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MNOACHUTEJIBHASA 3AIINCKA

PaGouas nmporpamma Mo XMMUU Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTenbHOI POTrpaMMBbl CpeaHEro o0111eT0
oopazoBanuga(POIl COO), npencraBieHHbx B DepepaqbHOM TOCyJapCTBEHHOM
oOpazoBarenbHoM cTanaapre COO, c¢ yuérom Konuenmuu npenogaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTEeNbHBIX OpraHu3auusx Poccuiickoi
@denepanyy, peanu3yloOIUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBbl, H
OCHOBHBIX ToNOkeHU «Crpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Odeneparuun Ha niepuoa a0 2025 roma» (Pacmopsbkenue I[lpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha YpOBHE YIIyOJIEHHOTO M3y4Y€HHUS 3aHMMaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanus ywammxcsa 10-11 xmaccos.
WN3yuenue mpeamera, peaquzyeMoe B YCIOBUAX JudPepeHInpoBaHHOTO,
npouibHOro 0Oy4YeHHs, MpU3BaHO oOOecneunTh OoO0Ee00pa30BaATENbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOAMMYIO  JUIs
aJlanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSM KH3HU B COIUYME, a TAKXKe IS
MPOJOJDKEHUs O0y4YeHUs] B OpraHu3auusix npodeccruoHaibHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS OJHON U3 IPUOPUTETHBIX JUCLIUILINH.

B nporpamMme no XMMHM Ha3Hay€HUE IMpeaMeTa «XUMUS» MOIydaeT
NOoAPOOHYI0  WHTEPHIPETAlMI0 B  COOTBETCTBHM C  OCHOBOTMOJATrarolIMMU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBIIGHHOCTH IieJieH, COAep:KaHus,
pe3ynbTaToB OOydYeHHs M TpPeOOBAaHUM K YPOBHIO IOATOTOBKH BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SIBISIFOTCS CJIEIYIOLIME BBIIOJHIEMBIE MPOrpaMMON IO
XUMUHU (PYHKITUN:

e HMH(QOPMALMOHHO-METOAMYECKAsl, peanu3alus KOTOpoll obecrieunBaeT
MOJIyYeHHE NPEICTaBICHUA O LENsAX, COJIepKaHUHM, OOUIel cTpareruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHS 00YyYarOIIUXCsl CPEICTBAMU MIpEeIMeETa,
M3y4aeMoOro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOILAs, KOTOpast peaycMaTpuBaeT
ONpEJENICHNE: MNPUHLMIIOB CTPYKTYpPUPOBAHUS W TOCIEI0BATEIbHOCTU
U3y4eHUs Y4eOHOro MaTrepuaja, KOJIUYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTePUCTUK; MOIXO0I0B K (OPMHUPOBAHUIO COACPIKATEIHHOM OCHOBBI
KOHTPOJII U OLEHKH OO0pa3oBaTENbHBIX JOCTHKEHUW OOYyYarolUXcs B
paMKax HWTOTOBOM aTrTecTauud B (OpME €IUHOr0 TOCYyAapCTBEHHOIO
’K3aMEHa N0 XUMUHU.

[Iporpamma A yriyOaEHHOTO U3YUYEHUSI XUMUU:



e yCTaHABIWBAaeT WHBAPUAHTHOE MPEIAMETHOE COJEp’KaHUe, 00s3aTeIbHOEe
JUIST W3y4YeHUsT B paMKax OTAENbHbIX Npoduiiel, mnpegycMarpuBaet
pacnpeneieHue M CTPYKTypUpPOBaHHME €ro IO KjaccaMm, OCHOBHBIM
CoJIep KaTeNIbHbIM JIMHUSIM/pa3ienaM Kypca;

e JaéT MpPUMEpPHOE paclpelesieHne Y4eOHOro BPEMEHM, PEKOMEHIYEeMOIo
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e IMpeJiaraeT MNPUMEPHYIO TOCIEIOBATENbHOCTh H3YUYEHHUS Y4eOHOro
MaTepuaia ¢ y4€TOM JIOTMKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXIPEAMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3yUYeHUs IpeIMeTa
Ha yriyOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oOpa3oBaHUs, COJAEPKATENbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
MIPOrPaMMBI CpEIIHETO oO1ero oOpa3zoBaHuUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), & TaKXe€ C YUYETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATEIbHBIX JACHCTBUN  OOydYaromierocs IO OCBOEHHUIO
CoJIep KaHMs IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3MUIMSM B MPOrpaMMe IO XUMHUU TPEIyCMOTpPEHA
MPEEeMCTBEHHOCTh C OOY4YEeHHMEM XMMHUU Ha YPOBHE OCHOBHOIO OOILETro
oOpazoBaHusa. 3a TpefeiaMd YCTAaHOBJICHHOM MpOrpaMMoM MO  XHUMHH
o0s13aTeNIbHON (MHBApPUAHTHOMN) COCTABIISIONIEH COAEpKaHUS Y4eOHOro IpeaMeTa
«Xumus» OcTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUaTUBHOW COCTABIISIFONICH,
KOTOpas JOJDKHA OMNPENENsThCS B COOTBETCTBUM C HANpaBIEHUEM KOHKPETHOTO
npoduis 00y4yeHus.

B cootBercTBUM € KOHUeNTyaldbHbIMU mnoJoxeHusMu OI'OC COO o
HAa3HAYEHUU TPEIMETOB 0a30BOTO M YIIyOJEHHOrO YpPOBHEH B CHCTEME
nuddepeHiupoBaHHOT0 O0y4YEeHHUsI Ha YpOBHE CpEAHEro ooOiiero oOpa3oBaHUs
XUMHUSI Ha YPOBHE YINIyOJEHHOIO M3YyYEHHs HANpaBIE€H Ha peaau3aluio
IIPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TallOM  IOJYYEHUS  XHUMHYECKOIrOo
oOpa3oBaHHS B paMKaX MW3yUYEHHUS CHEIUAIbHBIX E€CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX JTMCUUIUIMH B By3aX M OpraHu3alusaX CpeAHero npodheccruoHaibHOro
oOpa3zoBaHud. B 3Toil cBf3M H3yueHHE NpeaMeTa «XUMHUS» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pAaclIUpeHue M yriayOJeHHe TEOpeTHYEeCKOW |
MPAKTUYECKON MOATOTOBKU OOYYalOIUXCsl, BEIOPABIINX OMPENEIEHHBIA MPOPUITH
oOy4eHMsI, B TOM YHUCJE C MEPCIEKTUBOMN MOCIEAYIOMIEro NOMyYeHUsI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusx npodeccuoHalIbHOro oopazoBanus. Hapsiay ¢ atum,
B cBere TpedoBanuii ®I'OC COO Kk mIaHUPYEeMBIM pe3yJbTaTaM OCBOCHHSI
denepanbHOlt 00pa3oBaTENbHONW MPOTPAMMBI  CpeAHEro 001ero oOpa3oBaHUs
U3ydeHue ImpeaMeTa «XUMHUS» OpPHEHTHPOBAHO TaK)Ke Ha pelleHue 3ajad



BOCIIUTAHUSI U COIMAILHOTO PAa3BUTUS OOydYaromuxcs, Ha (popMUpOBaHHE Yy HUX
OOIIEMHTEIUIEKTYa IbHBIX YMEHHUM, YMEHUIM pallMOHaTU3alui y4eOHOTO Tpyla U
000OIIEHHBIX CHOCOOOB  JICSITEIHHOCTH, HWMEIOIIMX MEXAUCIUIIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBastomuMu  ripeMeTa « XUMHEs» Ha YPOBHE YIUIYOJIEHHOTO WU3y4YEHUS
ABIIAIOTCSL YIUIyOJNI€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas Xxumus». [Ipu onpeneneHnuu Moaxo10B K 0TOOPY U CTPYKTYPHOMH
OpraHu3alMy COJEpKaHus STUX KypCOB B MporpaMMe IO XHMHHU 32 OCHOBY
npuHaTel nojoxkeruss GI'OC COO o pasznuuusx 0a30BOTO U YIUIyOJIEHHOTO
YPOBHEH U3yUYeHUs MPEAMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHUYecKass XUMHUSD COCTaBIs€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yYeHHs TpeaMera. JTa CUCTEMa
3HAHMM TMOJy4YaeT ONpeneiIE¢HHOE TEOPETHUYECKOE [OMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIUK 00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha yrIyOJ€HHOM YpOBHE H3Y4YEHHUsI MpeaMeTa olecredeHa
BO3MOXXHOCTh 3HAYMUTEIHLHOTO YBEIWYEHUS O0BbEMA 3HAHUH O XHUMHYECKUX
AJIIEMEHTaX U CBOMCTBaX WX COCJUHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPECTABICHUM O CTPOCHUM BEIIECTBA, XMUMHUYECKON CBS3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEeaKlUi, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS] XUMUYECKOW KUHETUKHU
U TepMOAMHAMuKU. M3ydeHue mnepuoanueckoro 3akoHa u llepmogmueckon
CUCTEMBl ~ XHMHYECKHX  DJIEMEHTOB 0azupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKUX MPEJCTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasl CBS3hb
OOBSICHSIETCA C TOUKHU 3PEHUS PHEPIeTUUECKUX U3MEHEHUN Mpu €€ 00pa30BaHUU U
pa3pyIieHnd, a TakKe ¢ TOYKH 3pEHUsS MEXaHU3MOB e€ oOpa3oBanus. M3ydenwue
TUMIOB ~ peakuuMid  JOmojHseTcs  (OPMUPOBAHMEM  MpEACTaBIECHUNM 00
ANEKTPOXUMHUYECKHUX TPoIleccax U JIEKTPOJIM3E PACIJIaBOB U PaCTBOPOB BEIIECTB.
B kypce opraHnuyeckol XMMHUU TPU PACCMOTPEHUM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN yAeNseTcs 0co00e BHUMaHUE BOmpocaM 00 AIEKTPOHHBIX dddeKTax,
O B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKlui.

Ocoboe 3HayeHHWe UWMEET TO, YTO Ha COAEpKAaHUE KypCOB XHMHUU
yIIIyOI€HHOTO YPOBHS U3yUYEHUS JIJIsl KIIACCOB OMpPeAeIEHHOr0 podus (T1aBHbBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JONOJHCHHH K oOmeld cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEKHBIE MpeaMeThl. Tak, Halpumep,
B COJCP)KaHUM MpeaMeTa I KJIACCOB XUMUKO-(PU3NYECKOro mpoduis 0oJbiioe
3HaueHHue OyIyT MMETh AJIEMEHThl y4eOHOro marepuaina mno oduieil xumuu. Ilpu
M3YYEHUU TIpeJMeTa B JAaHHOM CiIy4yae akIeHT OyJeT cjenaH Ha OOUIHOCTH
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHas Teopus B (PU3MKE), 3aKOHBI COXPAHCHHS



MacCcbl M JHEPIUM, 3aKOHBI TEPMOJWHAMHUKH, JJIEKTPOJIM3A, IPEIACTABICHHUS O
CTPOECHHUH BELIECTB U JIPYTOE.

B TO xke BpemMs B COIEpXKAaHWM NpeAMETa s KJIACCOB XHMHUKO-
Oounonornyeckoro nmpoduiist OONbIINKA yAEIbHBIA BeCc OyJeT MMETh OpraHuyecKas
xuMusg. B 3TOM cimydae mpedocTaBisieTCsl  BO3MOXKHOCTH Uil OoJiee
OOCTOSITENIBHOTO ~ PACCMOTPEHMSI XMMUYECKOW  OpraHu3alMd  KIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K NpPHUMEPY, TaKHUe
CTPYKTYpPHbIE€ KOMIIOHEHTBI, KaK JHUMIUAbI, OEJKH, YIJIEBOJAbI, HYKIEHMHOBBIC
KUCJIOTBHl U Apyrue. lIpm 3TOM 3HaHMS O COCTaBE M CBOMCTBAx IPEICTABUTENEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIyKaT OCHOBOWM [JIi W3YYEHHUS
CYILLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mumane ¢opMmHpoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHHUS
OOIIEeHayYHbIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHSI HAYUHbBIX
3HAaHMM H3y4eHHE MpeaMeTa «XuMus» Ha yriayOJEéHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHbIMH MpEAMETaMH, BXOJSMUIMMU B COCTaB
npeaIMeTHbIX obnacteil «EcTecTBeHHO-HAy4yHBIE MpeAMEThl», «MareMartuka Hu
uHdopmaTrKa» 1 «Pycckuil sI3bIK 1 TUTEpaTypay.

[Ipn u3ydyeHuun yuyeOHOro mnpeamera «XuUMUsS» Ha YIIyOJIEHHOM YpOBHE
TaKke, Kak Ha YpOBHE OCHOBHOTO U CpeJHEro oo1iero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7aueii NEPBOCTENEHHOW 3HAYMMOCTH SBIJISIETCS (DOPMUPOBAHHE OCHOB
HAayKl XUMHUU Kak o00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, HPAKTUYECKOU
JIEATEIIbHOCTH Y€JIOBEKA U OJTHOIO M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemienue
TOM 3aJaud Ha YIUIYOJIEHHOM YPOBHE M3YYEHHsS NpEeIMETa Mperoiaract
peann3alnnio TAKUX LEJIeH, KaK:

e (dopMupoBaHHE TpPEACTABIEHUI: O MaTepUaJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TIO3HABAEMOCTH SIBJIEHUW MPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil poiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  PEHIEHUH  MpoOJeM
HKOJIOTHYECKOM, IHEPTreTUIECKON M MUINEBON OE€30MacHOCTH, B Pa3BUTHH
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecleyeHnn palrdoHAIbHOTO MPUPOJONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEIOBEKAa, a TAKXKE 3KOJOTHYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CPELIE;

e OCBOCHME CHCTEMBbI 3HAHUW, JIKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIONIECH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa: PyHIaMEHTAJIbHBIX
MIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs XHUMHUYECKHX pEaKUui, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CUCTEMAaX, 00 00mux
Hay4YHBIX IIPUHIIMIIAX XUMUYECKOTO MTPOU3BOICTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHWYECKUX 3HAHUU [JIs1 OOBACHEHUS
KIIFOYEBBIX HMJICH M MpOOJIeM COBPEMEHHOM XHUMHH, JJII OOBSCHCHHS H
MIPOTHO3UPOBAHUSI SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO TPUPOAY;
IPAMOTHOTO pelieHus Ipo0eM, CBI3aHHbIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJiu3a U OIEHKH C MO3UIIMI SKOJIOTHUYECKOM 0€30MaCHOCTH MOCIIEICTBUM
OBITOBOM W TPOM3BOJICTBEHHON JICATCILHOCTH 4YEIOBEKA, CBS3AHHON C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BaHUEM U  IepepaboTKoOn
BEIIICCTB;

yrilyOjeHue  MpeJCTaBICHU O  HAay4YHbIX  METOJaxX  IO3HaHUf,
HEOOXOJUMBIX I TPHOOPETSHHs] YMEHHH OPHEHTHPOBATHCS B MHpPE
BEIIECTB U OOBSICHEHHUS XUMHUYECKUX SBJICHUN, HMMEIOIMIUX MECTO B
MIPUPO/JIC, B MPAKTUYECKOM JIEITEIILHOCTH U TTOBCEHEBHOM KU3HHU.

B mmane peanmzanuy TEpBOOYEPETHBIX BOCHUTATEIBHBIX W PA3BUBAIOIIUX
GYHKIUNA TIEIOCTHON CHUCTEMBI CpPEHEro OOIIero oOpa3oBaHUS MPU N3YUCHHH
npeaMeTa  «XuUMHUS» Ha  YIUIyONE€HHOM  ypOBHE OCOOYHO  aKTyalbHOCTh
IpUOOPETAIOT TaKUE IeNU U 33/1a49H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SBJIICHUHA TPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTH TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMKM K OOYYEHUIO U [O3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJII0O ¥ CaMOBOCHHTAaHHIO  HAa  OCHOBE  YCBOGHUSA
0O0IIEYeIOBEYECKUX [IEHHOCTEH;

pPa3BUTHE MMO3HABATECIIBHBIX HHTEPECOB, MHTCIICKTYAIbHBIX M TBOPUYCCKUX
crocoOHOocTeM oOyuarommxcs, (opMHpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBHIO YCIEHTHOW MPpodhecCUOHATBHOM M 00IIECTBEHHON JIeITeNbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M IOTPEOHOCTH B
310pOBOM 00pase KU3HU;

dbopMHupOBaHWEe yYMEHUN W HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BaAHNUS,
Pa3BUTHE PKOJIOTMUYECKON KYJIbTYpPbl, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU PKOJIOTHUUYECKOHN JAEeSITSIbHOCTH.

OO0miee 9nCiIo 9acoB, MPEAYCMOTPEHHBIX IS U3YYCHHS] XUMUH Ha yTIyOJIeHHOM
YpPOBHE cpeaHero obmero obpaszoBaHus, coctaBiasier 204 vacoB: B 10 kiracce —
102 gaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 gaca B Hefienio).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOM XMMUH.

IIpenmer W  3HAaYeHHE  OPraHUYECKOW  XHUMHUHU, I[PEICTABICHHE O
MHOT000pa3uy OpraHM4eCKUX COCIUHEHHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXHOCTH aToma yIJIEpoJa. XMMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpPUAM3ALMM AaTOMHBIX oOpOuTasnei
yraepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKUenToOpHbI). THUNBl NEepeKpbIBaHHUS AaTOMHBIX OpOUTaNe, G- U T-CBA3M.
OpunHapHasi, ABOIHas U TpolHas cBA3b. CIOCOOBI pa3pbiBa CBS3€H B MOJEKYJIaxX
oprannyeckux BeulecTB. [loHstne o cBOOOAHOM paaukane, HyKIeopuie Hu
aneKkTpodue.

Teopust cTpoeHuss opraHndeckux coequHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPHH CTPOCHHUS
OpPraHUYEeCKUX COelMHEHUH. MolleKysipHble U  CTPYKTypHblE  (HOPMYIIBI.
CrpykrypHble (QOpMyJbl PA3IMYHBIX BHUJOB: pa3BEpHyTas, COKpallEHHas,
ckenetHas. M3omepus. Buuabl u30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPGEKTH B MOJIEKYJIaX OPraHMYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN YPPEKThI).

[TpencraBinenne o KiacCUPUKAUMU OpraHudeckux BemiecTB. lloHsaTue o
byHnkunoHanbHOM rpymnmne. ['omonorus. I'omonoruueckue psanpl. CucreMaruyeckast
HoMeHKkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX IIPEACTaBUTEIICH.

OcobeHHocTy M Kiaccu(UKaMs OpraHndeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTEBHBIE PEAKIIMM B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX IPEBPALLCHUIA:
O3HaKOMJIEHHE C oOpa3lamMd OpPraHUYECKUX BEIIECTB U MaTepHajJaMd Ha UX
OCHOBE, OIBITHI II0 NPEBPALICHUIO OPraHUYECKUX BELIECTB INPU HArpeBaHUU
(rutaBieHue, OOYIVIMBAaHWE W TOPEHHE), KOHCTPYUPOBAHUE MOJEIEH MOJICKYI
OpPraHWYECKUX BELIECTB.

