LUnnynnHa
TaTbAHa

ANEKCaHAPO NTHICTEPCTBO MPOCBEINEHUS POCCHIICKOM ®EIEPATIAH
BHa
oo wposcarommenc e IVIHHACTEPCTBO 00PA30BaHMS M MOJIOAEKHOM MOJUTHKN CBepaioBCKOM

TaTbAHa AneKcaHapoBHa

DN: c=RU, st=Csepanosckas obnactb, l=HuxHuit

Tarun, title=[lupektop, o=MYHULINNANIbHOE

ABTOHOMHOE OBLEOBPA30OBATENIbHOE 6

YUYPEXIEHWE CPEAHAA O J]aCTM

OBLLUEOBPA3OBATE/IbHAA LLIKOJA Ne 20,

1.2.643.100.3=120B3032373139363639363831,

1.2.643.3.131.1.1=120C363632333239373836323 -
51, emaivebntappgmai o, YupasJienne oopa3zoBanusi AaMuHucTpanuu ropoaa Huknmit Tarnn
givenName=TaTbAHa AneKkcaHApOBHa,

sn=LUnnynuHa, cn=LUnnynuHa TaTbAHa

AnekcaHapoBHa

Jlaa: 2024.08.27 09:56:41 +05'00" MAOY COIH N(_) 20

YTBEPXIEHO

TUPEKTOP

T.A.lllunynuna
[Tpuka3z Ne697/0 ot «27»
utoHs 2024 r.

PABOYAS [IPOTPAMMA
(ID 4223621)

yueOHoro npeamera « XuMus. Yr/ay0JeHHbII YPOBEHb

s ooygarommxest 10 —11 kimaccos



HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11  kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

o uH(pOPMALMOHHO-METOUYECKas, peaau3anusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arrecTtaniud B (OpPME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpelneseHue M CTPYKTYpHMPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH IPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHOM COCTaBIISIOIIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIIyOJeHHE TEOpEeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 00pasoBanus. Hapsmy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMANBHOIO Pa3BUTHS OOydarommxcs, Ha (GOopMHUpOBAaHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCSA YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHHUE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX MX COEAMHEHUN HAa OCHOBE PACIIMPEHUS U YIiIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyerci  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomoJiHgeTcs  (opMHpOBaHMEM  MPEACTaBICHUN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIE IIpeaIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpelMeTa B JaHHOM cllyyae akLEeHT OyJeT ciaenaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IIpeaAMETa Ui KIIACCOB XWUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TaAKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX € Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHEro obiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE H3y4Y€HHUs NpeaMeTa Mpernojaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled pojii B OOeCreYeHUu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYE€IOBEKa, a TAaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUH, 3aKOHOB M TEOPUM XHMHHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JAUCIIEPCHBIX CUCTEMaX, 00 00muX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMEIONMX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOU3BOJICTBOM, HCIOJB30BAHUEM U  IepepaboTKon
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JISATEITBHOCTH M MTOBCETHEBHOM YKH3HHU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKAECHHOCTH B TIO3HABAEMOCTU SIBJICHUM MPUPOJIBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMonorudeckuit ps ankaHoB, oO1mas ¢popMyina, HOMEHKIATypa 1
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[MKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, MOJUMEpHU3alMu U OkucieHus. [IpaBmiio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMEIIeHHUs] B O€H30JIbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX 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 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoayKTsl ero nepepadotrku. CrnocoObl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOUnd. B3auMoaencTBHE IUTaJIOTCHAIIKAHOB C MAarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YTIEBOJOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STHUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucnopoacoaepxaime opranuyeckue coeJUHEHUS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJY4YeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYECKHMMH KHUCIOTaMH, KAueCTBEHHAs pEaklus Ha MHOTrOaTOMHbIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBIL.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBS3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObI OTYyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. CtpoeHue, pU3nyecKkue 1 XUMUYECKHE CBOICTBA KUPOB: THIIPOJIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mast xapakrepuctuka yriaeBoaoB. Knaccudukanus yriaeBogos (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKHCIOE OposkeHue. lIpumeHeHue TIIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumojo3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmaia, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIN3, MOJyYyeHUe 3PUpoB LeToa03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIIMPTA B aJIbJETUJ HA PACKAJEHHON MEIHOM NpPOBOJOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue cBoilCTBa pacTBOpa YKCYCHOW KHUCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKre MPOU3BOJHbIE amMmMmHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AMHMHOKHMCIOT Kak aM(OTEpHBIX  OPraHUYECKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeiakoB. XMMHUYECKHE CBOMCTBAa OEJIKOB: THUIPOIU3, AEHATypauus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAJbHBIX 3a7a4 IO TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSAS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJidTUICHTEpePTaar). Y Tuiu3anus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEIIECTB W MX NPEBpaICHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (HOpMyJibl OPraHUYECKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (QOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI HU3MEPEHUsS, CKOPOCTb, IHEPTHI,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple NCKOMAEMbIE, TOTUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKUU 35ieMeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIAYECKOr0 3aKOHA U [leproInuecKol CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XHMWYECKOW CBSI3U: KOBAJICHTHAs, WOHHAa“,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoneKyIsIpHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHbix cucremax. MictuHuble pactBopsl. [lpencraBinenue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukainuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIEeCTB. TpUBHALHBIE
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIuM IMPU XUMHUYECKUX peakiusix. TeraoBbeie 23 OEKThl XUMUUECKUX PEAKIIUM.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas auccornuainusi. CuibHbIE W ClIa0ble DJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3ioKEeHHE TEPOKCHUIA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢uzndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ aloreHoBoAOpoOibl. BaxxkHeumme KUCI0pOACOaepKae
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopona. @u3znyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YTOOpEHHUSL.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B NOpuUpoje. AJUIOTPOIHBIE MOAU(PUKALHUU.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTBIX BEHIECTB, OOpPa30BaHHBIX YIIEPOJIOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne meTtamioB B [leproandeckoil cucTeEMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metamwioB.  OOmme  crnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydeHue, Qusnyeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M MX COEIMHEHHM.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB 10004HbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [losydueHne u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA JKeJie3a U ero coeAuHeHuil. OKCcupbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEHHE KOJUIEKIMM «MeTamusl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
11eJI0Y€ei, KaYeCTBEHHbIE PEaKIIMM HAa HEOPTraHWYECKUE aHUOHbI, KATHOH BOJIOPO/A
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX NOArPYNI», «MeTamibl HOOOYHBIX HOATPYIID).

