO).



COAEPXAHME OBYYEHMUSA
10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTnyecKkue 0OCHOBbI OPraHU4eCcKOH XUMHUM.

[IpenMeT 1 3HaYEHHE OPraHUYECKON XUMUH, PEACTABICHUE O MHOTO0Opa3uu
OPraHUYECKUX COCAUHEHUM.

DJEKTPOHHOE CTPOCHHME aromMa yIjlepojia: OCHOBHOE U BO30YXKIEHHOE
COCTOsiHUA. BaneHTHble BO3MOXHOCTH aroma yriepoja. XUMHUYecKas CBS3b B
OpraHUYeCKHUX COeNUHEHUSIX. TUMbl THOPUIN3alIMY aTOMHBIX OpOHUTANIEN yIiepoa.
MexaHu3mbl oOpazoBaHUs KOBAJIEHTHOM CBS3U (oOMeHHBII u
JIOHOPHO-aKIENTOPHBIN). TUIIBI TepeKphIBaHUS aTOMHBIX OpOUTAJIEH, G- U TT-CBSI3U.
OnunapHas, qBOMHasE U TpoiHas cBsi3b. CriocoOBI pa3pbiBa CBA3EH B MOJIEKYJax
oprannueckux BemecTB. [loHsTHEe 0 CBOOOJHOM paaukane, Hykieopuiae u
aneKkTpodue.

Teopusi cTpoeHMsT oOpraHuyeckux coeauHeHut A.M. bymiepoBa wu
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYpPE MOJIEKYN. 3HAUEHHE TEOPUU CTPOCHHUS
OpPraHUYeCKUX  COeAUHEHUM. MOJNeKyIsipHble U CTPYKTYpHbIE  (OPMYIIBIL.
CrpykrypHbie  (QOpMySbl  pa3IUyHBIX BHUJOB: pa3BEPHYyTasA, COKpallEHHAs,
ckenetHas. M3omepus. Bunabl wu3oMepuu: CTPYKTypHasi, MHPOCTPAHCTBEHHAS.
OnexTpoHHbIe YQ(PEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUM (MHIYKTHBHBIM
U ME30MEPHBIN dYPPEeKTHI).

[IpencraBnenue o Kiaccu@ukauuy opraHudyeckux BeuniecTB. llonsTue o
¢yHkumoHanbHOU rpymme. ['omonorus. [omonoruueckue psaael. Cucremarnyeckast
HOMeHKIIatypa opranndecknx coenuuenuii (IUPAC) u TpuBHalibHbIE HAa3BAHUS
OTJIETIbHBIX MPEICTABUTEIIECH.

Ocobennoctu U KJ1accudukanms OpraHUYECKUX peaKuuid.
OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM B OPTaHUYECKOU XUMHUH.

OKCIEPUMEHTAJIbHBIE METOJIbl M3YUYEHHs] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJIEHHE C oO0pa3llaMd OpPraHWYECKHX BEIIECTB M MaTepuajaMd Ha HX
OCHOBE, ONBITHI [0 NPEBPALICHUIO OPraHUYECKUX BEUIECTB MPH HArpeBaHUU
(rutaBieHue, OOYIVIMBaHME W TOPEHUE), KOHCTPYUPOBAHHE MOEICH MOJIeKYI
OpraHUYEeCKHUX BEUIECTB.

YrieBoaopoasl.

Ankanbl. [oMonorudeckuii psij ajakaHoB, oOmas Gopmyrna, HOMEHKIATypa U
U30Mepusa. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AaJKaHOB,
Sp’-ruOpuAn3aIKs aTOMHBIX OpOMTAasIel yrepona, 6-cBsa3b. GU3NUECKUe CBOWCTBA
AJIKaHOB.



XUMHAYECKUE CBOWCTBA QJIKAHOB: PEAKUMHU 3aMEILICHUs, W30MEpU3alNH,
JNErUAPUPOBAHMS, [UKINW3ALUU, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBinenue o
MEXaHHM3ME PEaKIUi PaJuKaIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoze. CriocoObl MOTy4YeHUS! U TPUMEHEHHUE aTKaHOB.

Huxnoankansl. O6mas Gopmyrna, HOMEHKIaTypa U n3oMepusi. OcOOEHHOCTH
CTPOCHHMSI W XHUMHUYECKHUX CBOMCTB MaiblX (IMKIONPOIAH, IUKIOOyTaH) W
OOBIYHBIX (IIMKJIONEHTAH, IUKJIOTEKCAaH) IUMKIJIoadkaHoB. CrocoObl MOJy4YEeHUS U
MIPUMEHEHHE IIUKJIOATKAHOB.

Anxensl. ['oMonorudeckuii psy ajkeHoB, oOmIas (Gopmyiia, HOMEHKIIATypa.
DNEKTPOHHOE W TPOCTPAHCTBEHHOE  CTPOEHHUE  MOJIEKYJA  AJIKCHOB,
Sp*-ruOpuIu3alKs aTOMHBIX OpOHMTanel yrepona, 6- U m-cBa3u. CTpyKTypHas u
reoMeTpuueckasi (1uc-TpaHc-) wuszoMepusa. Dusnyeckue CBOWCTBA AJIKEHOB.
XUMHAYECKUE CBOWCTBA: PEAKIHUM MPUCOCIUHEHUS, 3aMEUICHHUS B (-TIOJIOKEHUE
IIpU JBOMHOW CBSI3M, MOJIMMEpU3auuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KagecTBeHHbIE peakiiud Ha NBOMHYIO CBsi3b. CrIOCOOBI MOMYYEHUSI U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Kiaccudukanus ankaaneHoB (CONpsHKEHHBIE, U30UPOBAHHBIE,
Kymynupogantwle). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOCHHSI U XMMUYECKUX CBOMCTB
CONpPsKEHHBIX  aueHoB, 1,2- u  14-npucoenunenue. Ilonmumepusanus
CONpsHKEHHBIX TMeHOB. CrocoObl MOIyYeHHs U MPUMEHEHHE aJIKaIMEeHOB.

AnkunHbl. ['oMoorudeckuil psij; aakuHOB, oOias popmysa, HOMEHKIATypa U
U30MepHus. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY AJIKUHOB,
Sp-TuOpUAM3aIus aTOMHBIX opOuTanet yriepoaa. u3ndeckue CBOMCTBA aIKMHOB.
XUMHAYECKUE  CBOWCTBA:  peakUuu  [PUCOCAUHEHHMS,  JAUMEpHU3alUUd U
TpUMepHU3alnu, OKUciIeHus1. KucioTHsle CBOMCTBA aJKMHOB, UMEIOIINX KOHIIEBYIO
TpOIHYIO CBsA3b. KauecTBeHHBIEC peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOMy4YeHUS
Y IPUMEHCHUE AJIKUHOB.

ApomaTudeckue yIiaeBoaopolbl (apeHbl). [oMonoruueckuid psii apeHOB,
obmas popmyrna, HOMEHKIATypa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOE€HHE MOJeKyIbl OeH3oma. dusmyeckue cBoOCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHHS B OEH30JbHOM KOJbIIE U
YITIEBOIOPOJHOM PANMKAJIE, PEAKIMM TNPHUCOCIWHEHUS, OKHCIECHHE TOMOJIOTOB
oenzona. IlpemcraBmenne 00 OpPUEHTUPYIOIMIEM JEWCTBHHM 3aMECTUTENIECH B
OCH30JbHOM KOJBIIE Ha TPHUMEPE AJIKWIBHBIX PaIUKaIOB, KapOOKCUIHHOM,
TUAPOKCWIBHOM, aMMHO- M HUTPOTPYIIIBI, aTOMOB TrajioreHoB. OCOOEHHOCTH
XUMUUYECKUX CBOUCTB ctupona. [lonmumepusanus ctuposna. CriocoObl MoMyyeHus U
MIPUMEHEHHUE apOMATUYECKUX YITIEBOAOPOIOB.

[Tpupoansiii ra3. [lonytusie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennsiii yronb u npoaykrtel ero nepepadorku. CrnocoOsl nepepaboTku HEPTH:



MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaTUTHUYECKUN), PUDOPMHUHT, MHUPOIH3.
[IponyxThl nepepaboTKku HEPTH, UX TPUMEHEHHE B POMBIIIJIEHHOCTH U B OBITY.

['eHeTHUecKast CBSI3b MEXy Pa3IMUHBIMU KJIACCaMU YIJIEBOJOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTeHIPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiun
3aMEUIEHUs TaJloreHa Ha TUAPOKCOrPYIILY, HHUTPOrPYIIY, LHAHOTPYMIY,
amuHOrpymnmy. /[lelicTBue Ha TaJOre€HIPOU3BOAHBIE BOJHOIO U CIUPTOBOIO
pactBopa mEnoun. B3ammonencTBue AUTajioOTeHAIKaHOB C MAarHUEM W LIUHKOM.
[TonsaTHE 0 METAIIOOPTraHUYECKUX COCIUHEHMUSAX. Hcnons3oBanue
rajoreHIPOU3BOIHBIX  YITIEBOJOPOJOB B OBITY, TEXHUKE M TMPU CHUHTE3E
OpraHUY€CKHX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbl H3YYEHHsI BEIIECTB M HX MpPEBpallCHUN:
u3ydyeHue (PU3NYEeCKHX CBOMCTB yIIIEBOAOPOIOB (PACTBOPUMOCTD), KaU€CTBEHHBIX
peakiuii yrieBOAOPOAOB Pa3IMUHBIX KJIacCOB (0OeclBeurBaHUE OpPOMHOMN WM
WOJIHOM BOJIbI, PAacTBOpa IE€pMaHraHaTa KaJus, B3aMMOJCIHCTBHE alleTHIICHA C
aMMHUa4YHBIM pacTBOpoM okcuna cepebpa(l)), kadecTBeHHOE OOHapy>KeHUE
yIepoga W BOJAOpOAA B OPraHMYECKHX BELIECTBAX, IOJIYYEHUE OSTHICHA U
U3y4YeHUE €ro CBOWCTB, O3HaKoMJieHHE ¢ KojuieknusMu «Hedtb» um «Yromwby, ¢
oOpa3naMu  IIaCTMAcC, KayuyyKOB U PE3UHbI, MOJCIUPOBAHUE MOJEKYI
YIJIEBOIOPOJIOB U TaJOTE€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:kamnue opranndeckie coeInHeHMsI.

[Ipenenvubie omHOaTOMHBIC CcnUpThl. CTpoeHHe MoJieKyn (Ha mpumepe
METaHoJla W AJTaHoya). lomonormyeckuilt psan, oOwmas ¢opmyna, U30MEpPHs,
HOMEHKJIaTypa U  kiaccudukarmus. Du3Mdeckue CBOWCTBA  MPEACITBHBIX
OJTHOATOMHBIX CHOUPTOB. BomopoaHbie CBSI3M MEXKAYy MOJIEKYJIaMU CIIHPTOB.
XHUMUYECKUE CBOMICTBA: pPEAKIUU 3aMEILICHMS, JEruaparaiuu, OKHUCIEHUS,
B3aUMOJICMICTBUE C  OPraHMYECKMMH W  HEOPraHUYEeCKUMHM  KHCIOTaMHU.
KauecTBeHHas peakuys Ha OJHOATOMHBIE CIUPTHI. JIeiCTBHE 3TaHOJIA U METaHOJIA
Ha opram3Mm denoBeka. CrocoObl TOMyYeHHS W TPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

[IpocThie »dupsl, HOMEeHKIaTypa U u3oMepusa. OCOOEHHOCTH (PU3MUECKUX U
XAMHUYECKUX CBOMCTB.

MHOroaroMHble COUPTHl — STWICHIIUKONL M miuiepuH. dusnueckue u
XUMUYECKHE CBOICTBA: PEAKIIUH 3aMEIICHUs, B3aUMOAECHCTBHE C OPraHMYE€CKUMU
U HEOPraHMYECKUMHU KHUCIOTaMH, KAueCTBEHHAs pEaKUHs Ha MHOTOAaTOMHBIE
criupThl. I[lpeacraBieHne 0 MeXxaHHU3ME peakIui HYKJICO(DHIHHOTO 3aMEIICHHUS.
JlelictBue Ha opranu3zM 4enoBeka. CrocoObl TMOJyYEeHHUS U NPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

@enon. CTpoeHHE MOJNEKYJbl, B3aUMHOE BIIMSIHUE THUIAPOKCOTPYNIbl H
OeH3oapHOTO siapa. dusnyeckue cpoiicTBa PeHonma. OCOOEHHOCTH XMUMHYECKUX



cBoiicTB ¢enona. KadectBeHHsie peakuuu Ha ¢deHon. TokcuyHOCTh (DeHona.
Cnoco0»1 nontyyeHus 1 npuMmenenue genona. Genondpopmanpaeruanas cMoa.

KapOoHunbHbIe COEAMHEHUS — albJETH/Ibl U KETOHBI. DJIIEKTPOHHOE CTPOEHHUE
KapOOHUIILHOUM TpymIbl. [ OMOIOTHYECKUE PSABl albIETHI0B M KETOHOB, OOIIas
dopmyna, wm3omepus W HOMEHKIarypa. Du3WyYecKue CBOWCTBA allbJIETHIOB H
KETOHOB. ~ XUMHYECKHE  CBOMCTBA  albJIETUJOB W  KETOHOB:  PEaKUuu
npucoeanHeHus. OKUCICHUE albJeTUI0B, KAYECTBEHHBIC PEAKIIUU Ha aJibJICTHIbI.
CnocoObl ToJTy4eHHUs U PUMEHEHUE allbJIETUI0B U KETOHOB.

OnHOOCHOBHEBIE TPEACIbHBIE KApOOHOBBIC KUCTOTHI. OCOOCHHOCTH CTPOCHHSI
MOJIEKYJI KapOOHOBBIX KUCTOT. M30Mepust 1 HOMeHKIaTtypa. Ou3nyeckue CBOMCTBa
OJTHOOCHOBHBIX TPENIEIbHBIX KApOOHOBBIX KHUCIOT. BOmOpoaHbIE CBS3M MEKIY
MOJICKYJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOMCTBA: KMCJIOTHBIE CBOMCTRBA,
peakuus H3TepuUKanuy, PEeaKUUd C YYaCTHEM YIIIEBOAOPOJHOIO paJuKala.
OcoOeHHOCTH CBOWCTB MYypaBBUHON KHCIOTHL. [loHSATHE O TIPOM3BOIHBIX
KapOOHOBBIX KHCJIOT — CIOXKHBIX 3¢upax. MHoroobpaszue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HENpPEACNIbHBIX W apOMarTMueCcKuX KapOOHOBBIX KHUCIOT,
JTUKApOOHOBBIX KHCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTraBuTenu BBICIIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBas, MNAJIbMUTHHOBAS, OJICMHOBAS, JIUHOTEBAS,
JUHONeH08as KUCIoThl. CocoObI OTYUYSHHs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upbl. ['omonornyeckuit psin, obmas ¢opmyna, U30Mepus |
HOMEHKJIaTypa. Du3nueckue W XUMUYECKHUE CBOWCTBA: THUAPOJIU3 B KHUCJIOW U
HIEJIOYHOU Cperie.

Kupswi. Ctpoenue, GpU3NUeCKre U XUMUICCKHE CBOMCTBA KUPOB: TUAPOJIH3 B
KHUCIION U 1ienounoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPKAIIUX OCTATKU
HEMpPEAENbHBIX )KUPHBIX KUCTOT. JKUPBI B IPUPOJIE.

MpbUT4 KaK COJTM BBICIIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBUE.

OO6mas xapakrepucTuka yrieBojnoB. Kiaccudukaius yrieBogoB (MOHO-, JIU-
U monucaxapuabl). MoHocaxapuapl: TIIOKO3a, (PyKTO3a, TajakTo3a, pudo3a,
ne3okcupu6o3a. Ouznyeckue CBOMCTBA M HAXOXAeHHE B npupojge. DoTocuHres.
XHWMHUYECKUE CBOMCTBA MIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AJIbJIETUIHON
Ipynn, CHUPTOBOE M MOJOYHOKHUCIOE Opoxenue. [IpumeHeHue DIIOKO3bI, €€
3HAYEHUE B JKU3HENEATEIbHOCTU OpraHusma. /ucaxapuipl: caxaposa, MajlbTo3a U
Jakto3a. BoccranaBinuBaroonie U HEBOCCTaHABIMBAIONIME aucaxapuibl. ['uaponns
nucaxapunoB. Haxoxaenue B npupoae u npuMenenue. [lonucaxapuasl: Kpaxmall,
IMIMKOTeH M uemnono3a. CTpoeHne MakpoOMOJIEKYNl Kpaxmaja, [IIMKOreHa U
neutono3el.  dusznueckne CBOMCTBA KpaxMalla M LEJUIIOJIO3bl. XHMHUYECKHUE
CBOMCTBAa Kpaxmayia: THAPOJIM3, KaYECTBEHHAas peakius C HOAOM. XUMHUYECKHUE
CBOMCTBa IIEJUTIONO3BI: THAPOIN3, TModyueHue 3(pupoB memttonossl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a, alleTaTHBIN MIENK).