Yriaesoaopoasl.

Anxansel. ['omonorudeckuil psja ajakaHoB, oOmas Ggopmyiia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKAHOB, SP’-
ruOpuan3anys aTOMHBIX OpOuTanel yriepona, o-cBsi3b. dusnueckue cBOICTBa
AJIKaHOB.



XUMUYECKHE CBOMCTBA AaJKaHOB: pEaKIHMH 3aMElIeHUsl, W30MEpPU3alNH,
JETUAPUPOBAHUS, IUKIN3ALNHI, TUPOJIN3a, KpeKUHra, ropenus. IIpeacraBinenue o
MEXaHHU3Me PEaKIui paJuKaJIbHOrO 3aMEIICHHUS.

Haxoxpaenue B npupojae. CriocoObl MOTyUYeHHs] U TPUMEHEHHUE AJIKAaHOB.

[uxnoankanel. O0mas Gopmyia, HOMEHKIAaTypa U u3oMepus. OcoO0eHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOMCTB MaiblX (IUKIONPOINAH, LIHUKIOOyTaH) W
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTEKCaH) HUKIoaIKaHOB. CrocoObl MOJy4YeHUs U
MIPUMEHEHUE ITUKIIOATKAHOB.

Ankensl. ["'oMonornyeckuii psija aJkeHoB, oOmias Gopmyira, HOMEHKIIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ — ajlKeHOB, Sp’-
rudopuan3alus aTOMHBIX opOuTaie yriepoaa, 6- U T-CBA3U. CTpPyKTypHas H
reoMerpudeckas (muc-tpanc-) wuzomepus. DU3NMUECKHME CBOICTBAa AJKEHOB.
XHUMUYECKHE CBOWCTBA: PEAKIMU MPUCOEAUHEHHUS], 3aMEIICHUSI B O-MOJIOKEHUE
IIpU JBOMHOM CBSI3U, MOJUMEpU3auuu U okucieHus. IlpaBuio MapKOBHUKOBA.
KauecTBeHHbBIC peakiiMu Ha JABOWHYIO CBsI3b. CIIOCOOBI MOJyYEHHUS U IPUMEHEHUE
AJIKEHOB.

Ankanuenbl. Knaccudukarus ankaaneHoB (CONpsOKEHHbBIE, N30JIUPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoegunenue. Ilonumepuszamus
CONPsHKEHHBIX IMeHOB. CrIocOObI MOTYUYECHHS U TPUMEHEHHE AJIKAJUEHOB.

Anxunbl. ['oMonornyeckuii psii aKUHOB, 00mas ¢hopmysa, HOMEHKIATypa U
M30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJKHUHOB, Sp-
ruOpuau3anus aTOMHbIX opOuTaneit yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XUMUYECKHE  CBOMCTBA:  peakluu  NPUCOCAUHEHUS,  JUMEpU3alud U
TpUMepHU3aluu, okuciaeHus. Kuciorusle CBOKMCTBAa aJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEeHHBIE peaKIy Ha TPOHHYIO CBsI3b. CIIOCOObBI MOTydeHUS
Y IPUMEHEHHUE aJIKUHOB.

ApomaTtuueckue yrieBoJaopoAsl (apensl). ['omonormyeckuid psii apeHoOB,
obmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKybl Oenzona. Du3MUecKue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKLUU 3aMEICHUs] B O€H30IbHOM KOJIbLIE U
YIJIEBOJIOPOIHOM paJvKale, peakiuyu MNPUCOCIAUHEHUS, OKHUCJICHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUSHTUPYIOIIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpE aJIKUIBHBIX PaTUKaIOB, KapOOKCHUIIBLHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupona. [lonumepusanus crupona. CriocoObl MOMydeHUs: U
MIPUMEHEHUE apOMaTUYECKHUX YIIIEBOJIOPO/IOB.

[Tpuponnslii ra3. [lonmytHeie HedTsHBIEe Ta3el. HedTh U €€ mpoucxoxaeHue.
Kamennslii yroiap u npoaykrthbl ero nepepadorku. CrocoObl nepepaboTku HedTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATAIMTUYECKUI), PUDOPMUHT, MTHPOIH3.
[IpomykThl nepepabOTKH HEPTH, UX IPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMU YTJIIEBOI0OPO/IOB.

DONEKTPOHHOE CTPOCHHE TaJOTEHIIPOU3BOJIHBIX YTIIIEBOJOPOAOB. Peakiuu
3aMENIEHUsl Tallor€HAa Ha TUIPOKCOTPYIY, HHUTPOTPYIIY, [UAHOTPYIIILY,
amuHorpymnmy. JlelicTBue Ha TraJOoreHNpOru3BOAHBIE BOJHOIO M CIHPTOBOTO
pacTBopa WIENOYM. B3aMMOIENCTBUE IUTATOTCHAIKAHOB C MAarHMe€M U LHUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSIX. Hcnons3oBanue
raJIOTCHIPOU3BOHBIX  yTIEBOJAOPOJOB B OBITY, TEXHUKE W TIPH CHUHTE3E
OpraHWYECKUX BEUIECTB.

OKCIepUMEHTAIbHBIE METOJbl W3YUYEHMsS BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (PU3NYECKUX CBOWMCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii YrieBOJOPOJOB Pa3IUYHBIX KIIAcCOB (OOecIBeYMBaHWE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa IMEpMAHIaHaTa Kajaus, B3aUMOJICHCTBHE allETHIICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHaApY>KEHHE
yriiepoga ¥ BOJOpPOJA B OPraHUYECKUX BEIECTBAX, MOJYYEHUE HTWICHA U
M3Y4YEHHUE €ro CBOWCTB, O3HaKOMJIEHHE C Kosuiekiusmu «Hedtb» u «Yromby, c
oOpa3llaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIHPOBAHUE MOJEKYII
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoaconep:kamnue opraHudecKue coeJMHEHHU.

[Ipenenbubie ogHOaTOMHBIE CHHUPTHl. CTpOoeHHE MOJEKYJ (Ha MpUMepe
METaHOJIa W 3TaHona). ['omonoruueckuit psn, obmas Qopmyna, H30OMepHs,
HOMEHKIaTypa ©  kiaccudukanusa. Dusnueckue CBOMCTBA  MpeleNbHBIX
OJIHOATOMHBIX CHUPTOB. BoJopoiHbIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: pEAKUMHU 3aMEIIeHUs, JeruapaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OPraHUYECKUMU UM  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBUE ATaHOIa U METaHOJa
Ha oOpranusM uesnoBeka. CrocoObl MOMYYEHUS M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie 3¢upsl, HOMeHKIaTypa U n3oMepusa. OcoOeHHOCTH (HU3HUECKUX U
XMMHUYECKUX CBOMCTB.

MHOroatoMHble CHOUPTHI — JTWICHIJIUKOJIb W TiAUlepuH. Dusnyeckue u
XUMUYECKUE CBOMCTBA: PEAKIMU 3aMEILCHHS, B3aUMOJECHCTBUE C OPTraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAyeCTBEHHAs pEaKkuus Ha MHOTOaTOMHBIE
cnupThl. [IpencraBieHue o MexaHU3ME peakluil HYKICO(UIBHOTO 3aMEIICHMUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl TMOMy4YeHUsT UM NPUMEHEHUE
MHOT'OAaTOMHBIX CIIHPTOB.

@®eHon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE THUIPOKCOTPYIIbI U
O0eH3opHOrO snupa. duszndeckue cpoicTBa (eHosa. OCOOEHHOCTH XUMUUYECKUX



cBoiicTB (eHona. KavectBeHuwie peakimu Ha (enon. ToxcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cMona.

KapOoHuiibHbIE COEIMHEHUS — albJAETU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpymIibl. ['oMosiornueckue psiibl aabIAeruI0B U KETOHOB, 00IIas
dbopmyna, mzomepus U HOMEHKIaTypa. du3nueckue CBOWCTBAa ajbACTUAOB U
KETOHOB. XMMHUYECKHME CBOWCTBAa  albJECTHIOB U  KETOHOB:  PEaKIUU
npucoenuuenusa. OKHUCIIEHHUE albJAEeTU0B, KAUECTBEHHbIC PEaKLUU Ha allbJIerU/bl.
CriocoObl OJTy4YeHHsI U IPUMEHEHHE aIbJETHI0B U KETOHOB.

OMHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIIaTypa. Pu3nyeckue CBOMCTBa
OJIHOOCHOBHBIX MpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWMCTRBA,
peakuus dSTepuduKalM, peakUud C YYacTHEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBONCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HENPEIENIbHBIX M apOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIOT, THUIPOKCUKapOOHOBBIX KUCHOT. [IpeacraBurenu BBICHIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, NaJIbMUTHUHOBAs, OJEUHOBAs, JUHOEBAA,
JuHONIeH08as KUCIOThl. CIIOCOOBI MOTYYEHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonornueckuii pan, obuias ¢gopmyrna, U30Mepus U
HOMEHKJIaTtypa. Duznyeckne M XUMHYECKHE CBOWMCTBA: THUIPOJIW3 B KHUCIOW H
HIEJIOYHOM Cpeie.

Kupei. Ctpoenue, pu3nueckue U XMMHUYECKUE CBOMCTBA KUPOB: TUAPOJIH3 B
KHCJION U 11es1ouHol cpesie. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIUX OCTATKH
HEIpPEeNENbHbBIX )KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpIa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIIEE JICHCTBHE.

O6mas xapaktepucTuka yrieBojoB. Knaccudukanus yriieBoaos (MOHO-, 11-
U nonucaxapunbl). MoHOcaxapuIbl: TJIOKO3a, (PPyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. Pu3ndecKue CBOMCTBA W HAXOXJCHHE B MpHpoje. DPoTOCHHTES.
XHUMUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJACTUIHON
rpynn, CHOUPTOBOE W MOJOYHOKHCTIOE OpoxeHue. [IpuMeHeHue TIioKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH Opranusma. Jlucaxapuapl: caxapos3a, MajiabTo3a U
nakTo3a. BoccraHaBiauBaromye 1 HEBOCCTaHABIIMBAOLIME aucaxapuibl. ['uaponns
nucaxapunoB. HaxoxaeHnue B nmpupojie U npumeHenue. [lonucaxapuapl: kpaxmard,
IJIMKOTeH W uesuttono3a. CTpoeHne MakpoMOJeKysd Kpaxmana, T[JIMKOT€Ha H
nemnono3bl.  dusznyeckre CBOMCTBA KpaxMmajga M LEJUIH0JI03bl. XHWMHYECKHUE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas pEaklUHs C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, MoidydeHue 3(upoB uemuionossl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MPEBpalllCHUIN:
PacTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHHE ATWJIOBOI'O CIIUPTA B aJbJETH] Ha PACKAIEHHOU MEIHOM IMPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CIHPTA AUXPOMATOM Kajivs (BO3MOKHO HCIOJIb30BAaHHE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albJETUlibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) wu  rumpoxcumom  meau(ll)), peakums riMIepuHa €
ruapokcuom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bI ¢ ruiapokcuaoM meau(ll), BlaumonericTeue
KpaxMajla ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTANbHbBIX 3a7a4 1o TemaM «CHUpTHI U
dbenonby, «KapooHoBbie KUCTOTHL. CIIOXKHBIE Y(DUPBD».

A3o0Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMUHBI — OpraHUYeCKHe MPOU3BOAHbIE aMMHaka. Knaccudukaiuss aMUHOB:
amudaTUdecKue ¥ apoOMAaTHUECKHe; TEePBUYHBIC, BTOPUYHBIE K TPETHUYHBIE.
Crpoenne moiekyn, oOmas popmyna, n3oMepus, HOMEHKIATypa U (U3HUECKHUE
cBOicTBAa. XMMHUYECKOE CBOWCTBAa anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHHSL.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomaTuyeckoro psana. CrpoeHue
aHuiauHaA. B3anMHOE BiIMsTHUE TPYIIT aTOMOB B MoJieKyJie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHAa. KadecTBeHHbIe peakiuu Ha aHUIMH. CrocoObl
MOJIYYCHUS] M TpPUMEHEHHE anudarudecknx aMuHOB. [lomydeHuwe aHWIMHA W3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTnenbHbIe NPEeACTaBUTENN (.-
AMHUHOKHCJIOT:  TJIMLMWH, ajnaHuH. @DU3MYecKue CBOMCTBA aAMHHOKHCIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX OpPraHUYECKHUX
COCIMHEHUM, peakKius TMOJUKOHJCHCAUU, O0pa3oBaHUE TMENTUIHON CBA3M.
buonoruueckoe 3HaueHre aMMHOKUCIOT. CHUHTE3 U TUIPOJIU3 TENTH/IOB.

benku kak mnpupoaHeie nonuMmepsl. llepBuuHas, BTOpUYHAS W TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OENKOB: THUAPOJIH3, JCHATypAaIlHs,
KaueCTBEHHbIE PEAKIIMU Ha OEIIKHU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB M MX MPEBpaALICHUI:
pacTBOopeHue OEnKOB B BOJE, JCHATypalus OCJKOB IMPU HArpeBaHWUM, IIBETHHIC
peakuiuu Ha O€lmKHM, peHIeHHe OJKCIEPUMEHTANIbHBIX 3a/ad 10  TeMam
«A3zoTcoaepxaine OpraHUYeCKue COEAUHEHUS U «Pacrnio3HaBaHue
OPraHUYECKUX COCAUHECHUIN.

BbicokomoJieKyJIsIpHbIE COeIUHCHUS.

OCHOBHbBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COECIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AIUHU, CPEAHSAS MOJICKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJINMEPHU3ALIHS U TOJUKOHICHCAITHSI.

[Tonumepubie Matepuanbl. I[lmacTmacchl (MOJUATUIICH, TOJUIIPONMIICH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, MOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noydTUICHTepedTanar). Y Tuausamus u nepepadoTka miacTuka.

DnacToMepsl: HaATypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTamueHOBBIN, XJIOPONMPEHOBBIN, U30MTPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BosokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CHEIUATBHOTO Ha3HAYEHUs (Teduion, KeBJIap,
AIIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MNPEBpalllCHUN:
O3HAKOMJIEHUE C Oo0Opa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad mno Teme «Pacmo3HaBaHue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MoJekyasipHOH (GOpMyJibl OPTaHMYECKOTO0 COCIUHEHHS TI0
MacCOBBIM  JIOJIIM DJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIPHOM  (POPMYJIBI OPraHMYECKOTO COEAMHEHUs 10 Macce (00BEMY)
MPOAYKTOB CropaHusi, MO KOJMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB
peakiuu W/WIM HWCXOJIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (OpMyIIbl
OpPraHMYECKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIH CIIOCOOOB
MOJIyYeHHUsI, OMpeeieHUEe JOJIU BBIXOJIa MPOAYKTa PEaKIUU OT TEOPETUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXpeaMETHBIX CBSI3€d MPU U3yYEHUH OPraHUYEeCKON XMMUU B
10 xjacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTEeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHATHH, NPUHATBIX B OTACIBHBIX TMpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO011e ecTeCTBEHHO-HAYYHBIE TTOHATHUS: SIBJICHUE, HAYYHBIA (aKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccuukaius, HaOIIOJEeHUE, U3MEpEHUe,
AKCHEPUMEHT, MOJIEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIleCTBA, (DU3WUYECKUE BEJIMYUHBI, €IUHUIIBI H3MEPEHHs, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHu3M, S3KOcHUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA W TeTepOTPODHBIA TUN TUTAHUS, OpOKEHHE,



dboToCcUHTE3, NbIXaHWE, OENTKHU, YIJIEBOJbL, KUPHI, HYKICHHOBBIC KHUCIOTHI,
(hepMEeHTHL.

['eorpadusi: mone3Hble HCKOMIaeMbIe, TOTLIIHBO.

TexHonorusi: mNHINEBBIE TMPOMYKTHl, OCHOBBI PAIlMOHAIBLHOTO IHUTAHUS,
MOIOIITUE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMHAYECKUM 3ieMeHT. M3otonbl. CTpoeHue
ANEKTPOHHBIX O0O0JOUYEK aTOMOB, KBAHTOBBIC UHCIIA. DHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukanuss XuMUuecKux 3JI€MEHTOB (S-, p-,
d-, f-amementsi). PacmpeneneHwe 5SJIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(MDUTYpAIIMA HOHOB.
DIEKTPOOTPUIIATEIIBHOCTD.

[lepnognueckuii 3akoH u Ilepuoanyeckasl cucreMa XUMHAYECKUX AJIEMEHTOB
HI.N. MenneneeBa. CBsA3b NEpUOAUUYECKOTO 3aKoHA U [lepmogmueckoil cUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM H NepuoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[.1. Menneneesa.

XuMH4YecKasi CBSI3b. BuIbl XMMHYECKOW CBSI3M: KOBAJCHTHAs, HWOHHAas,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUS KOBAJEHTHOW CBSI3M: OOMEHHBINM |
JIOHOPHO-aKIENTOPHBIN. DHEPIrus U JuHa cBsA3H. [10oJIIpHOCTh, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHbie cBsa3u. BopoponHas cBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUSL.

BajleHTHOCT, M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpPEe COECIMHEHUN
AJIEMEHTOB BTOPOTO MEPUOa).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COoCcTaB KOMIUJIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUM.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MOJNEKYJIpHOTO W HEMOJIEKYJSPHOTO  CTPOCHUA.  THIIbI
KPUCTANTMYECKUX PEIIETOK (CTPYKTYpP) U CBOICTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. Mctunuble pactBopsl. [IpeacraBienue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALUU PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HacellieHHeie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcCTamoruaparsl.



Krnaccudukarus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEIEH HEOPTaHUUYECKUX BEILECTB.

Knaccudukanus XuMHUUECKMX peakuil B HEOPraHMYECKONM U OpraHUYeCcKOu
XUMUH. 3aKOH COXPAHEHMS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M NPEBPAILCHUS
OHEPTUU TIPU XUMHUYECKUX peaknusX. TeruioBbie 3(HEKThl XUMUYECKUX PEAKITUH.
TepMoxuMU4eCKUEe ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakiiu, €€ 3aBUCUMOCTb OT Pa3jINYHbIX (PaKTOPOB.
['oMoOreHHbIE U TE€TEPOreHHbIE peakuu. Katanns u KaTan3aTopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOr0 paBHOBecUs. (DAKTOPBI, BIHSIOIIME HA IOJIOKEHUE XUMHUYECKOIO
PaBHOBECUS: TEMIIEPATYpPA, NABIEHUE U KOHLUECHTPALMK BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTtense.