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [lpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. bertoBas xumwus. [IpaBuna
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajbl, KPacKu, CTEKJIO, KepaMmHuKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOJAYKTOB PEAKIIUM, €CIH OJHO W3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PacTBOpPE, JOJM BBIXOJAa MPOJYKTa PEAKIUM OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITUH, TIPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICIIMPOBAHMUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUSI, CKOPOCTh, YHEPTHS, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepasibl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIMAeMbIe, TOTUIURO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHUATIOB, JJICKTPOHHAsA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOOIPEACICHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS IMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPaKTUYECKON AesTEeIbHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU MU TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCIETYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI [IEHHOCTEH 3JI0pOBOTO0 U  0Oe30MacHoro ooOpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl L[EHHOCTHM TpaBWJI WHAMBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3Y4YeHHUI0 Mpodeccruil pa3IuvyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpaszoBaHus, Oymymieil mpodeccuu W peanu3alid COOCTBEHHBIX J>KHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENOPUATHS JCUCTBUM, NPUHOCIIIMX BPEH  OKPYkKaAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIEITO COBPEMEHHOMY YpPOBHIO Ppa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIieHUuH MpodJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3pl MaTepUAIbHON KyJIbTYpbl, B pEUICHUU TI00ATbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEepPhIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa UM CHeluupUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC YUeOHBIC NEWCTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrHYecKue AeMCTBHUS:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KiIacCU(PUKAIMKU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUICHUM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIA SA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUSA:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIIACOBAHMS TMO3ULIUNA B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajgaraeMblii ajropuT™ AEHCTBUM mpu
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITENBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpPa30BaHUIO 3HAHUM, BUBI ESITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM THPEIMETHbIE pPEe3yJbTaThl MPEACTaBICHBl IO ToJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTU XUMUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKUEe CBEACHMS O CBOMCTBaX, COCTaBe, MOJYYEHUH U OE€30IaCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMil  MOCPEACTBOM  COCTABJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIWIECPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJTKaINCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH 11e71ecCO00pa3HOTr0 TOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICT rtokaszaresns [1JIK;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOUYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpOo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJMTHUYECKON IUCCOUUALMHU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUUYECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJI30BaHUN BAXKHEUIIMX HEOPTAHMYECKUX BEIECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHUS PACKPhIBATh CMBICI NIEPHUOIMUYECKOro 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IMEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEJACTBOM COCTABJICHHUS JICKTPOHHOTO OajiaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh, YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIIpHAs KOHIEHTPAIUS;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00BbEMa, KOJIMYECTBA BEISCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U MPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3IMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HOi (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OIEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPTaHU3MBI ONPEIACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JuTepaTypa, CpeacTBa MaccoBoi uHbopMmaiuu, aTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHS OpraHu4YecKuX coenuHeHuit A. M 13 bubamorexa LOK
' P P 8 Y https://m.edso0.ru/d69df650
bytneposa
Hroro o pasneny 13
Pasznea 2. YrieBoaopoabl
51 [IpenenbHble yriIeBOAOPOIbI — aJIKaHBI, 10 bubnuoreka [IOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 17 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 6
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edsoo.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 3 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOJOPOIOB 8 1 https://m.edsoo.ru/d6adfe50
Uroro no pazgeny 44
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
31 Criupret. denon 16 1 https://m.eds00.ru/d69df650