DKCIEPUMEHTAJIbHBIE METOJIbl H3YYEHHs] BEIIECTB M HX MpEeBpallCHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOAECHCTBHE 3TAHOJIA C HATPUEM,
OKMCJICHUE JTUJIOBOIO CIIMPTA B JIBACTUJ HA PACKAIEHHOM MEIHOW MPOBOJIOKE,
OKHUCJIEHHE 3THJIOBOTO CHUPTA AUXPOMATOM Kajius (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB), KAUYECTBEHHbIC pPEAKIMU Ha adbJerubl (C THUAPOKCHIOM
muammuHcepeOpa(l) wu  ruapokcuaom  meau(ll)), peakmus mmwmIepuHa €
ruapokcugoM Meau(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICIICTBHE pacTBOpa MIOKO3bl ¢ rugapokcuaom Menu(ll), BzaumoneiicTBue
KpaxMalia ¢ MOJIOM, PEIICHHE SKCIEPUMEHTANIbHBIX 3a/1a4 1Mo TeMaM «CHupThl U
benomnby, «KapboHoBbie KUCTOTHI. CIOXHBIEC 3DUPBD».

A3oTconeprkaniue OpraHu4ecKue coeJMHeHHus.

AMWHBI — OpraHUYeCKHe MPOM3BOJHBIE amMmMuaka. Knaccudukanuss aMUHOB:
amudaruyecKkue W apoMaTUYeCKUe; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue monekyin, oOmas Gopmymna, u3oMepusi, HOMCHKJIATypa U (U3HUECKUE
CBOMCTBA. XMMHUYECKOE CBOMCTBA aln(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWINPOBAHHUE, B3aMMOJICHCTBHE IEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Comnu aJIKWJIaMMOHHSL.

AHWIMH — TpEACTaBUTE]Ib aMUHOB apomaruueckoro psga. CrpoeHue
aHwInHA. B3anMmHOe BIMsIHME TPYMI aTOMOB B MoJiekyne anminHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWiInHa. KauecTBeHHble peakuuu Ha aHWIMH. CriocoObl
MoJIydeHUsT M TpuMeHeHue anudarndeckux amuHOB. [lonmydenuwe aHwiInHaA U3
HUTpOOEH301a.

AmuHoOKUCIOTEL. HomeHknarypa u uzomepusa. OTlenbHbIE MPEACTABUTENH
0-aMUHOKHCIJIOT: [JIHIMWH, ajlaHuH. Pu3nyeckue CBONCTBA aMHUHOKHUCIIOT.
XUMHUYECKUE CBOWCTBA aMHUHOKHUCIOT Kak aM(OTEepHbIX OpPraHUYECKHUX
COCIMHEHMUM, peakluus TMOJMKOHJEHCAlMK, O0Opa3oBaHUE TMENTHIHOM CBS3M.
buonornyeckoe 3HaueHre aMMHOKHUCIIOT. CHHTE3 U TUAPOIN3 TENTUIOB.

benkn kak npupomnsie nonumepsl. llepBuuHasi, BTOpUYHAsT W TPETUYHAS
CTpPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OENKOB: THUIPOJIU3, JCHATYpAaIlMs,
KaueCTBEHHBIE peaKIMu Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbI M3YUYEHMs] BEIIECTB W WX MpeBpallcHU:
pacTBOpeHHe OENTKOB B BOJE, JCHATypanus OCIKOB MPH HArPEBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHWe OKCIIEPUMEHTAIbHBIX 3a7ad M0 TeMaMm
«A3oTconepxaiue opraHvueckue  coenuHeHus’» u  «Pacno3HaBanue
OpraHUYEeCKUX COCTUHEHUI.

BbicokomosieKy/JIsIpHBbIE COeTMHEHUS.

OCHOBHbBIE TOHSITUS XUMHUU BBICOKOMOJICKYJSIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUU, CPEIHSS MOJICKYIsIpHAas



Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAMHEHUNW —
MOJIMMEPU3ALINS U TIOJIMKOHAEHCALIUS.

[TonumepHsie Marepuanbl. [lmactMaccsl  (MONMMATHICH, TOJIUIIPONMIICH,
NOJIMBUHUIIXJIOPU,  TOJUCTUPOJI, MOIUMETUIMETAKpUiarT, IMOJIUKApOOHATHI,
nonudTUIeHTepedTanar). Y Tuansaius 1 nepepadoTka MmiacTuka.

DIacTOMEPHI: HaTypaJIbHbIN KayuyK, CUHTETHYECKHE KayuyyKu
(OyTagueHOBBIN, XJIOPOPEHOBBIN, U30TIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIEe (XJIOMOK, IEPCTh, MIETK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CUHTETUYECKHUE (KalpPOH U JIaBCaH).

[Tonumepsr CIEUUATIBHOTO Ha3HAuYCHHUS (Teduon, KEeBJIIap,
AIIEKTPOIPOBOASAIINE MOTUMEPHI, OHOpa3iaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJIbI M3YUYEHMs] BEIIECTB W HX MpeBpallcHUM:
O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, MJIACTMAcC,
KayuyyKOB, pELICHHWE HSKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «Pacrno3HaBaHue
IJIACTMACC U BOJIOKOH.

PacuérHunle 3amaun.

Haxoxnenve MomnekymsipHO (GOpMyJibl OPraHHMYECKOTO COEAMHEHUS T10
MacCOBBIM  JIOJSIM ~ DJIEMEHTOB, BXONSAIIMX B €0 COCTaB, HAXOXJCHUE
MOJICKYJISIPHON  (POPMYJIBI  OpPraHMYECKOro COeAuHEHHs 10 Macce (00BEMY)
NPOAYKTOB CrOpaHHsi, IO KOJIMYECTBY BemiecTBa (Macce, 00BEMY) MPOMYKTOB
peakiuu W/WIM MCXOJHBIX BEIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMYIIbI
OpTraHUYECKOTO BEIIECTBA Ha OCHOBE €ro XMMHUYECKUX CBOWCTB WJIM CIOCOOOB
MOJIyYEHHUS, OIpPEICICHUE IO BBIXOJA NPOAYKTa pPEaKIMU OT TEOPETUUYECKHU
BO3MOYHOTO.

MexnpeamMeTHbIE CBS3U.

Peanuzanust MeXNpeIMETHBIX CBSA3EH MPU M3YUYEHUHM OPTaHUYE€CKOM XUMUU B
10 x;macce  OCyHIECTBISETCS ~ uYepe3  HUCMOJb30BaHUME  Kak  OOIIuX
€CTECTBEHHO-HAYYHbIX TOHSTUH, TaK W TOHSITUH, NPUHATBHIX B OTACJIBHBIX
MPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01Me ecTeCTBEeHHO-HAYYHbIE MOHATHUS: SIBJICHHE, HAYUYHbIN (DaKT, runoresa,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukamus, HaONIOICHHE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJb, MOJICIIMPOBAHHUE.

duzuka: Marepusi, aroM, DOJICKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBbEM, arperarHoe COCTOSHHE
BEIIECTBA, (DU3UUYECKHE BEIMYUHBI, CIUHHUIIBI U3MEPEHHS, CKOPOCTh, JHEPrus,
Mmacca.

buonorus: «ierka, opraHm3M, SKocucTteMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TEeTepOTPOHBIN THUIl MUTAHUS, OpPOKEHUE,



dboTrocuHTeE3, JbIXaHUE, OCNKH, YIIEBOABI, KHUPHI, HYKICHHOBBIC KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hple HCKOMaeMble, TOTUIHUBO.

TexHomorus: MNHINEBBIE TPOAYKTH, OCHOBBI PAIMOHAIHHOTO ITHTAHWS,
MOIOIITUE CPEJICTBA, MATEPUAJIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAS N HEOPTAHUNYECKAS XUMUA

Teopernueckne 0CHOBbI XMMUM.

AtoM. CocraB aTOMHBIX saep. XUMUYeCKUil 3neMeHT. M3otonbl. CtpoeHune
AJNIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE UHKCIIA. DHEPreTUUYECKUE YPOBHU U
noxypoBHU. ATomHBIe opOuTanmu. Kinaccudukarus XuMA4eCKIX IEMEHTOB (S-, p-,
d-, f-amementsi). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM — OpOUTAJISIM.
DNeKTpOHHbIE KOHPUTYpaIlMi aTOMOB 3JIEMEHTOB MEPBOTO—4YETBEPTOrO MEPHOIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHHM, DJICKTPOHHBIC KOH(UTYpalliu HOHOB.
DIIEKTPOOTPULATEIBHOCTD.

[Iepunonnueckuit 3axkoH u llepuoamyeckas cucTeMa XUMHAYECKUX JJIEMEHTOB
JI.N. Menneneea. CBsizb nepuognueckoro 3akoHa v Ilepumonnyueckoit CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XMMUUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX W  CJHOXHBIX BENIECTB MO TrpynnaMm M MOepuojaM. 3JHaAuCHHUE
nepuoanyeckoro 3akona J[.1. Menneneesa.

XuMHu4ecKass CBSI3b. BuUIbl XMMUYECKOM CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTaJinyeckas. MexaHu3Mbl 00pa30BaHMs KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIA. DHEPTUs U JJIMHA CBsI3U. [10JIsIpHOCTD, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBaJICHTHOM CBsi3u. KparHele cBs3u. BomopomHas cBs3b.
MexmoIeKyJIsIpHble B3aUMOJACUCTBHUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXKHOCTH aroMoB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJT C UX T€OMETPUUYECKUM CTPOCHHUEM (HA MIPUMEpPE COCAMHEHUMN
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBienre 0 KOMIUIEKCHBIX coequHeHHsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTesib, JIMTaHAbl. 3HAYEHHE KOMIUICKCHBIX  COCIMHEHHIA.
[ToHATHE O KOOPIAWHALIMOHHON XUMUMU.

BemecTtBa  MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUA.  THIIbI
KPUCTAUTMYECKUX PEMIETOK (CTPYKTYpP) U CBOICTBA BEILIECTB.

[Tonstue o mucnepcHbix cucrtemax. McruHuble pactBopsl. [Ipeacrasienue o
KOJUIOUJHBIX pacTBopax. CrnocoObl BBIpaXEHUS KOHIIEHTPAIIMH PACTBOPOB:
MaccoBas JI0JIs BEIECTBA B pacTBOPE, MOJISIpHAsI KOHLEHTpauus. HacklleHHbIE U
HEHACBIIIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. KpHucTammoruaparsl.



Knaccudukaius u HOMEHKIIaTypa HEOPraHUYECKHX BEIIEeCTB. TpUBUATIBLHBIC
Ha3BaHUS OTACIBHBIX MIPEJACTABUTENICH HEOPTaHUUECKUX BEIIECTB.

Knaccudukanuss XuMHUECKUX pEaKIMil B HEOPTraHUYECKOH U OpraHUYEeCKOM
XMMHUU. 3aKOH COXPaHEHHS MAacChl BEHIECTB; 3aKOH COXPAHEHUS W MPEBPAILCHUS
OHEPTUU TPU XUMHUYECKUX Peaknusx. TermtoBbie 2PGEeKThl XUMUYECKUX PEaAKITUH.
TepMoXUMUYECKHUE YPABHECHMUS.

CKOpOCTh XMMUUYECKOW peaKIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
T'omorennsie u reTeporeHHbie peakunu. Karanus u kataam3aTopsl.

OOparuMble 1 HeOOpaTUMbIE peaKIuu. XUMHYEeCKoe paBHOBecue. Koncranrta
XMMHUYECKOrO0 paBHOBeCcHUs. DaKTOpbI, BIUSIOIIME HA ITOJIOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIEpaTypa, AaBJICHUE M KOHIICHTPALMU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Ipuauun Jle [larense.

Onekrponutuyeckass auccounanusi. CuiibHble W ciiaOble AIIEKTPOJUTHI.
Crenenp nuccounanu. Cpella BOJHBIX PACTBOPOB: KHUCJIOTHAsl, HEUTpalibHas,
nienouHas. Bomoponnsiii mokaszarens (pH) pactBopa. ['wnponus coneid. Peakuuu
HOHHOTO OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTEneHb  OKHUCJICHUA.
Okucnurens MW BOCCTAaHOBHUTENb. [Ipomecchbl OKUCIEHHST W BOCCTAaHOBIICHUS.
Baxnelinme OKHCIUTENIH W BOCCTAHOBHTENIH. METOJ JJIEKTPOHHOTO OajaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECCTB.

DKCIIEpUMEHTAIbHBIC METO/bl HM3YUCHHUSI BEIIECTB W WX MPEBpaAILLCHUMN:
pa3loKEeHUE TMEPOKCUAA BOAOPOJAA B TMPUCYTCTBUM Karajau3aropa, MOJIEIH
KPUCTAUIMYECKUX PEIIETOK, TPOBEACHUE PEAKIIU HOHHOTO 0OMEHA, ONpe/IeICHUE
cpeapl pacTBOPOB C IMOMOIIBK) HWHIAWKATOPOB, W3YYEHHE BIIHSHUS Pa3JIMYHBIX
(GbakTOpOB HaA CKOPOCTh XUMHUYECKOW pEeaKIMh M TOJOKEHHE XUMHUYECKOTO
paBHOBECHS.

Heoprannuyeckasi Xumusl.

[Tonoxenue HemerawioB B [lepuonnyeckoil CHCTEME XUMUYECKUX AJIEMEHTOB
JI.1. MenneneeBa 1 0OCOOCHHOCTH CTPOEHHUS UX aTOMOB. PU3MYECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPOITUSI HEMETAIIIIOB (Ha IpuMepe KUCIopoia, cepsl, pochopa u
yriepozaa).

Bognopon. Ilomyuenue, (usnyeckue W XMMHUYECKHUE CBOWCTBA: PEAKIIUU C
METaJJlaMM W HEMeTa/UlaMd, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ WApUIEBL.
TONIMBHBIE AIIEMEHTBHI.

lNasnorensl. Haxoxzenwe B mpupojie, CIOCOObl MOMydeHHs, (HU3NYECKUE U
XMMHUYECKHE CBOWCTBA. l'amoreHoBoAOpoAbl. BaxHenme KUCIOpOACOACpKAIINE
coemMHEeHHs TaoreHoB. JlabopaTopHbIe ¥ MPOMBIIUICHHBIC CIIOCOOBI MOTYYEHUS
rajioreHoB. [ [puMeHeHne raJiloreHoB U X COCTUHEHUH.



Kucnopon, o3on. JlaboparopHbie M TPOMBINIJIEHHBIE CIIOCOOBI MOIYYSHUS
kucnopona. dusnyeckne M XMMUYECKUE CBOMCTBA U MPUMEHEHUE KHUCIOpPOoJa U
030Ha. OKCHUJIBI U TIEPOKCHU/IBI.

Cepa. Haxoxnenume B mpupomae, CIOCOOBI TOMyYeHHs, (PU3NUECKUE W
xuMuueckue cBorictBa. CepoBomopon, cyinbdumasl. Oxcupa cepwi(1V), oxcun
cepol(VI). Cepuucras u cepHas KUCJIOTHI U uUX coiu. OCOOEHHOCTH CBOMCTB
cepHOM KucIOThL. [IpuMeHeHue cepol U €€ COCTMHEHU .

A3or. Haxoxzaenue B mpupoae, CHOCOObI MOMy4YeHHs, (QU3NYECKHE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTpUAbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHeHnne a3oTa
U €r0 COeTMHEHUN. A30THBIE yI0OpEHUSI.

®dochop. Haxoxaenue B mpupoje, CHOcoObl MOMydeHHs, (puznueckue u
xuMuueckue cBoiictBa. @ochunsl u pochun. Oxcuasl docdopa, pochopHas
kuciora u e€ comu. [lpumenenue dochopa m ero coeamaeruii. PochopHbIe
yIo0OpeHus.

VYrepoa, HaxokAeHHE B NpUpoAE. AJUIOTPOINHbIE  MOAM(PUKALUU.
dusznyeckue ¢ XHUMHYECKHE CBONCTBA TMPOCTHIX BEIIECTB, OOPa30BaHHBIX
yrnepogoM. Oxcup ymiepoaa(ll), oxcun yriepoma(IV), yronpHas kuciaora u eé
coNu. AKTHUBUPOBAHHBIA YTojb, ancopOrus. Dymnepensl, rpadeH, ymiepoaHble
HaHOTPYOKkH. [IprMeHeHue MpPOCTHIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOAOM, U €TI0
COCIMHEHUM.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MONy4deHUs, (puznueckue u
xumudeckue cBoiictBa. Oxcun kpeMHusA(IV), kpeMHHEBass KHCIOTA, CUIMKATHI.
[Ipumenenue kpeMHus U ero coeaquuennil. CTeKI0, ero nNojiydyeHue, BUIbl CTEKIIA.