Onextponutuyeckas paucconuanus. CuilbHbIE H C1a0ble 3JIEKTPOJUTHI.
Crenenp aucconuannu. Cpena BOJHBIX pPAacTBOPOB: KHUCIIOTHAas, HEUTpasibHas,
mienouHas. Bomoponnsiii mokazatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu.  CTerneHb  OKUCJICHUS.
Okucnutenb M BOCCTAHOBUTENb. IIpolecchl OKHCIEHHS M BOCCTAHOBIICHUS.
Baxnelmme OKUCIUTENIM W BOCCTAaHOBUTEIW. MeETOJ SJEKTpOHHOro OanaHca.
DIIEKTPOIN3 pacTBOPOB U PACILJIABOB BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS] BEIIECTB M HUX MPEBpalllCHUIN:
pa3oKEHUE MEepOKCHAa BOAOPOAAa B IMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTANIMYECKUX PEHIETOK, MPOBEEHUE PEaKIIUii HOHHOTO 0OMEHA, ONpE/IEIeHHE
Cpeabl pPacTBOPOB C IOMOIIBIO HHIAMKATOPOB, HW3YyYECHHE BIUSHMUS Pa3INYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKONW PEAKIMU ¢ TMOJOXKEHHE XUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumus.

[Tonoxenne HemeraiwioB B llepuoguueckoll cucremMe XUMHYECKHX
anementoB /.M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3NUeCKue
CBOICTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAUIOB (Ha MPUMEpE KUCIOpOAa, CEphI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, gusnueckue M XUMHUYECKHUE CBOMCTBA: PEAKIMU C
METAJUIAMA W  HEMETaJUIaMM, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ wapuasbl.
TonIMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (U3MUecKue u
XUMHYECKUE CBOMCTBA. ['amoreHoBomopoasl. BaxxHenmme KUCIOpOAcOoaepKaue
COEIMHEHHUS TayoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CTIOCOOBI TOTyYECHHUS
rajoreHoB. [IpumMeHeHune rajoreHoB U UX COCTUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W NPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
Kkucinopoaa. Ou3nueckue U XMMUYECKUE CBOWMCTBA M NMPUMEHEHHE KHCIOPOAA U
030Ha. OKCUABI U IEPOKCHUBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MONy4YeHUs, (puznueckue u
xumudeckue cBoictBa. CepoBomopon, cymbduabl. Oxcun cepwi(IV), oxcua
cepbl(VI). Cepuucrass u cepHas KHUCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHmne cepol U €€ COEAUHEHUM.

A3or. HaxoxaeHue B MpUpOAE, CHOCOOBI MONYy4YEHUS, (U3HUECKHE WU
XUMHYECKHE CBOMCTBA. AMMMaK, HUTPUIbl. OKCUIBI a30Ta. A30THCTasi M a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMmenenue azorta
U €r0 COeIMHEHUI. A30THBIE YI0OpEHUS.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MOJydeHUs, (puznueckue u
xumudeckue cpoiictBa. dochuner u dochun. Oxcuapl docdopa, dochopras
kucinota u e€ conu. [lpumenenue ¢ocdopa u ero coemunenuit. PocdopHbie
yaoOpeHus.

Yrnepon, HaxoXJIeHHE B OpUpoOJE. AJUIOTpONHbIE MOAU(DUKAIIUU.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcun yriepoaa(Il), okcua yrnepona(IV), yronapHas kucnora u eé
CoJiu. AKTUBUPOBAHHBIM Yyroyb, ajacopOuusa. DynnepeHsl, rpadeH, yriepojHble
HaHOTPYOKuU. IIprMeHeHne MpocThIX BEIIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHU .

Kpemunii. Haxoxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3UYECKHE U
xumuueckue cBorctBa. Oxcupa kpemHusA(IV), kpemHueBas KUCIOTa, CUIUKATHI.
[IpuMenenune kpeMHus U ero coeanHeHui. CTEKNo, ero nojy4eHue, BUIbI CTEKIIA.

ITonoxenne MetaiuioB B [lepronueckor cUCTEME XUMUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YeK aTOMOB MeTauioB. OOrmiue
¢usnueckue cBoicTBa MeTawioB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CrutaBel METAJUIOB.

DNEKTPOXUMHUYECKUM psifl  HampspkeHud meTtawioB.  OOmmue  crocoObl

MOJTy4eHUS METaJJIOB: THIPOMETAILTYPIus, MUPOMETAIUTYPIHs,
anektpoMeramutyprus. [lonstue o koppo3um mertamioB. CrnocoObl 3alIUuThl OT
KOPPO3HH.

O6mas xapaktepucTuka MeTamuioB I[A-rpynmsl [lepuonuyueckoit CUCTEMBI
XUMUYECKUX JJIeMeHTOB. Harpuit u kanmil: mnonydeHue, QuU3NUECKHE WU
XUMHYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

OO6mas xapakrepuctuka MmetauioB IIA-rpynmel Ileprogudeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB. MarHuii © KajbllUi: TMOJydeHue, Qunyeckue W
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BELIECTB U HUX COCAUHECHUMU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.



ATIOMHUHHN: TTOTy4YeHHE, (GU3NIECKHUE U XUMHUYECKIE CBOWCTBA, MPUMECHEHHE
MPOCTOTO BEIIeCTBA M €ro coeAuHeHuil. AmdoTepHble CBOWCTBa OKCHAA U
TUAPOKCUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI A TFOMUHUSL.

OOmass XxapakTepucThka MeTauioB MoO0ouHbIX noarpynn (b-rpymm)
Ilepronnyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

@u3nuecKne U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpOMATHI, HUX
OKHCIIMTENbHBIE CBOKCTBA. lloyyeHne n npuMeHenne xpoma.

Ou3nyeckue W XHMUYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUM.
Baxueiimue coenunenuss wmapranua(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). [lepmanranaT xaausi, ero OKUCIUTENIbHbBIE CBOMCTBA.

@u3nuecKne U XMMHYECKHNE CBOMCTBA XKeje3a U ero coennuHeHur. OKCHIBL,
ruapokcuasl u conu xkeneza(ll) u xxeneza(lll). [lonyyenue u npumMeHeHue xenesza
U €r0 CIUIABOB.

OU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coeqnHeHui. [lomyuenue u
IIPUMEHEHUE MEU U €€ COEUHEHNM.

[{uuk: momydyeHue, (GU3HUECKHE W XUMUYECKHUE CBOMCTBA. AMdoTepHbIe
CBOMCTBA OKCHJIa U TUJIPOKCHJIA LIMHKA, TUAPOKCOKOMILUIEKCHI IIUHKA. [[pumenenue
[IMHKA U €r0 COeINHEHU.

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsS BEIIECTB M HX MNPEBPALLCHUMN:
u3ydyeHue oOpa3loB HEMETaJUIOB, TOpeHue cepbl, gocdopa, xeneza, MarHus B
KHCIIOPOJIE, M3Yy4YEHUE KOJUIeKIuU «MeTalibl M CIUIaBbl», B3aUMOJCHCTBHUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO MCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA U JKeJie3a C pacTBOpaMu KHUCIOT H
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIUM HA HEOPTraHWYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KaTUOHBI METAJUIOB, B3aUMOJECHCTBHE THAPOKCUAOB ATOMHHHUS WU ILIMHKA C
pacTBOpaMM KHCIJIOT U IIEJIOYEN, PEHIEHUE DKCIIEPUMEHTAIBHBIX 3a/ad [0 TeMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (ochop U HUX COCAUHEHUS»,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTabl TOOOYHBIX MOATPYII.

XuMHA U KU3Hb.

Ponb xumMum B o6ecrie4eH yCTOMYUMBOTO pa3BUTHS yenoBeuecTBa. [lonsarue
O Hay4HbBIX MeETOAAaX IIO3HAHUSA M METOJOJIOTMHM HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHIMIIBI OpraHru3aluy XMMUYECKOT0 MPOnU3BoACTBa. [IpomblieHHbIE
CIOCOOBI MOTYYEHUSI BAKHEHUIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUIaBOB. XUMHYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpElIbl U €r0 IOCIEACTBHS.
Poinb xumuu B 06ecrieyeHIH SHEPreTHIeCKOn Oe30MacHOCTH.

Xumuss W 3I0pOBbe uelioBeKka. JlekapcTBeHHble cpenctBa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poib XUMUHU B pa3BUTUN MEIULIHBI.



XuMHsI TIAIY: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe H00aBKU. Ponb xumun B
oOecrieyeHuu MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOro0 MCIHOJIb30BaHUs MpenaparoB OBITOBOW XWMHUHU B IOBCEAHEBHOM
JKA3HU.

XWMUSL B CTPOUTEIBCTBE: BAKHEHUIINE CTPOUTENIbHBIE MaTepHasbl (LIEMEHT,
0eTOH).

Xumus B CENIbCKOM X03sicTBe. OpraHn4eckre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, KepaMHKa.
Marepuansl g 31€KTpOHUKU. HaHOTEXHOIOTUN.

PacuétHrle 3amaun.

Pacuétpl: Macchl BeniecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEILECTB,
Macchl (00BbEMa, KONMMYECTBA BEIIECTBA) MPOJIYKTOB pPEaKlUU, €CIU OJHO U3
BEILIECTB HMMEET IMpUMecH, Macchl (00BbEMA, KOIMYECTBA BEIIECTBA) MNPOAYKTa
peaKkiuy, €CIM OJHO W3 BEIIECTB JaHO B BHJE pPacTBOpa C ONPEIEIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MAaCCOBOW IO W MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B PACTBOPE, JOJIM BBIXOJA MNPOAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  HU3YYEHUH OOImEeH W
HEOpPraHn4eckord xuMuu B 11 Kiacce oCcylecTBIIIETCS YEPE3 UCMOJb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUN, MPUHSITHIX B OTIACIBHBIX
IIPEAMETAX ECTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBINA (DaKT, TUIIOTE3A,
Teopusl, 3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukaius, MepuoIuyHOCTb, HAOIIO/IEHNUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIb, MOJICIIMPOBAHHUE.

dusuKa: Marepusi, MHUKPOMHUD, MAaKpOMHp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHb,
BEIIIECTBO, TeJl0, O0OBEM, arperaTHOe COCTOSHHUE BEIIECTBa, HJACAJIbHBIN Ta3,
(buznYecKre BETUYMHBI, €TMHUIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buosnorus: kieTka, opraHusm, sKocuctema, ouocdepa, MeTaboIU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB M MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadus: MuHepasibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOIIaeMble, TOIUIURBO,
PECYPCHL.

TexHonorus: XuMUYeCcKass ITPOMBIIUIEHHOCTb, METALUIYPIUsl, CTPOUTEIbHbIE
MaTepualibl, CEIbCKOX035MCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIUIEHHOCTD,
dhapMmalieBTHUYECKAS MPOMBIIUIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX



npcraparoB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeamMera «XUMHUS» HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIOIIME: OCO3HAHHE
OoOy4YarolmMUMHUCs POCCUMCKOM Tpa)KJaHCKOWM HWIEHTUYHOCTU, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOONPEAECTICHNUIO; HATMYNE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIECTBE TNpPaBWJIAMHM W HOpPMAaMH TOBEACHUS; HalU4He
MPaBOCO3HAHUS, SKOJIOTHUECKON KYJIbTYPhl; CHOCOOHOCTh CTABUTH IIEJIM U CTPOUTH
JKU3HCHHBIE TUJIAHBI.

JIndyHOCTHBIE pe3yJIbTaThl OCBOCHUSA IpeaMeTra «XHMUS»  OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OIbITA IO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJaromuxcs B Mpolecce peain3alii 00pa30BaTeIbHON IEATEIIbHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUA MpeaMeTa «XHMHUSD» OTPAXKAIOT
c(hOpMHPOBAHHOCTh OITBITA TIO3HABATEIHLHOM M TMPAKTHUYECKOW EATEIHLHOCTH
oOydJaromuxcs B Mpoliecce peain3alud o0pa3oBaTeNbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAaHMS 00YYAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXXCHUS K 3aKOHY U IIPABOIOPSJIKY;

MPEJCTABICHUSI O COLMAIBHBIX HOPMax M MPABUAJIAX MEKINYHOCTHBIX
OTHOIIEHUW B KOJJICKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JESATEIbHOCTH NIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX M MO3HABaTEIbHBIX 3a]1a4, BBHITOJIHEHHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIN3E PA3TUYHBIX BUIOB YUeOHON ACSATEIBHOCTH;

2) IAaTPMOTHYECKOI0 BOCIIUTAHUS:

[IECHHOCTHOTO OTHOWICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€UYECTBCHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W MPAKTHYECKOTO
IIPUJIOKEHNUS] XHUMHUHU, OCO3HAHUS TOTO, 4YTO JAaHHbIE HAyKH €CTb pe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUN, KPOIMOTIMBBIX  JKCICPUMEHTAIbHBIX  MOHUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpPECA M II03HABATEIbHBIX MOTHBOB B IOJYYEHUMM M MOCIEAYIOIIEM
aHanu3e MH(OpMAIMU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 TIOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBJIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE WU IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEICTBHIA
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHUs IEHHOCTEH 370poBOro U 0Oe30macHOro oOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOtoieHus1 mpaBui 0Oe30MacHoro oOpalleHus C BellecTBaMu B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYIOBOU IEATEIBHOCTH;

MOHMMAHUS LEHHOCTH TNPaBWJ HWHIMBUAYAJIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN U HENPUITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BAaTENbCKOM
JEATENbHOCTH, OOILIECTBEHHO IOJE€3HOH, TBOPYECKOM W APYrMX BHJAAX
NEATENBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

MHTEpEca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECCU PA3IMYHOIO PojJa, B TOM
YHCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUI 10 XUMUMY;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHOM TPAaeKTOPHUHU
oOpa3zoBanus, Oyaymiell mpodeccuu M peanu3alnudl COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0TrN4eCKOro BOCIIUTAHUSA:

HKOJIOTHYECKH LEJIECO00Pa3HOr0o OTHOUIEHUS K MPUPOJE KaK HCTOYHHKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJIbl;



OCO3HAHUSI HEOOXOJMMOCTH HWCIOJIb30BAHUSI JIOCTMKEHHM XUMHM IS
pELIEeHUS BOPOCOB PAllMOHAIBHOTO IPUPOIOIIOIB30BaAHMUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IPUHOCAIIMX BpPEH  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHsI MPOTHO3UPOBATh HEOJIArONPUSTHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPAILATh UX;

HaJIMYUS Pa3BUTOTO IKOJIOTMYECKOTIO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JESITEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COILMAJIBHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HWJCOJIOTHH
xemohoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO DPa3BUTHUA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HAyKH, OCO3HaHHMs €€ pOJau B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUS] 00 OKPYKaloleM MUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEW U perieHuu MpoOJeM COXpaHCHHUS
IIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYMMOCTH XUMUHU JJISI  COBPEMEHHOM
UABUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HANpPaBICHHOCTH W BAXHOW pOJHA B
CO3JaHMM HOBOW 0a3bl MaTepuaIbHOM KYJIbTYpbl, B PpEHICHUU TI00ATbHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOH,
MUIIEBOM U IKOJIOTHYECKONU 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICUeHUH
YCJIOBUHM yCHENTHOTO TPYJla U AKOJOTHMUYECKH KOM(POPTHOU KU3HU KAXKIIOrO 4jeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM T'PAaMOTHOCTH: [OHUMAHHUS CYIIHOCTA METOIO0B
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY>KAloIlEero Mupa u
MIPOUCXOMSAIINX B HEM U3MEHEHUM, YMEHUS JieJaTh 000CHOBAaHHBIC 3aKJIIOUCHUS HA
OCHOBE HAayuyHbIX (DaKTOB W MMEIOUIUXCS JaHHBIX C 1EJIbI0 TOJyYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelIeHws MPo0OJiIeM B pealbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpPECa K O3HAHUIO, UCCIIEI0BATEIBCKOM AEATENbHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW 1O XHMHUU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3nudHbIX chepax npodeccruoHaIbHOMI
JIESITEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysibTaThl OCBOECHUS MPOTPaMMbI 110 XUMHUHM HAa YPOBHE
cpeaHero o61ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE  JJIS dbopmupoBaHus MHPOBO33PEHUS oOy4Jaronmxcs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYUHbIE TOHSTHS, OTPaKarolle
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuky MeTOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepuisi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, HayYHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCIe0BaHue, HAOIIOIEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIpyTHe);

YHUBEpCAJIbHbIC yueOHbIE JIEUCTBUS (MO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBanue ($yHKIIMOHATBHON
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroInXCs;
CHIOCOOHOCTB oOyuarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI M yHUBEpCAJIbHbIC YUueOHbIC
JICUCTBHUS B MIO3HABATEIIBHON U COUAIBHOM MTPAKTHUKE.

MeranpeagMeTHbIe Pe3yabTaTbl OTPAXKAKT OBJIAJCHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETyJSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

1) 0a3oBble JJOrHYecKue JAeiCTBUS:

CaMOCTOATENTLHO  (OpMYJIHpPOBAaTH W aAKTyaJIM3UpOBaTh  MpoOJIeEmMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisiTh LEJIH JeSITEIbHOCTH, 3aJaBasi INapaMeTpbl U KPUTEPUU HUX
JIOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LICJISIMU;

WCIOJIb30BaTh IMPH OCBOCHUM 3HAHWM MPUEMBI JOTHYECKOTO MBIILJICHHUS:
BBIJICJIATh XapaKTEPHbIC NMPU3HAKU TMOHATHW W yCTAHABIWBATh WX B3aWMOCBS3b,
HCIIO0JIb30BaTh COOTBETCTBYIOIINUE TTOHATHS JIJIs1 OOBSICHEHHUS OTACIIbHBIX (DaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUSA W KPUTEPUH IS KIAcCU(HUKAIMK BEIIECTB W
XUMUYECKHUX PEaKIUi;

YCTAHABIMUBATh MPUYUHHO-CIEJACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEAYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTpUBAECMbIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI 1 3aKITIOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUW CHMBOJIUYECKHUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUIM
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (QopMmysa, ypaBHEHHE XHMHYECCKON



peakuuu — MpH pPELIeHUH Y4eOHBIX IMO3HABATENbHBIX U MPaKTUYECKUX 3ajad,
IIPUMEHATh Ha3BAHHBIE MOJEJIBHBIE MPEACTABICHUS IS BBIABICHUS XaPaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEN0BATEIbCKHUE AeiCTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOI'O IO3HAHMS BEIIECTB U XMUMHYECKHUX
peaKIuu;

(bopMyIMpOBATH LIENU U 33J1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MTOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI U1 (DOPMUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEIBHOTO IIJITAHUPOBAHUS M IPOBEACHHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOMIOAATh 3a XOJI0M
npolecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHNSI U BBIBOBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATEIbCKOW U MPOEKTHOU
JeSTENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ad, NPHUMEHEHHIO pPAa3JIMYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ unHgopmManmen:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKAaX UHPopManuu (HAy4dHO-
HOMYJISIpHAsl JIUTepaTypa XHUMHUYECKOTO COJEp)KaHUsA, CIpaBOYHBbIE MocoOus,
pecypcbl MHTEepHeTa), aHanu3upoBaTh MH(GOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
IpEICTaBIICHNUA, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENIPOTUBOPEYNBOCTb;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh PA3IMYHbIE METO/bI NPU MOUCKE U
orbope wuHpoOpMaNMK, HEOOXOAUMOW [IJIi BBINOJHEHHS Y4eOHBIX 3ajad
ONPEEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJINLbI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAy4yHBIH $3BIK B KauyeCTBE CpEACTBa IMpH pabore ¢
XMMHYECKON MH(OpMalMel: NPUMEHSITb MEXIpeIMeTHble ((pu3ndyeckue Hu
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYIibl, a00peBUATYPbI, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:



3aJ1aBaTh BOIMPOCHI MO CYILIECTBY 00CYK/1aeMOi TEMbI B XOJ€ 1Uajora u/uiu
JTMCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHHS IPENJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOU [EATEIIBHOCTH,
ITOJIy4YEHHBIX CAMOCTOSITEIIHO WJIK COBMECTHO CO CBEPCTHUKAMMU IIPU BBIINIOJHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, pealn3alny y4eOHOro MpoeKTa, U (hopMyJIupoBaTh BHIBOJIBI
II0 pe3yJbTaTaM IPOBEIEHHBIX MCCIIENOBAHUM IYTEM COIVIACOBAHUS IO3WULIMMU B
X0/1e 00CYKIeHHSI 1 0OMEHA MHEHUSIMHU.