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

KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 26 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazgeny ol
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 14 https://m.edso00.ru/d69df650
Hroro no pazneny 14
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
51 BricokoMonekynsipHbIe COSIMHEHHS 14 httos://m.edsoo.ru/d69df650
Htoro no pazneny 14
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnueckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHUX 11 buGnuorexa [IOK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 15 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 24 1 2 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 50
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemeraner 40 2 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 4 1 2
CTAILIbT 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 74
Pasznen 3. Xumus u :Ku3HbL
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 12 1 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 12



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

10 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE peCypcChl
padoThI padoTshI
[Ipenmer u 3HaueHue
1 OpTraHUYECKON XHUMUH, 1 bubnmoreka [JOK
MIPEICTABJICHHE O MHOTO00Opa3uu https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COETUHEHUM
DNEKTPOHHOE CTPOEHUE aToMa
nepoJa (OCHOBHOE U
2 }137236p IléfIHOG COCTOSTHUS) 1 Bubmorexa LIOK
I ) https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH aTOMa
yriepoja
XuMuyeckas CBsi3b B
OpPraHUYECKUX COCTUHEHMSIX.
3 Mexaau3mMbl 00pa3oBaHUS 1 bubmmorexa [OK
. P https://m.eds00.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBA3EH
XuMuyeckas CBs3b B
OpPraHUYECKUX COCTUHEHMSIX.
4 Mexanu3mbl 00pa3oBaHUs 1 bubmmorexa [OK
. P https://m.eds00.ru/8d39f5c8
KOBQJICHTHOH CBSI3H, CIIOCOOBI
paspbiBa CBA3EH
5 Teopust cTpoeHHsI OpraHU4YEeCKUX 1 bubmuorexa [IOK
coequnennit A. M. byrnepoBa https://m.edso00.ru/9e595ch8
6 Bunbl nsomepun: cTpykTypHas, 1 bubnuorexa [IOK



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

MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN

https://m.edsoo.ru/b0e61661

Bunsl nzomepun: cTpykTypHas,

MPOCTPAHCTBEHHAS.
7 DneKTpoHHBIE 3P HEKTH B bubmmorexa [JOK
P https://m.eds00.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX
COEIMHEHU I
[Ipencrasnenue o
KJIaCCU(UKALIUN U
8 CI/ICTeM(i)TI/I‘ICCKaSI bubmmorexa [JOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB
[Ipencrasnenue o
KJIaCCU(UKALIUN U
9 CUCTeMaTH4ecKas bubmmorexa [OK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPTaHMYECKUX BEIIECTB
10 Knaccudukamus peaxiuii B bubnuotexa [JOK
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa
11 Knaccudukamus peaxiuii B bubnmnoreka [JOK
OpraHNYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa
CucremaTu3aius u 0000IIeHNE
- 3HaHUU MO TeMe bubnmoreka [JOK
«Teopernyeckue OCHOBBI https://m.edsoo.ru/87a37cab
OPraHNYEeCKOU XUMHUU»
13 CucremaTu3aius u 000o0IIeHNE bubmmoreka [JOK

3HAHUH 110 TEME

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



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
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«TeopeTquCKHe OCHOBBI
OpFaHquCKOﬁ XUMHN)»

AJIKaHBI: TOMOJIOTUYECKHM P,
obmras popmyna, HOMEHKIATypa

bubmuoreka [JOK

14 U U30MEPHs, DICKTPOHHOE U
p P https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT
15 DU3NYECKUE U XUMUYECKUE bubmuorexa [JOK
CBOICTRA aJIKaHOB https://m.eds00.ru/3137711c
16 Du3nYeCcKUe U XUMUYECKHUE bubmuoreka [JOK
CBOIICTBA aJIKaHOB https://m.edsoo0.ru/3137711c
17 duznyeckne 1 XUMHYECKHe bubmuoreka [JOK
CBOIICTBA aJIKaHOB https://m.edsoo0.ru/3137711c
HaxoxaeHue ainkaHoB B
18 npupojie. CriocoObl OTydeHHS bubmorexa HOK
PHPOAE. v https://m.eds00.ru/259b0a5b
U TIPUMCHEHUE AJTKAaHOB
HaxoxaeHne akaHoB B
19 apupoze. CrnocoObl HOTyYeHUs bubmorexa [IOK
PHPOAC. v https://m.eds00.ru/259b0a5b
U TIPUMCHEHUE AJTKAHOB
[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa U U30MEpHS,
20 OCO6GHHOC”1}“IIE CT OeHI/ISIpI/I bubmorera [JOK
pv https://m.edso0.ru/156730d2
XHMHYECKHX CBOMCTB, CIIOCOOBI
TIOJTyYEHUS ¥ IIPUMEHEHHE
Huknoankansl: obmas Gopmyia,
21 HOMEHKJIaTypa U U30Mepus, bubnnoreka [JOK

0COOEHHOCTH CTPOEHUS U
XHUMHYECKUX CBOKMCTB, CITIOCOOBI

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



https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
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MOJIY4YCHHA U MPUMCHCHUC