[Tonoxxenne meramnoB B [lepuonnuyueckoil cucTeMe XMMHUYECKUX AIIEMEHTOB.
OCOOEHHOCTU CTPOCHUS DJIEKTPOHHBIX O0O0JIOUEK aTroMoB MeTauioB. OOmue
dbuzuyeckue cBOICTBa MeTaIOB. lIpuMeHeHHe MeTaioB B OBITY U TEXHUKE.
CmiaBel METAJUIOB.

DONEKTPOXUMUYECKUN  psAl  HanmpsbkeHuid MeTtamwioB. OOmmue crnocoObl

MOJTyYEeHHUSI METaJUIOB: TUIPOMETAILTYPrus, MUPOMETAILUTYPIHUs,
anektpometamyprus. Ilondarue o koppo3un MetaioB. CrnocoObl 3alIUThl OT
KOpPO3UH.

OO6mrast xapakrepuctuka MetamioB [A-rpynmber [lepuomudeckoil CUCTEMBI
XUMUYECKUX dieMeHToB. Harpuii u kanuii: mnonydeHue, Qusudyeckue u
XUMHYECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka MmetamuioB IIA-rpynmer Ilepuoanueckoil cuctemsl
XUMUYECKUX D3JEMEHTOB. MarHuii u Kajplui: TodydeHue, (U3MYECKue u
XUMHYECKHE CBOMCTBA, IIPUMEHEHHUE IPOCTBIX BEIIECTB U HMX COCIMHEHUM.
XKécTkocTh BOMIBI M CIOCOOBI €€ yCTPaHEHHUS.



ATIOMUHUIA: TIONTy4eHHEe, (PU3NUYECKUE U XUMUYECKUE CBONCTBA, MPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coeAuHeHud. AM@oTepHble CBOWCTBAa OKCHAA U
TUJIPOKCHUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aJIFOMUHMUSL.

OOmiast  xapakTepucTUKa METAUIOB MOOOYHBIX moarpynn  (b-rpymm)
[Ieprnonnueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

du3znuecKkre U XMMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHunil. OKcuabl u
ruapokcuabsl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarel u nuxpomarsl, HX
OKHCJIMTEbHBIE CBOMCTBA. [lonyueHue u npuMeHeHue xpoma.

Ou3nYecKne MW XHMHUYECKHE CBOMCTBA MapraHla M €ro COEAUHCHUMU.
Baxneiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranar kanus, €ro OKUCIUTEIbHBIC CBOMCTRA.

OuU3NYECKUEe U XUMUYECKHUE CBOMCTBA KEJie3a W €ro coeAuHeHuil. OKCHUIbI,
ruapokcuabl u conu kenesza(ll) u xxeneza(lll). Ilomyyenue u npuMeHeHue xenes3a
Y €T0 CIUJIABOB.

DU3UYECKNE U XUMUYECKUE CBOMCTBA MeIU U €€ coenuHenuil. [lonmydenue u
IIPUMEHEHHUE MENIU U €€ COCTUHEHU M.

[Muuk: momyuyeHue, (U3NYECKHE M XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIC
CBOIMCTBA OKCHJIA U TUAPOKCH]IA IMHKA, TUAPOKCOKOMIUIEKCHI IUHKA. [[pumMenenue
IIUHKA U €T0 COCIUHECHUM.

DKCIEPUMEHTAJIBHBIE METOJIbl H3YUYEHHs] BEIIECTB M HX MpPEeBpallCHUN:
u3ydyeHre oOpaslloB HEMETAJIOB, TOpeHue cepwl, pocdopa, xene3a, MarHus B
KUCJIOPOAE, M3YYCHHE KOJUIeKUMH «MeTamibl W CIUIaBbD», B3aUMOACHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METAIIOB ¢ BOJOM (BO3MOXHO HCIIOJIb30BAaHHE
BUJIEOMATEPHUAJIOB), B3aUMOJICUCTBUE LIMHKA W KEJe€3a C PacTBOpPaMU KHUCJIOT U
HIEJI0YEN, KAYECTBEHHBIE PEAKIIMM HA HEOPraHUYECKUE aHUOHBI, KATHOH BOJIOPOJA
M KarTuOHbl METAaJUIOB, B3aUMOJACHCTBUE THUAPOKCUIOB QIIOMUHHUS W IIMHKA C
pacTBOpaMM KHUCJIOT M LIENOYEH, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEMaM
«lanorens», «Cepa u e€ coemuHeHUs», «A30T U Hochop U MX COCTUHEHUSNY,
«MeTasl IMaBHBIX MOATPYII», «MeTamuibl TOOOYHBIX MOATPYIIID.

XuMHSA UM KM3Hb.

Ponb xumun B o0ecrieyeHuM yCTOMYMBOTO pa3BUTHUS yeiaoBeuecTBa. [lonsTue
0 HAyYHBIX METOJaX MO3HAHUS U METOAOJIOTUH HAYYHOTO HccienoBanus. Hayunbie
MPUHITUIBI OPTaHU3AIUU XUMHUYECKOTO MPOU3BOACTBA. [[pOMBIIIIIEHHBIE CTIOCOOBI
MOJIyYEHUs Ba)KHEWINX BEUIECTB (HAa MpPUMEpPE MPOM3BOJCTBA AMMHUAKa, CEPHOU
KHUCIIOTHI, MeTaHo1a). [[poMblIIIIeHHbIE CITOCOOBI MOTYYEHUsI METAJIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIECH CPEeAbl U €0 MOCIeCTBUA. POk XumMuu B
00eCcreueHN YHEPTeTUUECKON 0€30IaCHOCTH.

XuMmusi H  340poBbe 4enoBeka. JlekapcTtBeHHble cpeacrtsa. [Ipasuia
MCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MTpEnapaToB. Pojab XMMUK B pa3BUTHU MEAUIMHBI.



XuMUsl UL OCHOBHBIE KOMIIOHEHTHI, NMUIIEBbIE A00aBKU. Ponb xumuu B
o0ecIedyeHnH NUIEeBO 0e301aCHOCTH.

Kocmernueckue u mnapdromepnbie cpenctBa. beitoBas xumus. Ilpasuiia
0€30MacHOT0 HWCHOJIB30BaHMs TPENaparoB OBITOBOM XHMHHM B TOBCEIHEBHOM
KU3HH.

XuMUsL B CTPOUTENBCTBE: Ba)KHEHININE CTPOUTENbHbIE MaTepHUalbl (LIEMEHT,
OCTOH).

XUMHS B CENIbCKOM X03sicTBe. OpraHMuecKrue 1 MUHEpaibHbIe yI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHallbl, KPacku, CTEKJIO, KepaMHKa.
Marepuansl 11 35eKTpoHUKU. HaHOoTEXHOIOT M Y.

Pacuérunle 3amaun.

Pacuéthl: mMaccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WU O0BbEMY OJHOIO M3 YYAaCTBYIOIIMX B PEAKLHUHU BEILECTB,
macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB DPEAKIUH, €CIU OJHO W3
BEIIECTB MMEET NpHUMecH, Macchl (00bEMa, KOJIMYEeCTBa BEIECTBA) IPOAYKTa
pEeaKIyu, €CJIA OTHO U3 BELIECTB JJaHO B BUJE PacTBOPA C OIIPENEIEHHON MacCOBOM
JIOJIE pAacTBOPEHHOIO BELIECTBA, MAaCCOBOM JOJUA U MOJIAPHOM KOHLEHTPaLUU
BEUIECTBA B pACTBOPE, JOJIM BbIXO/Aa MNPOAYKTa PpEAKLUUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpeIMeTHBIE CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsI3ed  HpU  M3yYeHUH OOmed
HEOpPraHU4YeCKOM XuMHM B 11 Kitacce OCyIIECTBIISIETCS YEPE3 UCIOIb30BAHUE KaK
0o0IIMX €CTECTBEHHO-HAYYHBIX MOHATHHI, TaK U MOHATUN, IPUHATHIX B OTAEIBHBIX
IPEIMETaX €CTECTBEHHO-HAYYHOIO [IUKIIA.

OO11ue ecTecTBEHHO-HAYYHbIE NOHATHS: SIBIICHUE, HAYyYHBIH (akT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHalIu3, CUHTE3, KiacCU(UKalMs, NePUOAUIHOCTb, HAOIIONEHUE,
U3MEpEHNE, IKCIEPUMEHT, MOJEIb, MOIETUPOBAHHUE.

®du3znka: MaTepusi, MUKPOMHUP, MAaKPOMHUP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHbD, BEIIECTBO,
TEJNO, OObEM, arperarTHoe COCTOSHHUE BELIECTBAa, WJICaJbHBIA ras, (QuU3ndyecKue
BEJIMYMHBI, €IMHUIIBI U3BMEPEHUs, CKOPOCTh, IHEPTHS, Macca.

buonorus: knerka, opranusm, skocucteMa, onocdepa, MeTaboIM3M, MaKpo- U
MHUKPO3JIEMEHTbI, OCJIKH, XHUPbI, YIJIEBOAbl, HyKICHUHOBbIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITOTOK SHEPTHH B 3KOCHCTEMAX.

I'eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, MOJE3HbIE UCKOMAeMble, TOILJIUBO,
pecypchl.

TexHonmorusa: XMMHYECKasi MPOMBILUIEHHOCTb, METAJUIyprus, CTPOUTEIbHBIE
MaTepHallbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, MHIIEBAs MPOMBIIIIECHHOCTD,
(dapmarieBTHUECKAsI IIPOMBIIUIEHHOCTb, IIPOU3BOJCTBO KOCMETHUYECKUX



[IpciaparoB, IPOU3BOACTBO KOHCTPYKIHOHHBIX  MAaTrCpHaliOB, JJICKTPOHHAA
IMPOMBIIINICHHOCTH, HAHOTCXHOJIOT'HH.



IINTAHUPYEMBIE PE3VIIbTATbI OCBOEHHMA ITPOI'PAMMEI 110 XMW
HA VITIYBJIIEHHOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHIM A

JIMYHOCTHBIE PE3VYJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-JEATEIIBHOCTHBIM TMOAXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJAbTATOB OCBOCHHS MpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHWs BBIIETEHBI CIEIYIONIME COCTaBISIOIMIME: OCO3HAHUE
0oOy4aroImuUMHCS  POCCUMCKON Tpa¥TaHCKOW HMJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOIPEACICHUIO; HAIMUME MOTUBALIUM K
00y4Y€HHI0; TOTOBHOCTh M CIHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJICTBOBAThHCS
OPUHATBIMA B OOIIECTBE TMpaBWJIaMd ¢ HOPMaMU TOBEJCHUS;, HaIU4He
MIPABOCO3HAHUS, SKOJIOTMUECKON KYJIBTYPbl; CHOCOOHOCTh CTaBUTH IEIH U CTPOUTH
KU3HEHHbIC TUUTaHBbI.

JIngyHOCTHBIE pe3yabTaThl OCBOECHUS MpeaMeTra «XUMHUS»  OTpa)karoT
c(hOpMHUPOBAHHOCTh OMBITA ITO3HABATCILHON M TPAKTHYCCKOW JESATEIHHOCTH
00yJaromuxcs B poliecce peann3aiui 00pa3oBaTeIbHOMN IS TEIIBHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUA TMpeaMeTa «XHUMHS»  OTPaKaroT
c(hOpMHUPOBAHHOCTh OIBITA TO3HABATEILHOW U TMPAKTUYECKON JEATETbHOCTH
0o0y4Jaromuxcsi B MPOIECCE peaau3alu 00pa30oBaTeIbHON NEATeIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpa:x1aHCKOT0 BOCTIUTAHUSA:

0CO3HAHUs O0YYaIOIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBOKCHHS K 3aKOHY M ITPABOIIOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIAX MEKIMNYHOCTHBIX
OTHOIICHHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX TPOCKTOB, PEIICHUH yYeOHBIX M IMO3HABATEILHBIX 3aJ1a4, BHITIOJHECHUU
XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TIPUHUMATh MOTHWBBI, HAMEPCHHUS, JIOTUKY W
apryMEHTBI JIPYTUX MPU aHAIN3E PA3TUYHBIX BUJIOB YUYCOHON JAESTEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUUYECKOMY M HAyYHOMY HaCJEAUIO
OTE€YECTBCHHOM XHUMUU;

YBOKCHHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHH W TMPAKTHYCCKOTO
NPWIOKEHUS] XWMUU, OCO3HAHHSA TOTO, YTO JIaHHBIE HAayKH €CTh pEe3yibTar
JUIMTENIbHBIX ~ HAOMIOACHHUM, KPOMOTIMBBIX  SKCIIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TpPy/a YUYEHBIX U TPAKTHUKOB;



MHTEpPECAa U TO3HABaTEeIbHBIX MOTHBOB B TMOJYYEHHUH H MOCIEAYIOIIEM
aHanu3e MHGOPMALMU O TEPEAOBBIX AOCTHKEHUAX COBPEMEHHOM OTE4eCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHHUS,;

CrIOCOOHOCTH OIIEHUBATh CUTYyAllH, CBA3aHHBIE C XUMUUYECKUMU SIBICHUSIMH,
¥ TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh HA MOPAJIbHO-HPABCTBECHHBIC
HOPMEI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHHWBAaTh CBOE TIOBEICHHWE W TMOCTYIKH CBOWIX TOBAPHIIEH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS IMOCIIECICTBHIMA
MOCTYIIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbSI:

NOHUMaHUsl LIEHHOCTeH 300poBOro M Oe3omacHoro oOpasza JKU3HH,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (u3ndeckomy u
MICUXUYECKOMY 370POBbIO;

coOnroieHuss TpaBwil O€30MACHOr0 OOpallleHus C BELIECTBAMH B OBITY,
IIOBCEHEBHOM KU3HU, B TPYLOBOU ACATEIBHOCTH;

MOHWUMAHUS I[EHHOCTH TPaBWI HWHAWBUAYAJIBHOTO H  KOJUJIEKTHUBHOTO
0€30MMacHOTO MOBEACHHS B CUTYAIUAX, YTPOXKAIOITUX 3[I0POBBIO U )KU3HU JTFONIEH;

OCO3HAHUS TMOCIEACTBUN U HEMPHUSATUS BPEIHBIX MPUBLIYEK (YMOTpeOIeHHUS
AJTIKOTOJI5, HAPKOTHKOB, KYPCHHS);

5) TpynoBOro BOCIUTAHUSA:

KOMMYHUKATUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKOM
NESTETbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOW U  JIPYTUX BHJAX
NEeSITETbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YydYacTHE B pEIICHWH TMPAKTHUYSCKUX 3ajad
COIIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

WHTEpECa K MPAKTHUYECKOMY H3yUYCHHUIO MPO(EeCcCHil pa3IuiHOTO POjAa, B TOM
YHCJIE HA OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHUH M0 XUMUMU;

YBaKEHHUS K TPYILY, JIOASIM TpyJa U pe3ysbTraTaM TPYIOBOM eSITebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJIbHOH TPacKTOPUHU
oOpasoBanus, Oymymielr mpodeccuu W peanu3anud COOCTBEHHBIX IKU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTRa;

6) 3K0J10rM4YeCKOro BOCIIMTAHUSA:

AKOJIOTHYECKH 11€JIeCOO0pPa3HOr0 OTHOIIEHUS K MPUPOJIE KAK HCTOYHUKY
CYIIIECTBOBAHMS )KU3HU Ha 3eMIIe;

MOHUMAaHUS T00ATbHOTO XapaKTepa SKOJIOTHYECKUX TMpoOJieM, BIUSHUSA
HSKOHOMUYECKHX IMPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHMS HEOOXOAMMOCTU HCHONb30BAHUS JOCTHKEHUM XUMHMHM JJis
pELIeHUs BOIPOCOB PALMOHAIIBHOTO IIPUPOIOIIOIb30BAHHS;

AKTUBHOIO HENPUATUSA JCHUCTBUM, [MPUHOCIIIMX BpEd  OKPYKarOLIEH
OPUPOIHOM Cpele, YMEHHUS MPOTHO3MPOBATh HEOIATONPUSATHBIE SKOJIOTHMYECKUE
IOCJIEACTBUS NPEAIIPUHUMAEMBIX IEUCTBUHI U NIPEAOTBPAILATD HX;

HAJIM4YMs Pa3BUTOIO 3KOJIOTMYECKOTO MBILUICHMS, SKOJIOTMYECKOW KYJIBTYpBI,
ombITa NEATEIbHOCTH AKOJIOTMYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI UMM B IIO3HABATEJIBHOW, KOMMYHHUKAaTUBHOM W COLMAIBHOU
IPAKTUKE, CHOCOOHOCTM W YMEHHMS AaKTUBHO MPOTHBOCTOSTH HJEOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI0 O3HAHMSA

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 00ILIE€CTBEHHOU MPAKTUKHU;