PeI‘y.]ISITI/IBHl)Ie YHUBEpPCAJIbHBLIC y‘leﬁﬂble IleﬁCTBHH:

CaMOCTOATENILHO IUIAHUPOBATh M OCYILIECTBISATH CBOIO I103HABATENIbHYIO
JeATENbHOCTh, ONpenensis €€ Uelnd M 3aJaud, KOHTPOJUPOBAaTh M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraeéMplii  aJrOPUTM JICUCTBUHM TPHU
BBIMIOJIHEHUN Y4YE€OHBIX M MCCIEAO0BaTENbCKUX 3ajay, BbIOMpaTh Haumbosee
3G (dEeKTUBHBIN Ccrmoco0 HMX pemieHus ¢ y4ETOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSX;

OCYILECTBJISITh CaMOKOHTPOJIb JICATENBHOCTH HAa OCHOBE CAaMOAHANIW3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yJbTaThl OCBOCHHS MIPOrpaMMbl M0 XMMUU HA YTi1yOiIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOHIero oO0pa3oBaHUs BKIIIOYAIOT ClEHUPUUECKUE
JUIs yaeOHOTo npeaMeTa « XUMHUsD» HaydHble 3HaHUS, YMEHUS U CIOCOObI IeHCTBUI
[0 OCBOEHUIO, MHTEPIPETAU U MpeoOpa3oBaHUIO 3HAHUM, BUABI J1E€ATEIbHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C XUMHEN. B
IIpOrpaMMe II0 XUMHH TNPEAMETHBIE pPE3yJibTaTbl IPEACTABICHBI 110 TOAaM
U3Y4YECHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckass XUMUS
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE U 3HAUYCHUU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pPOJId B OOCCIECUYCHHH YCTONYHMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEHICHUH MPOOJIEM KOJIOTHUYECKOU, YHEPreTUYECKON U



NUIIEeBOM 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepHasioB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieyeHun PalMOHAIILHOTO
MPUPOAOIIONL30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOLIEH KyJIbTYpPHI
YeJIoBeKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CPEAE;

BJIAJICHUE  CHUCTEMOM  XMUMHUYECKUX  3HAaHMI, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TTOHATHUS — XUMHUYECKHUI AJIEMEHT, aTOM, SIIPO U 3JEKTPOHHAS
o0ojouka aroma, S-, p-, d-aToOMHBIE OpOMTaIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMsl AaTOMHBIX OpOuTanel, HWOH, MOJeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIEHUS, XUMHUECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBINA CKENeT, PYyHKIIMOHAIbHAS
rpynna, pajgukain, CTpyKTypHble (opmyibl (pa3BEpHYThIE, COKpAallEHHBIE,
CKEJIETHBIE), HM30MEpPHUs CTPYKTypHass M NPOCTPAHCTBEHHas (FeoMeTpHUyecKas,
ONTHUYECKAs), HM30MEPbI, TOMOJOTHYECKUUA psZl, TOMOJOTH, YTIEBOAOPOIBI,
KHCJIOPOJI- U a30TCOJAEPIKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHS] OPTraHUYECKUX
BemiectB A. M. byTnepoBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpeBpalleHUs SHEPrMM NpPU XUMUYECKUX pEaKlUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBJICHUI; MIPEICTABICHHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaKlHil, TEPMOAUHAMHUYECKUX M KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U IPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIN 3pdexTor, opueHTanTsl I u Il pona);
(dakTosoruyecKue CBEIACHHsSI O CBOICTBaX, COCTaBe, MOJYyUYEHUU U Oe30MacHOM
HCIOJIb30BAaHUU BAXKHEUIIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHUYECKOM
NEeATENbHOCTH  YeJlOBEeKa, OOUIMX  Hay4YHbIX  MPHUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHble MpPHU3HAKK MOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA IMPU
OIMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHNM;

c(OpMHPOBAHHOCTh YMEHHIA:

UCII0JIB30BaTh XMMUYECKYI0 CUMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJIIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XUMHUYECKUX PEAKUMU M PaCKpPbIBATh UX CYIIHOCTB:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMil  MOCPEACTBOM  COCTaBIICHHUS
AJNIEKTPOHHOTO OallaHca JTUX peaklMi, peakluuii HOHHOrO oOMeHa NyTEM
COCTAaBJICHUSI UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



M3TrOTaBIIMBaTh MOJIEIN MOJIEKYJI OPraHUYECKHX BEIIECTB ISl WILIFOCTpAlUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTaHABJIMBATh MPUHAICKHOCTh M3yYEHHBIX
OpraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUS MO CHCTEMaTHYECKOU
Homenknatype (IUPAC) u nmpuBoauth TpUBHAIbHBIE HA3BaHUS ISl OTAEIBbHBIX
MPEeJCTABUTENIC OPraHMYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIIUIEPHH,
ATUJICHTJIUKONb, (EHOJ, (QopMalblerul, aleTalbACTull, aleTOH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CT€ApUHOBAsI, OJICMHOBAsS, MaJbMUTHHOBAsI KUCJIOTHI,
TJIMLWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIUH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTb YMEHUS OMNPEIETsATh BHUJ XUMHUYECKOM CBSI3U B
OpraHUYECKUX COEAVMHEHUSX (KOBaJEHTHAasT W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHATHh TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa st 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTh  COCTaB, CTPOCHHE,
dbu3uYecKkre M XUMHYECKUE CBOMCTBA TUIMYHBIX MPEACTaBUTENEH pa3IUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJIKAHOB, IUKJIOAIKAHOB, aJIKEHOB, aJKaJIHECHOB,
AJKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AQJbJAETU]IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHUMN U
aMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, AW- M TOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYHD  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUA C HCMHOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHUSI TMOJTBEPXKIATh Ha KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COSAMHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBSI3U (G- U TM-CBSI3U), B3AUMHOTO BJIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOOPOIHOIO
Chipbsi (He(Th, TNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadboTKHu U
MPAKTUYECKOE PUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYUYHBIX
MeTOJlaX MO3HaHUs — HAOIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUHU, IKCIIEPUMEHTE
(peaJIbHOM 1 MBICIICHHOM) U YMEHHUS IPUMEHSATh 3TH 3HAHUS;

chOpMHPOBAHHOCTH YMEHHUS NPUMEHSITh OCHOBHBIE omnepanuu
MBICIIUTETILHON JESITENIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3alINIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — ISl U3YUYEHUS
CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSIMU U TIPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MaTEepUAIbHOTO €JIMHCTBA MUPA,
HCIOJIb30BaTh CHUCTEMHBIE 3HAHHS IO OPraHUYECKON XUMHUH ISl OOBSCHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHMM: MPOBOJUTH PACUYETHl MO XUMUYECKUM
dbopMmyamM U ypaBHEHHSIM XUMHYECKUX PEAKINI C MCIOJIb30BaHUEM (DHU3UYECKUX
BeMMYMH (Macca, OOBbEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMUMHUUYECKON
(dbopmyJibl BEHIECTBA MO WU3BECTHBIM MACCOBBIM JOJISIM XHMHUYECKUX 3JIEMEHTOB,
MPOYKTaM CTrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIIECHUBATH
C MOO3UIMH  DKOJOTMYEeCKOM  0€30IacHOCTH  MOCJIEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JESATEILHOCTA 4YEJIOBEKa, CBS3aHHONW C mepepaboTkKoi
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATHUS TPAMOTHBIX PEIICHUIN
npo0sieM B CUTYalUsIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJYyYEHUE U H3YYEHUE CBONCTB OpPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAaKIUU YTJIEBOJOPOJOB PA3JIUYHBIX KJIacCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad MO pACIO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IpPaBUII
Oe3omacHOro oOpalieHus € BElIeCTBaMU U JIA0OPAaTOPHBIM O00OpPYAOBAHHEM,
dbopMyupOBaTh IIEb HWCCJEAOBAaHMS, WPEACTABIATh B pasIuyHON (dopme
pEe3yabTaThl SKCIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

cOOJII0JaTh MpaBHUJIa 3KOJOTMYECKH LIEIEeCO00Pa3HOro MOBEICHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B ILEJSIX COXPAHEHHUS CBOETO 3[0POBbS, OKPYKAOLIEH
MIPUPOJIHON CPEIbI U TOCTUKEHHS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEUCTBUS Ha JKHUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAIM3UPOBATH 11€JIeCO00PA3HOCTh MPUMEHEHHUS OPTaHMYEeCKUX BEIIECTB B
MIPOMBIIINIEHHOCTH U B OBITY C TOUKHM 3PEHHUSI COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IIeJICHANIPaBICHHBIA TMOUCK
XUMUYECKOW MH(OpMaLUK B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yuyeOHO-HAy4HAs
JUTEpaTypa, CpencTBa MaccoBoil nudopmarmu, HTEpHET U ApyTHe), KPUTHIECCKU
aHAIM3UPOBATh XUMHUYECKYIO MH(MOpMAIINIO, repepadaThiBaTh €€ U UCIOJIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas W HeopraHuyeckas
XUMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JIUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHHM IPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECIEUYEHHH YCTONYMBOTO
pPa3BUTHSA, B PEIICHUU NPOOJEM IKOJIOTUUECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MATEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTUH, B OOCCIEUYCHUH PAIMOHAILHOTO MPUPOIOIOIH30BAHUS, B
GbopMHpPOBaHUKM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJIOBEKa, a TakKke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBbIO M IPUPOIHOMN

cpene;
BJIaJICHUE CUCTEMOM  XMMHWYECKHUX  3HAHHH, KOTOpas BKJIIOYAET;
OCHOBOIIOJIAraloIue TMOHATUS — XHUMHUYECKHUW DdJIEMEHT, aToM, SApO aToma,

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHbBIE OpOUTAIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMa, THOpHUAM3alUsl aTOMHBIX OpOuTaned, HOH,
MOJICKyJa, BaJICHTHOCTh, AJICKTPOOTPUIIATEIIBHOCTh, CTEICHh  OKHCIICHHMS,
XUMUYecKasi CBsA3b (KOBaJIGHTHAs, WOHHAS, MeETaJUInuecKas, BOJOpPOIHAas),
KpUCTAJUTMUECKasl pEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTEHI,
HEAJIEKTPOJUTHI, AJIEKTPOIUTHYECCKAsS JIUCCOIMAINNS, CTEIEeHb IHUCCOITUAIINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIiy, XMMUIECKOE PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS JJICKTPOIMTHYCCKOW JHUCCOIMAIIUH, TEPHOIUICCKUN
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHUS U
MIPEBpaIISHUs SHEPTUU MPH XUMHUYECKUX PEaKIUAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3BIK
XUMHUH, MHPOBO33PEHUYCCKNE 3HAHWA, JIeXkKallhe B OCHOBE ITOHUMAaHHS
NPUYUHHOCTA M CHCTEMHOCTH  XHMHYECKUX  SBJIICHHHA,  COBPEMEHHBIC
MPEACTABICHUS] O CTPOSHHWM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM H
HaJIMOJICKYJISIPHOM  YPOBHSIX; TPEJCTABICHHS O MeXaHHW3Max XHUMHYECKUX
peaknuii, TEPMOJAMHAMHUYECKUX ¥  KHHETHYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTUYECKHE CBEJICHHS O CBOMCTBaX, COCTABE, IOJYYSHHH M OE301aCHOM
WCIIOJIb30BaHUN BOKHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY M IMPAKTHYECKOMN
NEATETPHOCTH  YEJIOBEeKa, OONMX  HAay4YHBIX  NPHHIMIAX  XUMHYECKOTO
MIPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBJISATH XapaKTePHBIC NMPU3HAKU IOHSATHH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HMCIIOJB30BaTh COOTBETCTBYIOIIUE MOHATHS IMPHU
ONMCAaHWK HEOPTAHWMYECKHUX BEIECTB U UX MPEBPAIICHU;



c(OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIS
coCcTaBi€HMs (OopMyJl BEUIECTB M  YpPaBHEHHM XUMHUYECKHMX peaklui,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTb YMEHHUS OINpPENEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHYECKUX 3JIEMEHTOB B COCIUHEHMSIX, BUJ XMMHUECKON CBs3U (KOBaJIEHTHas,
WOHHAs, MeTAJJIMYeCcKas, BOAOPOJHAsA), THUN KPUCTAUIMYECKONH PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHYECKOW CBSI3M M THUIA KPUCTAUIMYECKOM pEIETKH, OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHUHI:  KJIAacCU(DUUMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIMH O PA3JIUYHBIM IIPU3HAKAM (YHCITY
U COCTaBY pearupyroliux BELIECTB, TEINIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiu3aTopa M
JIPYTHUE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH I KilacCU(pUKaun
M3Y4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(pOpMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPUOANUECKOro 3akoHa /I.
W. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpMUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO INEPHUOIOB
ITepuognueckon CHUCTEMBI J.. Menpeneena, HCTIONB3YS MMOHSITUA
«3HEPreTHYECKUE YPOBHU», «IHEPreTUUECKUE MOIYPOBHM», «S-, P-, d-aTOMHBbIE
opOUTaIN», «OCHOBHOE MU BO30YXKAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKUX DJIEMEHTOB M HUX
coeqMHEeHUM Mno mnepuomaM U rpynnaMm llepuommueckon cucremsr [l .
MeHnneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS
HX JICKTPOHHBIX 000JIOYECK;

c()OPMUPOBAHHOCTb ~YMEHUH: XapakTepus3oBaTh (ONMUCHIBATH)  OOLIME
XUMUAYECKUE  CBOWMCTBA  BEHIECTB  PA3lIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKMMHU BEIIECTBAMH C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINM;

C()OPMUPOBAHHOCTb YMEHHUS pPACKpbIBaThb CYIIHOCTb: OKHCIIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOIO OanaHca
TUX pPEAKUUH; peaKkUil MOHHOro OOMEHa MyTEM COCTABJIEHUS HMX MOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMH  THUAPOJU3a;  pEeaKuu
KOMIUIEKCO00pa30oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHHUS);



c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIMi ¢ YU4ETOM MX DHEPreTHUYECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHHUS] CKOPOCTH XHWMHMYECKOW peakIMH B 3aBUCUMOCTH OT PAa3IHYHBIX
(akTOpoB, a TAaK)KE XapakTep CMELICHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llarense);

chOpPMHUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh XUMUYECKHE PpEaKIIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUs CEpPHOM KHUCIOTHI, aMMMAKa,
oOlMe HayyHble MNPUHLHUIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOO0PA3HOCTD
MPUMEHEHUS HEOPTAaHWYECKUX BEIIECTB B MPOMBIINUICHHOCTH U B OBITY C TOYKH
3peHUs COOTHOIIEHUS] PUCK-TIOJB3a;

c(OpMHUPOBAHHOCTh BIIAJIEHUS CHCTEMOW 3HAHUWA O METOJaX Hay4YHOIo
MO3HAHUA SIBJICHHM NOpUpOAbl — HAOJIIOJEHUE, HW3MEpPEHHUE, MOJAEIINPOBAHUE,
AKCHEPUMEHT (pEeabHbIN U MBICICHHBIN), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSATh 3TH 3HAHUS TIPU IKCIIEPUMEHTATILHOM UCCIIEI0BAHUN BEIIECTB
U 0 OOBSICHEHUS XHMMHYECKUX SIBJIIEHUW, HMMEIOUMX MECTO B MPHUPOJE,
MIPAKTUYECKOM JESITENIbHOCTH YeJIOBEKA U B IOBCEITHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MIOHUMAHHUS MAaTePUATBHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUM «MAacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJISIPHAsT KOHLEHTPALIUS;
Macchl BEIIeCTBa WM 00bEMA Tra3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OAHOTO U3 YYaCTBYIOLIMX B PEAKIMHU BEILIECTB; TEIIOBOrO 3ddekra
peaklny; 3HAYEHUS BOAOPOJHOIO IOKa3aTesh pacTBOPOB KHUCIOT M IIEJIOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
MPOJYKTa PEAKIMHU, €ClId OJHO M3 UCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOpa C
onpeieIEHHON MacCOBOM JI0JIell pacTBOPEHHOTO BEIIESCTBA WM JAHO B M30OBITKE
(MMeeT MpUMECH); JOJM BbIXOJIa MPOJAYKTA PEAKUUH; OOBEMHBIX OTHOILICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUH  3KCHepUMEHT  (IpOBEIEeHHWE  peakuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOI0 COCTaBa HEOPraHUYECKUX BEILECTB, ONPEECICHHE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHJIWKATOPOB, H3YyYECHHUE BIIUSHHUS
pa3nu4HbBIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW pEaKIUH, pelIeHue
HKCIIEPUMEHTAIBHBIX 3a7ady 1o TemaMm «Mertamisl» U «Hemeramib») c
cOOJII0IeHnEM TpaBuil 0€30MacHOro0 OOpallleHHs C BEIIECTBAaMU U J1a00OpaTOPHBIM
o0opynoBaHueM, (HOpMyIUpOBaTh I€db HUCCIENOBAaHUS, TMPEJCTABIATH B
pasnu4HON (QopMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIOATh MPaBHIIA TOJb30BAHUS XUMHUICCKOU
mocyaol ® jabopaTopHbIM 00OpyJOBaHHEM, OOpalleHuss ¢ BelecTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBHIMOJHEHHUIO JA0OPATOPHBIX XUMHUYECKUX
OMBITOB, 3KOJIOTUYECKH II€JIECO00pPa3HOr0 IMOBEIECHUS B OBITY W TPYAOBOM
JEATENBHOCTH B LIENSAX COXPAHEHUSI CBOErO 340POBbs, OKPYKAIOIIEH MPUPOIHOU
Cpeabl W JOCTWKEHUA €€ YCTOWYMBOTO Ppa3BUTHSA, OCO3HABaTh OIMACHOCTH
TOKCHYECKOTO JIEMCTBUSI HA KUBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHMMas cMbIch mokaszarens [1J1K;

c(hOpMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATh IICICHANIPABICHHBIA TIOMCK
XUMHUYECKOW MH(OPMAILIUK B Pa3IMYHBIX UCTOUHHMKAX (HAy4dHas U y4eOHO-HAy4YHasI
JUTEpaTypa, CpeicTBa MaccoBoil nHpopmanuu, HTepHET U Apyrue), KpUTHIECKU
aHAJTM3UPOBATH XUMUUYECKYI0 HUH(pOpMaIUIo, epepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON yUeOHOM 3amaucii.
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edso00.ru/d69df650