22

Penrenue pacu€THbIX 3a7a4 HA
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB, BXO/ISIIUX B
ero cocraB. CucreMaTu3aIys u
000011IeHrEe 3HAHU I10 TEME

bubmuoreka [JOK
https://m.edsoo.ru/bf84d8eb

23

24

25

Pemenne pac4€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(GopMYyITBI OPraHUIECKOTO
BEIIIECTBA [10 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJAIIUX B
ero cocraB. CucremaTu3anus u
000011IeHrE 3HAHU T10 TEME

AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmas popmyna,
HOMEHKJIaTypa, JJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
Mosekyis. CTpyKTypHas | IHc-
TpaHC-U30MEPUs ATKEHOB

CriocoObI nostyyeHust u
NpUMEHEHHE aJIKeHOB

bubmuoreka [JOK
https://m.edsoo.ru/bf84d8eb

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

bu6mmoreka [IOK
https://m.edsoo.ru/665dc058

26

duznyeckue 1 XUMUIECKHE
CBOIiCTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

bu6mmorekxa [IOK
https://m.edsoo.ru/21069ccd

27

Ouznyeckue 1 XUMUIECKHE
cBolicTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

bu6nmoreka [JOK
https://m.edso0.ru/21069ccd



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/665dc058
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[IpaxTuueckas padora Ne 1 mo

28 teme "llonydyenue sTusieHa u bubmorexa LIOK
YHACHHE ST https://m.eds00.ru/0941eeds
U3YYEHUE ero CBOMCTB
Pemenne pacy€THbIX 3a1a4 HA
29 onpeJieJICHUE MOJIEKYJISIPHOM bubnmoreka [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BelIeCcTBa
AJKaueHbl: CONPsHKEHHBIE,
W30JIUPOBAHHbBIE,
30 KyMYJUPOBaHHBIC bubmmorexa [JOK
YMYIHP ’ https://m.eds00.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOIO
CTpOCHUS
CriocoOsblI MoTy9eHus 1 bubnuoreka [JOK
31
MPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
32 XuUMHYECKHE CBOHCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
33 XuMHU4YeCKHue CBOMCTBA bu6mmoreka [IOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
AJIKVHBI: TOMOJIOTUUECKHUH PSiJI,
obmas gpopmyia,
34 HOMeHK?;ai) ya AJIEKTPOHHOE U bubmmorexa [OK
ypa, P https://m.edsoo.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (hU3HUecKre CBONCTBA
35 XUMHUYECKUE CBOMCTBA aJTIKUHOB bubmorexa HOK
https://m.eds00.ru/23493a93
36 KauecTBeHHbIE peakiiy Ha bubmuorexa [IOK
TPOWHYIO CBSI3b https://m.edsoo.ru/7b1c48da
37 CriocoObI nostyueHust u bub6nuorexa [IOK



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/1aa81660
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IMPUMCHCHHUC AJIKWHOB

https://m.edsoo.ru/a6f9alea

Pemenue 3amay: pacuérsl o

bu6mmoreka [JOK

38 ABHEHHUIO XUMHUYECKOHN
yp https://m.edsoo.ru/5db8e526
peakiuu
Pemenue 3amau: pacuérsl o

39 aBHEHHIO XUMHYECKON bubmmorexa [IOK
P https://m.edsoo.ru/5db8e526
peaKIuu

40 Cucremarusanus 1 00001eHne
3HAHUU II0 TEME
ApeHBI: TOMOJIOTHYECKUH Psif,
obmras Gpopmyia,

41 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmmorexa [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIeKYJ O€H30J1a U TOIYyOoJIa, UX
(du3HYECKHEe CBONCTBA

42 XUMHYECKUEe CBOMCTBA apEHOB: bubnuoteka [JOK
PEAKIUH 3aMEIICHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOWCTBA apEHOB:

43 €aKI[MU IIPUCOETUHEHUS bubmorexa [IOK
p p a ’ https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB OeH30/1a

44 OCo0eHHOCTH XUMUYECKUX bubnuorexa [JOK
CBOMCTB CTHUpPOJIA https://m.edsoo.ru/d5018a54
Pemenue pacu€THbix 3a/1a4 Ha

45 ONPEAEIIEHUE MOJIEKYJIIPHOU bubnuotexa [JOK
(opMyIIBI OPraHUYECKOro https://m.edsoo.ru/53461a2c
BelllecTBa

46 CnocoOsI ToTy4YeHus 1 bubnuotexa [JOK

IIPUMEHEHNE apeHOB

https://m.edso0.ru/6f717d09
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47