NOHMMaHUsl CHeUU(PUKH XUMHUM Kak HayKd, OCO3HaHMA €€ pOJu B
(OopMHUpPOBAaHUHN PAIMOHATIBLHOTO HAYYHOTO MBIIUIEHHUS, CO3JaHUU LIEJIOCTHOIO
IpECTaBICHUsI 00 OKpY’KAIOLUIEM MUPE KaK O €IUHCTBE MPUPOABI U YEJIOBEKA, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHHH NpoOJieM COXpaHEHHUs
IIPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B  0COOOM 3HAYMMOCTH XHMHUH JUIS  COBPEMEHHOU
IUBUIM3AIMKA: B €€ T'yMaHHCTUYECKOM HANpPAaBICHHOCTH M BaXXHOW pOIM B
CO3/IaHUM HOBOM 0a3bl MaTEpPUAIBHON KYJBTYPBI, B PELICHUH NI00AIbHBIX TpoOiieM
YCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPIETUYECKOW, NMUIIEBOU U
AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIULMHBI, O0ECIEUYECHUH YCIOBUN
YCIIELIHOTO TPYJa M 3KOJIOTUYECKU KOM(OPTHOM KU3ZHU KaXkI0T0 UjleHa 00IecTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: IIOHMMAaHMS CYIIHOCTH METOJOB
MO3HAHUS, HUCMONb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh
N0JTy4aeMble 3HAHUS U1 aHAJIU3a U OOBSICHEHUS SBJICHUA OKPYXAlOLIEro MUpa U
IPOUCXOISAIINUX B HEM U3MEHEHUH, YMEHHUA J1eJaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayuyHbIX ()aKTOB W MMEIOIIUXCS JaHHBIX C LEJIbI0 MOJNy4EHUs
JOCTOBEPHBIX BBIBOJIOB;

COCOOHOCTH CaMOCTOSATENIBHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUA IS
pelIeHust Npo0OeM B peaibHbIX )KU3HEHHBIX CUTYyallUsX;

MHTEpeca K ITO3HAHUIO, UCCIIEI0BATEINBCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHHI0, K AaKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMH MMOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTAM TpyZAa B pa3IHYHbIX cepax mpodeccuoHaIbHOU
NEeATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MerTanpeaMeTHbIe Pe3ybTaThl OCBOCHUS MPOTPaMMBbI TI0 XHMHH Ha YPOBHE
cpenHero obiero o0pa3oBaHus BKIIOYAOT:

3HaUMMBbIe I (OPMHUPOBAHUS  MHPOBO33PEHHS  OOYYarOLIUXCS
MEKIMCIUIUTMHAPHBIC (MEXIPEAMETHBIC) OOIIeHAYYHbIC MOHATHS, OTPaXKaIOIIHe
IICJIOCTHOCTh HAYyYHOW KAPTHMHBI MHUpAa W CHeOU(HUKY METOIOB IO3HAHUS,
UCTIOJIb3yEeMbIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIIEeCTBO, SHEPIHs, SBICHUE,
IIPOIIECC, CUCTEMa, HAYYHBIH (PaKT, MPUHIIMII, TUIIOTE3a, 3AKOHOMEPHOCTbH, 3aKOH,
TEOpHsl, UCCIICIOBAHKE, HAOIOICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPyTHUE);

YHHBEpCajbHbIe ydeOHbIC JEeWCTBUs (ITO3HABATEIbHbIC, KOMMYHUKATHBHbIC,

PETYIATUBHBIE), o0ecreynBaroIme (dbopMupoBaHue (GYHKIMOHAIBHOU
IPaMOTHOCTH M COIIMAIBHON KOMIETEHIIUN 00y4aroInXCs;
CIOCOOHOCTH o0yyJaronmxcs UCIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUA B IIO3HABATEIILHOW U COLIMATIbHOM ITPAKTHKE.

MeranpeaMeTHble  pe3yibTaThl OTPAXKAOT OBJIAJAECHHUE YHUBEPCAIbHBIMU
y4eOHBIMM  [MO3HABATCIbHBIMM, KOMMYHUKATUBHBIMM WM  PETYJISITUBHBIMU
JNIEUCTBUSIMHA.

Ilo3HaBaTe/IbHbIEC YHUBEPCAIbHbIC Y4eOHbIe JeHCTBUSA

1) 6a30BbIe JJOTMYeCKHE JelCTBHS:

CaMOCTOSITENIbHO  (pOpMyIUpoOBaTh M aKTyaJlU3upoBaTb  MpoOiIeMmy,
paccMarpuBarh €€ BCECTOPOHHE;

ONpPENENATh ILENU JEATEIBHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHHUsI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IIOCTABICHHBIMU LIEIISAMU;

UCIIOJIB30BATh IIPU OCBOCHUM 3HAaHUU HPUEMBI JIOTHUECKOIO MBIIUICHUS:
BBIICIIATh XapAaKTEPHbIC IPU3HAKU IOHATHA M YCTAaHABIMBAaTh MX B3aUMOCBS3b,
UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS 711 OOBSACHEHUS OTACNIBbHBIX (DAKTOB U
SIBJICHUIM;

BbIOMpaTh OCHOBAaHMS M KpPUTEPUM Uil KiIacCU(UKAMU BELIECTB U
XUMUYECKHUX PEAKLN;

YCTaHABIIMBaThb IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIY H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JEIYKTHUBHBIE, IIO
AQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTUM U IPOTHBOPEYHsST B PaccMaTpUBAEMbIX
SBJICHUSIX, (POPMYIMPOBATh BHIBOJIBI U 3aKIIIOUCHHUS;

IPUMEHSTh B IPOLIECCE MO3HAHUS UCIOIb3YEMBIE B XUMHUHU CHMBOJINYECKUE
(3HAKOBBIE) MOJENH, IPEOOPA3OBBIBATE MOJEIbHBIC MIPEACTABICHHS — XUMUYECKUN
3HaK (CMMBOJ) 3JIEMEHTa, XUMUYecKas (opMysa, ypaBHEHUE XUMUUYECKON peakuu
— IpPU pelIeHUH Y4YeOHbIX MO3HABATENIbHBIX U NPAKTUYECKUX 3a7ad, NPUMEHSTH



Ha3BaHHBIC MOJIEIbHBIEC IIPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
U3y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIIHM.

2) 0a3oBbIe UCCIeN0BaTEIbCKUE 1eHCTBHUSA:

BJaJI€Th OCHOBAMHU METOJIOB HAy4YHOIO IMO3HAHMS BEIIECTB U XWMHYECKHUX
peaKkuuii;

dbopMynUpOBaTh ENH U 3aJa4U UCCIIEAOBAHMS, UCIIOIB30BATh MTOCTABICHHBIC
U CaMOCTOATENbHO C(hOPMYJIMPOBAHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHUSA W OCHOBBI JUJIi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHMIA;

BJIaJE€Th HAaBBIKAMM CAMOCTOSITENBHOTO IUIAHUPOBAHWA W IPOBEICHUS
YYEHHUECKUX IKCIEPUMEHTOB, COBEPUICHCTBOBAThH YMEHHS HAONIONATh 32 XOAOM
npolecca, CaMOCTOSITENbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMynHpoBaTh
000011IeHHSs U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIBTATOB UCCIEIOBAHUS,
COCTaBJISATH 000CHOBAHHBIN OTYET O IPOICIIAHHOMN paboTe;

npuoOpeTarb OMBIT YYEHUYECKOM HCCIEIOBATENbCKOW U MPOEKTHOM
NEeSTENbHOCTH, TPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
NOMCKY METOJOB pEUICHUS MPAKTHUECKUX 3a7ay, NPUMEHEHHIO pPAa3IHUYHbIX
METOJI0B MO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B pa3IMYHbBIX MCTOYHHUKAX uHbOopMaLIUH
(Hay4HO-TIONYJIIpHAsl  JIMTepaTypa XUMHUYECKOTO COJEpPKaHHs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHeTa), aHanu3upoBaTh HHGHOPMALIMIO PA3IUYHBIX BUIOB
U (QopM TpencTaBiICHHs, KpPUTHYECKH OLEHUBaTh €€ JIOCTOBEPHOCTh H
HENIPOTUBOPEUYNBOCTB;

dbopMynupoBaTh 3apOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPHU MOUCKE U
orOope HHpOpMAlMK, HEOOXOAMMOW i BBINOJHEHUS Y4YeOHBIX 3a7ay
OITPENIEIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (OpMy  TpeICTaBICHUS
uH(popmauu (Cxembl, TpadUKu, TUarpaMMbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BATh HAYYHBIN SI3bIK B KAYECTBE CPENICTBA MIPU pabOTE C XUMUYECKOM
uHpopMaIel: TPUMEHATh MEXIpeaIMeTHbIe ((pU3MUecKue W MaTeMaTU4yecKue)
3HAKW U CUMBOJIBI, (POPMYJIbI, a00peBHATYPbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITLAIHOCTH.

KoMMyHMKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:



3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOU TeMbI B XOJI€ JUAIOra W/UiH
JTMCKYCCHUH, BBICKA3bIBaTh UJICH, (DOPMYITHPOBATH CBOU MPEIIIOKCHHUS
OTHOCHTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYyIaTh C IPE3CHTALMEN PE3yJIBTATOB IO3HABATEIBHOW JEATEIBbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEJIBHO UJIM COBMECTHO CO CBEPCTHUKAMU IPH BBIITOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH pabOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peajn3alud YIYeOHOTO MPOEKTa, U (OPMYIUPOBATH BHIBOIBI
0 pe3yapTaTaM MPOBEAEHHBIX HCCIENOBAHUN MyTEM COITIACOBAHUS MO3ULIUNA B
X0J1e 00CYXIeHHS] 1 OOMEHa MHEHUSIMHU.

PerynsiTuBHBIC YHHBepCcaJbHbIE y4eOHbIE 1eiCTBUSA:

CaMOCTOSATENIbHO IUIAHUPOBaTh W OCYIIECTBISTH CBOIO IMO3HABATENIbHYIO
NEeSATENbHOCTh, ONpEAeNsss €€ Leau W 3a7a4d, KOHTPOJUPOBATH U IO MeEpe
HEOOXOIMMOCTH  KOPPEKTHUPOBATh TMPEJIaraéMblii  alTOPUTM  JIEUCTBUM TpHU
BBIMIOJIHEHUN YYEOHbIX M HCCIEIOBATEIbCKUX 3a/a4, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN cMoco0 HMX pelleHus ¢ Y4E€TOM TOJMYyYEeHHs] HOBBIX 3HAHUM O
BELIECTBAX U XUMHUYECKUX PEAKIIUX;

OCYILIECTBIISATh CAMOKOHTPOJIb JEATEIBbHOCTH Ha OCHOBE CaMoOaHajlu3a U
CaMOOLICHKH.

INNPEJMETHBIE PE3YJ/IBTATbI

[IpenmeTHble pe3yabTaThl OCBOEHUS MPOTrPaMMBbI M0 XUMHUU Ha yIIIyOIEHHOM
YpOBHE Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus BKIIOYAIOT crienu(UuyecKue as
y4eOHOTo npeaMeTa « XMMUs» HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI IEUCTBUII 11O
OCBOEHUIO, UHTEPIPETALUNA U MPEOOPAa30BAHUIO 3HAHUW, BUJBI IE€ATEIBHOCTH 110
NOJYYEHUI0 HOBOTO 3HAHWS M NPUMEHEHUIO 3HAHMM B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAKXKE B PEAJbHBIX KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEH. B
OporpaMme IO XUMUU HPEIMETHbIE pe3yJabTaTbl MNPEACTaBICHbl IO Tojam
U3YyUCHHUS.

10 KJTACC

[IpenmeTHble  pe3ynabTaThl OCBOEHUSI Kypca «OpraHuyeckas XUMHS
OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUI: O MECTE M 3HAYCHUH OPTraHUYECKOM
XUMUU B CHUCTEME €CTECTBEHHBIX HAayK U €€ poiiu B OOECIEUEHHH YCTOMYMBOIO
pPa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJOTHUECKOM, YPHEPreTUUECKOU U
NUIIEBOM 0€30MacHOCTU, B PA3BUTHUU MEAUIMHBI, CO3aHUU HOBBIX MaTEpHUaJIOB,



HOBBIX HCTOYHHKOB SHEPIruH, B obecIieueHIHN palMOHAIBHOTO
MPUPOJONONB30BaHUsA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJIOBEKa, a TAKKE IKOJIOTHUECKU 0OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3/I0POBBIO
Y IPUPOJHOM CPENE;

BJIAJICHUE  CHCTEMOM  XMMHUYECKHX  3HAHWH, KOTOpas  BKJIFOYAET:
OCHOBOITOJIATAIOIIINE IMOHITHS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO U JIEKTPOHHAs
obojouka aroma, s-, p-, d-aTOMHBIE OpOUTAM, OCHOBHOE U BO30YXJIEHHOE
COCTOSIHUSI aroma, THOpUIM3aInus AaTOMHBIX OpOuTalneld, HOH, MOJIEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHUS, XUMHUUYECKasl CBS3b,
MOJIb, MOJIIpPHAsI Macca, MOJISIPHBIM 00BEM, YIIIEpOIHBIA CKelleT, (yHKIIMOHAIbHAS
TpyIna, paaukal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIC, COKpaIIEHHBIE,
CKEJIETHBIE), H30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (TeomMeTpuyeckas,
ONTHYECKAas), M30MEPhl, TOMOJOTHUYECKUN psii, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCJIOPOJ- U a30TCOJICPIKAIIUE OPraHUYECKHE COCIMHEHUs], MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS; TEOPUH, 3aKOHBI
(mepuoguyeckuit 3axkoH JI. M. MeHneneeBa, Teopus CTPOCHHUS OPTraHUYECKHUX
BelecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpallCHUs] DSHEPrud TMpPU XHUMHYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUM SI3BIK XMMHUHM, MHUPOBO33PEHUECKHUE 3HAHMS, JIeKalllue B OCHOBE
MOHUMAaHHS MPUIMHHOCTU M CUCTEMHOCTH XUMHUYCCKUX SBJICHUMN; TTPEACTABICHUS
0 MEXaHM3Max XHMHUYECKUX PEaKIHUM, TEPMOJAMHAMUYECKUX W KHHETHUUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUS, O B3AMMHOM BIIMUSIHUM aTOMOB U TPYIIN aTOMOB B
MoJieKyldaX (MHAYKTUBHBI U Me30MepHbI 3dexTr, opuentantsl I u Il pona);
(aKTOJOTUUECKHUE CBEJICHHS O CBOMCTBAaX, COCTaBe, MOJYYCHHH U OE30IacCHOM
WCIIOJIb30BAaHNHM BAXKHEHIITUX OPraHMYECKHX BEIIECTB B OBITY W IMPAKTHYECKOU
NEATeIbHOCTH  4YeJOBeKa, OOMIMX  HAy4YHBIX  MPUHIMIAX  XUMHUYECKOTO
MPOU3BOCTBA (HA MTpUMEpE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHWIA: BBISBIISATH XapaKTEPHBIC TMPU3HAKUA TOHSATHUH,
yCTaHABJIMBAaTh MX B3aUMOCBS3b, HMCMOJIb30BATh COOTBETCTBYIOIIUE IMOHSITUSA MPU
OTNMCAaHUM COCTaBa, CTPOCHHUS U CBOMCTB OPraHMYECKUX COSTUHEHUI;

c(hOpMHPOBAHHOCTH YMEHUIA:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsl COCTaBICHUS MOJICKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (DOPMYJI OpraHUIeCKUX
BCIIICCTB;

COCTaBJIITh YPAaBHEHUSI XMMHUUYECKUX PEAKIIMM U PACKPhIBATh UX CYIIHOCTH:
OKUCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEaKIUi  MOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOIO OajlaHca 3TUX pEaklUMil, peakuil HOHHOrO OOMeHa IyTEM
COCTaBJICHMS WX IOJHBIX M COKPAILIEHHBIX MOHHBIX YPABHECHUM;