KapOGoHwmibpHbIE COCTMHEHUS: aTbACTUIBI U

bubmnoreka [IOK
3.2 keToHbl. KapOboHoBbie kucinoThl. ClioKHBIS 21 https://m.edso0.ru/d69df650
a¢upsl. Kupst
bubmnoreka [IOK
33 YraeBont! ? https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pasznea 4. A3oTcoaepxkaiiue OpraHnyeckue coeIuHeHus
bubmnoreka [IOK
4.1 AmuHbl. AMMHOKHUCIIOTHL. benku 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zgea S. BbicokOMOJIERYISIPHBIE COeIMHEHMSI
5.1 BricOKOMOJIEKYISIPHBIE COEAMHEHUS 6 bubmorexa HOK
' YIp A https://m.eds00.ru/d69df650
Hroro no pazneny 6
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KIIACC

KoJsmn4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM uudgposbie
Ne i/m P Kontpoabnbie | IlpakTnyeckue (g )
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3nen 1. TeopeTnueckue OCHOBbI XMMHUH
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoauueckas cucteMa XUMHYECKUX 9 bubmorexa [TOK
) pHO https://m.edsoo.ru/2dd5724
snemeHnToB /I. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 | bubnuorexa [JOK
' BEIIICCTB https://m.edsoo.ru/2dd57124
bu6mmoreka [IOK
1.3 XUMHCCKHE peaKiiH 19 ! 3 https://m.edsoo.ru/2dd57124
Ntoro no pazgeny 39
Paznen 2. Heopranuveckast Xumust
bubmnoreka [IOK
21 Hemeraisi 31 ! 3 https://m.edsoo.ru/2dd5724
bu6mmoreka [IOK
2.2 Meranel 23 ! 2 https://m.edsoo.ru/2dd5724
Hroro no pazgeny 54
Pazgen 3. Xumus u )KU3Hb
31 MeTo/1bl TO3HAHUS B XUMHUHU. XUMHS U 9 bubmuoreka [JOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazneny 9



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

10 KJIACC
KoanuyecTBO 4acoB JlaTa
Ne JIeKTPOHHBIEe IM(pPOBbIE
Tema ypoka Konrtposbnbie | IIpakTuyeckue | H3y'UeHH
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI b
[Ipeamer u 3HaueHUE
OpraHUYeCcKON XUMHH,
1 npeJICTaBICHUE O 1 bubmorexa LOK
pel https://m.eds00.ru/3686¢e615
MHOT000Pa3u OPraHuYeCKUX
COCIMHECHUI
DJIEKTPOHHOE CTPOCHUE aTOMa
riiepona (OCHOBHOE U
2 ?3]036pmﬂé£IH06 COCTOSTHHS ) 1 Bubmrorexa ITOK
y ) https://m.edsoo.ru/Oce6fd4c
BanenTHEIC BO3MOKHOCTH
aToma yriepozaa
XuMHuueckas CBSI3b B
OPTraHUYECKUX COCTUHECHUSX.
3 MexaHu3Mbl 00pa3oBaHUs 1 bubnmorexa LOK
. p https://m.edsoo.ru/8d39f5¢8
KOBAJIEHTHOH CBS3H, CIIOCOOBI
pa3pbiBa CBs3e
Teopust ctpoeHus
4 OpraHMYeCKUX COCTUHEHHI A 1 bubmorexa HOK
P s ' https://m.eds00.ru/9e¢595¢b8
M. bytneposa
Buapl uzomepuu: cTpykTypHas,
5 MIPOCTPAHCTBEHHAS. 1 bubnnorexa [JOK
OnekTpoHHbIE 3 (DHEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHMYECKUX



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

COCTUHEHUN

[Ipencrasnenue o
KJaccupuKanuu u

bubmnorexa [IOK

6 CUCTEMaTHUYeCKas
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

7 Knaccudukarus peakimii B bubnuorexa [IOK
OpraHN4YeCKOM XUMHH https://m.edsoo.ru/ba5706aa

g Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAHUM 10 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUYECKHUM ps/L,
oOmras popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnumorexa [IOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 DOu3nUeCcKUe U XUMUYECKHE bu6mmoreka [IOK
CBOICTBA aJKaHOB https://m.edsoo.ru/3137711¢
HaxoxxneHue alikaHoB B

11 npupoae. CriocoObI HOTyUYeHUS bubmorexa LOK

pHpose. y https://m.edsoo.ru/259b0a5b
Y IPUMEHEHUE aTKaHOB
[ukmoankaHsl: o0mas
dhopmysa, HOMEHKIATypa 1

12 M30MepHs, 0COOCHHOCTH bubmnorexa [IOK
CTPOEHUA U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOMCTB, CIIOCOOBI MOJTyYEHUS U
[IPUMEHEHNE

13 Pemrenne pac4€THbIX 33124 HA bubmmorexa [IOK



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

ONpeICIICHUE MOJIEKYIISIPHOM
(hopMyJTBI OPraHUYECKOTO
BEIIECTBA 10 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJIALINX
B ero cocrtaB. CucreMaTu3anus
1 000011IeHIE 3HAHUHN 10 TEME

https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTUYECKHI psif,
obmas hopmyna,
HOMEHKJIATypa, JIEKTPOHHOE 1

bu6mmoreka [{OK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKkyJl. CTpyKTypHasi ¥ Iiuc-
TpaHC-U30MEPUS AIIKEHOB
dusznyuecKkne 1 XUMUYECKHE
15 CBOMCTBA ajukeHoB. [IpaBuiio bubmorexa HOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl ToJTy4eHUs U bubnmoreka [JOK
[IPUMEHEHNE aJTKEHOB https://m.edsoo.ru/665dc058
[IpakTudeckas padora Ne 1 mo
17 teMe "llomydenue sTuneHa u bubmmorexa [JOK
Y . https://m.edsoo.ru/0941eed8
W3Y4YEHUE ero CBOMCTB
Pewrenue pacu€THbIx 3aa4 Ha
13 ONPEACIICHUE MOJIEKYIISIPHON bubnnorexa [JOK
(hOopMyIIBI OPraHUYEeCKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
AJKaJMeHbl: CONPSKEHHBIE,
W30JMPOBAHHbIE,
bu6mmoreka [JOK
19 KyMYJIUPOBaHHBIE.

Oco0eHHOCTHU 3IIEKTPOHHOTO
CTPOCHHUS

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb

20 XHUMUYECKUE CBOMCTBA bu6mmoreka [{OK
CONPSIKEHHBIX INEHOB https://m.edsoo.ru/e561253d

21 Crioco0bl TIONTy4eHus U bubmmorexa [JOK
IIPUMEHEHNE aJIKaIueHOB https://m.edsoo.ru/1aa81660
AJKUHBL: TOMOJIOTUYECKUM PSI,
obmmasa popmya,

22 HOMeHK(iaf ya ANEKTPOHHOE U bubmmorexa [IOK

ypa, p https://m.eds00.ru/68b6ccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJ1, (pr3UdecKre CBOHCTBA

23 XHUMUYECKUE CBOKCTBA aJTKMHOB bubmmorexa [IOK

https://m.edsoo.ru/23493a93

24 KauecTBeHHbIE peakiiy Ha bubnuorexa [IOK
TPOMHYIO CBS3b https://m.edsoo.ru/7b1c48da

25 Crioco0slI oNTy4eHus: U bubnnorexa [JOK
IIpUMEHEHNE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenne 3agayu: pacu€rsl no

26 ABHEHUIO XUMHUYECKOU bubmorexa OK
M https://m.edsoo.ru/5db8e526
peakiumn

7 CucreMaTuzanus 1 0000IIeHE
3HAHUM MO TeMe
ApEeHbI: TOMOJIOTUYECKUN P,
obmas hopmyna,

73 HOMEHKJIaTypa. DIIEKTPOHHOE U bubnnorexa [JOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H30J1a B TOIyoIa,
ux pU3NYECKUEe CBONCTBA

29 XUMHYECKHE CBOMCTBA apEHOB: bubmmoreka [JOK

pCaKkuuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/e561253d

30

XHUMUYECKUE CBOMCTBA aPEHOB:
peaxkuuu NprucoeInHeHus,
OKHCJIEHHE TOMOJIOTOB OeH301a

bu6mmoreka [{OK
https://m.edsoo.ru/a44alae4

31

Oc0o0EHHOCTH XUMHAYECKUX
CBOMCTB CTUPOJIA

Bu6mmorexa [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 33124 HA
OIPEJIEIICHUE MOJIEKYJIIIPHOU
(hOopMyJIBI OPraHUIECKOTO
BEILIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObl nosryueHust u
NPUMCHEHHE apCHOB

bu6mmorexa [JOK
https://m.edso0.ru/6£717d09

34

['eHeTHueCKas CBSI3b MEXKITY
Pa3IMYHBIMH KJIACCAMHU
YTJIEBOJJOPO/IOB

35

Pacuérel mo ypaBHEHUSIM
XUMUYECKUX PEAKITUH.
CucreMaTuzanus 1 0000IIeHIE
3HAHUU T10 TEME

36

[Tpuponnsriii ra3. [lonyTHbie
He(TsIHBIC Ta3bl

37

KameHHbIi1 yroiib 1 IpoTyKThI
ero nepepadoTKu

bu6mmorexa [JOK
https://m.edsoo.ru/69b3398b

38

Hed1b 1 ciocoOsl e€
nepepabotku. [Ipumenenue
MIPOYKTOB MepepadoTku HehTH

bubmuoreka [JOK
https://m.edsoo.ru/21{9de78

39

['eHeTHuecKas CBSI3b MEXKIY
Pa3IMYHBIMH KJIACCAMHU
yTJIEBOJJOPOJIOB



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4

l"anorenonpounsBogHbIE
YTJIEBOJIOPOIOB: DJIEKTPOHHOE

bu6mmoreka [{OK

40
CTPOEHHUE; PEAKIIUU 3aMELLEHUS https://m.edsoo.ru/82b4d759
rajoreHa
JeicTBue menoyei Ha
TaJIOTeHITPOU3BOTHEIC.
41 Bs3aumopeiicTBue
JIATAJIOTCHATIKAHOB C MarHUEM U
LIMHKOM
Cucrematu3anus 1 0000IIEHIE
42 3HAHWM I10 pa3aen bubnmorera [TOK
; pasacty https://m.eds00.ru/20e89£22
YrieBonopoasl
43 Konrponsnas padora no teme bubnuoreka [IOK
"VrneBonopoasr" https://m.eds00.ru/95¢9¢298
[IpenenpHBIC OTHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHH Psif,
ob1masa popMyia, CTpOCHHUE
44 MOJICK i I:13(3]Me I/Iﬂp Bubmorexa OK
I pHs, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
knaccudukanus, pusnueckue
CBOMCTBA
XUMHYECKHE CBOMCTBA
45 MpeaeabHBIX OOHOATOMHBIX Bubmorexa OK
p https://m.edsoo.ru/26ec34fe
CIIUPTOB
CriocoObl TOJTyYeHHS U
46 MIpUMEHEHHE OTHOATOMHBIX Bubmrorexa ITOK
P g hitps://m.eds00.ru/484100000000000
CIIUPTOB
47 [Mpocteie 3¢upsr: bubnuoreka LIOK



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

HOMEHKJIATypa U U30MEpHs,
0COOEHHOCTH (PU3HYECKUX U
XHUMHYECKHUX CBOMCTB

https://m.edsoo.ru/c2c788b2

MHOroaToMHsbl€ CIIUPTHI:
STUIEHIJIMKOJIb U TIUMUEPUH, UX

bubmnorexa [IOK

48
(bU3UYeCKre U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
Crioco0sl nosTyueHus u

49 MPUMEHEHNE MHOTOATOMHBIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CITUPTOB
DeHOII: CTPOCHUE MOJIEKYIIBL,
50 (busnueckue cBOcTBa bubmmorexa [JOK
’ https://m.edsoo.ru/2ce72618
Tokcuunocth (heHona
bu6nmoreka [JOK
51 X €CKHE CBOMCTBA (peHOoIIa
MMIIECKHE CBOHCTEA (eron https://m.edsoo.ru/037ca5f9

5 CriocoOsI ToNTydeHus: U bubnnorexa [JOK
npuMeHeHue (eHoa https://m.edsoo.ru/c77ddf4c
[IpakTuyeckas padora Ne 2.

53 Pelenne skCiepUMEHTAIBHBIX bubnmorexa [IOK
3ana4 o teme "CnupTel U https://m.edsoo.ru/fd0ced09
¢benomnsr"

54 Cucremaru3zanus u 00001IeHUE bu6mmoreka [IOK
3HAHUH O TEME https://m.edsoo0.ru/1810cb9b
AJbaeruabl U KETOHBI:

AIEKTPOHHOE CTPOECHHE
P . P bubmuotexa [JOK
55 KapOOHHUIILHOM IPYIIIIEL;

TOMOJIOTMYECKHUE PSJIbI, 0011as
dhopMmyIia, n3omMepus u

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/c2c788b2

HOMEHKJIaTypa

AJH)IIGFI/IIII)I 1 KE€TOHBI:

56 ¢du3nveckre CBONCTBA; PeaKIuu bubamorexa LHOK
» peakdt https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHHUS
Peaknuu oxkuciaeHus u
57 KauyeCTBEHHBIE PEAKIIUU bubmorexa HOK
peaxi https://m.edsoo.ru/a393baa9
aJbJETUI0B U KETOHOB
58 Crioco0sI oydeHust bubnnorexa [JOK
AIbJIETUJIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICITLHBIC
59 KapOOHOBBIE KUCIIOTHI, bubmuotexa [JOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYI
N3omepusa u HOMEHKIIaTypa
60 KapOOHOBBIX KHCIIOT, UX bubmorexa [IOK
p o7 https://m.edsoo.ru/700cc87b
(bu3uUecKue CBONCTBA
XUMHUYEeCKHE CBOMCTBA
61 peaebHBIX OJTHOOCHOBHEIX bubmmorexa LHOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcoOGeHHOCTH CBOICTB
& MYpPaBbUHOUN KUCIIOTHI. bubmumorexa [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb3 1be71
KHCJIOT
OCc00CHHOCTH CBOMWCTB:
HETpEeeNIbHBIX U
pea Bu6mmorexa [JOK
63 apoOMaTHYECKUX KapOOHOBBIX,

JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCJIOT.

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



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/c887425c

[IpencraBuTeny BBICIIAX
KapOOHOBBIX KUCIIOT

[TonsiTHE O MPON3BOIHBIX

bu6mmorexa [JOK

64
KapOOHOBBIX KUCIIOT https://m.edso0o0.ru/0d162d9d
CriocoObI osryueHust u

65 MIPUMCHCHNE KapOOHOBEIX bubmotera [IOK

p p https://m.edso00.ru/7¢065¢9d
KHUCIIOT
CrnoxHbie 3GupsbL:

66 TOMOJIOTHUYECKUH PsiJI, 00IIIast bubnnorexa [JOK
dbopmyia, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3ndecKkue 1 XUMHUYECKHE bubmuorexa [JOK
cBoiicTBa 3(hUpoB https://m.edsoo0.ru/ad6b94b2
Pemenue pacy€THbIxX 3a71a4: 110
YPaBHEHUIO XUMHYECKON

68 peaKiyu, Ha ONpeIeTICHUE
MOJICKYJISPHON (hOPMYJIBI
OpPraHUYECKOIo BEIIECTBA
[TpakTrueckas padota Ne 3.

69 Pewrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3ama4 o Teme "KapOoHoBbIe https://m.eds00.1u/486671fb
KUCIOTHI. CiioxHBIC dPupb!"

