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COJAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTajieil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MIPE/ICTABIIEHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wH30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIyKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KinaccupUKaMK OpraHuyeckux BeniecTB. IlloHsaTue o
bynkunonanasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIBHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpPraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OTbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBneHue, OOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHE MOJENCH MOJEKYJI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIas popMya, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, Sp°-
ruOpuau3annsi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMs, UKIU3ALNK, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHMSI M XHMHYECKHUX CBOMCTB MalbIX (LMKJIONPONAaH, IMKIOO0yTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIOATIKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QlKEHOB, Sp*-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMYECKUE CBOMCTBA: PEAKLIMM INPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
P JIBOWHOM CBA3M, MOJUMEpU3aund U okucieHus. IlpaBuiio MapKoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaneHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupogarnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenue. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CrIocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJKHHOB, Sp-
ruOpuan3ains aTOMHBIX opOuTaneil yriaepoga. @u3nyeckue CBOWCTBA aJIKUHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs, JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIBHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxacHue.
KameHnHslil yrojib U npoAyKTsl ero nepepadbotku. CnocoOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKu HEDTH, X TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTCHIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakium
3aMEIIeHUs TajJjoreHa Ha TUIPOKCOTPYIITY, HHUTPOTPYINY, THAHOTPYIIIIY,
aMmuHorpymnmy. JleiicTBMe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUe IUTaIOT€HATIKAHOB C MAarHUEM W LIMHKOM.
[Toustue 0 METaJIJIOOPTaHUYECKUX COEIUHEHHUIX. Hcnons3oBanue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYeCKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
n3ydeHue (QU3NIECKUX CBOWCTB YTIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakIuii yrieBOAOPOJ0B Pa3IMYHBIX KJIacCOB (0OeclBeUMBAHUE OPOMHOW WIIH
HMOJHOM BOJIbl, pacTBOpa MNEpMaHTaHaTa Kajus, B3aUMOJICHCTBUE allCTUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoa ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBaX, IOJYYEHHE OHTUJICHA W
M3YYEHHUE €ro CBOMCTB, O3HaKoMiieHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpa3liaMyd IUTaCTMAacC, KaydyKOB M PE3MHBI, MOJICIMPOBAHUE MOJICKYI
YIJIEBOJOPO/IOB U TaJOT€HIIPOU3BOAHBIX YII€BOI0POIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CcOUPTHL. CTpoeHUE MOJIKYN (HAa MOpUMEpPE
MeTaHOJla W JTaHoyia). ['oMmojormueckuii psa, obmas GopMyna, H30OMEpHs,
HOMEHKJIaTypa ®  Kiaccubukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIHUPTOB. BOJAOpOJHBIC CBA3M MEXIYy MOJEKYJIaMu CIUPTOB.
XUMUYECKHE CBOMCTBA: pEaKIMM 3aMElIeHUs, JeTUJpaTaliui, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH U  HEOPraHMYEeCKMUMH  KHUCJIOTaMH.
KauecTBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METaHOJIa
Ha opraHu3M denoBeka. CrnocoObl MOJMYyYCHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3oMmepus. OcoOeHHOCTU PUBUYECKUX U
XUMHUYECKHUX CBOMCTB.

MHoroaroMHbl€ CHUPTHI — OSTWICHIVIMKOAb W TiUlepuH. Duszndeckue u
XMMHUYECKUE CBONCTBA: PEaKIMU 3aMEICHHUS, B3aUMOJICHCTBUE C OPraHMYECKUMHU
M HEOPraHWYECKUMHU KHCIOTaMH, KAayeCTBEHHAas pEaKIMs Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue 0 MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
O0eH3oapHOTO sypa. duszmdeckue cBoiicTBa PeHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHust U mpuMeHeHue gpenomna. @enonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyeckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBA  QIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETH b
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHUCIOT. BOmoponHbie CBS3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKALNU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KuciaoTbl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1eoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HeMpeeTbHbBIX JKUPHBIX KUCIIOT. JKUphl B IpUpo/Ie.

MBpb11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukainus yriaeBoaoB (MOHO-, -
U mojucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
rpynn, CIOUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIirOKO3bl, €€
3HAYECHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaroIe U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. ['uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJEKyJl Kpaxmala, TJIMKOTreHa U
HeJuTroNo3bl.  PU3MUYECKHE CBOWCTBA KpaxMala M LEIUTOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYEeCTBEHHAash Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpoB LeiToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3IUYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHUPTAa JAUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), Bzaumonerncreue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
denonb», «KapooHoBbie KUCTOTHL. CIIOXKHBIE ADUPBD».

A3oTcoaep:xaluye OpraHuyecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKue Mpou3BOJAHbIe amMmmuaka. Kinaccudukanus aMiUHOB:
anudpaTUIecKue W apoOMaTHUYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Moiekyi, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NUYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHCTBAE TEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPENCTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPYyNI aTOMOB B MoJieKyJie aHwiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucIoThl. HoMenknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @uU3NYecKkue CBOWCTBA AMUHOKHCIOT.
XYWMHYECKHE CBOMCTBA AMHMHOKHCIOT KaKk aM(OTEpHbIX  OpPraHHMYECKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBa OEJIKOB: THUAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W HMX NPEBpALICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypalrus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakuuu Ha O€NKH, peHIeHHWEe OKCICPUMEHTAJIbHBIX 33Ja4 [0 TeMaM
«A3zoTconepxalme OpraHUYEeCKUe COEIMHEHUSD) 17§ «Pacno3HaBanue
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/IAPHBIE COeIMHEHHS .

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHHN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonmumepubie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIdTUICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYEHUS (Tedion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraéMble MOJUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (OPMysibl OpPraHUYECKOTO COCIAMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEAUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WUIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUsI, ONpPENEICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCyIIECTBISCTCS Yepe3 HCIOIb30BaHHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHBbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HDHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHHUIIBI HU3MEPEHHsS, CKOPOCTh, SHEPIusi,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OEJIKH, YIJIEBOABI, JKUPHI, HYKIEHHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadust: moJe3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUs: TUINEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMH4ecKiX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAIISIM.
DNeKTPOHHbIE KOH(PUTYpPAIIH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

Ilepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIAUECKOrO 3aKOHA U [lepHomnUecKOr CHUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akona /[.M. Menneneesa.