M3TOTaBIIMBATh MOJIENHU MOJIEKYJI OPTaHMYECKUX BEIIECTB YISl WILTIOCTPALIUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMCHHI: YCTaHABJIMBATH TMPHUHAJIC)KHOCTh MU3YYCHHBIX
OPTraHWYECKHX BEIIECTB 1O WX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/TpyIIe COEAWHEHWH, J[JaBaTb WM Ha3BaHUA 10 CHUCTEeMAaTHUYeCKON
Homenkinarype (IUPAC) u npuBoauTh TpUBHANIbHBIE HA3BaHUS I OTIEIbHBIX
IIPEJICTaBUTENICH OPraHUYCCKUX BEIICCTB (ITHJICH, alleTHIICH, TOIYOJI, TIIUIICPHH,
ATUJICHIIIUKONb, (DeHon, Qopmanbaerun, arneTaableTHl, aleToH, MypaBbHHAs
KHCIIOTa, YKCyCHAsl KHCIIOTa, CTCApPUHOBAs, OJICMHOBAs, MAJIbMATHHOBAS KUCIIOTHI,
[JIMIMH, ajJaHWuH, Majbro3a, (PpyKTO3a, aHWJIWH, JUBUHWJ, U30IPEH, XJOPOIPEH,
CTUPOJ U JIPyTHE);

c(hOpMHPOBAHHOCT, YMEHHUS OINPEACNIATh BHUJ XUMHUYCCKOM CBS3M B
OPTaHWYECKUX COCAMHEHUSAX (KOBAJICHTHAs W WOHHAs CBSI3b, G- W T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMHUPOBAHHOCTh YMEHHUSI TPUMEHSTH TOJIOKEHUS TEOPHUH CTPOCHUS
opranundeckux BemectB A. M. BymiepoBa /151 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHUS,

chOpMHPOBAaHHOCTh  yYMEHHM  XapakTEpHW30BaThb  COCTaB, CTPOCHWE,
busnuecKkne W XUMUYECKHE CBOWCTBA THIHYHBIX MPEICTABUTENICH pPAa3THUYHBIX
KJIACCOB OPTraHMYECKHUX BEILECTB: alIKaHOB, IIUKJIOAJIKAHOB, AJIKEHOB, aJIKaJHUCHOB,
QJKWHOB, apOMaTHYECKUX YIJICBOJOPOJOB, CIUPTOB, alIbJIETHIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, IPOCTBIX M CIIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOSAMHEHUN U
aMUHOB, aMHUHOKHCIIOT, O€JIKOB, yTJIEBOAOB (MOHO-, IW- W TIOJUCAXapUIIOB),
WUTIOCTPUPOBATh ~ TEHETHMUYECKYI0  CBSI3b  MEXKIYy HHUMH  YPaBHEHHSIMHU
COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUNA C MCHOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCT, YMEHHS TOATBEPKIAaTh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKITMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT
KPaTHOCTH W THUIIA KOBAJICHTHOMN CBS3U (G- U M-CBS3H), B3AUMHOTO BJIMSIHUSI aTOMOB
U TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPH30BaTh NCTOYHHKHU YTIICBOAOPOTHOTO
Ceipbst  (He(pTh, TPUPOAHBIA Ta3, YTOJb), CIOCOOBI €ro TepepadoTKu W
MPAKTUYECKOE MPUMEHEHHE MPOTyKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIJIAJICHUS CUCTEMOM 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METOJaX TO3HAHUS — HAOMIOACHHWM, W3MEPCHUU, MOJICIUPOBAHNN, IKCIICPHUMCHTE
(peamTbHOM M MBICJICHHOM) U YMEHHSI IPUMEHSITh 3TH 3HAHUS;

c(hopMHPOBAHHOCTH yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICITUTEIBHON JIEATEIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMAaTH3alluI0, BBISBICHUE NMPUYMHHO-CICACTBEHHBIX CBSI3CH — IS U3yUYCHHS
CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIUA;

c(hOpMHPOBAHHOCTh YMEHUH: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU W TIPEACTABICHUSIMHU JIPYTHUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHS CYIIHOCTH MAaTepHUaIbHOTO €IWMHCTBA MHUpa,
WCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS IO OPraHMYECKOM XUMHUHU JJiS OOBSICHEHHUS W
IIPOTHO3UPOBAHMS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO TTPUPO/Y;

c(hOPpMHPOBAHHOCT, YMEHUH: TIPOBOAUTH PACYETHI 10 XUMHUYCCKHM
dbopMysiaM U ypaBHEHUSIM XUMHUYECKUX PEAKIil C UCIOJIb30BaHUEM (U3HUCCKUX
BeMunH (Macca, 0O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacU€Thl MO HAXOXKJICHUIO XHMHYECKOM
(GbopMyJIbl BEIIECTBA TIO M3BECTHBIM MAaCCOBBIM JIOJSIM XUMHYECKHX DSJIEMEHTOB,
IPOAYKTaM CTOPaHMUSI, INIOTHOCTH Ta3000pa3HBIX BEIICCTB;

c(hOopMHUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATH, AaHAIM3UPOBATH U OIICHUBATH
C TO3MIMM  DKOJOTMYECKOM  0e30IacHOCTH  IIOCJIEACTBUS  OBITOBOH M
MIPOU3BOCTBEHHON JESATEILHOCTH UeIOBEKa, CBA3aHHOM C mepepaboTKOM BEIIECTB,
WCIIOJTb30BaTh MONYYCHHBIC 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHHH MpolieM
B CUTYaIlMsIX, CBSI3aHHBIX C XUMHEH;

c(hopMHUPOBAHHOCTh YMEHHH: CaMOCTOSITEIBHO IUIAHUPOBATh M IIPOBOIUTH
XUMUYECKUH SKCIEPUMEHT (TOJy4YeHHE M U3YYEHHE CBONCTB OpPraHUYECKUX
BCIICCTB, KAUECTBCHHBIC PEAKIUU YIIICBOAOPOJIOB PAa3IMUHBIX KIACCOB U
KHCIIOPOICOAECPKAIIMX OPTaHWUYECKUX BEIIECTB, PEIICHHUE 3KCTICPUMEHTATBHBIX
3aa4 IO PACIO3HABAHWIO OPraHWYECKUX BEIMIECTB) C COONMIOACHUEM IPABHII
Oe30macHOro oOpalieHusi ¢ BeHeCTBaMU M J1abOpaTopHBIM 00OpYIOBAHHEM,
dbopMynMpoBaTh I1€JIb KCCIEIOBAaHMS, TNPEACTABIATh B pa3IMdyHONd  (opme
pe3yabTaThl SKCIIEPUMEHTA, AHATM3UPOBATH U OIEHUBATh UX JIOCTOBEPHOCTS;

c(hOpMHPOBAHHOCTh YMEHUIA:

coOmroaTh MpaBujia SKOJOTUYECKH IIeJIeCO00pPa3HOTO TOBENCHUS B OBITY H
TPYAOBOM NESITEIHPHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBBS, OKPYKAOIICH
MIPUPOHOM CPeNbl U JOCTUKEHUS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHYECKOTO JCHCTBUS HA JKUBBIC OPTaHU3MBI
ONpPEAECHEHHBIX OPTAaHUYECKUX BENIECTB, TOHUMas cMmbica nokaszarens [1J1K;

aHaJIM3UPOBATh IIEIeCO00pPa3HOCTh NMPUMEHEHHUS OPTaHUYECKHX BEIISCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHS COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMHPOBAHHOCTh YMEHHH: OCYIICCTBIIATH IIEJICHAMPABICHHBIN TOUCK
XUMUYECKOW MH(OPMAIMK B PA3TMYHBIX UCTOYHUKAX (HAay4dHAs W YICOHO-HAydHAS
JUTEpaTypa, CpecTBa MaccoBoi mH(popMaluu, HTepHET U ApyTHe), KPUTHICCKU
aHaJIM3UPOBATh XUMHUUYSCKYIO0 HH(MOPMAIINIO, TIepepadaThIiBaTh €€ U UCII0Ih30BaTh B
COOTBETCTBHH C MOCTABJICHHON y4EOHOM 3a1aueid.



11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas M HeopraHuyeckas
XUMUS OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh TIPEACTABICHUA: O MaTepHUATLHOM CIWHCTBE MUPA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBICHUM MPUPOIbI, O MECTE€ U 3HAYECHUH
XUMUU B CHUCTEME €CTECTBEHHBIX HAayK U €€ poiiu B OOECIEYEHHH YCTOMYHMBOIO
pa3BUTHUSI, B pEHICHUH NPOOJIEM 3SKOJIOTUYECKOU, IHEPreTUUECKOM W THUIIEBOU
0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JJAaHUU HOBBIX MAaTE€pUaNIOB, HOBBIX
HUCTOYHUKOB JHEPTUH, B OOCCIIEYCHUH PAIMOHAIHLHOTO MPUPOIOMOIH30BaHNUS, B
dbopMUpPOBAaHUU MHUPOBO33PEHUS H OOIIEH KyJbTYyphl UEJIOBEKa, a TakkKe
AKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIECHHUSI K CBOEMY 3JI0POBbI0 U TPHUPOIHOMN

cpene;
BIaJICHUE  CHUCTEMOM  XWMHUYCCKMX  3HAHHWM, KOTOpas  BKJIFOYAeCT:
OCHOBOIIOJIAraloIIue IMOHATHS — XHMHYECKHH OJIIEMEHT, aToM, SIpPO aToMa,

W30TOIIBI, DJICKTPOHHAST 000JI0YKA aroma, S-, p-, d-aToOMHBIE OpOUTaIN, OCHOBHOE 1
BO30YyXJIEHHOE COCTOSIHUS aroMma, TUOpUAM3alUs AaTOMHBIX OpOuTaied, HOH,
MOJIEKYJIa, BAJEHTHOCTh, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKass CBsI3b (KOBaJ€HTHAs, WOHHAS, METa/lIMuecKas, BOJOPOJHAs),
KpUCTAJUIMYECKAss pElIETKa, XUMHUYECKas peaklusi, pPacTBOP, JJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DBJEKTPOJIUTHUYECKAsT [HUCCOLUMALMSA, CTEINEHb IUCCOLMAIUHY,
BOJIOPOJIHBIM  MOKa3areib, OKHUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3 eKT
XUMUYECKOU peaKlMM, CKOPOCTh XUMUUYECKOW PEaKIMu, XUMUUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpPUsS] DIIEKTPOJUTUUYECKOW TUCCOLUUALNHU, TNEPUOIUYECKUN
3akoH J[.11. MenneneeBa, 3ak0OH COXpaHEHUSI MACChl BELIECTB, 3AKOH COXPAHEHUS U
MPEBPALICHUS PHEPIUU NMPU XUMHUYECKUX PEaKUUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICMCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMUHM, MHPOBO33PEHUECKUE 3HAHMS, JiekKalMe B OCHOBE IOHUMAaHHS
OPUYMHHOCTA U CUCTEMHOCTHM  XUMHWYECKUX  SIBIICHHM;  COBPEMEHHBIC
NPEACTABICHUS O CTPOCHUHU BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaIMOJICKYJSIPHOM  yPOBHSIX; TMPEACTABICHHUS O MEXaHU3MaX XUMHUYECKUX
peakiuid, TEPMOJUHAMHYECKMX U KHHETHUYECKMX 3aKOHOMEPHOCTSAX  HX
NPOTEKaHUs, O XMMHUYECKOM PAaBHOBECHHU, PACTBOpPAX M JIUCHEPCHBIX CHUCTEMAaX;
(dbakToNIOTHUYEeCKHUE CBEICHHUS O CBOMCTBAaxX, COCTaBe, MOJYYCHUH M O€30MacCHOM
UCIOJIb30BAHUM BaXKHEUIITUX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NEATeIbHOCTH  4YeJOBeKa, OOMIMX  HAy4YHBIX  MPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHWIA: BBISBISATH XapaKTEpHBIC TPU3HAKUA TOHSATHUH,
YCTaHaBJIMBaTh WX B3aHMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOUIUE MOHATHS MPHU
ONMCAaHUH HEOPTAaHUYECKUX BEILECTB U UX MPEBPAIICHUN;



c(OpMUPOBAHHOCTh YMEHHUSl HCIHOJb30BaThb XUMHYECKYIO CHMBOJIMKY JIJIS
cocTaBieHus: (QopmMyn BEHIECTB M  ypaBHEHUH XHUMHUYECKUX  PEaKIIHi,
cuctemarnueckyro HomeHkaarypy (IUPAC) u TpuBuanbHble Ha3BaHMS OTIIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI ONIPEAETATh BAJICHTHOCTD U CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX, BUJ XUMHYECKON CBSI3M (KOBAaJICHTHAS,
WOHHAs, MeTaJuInuecKasi, BOJIOPOAHAs), TUIl KPUCTAUIMYECKON pEmETKU
KOHKPETHOI'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCUMOCTb CBOWCTB BEIECTB OT
BUJIA XUMUYECKOM CBS3M M THUIA KPUCTAJUIMUECKOW PpEImETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOU CBS3H;

c(hOPpMHPOBAHHOCTh  yYMEHHUH:  KJlaccU(PUIMPOBATh:  HEOPraHUYECKUE
BELIECTBA M0 UX COCTaBY, XUMUYECKHUE PEAKIIUU 110 PA3IUYHBIM IIPU3HAKAM (YUCITY
U COCTaBy pearupyromux BelIECTB, TEIUIOBOMY 3(h(EKTy peakiuu, U3MEHEHHIO
CTETNIEHEW OKHUCJIEHMs JJIEMEHTOB, OOpaTMMOCTH, YYacTHIO Karajau3aropa W
JPYTHE); CaMOCTOSATEIbLHO BHIOMPATh OCHOBAHUS U KPUTEPUU JJIs1 KJIacCU(DUKALIMU
U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaAKIUH;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPHIBATh CMBICI MEPUOANUECKOro 3akoHa /.
W. MenzeneeBa U 1eMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, OObSICHUTEIbHYIO
U IPOTHOCTUYECKYI0 (DYyHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMHMYECKHMX DJIEMEHTOB II€PBOrO—4ETBEPTOrO NEPUOIIOB
Ileppognueckont  cucrembr .M.  MengaeneeBa,  uCHoib3ys  NOHATHSA
«9HEPreTUYECKUEe YPOBHU», «IHEPreTUYECKHUE MOAYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTanm», «OCHOBHOE M BO30YXJAECHHOE HHEPreTUYECKHE COCTOSHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMUYECKHX DJIEMEHTOB U MX
coeauHeHnd 1o mnepuomaMm U rpymmam Ilepmommueckoit cucremsr [, WM.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHMS
UX 2JIEKTPOHHBIX 000JI0YEK;

chopMUpPOBAaHHOCTh ~ YMEHMM: XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIWE
XUMHAYECKAE  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  ITOATBEPKIATH
CYLIECTBOBAHWE T'E€HETUYECKOW CBSI3M MEXAY HEOPraHWYECKUMH BEIIECTBAMM C
NIOMOIIBIO0 YPABHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMIA;

c(hopMHPOBAHHOCTH YMEHUS PacKpbIBaTh CYILIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEINIBHBIX ~ PEaKUUMid  MOCPEICTBOM  COCTABJICHUS
ANIEKTPOHHOTO OallaHca H3THX pEaklMi; peakuuid HOHHOrO OOMEeHa MyTEéM
COCTaBJIEHUS HUX TOJHBIX M COKpAlI€HHBIX MOHHBIX YpPaBHEHMI; pEeaKLMii
TUJIPOJIN3a; peaklnii KOMIUIEKCO0Opa3oBaHus (Ha MpUMeEpe THIPOKCOKOMILIEKCOB
LMHKA ¥ aJTFOMUHUS);



c(OpMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUSA
XUMHUYECKUX DPEAKIUI C¢ y4éTOM HX JHEPreTHUECKHX XapaKTEPUCTHK, XapakTep
U3MEHEHHUS] CKOPOCTH XWUMHUYECKOW peaklud B 3aBUCUMOCTH OT Pa3IUYHBIX
(akTOpOB, a TaK)KE XapaKTep CMEIICHNUS XUMUYECKOTO PAaBHOBECHS MOJT BIHSHHEM
BHeIIHMX Bo3aeiicTBuid (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTb XUMHUYECKHE pEaKkluH,
JeXallie B OCHOBE MPOMBIIUICHHOTO TOJMYYEHHS CEepPHOW KHCIIOTHI, aMMHAKa,
oOmye Hay4yHble MPHHIMIBI XAMUYECKUX MPOU3BOJACTB; II€1ecO000pa3HOCTh
IPUMEHEHHUSI HEOPraHMYECKHX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs] COOTHOIICHUS PUCK-T10/1b3a;

c(OpMUPOBAHHOCTb BIAJCHUSI CHUCTEMOM 3HAHUW O METOAAaX HAy4YHOIO
NO3HAHWs SIBJICHWM TPUPOABl — HaOMIOJCHWe, HW3MEPEHHEe, MOJACITUPOBAHUE,
AKCIEPUMEHT (pPEasIbHbII U MBICIICHHBIH), HCIIONB3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSAThH 3TU 3HAHUS NP IKCIIEPUMEHTATBHOM HCCIIEIOBAHUH BEIIECTB
U 0 OOBSCHEHUS XUMHYECKUX SBICHUN, HMEIOIUX MECTO B MPHUPOIE,
IPAaKTUYECKOM JEATENIbHOCTH YEI0BEKA U B IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
HNOHATUAMU W TPEJICTABICHUSIMH JAPYTHUX €CTECTBEHHO-HAYyYHBIX MPEIAMETOB MJIs
0oJiee OCO3HAHHOTO MIOHUMAaHUS MaTePUAILHOTO €MHCTBA MUPA;

c(OpMUPOBAHHOCTb YMEHMSI MPOBOAUTH PaACUEThl: C HCIOJIB30BAHUEM
MOHATUN «MaccoBasi JOJISl BEIIECTBa B PACTBOPE» U «MOJIIpHAS KOHIICHTPAIIHS;
Macchl BEIIEeCTBa WM 00bEMa ra3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OFHOTO M3 YYaCTBYIOIIMX B PEaKlMU BEILECTB; TEIJIOBOTO 3PdeKTa
peakuuu; 3HAUYE€HUs BOJOPOJHOTO MOKa3aTesisi PAacTBOPOB KUCIOT M IIEIOYed ¢
U3BECTHON CTENEHBbIO0 AMCCOIMAlMM; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
NPOAYKTa PEaKIuu, €CIM OJHO M3 MCXOIHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
OnpeIeIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B U30BITKE
(uMeeT mpUMecH); AO0JIH BBIXOJA MPOIYKTa peaknu; 00bEMHBIX OTHOLIECHHUH ra30B;