XKupsl: ctpoenue, puznueckue
70 1 XUMHYECKHE CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/al9¢5b98
(ruzmponus)
Oco0EHHOCTH CBOMCTB KHPOB,
71 p bu6mmoreka [{OK

COACPpIKAIINX OCTAaTKU
HCMPCACIIbHBIX KUPHBIX

https://m.edso00.ru/b0331922



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/0d162d9d

KucaoT. JKupsl B Ipupo/ie

MpbLa Kak COJIA BBICIIIAX
KapOOHOBBIX KHUCIIOT, UX

72 Mototee aeiictue. [lonsatue o bubmorera [TOK
’ https://m.eds00.ru/3¢566565
CHHTETHYECKHX MOFOIITUX
cpenctBax (CMC)
I'eneTnueckas cBsI3b
7 YTJIEBOJIOPOAOB U bub6nuoreka [IOK
KHCIIOPOACOAEPKAIINX https://m.eds00.1u/56790c96
OpraHUYECKUX BEIIECTB
74 Pacuérel o ypaBHEHUAM
XUMHUYECKUX PEAKIUI
Cucremaru3zanus U 00001IeHUE bubmuoteka [JOK
75 .
3HAHWUU I10 TEME https://m.edsoo.ru/f8ecaf2eb
OO6m1as XxapakTepucTUKa
76 YTJEBOJIOB M KJ1accU(DUKAIIUS bubnuorexa [JOK
yTJIEBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MTOJTCAaXapHUIbl)
Momnocaxapusl: puszndeckue
77 CBOICTBA U HaXOXICHHUE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
pupoIe
[IpuMeHeHue K036, €€
73 SHAYCHIE B bubmnorexa [IOK
https://m.edsoo.ru/5¢61122d
KU3HEIEATeIIbHOCTH OpraHu3Ma
Hucaxapuapl: caxaposa,
79 MaJibT03a U JaKTo3a. bu6nmoreka [JOK

Haxoxnenue B mpupojie u
MPUMEHEHNE TUCAXAPUJIOB

https://m.edsoo.ru/eb0384¢e7



https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/3c566565

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJI, PU3NUECKUE U

bu6mmoreka [{OK

80
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHNE
21 [TonsiTrie 006 NCKYCCTBEHHBIX bubnnorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacdeTHsIX 3a1a4 HA
%) oTnpe/ielIeHUE 10U BBIXOAa bubnnoreka [JOK
IIPOJIyKTa PEaKIUK OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaru3anus u 0000IICHUE bubmuoreka [JOK
83 .
3HAHWH M0 pa3geny https://m.edsoo.ru/08d4364c
KonTponbhas pabota mo teme
84 "Kucnoponaconepxkamue bubmmorexa LIOK
p P " https://m.edsoo0.ru/42¢c6678¢
OpraHUYeCcKHUe COCAMHEHUS
AMUHBIL: K1accuduKanms,
CTpOEHHE MOJIEKYJI, 001Iast
85 dhopmyna, uzomepust bubmorexa OK
pMyJia, PHA, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U GU3NYECKUe
CBOMCTBA
26 XHWMUYECKHE CBOMCTBA bu6mmoreka [IOK
anupaTHICCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHHE aHWJIVHA,
87 0COOEHHOCTH XUMHYECKHX bubmorexa HOK
. https://m.edso0.ru/39¢d21f1
CBOMCTB aHUJIMHA
Crioco0sl nosTyueHus u
Bu6mmorexa [JOK
88 pUMEHEHHE au(paTHIECKIX

dAMHUHOB

https://m.edsoo.ru/eal38763
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AMUHOKHCIIOTHI: HOMEHKJIATypa
1 u3oMepus, GU3nIecKre

bu6mmoreka [{OK

89
cBoiicTBa. OTOENLHbBIE https://m.edsoo.ru/d1773e80
MIPEACTABUTENH 0-aMUHOKHCIIOT
XHUMHYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX
90 OMOIOrnYecKoe 3HAaUECHNE bubmmorexa LHOK
https://m.edsoo.ru/77df705a
aMuHOKHCIIOT. CHHTE3 U
TUAPOJIA3 TIENTHIOB
91 benku kak npupoaHbIe bubnumorexa [IOK
TIOJIMMEPHI; CTPYKTYPBI OEITKOB https://m.eds00.ru/429e¢9899
bubmnorexa [IOK
92 XUMHYECKHE CBOMCTBA OEIIKOB
https://m.edso00.ru/6237306d
A3zoTcoaepkaime
TeTEPOILUKINYECKHE
93 coenqnuennsa. HykienHoBsie bubmmorexa HOK
Y https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruyeckas poib
[TpakTuaeckas padorta Ne 4.
Pemenwne skcriepuMeHTATbHBIX
94 SAM1AY 110 TeMe Bu6mmorexa [JOK
" https://m.edsoo.ru/8e3c02d1
AzoTcoaepikaiiue
OpraHu4eckue coeauHeHus"
[TpakTuaeckas pabora Ne 5.
95 Pemrenue skciepuMeHTAIbHBIX bubnmnoreka [JOK
3aga4 o reMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHEHUM"
KonTtponsHas pabora o Teme
96 p p bubmuoreka [JOK

"A30TcoepKalue
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OpraHnYecKue coeTMHeHus"

https://m.edsoo.ru/ce561bc7

OcHOBHbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX

97 COCIMHEHHI U METOABI UX 1 bubmorexa HOK
a g https://m.edsoo.ru/7aa63ebd
CUHTE3a —TIOJIUMEPHU3ALINS |
MOJIMKOHICHCALIUS

08 IInacTmaccel. Ytunuzanus u 1 bu6nunorexka [JOK
nepepaboTKa MmiacTuka https://m.edsoo.ru/82242¢0f
DnacToMepbl: HaTypalbHBII

99 CI/IHTGTI/I‘-IGID)CKI/IC Kefl Izl KU 1 bubmotera [JOK

YAYKH. https://m.edsoo.ru/246103ec
Pe3una
Bonokna: HaTypanbHbIE,

100 HCKYCCTBEHHBIE, 1 bubnumorexa [IOK
cunrernyeckue. Ilonumepsr https://m.eds00.ru/5963a601
CIIEI[MAJIBHOTO Ha3HAYCHUS
[TpakTrueckas padota Ne 6.

101 Pemenue skcnepuMeHTaIbHBIX 1 bubmuotexa [JOK
3azad4 1o reMme "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
IUTACTMACC 1 BOJIOKOH"

O0001IeHE ¥ cCUCTEMAaTU3aIlHI

102 HA3y4YEHHOTO MaTepuaiia 1o TemMe | bubnuoreka [JOK
"BricOKOMOJIEKYIIIpHbIE https://m.edsoo.ru/6a22ble8
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KIIACC

Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka KonTpoasnsie | IIpakTnyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI e padoThblI
pecypchl
| AtoMm. CocTaB aTOMHBIX sJIEP. 1 bu6nmoreka [IOK
XUMHYECKU 371eMEHT. M30To1mbI https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0UYEeK | bu6nunorexa IIOK
aTOMOB, KBaHTOBBIE UHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMUueckux | bubnuoreka [JOK
AJIEMEHTOB (s-, p-, d-, f-amemMeHTHI) https://m.edso00.1u/61294af9
4 Pacnpenenenue 31eKTpOHOB IO | bubnuorexa LIOK
aTOMHBIM OpOUTANISIM https://m.edsoo.ru/f5f750fe
DJNIeKTPOHHBIE KOHPUTYpaAILlUKA AaTOMOB
5 BHGMGETOB B OCHOEI){OAZI;I 1 bubmorexa [OK
B https://m.edsoo.ru/8149¢846
BO30YXIEHHOM COCTOSTHUU
6 DIEeKTPOHHBIC KOH(UTYPAIIUH HOHOB. | bu6nmoreka [IOK
DNIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[lepuoanueckuii 3aK0H U
[lepuonnueckas cuctema XMMHUYECKUX
7 snemeHToB /I. 1. Menpeneena, CBsI3b C 1 bu6morexa TIOK
N M ’ https://m.edso0.ru/16957c¢01
COBPEMEHHOM TeopHel CTpoeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
g XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX 1 bu6mumoreka LIOK

MMHU TPOCTHIX U CIIOXKHBIX BEIECTB I10
rpymniam 1 nepuojiam

https://m.edsoo.ru/f8468927
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CucreMaTuzaius 1 0000IIeHe 3HaHNUI

bubmuoreka [JOK

"nn

pacTBOPEHHOTO BeLIECTBA", "MOJISIpHAS
KOHIeHTpanus"

9
IO TEME https://m.edsoo.ru/8fad2942
Buapl xumudeckoi cBsizu. MexaHu3Mbl
10 00pa3oBaHMs KOBAJCHTHOM CBSI3HU. bubmmoreka [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOEeKyISIpHBIE B3aUMOICHCTBHS
BasieHTHOCTB U BaJIeHTHBIE
1 BO3MOXKHOCTH aTOMOB. CBsI3b bu6mmoreka [JOK
AJIIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C X https://m.edsoo.ru/3d2¢ca093
T€OMETPUUYECKUM CTPOCHUEM
12 IIpencraBneHuss O KOMIUIEKCHBIX bubnuorexa LIOK
COCAUHEHHAX: COCTaB U HOMEHKIIATypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOTO U
13 HEMOJIEKYJIIPHOIO CTPOEHHUs. THUIIbI bu6nuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BELIECTB
[loHsiTHE O TUCTIEPCHBIX CHUCTEMAX.
14 IIpencraBnenne 0 KOJUIOUIHBIX Bubmiorexa LOK
P https://m.edsoo.ru/da2¢70e4
pacTBopax
HcTrHHBIE pacTBOPHI: HACBIILIEHHBIE U
15 HEHACBIIICHHBIE, PACTBOPUMOCTh bubmorexa [IOK
P P ' https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatst
16 CriocoObI BEIpOKECHHS KOHIIEHTPAITUH bu6mmoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ UCIOJIb30BAaHUEM
17 IMOHATHH ""MaccoBas I0JII bu6mmoreka [JOK

https://m.edsoo.ru/785e0ab4
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18 Knaccudukanus u HoMeHKIaTypa bubnmoreka [{JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremarm3anus 1 00001IeHUE 3HAHUI bubmuoreka [JOK
0 TEME https://m.edsoo.ru/8d2c6a3a
KonrposnbHas padora mo remMmam
"Crpoenue atoma. Ilepunoanueckuit
20 3akoH ¥ [lepuoauueckas cucrema bu6mmoreka [JOK
XUMHUYECKHUX AeMeHToB [l. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeniecTna.
Mmuoroobpasue BeriecTB"
Knaccudukanus XuMHYECKUX peakinuit
B HEOPTaHUYECKOU U OpPraHUYECKON
)1 XUMUU. 3aKOH COXPAHEHHS MaCChI bu6mmoreka [JOK
BELIECTB; 3aKOH COXPAaHEHUs U https://m.edsoo.ru/6335cdd2
MIpEeBpAICHHS YPHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBbie 3¢ (HEeKThl XUMUYECKUX
22 eaknuil. TepMoOXUMHUYECKUE bubmmorexa TIOK
p - 1eP https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus mo ypaBHEeHUSIM
23 XUMHUYECKUX PEeakui 1 bubmmorexa TIOK
p https://m.edso0.ru/87b13954
TEPMOXUMHYECKUM yPaBHEHUSIM
CKOpOCTh XMMUYECKOMN peaKIuu, €€
24 3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanus u katanuzatopsl
25 ['omoreHHsbie ¥ reTepOreHHbIE PEaKIuu
2% [IpakTnueckast pabora Ne 1 o teme bubmumorexa LIOK

"BiusiHue pa3nnyHbIx pakToOpoB Ha

https://m.edsoo.ru/1facaldl
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CKOpPOCTb XUMHUYECKOH peakiuu'

OO6patuMbie U HEOOpPATUMBIEC PEAKIINH.

bu6moreka [JOK

27
XUMHUYECKOE PABHOBECUE https://m.edsoo.1u/309529b
[TpakTuyeckas padora Ne 2 o Teme
28 "BausiHue pa3IUuHbIX (PAKTOPOB HA Bubmmorexa LIOK
p p " https://m.edsoo.ru/3bf34¢17
MOJIOKEHUE XUMUYECKOTO PABHOBECUS
ONEKTPOJIUTHYECKAs JUCCOIIHAIIMA.
29 CI/IJILH}:Ie U cJIa0BIe DIEKTPOIIUTEI bubmiorexa HOK
p ) https://m.edso00.1ru/5f766bdf
CreneHp IUCCOLMALINN
Honnoe npousBenenue Boasl. Cpena
30 BOJHBIX :CTBO oB. Bogopo HBII;/'I bubmorexa HOK
A p POB. BOOPOA https://m.eds00.1u/3966ca89
noka3zarensb (pH) pactBopa
I'mpaponus coneit. Peakiuu,
31 MMPOTEKAOIIKE B pacTBOpaxX bubmorexa OK
p B P p https://m.edsoo.ru/09d5a%bd
AJIEKTPOJIUTOB
[IpakTuueckas pad6ora Ne 3 o teme
32 "XHMMHAYECKHE PEAKIIUN B PACTBOPaAX bubmmorexa HOK
P p p https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
OKHCINUTEIBHO-BOCCTAHOBUTENLHBIE
33 eakiuy. BaxkHeiime OKUCIUTENN U bubmorexa HOK
PCAKIIIH. https://m.edso00.ru/56226060
BOCCTAHOBHUTEIH
34 Meroa 31eKTpPOHHOTO (3JIEKTOHHO- bubmuoreka [JOK
HWOHHOT0) OajaHca https://m.edsoo.ru/fb691387
15 DNEeKTPOJIU3 paCTBOPOB U PACILIABOB bu6nuoreka [IOK
BEILICCTB https://m.eds00.ru/93fb97d2
36 Pemenue 3ama4 pa3IMyHBLIX THUIIOB bubmorexa HOK
i p https://m.edso00.ru/5a859d16
37 Pemienune 3amay pa3aMyHbIX TUIIOB bu6muorexa IIOK
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https://m.edsoo.ru/3bf34e17
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https://m.edsoo.ru/5afa265d

18 CucreMaruzaius 1 0000IIeHNE 3HAHNI bu6moreka [JOK
1o TeMe "XumMudyeckue peakuuun' https://m.edsoo.ru/c161eb85

39 KonTponbHas pabota no teme bubnuoreka LIOK
"Xumunyeckue peakuun" https://m.edsoo.ru/a8a0a930
[TonoxxeHue HEMETaIOB B
[lepuoanueckoii cucTeMe XUMHUYECKUX

40 anementoB J[. 1. Menpaeneena u bubmmorexa [OK

T https://m.edsoo.ru/8ca2dcad
0COOCHHOCTH CTPOCHUS UX aTOMOB.
Pu3nYecKre CBOMCTBAa HEMETAIIIIOB
AnnoTponusi HeMETauIoB (Ha IpUMeEpe
41 KHCJIOpo/a, cepsl, pocdopa u Bubmmorexa LIOK
PoJia, CCpe, P https://m.edsoo.ru/ef92c91c
yriaepoaa)

4 Bogopon: nonyuenue, pusndeckue u bu6nunoreka LIOK
XUMHUYECKHe cBOMCTBA. ['uapuasl https://m.edsoo.ru/0aa8f613
["anorensl: HaX0XA€HNUE B IPUPO/IE,

43 CIOCOOBI MOTy4YeHHUs, GU3NIECKUEC U brbmorexa [TOK

y s https://m.edsoo.ru/4e223795
XHUMHYECKHE CBOICTBA
lManorenoBonopoasl. Baxuernmue
44 KHUCIIOPOACOAEPKAIIINE COSTUHEHUS bubmorexa LIOK
P P https://m.edsoo.ru/6b3255e6
rajJloreHoB
JlaGopaTopHble U TPOMBITIICHHBIE

45 CIOCOOBI MOJTYyYEHHUSI TaJIOTEHOB. bu6mmoreka [{JOK
IIpuMeHEHHE TAIOTEHOB U UX https://m.edsoo.ru/6971aca4
COEMHEHMI
ITpakTuueckas padora Ne 4. Pemenue

bu6mmoreka [JOK
46 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME

"T"anoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: nabopatopusie u
MIPOMBIIIJICHHBIE CIIOCOOBI MOTyYSHHS,

bubmuoreka [JOK

47
(U3UYEeCKre U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenune Kuciopoaa U 030Ha

bu6mmoreka [IOK
48 OKCHOBI U TIEPOKCHUIEI
A p A https://m.edsoo.ru/5¢8816a0
49 Perrenue 3amau pasiindHbIX TUIIOB bubmmorexa LOK
i p https://m.edso0.ru/2b6d8b4b
Cepa: HaxOXKJIeHUE B IPUPOJIE,
50 Cl'I(I))CO6LI MMOJYYEHUS (ﬁmiqecxne u bubmmorexa LOK
y L https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOKWCTBA
but6mmoreka [IOK
51 CepoBogopo, CyIb(OHUIbI
p A0pox, cyIbpuA https://m.eds00.ru/7¢875999
Kucnopoacoaepikaiye coequHEHU
52 cephl gCO6eHHIZ)CTI/I CBOMCTB CEpHOU bubmmorexa LOK
PBI. p https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[TpakTuueckas padota Ne 5. Pemenne

53 DKCIIEpPUMEHTAIbHBIX 3a71a9 IO TEME bubmmorexa TIOK

" p . :Z'[ https://m.edsoo.ru/0afb05¢e4
Cepa u e€ coeqMHEHUS
A30T: HaX0XIEHUE B IPUPOJIE,

54 CIOCOOBI MOTyUYeHus, GU3NIECKUe 1 bubnmoreka [JOK
XHMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnopoacoaep:kaiye coeJuHEHUS

55 asora I())COGG:HPII)OCTI/I CBOICTB a30THOM bubmmorexa IIOK

’ https://m.edsoo.ru/e2965afe
KHACJIOTBI
56 IIpuMeHeHne a30Ta U €ero COeAMHEHU M. bubnuorexa LIOK

A3OTHBIE yA0OpEHHS

https://m.edsoo.ru/129f5059
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docdop: Hax0KIEHUE B IPUPOJIE,
CIOCOOBI MOTyYeHus, GU3NIECKUe 1

bubmuoreka [JOK

57
XUMHu4ecKkue cBoricTBa. Dochusl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcuasl dpocdopa,

58 dbocdo c((l: e(bxcz ne kucnoTel. Comu bubmmorexa [JOK

p 2\1, prratl ’ https://m.edsoo.ru/c7a2d429
(dhochopHON KUCIIOTHI

50 [Tpumenenune pochopa u ero bubnuoreka LIOK
coequHeHm. DocdopHbIe y100peHUS https://m.edsoo.ru/a218070a
[TpakTuyeckas padora Ne 6. Pemenue

bu6mmoreka [JOK
60 AKCIEPUMEHTAJIBHBIX 3a4a4 110 TEME
\ https://m.edsoo.ru/8175ac3f
"A30T u pochop 1 UX COeTUHEHUS
VYriepoa: HaX0XAEHUE B IPUPOJE,

61 aJUTOTPOIHbIE MOIU(UKAIIH; bu6nuoreka [IOK
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcup yraepoma(ll), oxcun

62 TJIe oya(I\I/)) r(on)LHaﬂ KHCIIOTa U €€ bubmorexa [OK
yHIepod Y https://m.edsoo.ru/dbas8adf
conu

63 Pewienune 3aiay pa3anyHbIX TUIIOB Bubmmorexa [JOK

i p https://m.eds00.ru/6029b609
KpemHunii: HaxoxaeHHE B IPUPOE,
64 05000651 MOJTyYCHUS (1)H3I/IE€(I:)KI/I6 u bubmorexa [OK
y L https://m.edsoo.ru/143558ab
XUMHYECKHUE CBOICTBA

65 Oxcup kpemuus(1V), kpemuuenas bu6mmoreka [JOK
KHUCIIOTA, CUIIMKAThI https://m.edsoo.ru/3170e7b1

66 [IpumeHeHne KpeMHUS U €To bubnuoreka LIOK

coenuHeHn. CTEKJI0, €ro MOoJyYeHue,

https://m.edsoo.ru/393cdac0
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BUJBI CTCKIIA

https://m.edsoo.ru/5823cetb

67 Penrenue 3amad pasindHbIX TUIIOB bubmorexa LIOK
ladp https://m.edso0.ru/b6241801
68 CucreMaruzaius 1 0000IIeHE 3HAHNI bu6moreka [JOK
no teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabota no teme bubnuoreka LIOK
"Hemeramnsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaToB KOHTPOJIBHON bubnuoreka LIOK
paboThI, KOPPEKIHS OINOOK https://m.edso0.ru/2b7¢9510
[TosokeHne METAILIOB B
[lepuonnueckoi cucTeMe XUMUYECKHUX
71 s11eMeHTOB. OCOOEHHOCTH CTPOEHHUS bubmmorexa TIOK
) p https://m.eds00.1u/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
OO6mwme puznyeckre CBOMCTBA
72 meTajuioB. IIpyuMeHeHne MeTalIIOB B bubmmorexa LOK
1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CmmaBsl MeTauioB. Kopposus bubmmoreka [JOK
METAIJIOB https://m.edsoo.ru/42b872¢3
74 Pemenne 3amad pa3sImyHBIX THUIIOB bubmmorexa TIOK
lad p https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMUYECKUH Psil HATPSYKEHUI
75 MeTauioB. O0IIHe CIOCOOLI MOTYUYEHHS bubmmorexa TIOK
- Lo y https://m.edsoo.ru/94eb377a
METAJIOB
O6m1ast xapakTepucTuka MeTayioB [A-
76 rpynsl [leppogudeckoit cuctemsl bubnuoreka [IOK