XuMHUeCcKass CBsI3b. BHIIBI XMMHWYECKON CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa30oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U JJauHa CcBsA3U. [1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3u. KpartHeie cBaA3u. BonxopoaHas CBs3b.
MexmoneKyIsspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHAILMOHHON XUMUH.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THMBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. IIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAsT KOHIIEHTpanus. HaceleHusie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHCHMS U MPEBPAIICHU S
DHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie 3 (PEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIEC peaKluu. XUMHYeCcKoe paBHoBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U claOble  AJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHSI U BOCCTaHOBJIEHUS.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTaIM3aTopa, MOJIEIU
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, H3YYCHUE BIIASHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusl.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUeCcKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, pusndeckne M XHMHUYCCKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapumbl.
TonuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MmpuUpoie, CIOCOOBI MOJydeHHs, (GU3UYECKHUE U
XAMUYECKHE CBOMCTBA. | aloreHoBOAOpObl. BakHenmue KUCIOPOACOACpIKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOJIYICHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B HpUpoAE, CIOCOObI TMOJYYECHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(IV), okcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl U €€ COeNTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeHeHune azoTta
Y €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupojsie, CHOCOOBI MOTy4YeHUS, (U3UMYECCKUE H
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenune ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOIHbIE  MOJIU(PUKAIINY.
duznyeckue W XHMHYECKHE CBOMCTBA MPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yraepona(IV), yronbnas kucimora u e
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dyiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpumeHenne KkpeMHus U ero coeAnHeHuil. CTeKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproanyeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
Oco0OeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHuil  metamwioB.  OOmMe  CrocoObl
MOJTyYeHUS METaJJIOB: TUAPOMETATYPTrus, NUPOMETAILTYPIHS,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmeTtamioB [A-rpynmsr [lepuomnueckoit cucTemsl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE TPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mast xapaktepuctuka metamioB IIA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE MPOCTBIX BEIIECTB M HX COEIUHEHUHU.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, (GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB 1o0o4HbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUibl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHU.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3ryecknue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuidl. OKCHbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Ou3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[MuHk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U THUJIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpruMeHeHune
LIMHKA U €T0 COEUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJE, M3Yy4YEHHE KOJUIeKIMU «MeTaiulbl M CIUIaBbD), B3aUMOJICWCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAIIOB C BOJOH (BO3MOXHO HMCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOAECHCTBHE LIMHKA U JKEJie3a C PacTBOPAMHU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMH KHCIJIOT U IIEJOYEH, pElIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (hochop U HX COCTUHEHU,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4YHbIX MeETOoAax I[IO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
Hay4Hble puHLIMIBI OpraHru3aluyd XUMUYECKOT0 TPOU3BoACTBA. [IpombliieHHbIE
CHOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOIYYEHUS] METAJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAIOWIEH CpPedbl M €ro IMOCIEACTBUS.
Poub xumuu B 06ecriedeHIH SHEPreTHIeCKoi Oe301MacHOCTH.

XuMusi ® 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METULIUHBI.



XvMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIE J00aBKU. Poib Xxumun B
oOecIieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHndeckrue U MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JAaHO B BHJE pPACTBOpPA C OINPEACIEHHOU
MAacCCOBOM JOJIEH PAacCTBOPEHHOTO BENIECTBA, MACCOBOM JOJMA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUH oOmed
HEOPraHUYEeCKOM XMMHH B 11 Kilacce oCyIlIeCTBISIETCS Yepe3 UCIOIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, IPUHATHIX B OTIACIBHBIX
MpeaMETax €CTECTBEHHO-HAYYHOT' O IIUKIIA.

OO0nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KJacCU(UKaIs, MePUOJUYHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBa, WUJCAIbHBINA ras,
(dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M TOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIUBRO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsi MPOMBIIIJIEHHOCTD,
dbapmaiieBTHUECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAA
IMPOMBIIIJICHHOCTD, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI'PAMMBI 110 XMMHNHN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKON TPaKTAaHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMUECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TpeaMeTa «XHUMHUSD» OTPAKaAIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOCHUSA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaromnuxcs B MPOLIECCEe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUS K 3aKOHY W IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/a4, BBHIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOUICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJlbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



MHTEpeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHHU U TMOCIEIYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlNH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI IEHHOCTEH 3/I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BellecCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NeSATeTbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYruX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO NMPOGEeCcCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUM 10 XUMUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYAIbHOH TPACKTOPHUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH 11eTIECO00PA3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HPKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHUS HEOOXOAUMOCTH WCIIONIB30BAHUS JOCTIKEHHA XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOUIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAILIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIUIECHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIEITO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUSI 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOW pOJM B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUM, YMEHHUSI JeaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HUMECIOUIUXCSA JaHHBIX C 1EJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON JeATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTAM TpyAa B pasIuyHbIX cepax mpodeccunoHaIbHON
JEATEIIbHOCTH.



METAINIPEIJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4aIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISTUBHBIE), 00ecCIreunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

1) 6a30BbIe JJOrMYecKHUe JeiiCTBHUS:

CaMOCTOSITeIbHO  (OpMyJNMpOBaTh W aKTyaJIU3UpPOBaThH  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eNU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATEIILHOCTH C MOCTABJICHHBIMU 1LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHUU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUS JII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJacCU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



peaKuuu — MpH PElIeHWH Y4eOHBIX MO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMyIupOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITENILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUJITAHUPOBAHUS M  IPOBEACHHS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
000O0IIEHHS U BBIBOBI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuOOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKHX 3a]ad, IPUMEHEHUIO pa3JInYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManuu (HAy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHUs, CIPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHanu3upoBaTh WH(OPMALIMIO PA3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3TUYHBIE METOJbI MPU TMOUCKE H
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS MH(GOPMAILIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBlICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MpPUMEHATh MeEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUAJIOTa /WU
JTUCKYCCHH, BBICKA3bIBATh HICH, (DOPMYIHUPOBATH CBOM MPEJIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MpEe3eHTAIMel pe3ylbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIaCOBAHUS TO3UIUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTb, ONpeAeissd €€ ILelM W 3aJadd, KOHTPOJUPOBaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPE/UIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX U HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUS» HaydHbIe 3HAaHUS,, yMEHUS U CIIOCOOBI J€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHbIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE PE3yNbTaThl MPEACTABICHBI IO ToJaM
U3YYEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYECHUU YCTOMYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrETUUECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrnieueHun PalMOHAJILHOTO
MIPUPOOTIOIL30BaHNS, B (OPMHUPOBAHUHA MHUPOBO33PEHUS WU OOIICH KYyJIBTYpPHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJTHOM CPEJE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0Ooyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHUCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHsI, MOHOMED, IOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTinepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalieHUs] DHEPrUM TPH XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JICKAIIHE B OCHOBE
MOHWMAHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUil, TEPMOJUHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMsI, O B3AUMHOM BJIMSIHUA aTOMOB W T'PYIIIT aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOrMYEeCKUe CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTraHUYECKUX BEIIECTB B OBITY M MPaAKTUYECKOM
NEATETbHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBJISAITh YPAaBHEHHS] XMMHUYECKUX PEAKIMl M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJI OPraHUYECKUX BELIECTB NI WIUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: YCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEICIEHHOMY
KJIACcCy/Tpynne COeAMHEHUM, JaBaTb MM Ha3BaHHS [0 CHUCTEMATHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, JIUIEPUH,
ATWICHIJIMKOIb, (eHos, (QopMaibIerull, aueTajblerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsSI, OJIEMHOBASI, MTAJIBMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJ XWMHYECKOW CBS3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jj1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHUPOBAHHOCT, ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENICH pPa3THMUHbIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMATHYECKHUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJIETUJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHMl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh YMEHHS TOATBEPXKJAaTh Ha KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIJIEBOJAOPOJIHOTO
CoIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIIMPOBAHUM, IKCIICPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE orneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBCHHO-HAYYHBIX MPEIAMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO €IMHCTBA MHUDPAa,
WCITOJIb30BaTh CUCTEMHBIC 3HAHUS 1O OPTraHUYECKOW XUMHUU 11 OOBSICHCHHS WU
MPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

chOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PACUEThl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMM C UCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, aHATIU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTIJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpaleHusi ¢ BeleCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IMdyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJII0O/IaTh MPaBHUJIa IKOJOTHUYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIHHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKAroUIeh
MPUPOJTHON CPEJIbl U IOCTHKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEILIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbaTeiBaTh €€ U HUCIOIH30BaATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBICHUN MPHUPOJbBI, O MECTE U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
WMCTOYHUKOB SHEPTHH, B OOECIEUYEHUHU PAlMOHAIBHOIO MPHUPOIOINOIb30BaHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUSI W OO KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOTHOMN

cpene;
BJIQJICHANEC  CHCTEMOW  XWUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBs3b (KOBAJIGHTHAs, WOHHAs, MeETa/NIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakUus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JTUCCOLMAlMs, CTENEHb JHUCCOIMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOM »ddekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOU TUCCOIUAIIUU, TEPUOTUIECCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAIEHUs] SHEPTUU MPU XUMUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKalMueé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOSHHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJTYYECHUU U 0O€30MacHOM
WCIIOJIB30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIIMX  HAy4YHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U WX MpPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMHUYECKUX  PEaKLUH,
cuctematuieckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/lIMueckas, BOJOPOJHAs), THUI KPUCTAUIMYECKON pEIIETKH
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCTh,  yYMEHHI:  KIAacCH(DUIMPOBATH:  HEOPTAHHYCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUUECKHUE PEAKIUH 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3()QeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS JJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTajiu3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUS U KPUTEPUU I KiIacCU(DUKALIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPUOIUYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa,  uUCHONB3YS  TMOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE DHEPreTUUYECKHE COCTOSIHUS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm u rpymnnaMm Ilepuonnueckou cucrembr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JI0YECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBS3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ITUX PEAKIUH; peaKIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEAaKUMH  THUAPOJIU3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh yMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TMOJIYYEHUS CEPHOM KHUCIOThI, aMMHAaKa,
oOlue HayyHble MPUHIUIBI XUMHYECKHUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEHIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMMNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATeIbHOCTU YEJI0OBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TPOBOAUTH PACUETHl: C HCIOJIb30BAaHUEM
MOHSTUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUs] BOJOPOJHOrO IMOKAa3aTesisi pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIe€H pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuu,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBK) HWHJIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Mertawely u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUl 0€30MacHOT0 OOpaIIeHHs C BEIECTBAMU U JTAOOPATOPHBIM
obopynoBanueM, (HOpMyIupoBaTh IIedb HMCCJIENOBAaHUS, TMPEJCTABISATH B
paznu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
NMoCyIol M Ja0OpaTOpHBIM O00OpyAOBaHHWEM, OOpalleHUs] C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3I0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH II€JICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMAIINK B Pa3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JaUTepaTypa, CpecTBa MaccoBoil uHbopMmaruu, HTEepHeT U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadbaTriBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBUU c IIOCTABJICHHOU y4eOHOM 3a7a4en.



IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos 3 N
JIEKTPOHHBIE M (ppoBbIe
Nen/m Tema ypoka Kontpoabusbie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[Ipeamer u 3HaueHUE OPraHUYECKOMN
bubmuoreka [JOK
1 XUMHH, TIPEJICTABICHUE O MHOT000pa3uu 1
. https://m.edsoo.ru/3686e6f5
OpraHUYEeCKUX COCIMHEHUN
DIEKTPOHHOE CTPOEHUE aTOMa yIiiepoJia
P P R YIIEP bu6mmoreka [IOK
2 (ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS). 1
https://m.edsoo.ru/Oce6fd4c
BanieHTHBIE BO3BMOXHOCTH aTOMa yriepoja
XuUMHYEcKasi CBA3b B OPraHUYECKHUX
3 coequHeHUsX. MexaHn3Mbl 00pa3oBaHUs | bubnnorexa [JOK
KOBQJIEHTHOH CBsI3H, CIOCOOBI Pa3phiBa https://m.edsoo.ru/8d39f5¢c8
CBA3EH
4 Teopus ctpoeHnst OpraHUYEeCKUX | bub6nuorexa [IOK
coenunennit A. M. byrieposa https://m.edso0o.ru/9e595¢cb8
Bunsl uzomepun: crpykTypHas,
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 bubmuorexa [IOK
3¢ }eKTh B MOJIEKYyIaX OPTaHHYECKUX https://m.edsoo.ru/b0e61661
COECIMHEHU I
[IpeacraBnenue o KiiacCUPUKALMU U
6 CIfCTeMaTI/I‘{CCKaH HOMGHK?;aT a (IUPAC) 1 bubmmorexa [IOK
P https://m.edsoo.ru/c212dd21
OpraHUYEeCKUX BELIECTB
7 Knaccudukanus peakiuii B opraHn4eckoi | bubnnoreka [JOK
XUMUHA https://m.edsoo.ru/ba5706aa
8 CucreMaruzanys 1 0000IIeHe 3HAHNUHI 110 1 bu6mmoreka [{OK




TEMC

AJKaHBI: TOMOJIOTUYECKHH psifl, 001Iast
(dbopMyIa, HOMEHKJIaTypa U U30Mepus,

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

bubmuoreka [JOK

? 3JIEKTPOHHOE Y IPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHUE MOJIEKYII

10 du3nYecKre 1 XMMUYECKHe CBOMCTBA bubmuoreka [JOK
AJIKAaHOB https://m.edsoo.ru/3137711c
HaxoxneHnue aJikaHOB B IPUPOJIE.

11 CriocoOpl mostyueHus u HpI:I)/IMpeHeHI/Ie Bubmmorexa LIOK

https://m.edsoo.ru/259b0aSb

AJIKAaHOB
[uknoankansl: o0miast popmyna,

12 HOMEHKJIATypa U U30MepHs, 0COOCHHOCTH bubnnoreka [JOK
CTPOCHUS U XUMHYECKUX CBOMCTB, https://m.edsoo0.ru/156730d2
CIOCOOBI MOJIYYEHHS U IPUMEHEHHE
Pemrenue pacu€THbIX 3a1a4 Ha
oTpeeNieHue MOJIEKYIIpHOU (HOpMYIIbI

13 OPraHMYeCKOro BEUIECTBA [0 MACCOBBIM bubnmnoreka [JOK
JIOJISIM aTOMOB DJIEMEHTOB, BXOISIINX B €T0 https://m.edsoo.ru/bf84d8eb
cocrtaB. Cucremaru3anus 1 00001IEHE
3HAHUM MO TeME
ATKEHBI: TOMOJIOTUYECKHH psif, 001Iast

opMyJja, HOMEHKJIATypa, 3JIEKTPOHHOE U
14 I(EP(I:CT};aHCTBeHHoe CT}I;I())CHI/IC Molj1e1<yn. bubmmorexa [TOK
https://m.edsoo.ru/273b0ale

CtpyKTypHas U UC-TPAHC-U30MEPHUS
AJKEHOB

15 duznueckre 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
ankeHoB. [IpaBuino MapkoBHMKOBa https://m.edsoo.ru/21069ccd