c(OpMUPOBAHHOCTh YMEHUI: CaMOCTOSITEJIBHO IUIAHUPOBATh U MPOBOIUTH
XUMHUYECKMM  DKCHEpPUMEHT  (IPOBEIAEHHME  pPEaKUil  MOHHOro  OOMeEHa,
MOATBEPKACHNE KAaYeCTBEHHOTO COCTaBa HEOPTAaHUYECKUX BEIIECTB, OMpEesieHNE
CpeIsl PAcTBOPOB BEHIECTB C IOMOUIbIO HMHAWKATOPOB, HW3YYECHUE BIIHMSHHUS
pa3auuHbIX  (AKTOPOB HA CKOPOCTb XMMHUYECKOM  peakluu, pelieHue
SKCHEPUMEHTAJbHBIX 3agad 1o TtemaMm «Metamel» u  «Hemeramis») ¢
coOnroieHreM MpaBuil 0e30I1acHOro oOpalieHusl ¢ BEeIEeCTBAMH U JIa0OpaTOPHBIM
ob0opynoBaHueM, (HOpMyIUpPOBaATh IEJIb NCCIETOBAHUS, TPEACTABIATH B Pa3IHYHOM
dopme  pe3yabTaThl  AKCIEPUMEHTA, AaHAIU3UPOBATh M OIEHUBATh  UX
JOCTOBEPHOCTH;



c(hopMHUPOBAHHOCTH YMEHHUM: COOJIIO/IaTh MIPaBUJjIa MOJb30BAHUS XUMHUUECKOM
NOoCyI0M M Ja0OpaTOpHBIM O00OpYyJOBAaHHWEM, OOpAIIEHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH IO BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHUUYECKUX
OTIHITOB, JKOJIOTHMUECKH II€JIECO00PA3HOTO TIOBENCHHUS B OBITY HW TPYAOBOU
JEeSITEIBHOCTU B IEJISIX COXPAHECHUS CBOETO 3JI0POBBS, OKPYKAKOIIEH MPUPOIHOU
cpelbl W JOCTHXEHHUS €€ YCTOWYMBOIO pPa3BUTHSA, OCO3HABaTb OIACHOCTH
TOKCHUYECKOTO JCHCTBUSA HA >KUBBIC OPraHU3Mbl ONMPEACIEHHBIX HEOPraHWYECKHUX
BEIIECTB, MOHUMAas cMbIcl nokazarens I1J1K;

c(hOpMHUPOBAHHOCTh YMEHHWIA: OCYIIECTBIATH IIEJCHAMPABICHHBIN TOUCK
XUMHUYECKOW HH(POpMalMK B pa3IMYHbIX UCTOYHHKAX (HaydHas W yuyeOHO-HaydHas
JuTeparypa, cpeacTBa MaccoBoil nHpopmanuu, UHTepHET U ApyTHE), KPUTUUECKU
aHAJIM3UPOBATh XUMUUYECKYI0 MH(DOPMAIIKIO, IepepadaThIiBaTh €€ U UCIIO0Ih30BaTh B
COOTBETCTBHHM C MOCTABJICHHOW Y4EOHOM 3aaueid.
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Pa3znea 3. Kuciopoaconep:kanue opranndeckue coeJuHeHUst

3.1 Cnuptsl. deHon
KapOoHuIbHbBIE COETUHEHUS: AIbCTUIbI U
3.2 keToHbl. KapOoHoBbIe KHCTOTHI. CIIOKHBIE

a¢upsL. XKups

33 VYrieBoasl

Hroro no paszneny

Pa3znen 4. A3oTcoaep:kamniue oOpraHuvdecKue coeJMHeHn sl

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku

Hroro no pasnemny

Pasnen S. BeicokoMoJIeKyJIsSIDHBIE COEIMHEHUS

5.1 BbICOKOMONEKYISIpHBIE COEAMHEHUS

Nroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

11

21

41

12

12

102

bubanoreka [IOK
https://m.edsoo.ru/d69df65
0

bubmoreka [IOK

https://m.edso00.ru/d69df65
0

bubmuoreka [IOK
https://m.edsoo.ru/d69df65
0

bubmuoreka [IOK
https://m.edsoo.ru/d69df65
0

bubmuoreka [IOK
https://m.edso00.ru/d69df65
0



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

11 KUIACC

HaumeHoBaHue pa3iesoB U TeM
Ne n/mm
NMporpamMmblI

Pa3znea 1. TeopeTnueckne 0CHOBbI XUMUM

Crpoenue aroma. [lepuoanueckuit 3aKoH
1.1 u [leproguyeckas cucrema XMMAYECKUAX
anemenToB J[. 1. MenneneeBa

12 Crpoenue BemiectBa. MHorooOpasue
' BEIIECTB

1.3 XUMHUYECKUE PEaKUU

Hroro no paszneny

Pa3znen 2. Heopranuveckasi Xumust

2.1 HewmeTamnsl

2.2 MeTamibl

Nroro no pazneny

Pa3gen 3. XuMus ¥ KU3Hb

KoanyecTBo 4yacoB

Bcero

11

19

39

31

23

54

KoHTpobHbI
e pabdoTbI

IpakTuyecku
e padoTbI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBare/ibHbIE

pecypcebl

bu6moreka [IOK

https://m.edsoo.ru/2dd572
4

bu6muoreka [IOK
https://m ru/2 2
4

bu6muoreka [IOK
https://m.edsoo.ru/2dd572
4

bubmuoreka [IOK
https://m.edsoo.ru/2dd572
4

bu6muoreka [IOK

https://m.edsoo.ru/2dd572
4



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

bub6moreka [IOK

MeTtoapbl 1T03HaHUS B XUMUN. XUMHUSA U
3.1 a 9 https://m.edsoo.ru/2dd572
JKU3Hb
4
Hroro no pazneny 9

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8


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




IHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne

T
i emMa ypoka

DNEeKTPOHHOE CTPOEHUE aToMa yriiepoaa
(0cHOBHOE U BO30YX/IEHHOE COCTOSHHUSA).
Banentabie BO3MOXKHOCTH aToMa
yriepoaa

XUMHUECKas CBSI3b B OPraHUYECKUX
coequHeHMsIX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H, CITIOCOOBI pa3phiBa
CBsI3EH

Teopust cTpOE€HUS OPraHUUECKUX
coequHennii A. M. bytieposa

[IpenmMer 1 3HaYeHUE OPraHUYECKON
XUMUH, TIPEJICTABIIEHHE O MHOTOOOpa3uu
OpraHMYECKUX COCTUHCHUHN

Bunbl uzomepun: cTpykrypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIC

3¢ (}EKTHI B MOJIEKyIaX OPTaHUUECKUX
COCTUHEHNH

[IpencraBnenue o KiaccuGUKauu U
CUCTEMaTHYECKasi HOMEHKJIaTypa
(IUPAC) oprannueckux BEILLECTB
Knaccudukanus peakiuii B
OpraHu4eCcKOM XMMHUHU

Koan4yecTBo yacoB

Bcero

KoHTpoJbHBI
e padoThbl

IIpakTHYecKHu
e padoThl

JaekTpoHHbIE HH(POBbIE
o0pa3oBare/ibHbIe pecypchl

bu6muoreka [IOK
https://m.edsoo.ru/Oce6fd4c

bubaunoreka [IOK
https://m.edsoo.ru/8d39f5¢c8

bub6moreka [IOK
https://m.eds00.1u/9e595¢b8

bubmuoreka IJOK
https://m.eds00.1u/3686¢6f5

bu6mmoreka IIOK
https://m.edsoo.ru/b0e61661

bubaunoreka [IOK
https://m.edsoo.ru/c212dd21

bubmoreka [IOK
https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

10

11

12

13

14

15

Cucremaruszamnusa 1 00001IIeHNE 3HAHNI
0 TEME

ATKaHBI: TOMOJIOTUYECKUHN PsIJI, OOIIIast
dbopMmyrna, HOMEHKIIATypa U U30MEpHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJT

®du3znyeckrue U XMMAYECKHUE CBOMCTBA
aJIKaHOB

Haxoxienue ankaHoB B IpUpo/IE.
CriocoOblI MosTy4eHus U IpUMEHEHUe
aJIKaHOB

[Mukmoankauel: obmas Gopmyia,
HOMEHKJIaTypa U U30Mepus,
0COOEHHOCTH CTPOCHHA U XUMHNYCCKUX
CBOMCTB, CITOCOOBI MOTyYCHHS U
NpUMEHEHHE

Pemenue pacu€THbIX 3a1a4 Ha
OTIpe/IeTICHUE MOJICKYIIIPHOU (hOPMYJTBI
OpPraHWYECKOTO BEMISCTBA IT0 MaCCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOASAIIHNX B
ero cocraB. CucreMaTHu3anus u
0000111eHHE 3HAHUHN I10 TEME

AJIKEHBI: TOMOJIOTHYECKHUH psijI, 001mast
¢dbopMmyna, HOMEHKIIATypa, JEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHHE
Monekya. CTpyKTypHas u
[UC-TPAHC-U30MEPHS AJIKEHOB

dusndueckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHUKOBa

bubmuoreka IIOK
https://m.edsoo.ru/87a37cab

bu6muoreka [IOK
https://m.edsoo.ru/25a14636

bubmoreka [IOK
https://m.edsoo.ru/3137711c¢

bu6mmoreka [JOK
https://m.edsoo0.1u/259b0ash

bubmuoreka IIOK
https://m.edsoo.ru/156730d2

bubmuoreka IIOK
https://m.edsoo.ru/bf84d8eb

bubmuoreka IJOK
https://m.edsoo.ru/273b0ale

bubaunoreka [IOK
https://m.edsoo.ru/21069¢ccd



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

16

17

18

19

20

21

22

23

24

25

26

CriocoOblI Mosy4eHus U IpUMEHEHUe
AJIKCHOB

[Tpaktuueckas padora Ne 1 o Teme
"[losmydyeHne 3TUIIEHA U U3YYEHHUE €TI0
CBOMCTB"

Pemenne pacuéTHbIX 3a1a4 Ha
oIpeesieHue MOJIEKYIIIPHON (OPMYJIbI
OpPraHUYeCKOro BEILECTBA

AnKaaueHbl: CONpPSKEHHBIE,
W30JINPOBAHHBIC, KyMY/IMPOBAHHBIE.
OCOoOEHHOCTH HIEKTPOHHOTO CTPOCHMUSI
XHUMHUYECKHE CBOMCTBA CONPSKEHHBIX
JINEHOB

Crnioco0bl nostyueHus 1 IpUMEHEHNe
aJIKaJueHOB

AJIKMHBI: TOMOJIOTHYECKHUM Psifl, 001as
(bopMyna, HOMEHKJIATypa, HIEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, PU3NUECKHUE CBOUCTBA

XHUMHUYECKUE CBOMCTBA aJIKUHOB

KauecTBeHHbBIE peakui HAa TPOMHYIO
CBSI3b

CrniocoObI nosryueHus 1 IpUMEHEHNe
AJIKMHOB

Pemienue 3aau: pacuéTsl 0 ypaBHEHUIO
XMUMUYECKOH peakiuu

bubmuoreka IIOK
https://m.eds00.1u/665dc058

bubauoreka [IOK
https://m.edsoo.ru/0941eed8

bubmoreka [IOK
https://m.edsoo.ru/e9ea9921

bu6mmoreka [JOK
https://m.eds00.1u/04298c0a

bu6mmoreka [IOK
https://m.edsoo.ru/e561253d
bubmoreka [IOK
https://m.edsoo.ru/1aa81660

bu6mmoreka [IOK
https://m.edso0.ru/68b6ccdc

bu6mmoreka [IOK
https://m.edso00.1u/23493a93
bubmuoreka IIOK
https://m.edsoo.ru/7b1c48da
bu6moreka [JOK
https://m.edsoo.ru/a6f9alea
bubmoreka [JOK
https://m.edso0o0.1ru/5db8e526


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
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526

27

28

29

30

31

32

33

34

35

36

37

Cucremaruzanus u 00001IeHIE 3HAHUT
o TeMe

ApeHBI: TOMOJIOTHYECKUH psif, 001as
¢dopmyna, HOMEHKIaTypa. DIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
OeH30J1a M TOTyOJIa, NX (PU3NIECKHe
CBONCTBA

XUMHUYECKHE CBOMCTBA apeHOB: PEaKIIUU
3aMeIIeHUS

XHUMUYECKHE CBOMCTBA aPEHOB: PEAKIINHU
MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB
OeH3om1a

OCco0EHHOCTH XHMHYECKHIX CBOWCTB
CTHpOJIa

Pemenne pacu€THBIX 32124 Ha
orpeaesieHue MOJIEKYIAPHON (GOPMYJIbI
OpPTraHUYECKOTO BEIIECTBA

CriocoOblI MosTy4eHus U IpUMEHEHUE
apeHoB

['eHeTHueckas CBS3b MEKIY
Pa3IMIHBIMH KJIACCAMHU YTJICBOIOPO/IOB
Pacuérhl mo ypaBHEHUSM XUMUYECKUX
peakuuii. CucreMaTuzanus u
00001IeHIe 3HAHMIA TT0 TeMe
[Tpupoansrii ras. [lomyTHbIC HEPTIHBIC
rassl

KameHHBIN yrosb 1 POIyKThI €T0
nepepaboTku

bu6muoreka LIOK
https://m.edsoo.ru/a92a7094

bu6moreka [JOK
https://m.edsoo.ru/a44alaed

bu6mmoreka [JOK
https://m.edsoo.ru/a44alaed

Bbubmmoreka [IOK
https://m.edsoo.ru/d5018a54

bubmoreka [JOK
https://m.edsoo.ru/53461a2¢

bubmoreka [JOK
https://m.edsoo.ru/6£717d09

bu6moreka [IOK
https://m.edsoo.ru/69b3398b



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

38

39

40

41

42

43

44

45

46

47

Hed1s 1 ciocoOs1 €€ mepepaboTKH.
[IpumMeHeHne MpoayKTOB MepepadoTKH
HeTH

I'eHeTnueckas CBsA3b MEKIY
Pa3IMYHBIMU KJIaCCaMU yTJIEBOJOPOIOB

["amoreHonpoOn3BOIHBIE YTIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIIUU
3aMeIleHHs TaJloreHa

JlelicTBUeE mIienoue Ha
rajoreHnpou3BoaHbIe. Bzaumoneiictere
JIMrajoreHaJKaHOB ¢ MAarHUEM M IIUHKOM

Cucremaruzanus 1 00001IeHUE 3HAHUI
o pazueny "Yraeonopoast"
KoHTposbHas paboTa 1mo teme
"Yrnesogopozas!"

[IpenenpHBIC OJHOATOMHBIC CITUPTHI:
TOMOJIOTHUECKHUH psif, 001mast popmyia,
CTPOCHHE MOJICKYJI, U30MEPHS,
HOMEHKJIATypa, KjlaccuuKaus,
¢buznueckue cBOMCTBa

XHWMHYECKHE CBOMCTBA MPEAEIIBHBIX
OJTHOATOMHBIX CIIUPTOB

CriocoOblI MosTy4eHus U IpUMEHEHUe
OJTHOATOMHBIX CIIUPTOB

[Ipocteie 3upsl: HOMEHKIIATYpa U
U30Mepus, 0COOEHHOCTU (PU3MUYECKHUX U
XUMUYECKUX CBOMCTB

bubmuoreka IIOK
https://m.edsoo.1u/21{9de78

bubmoreka [IOK
https://m.edso0.ru/82b4d759

bu6mmoreka [IOK
https://m.edsoo.ru/20e89{22
bubmoreka [IOK
https://m.eds00.ru/95¢9e298

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

bubmuoreka IIOK
https://m.edsoo.ru/26ee34fe
Bbu6muoreka [IOK
https://m.edso0.ru/48410000000000
0

bubmoreka [IOK
https://m.edsoo.ru/c2¢788b2



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

48

49

50

51

52

53

54

55

56

57

58

MHOFO&TOMHBIG CHI/IpTI)IZ OTUJICHIJIUKOJIb
U TIIMLEPHH, UX PU3NYECKUE U
XUMHUYECKHE CBOMCTBA

CrniocoObI mosryueHus 1 IpUMEHEHNE
MHOTOaTOMHBIX CIIUPTOB

deHo: CTpOEHUE MOJIEKYJTbI,
¢dusnveckue cBoiicTBa. TOKCHYHOCTh
denomna

XumMuyeckue cBoiicTBa penona

CriocoObI moTyueH s 1 IPUMEHEHNE
dbeHoma

ITpakTnueckas padora Ne 2. Pemenue
AKCIEPHUMEHTAJIbHBIX 331a4 110 TEME
"CnupThl U peHoab!"