IIpuponnsii ra3. IlonmyrHbie
He(TSHBIC Ta3bl

48

49

50

KameHHBI# yroyb U MpOILyKThI
ero nepepaboTku

Hed1b 1 criocobs! e€
nepepabortku. [IpumeHenne
MIPOJIYKTOB TIepepaboTKu HePTH

FaJ'IOFeHOHpOI/I?»BOI[HBIC
YrJII€BOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, pCAKIINH 3aMCHICHHUA
rajorcHa

bu6mmoreka [JOK
https://m.edso00.ru/69b3398b

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

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

51

JleWicTBue 1Ienouei Ha
raJOreHIPOU3BOIHBIC.
BsaumoneiictBue
JIUTaJIOT€HAIKaHOB C MarHUEM U
LUHKOM

52

Pacuérel no ypaBHEHUsIM
XUMHUYECKHUX PEAKIIHIA.
CucreMmaru3anus 1 0000IIeHne
3HAHUM 10 TeMe

53

I'eneTnueckas cBA3L MCKIY
PAa3IMYHBIMHA KJIacCaMU
YTJIEBOJIOPO/IOB

54

55

I'eneTnueckas cBsI3b MCKIY
Pa3IMYHbIMHA KJ1acCaMU
YTJIEBOAOPOIOB
I'eHeTHuecKas CBsI3b MEKIY
pa3InYHBIMH KJIACCAMHU



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

YTJIEBOAOPOIOB

CucreMmarusanys 1 00001IeHue bu6mmoreka [JOK

56 3HAHUH 110 pa3aerny https://m.edsoo.ru/20e89f22
"VrineBonopoasr"

57. KonTponbhas pabota 3a 1 bubnmoreka [JOK
MOJIYroAne https://m.edso0.ru/95c9e298
IIpenenbHble OHOATOMHBIE
CIIUPTBI: TOMOJIOTHYECKHH PsII,
oOmras popmyna, CTpoeHUe bubnmoreka [JOK

58
MOJIEKYJI, U30MEpHus, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccudukamnus,

(du3HYECKHEe CBONCTBA
XUMHUYECKHEe CBOMCTBA
59 MPEeASIbHBIX OJTHOATOMHBIX bubmoreia OK
pea A https://m.edsoo.ru/26ee34fe
CIIUPTOB
XHUMHUYECKHE CBOMCTBA
60 [IPEeNEIbHBIX OJTHOATOMHBIX bubmmorexa LOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CnocoOsl nonydeHus u
61 MIPUMEHEHNE OJHOATOMHBIX bubmotexa [JOK
P A https://m.eds00.ru/484100000000000
CITUPTOB
[TpocTeie adupbl: HOMEHKIATYpa

62 U U30Mepus, 0COOCHHOCTH bu6mmoreka [JOK
bu3NYECKUX U XUMHUYECKUX https://m.edsoo.ru/c2c788b2
CBOICTB
IIpocThie 3(upbl: HOMEHKIIATYpa

P $up P bubmuorexa [JOK

63 U U30MepHUs, 0COOEHHOCTH

(I)I/I3I/I‘-ICCKI/IX 1N XUMHUYCCKUX

https://m.edsoo.ru/c2c788b2
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CBOWCTB

MHuoroaroMHEIE CIIMPTHI:
STUJICHTJIMKOJIb U TTIMLICPHUH, UX

bu6mmoreka [JOK

64
¢u3nvecKkre 1 XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBA
MHOT0aTOMHBIE CITUPTHI:
STWJICHTJIMKOJIb U TJIMLIEPUH, UX bubmuorexa [JOK
65
¢u3nvecKkre 1 XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CrniocoOblI noy4eHus u
66 MIPUMEHEHUE MHOT'0ATOMHBIX bubmorexa HOK
P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOI: CTPOCHHUE MOJICKYJIBI,
67 (bu3HYECKHEe CBONCTBA bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
TokcnyHOCTH peHoIIa
bu6mmoreka [IOK
68 X i
MMIIECKHE CBOHCTBA (eHoa https://m.edsoo.ru/037ca5f9
bu6mmoreka [IOK
69 Xumuueckue cBoicTBa (heHosna
¢ https://m.edso0.ru/037ca5f9
70 CriocoObI nostyyeHust u bubnuorexa [JOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.
71 Pemenne skcnepuMeHTaIBHBIX bubnuorexa [JOK
3aaa4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
benonsr"
Cucremarusanus 1 00001eHne
. " bu6nmoreka [JOK
72 3HaHU 1o TeMe "CHupThl U

denomnsr"

https://m.edsoo.ru/1810cb9b



https://m.edsoo.ru/ee4d84aa
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https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b