XUMHYECKHX AieMeHTOB. Harpuii n
KaJIui: nojayyeHue, Gusndeckue u

https://m.edsoo.ru/e12c¢26b3
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https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/5823cefb

XUMHUYECKHUE CBOKCTBA, MPUMEHECHHE
MIPOCTHIX BEMIECTB M KX COCAMHCHUI

O6mas xapaktepuctuka Metaion [1A-
rpynusl [leppogudeckoit cucTemsl
XUMHUUYECKHUX AJIEMEHTOB. Maruuii u

bu6moreka [JOK

77 .
KaJIbIUil: oTy4YeHue, (pu3nieckrue u https://m.edsoo.ru/7c3e49¢0
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
IIPOCTHIX BEIIECTB U UX COCAMHEHUI

73 JKEcTKOCTh BOJBI U CIOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AmoMuHUH: Iony4yeHue, pusndeckue u bu6mmoreka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmMoTepHbIe cCBOWCTBA OKCHIA U

20 TUAPOKCHJIA ATIFOMUHHS, bu6nuoreka [IOK
TAIPOKCOKOMINIEKCHI AJIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHNE

81 Pemienne 3amay pa3anMyHbIX THIOB
[IpakTuueckas pabora Ne 7. Pemenue

82 SKCIEPUMEHTAILHBIX 3a/1a4 110 TEME bubmmorexa LOK
" P " https://m.edsoo.ru/27a4af43

Meranisl IJ1aBHBIX TOATPYIII

OO6m1ast xapakTepuCTUKa METAIIJIOB

23 no0ouHbIX noarpynn (b-rpymnm) bubnuoreka LIOK
[Tepuoanyueckoil CUCTEMbI XUMHYECKUX https://m.edsoo.ru/610d7431
AJIEMEHTOB
DuU3NYECKHE U XUMUYECKUE CBOMCTBA

84 XpoMa U er0 COEAUHEHU, UX bubmmorexa ILIOK

P ’ https://m.eds00.ru/991 1bef3

MpUMEHEHNE

&5 Baxueiiive coeAMHEHUsT MapraHia. bu6nmoreka [IOK
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[Tepmanranat kayuus, €ro
OKHUCJIUTEIbHBIE CBOMCTBA

https://m.eds00.ru/039d69c8

dusnyeckre U XUMHUYECKUE CBOMCTBA

86 J)Keje3a U ero coenuaenuid. Ilonyuenune bubmorexa LIOK
' y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIaBOB JKeJie3a
dusndeckre U XUMHUUECKUE CBOMCTBA
87 MENU U €€ COeqUHEHUI, UX Bubmorexa IIOK
& A ’ https://m.edsoo.ru/2bc0f954
MpUMEHEHNE
dusnueckue U XUMHYECKHE CBOMCTBA
[IMHKA U €T0 COCIMHEHUH, UX bubmuoreka [JOK
88
IIpUMeHeHue. [ MIPOKCOKOMIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[TpakTnueckas padora Ne 8. Pemenue
89 SKCIIEPUMEHTAIBHBIX 3a71a4 II0 TEME bubmmorexa TIOK
" p A " https://m.edsoo.ru/a6e352ea
MeTaibl TOOOYHBIX TOATPYIIT
90 Pertennie 3amad pa3iinuHbIX TUIIOB Bubmorexa IIOK
i p https://m.edso00.ru/a8b83d83
O000111eHIE U CUCTEMATH3ALIUS
91 U3YYEHHOI'0 MaTepuaja II0 TEMe bubmmorexa TIOK
" M " p https://m.edsoo.ru/e91{e975
Meranibl
9 KonTponbhas pabota no teme bubnuorexa [JOK
"Mertamier" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaToB KOHTPOJIBHOMN bubmuoreka LIOK
paboThI, KOPPEKIIHS OMHUOOK https://m.edsoo.ru/9ebff2fd
Posp xumuu B o0ecrieueHnu
94 YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA. bubnuorexa LIOK

ITonsTie o HAay4YHBIX METOAax
HCCICI0OBaHUs BCIICCTB

https://m.edsoo.ru/080fe 10
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HayuHble npuHIMIIBI OpraHU3aluu

95 XUMHUYECKOTO TPOU3BOCTBA. | bubmmoreka [JOK
[TpombIIeHHBIE CTTOCOOBI TTOTYYCHHS https://m.edsoo.ru/2e45a44f
BAKHEWILINX BEUIECTB
XHUMHYECKOE 3arpsA3HEHUE

96 OKpY>KaloIlle Cpelibl U €ro 1 bubmmorexa LIOK

py m pea https://m.edsoo.ru/9f11bf51
MTOCJICICTBUS

97 X¥MHS U 3J0pPOBBE UEIOBEKA. | bubnuoreka LIOK
JlekapcTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721

08 Xumust nuiy. Posib xumun B 1 bubmuoreka [JOK
o0ecrniedueHnH NHUIeBoi 06e30MacHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocmeTtnueckue u napdromepHbie 1 bu6nunoreka LIOK
cpeactsa. beitoBas xumust https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxHernme

100 CTPOUTENbHBIE U KOHCTPYKIITMOHHBIE 1 Bubnmorexa LOK

p PYKH https://m.eds00.1ru/61e69003
MaTepHuabl
XuMUs B CEIBCKOM XO35MCTBE.
101 Oprannyeckue 1 MUHEPAIbHBIE 1 bubmmorexa LIOK
p p https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremaru3anus 1 00001IeHUE 3HAHUI | bubmuoreka [JOK

10 TEMC

https://m.edso00.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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IMPOBEPAEMBIE HA EI'D 11O XUMHWHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBI CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBAHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOECHHS
OCHOBHOIi 00pa30BaTeJLHOI MPOrPaMMBbI CPeIHET0 00IIIEro
o0pa3zoBaHus

1

Brnanenue cucremMoil XUMUYECKUX 3HAHHUM, KOTOpasi BKIIKOYAET:

1.1

OCHOBOITOJIATAIONINE TOHATHS (XUMHUYECKUI 3JIEMEHT, aTOM, H30TOIIbI,
AJIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIH aTOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSIHME aToMa, MOH, MOJIEKYJIa,
BAJICHTHOCTD, AIIEKTPOOTPULIATENLHOCTb, CTENEeHb OKHCIICHMS,
XUMHUYECKasl CBsI3b (O- U T-CBA3b, KpaTHbIE CBA3M), T'HMOpHUIM3aLUA
aTOMHBIX OpOWTaNiel, KpHCTaIJIMYecKas pemeérka, MoJb, MOJIpHas
Macca, MOJSpHbI 00BEM, MOJspHAs KOHLEHTpalus, pacTBOPHI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTHUAPATHI, YIJIEPOIHBIN
ckener, (yHKIMOHANbHAs TpyIla, pajukal, HU30MEpbl, CTPYKTypHas
dopmyna,  uzomepust  (CTpyKTypHas,  TreomeTrpuyeckas  (Iuc-,
TPaHCU30MEpPHsI), TOMOJIOTHUECKUI psAl, TOMOJOIH, YIJIEBOAOPOBI,
KHUCJIOPOJI- U a30TCoAepkalllie COeAMHEHUs, OUOJIOIMYECKU aKTHUBHBIE
BellecTBa (yriaeBoObl, KUPbI, OEIKN), MOHOMEp, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUS, KPEKUHT, PU(GOPMUHT, TUIIBI
XUMHUYECKUX peaKkUui (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, JK30- H
HHJIOTEPMHUYECKHE, PEAKLIMM MOHHOIO OOMEHa, TOMO- U IeTepOreHHBIE,
oOpaTuMble 1 HEOOpaTHUMBbIE), PACTBOP, JIEKTPOIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAsT AUCCOLUALIMS, CTENIEHb ITUCCOLMALNN, OKUCIIUTED,
BOCCTAHOBUTENb,  JJIEKTPOJIM3, CKOPOCTh XUMHYECKOW peakiu,

XUMHUYECKOE PABHOBECHE)

TEOpPUU M 3aKOHBI (TEOpHs] XHUMHUYECKOTO CTPOCHUS OPraHUYECKUX
BemectB A.M. bytnepoBa, Teopus 3IEKTPOIUTUYECKON TUCCOLMALUU,

[Tepuoanueckuii 3axon J[.1. MeHneneeBa, 3aKOH COXpaHEHHsI MaccChl),

1.2 3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3BIK XUMHHU, MHUPOBO33PEHUECKHE
3HAHM, JIeXKAIIME B OCHOBE NIOHMMAaHUS IIPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKHUX SIBICHHH, COBPEMEHHBIC TIIPEICTABICHUS O CTPOCHUU
BEIL[ECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSX

13 IIPEICTABIICHUS 0 MEXaHU3Max XUMUYECKHUX peakuuii,

TEPMOIVMHAMHUYCCKUX n KHMHETHYCCKHUX 3aKOHOMCPHOCTSX nux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

1.4

(dakToJIOTHYECKHE CBEACHHUS O CBOWCTBAaX, COCTaBe, IOJYYCHHH U
0e30IaCHOM  HCIIOJIb30BAaHMHM  BAXKHECWIMX  HEOPTaHWMYECKUX U
OpPraHWYECKUX BEMIECTB B OBITY © TMPAKTHYECKON JEATEITbHOCTH

YCJIO0BCKa

1.5

oOure Hay4Hble MPUHIUIBI XUMUYECKOTO MPOU3BOJACTBA (Ha MpUMeEpe
IIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METAaHOJa, IepepadOTKU

HedTH)

CdopMupoOBaHHOCTH YMEHHI BHISBIISTH:

2.1

XapaKTepHble TPU3HAKM M  B3aUMOCBS3b HM3YYEHHBIX IOHATHIH,
MPUMEHSATh COOTBETCTBYIOIIME TOHSTHUS TPU ONUCAHUU CTPOCHUS H

CBOMCTB HCOPIraHNYCCKUX U OPIraHUYCCKHUX BCUICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBSI3b XUMHUYCCKUX 3HAHHH C IIOHATHSIMH H npeacCTaBJICHUAMU
APYyrux mnpeamMeToB AJisd 0oJiee OCO3HAHHOTO MOHUMAHMS M OOBSICHECHHMS

CYIIHOCTHU MaTEpUaJIbHOTO €JMHCTBA MHUpA

C(pOpMI/IpOBaHHOCTL YMCHUS UCIIOJIb30BATh!:

3.1

HaMMCHOBaHUA XHMHUYCCKUX COGI{I/IHCHI/IfI MCKIAYHApPOAHOro COro3a
TeOpeTquCKOﬁ u HpHKHaHHOﬁ XUMHUU W TpPHUBUAIIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIUXCA K M3YUCHHBIM KJIacCaM OpPraHu4€CKuXx U

HEOPraHUYECKUX COCIMHEHUN

3.2

XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBICHHMsS (DOpMyJl HEOpPraHMYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB

CdopmMupoBaHHOCTH YMEHHUS KIIACCUPHUITUPOBATH:

4.1

HCOPraHMYCCKUEC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHsA H

KPUTEPHH JUTS KITACCHU(PUKAIINY N3ydaeMbIX XUMUYECKHX 00BEKTOB

4.2

OpPraHnvdcCKruC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUIs KIacCU(DUKAIMY U3y4aeMbIX XMMUYECKUX OOBEKTOB

43

[0 pa3IM4HBIM IIPU3HAKaM (YMCIYy U COCTAaBY pPEarupyroliuxX BELIECTB,
TeroBoMy 3(pQekTy peakuuu, W3MEHEHUIO CTeleHed OKHCICHUS

3JIEMEHTOB, 0OPAaTUMOCTH PEAKIIUH, YIACTHIO KaTaau3aTopa)

ChopMUpPOBaHHOCTh YMEHHS XapaKT€PH30BaTh IJIEKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 1eMeHTOB 1 — 4 nepuonos Ilepuonnueckoii cucremsr 1. 1.
MenpeneeBa 1 UX BaJCHTHBIE BO3MOXHOCTH, UCIIONIb3Ys OHATHUSA S-, p-,

d-371eKTpOHHBIE OPOUTAIIN, SHEPTETUUECKHE YPOBHU




CdopMHpOBaHHOCTh YMEHHUSI OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHUs
CBOWMCTB XMMHYECKHX DJIEMEHTOB M O0Opa3yeMbIX MMHU COCTUHEHUH MO

NepUoaaM U rpymmnam

ChopMHUpPOBAaHHOCT, YMEHUS COCTaBIATH YPAaBHEHUS] XUMHYECKUX

peaKuHﬁ " paCKpPBIBATb UX CYIIHOCTb:

7.1

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCPEACTBOM COCTaBJICHUA

AIIEKTPOHHOTO OaaHca 3TUX peaKkuuit

7.2

YPaBHEHUs pEaKUUil pa3IMYHbIX THIIOB; IIOJHBIE M COKpALLIEHHBIE
YpaBHEHHUS peakUuii HOHHOTO 0OMEeHa, YUYUTBIBAsI YCIOBHUS, IIPU KOTOPHIX

9TH PCaKMU UAYT 10 KOHIIA

7.3

peakiuil THIPOJN3a, peakiuil KomIuiekcooOpa3zoBaHHUs (Ha NpuMepe

TUIPOKCOKOMITJIEKCOB IIMHKA U AJIFOMUHUS )

CdopmMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBHCUMOCTH pPEaKLUOHHOM
CHOCOOHOCTH OPraHMYeCKUX COEIUHEHMH OT KpaTHOCTH U THIA
KOBAJIEHTHOH CBS3U (G- U M-CBSA3M), B3AUMHOI'O BIMSHUS aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOEHHOCTEN peaan3aly pa3InyHbIX

MEXaHU3MOB IPOTEKAHMSI PEAKIIUI

8.2

XapaKTCPHBIC XUMHUYCCKUC CBOMCTBaA BCHICCTB COOTBCTCTBYIOIIUMU

HKCIIEPUMEHTAMU U 3aITUCSIMH YPaBHEHUH XUMHUUECKUX PEaKIIHii

CdopMHUpOBaHHOCTE YMEHHUS XapaKTEPH30BAaTh COCTAaB M BaKHEHIIIHE
CBOWCTBA BEILUECTB, MPUHAMICKAINUX K ONPEHEIIEHHBIM KjaccaM |
TpyIaM COeAMHEHHH (MTPOCThIE BEIIECTBA, OKCHIBI, TUAPOKCHIBI, COJIH;
YTIEBOAOPOABI, IPOCTHIC A(DUPHI, CHUPTHI, PEHOIBI, ATbICTH/IbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE 3(QUPBI, KUPBI, YIIEBOJbI, aMHUHBI,

AMHHOKHUCIIOTHI, OCJIKN)

10

ChopmupoBaHHOCT, YMEHHS TPOBOAUTH PACUYETHI O XUMHUYECKUM
dbopMynaM ¥ YpaBHEHHMSIM XHMHUYECKHX PEAKIMA C HCIOJIh30BAHUEM

(bU3MUECKUX BETHYNH:

10.1

Macchl (00bEMa, KOJIMYeCcTBa BEIIECTBA) MPOJAYKTa PEaKlUU, €CIH OJHO
M3 UCXOJIHBIX BEIIECTB JAHO B BUJE PACTBOpA C ONPEAECIEHHON MACCOBOM

JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHOM 107U, BBIXO/1A IPOAYKTA PEAKIIUH

10.3

TeTrI0BOTo 3¢ (deKTa peakiui

10.4

00BEMHEIX OTHOIIICHUI Ta30B

10.5

M0 HAXOXKJACHUIO XUMUYIECKON (hOpMYIIBbI BEIIECTBA




11

Brnanenue cucremoil 3HaHUI O METOAAX HAYYHOrO IMO3HAHUS SIBIICHUI
HpI/IpOI[BI, I/ICHOJIBByCMBIX B €CTCCTBCHHBIX HayKax nu YMeHI/IC HpHMCHHTB
OTH 3HAHMS TPH SKCIEPUMEHTAIHHOM HCCIICIOBAHUU BEIIECTB W JJIA
O6"I)$ICHCHI/I$I XUMHUYCCKUX ﬂBJ’ICHHﬁ, NUMCHOIIINX MECTO B anpOﬂe,

HpaKTH‘ICCKOﬁ JIESITEILHOCTH YE€JI0BEKA U B IOBCEAHEBHOM KH3HU

12

ChopMupOBaHHOCTh yMEHHSI TMPUMEHATh (UCIOJIB30BaTh) 3HAHHUS O
COCTaBE M CBOWCTBAX BEIIECTB YIS JKCIEPUMEHTAIBHON MPOBEPKH
TUNIOTE3 OTHOCHUTEIIFHO 3aKOHOMEPHOCTEH TPOTEKAHHS XUMHUYECKHX
peakiMii M MPOTHO3MPOBAHMS BO3MOXXHOCTEM WX OCYUIECTBJICHUS;
CUCTEMHBbIC XMMHUYECKHE 3HAHHS Uil OOBSICHEHUS M TPOTHO3UPOBAHHS
ABJICHUM, HMMEIOIIUX €CTECTBEHHOHAYYHYIO NPHPONY; JUIS TPUHATHS

IPaMOTHBIX pEIICHUN MPOOJIEM B CUTYaIUsIX, CBA3aHHBIX C XUMHUEH

13

C¢hopMHPOBAaHHOCTh YMEHUS IUIAHHPOBATh M IMPOBOJUTH XHUMUYECKHUIA
SKCIICPUMCHT (HOJIyLIeHI/Ie U HU3YyUYCHHC CBOMCTB HCOPTraHUYCCKUX H
OpPraHMYECKHUX BEIIECTB, KAaueCTBEHHbIE pEaKLUU YIJIeBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOACOACPIKAIINX OPTaHMYECKUX BEIIECTB,
pelieHre  JKCIEePUMEHTANbHBIX  33Ja4 1O  paclo3HaBaHHIO
HEOPraHWYECKNX M OPraHMYECKHX BEHIECTB) C COOIIOICHHEM IPaBUII
O0e3omacHOr0  oOpamieHuss C  BEMECTBAMH W JIADOPATOPHBIM
obopyznoBaHueM; (HOpMyIUPOBATh IEIH UCCIEIOBAHUS; MIPEICTABIATh B
pa3nuyHOi (opMe pe3yNbTaThl AKCIEPUMEHTa, aHAIW3UPOBATh U