CI/ICTCMaTI/IBaI_[I/ISI n O606H.[CHI/IG 3HaHUI
10 TEMEC

AJbIErubl U KETOHBL: AJIEKTPOHHOE
CTpOEHUE KapOOHUILHOU IPYyTIIbL;
TOMOJIOTHYECKHUE PsAIbL, o01Ias popmyna,
M30MEpHsl U HOMEHKJIaTypa

Anbaeruipl ¥ KeTOHBI: (pu3nyecKkue
CBOWCTBA; PEaKIMH MPUCOCTMHEHUS
Peaknum oxkuciIeHUs U KaUeCTBEHHBIC
pEeaKIMK aJIbJIETU0B U KETOHOB
CriocoOsI Moy4YeHus aabJAeTHIOB U
KETOHOB

bubmuoreka IIOK
https://m.edsoo.ru/ee4d84aa

bu6muoreka [IOK
https://m.edsoo.ru/d12e567d

bubmoreka [IOK
https://m.edsoo.ru/2ce726f8

bubmmoreka [JOK
https://m.edsoo.ru/037¢casS{9
bubmoreka [JOK
https://m.edsoo.ru/c77ddf4c

bu6muoreka [IOK
https://m.edsoo.ru/fd0ced09

bu6mmoreka [IOK
https://m.edsoo.ru/1810cb9b

bu6moreka [JOK
https://m.edsoo.ru/b139beaa

bubmuoreka IIOK
https://m.edsoo.1u/c887425¢
bu6moreka [JOK
https://m .ru/a393baa
bubmoreka [JOK
https://m.edso00.1ru/520d1¢51


https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51

59

60

61

62

63

64

65

66

67

68

OaHOOCHOBHBIE TIPEIETLHBIC
KapOOHOBBIE KHCIIOThI, 0COOCHHOCTH
CTPOCHHUS UX MOJICKYII

W3omepust 1 HOMEHKIJIATypa KapOOHOBBIX
KHCJIOT, UX (pU3nuecKue cBONCTBa

XHUMHUJeCcKHe CBOMCTBA MMpCACIbHBIX
OAHOOCHOBHBIX Kap6OHOBBIX KHCIIOT

Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHUCI0Thl. MHOr0ooOpasue kapOOHOBBIX
KHCJIOT

OCOoOEeHHOCTH CBOWCTB: HETIPEACIIbHBIX U
apOMaTHYEeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TMIPOKCUKApPOOHOBBIX
kucnot. [IpencraBurenn BeICIINX
KapOOHOBBIX KUCIIOT

[ToHsiTHE O TPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

CriocoOblI MosTy4eHus U IpUMEHEHUE
KapOOHOBBIX KUCIIOT

CrnoxHblie 3uUpbI: TOMOJIOTHYECKUN PSI,
obmas hopmyna, u3oMepus u
HOMEHKJIaTypa

duznyeckrue U XMMUYECKHIE CBOMCTBA
a¢upoB

Pemienune pacu€THbIX 3a7a4: 1Mo
YPaBHEHUIO XUMUYECKOW peaKIuu, Ha
oTpeneNeHIe MOJIEKYIIpHOU (OpMYJIbI
OpraHUYeCcKOro BEIEeCTBa

bubmuoreka IIOK
https://m.edsoo.ru/fecObl13
bu6muoreka [IOK
https://m.edsoo0.ru/700cc87b
bubmmoreka [JOK

https://m.edsoo.1u/40e6e0e9

bubmuoreka IIOK
https://m.edsoo.ru/bb31be71

bu6mmoreka [IOK
https://m.edsoo.ru/83a08773

bubauoreka [IOK
https://m.edsoo.ru/0d162d9d

bubmoreka [JOK
https://m.edsoo.ru/7¢065¢9d

Bbu6mmoreka IIOK
https://m.edsoo.ru/adftfe6d

bu6moreka [IOK
https://m.edsoo.ru/ad6b94b2



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

69

70

71

72

73

74

75

76

77

78

[IpakTuueckas pabora Ne 3. Pemenue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Kap6oHoBsie KuCIOTHI. CIIOKHBIC
a¢upsr"

Kupsr: crpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA (THAPOIIH3)

Oco6eHHOCTH CBOMCTB KUPOB,
COAEPXKAIINUX OCTATKU HENPEAEIbHBIX
JKUPHBIX KHCIOT. JKups! B ipupoze

Mpb11a KaK COJIU BBICHINX KapOOHOBBIX
KHCTIOT, uX Mortotiee aeiicteue. [lonstue
O CHHTETHUYECKHX MOIOIIMX CPEICTBAX
(CMC)

['enetnueckas cBs3b yIeBOAOPOAOB U
KHUCITIOPOJCOAEPKAIIUX OPTaHUYECKUX
BEIIECTB

Pacuétel 10 ypaBHEHUAM XUMHUYECKHUX
peaxkuuii

Cucremaruzanus 1 0000111eHHE 3HAHUI
10 TeEME

OO6mrast xapakTepUCTUKA YIIIEBOJOB 1
Kiaccuukanus yrieBooB (MOHO-, I1-
Y TIOJIUCAXapHIbl)

MoHocaxapuabl: pu3nueckrue CBOHCTBA
1 HaXOXJIE€HHUE B IPUPOJIE

[IpumeHeHue TII0KO3bI, €€ 3HaYCHHE B
KHU3HEAEATEIbHOCTH OpraHu3mMa

bu6moreka [JOK
https://m.eds00.1u/486671fb

bubmmoreka [IOK
https://m.edsoo.ru/al9¢5b98

bu6moreka [IOK
https://m.edsoo.ru/b0331922

bubmoreka [JOK
https://m.eds00.ru/3¢566565

bubmuoreka IIOK
https://m.eds00.ru/56790c96

bu6moreka [IOK
https://m.edsoo.ru/f8eaf2eb
bubmuoreka IIOK
https://m.edsoo.ru/7a9693al
bu6mmoreka [IOK
https://m.edsoo.ru/b4bdda2d
bubmoreka [IOK
https://m.edsoo.ru/Se61122d


https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
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Jucaxapuzpl: caxaposa, MaJIbTo3a U
nakro3a. Haxoxxzenue B npupoae u
IIPUMEHEHHE AUCAXapHJIOB

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKYJ, (PU3NYECKUE U
XUMHNYECKUEC CBOI\/JICTBa, IMIPUMCHCHUEC

[TonsiTHEe 00 NCKYCCTBEHHBIX BOJIOKHAX

Pemienue PaCUYCTHBIX 3a/1a4 Ha
OIpPCACIICHUC NOJIN BbIXO4a IMPOAYKTA
pc€akiru OT TCOPCTHUYCCKU BO3SMOKHOI'O

Cucremaruzanus 1 0000111eHUE 3HAHUI
o pazzeny

KontponpHas pabora no teme
"Kucnopoaconepsxaimue opraHndecKue
coenuHenus"

AMuHBL: K1accupuKaIys, CTpOCHUE
MOJIEKy, 00mmas hopMyia, U30Mepus,
HOMEHKJIATypa U (PU3NIECKHE CBOWCTBA
XUMUYECKHEe CBOMCTBA ar(aTHIECKUX
aMHHOB

AHWIVH: CTPOCHUE aHWIVHA,
0COOEHHOCTH XUMUYECKUX CBOWCTB
aHHUJTHA

CriocoObI mosryueHus 1 IpUMEHEHNE
anudarnIecKux aMHHOB
AMUWHOKHCIIOTBI: HOMEHKIIATypa U
n3oMepus, GpU3nUecKre CBOUCTBA.

bubmuoreka IIOK
https://m.edsoo.ru/eb0384¢7
bu6muoreka LIOK

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

bubaunoreka [IOK
https://m.edsoo0.ru/6216e766

bub6mmoreka [JOK
https://m.edsoo.ru/7fde47ef

bu6mmoreka [JOK
https://m.edsoo.ru/08d4364c

bubmuoreka IIOK
https://m.edsoo.ru/42¢c6678¢

bubaunoreka [IOK
https://m.edsoo.ru/efa7e6ca

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

bubmuoreka IIOK
https://m.edsoo.ru/39¢d21f1

bu6mmoreka [IOK
https://m.edsoo.ru/eal38763
bubmmoreka [JOK
https://m.edsoo.ru/d1773e80


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
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
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OTI[GJ'H)HI)IG npeacCTaBUTCIIu
0-aMHHOKHCJIIOT

XHUMHUYECKHE CBOMCTBA AMHWHOKHCIIOT, UX
OHOJIOrHYECKOE 3HAUEHHUE aMHHOKHUCIIOT.
Cunres u TUAPOJIM3 MICIITUA0B

benku kak npupoHbIe TOTUMEPHI;
CTPYKTYpBI OEIIKOB

XUMHUYECKHUE CBOICTBA OEIKOB

A3oTcoaeprKalie reTepoLruKIndecKre
coenuHeHus. HykienHOBbIE KUCTOTHI:
COCTaB, CTPOCHUE U OHOIOrHYecKas
poTb

[IpakTnueckas pabora Ne 4. Pemenue
AKCIIEPUMEHTAIIbHBIX 3aa4 110 TeMe
"A30TCconepIKallue OpraHuyecKue
coenuHeHus"

[IpaxTueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 10 TEMEC
"Pacrio3HaBaHuE OpraHUYeCKUuX
coennHeHn"

KonTposnbHas pabota 1o teme
"A3oTCcoaepxKaliue OpraHuuecKue
coeIuHEHUS "

OCHOBHBIE OHATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN U
METOJIbl UX CHHTE3a —IIOJUMEpHU3aLHs U
MOJIMKOH ICHCALIUS

bubauoreka [IOK
https://m.edsoo.ru/77df705a
bu6mmoreka [JOK
https://m.eds00.1u/429¢9899
bu6mmoreka [JOK

https://m.edso0.ru/6237306d

bubmoreka [JOK
https://m.edsoo.ru/521d1431

bubmuoreka IIOK
https://m.edsoo.ru/8e3c02d1

Bbu6mmoreka IIOK
https://m.edsoo.ru/bde3fdf6

bubauoreka [IOK
https://m.edsoo.ru/ce561bc7

bubmoreka [IOK
https://m.edsoo.ru/7aa63ebd



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
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102

ITmacTmaccel. YTuinmsanus u
nepepaboTKa mIacThKa

DnacToMepsl: HaTypaIbHbIH
CUHTETUYECKHE Kayuyku. Pe3una

Bosnokna: HatypasnbHbie,
UCKYCCTBEHHBIE, CHHTETHUECKHUE.
[Tonumeps! cienuaabHOTO HA3HAYEHUS

[IpakTrueckas pabora Ne 6. Pemenue
AKCTIEPUMEHTAIBHBIX 33139 IO TEME
"Pacnio3HaBaHue miacTMacc U BOJIOKOH"
O06o0uieHne 1 cucTeMaTH3anus
M3yYEHHOTO MaTepHaa 1o TeMe
"BbICOKOMONEKYISIpHBIE cOelnHEHUs"

OBIIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME

102

bubmuoreka IIOK
https://m.edsoo.ru/82242¢0f
bubmoreka [JOK
https://m.edsoo.ru/246103ec

bu6moreka [JOK
https://m.eds00.1u/5963a601

bubmuoreka IIOK
https://m.edsoo.ru/3aebd77a

bubaunoreka [IOK
https://m.edsoo.ru/6a22ble8


https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KUIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX sJiep. XUMUYECKUI
sireMeHT. M30Tombt

CrpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIC YHCIIA

Knaccudukanus XuMrHuecKux 31eMeHTOB (s-,
p-, d-, f-3meMeHTsI)

PacnipenesneHnne 37eKTPOHOB 110 aTOMHBIM
opOuTaIsIM

DNeKTpOHHBIE KOHPUTYPAITIH aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOAHUU

ONeKTpOHHbIE KOH(PUTYPALIUH HOHOB.
DNEeKTPOOTPULIATEIBLHOCTD

[lepuognyeckuii 3akoH u llepuonnueckas
CHCTEeMa XUMHYECKUX d1eMeHToB Jl. 1.
MenieneeBa, CBsA3b C COBPEMEHHOM Teopueit
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHNYCCKUX DJIECMCHTOB U O6p33yeMI)IX nMH
MPOCTHIX U CIIOXHBIX BEMIECTB MO TPYIIIaM U
nepuoaam

KoanuyecTBo 4yacoB

Bcero

KoHTpoJbHBI
e padoTbI

[MpakTnyecku
e padoTbI

JJIeKTPOHHbIE

uudgposBbie
oOpa3oBareJibHbIE

pecypcbl

butmoreka [IOK
https://m.eds00.1ru/59¢112ee
bubmmoreka IJOK
https://m.edsoo.ru/b4d9ffta
bubnuoreka [IOK
https://m.edsoo.ru/61294af9
bubmuoreka [IOK
https://m.edsoo.ru/f5{750fe

bubmuoreka [IOK
https://m.edsoo.ru/8149¢846

butmuoreka [IOK
https://m.edsoo.ru/a0764b24

bubnmuoreka [IOK
https://m.edso0.ru/16957c01

bubmmoreka IJOK
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
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11

12

13

14

15

16

17

18

CucreMaruzanus 1 0000IIeHIE 3HAHWI 110
TEME

Bunpr xumudeckou cBa3u. Mexanu3Mbl
00pa30BaHMs KOBAJICHTHOH CBSI3H.
BonopoaHas cBsA3b. MexXMONIEKyIsIpHbIE
B3aNMOJIEHCTBUS

BasileHTHOCTD 1 BaJ€HTHBIE BO3MOXHOCTHU
aToMoB. CBsI3b DJIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOEHUEM

HpCILCTaBJ'IeHI/Iﬂ O KOMIIJICKCHBIX
COCMHCHUAX: COCTAB U HOMCHKIJIATypa

BemecTBa MOJIEKYIISIDHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHMSI. THIIBI
KPUCTAJUIMYECKHUX PEIIETOK U CBOMCTBA
BEILIECTB

[TonsATHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOIJIOUIHBIX pacTBOPax

VcTrHHBIC pacTBOPHI: HACKHIIICHHBIC U
HECHACHIIIICHHBIC, PACTBOPUMOCTb.
Kpucrannoruapars

CrniocoObl BeIpa)keHHUsI KOHLIEHTpalUK
pacTBOpoB

Pemenwe 3a1a4 ¢ MCIONB30BAHUEM MTOHITHIA
""MaccoBas J10J11 pacCTBOPEHHOIO BelecTna",
"MoJIsIpHast KOHIIEHTpalus"
Knaccugukanus 1 HOMEHKIIaTypa
HEOpPraHMYeCKUX BEILIECTB

bu6mmoreka IJOK
https://m fad2942
bubmoreka IJOK
https://m.edsoo.ru/5a8072af
bubnuoreka [IOK

https://m.edsoo.ru/3d2ca093
bubaunoreka IIOK
https://m.edsoo.ru/8c66b12a

bubmmoreka IIOK
https://m.edsoo.ru/e167635b

bubmuoreka [IOK
https://m.edsoo.ru/da2¢70e4

butmoreka [IOK
https://m.edsoo.ru/e9ccdd8d

Bbu6mmoreka IIOK
https://m.edsoo.ru/328e653a

bubmuoreka [IOK
https://m.edsoo.ru/785e0ab4

butmoreka [IOK
https://m.edsoo.ru/bf9¢108d


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
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
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22

23

24

25

26

27

28

CucreMaruzanus 1 0000IIeHIE 3HAHWI 110
TEME

KonTponbhas pabota no remam "CtpoeHue
aroma. [lepuoanueckuii 3ak0H U
[leproanueckas cuctema XUMUYECKUX
anemenToB /I. 1. Menneneesa", "CrpoeHue
BemecTBa. MHOroo6pasue BemiecTs"

Knaccudukarus XuMruueckux peaxiuii B
HEOPraHUYECKON U OPraHNYECKON XUMUMU.
3aKOH COXpPaHEHHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHUS U NPEBPALLECHUS] SJHEPTUH IPH
XUMHYECKUX PEAKIUAX

TernunoBble 3P PEKTHI XUMHUUECKUX PEAKLIHH.
TepMoxuMHUECKHE YPaBHEHHUS

Brraucnenus no YPAaBHCHUAM XUMHNYCCKUX
peaKuHﬁ U TCPMOXUMHUYCCKHUM YPABHCHUAM

CxopocTh XMMHYECKON peakluu, eé
3aBUCHUMOCTD OT Pa3jINyYHbIX (PaKTOPOB.
Karanu3 n karanus3aropsl

I'oMoreHHbI€ U reTEPOreHHbIE peakluu
[IpakTnueckas pabora Ne 1 o teme
"Bnustaue pa3nuuHbIX PakTOpoB HA CKOPOCTH
XUMHYECKON peakiuun"

Ob6parumbie 1 HEOOPATUMBIE PEAKITUH.
XUMHYECKOE pABHOBECUE
[Ipaktuyeckas padora Ne 2 o reme
"BausiHue pa3nuuHbIX (GaKTOPOB HA
MOJIOKEHHE XMMHUYECKOT0 paBHOBeCUs"

bu6mmoreka IJOK
https://m 2

bubmoreka IIOK
https://m.edsoo.ru/70a60aa4

bu6muoreka IJOK
https://m.edsoo.ru/6335cdd2

bubnuoreka [IOK
https://m.edsoo.ru/d1db86da
bubmuoreka [IOK

https://m.edso0.ru/87b1395
4

bubauoreka [IOK
https://m.edsoo.ru/lfacaldl

bubmmoreka IIOK
https://m.edso0.ru/3095219b

bubnuoreka [IOK
https://m.edsoo.ru/3bf34el7



https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17

29

30

31

32

33

34

35

36

37

38

39

40

Dnektponutuyeckas aucconuanus. CuibHbIC
U cinabpie dnekTponuThl. CTerneHb
JUCCOIMAIN

Nonnoe npounssenenue Boasl. Cpena BOIHBIX
pactBopoB. Bonopoausiii nokasarens (pH)
pacTtBopa

I'unponus conen. Peakunu, nporekaromue B
pacTBOpPAX AIEKTPOITUTOB

[IpakTnueckas pabora Ne 3 o Teme
"XUMHUYECKHE PEAKIIUH B PaCTBOPaxX
3IEKTPOTUTOR"

OKHUCIINTEIFHO-BOCCTAHOBUTEILHBIE PCAKIHH.