16 CriocoObl mosTyyeHHs 1 IPUMEHEHUE Brbmmorexa LIOK

https://m.eds00.ru/665dc058




AJIKCHOB

[IpakTuyeckas padora Ne 1 o teme

17 "[lonyyeHue >TUIIeHA U U3YYEHUE €T0 bubmmorexa [IOK
. yi " yi https://m.edsoo.ru/0941eed8
CBOMCTB
Pemenne pacu€THbIX 3a1a4 HA
18 oTpeieNICHUE MOJICKYIIPHOU (HOPMYITBI bubmmorexa [IOK
p yp PMY. https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIECTBA
AJKaJIMeHbI: CONPSIKEHHBIE,
19 M30JIMPOBaHHBIC, KYMYJIMPOBAHHbIE bubmmorexa [IOK
P > KYMYIHp ' https://m.eds00.ru/04298c0a
Oco0EHHOCTH AIIEKTPOHHOTO CTPOCHHMS
20 XHUMUYECKUE CBOMCTBA COMPSKEHHBIX bubnnoreka [JOK
JECHOB https://m.edsoo.ru/e561253d
)1 CriocoObl TToTy4eHUsI U IPUMEHEHNE bubnuoteka [JOK
AJIKAIEHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKUM PsiJl, o01Ias
” (dbopMyIia, HOMEHKJIaTypa, 3JIEKTPOHHOE U bub6nuorexa [IOK
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI, https://m.edsoo.ru/68bbccdc
¢u3nueckue cBoiicTBa
. bubmuoreka [JOK
23 XHUMUYECKUE CBOKMCTBA aJIKMHOB
https://m.edso00.ru/23493a93
. bubmuorexa [JOK
24 KauecTBeHHBIE peakiii Ha TPOMHYIO CBA3b
https://m.edsoo.ru/7b1c48da
)5 CriocoObI TOTy4eHUsT U IPUMEHEHNE bubnuorexa [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemrenue 3amau: pacu€Tsl N0 ypaBHEHUIO bubnmoreka [JOK
XUMHYECKON peaKiuu https://m.edsoo.ru/5db8e526
7 CucremaTu3aius 1 0000IIeHNE 3HAHUH TI0

TEMC




ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast
dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U

28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI bubmmorexa LIOK
poctp P 4 https://m.edsoo.ru/a92a7094
OeH30I1a ¥ ToJIyoua, uX (GU3NIECKre
CBOICTBA
29 XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH bubmuoreka [JOK
3aMeLLeHUs https://m.edsoo.ru/a44alaed
XHUMHUYECKUE CBOICTBA aPEHOB: PEAKIUU
bubmuoreka [JOK
30 [IPUCOETUHEHU S, OKHCIIEHHE TOMOJIOTOB
https://m.edsoo.ru/a44alaed
OcH301a
31 Oco0eHHOCTH XHMHUYECKUX CBOWCTB bubnmoreka [JOK
CTUpOsa https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 HA
32 onpeielICHUE MOJIEKYIISIPHON (OpMYITBI bubmmorexa [TOK
P YIp pMY https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIECTBA
33 CrniocoOsl MosTyueHus: U IpUMEHEHUE bubnunorexa [JOK
apeHoB https://m.edsoo.ru/6£717d09
34 ['eneTnveckas CBSI3b MKy Pa3IMYHBIMU
KJIaCCaMHU YTJIEBOJOPOIOB
Pacuétel mo ypaBHEHUSIM XUMHUYECKUX
35 peakmuii. CucteMatusarus u 00001IeHne
3HAHUM MO TeMe
36 [Tpuponnsiii ra3. [lonytHsle HeTAHBIE
ra3bl
37 KameHHBII1 yrosib 1 NpoIyKThI €r0 bubnnoreka [JOK
nepepadboTku https://m.eds00.ru/69b3398b
18 Hedtb u ciocoOb1 €€ nepepaboTKu. bubnmoreka [JOK

[IpumeHeHue MpoayKTOB MepepadoTKu

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




HedtH

I'enetnueckas CBA3b MCXKAY pa3JIndYHbIMU

39
KJIacCaMH YTJIEBOJIOPOIOB
["asioreHonpon3BOIHEIE YTIIEBOI0POIOB:
40 JNEKT OHHSC CT OGHI/Ie‘yreaKI_[I/II/I ’ bubmmorexa [TOK
P POCHHE P https://m.edsoo.ru/82b4d759
3aMEIIeHHs TaloTeHa
JeiicTBue menouei Ha
41 raJIOr€HIPOU3BOAHBIE. B3aumonelicreue
JUTAJIOT€HAJIKAHOB C MAarHUEM M IIMHKOM
4 Cuctemaru3zanus 1 00001IeHue 3HaHUH 110 bubmmorexa [IOK
pazneny "VYrieBogopoasl" https://m.edso0.ru/20e8922
43 KonTponbhas padota no teme bubmmorexa [IOK
"VYrneBomopoasr" https://m.edso00.ru/95¢9e298
[IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKHUH psij, oOmast popMyia,
P dopary bubmuorexa [JOK
44 CTPOEHHE MOJIEKYJI, U30MEpH,
https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiiaccuukarus,
¢u3nueckue cBoiicTBa
45 XHUMHYECKUE CBOMCTBA MPEAEIbHBIX bubnmnoreka [JOK
OZTHOATOMHBIX CIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoOsl MoNTydeHus: U IPUMEHEHUE bubmuorexa [JOK
OZTHOATOMHBIX CIIUPTOB https://m.edso0.ru/484100000000000
[IpocTteie adupel: HOMEHKIATYpa U
P dup P Butmmorexa [OK
47 M30MepHsl, 0COOEHHOCTU (PUZNYECKUX U
. https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaToMHbI€ CIIUPTHI: ATHJICHTIINKOJb U
bubmuoreka [JOK
48 TJIMIEPUH, X QU3HYECKHE U XUMHIECKUE

CBOICTBa

https://m.edsoo.ru/ee4d84aa




CriocoOsl MoTyueHus: U IpUMEHEHUE

bu6mmoreka [JOK

49
MHOI'0OATOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
50 @DeHoI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE bubnmoreka [JOK
cBoiicTBa. TOKCHYHOCTH (peHOIIa https://m.edsoo.ru/2ce726{8
bubmuoreka [JOK
51 XuMHUYECKHue CBOMCTBA (heHoa
¢ https://m.edsoo.ru/037ca5f9
50 CriocoObl MOTy4eHUsI U IPUMEHEHUE bubnmoreka [JOK
¢denona https://m.edsoo.ru/c77ddf4c
[IpaxTnueckas padora Ne 2. Pemenue
53 AKCIIEPUMEHTAIIBHBIX 33724 110 TEME bubmmorexa [TOK
" P " A https://m.edsoo.ru/fdOced09
CrupThl U HEHOITBI
54 CucremaTu3anus 1 0000IIeHHEe 3HAHUH TTO bubnunoreka [JOK
TEME https://m.edsoo.ru/1810cb9b
ATNBIETHIBI M KETOHBI: SJIEKTPOHHOE
55 CTpOeHHE KapOOHUIBLHOU TPYIIIHI; bubnuoteka [JOK
rOMOJIOTHUYECKHE psijibl, 0011as popmyia, https://m.edsoo.ru/b139beaa
M30MepHUs U HOMEHKIIATypa
56 ATNbIeruipl ¥ KETOHBI: (PU3NUECKUE bu6mmoreka [IOK
CBOMCTBA; pEaKIIMK MPHUCOCTUHEHNUS https://m.edsoo.ru/c887425¢
57 Peakiuu okucneHus u KaueCTBEHHbBIC bubnmnoreka [JOK
peakuuu alibAeruA0B U KETOHOB https://m.edsoo.ru/a393baa9
53 CriocoOblI nostyyeHust adbIeruI0B U bubnnoreka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE
bu6mmorekxa [IOK
59 KHCIIOTBI, 0COOEHHOCTH CTPOEHUS UX
https://m.edsoo.ru/fecOb113
MOJIEKYJI
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnmoreka [JOK