Anbaeruibl ¥ KETOHBI:
3IEKTPOHHOE CTPOCHHE
KapOOHUIBHOMN TPYIIIIbI;

bubmuoreka [JOK

73
TOMOJIOTHYECKHE PSJIbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmya, u3oMepust 1
HOMEHKJIaTypa
Anbaeruapl 1 KETOHBI:
74 (dU3HUYECKHEe CBONCTBA; PEaKIINU bubmmorexa [JOK
» peartl https://m.edso00.ru/c887425c
MIPUCOCTUHCHHS
Peakmnu okucieHus u
75 Ka4eCTBEHHBIE PEAKIINU buGnnorexa [IOK
p https://m.edso0.ru/a393baa9
albJETUI0B U KETOHOB
Peakmnu okucieHus u
76 KauyeCTBEHHBIE PEAKIINU bubmorexa [IOK
peart https://m.edso0.ru/a393baa9
AJIBAETUI0B U KETOHOB
77 CniocoOsbI mony4eHus bubnunoreka [JOK
albAeTUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHEBIE MpeeTbHbIC
78 KapOOHOBBIE KHCIIOTHI, bubnuorexa [JOK
OCOOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYI
H3oMepus u HOMEHKIIaTypa
79 KapOOHOBBIX KUCJIOT, UX bubmmorexa [TOK
P o https://m.eds00.ru/700cc87b
dbuznueckue cBocTBa
XUMHYECKHE CBOUCTBA
80 MIPENEBHBIX OJHOOCHOBHBIX bubmmorexa [TOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
. Bbubmmoreka IIOK
81 OCo0EHHOCTH CBOICTB 1

https://m.edsoo.ru/bb31be71
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MYpPaBbUHOH KHUCIIOTBI.
MHuoroo6pa3ue KkapOOHOBBIX
KHUCIIOT

Oco0OeHHOCTH CBOICTB:
HeNpeIeIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

82 HKapOOHOBBIX bubmmorexa [JOK
FHERap ' https://m.eds00.ru/83a08773
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTeNny BBICIIUX
KapOOHOBBIX KUCIIOT

83 [TonsiTHE O TPOM3BOAHBIX bubmmorexa [IOK
KapOOHOBBIX KHUCIIOT https://m.edso0.ru/0d162d9d
CriocoObI mosryueHust 1

84 MpUMEHEHHE KapOOHOBBIX bubmmorexa [JOK

p P https://m.eds00.ru/7c065c9d

KHCIIOT
CrnosxHble 3(hUpbI:
TOMOJIOTHUECKUH psif, oO1mas bu6nuorexa [IOK

85
dbopmyna, u3omMepus u https://m.edsoo.ru/adfffe6d
HOMECHKJIATypa

86 DOu3n4eCcKue U XUMUYECCKHIE bu6mmoreka [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2

87 DU3NYECKrue U XUMUYECKHUE bu6mmorexa [IOK
CBOIicTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1a4: 1Mo
YpPaBHEHUIO XUMUYECKOU

88 peakuu, Ha ONpe/IeIICHIE

MOJIEKYJISIPHOM (OpMYJIBI
OpPraHMYECKOI0 BEIIECTBA



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
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Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHHUIO XUMUYECKON

89 peakIiy, Ha OIpeIeIeHre
MOJIEKYJISIPHOM (OpPMYJIBI
OpPraHMYECKOTO BEIIEeCTBA
[IpakTuueckas padora Ne 3.
90 Pemenne sxcriepruMeHTaAIbHBIX bubnmoreka [JOK
3amay o Teme "KapOoHoBbIe https://m.eds00.ru/486671fb
KucnoThl. CroxHbie YPUphr”
JKupsl: ctpoenue, Gpu3nyeckue u
91 XI/IMpI/IHGCKpI/Ie CBOI;IC?‘Ba bubmmorexa [JOK
https://m.eds00.ru/al19c5n98
(rumposus)
XKupsr: crpoenue, puznveckue u
92 XUMHUYECKHUE CBOMCTBA bubmmorexa [JOK
https://m.edso00.ru/al19c5n98
(ruaponus)
Oco0eHHOCTH CBOWCTB JKUPOB,
COJIepXkKalInX OCTaTKU bubnunoreka [JOK
93
HEIpPEAEIIbHBIX )KUPHBIX KUCIIOT. https://m.eds00.ru/b0331922
JKups! B ipupoae
Mpinia Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
94 Moro1ee aerictaue. [loustue o bubmorexa [IOK
https://m.eds00.ru/3c566565
CUHTCTHUYECKUX MOFOIIUX
cpenctax (CMC)
I'eneTnueckas cBs3b
95 YIJIEBOIOPOAOB U bubmuorexa [IOK
KUCIIOPOACOAEPHKAIINX https://m.edso00.ru/56790c96
OpPTaHWYECKUX BEIICCTB
96 I'eneTnueckas cBI3b bu6nmoreka [JOK