Baxkueiine oKHCIUTENIN U BOCCTAaHOBUTEIHN

MeToa 3IeKTPOHHOTO (IIEKTOHHO-HOHHOTO)
OanaHca

9JICKTpOJ'IH3 pacTBOPOB U paCIlZIaBOB BCIICCTB
Pemienue 3agau PAa3JIMIHbIX TUIIOB

Pemienue 3a4a4 pa3JIMYHbIX THUIIOB

Cucremarusanus u 06001IeHne 3HaHUH TT0
TeMe "XuMuueckue peakuuu"

Konrtponbshas padora o teme "Xumuueckue
peakuun"

[Tonoxxenune nemeramios B [lepuoanueckon
cucTeMe XuMudeckux anemeHTos /. U.

Bbubmmoreka IJOK
https://m.edsoo.1u/5f766bdf

bubmoreka IIOK
https://m.edsoo0.ru/3966ca89

bubmuoreka [IOK
https://m.edsoo.ru/09d5a9bd

Bbubauoreka [IOK
https://m.edsoo.ru/2e3daeb0

bubmuoreka IJOK
https://m 22

0

bubnuoreka [IOK
https://m.edsoo.ru/fb691387

bubmuoreka [IOK
https://m.eds00.ru/93fb97d2

butmuoreka [IOK

https://m.edsoo.ru/5a859d16
bubmuoreka [IOK
https://m.edsoo.ru/Safa265d
bubmuoreka [IOK
https://m.edsoo.ru/c161eb85
Bbu6nmuoreka IIOK
https://m.edsoo.ru/a8a0a930
bubmuoreka [IOK
https://m.edsoo.ru/8ca2dcad



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
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
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MenieneeBa 1 0COOEHHOCTH CTPOCHUS UX
aroMoB. Pu3nyecKre CBOMCTBAa HEMETAIIIIOB

ATIOTpONHsS HEMETAIUIOB (Ha MpUMepe
KHUCTIOpoaa, cepsl, hocdopa u yrieposa)
Bonopon: monydenue, puznueckue u
XMMHYECKHE CBOMCTBA. [ Mapuasl

l"anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
HOJ'IyLICHI/ISI, (1)I/ISI/II-IGCKI/I€ U XUMHNYCCKHUC
CBOMCTBA

I'anorenoBonopoasl. Baxueiue
KHUCJIOPOACOAEPKAILINE COCAUHECHU
raJIOreHOB

JlaGopaTopHbl€ 1 TPOMBIIIIEHHbBIE CIIOCOObI
nojiy4eHus rajgoreHoB. [Ipumenenue
raJIOTeHOB U UX COeTMHEHUN

[IpakTnueckas pabora Ne 4. Pemenue
9KCIEPUMEHTAJIbHBIX 33734 [0 TEME
"T"a;morensr"

Kucnopon: maboparopHbsie 1 IPOMBIIIJICHHbIE
CHOCOOBI MoNy4YeHHs, GPU3NICCKHIE U
xuMudeckue cBoiictBa. O30H. [I[pumenenune
KHCJIOPOJIa M 030HA

OKcHJIBI ¥ TIEPOKCHTBI

Pemnrenne 3aJia4 pa3JIMYHbIX THIIOB

bubnuoreka [IOK
https:/m. ru/ef92¢91

butmuoreka [IOK
https://m.edsoo.ru/0aa8f613

bubmmoreka IIOK
https://m 4e22

bu6mmoreka IJOK
https://m.edsoo.ru/6b3255¢6

butmoreka [IOK
https://m.edsoo.ru/6971aca4

bubmmoreka IJOK
https://m.edsoo.ru/8b26fecd

bubmuoreka IIOK
https://m.edsoo.ru/c8abc36a

bubmmoreka IJOK

https://m.edsoo.ru/5¢8816a0
bubmmoreka IJOK
https://m.edsoo.ru/2b6d8b4
b



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
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Cepa: HaxOXACHUE B IPUPOJIC, CITOCOOBI
MOJIy4YCHMU, (1)I/ISI/I'-IGCKI/I6 U XUMHWYCCKUC
CBOMCTBa

CepoBonopo, cyib(uabt

Kucnoponconepsxaiine coequHEHUs CEPHI.
Oco0eHHOCTH CBOICTB CEpHOM KUCIOTHI
[IpakTuueckas padora Ne 5. Pemenue
SKCIIEpUMEHTAJIbHBIX 3a7a4 1o Teme "Cepa u
e€ coequHeHus"

A30T: HaXOXJIEHHE B IPUPOJIE, CIIOCOOBI
NOJTYYCHUs, PU3NUECKUAE M XUMHUYECKUE
CBOWCTBA. AMMUAK, HUTPHUIbI

Kucnoponconepskarire cCoeIMHEHUS a30Ta.
Oco0EeHHOCTH CBOUCTB a30THOM KHUCIIOTHI

[IpumeneHue a30Ta ¥ €ro CoeANHEHHH.
A3oTHBIE yn10OpeHHs

®dochop: HaXOKIEHUE B IPUPOJE, CTIOCOOBI
NOJTYYCHUs, PU3NUECKUE M XUMHUYECKUE
cBorictBa. Pochubl u pochun

Oxcuapt hocdopa, hochopconepxariue
kucaotel. Conu pochopHON KUCTOTHI
[Ipumenenue ¢pocdopa U ero CoeTMHEHUH.
docdopHbie yIOOpeHUS

[IpakTuueckas pabora Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe "A30T 1
docdop u ux coequHeHU"

Bbubmmoreka IJOK
https://m 46afael

bub6moreka IJOK
https://m.edsoo.ru/7¢875999

bubmuoreka IJOK
https://m.edsoo.ru/8cfa2548

bubmuoreka [IOK
https://m.edsoo.ru/0afb05e4

bubmoreka [IOK
https://m.edsoo.ru/badd2255

bubmmoreka IIOK
https://m.edsoo.ru/e2965afe

bubnuoreka [IOK
https://m.edsoo.ru/129f5059

bubaunoreka IIOK
https://m.edsoo.ru/9a6b43ec

bubmuoreka [IOK
https://m.edsoo.ru/c7a2d429

bubmuoreka [IOK
https://m.edsoo.1u/a218070a

Bbubauoreka [IOK
https://m.edsoo.ru/8175ac3f



https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
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
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VYriepoa: HaXoXACHHUE B IPUPOJIE,
AJIOTPONHbIE MOAU(PUKAIUY; PU3NUECKUE U
XMMHUYECKHUE CBOICTBA, IPUMEHEHHUE

Oxkcun yrepona(Il), oxcun yrnepoga(1V),
YrOJbHas KACIIOTa U €€ COIU

Pemenne 3aaa4 pas3JIMYHbIX THIIOB

Kpemnwnii: HaxoxaeHne B IPUPOAE, CIIOCOOBI
MoJy4YeHus, PU3NYecKrue U XUMUYeCKre
CBOICTBa

Oxcup kpemuus(IV), kpemMHueBas Kuciora,
CUJIMKATBI

[IpuMeHeHne KpeMHUS U €70 COCIUHEHUN.
Creko, ero nojryueHue, BUAbI CTEKIIa

Pemenne 3aaa4 pas3JIMYHbIX THIIOB

Cucremarusauus 1 0000IIEHUE 3HAHUMI 10
teme "Hemerayuier"

Kontponshas padora mo reme "Hemeramisr"

AHanu3 pe3ylbTaToB KOHTPOJIBHOM padoThI,
KOppEeKLHUs OIMOOK

[Tonoxenune metamios B [lepuonnueckon
CUCTEME XUMHUYECKUX IEMEHTOB.
OCOOEHHOCTH CTPOEHHUS EKTPOHHBIX
000J104€K aTOMOB METAJUIOB

Bbubmmoreka IJOK
https://m lebl

bubmoreka IJOK
https://m.edsoo.ru/dbasS8adf
bubnnoreka [IOK

https://m.eds00.ru/6029b60
9

bubauoreka [IOK
https://m 14

bubmuoreka IIOK
https://m ru/31 1

bubmuoreka [IOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

bubmuoreka IJOK
https://m.edsoo0.ru/b624{801

bu6moreka IJOK
https://m.edsoo.ru/6e864db5

bubmuoreka [IOK
https://m.edsoo.ru/d0484c76

bubmuoreka [IOK
https://m.edsoo.ru/2b7¢9510

bubaunoreka [IOK
https://m.eds00.1u/9839¢c16¢


https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
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
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OO6mue ¢puznuecKkrue CBONCTBA METAJIJIOB.
HpI/IMeHeHI/IC METAJIJIOB B 6I)ITy U TCXHUKE

Cnnasel MetasuioB. Kopposus mMeranioB

Pemenne 3aaa4 pas3JIMYHbIX THIIOB

DNEKTPOXUMHUYECKUN Psii HAIPSKEHU I
meTayutoB. O0mme croco0bl MOTYYCHHUS
METAJIOB

OOw1as xapakTepucTHKa MeTaJI0B [A-rpynisl
[Iepronnueckoi CUCTEMBI XUMHUECKUX
2JIeMEHTOB. HaTpuil u kanuii: noiaydeHue,
¢uznyeckre U XUMUYECKHUE CBOMCTBA,
IIPUMEHEHNE IIPOCTBIX BEUIECTB U UX
COEeUHEHUN

OO01mas xapakTepuCcTUKa METAIIIOB
ITA-rpynns! Ilepuonnyeckoii cuctemsl
XUMHUYECKHUX DJIEMEHTOB. Marami 1 KaabITHii:
noJiy4eHue, PU3nIecKue 1 XUMHIECKHE
CBOICTBA, TPUMEHEHUE MTPOCTHIX BEUIECTB U
UX COeOUHEHUN

KéctrocTh BOzIbI U CIIOCOOBI €€ yCTpaHEHUS

AmroMuHU: onydeHne, GU3ndecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHHE
AmM@oTepHbIe CBONCTBA OKCHA U THAPOKCHIA
AJIOMUHHUS, TUAPOKCOKOMILIEKCHI aJTFOMUHMS,

X TPUMCHCHUC

Pemnrenne 3aaa4 pas3JIMYHbIX THIIOB

bu6mmoreka IJOK
https://m 1
bubmmoreka IJOK
https://m.edsoo.ru/42b872e3
bubmmoreka IIOK
https://m.edsoo.ru/e3de37b6
bubmuoreka IJOK
https://m.edsoo.ru/94eb377a

bubmuoreka IIOK
https://m ru/el2¢2

bu6mmoreka IJOK
https://m.edsoo.ru/7¢3e49¢0

bubmoreka IJOK
https://m.edsoo.ru/c74bfae9
bu6muoreka IJOK
https://m.eds00.ru/0e79b266
bubanoreka [IOK
https://m.edsoo.ru/5d12d31
8



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
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
https://m.edsoo.ru/5d12d318
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[IpakTnueckas pabora Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 3aJa4 110 TeMe
"Mertauibl IMIaBHBIX oArpynm"

OO01mas xapakTepUCTHKA METAIIOB TTOOOYHBIX
noarpyni (b-rpymnmn) Ilepuonuueckoit
CUCTEMBI XMMUYECKHX 3JIEMEHTOB
du3nuecKkrue 1 XMMUYECKHE CBOWCTBA XpoMa
Y €T0 COEIMHEHUH, UX IPUMEHEHNE
Baxwueiire coenMHEHNs] MapraHia.
[lepmaHranar Kajnus, €ero OKACIUTEIbHbIC
CBOMCTBa

dusnuecKkue 1 XMMUYECKHE CBOMCTBA JKele3a
U ero coenrHeHni. [lonyyenue u npuMeHeHue
CIUIaBOB XKeJe3a

duzndecKre ¥ XMMHYECKHIE CBOMCTBA MEAU U
€€ COCIMHEHU, UX IPUMEHEHUE
duzndecKrue 1 XMMUYECKHE CBOMCTBA IMHKA
U €r0 COCIMHECHHM, UX TPUMEHEHHE.
['MIPOKCOKOMIIICKCHI IIMHKA

[Ipaktuueckas padota Ne 8. Permenue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
"MeTaiel TOOOYHBIX ToArpyn"”

Pemenne 3aaa4 pas3JIM4YHbIX THUIIOB

O060011eHNE U CUCTEeMAaTH3AIHS U3yUYEeHHOTO
Matepuasa o reme "Meramib"

KonTponbhas pabota no treme "Merasuibr"

Bbubmmoreka IJOK
https://m 27a4af4

bubmuoreka [IOK

https://m.edsoo0.ru/610d743
1

bubmuoreka [IOK
https://m.edsoo0.ru/9911bef3

Bbubauoreka [IOK
https://m.eds00.1u/039d69c8

bubmuoreka IIOK
https://m.edsoo.ru/1b7{8741

bubmuoreka [IOK
https://m.edsoo.ru/2bc0f954

bubmoreka [IOK
https://m.edsoo.ru/b1{2beal

bubmmoreka IJOK
https://m.edsoo.ru/a6e352¢ea

bubmmoreka IJOK
https://m.edsoo.ru/a8b83d83
bubmoreka IJOK
https://m.edsoo.ru/e91{e975

bubmuoreka [IOK
https://m.edsoo.ru/83f63ea3



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
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AHanu3 pe3ylbTaToB KOHTPOJIbHON paboThI,
KOPPEKIHS OLINOOK

Ponp xumuu B oOecrieueHuu YCTOI>'I‘{HBOFO
Pa3sBUTHA YCIIOBCUCCTBA. Ilonstue o HAYy4YHBIX
METOdaX UCCICIOBAaHNA BECUICCTB

Hay4dnble mpUHIUIIBI OpraHU3aiuu
XUMHUYECKOTO MPOU3BOJCTBA.
[TpoMbInieHHBIE CTIOCOOBI TOTYYEHUS
Ba)KHEHIIINX BEIICCTB

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIICH
Cpelbl U €ro MOCIEACTBUS

Xumus 1 310pOBbE YesioBeka. JlekapcTBeHHbIE
cpencTaa

Xumus muiy. Poas XUMUK B 00ecIIeueHuN
MUILIEBOM 0€30I1aCHOCTH

KocMernueckue u mapdroMepHsie cpeacTBa.
briToBas xuMus

XuMHs B CTPOUTEINLCTBE. BaxkHeiue
CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE
MaTepHaIbl

XuMUs B CEILCKOM X03siicTBe. OpraHuyeckue
U MUHEpaJbHbIE YI100peHus

CucremMaru3anus ¥ 0000IIeHre 3HAHUH 110
TeEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

bu6mmoreka IJOK
https://m 21
bubmuoreka [IOK
https://m Ofel
bubmuoreka [IOK

https://m.edsoo.ru/2e45a44f

bubaunoreka IIOK
https://m.edso0.ru/9f11bf51
bubmuoreka IJOK
https://m.edsoo.ru/a6552721
bubmuoreka [IOK
https://m.edsoo.ru/1f7b5Sbd2
bubmuoreka IJOK
https://m.edsoo.ru/da42d5a9

bubmoreka IJOK
https://m.edsoo.ru/61e69003

bubnmuoreka [IOK
https://m.edsoo.ru/fd39587d

bu6mmoreka IJOK
https://m.edsoo.ru/db979¢70



https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




YYEBHO-METOAUWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

« Xumust; yniryonenHoe ooydyenue, 10 knace/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueit Jiynuna B.B. O0uiecTBo ¢ orpaHu4eHHOM
0oTBeTCTBEHHOCThIO «IPODAY»; Akmoneprnoe obiectBo «3narenbcTBo
«IIpocserenue»

» Xumus; yriryonenHnoe odyuenue, 11 kinace/ Epemun B.B., Ky3smenko H.E.,
HpoznoB A.A., u np.; moxa penaknueit Jlynnna B.B. O6mecTBo ¢ orpaHu4eHHON
0TBETCTBEHHOCTHIO «JIPO®DAY; AxkuimonepHoe o6miectBo «M3narenbcTBo

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