OLCHUBATHb UX NOCTOBCPHOCTDH

14

CdopMHUpOBaHHOCTS YMEHHSI OCYHIECTBIISTH LIEJEHANPABICHHBIN MOMCK
XUMHUYECKON MH(OpMAIIMHU B Pa3IMYHBIX HCTOYHUKAX (HaydHas U y4eOHO-
Hay4Has JTUTeparypa, CpeAcTBa MaccoBoi nHpopMalyu, cetb UHTEpHET u
JpyTue), KPUTHYECKH aHaJM3UpOBaTh XHWMHUYECKYIO0 HH(pOpMaiuio,
nepepabaTbiBaTh €€ M MCHOJIb30BaThb B COOTBETCTBHM C ITOCTaBJICHHOM

y4eOHOM 3amaueit

15

ChopMupoBaHHOCT, yMEHHsI TMPOTHO3UPOBATh, AHAIM3UPOBATH W
OIICHMBAaTh HMH(OPMAIMIO C TIO3WIMKA HSKOJOTHYECKOHW OE30MacHOCTH
MOCJICZICTBUI OBITOBOM M TPOU3BOJICTBEHHOM JCSTEILHOCTH YETOBEKa,
CBSI3aHHOW C TiepepabOTKON BemecTB;, CHOPMUPOBAHHOCTh YMEHUI
OCO3HAaBAaTh  OINMACHOCTh  BO3JICUCTBUS  HA  JKUBBIE  OPraHU3MBbI
ONPENENEHHBIX BEIIECTB, NOHUMAs CMBICI TOKAa3aTessl NpeaeibHON
JIOTTYCTUMOM ~ KOHIIGHTpAIlMM, ¥ TIOSICHATh Ha TpHUMepax CrocoObI
YMEHBILICHHS U NPEAOTBPALLICHUS X BPEAHOTO BO3JICHCTBHS HA OPraHU3M

YCJIOBCKa




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
O XUMHNH

Kon

ITpoBepsieMblii JJIEeMEHT COACPKAHUSA

TeopeTnyeckre OCHOBBI XUMUU

1.1

Crtpoenue BemectBa. CoBpeMeHHasi MOJeNlb CTpPOCHHsI aToma. Pacmpenenenue
JNEKTPOHOB 10 JHEpPreTHYecKuM ypoBHAM. Kiaccudukanus XuMHUECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTUIECKUX YPOBHEH aToMOB (s-, p-, d-
anmeMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. ODIEKTPOHHAsS

KoH(Uryparus aroma. BaJleHTHBIC AIEKTPOHBI

1.2

[lepuonnueckas cucreMa xumudeckux oaemeHtoB JI.M. Menneneesa.
Ousnyeckuit cmbica [lepuoanueckoro 3akona /.M. MenneneeBa. [lpuunnbl 1
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB JJIEMEHTOB M HX COCIUHEHUH I10
nepuojiaM M rpynnaM. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB MPOCTBIX

BCIICCTB, BOOAOPOJHBIX COC[[I/IHCHI/If/'I, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTb. DNeKTpOOTpUIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bunbel xumudeckoi cBs3M (KOBalleHTHAsI, HOHHAsI, METa/lInYecKasi, BOJOPOIHAs)
Y MEXaHU3MBI €€ oOpa3oBaHus. MeXMOJIEKYIsIpHBIC B3auMoeicTBUsA. BemecTBa
MOJIEKYJIADHOTO W HEMOJIEKYJIIPHOTO CTPOEHHs. THUNbl KPUCTAUIMYECKUX

peH_IéTOK. 3aBHCHUMOCTH CBOICTBA BEIISCTB OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I

1.5

XuMudeckas peakuus. Knaccudukamms XUMHUYECKUX peakuuii B

HeOpFaHquCKOﬁ n OpFaHquCKOﬁ XHMUH. 3aKOH COXpPAaHCHUSA MACChI BCIICCTB

1.6

CkopocTb peakium, €€ 3aBUCUMOCTb OT Pa3In4YHbIX (PAKTOPOB

1.7

TennoBsie 3¢ (HeKThl XUMUYECKUX peakiuil. TepMoXuMHUecKue ypaBHEHUs

1.8

O6paTI/IMLIe pCaKIunu. XHUMHYECKOE PaBHOBECHC. CDaKTOPBI, BIIMAOININEC Ha

COCTOsIHME XUMH4ecKoro pasHoBecus. [Ipuanun Jle llarense

1.9

Dnextponutuyeckas auccoruanusa. CunbHble U ciadbie dnekTponuthl. Cpena
BOJHBIX PpAacTBOPOB BEILIECTB: KHcCTas, HeHTpaibHas, IieraoyHas. CreneHb

Jucconyanum. Peakpy HOHHOTO oOmeHa

1.10

Iunponus coneii. Monnoe mpousBeneHue Boabl. Bogopoausiii nmokaszarens (pH)

pactBopa

1.11

CriocoObI BeIpaKEHHS KOHIICHTPALIUU PACTBOPOB: MACCOBasi J0JIsl pACTBOPEHHOTO
BEIIECTBA, MOJISIpHas KOHLEHTpauus. HacbllieHHble M HEHaCHIIEHHBIE

pacTBOpBI, pacTBOpUMOCTh. Kpucramioruaparst

1.12

OKHCIUTENEHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeeHue BeecTB B Cpenax C




pa3HbIM 3HaYeHHeM pH. MeToIpl 2JIeKTpOHHOTO OaaHca

1.13

DNEeKTPOIN3 pacTBOPOB U PACIUIABOB COJIEH

OCHOBEI HeOpFaHquCKOﬁ XUMHHU

2.1

Krnaccudukanus Heoprannueckux coequHeHnit. HomeHknarypa HeopraHmueckux

BC€IICCTB

2.2

XWMHYECKHUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, KalWi, KaJbIUH,
MarHuii, aJFOMHHUN, IIHHK, XPOM, JKE€JIe30, Melb) M uxX coeauHeHuid. OOmme

CIIOCOOBI MMOJIYYCHH S MCTAJIJIOB

23

XWMHYECKHUE CBOWCTBA BAXHEHIIMX HEMETAUIOB (TAJIOT€HOB, CEphbI, a30Ta,
dochopa, yrmepoga UM KpeMHHUS) H  UX  COCAMHEHUU  (OKCHIIOB,

KHCJIOPOJICOACPIKAIITUX KUCIIOT, BOJOPOIHBIX COSTUHEHU)

24

I'enermueckas CBA3b HEOPTraHNYCCKUX BCUICCTB, IPUHAAJICIKAIINX K Pa3JIMYHbIM

KiacCaM

2.5

#H##Par### nentudukanys Heopraunueckux coeauHeHuit. KauecTBeHHbIe

PCaKk Ha HECOPTraHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOKEHMSI TEOPUUM XUMHUYECKOIO CTPOCHMSI OpPraHMYECKHUX
coequHeHnii A.M. BytiepoBa. YTiepoaHblil CKEJIET OpraHUYeCKON MOJIEKYJIbI.
KpaTHOCTh XMMHYECKOH CBSI3H. S- U DP-CBSA3U. Sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTaneil aToMOB yriieposia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUUYECKOTO

cTtpoeHus Mosuekyi. ['omonoru. I'omonornyeckuii psg. Mzomepus u u3omepsl

32

Ilonatne o  ¢yHkuMoHampHOM  rpynme.  OpHeHTaluoHHbIE 3 (EKThI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kiaccu(UKalMu OpraHMYECKUX BemecTB. HomeHkmaTypa
OpPraHUYECKUX COEAMHEHMH (CucTeMaTHyeckas) W TpUBUAJIbHBIE Ha3BaHUsA

BAKHENIINX MPEACTABUTEIIEH KJIACCOB OPraHUYECKUX BEUIECTB

34

CBO6OI[H0p aIUKaJIbHBIL W HMOHHBIH MEXaHU3MBI pCaKknuu. Ilonstue o

Hykieoduie u snekrpoduie. [Ipapmio MapkoBuukosa. [IpaBuiio 3aiiiieBa

3.5

Ankanbl. XMMHUYECKUE CBOWCTBA AJIKAHOB: rajJOT€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMHUUYECKOE Pa3JIOKEeHUE, KPEKUHT, u3oMepu3anusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IHMKJIOATKAHOB C MajbIM

PasMEpoOM ILUKIIA. Peaknuu MNPUCOCAUHCHUA U PaJUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XUMUYECKHE CBOMCTBA: PEAKIMM MPUCOCAMHEHUS (TajJoreHHpOBaHUE,
TUIPUPOBAHUE, TUAPOTAJOT€HUPOBAHUE, TUApPATALUs), TOPEHUS, OKUCIEHUS U
nonumepuszanuu. [IpoMbinieHHble W 1a00paTOpHBIE CIMOCOOBI  TMOTYYEHUS

AJIKCHOB




3.7

AJikagueHbl. XHMMHUYECKHE CBOWMCTBA aJIKaJUEHOB: PEAKIMH IPUCOCTUHECHUS
(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHMsI U mnoiaumepuszauuu. llomyuenue

AJIKaIUCHOB

3.8

AnkuHpl. XMMHUECKHE CBOWCTBA: peaKIMU NPUCOEINHEHUs (TFaJIoT€HUPOBAHUE,
THJPUPOBAaHUE, THIpATalys, THIPOrajJoreHHpOBaHUE) Kak CrIoco0 MOTy4YeHUs
MOJIMMEPOB M JPYIHMX IOJIE3HBIX MPOAYKTOB. Peakumm 3amemieHus. ['openue
aleTUJIEHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHH JJISl CBAPKU U PE3KU

MCTaJIJIOB. HpI/IMCHCHI/Ie alliCTHUJICHA

3.9

Apenbl. XuUMHUYECKHE CBOWCTBa O€H30Jla: peakuuu dDIEKTPOPUIHLHOTO
3aMeIleHus, NpPUCOeNWHEeHus (TUAPUPOBAHME, TallOTeHHUpoBaHue). Peakius
ropenus. OCOOEHHOCTH XMMHYECKHUX CBOMCTB Tosyosa. [lomydenuwe Oenzoa.
OCOOCHHOCTH XUMHYECKHX CBOMCTB cTHpoia. llommmepusanus cruposna.

Crioco0b1 IMOJIYYCHUS U IPUMCHCHHUEC aPpOMATUUCCKUX YITICBOOAOPOA0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CIUPTHI. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICIiCTBHE €  HAaTpUeM Kak CI0ocOO  YCTaHOBJIGHUS — HaJlU4YUs
TMJIPOKCOTPYNNbI, C  TaJOr€HOBOAOPOJAMH  KaK  CIOCOO  IMOJIydeHHs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIApHas Jeruaparanus. Peakuus ropeHus.
[lonyuenue »sTaHONA: peakuuss OpPOKEHUs TJIIOKO3bl, TUApaTalus STHICHA.
OTUICHIVIMKOb U TJIMLEPUH KaK MPEJICTAaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enonr. Xumudeckue CcBOHCTBa (eHona (peakiuu C HaTpUeM, THIPOKCHUIAOM

Hatpus, Opomom). [lonyuenue penona

3.12

Anpreruapl. XMMHYECKUE CBOMCTBA TPEACTbHBIX allbJCTHIIOB: THIPUPOBAHHC;
Ka4ueCTBEHHBIC pEaKIMU Ha KapOOHWIbHYIO TPymHmy (peakius «cepeOpsHOro
3epkana», B3aumoeiicteue ¢ rugapokcuaom menu (II). Tlomydenne npeaenbHbIX
QIBJICTU/IOB. OKHUCIICHHE CIIMPTOB, THIpATalMs ameTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHHOCTH PCaKMK OKUCIICHHUA all€TOHA

3.13

KapOoHoBble KHCIIOTBI. XMMHYECKHE CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCHOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[lonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIEHHE
aJIKaHOB, AJIKCHOB, NEPBUYHBIX CIUPTOB, AIBICTUIAOB. BpIcmme mpeneiabHble U

HCTMIPCACIILHBIC Kap6OHOBBIe KHCJIOTHI

3.14

Cnoxsble »pupel u kupbl. CrocoObl MNOIYYEHUS CIOXKHBIX 3(PUPOB.
Obpatumocth peaknuu stepuduxanuu. IIpuMeHeHne CclOXHBIX 3I(QUPOB B
MUIIEBOM M map(pOMEpHON NPOMBIIIIEHHOCTU. JKHpBI Kak CIOXHBIE 3(PHUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KUCJIOT. XHMMHUYECKHE CBONCTBA JKHPOB:
THJIPUPOBAaHUE, OKUCIEHUe. [HIponu3, WiIM OMBUICHHE, >KUPOB Kak CIoco0

IIPOMBIIIJICHHOI'O ITOJIYUYCHUA coJiell BBICIINX Kap6OHOBBIX KHUCJIOT. MEBIJIA Kak




COJIM BBICHIHNX Kap60HOBI>IX KHUCJIOT

3.15

XUMUYECKHUE CBOWCTBA TJIIOKO3bl: pEaKUMM C YYacCTHEM CIUPTOBBIX U
aNbJIETHIHON TPYII U MOJOYHOKHCTIOE OpoxeHue. [IpumeHeHHe TIIOKO3bI, €€
3HAYEHHUE B KU3HENEATEIbHOCTH opraHu3Ma. /ucaxapuapl: caxaposa, ManbTo3a.
BoccranaBnuBarome M HEBOCCTaHABIMBAIOIIME — aucaxapuasl. ['maponus
nucaxapunioB. llommcaxapuabl: kpaxman, MIMKOreH. CTpoeHue MakpOMOJIEKYJ
Kpaxmaja, IJIMKOTreHa W ILe/Ultosio3bl. Pu3nyeckue CBOMCTBA Kpaxmana u
LEJUIIOJIO3bl. XUMHUYECKHE CBOMCTBA Kpaxmaia: TUAPOJu3, KadyeCTBEHHAs
peakuus ¢ MOAOM. XUMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: TMJIPOJIU3, MOJyUYEHHUE
3¢pupoB wnemwmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIETK)

3.16

AMHHBI. AMHHBI KaK OPraHUYEeCKHUE OCHOBAHUS: PEAKIUMU C BOJIOM, KHCIOTaMH,
peakuus TOpeHMs. AHWIUMH Kak NPEICTaBUTENIb apOMATHYECKHMX aMHUHOB.
XVWMUYECKUE CBOWCTBA AHWIMHA: B3aMMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJOM, oOkucieHue. IlonydeHne aMHHOB alIKWIMPOBAaHWEM aMMHaka |

BOCCTAaHOBJICHUEM HUTPOIIPON3BOJHBIX YIJIEBOAOPOI0B

3.17

AMUHOKHCIOTHI U Oenku. AMHMHOKHCIOTHI Kak am(OTepHble OpraHMYecKHe
coeauHeHusi. OCHOBHbIE AMMHOKHCIOTHI, oOpasyromue Oenku. XHUMHUYeCKHe
CBOWCTBAa OEJIKOB: THUAPOJIU3, JIEHATYpAIUsi, KaYeCTBEHHbIC (LIBETHBIE) PEAKIINU

Ha OenKu

3.18

CTtpoeHre M CTPYKTypa HOJHMMEPOB. 3aBUCHUMOCTh CBOWCTB IOJMMEPOB OT
CTpoeHUsI MoJieKyJd. OCHOBHbBIE CIIOCOOBI TOJYUYEHUS BBICOKOMOJEKYJISPHBIX
COEIMHEHMI: peakIy MOJUMepU3alui U MoJUKOoHAeHcanuu. Knaccudukanus

BOJIOKOH

3.19

#HH#HPartH# nenTuukaus opraHMyeckKx coeAMHeHn. Pemenue

OKCIICPUMCHTAJIBHEBIX 3a/la4 Ha paClio3HaBaHNEC OPraHN4CCKUX BCIICCTB

3.20

I'eneTnueckas cBA3b MCKAY KIaCCaMU OPTraHUYCCKUX COE€UHEHMI

XUMHUS U )KU3HD

4.1

Xumusi B TIOBCeAHEBHOM ku3HH. [IpaBuna Oe3zomacHOil pabOThI C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMHA BCUICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

XuMUS ¥ 310pOBbe. XUMUS B MEAUIIMHE. XUMHUSI U CEITLCKOE X034iMCTBO. XUMUS B
NPOMBIIIUIEHHOCTH. XHMMHUSI U DHEPreTHKa: MPUPOAHBIA W TMOIMYTHBIA HEPTIHOU
rasbl, X COCTaB U ucnonb3oBaHue. CoctaB HeYTH U €€ nepepaboTKa (IPUPOAHBIE

HMCTOYHUKHU yTIICBOJIOPOIOB)

43

Xumusd U 3KOJOrus. XUMHUYECKOE 3arpsA3HEHHE OKpPYXKAIOLIEW Cpenbl U €ro
nocnencteus. Oxpana runpocdepsl, MOYBbI, aTMocdepsl, GIopbl U (GayHbl OT

XUMHYecKoro 3arpsiHeHus. IlpoOnemMa oTX0m0B ¥ MOOOYHBIX MPOAYKTOB.




AJ'IBTepHaTI/IBHBIe HUCTOYHHKU SHEPTUU

OO0mue mpencTaBiICHUsT O MPOMBIIIICHHBIX CIOC00aX TOMYyYeHUS XHUMHUYECKUX

BElIeCTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOThI). UEpHas u

4.4 uBetHas ~ Mmetauryprus.  CTeKiI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.
[Ipombinniennas  opranuyeckas  xumus.  CoIpp€  JUIsI  OpraHHUYECKOH
MIPOMBIIIJICHHOCTH

5 #H##Par### Tunbl pacu€THBIX 3a/1a4
#HH##HPar##Pacu€Thl Macchl BelleCcTBa WM 00BhEMA Ta30B TI0 U3BECTHOMY

5.1 KOJINYECTBY BEIIECTBA, MACCE UM 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB

5.2 #iHtPar#H#PacuéTsl TeroBoro 3pdexra peakuuu

53 #HH#HPar#t#PacuéTpl 00BEMHBIX OTHOLICHUN Ta30B IPU XUMHUECKUX PEAKIIUAX

54 #HH#HPar##Pacuérel Maccsl (00bEMa, KOIMYECTBA BEIIECTBA) IPOITYKTOB

. pEaKIMH, €CIM OJTHO U3 BEIIECTB J1aHO B N30BITKE (MMEET MPUMECH )
55 ###Par###Pacuérel MmaccoBoi Wi 0OBEMHOM JI0JTM BBIXOJIA TIPOYKTA PEAKITUN
' OT TEOPETUYECKH BO3MOXKHOIO
#iHtPar#H#PacuéTsl Macchl (00bEMa, KOTMUYECTBA BEIIECTBA) MPOAYKTa PEAKIIHIH,

5.6 €CJIIM OJIHO M3 BEIIECTB JJAHO B BUJE PAaCTBOpA C OMPEACIEHHON MAaCCOBOM J101€H
PacTBOPEHHOTO BELLECTBA

57 #HH##Par##H#Pacd€Thl ¢ HCTIOJIB30BAHUEM MTOHATHI «MAcCOBast A0JISD), «MOJISIpHAs

' KOHIICHTPAIUS», PACTBOPUMOCTEY
#HH##HPar#Ht#HaxoxieHre MOJIEKyJIIpHOM (hOpMyYJTbI OPraHUYECKOTO BEIECTBA MO
5.8 €ro TUNIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISALINX B €r0 COCTaB, WU IO

IIPOJYKTaM CTOPAHMs




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