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
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YTJIEBOJOPOAOB U
KHCJIOPOJICOACPIKAIIIX
OpraHWYECKHUX BEIIECTB

https://m.edso00.ru/56790c96

Pacuérsl o ypaBHEeHUsIM

97
XUMHYECKHUX PeaKui
08 PacuéTel o ypaBHEHHUSIM
XUMUYECKHUX PEaKIuid
Cucremarusanus 1 00001eHne
3HAHUU II0 TEME
99 «KapOoHubHBIE COETUHEHUS: bubnmoreka [JOK
albAeTUAbl U KETOHBIL. https://m.edsoo.ru/f8eaf2eb
KapOoHOBBIE KMCIIOTHI.
Crnoxuble 3¢pupsl. Kupbm
OO0m1as XxapakTepuCcTUKa
YIJIEBOJIOB U Kiaccuuxaus bubnuoreka [IOK
100
yIIeBOJIOB (MOHO-, - U https://m.edso0o.ru/7a9693al
MOJIMCaXapHUIbl)
Momnocaxapuasl: (GU3HIECKUE
101 CBOMCTBa If Haxox(? €HHE B bubmorexa HOK
a https://m.edsoo.ru/b4bdda2d
npupojie
Monocaxapunsl: pusmueckme
102 CBOMCTBaA If Haxof CHUE B bubmmorexa [TOK
a https://m.edsoo.ru/b4bdda2d
npupojie
ITpnMeHenne TiOKO36I, €€
103 3 121 CHUE 3HEACATEIIbHOCTH bubmorexa LHOK
HAYE€HUE B KU3HEIET
A https://m.edsoo.ru/5e61122d
OpraHu3Ma
104 Jucaxapunpl: caxaposa, bub6nuorexa [IOK

MaJIbTO3a M JIaKTO3a.

https://m.edsoo.ru/eb0384e7
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Haxoxnenue B mpupoje u
MIPUMEHEHHUE INCAXaPUJIOB

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKYJ, (PU3NIECKHE U

bu6mmoreka [JOK

105
XUMHYSCKHUE CBOMCTBA, https://m.edsoo0.ru/72a04508
MPUMEHCHUE
Pemenue pacdeTHbIX 3a7a4 Ha
106 OIIpeleIeHUe A0JIU BbIXOAA bubnuoreka [IOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECCKH BO3MOXKHOTO
107 Cucremaru3zanus 1 0000IICHUE bubmuorexa [JOK
3HaHUU MO pa3zeny https://m.edsoo.ru/08d4364c
KoHTposbHas pabora 1o Teme
108 "Kucnopoacoaepxkaniue bubmorexa OK
poAcOACprrall " https://m.eds00.ru/42c6678e
OpPTraHUYECKUE COCAMHEHUS
AMUHBL: K1accudukams,
CTPOCHHE MOJIEKYII, 001IIast
109 dopmyna, u3oMepus Bubnuorexa LIOK
pMy-Ia, pHs, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBA
110 XuMHU4YeCKHe CBOMCTBA bu6mmoreka [IOK
anupaTUYECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHUIIMHA,
111 0COOCHHOCTH XUMHYECKUX bubmorexa OK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
AHUJIVH: CTPOCHUE aHHUIINHA,
bu6nmoreka [JOK
112 0COOEHHOCTH XMMHYECKUX

CBOMCTB aHWJIMHA

https://m.edso0.ru/39cd21f1
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CriocoObI nostyueHust u

113 MpUMEHEHNEe aTu(aTHIeCKUX bubmmorexa [JOK
P https://m.edsoo.ru/eal38763
aMHHOB
AMMHOKHUCIIOTBI: HOMEHKJIATypa
114 U u30Mepus, GU3nIecKue bubmmorexa [IOK
cBoiictBa. OTaEnbHbBIE https://m.edsoo.ru/d1773e80
MIPEACTABUTENH O-aMUHOKHCIIOT
XuMHUYECKue CBONCTRA
AMUHOKUCIIOT, UX
115 OMOJIOrMYECKOe 3HAUCHUE bubmmorexa [JOK
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CHHTE3 U
TUAPOIU3 TSI THIOB
benku kak npupoHbIe bubnuoreka [JOK
116
MOJIMMEPHI; CTPYKTYPBI OEITKOB https://m.edso00.ru/429e9899
bubmuoreka [JOK
117 XUMHYECKHE CBONCTBA OEIKOB
https://m.edso0.ru/6237306d
A3zoTcoaepikaiue
TeTePOIMKITHIECKIE
118 coequnenus. Hyknennosnie bubmorexa LHOK
P K https://m.edsoo.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosoruyeckas poib
A3zoTtcoaepikainue
TeTePOIMKITHIECKIE
119 coequnennsa. Hyknennosnie bubmorexa LOK
P YK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruueckas poib
[IpakTuueckas paborta No 4.
bu6nmoreka [JOK
120 Pemenue skciepuMeHTaNIbHBIX

3a/1a4 10 TEME

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



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1

"A3oTcoaepkaiue
OpPraHUYEeCKHE COCTUHEHUS"

[IpaxTuueckas padora Ne 5.