KHCIIOT, UX (pu3nueckue cBoiicTBa

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




XUMUYECKUE CBOMCTBA MPEACTbHBIX

bu6mmoreka [JOK

61
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
OcoOeHHOCTH CBOWCTB MYpPaBbHHOM
bubmuoreka [JOK
62 KHCJIOTBI. MHOTOOOpa3ue KapOOHOBBIX
https://m.edsoo.ru/bb31be71
KHCIIOT
OCOOEHHOCTH CBOWCTB: HEMPEACIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bubmuoreka [JOK
63 TUKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
https://m.edsoo.ru/83a08773
kucnot. [IpencraButenu BHICIIUX
KapOOHOBBIX KHUCIOT
64 [ToHsITHE O POM3BOAHBIX KAPOOHOBBIX bubnmoreka [JOK
KHCIOT https://m.edsoo.ru/0d162d9d
65 CriocoObl MoTy4eHus1 U IPUMEHEHUE bubnunoreka [JOK
KapOOHOBBIX KHUCJIOT https://m.edsoo.ru/7c065¢9d
CnoxHbie 3(pUpbI: TOMOJIOTMYECKUH Psi,
66 obmras o 13) Jfa A30MEPHUS U ’ bubnmorera [TOK
PMyId, P https://m.edsoo.ru/adfffe6d
HOMEHKJIAaTypa
67 dusnvecKkue U XUMHUUYECKUE CBOMCTBA bu6mmoreka [IOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbBIX 3a7a4: 10 YpaBHEHHUIO
68 XMMHYECKON PEaKIuu, Ha ONIPEACIICHUE
MOJICKYJISIPHOM (hOPMYJITBI OPTaHHYECKOTO
BellecTBa
[IpakTuueckas padborta Ne 3. Pemenue
69 AKCIIEPUMEHTAIIBHBIX 33724 110 TEME bubmmorexa [TOK
DKETEp A . https://m.edsoo.ru/486671fb
Kap6onoBsie kucnotbl. CioxHbIE d3PUPbI
70 Kupsr: crpoenue, pusznueckue u bubnuorexa [IOK

XUMUYECKHUE CBOMCTBA (TUAPOIH3)

https://m.edsoo.ru/al9c5b98




OcoOEeHHOCTH CBOWCTB JKUPOB,

bu6mmoreka [JOK

71 CoJIepIKaIllMX OCTAaTKU HEMPEeAeIbHBIX
ACPaatl ped https://m.edsoo.ru/b0331922
XKUPHBIX KUCIOT. JKUpBI B IpUpOIe
Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
7 KHCIIOT, MX Moroliee aercteue. IlonsTue o bubmuoreka [JOK
CUHTETUYECKUX MOIOILIUX CPEACTBAX https://m.edsoo.ru/3¢566565
(CMCO)
I'eneTnveckas CBsI3b yIi€BOJOPOIAOB H
- P bubmuoreka [JOK
73 KHCJIOPOJICOACPIKAIITUX OPTaHUISCKUX
https://m.eds00.1ru/56790c96
BEILIECTB
74 Pacuétel Mo ypaBHEHUSIM XUMUYECKUX
peakuuii
75 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuoreka [JOK
TEME https://m.edsoo.ru/f8eaf2eb
OO6m1as XxapakTeprucTHUKa YIJICBOJIOB U
76 KJIaCCI/I(I)I/III:aLII/Iﬂp neBozlzll; (MOHO-, - 1 bubmmorera [TOK
r ’ https://m.edsoo.ru/7a9693al
MOJIMCaxapu/bl)
77 Monocaxapusl: GU3NUECKHE CBOMCTBA U bubnuoteka [JOK
HaxO0XXJIEHUE B [IPUPOJIE https://m.edsoo.ru/b4bdda2d
73 [IpumeHneHue roKo36bl, €€ 3HaUeHUE B bubmuorexa [IOK
KUBHENEATEIBHOCTU OpraHu3Ma https://m.edsoo.ru/5e61122d
Hcaxapuibl: caxapo3a, MaJibTo3a 1
79 famocsap HaxoxczleII{)He B IpUpoOJe U bubmmorexa LIOK
| PHp https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHHE TUCAXapHJIOB
[Tonucaxapuibl: CTpOEHHUE MAKPOMOJIEKYI,
80 (bI/BI/IquKII;e u XI/IME‘ICCKI/IC CBopﬁCTBa ’ bubnrorexa LIOK
’ https://m.edsoo.ru/72a04508
MIPUMEHEHHE
81 [TonsiTHe 006 NCKYCCTBEHHBIX BOJOKHAX bubmuoteka [JOK




https://m.eds00.ru/6216e766

Pemenne PpaCUYCTHBIX 3aJa4 Ha

bu6mmoreka [JOK

82 onpeJieJIeHUE 10U BbIX0/a MPOIyKTa
P poayx https://m.edsoo.ru/7fde47ef
pEeaKIu OT TEOPETUYECKH BO3MOXKHOTO
23 CucremaTu3anus 1 00001IeHNEe 3HAHUH 11O bubnmoreka [JOK
pasneny https://m.edsoo.ru/08d4364c
KonTponbhas padota no teme
84 "Kucnopoacoaepkaiiiue opraHu4ecKme bubmmorexa [IOK
P " P P https://m.edsoo.ru/42c6678e
COETUHEHUS
AMUHBIL: KJTaccu(UKaIHs, CTPOCHHE
bubmuoreka [JOK
85 MOJIEKYI1, 00mast opMyIia, H30Mepus,
N https://m.edsoo.ru/efa7ebca
HOMCHKJIATypa U (PU3HUYECKUE CBOWCTBA
26 XHWMHYECKUE CBOMCTBA aTM(paTHUECKUX bubnunorexa [JOK
aMUHOB https://m.edsoo.ru/1bc5cf80
g7 AHWINH: CTpOEHHE aHWINHA, 0COOEHHOCTH bubnnorexa [JOK
XMMHYECKHUX CBOWCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
28 CriocoObl TOTy4eHUsI U TPUMEHEHNE bubnmnoreka [JOK
anudaTuyecKux aMMHOB https://m.edsoo.ru/eal38763
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
29 nzomepusl, pusnueckue CBOiCTBa. bubmuorexa [IOK
OTtnenpHBIC IPEACTABUTENH Ol https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
bubmuoreka [JOK
90 OuoJI0rMYecKoe 3HaYCHHEe aMUHOKHUCIIOT.
https://m.edsoo.ru/77df705a
CuHTE3 ¥ THUIPOJIN3 TIENITH/IOB
01 benku kak npupoaHbIE OJIUMEDHI; bubnnoreka [JOK
CTPYKTYpbI O€JIKOB https://m.edso0.ru/429¢9899
92 XUMHYECKUE CBOMCTBA OCIIKOB bu6mmoreka [JOK




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

A3OTCOI[Cp)KaH_II/IC IreTCPONKINYCCKUC

93 coennuennsa. HykjIeMHOBBIE KHUCIOTHI: bubnmorexa [IOK
K ' https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTHYECKasl POJTb
[TpakTrueckas padota Ne 4. Permenue
04 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [JOK
"A30TcoAepKallre OpraHu4ecKue https://m.edsoo.ru/8e3c02d1
coelMHEeHHS "
[IpakTuueckas padborta Ne 5. Pemenue
95 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnmoreka [JOK
"Pacnio3HaBaHie OpraHUYeCKUX https://m.edsoo.ru/bde3fdf6
coenuHeHun"
KonTponbhas pabota no teme
96 "A30TcoaepKalue OpraHnyecKue bubmmorexa [OK
p " p https://m.edsoo.ru/ce561bc7
COEJIMHEHUS
OcHOBHBIE TTOHATHUSI XUMUHU
97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U bubnuoteka [JOK
METO/IbI UX CUHTE3a —II0JIMMEpU3anus U https://m.edsoo.ru/7aa63ebd
MOJIMKOHACHC AU
08 [TnacTmaccel. YTunuzamus u nepepadoTka bubnmnoreka [JOK
IJ1aCTUKA https://m.edsoo0.ru/82242e0f
99 DnacToMepbl: HaTypaJbHbBIN bubnmoreka [JOK
CUHTETHYECKHE Kayuyku. Pe3nna https://m.edsoo.ru/246103ec
BonoxkHna: HaTypaiibHBIE, HCKYCCTBEHHBIE,
100 cuHTeTnueckue. Ilommumepsl crienquajabLHOTO bubmmorera [TOK
) p https://m.edso00.ru/5963a601
Ha3HA4YEeHUS
101 [TpakTrueckas padota Ne 6. Permenue bubnuorexa [JOK

OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME

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




"Pacrio3zHaBaHue miacTMacc U BOJOKOH'

O00011IeHIE U CUCTEMATHU3ALIS
bubmuoreka [JOK

102 M3y4YEHHOTO MaTepualia o TeMe 1
"B " https://m.edsoo.ru/6a22ble8
BICOKOMOJIEKYJISIPHBIE COEAMHEHUS

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102 3 6




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Kontpoabnbie IIpakTnueckue o0pa3oBaTebHbIC
padoThI padoThI pecypesI

| Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUN | bubmuotexa [HOK
3eMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee

) CtpoeHue 3NeKTPOHHBIX 000JI0YEK aTOMOB, | bubnmnoreka [HOK
KBaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa

3 Kiaccudukanmss XuMHUeCKHX 3JIEMEHTOB (-, | bu6mmoreka [IOK
p-, d-, f-aeMeHThI) https://m.edsoo.ru/61294af9

4 Pacnipenenenue 31eKTpOHOB MO AaTOMHBIM | bubmuoteka [JOK
opOuTaIsimM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(PUTYpallui aTOMOB

5 3neMeII{)TOB B OCHOIZII)JON}[]I:/I BO30YXIEHHOM 1 bubnnorexa LIOK

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

COCTOSIHHH

6 DJeKTPOHHBIE KOH(PUTypalluy HOHOB. | bubnmnorexka [HOK
DNeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnoanueckas

7 cHCTeMa XUMHUYECKUX dnemMeHToB [[. 1. | but6mmoreka [IOK
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH https://m.edsoo.ru/16957¢01
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHH S CBOWCTB

g XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1 bubnuoteka [JOK
MPOCTBIX U CI0XKHBIX BEIIECTB IO IPYyIIIaM U https://m.edsoo.ru/f8468927
nepuoiam

9 Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110 1 but6mmoreka [IOK




TEMC

Bunnl xumnueckou cBsi3u. MexaHu3MEI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

https://m.edsoo.ru/8fad2942

bu6nuoreka [JOK

10
Bonopoanas cBsizb. MexMoIeKyIsIpHbIC https://m.edsoo.ru/5a8072af
B3aUMOJICUCTBU
BaneHTHOCTh U BaJ€HTHBIE BO3MOKHOCTH
11 aToMOB. CBSI3b JIEKTPOHHOM C TYpBI bubmorexa LHOK
' P TPYKTYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBieHust 0 KOMIUIEKCHBIX bubnuoreka [JOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MonekyasipHOro 1
13 HEMOJIEKYJISIPHOTO CTpOEeHUs. THIIBI bubnmnoreka [HOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIECTB
14 IToHsATHE O NIUCIIEPCHBIX CUCTEMAX. bubnmnorexka [HOK
[IpencraBnenue 0 KOJUIOMIHBIX PACTBOPaAxX https://m.edsoo.ru/da2c70e4
HctunHbBIE paCTBOPHI: HACKHIIIEHHBIE U
bubmmoreka [IOK
15 HEHACBIIIEHHBIE, PACTBOPUMOCTb.
https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAITIH bubnmoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3aau ¢ UCOJIb30BAHUEM TTOHITUI
17 "MaccoBas J0Jd PacTBOPEHHOIO BemecTna" buGnnorexa LIOK
. P P . ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAsI KOHLIEHTpaIus
13 Knaccudukanus 1 HOMEHKIATypa bu6mmoreka [JOK
HEOPraHUYE€CKHUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus 1 0000IICHUE 3HAHUM 110 bubmuorexa [{OK

TEMC

https://m.edsoo.ru/8d2c6a3a




Kontposbnas padora mo temam "CtpoeHue
aroma. [leproauueckuii 3aKOH U

bu6nmmoreka [IOK

20 [lepuoanueckas cuctemMa XUMUYECKUX
P v o https://m.edsoo.ru/70a60aa4
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOTrooOpasue BemecTs"
Knaccugukanus XuMHUecKux peakluuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHNSI MACChI BEIECTB, 3aKOH bubnnorexa LIOK
P ’ https://m.edsoo.ru/6335cdd2
COXPAHEHHUS U IPEBPAIICHUS] SHEPTUU PU
XUMHUYECKHUX PEAKLMIX
2 Tennobie 23 HEKTh XUMUUECKUX PEAKIIHA. bubnmnoreka [HOK
TepMoXuMHUYECKHE YPABHEHUS https://m.edsoo.ru/d1db86da
3 Boruncnenus no ypaBHEHUSAM XUMHYECKUX bubnmnorexka HOK
peakuuil ¥ TEPMOXUMUYECKUM YPABHEHUSAM https://m.edsoo.ru/87b13954
CKopocTh XMMHUYECKOH peakuuu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB.
Karanms u xatanuzaropsl
25 ['omoreHHbIe ¥ reTepOreHHbIE peakuun
ITpakTruyeckas pabora Ne 1 o teme
" bubmuoteka [JOK
26 Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh
. " https://m.edsoo.ru/1facaldl
XUMHYECKON peaKkIu
7 O6patumbie 1 HEOOPATUMBIE PEAKITUH. bubnuoteka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.edso00.ru/30952{9b
[IpakTuueckas pabora Ne 2 o Teme
" bubmuoreka [JOK
28 Biustaue pa3znudHbx GakTopoB Ha
" https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XMMHYECKOTO PaBHOBECHS
79 Dnektponutrueckas auccounanusi. CuiabHbIe bubnmoreka [JOK

u crabble AMeKTpoauThl. CTeneHb

https://m.edsoo.ru/5f766bdf




IUCCOLIMAIIAN

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

bu6nuoreka [JOK

30 acTBOpoB. Bomopoansiit nokaszarens (pH
PacTEOpOB. BOAOPOA (PH) https://m.edso0.ru/3966¢a89
pacTtBopa
31 I'mpponus coseid. Peaknuu, nporekaronue B bubnnoreka [JOK
pacTBopax dJIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTuueckas padora Ne 3 o Teme
32 "XUMHUUYECKHE PEAKIINHU B PACTBOPAX bubnnorexa LIOK
P P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC
. bu6mmoteka [IOK
33 peakuuu. Baxueiiue OKUCIUTENN U
https://m.eds00.ru/56226060
BOCCTaHOBUTENH
34 Mertoa 3eKTPOHHOTO (3JIEKTOHHO-HOHHOTO) bubmuoteka [JOK
Oaylanca https://m.edsoo.ru/fb691387
35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIECTB bubmorexa HOK
P p P p m https://m.edsoo.ru/93fb97d2
36 Pemrenue 3anay pa3nuyHbIX TUIIOB bubmorexa HOK
st p https://m.edsoo.ru/5a859d16
37 Pemrenue 3amay pa3nuyHbIX TUIIOB brbmmorexa [OK
P https://m.edsoo.ru/Safa265d
38 Cuctemaru3zanus 1 00001IeHNe 3HAHUH 110 bu6mmoreka [JOK
TeMe " XHMMHUUYECKUE PEaKIUH" https://m.edsoo.ru/c161eb85
39 KonTponbnas pabora no teme "Xumuueckue bubmuoreka [JOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenue Hemeramuios B [lepuoanueckoit
40 CUCTEME XUMUYECKUX 31eMeHToB /1. 1. bubnmoreka [JOK

MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMOB. OU3NUYECKHUE CBOMCTBAa HEMETAIJIOB

https://m.edsoo.ru/8ca2dcad




41 AnoTponusi HEMETaIIOB (Ha IpUMEpe bubmuorexa [JOK
KHCIIOpoJia, cephl, hocdopa u yrieposaa) https://m.edsoo.ru/ef92c¢91c
42 Bogopona: nonyuenue, pusndeckue u bubnmoreka [JOK
XUMHYECKUE CBOMCTBA. [ 'uipuibl https://m.edsoo.ru/0aa8f613
l"anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
bu6nuoreka [JOK
43 MOJy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
M https://m.edsoo.ru/4e223795
CBOICTBA
lManorenoBonoponasl. Baxxnenmue
44 KHUCJIOPOJICOACPIKAIINE COCTUHEHUS bubmmorexa [TOK
POACOACPIRALIIE COCA https://m.eds00.ru/6b3255¢6
raJIOreHOB
JlaGopaTopHble U TPOMBIITUICHHBIC CITOCOOBI
bubmuorexa [IOK
45 noyy4yeHus rajoreHos. [Ipumenenue
. https://m.edsoo.ru/6971aca4
TaJIOT€HOB M UX COEAMHEHUMN
IIpakTryeckas pabora Ne 4. Pemenue
46 AKCIIEPUMEHTAIbHBIX 3a7a4 10 TEME bubmorexa HOK
" p " https://m.edsoo.ru/8b26fecd
I'anmorensr
Kucnopon: nabopaTopHble ¥ MPOMBIIITIEHHBIE
47 CIoCcoOBI MOyueHus, Pu3nyeckue u bubmuoteka [JOK
xumunueckue cpoiicrBa. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHUCJIOpPOJIa U 030HA
but6mmorexa [IOK
48 OKCHUIBI M IEPOKCHU/TBI
8 P A https://m.edsoo.ru/5¢8816a0
49 Pemenue 3aga4 pa3aMyHbBIX TUIIOB brbmorexa [OK
Adp https://m.eds00.ru/2b6d8bdb
Cepa: HaxOXJ€HUE B PUPOJE, CIIOCOOBI
50 nof[) eHUs (I)I/I3I/I‘ICCKI/II)G E XUMHUYECKHE bubnrorexa LHOK
Yq ’ https://m.edsoo.ru/46afael6
CBOICTBa
51 CepoBoaopo, cyabduapt bubnuotexa [JOK




https://m.edsoo.ru/7¢875999

Kucnoponcoaepkaiiue CoeTMHEHUSI CEPHI.

bu6nmmoreka [IOK

52
Oco0eHHOCTH CBOMCTB CEPHON KHCTIOTHI https://m.edsoo.ru/8cfa2548
[IpakTrueckas padota Ne 5. Permenue
" bubnmoreka [JOK
53 AKCIEPUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
R " https://m.edsoo.ru/0afb05e4
e€ coeIMHEeHUS
A3OT: HAX0XKJICHHE B TIPUPOJIE, CITOCOOBI
bubnnoreka IIOK
54 MoJTy4YeHus, GU3NIECKUE U XUMHUECKHUE
2 https://m.edsoo.ru/badd2255
CBOMCTBa. AMMUAK, HUTPU/IBI
55 Kucnoponconepskanue coenHeHNs a3oTa. bubnuoreka [JOK
OcoOeHHOCTH CBOWCTB a30THON KHUCIIOTHI https://m.edsoo.ru/e2965afe
56 [Ipumenenue a3oTa U €ro COCIMHEHUN. bubnmnoreka [HOK
A3oTHBIE yI10OpEHUS https://m.edsoo.ru/129f5059
®docdop: HaxOXKIEHHUE B IPUPOJIE, CLIOCOODI
dop pp bubmmoteka [IOK
57 MoJTy4eHus1, GU3NYECKUE U XUMUIECKHE
z https://m.edsoo.ru/9a6b43ec
coiicTBa. Pochuas! u hochun
53 Oxkcunsl hocdopa, pochopconepxarme bubnmnoreka [JOK
kucioThl. Conmu hochopHOM KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero CoeTMHEHUN. bubnmnoreka [JOK
dochopHbie y1oOpeHus https://m.edsoo.ru/a218070a
ITpakTruyeckas pabora Ne 6. Pemenue
60 AKCIEPUMEHTANIbHBIX 3aa4 Mo TemMe "A30T U Bubmmorexa [IOK
p g " https://m.edsoo.ru/8175ac3f
dbocdop 1 Ux coeqMHEHUS
VYraepod: HaX0XKIIeHHe B IPUPOJIE,
P pap BuGmmotexa IJOK
61 AIJIOTPOIIHbIE MOAUPUKALNY; HU3UUECKUE U
. https://m.edsoo.ru/1eb1919¢
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
& Oxcup yrnepona(Il), oxcun yrnepona(1V), bubnmoreka [JOK

YrOJbHAS KUCIIOTA U €€ CONU

https://m.edsoo.ru/dba58adf




bu6nmoreka [IOK

63 Pemenue 3aga4 pa3nuyHBIX TUIIOB
A& https://m.eds00.ru/6029b609
Kpemuuii: Hax0XIeHHE B IPUPOIE, CIIOCOOLI
64 H(I))JI eHust, GU3NYECKHE U zuffmquKHe bubamorexa LHOK
YHCHI, https://m.edsoo.ru/143558ab
CBOMCTBA
65 Oxkcun kpemaus(IV), kpeMHHEBast KUCITOTA, bubamnoreka HOK
CUJIMKAThI https://m.edsoo.ru/3170e7b1
. bu6mmoreka [IOK
[IpuMeHEeHHE KPEMHUS M €T0 COCTMHEHUH.
66 CTeII10. €I HOTVIeHIe. BHILL CTEKIA https://m.edsoo.ru/393cdac0
’ ya » BHA https://m.edsoo.ru/5823cefb
bubnnoreka IIOK
67 Pemenue 3amay pa3aMvHBIX THIIOB
https://m.edsoo.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bu6mmoteka [IOK
teme "Hemeransr" https://m.edsoo.ru/6e864db5
b K
69 Kontponbnas padota o teme "HemeTamisr" nommorexa O
https://m.edso00.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIbHOM paboThI, bubnuoreka [JOK
KOPPEeKILHsI OINO0K https://m.edsoo.ru/2b7e¢9510
[Tonoxenue meraiuios B [lepuoauueckoi
71 CHCTEME XMMUYECKHUX AJIEMEHTOB. bubmuorexa [JOK
OCc00EHHOCTH CTPOCHHUS DIIEKTPOHHBIX https://m.eds00.ru/9839c16¢
000JI09eK aTOMOB METAJIIIOB
7 O6mue ¢puznyecKkue CBOMCTBa METAIIIOB. bubnmoreka [JOK
[IpuMeHeHne METaIOB B OBITY U TEXHHUKE https://m.edsoo.ru/51dac9d3
but6mmoreka [IOK
73 Cnnasel MeTaiioB. Koppo3usi meTasioB
PP https://m.edsoo.ru/42b872e3
b K
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB nbmorexa L0

https://m.edsoo.ru/e3de37b6




DJIEKTPOXUMUYECKUH Psil HANTPSYKSHUI

bu6nmoreka [IOK

75 MeTauioB. O0IuMe criocoOb! MOTydeHUs
I https://m.edsoo.ru/94eb377a
METaJIJIOB
OO6m1as xapakTeprucTuka MeTayuioB 1A-
rpynmnsbl [leproanueckoi cucTemsl
76 XMMHYECKHUX 3J1eMeHTOB. HaTpuii n kanwuii: bubnmnoreka HOK
MoJIydeHue, PU3NICCKUE U XUMUICCKIEC https://m.edsoo.ru/e12c26b3
CBOMCTBA, MPUMEHEHHNE MTPOCTHIX BEIIECTB U
HX COCIUHEHUI
O6mas xapakrepuctuka metamioB IIA-
rpynisl [lepuoauyeckoit cuctemsl
77 XUMHUYECKUX JIEMEHTOB. MarHui v KaJIbIUi: bubmuorexa [JOK
MoJIydeHue, PU3NICCKUE U XUMUICCKIEC https://m.edsoo.ru/7c¢3e49c0
CBOMCTBA, MPUMEHEHNE MTPOCTHIX BEIIECTB U
UX COETUHEHMI
N N bubmmorexa [JOK
78 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS
https://m.edsoo.ru/c74bfae9
79 AOMUHUI: TIONTy4YeHne, PU3nYecKue u bubnmnoreka [JOK
XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCUIA U
80 TUAPOKCH/IA ATIOMUHHUS, TUIPOKCOKOMILIEKCHI bubmorexa [TOK
P > TP https://m.edsoo.ru/5d12d318
ATIOMUHUS, UX TPUMECHEHUE
81 Pemrenue 3aiay pa3nuyHbIX TUIIOB
[TpakTrueckas padota Ne 7. Permenue
bu6nuoreka [IOK
82 JKCIIEPUMEHTAIIBHBIX 33]1a4 [0 TEME
" " https://m.edsoo.ru/27a4af43
MeTtasiel TJIaBHBIX TTOATPYIIIT
OOm1ast XxapaKTepUCTHKA METAJIIOB TOOOYHBIX
. bubmuorexa [{OK
83 noarpynn (b-rpynm) [lepuogudeckoit

CUCTEMBI XUMHYCCKHX 3JICMCHTOB

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




dusnyeckue ¥ XMMHUYECKHE CBOMCTBA XpoMa

bu6nmoreka [IOK

84
U €0 COCIMHEHUM, UX PUMEHEHUE https://m.edsoo.ru/991 1bef3
Baxwuerime coeMHEeHUs Maprasiia.
bu6nuoreka [JOK
85 [TepmanranaT kajiusi, €ro OKUCIUTEIbHbIE
. https://m.edso00.ru/039d69c8
CBOICTBA
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KeJe3a
. bu6mmoteka [IOK
86 u ero coeauHeHuil. [lomyuenue u
https://m.edsoo.ru/1b7{8741
MPUMEHEHHUE CIUIABOB XKeje3a
g7 du3nYecKre 1 XMMUYECKHUEe CBOMCTBA MEJIU U bubmuorexa [JOK
€€ COCIMHEHUI, UX IPUMEHECHHUE https://m.edsoo.ru/2bc0f954
du3nYecKre U XMMHUYECKHEe CBOMCTBA LIMHKA
. bubmuorexa [IOK
88 U €r0 COCAMHEHUM, NX MPUMEHEHHUE.
https://m.edsoo.ru/b1{2beal
[M'1apoKCOKOMITIEKCHI IIMHKA
ITpakTryeckas pabora Ne 8. Pemenue
bubmmoreka [IOK
89 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
" " https://m.edsoo.ru/abe352ea
MerTaibl TOOOYHBIX MOATPYIII
90 Pemenue 3amay pa3sInuHBIX THIIOB bubmorexa LOK
p https://m.edsoo.ru/a8b83d83
91 O06001eHre U cucTeMaTU3aIs U3YYCHHOTO bubmuoteka [JOK
MaTepuaia 1o reme "Mertamibr" https://m.edsoo.ru/e91{fe975
bubnuoteka [JOK
92 Kontponbras padota mo teme "Mertanisr" H
https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI, bu6mmoreka [JOK
KOPPEKIIHSI OITHO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieyeHuN YCTOWIHBOTO
94 a3BHUTHUS YenoBevecTBa. [loHATHE O HAYYHBIX bubmorexa HOK
P ' i https://m.edso0.ru/080fe 10
METOJIaX UCCIIEIOBAHUS BEILIECTB
95 HayuHnble npuHIMIBI OpraHu3anuu bubnmoreka [JOK




XMMHYECKOTO MPOU3BOJICTBA.
[TpoMbIeHHbIe CTIOCOOBI TOTYYCHHS
BaXKHEHUIIINX BEIIECTB

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

96 XHUMHUECKOE 3arpsi3HEHUE OKPYXKaIOLIEn | bubnmoreka [JOK
CpELBI U €T0 ITOCHENCTBUSA https://m.edsoo.ru/9f11bf51
97 XUMHS U 30pPOBBE YEIOBEKA. | bubmmoreka [IOK
JlekapcTBeHHBIE CpencTBa https://m.edsoo.ru/a6552721
08 Xumus nuiim. Poas Xxumuu B o0ecrieyeHun | bubmuorexa [JOK
MUIIEBON O€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue u napdromMepHbie cpeAcTBa. | bubnuorexa [HOK
berToBas xumus https://m.edsoo.ru/da42d5a9
X¥MHS B CTpOUTENLCTBE. BaskHelmue
100 CTPOUTEINbHBIE U KOHCTPYKIIMOHHbBIE 1 brbmmorexa LTOK
https://m.edsoo.ru/61e69003
MaTepuaibl
101 XHUMUS B CEIIBCKOM XO035HCTBE. | bubmmorexa [JOK
Oprannueckre ¥ MUHEPAIIbHbBIE YI0OpEHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3anus 1 0000IICHUE 3HAHUM 110 | bubmmorexa [JOK
TEME https://m.edso0.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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