Pemenne skcniepuMeHTaIbHBIX

bu6mmoreka [JOK

121
3aj1a4 o teme "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COCTUHEHUM"

KoHnTtponbHas pabota 1o Teme
122 "AzoTcoaepkaiue bubmorexa HOK
P " https://m.edso0.ru/ce561bc7
OpPTaHUYECKUE COCTUHCHUS
OCHOBHBIC TIOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX
123 COEIMHEHUN U METOIBI UX Eubmiorexa OK
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEPHU3AITUs U
MTOJIMKOHICHCAITUS
OCHOBHBIC TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX
124 COEIMHEHUI U METOIbI UX bubmorexa [JOK
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEPHU3AITUs U
MTOJIMKOH ICHCAITUS

125 [Inactmaccel. YTunuzamus u bubmuorexa [JOK
nepepadoTKa IIacTHKa https://m.edso00.ru/82242e0f
BosnokHa: HatypasbHBIE,

126 UCKYCCTBECHHBIE, bubnuorexa [JOK
cuHtreTnyeckue. Ilonumepst https://m.edso0.ru/5963a601
CIIEIUATLHOTO Ha3HAUCHUS

127 [TonsiTHe 00 UCKYCCTBEHHBIX
BOJIOKHAX

. bubmuorexa [JOK

128 DnacToMepsl: HATYpaIbHBIN 1

https://m.edso00.ru/246103ec
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CUHTETUYECKHUE KayUyKH.
Pe3una

129

[IpaxkTuueckas padora Ne 6.
Pemenne skcniepuMeHTaIbHBIX
3a7a4 no teme "PacriozHaBaHue
MJIaCTMAcC ¥ BOJIOKOH"

bu6mmoreka [JOK
https://m.edsoo.ru/3aebd77a

130

131.

132.

O00011eHrEe U cCUCTEMATU3ALIIS
W3YYCHHOTO MaTepuaa o TeMe
"BbICOKOMOJIEKYIISIPHbBIE
coeauHeHHs"

O00011IeHNE U CUCTEMATU3AIHS
U3ydeHHOrOMaTepHuaa 1mo Kypcy
10 kmacca

O00011IeHNE U CUCTEMATU3AIHS
U3ydeHHOrOMaTepHuala 1o Kypcy
10 xmacca

bu6mmoreka [JOK
https://m.edsoo.ru/6a22ble8

133.

Wrorosas koHTposibHAs paboTa

134.

135.

AHanM3 UTOroBOM KOHTPOJIbHOU
paboThI

O06o0011eHNEe 1 TOBTOPEHUE
u3yueHHoro B 10 knacce

136

O06o0011eHrEe U TOBTOPEHNE
uzydeHnoro B 10 kmacce

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136



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

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3YyYeHUS
padoThbI padoThbI pecypchl
1 Atom. CocTaB aTOMHBIX sJIEP. 1 bubnmnoreka HOK
Xumuueckui aneMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
5 CtpoeHue AIeKTPOHHBIX 000I0YeK 1 bubnnorexa [JOK
aTOMOB, KBaHTOBEIC UMCJIIa https://m.edsoo.ru/b4d9fffa
3 CrpoeHne 3IIeKTPOHHBIX 000JI0YEeK 1 Bu6moteka [IOK
aTOMOB, KBaHTOBEIC UMCJIIa https://m.edsoo.ru/b4d9fffa
A Kiaccupukanuss XuMHIecKux 1 bubnnoreka [JOK
3JIEMEHTOB (S-, -, d-, f-a;emMenThI) https://m.edsoo.ru/61294af9
. Pacrnipenenenue 37€KTpOHOB 1O 1 bubmmoreka [JOK
ATOMHBIM OpPOHTAIIAM https://m.edsoo.ru/f5f750fe
6 Pacnpenenenue 351eKTpOHOB 11O 1 bubmmnoreka HOK
ATOMHBIM OpOUTATIAM https://m.edsoo.ru/f5f750fe
DIIeKTPOHHBIE KOH(DUTYypaliin
7 aTOMOE 3J'I€M€HTOB(1)B OZIP;OBHOM 51 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUHU
g DeKTpOHHbIE KOHPUTypaIH 1 bubmuoreka [IOK
MOHOB. DJIEKTPOOTPULIATENIBHOCTD https://m.eds00.ru/a0764b24
Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cuctema
9 XUMHUYECKHX 3JieMeHTOoB [[. U 1 bubmorexa [JOK
o . https://m.eds00.ru/16957c01
MenieneeBa, CBA3b C COBPEMEHHOU
TEOpHEN CTPOEHUSI aTOMOB
10 3aKOHOMEPHOCTH U3MECHEHUS 1 bubnuotexa [JOK
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CBOMCTB XMMHUYECKUX AJIEMEHTOB U
00pa3yeMbIX UMH MIPOCTHIX U
CJIOKHBIX BEILIECTB IO IPYIIaM U
nepuoaam

https://m.edso0.ru/f8468927

Cucremarusanus U 00001eHue

bubnunorexa LIOK

11
3HAHUH 10 TeMe https://m.edsoo.ru/8fad2942
Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3zoBaHUs
12 KOBAJIEHTHOM cBs13u. Bomopoauas bubnnorexa [IOK
’ P https://m.edsoo.ru/5a8072af
CBsA3b. MeXMOJIEKYIISIpHBIE
B3aNMOJICHCTBHSA
Banenrnocts 1 BajleHTHBIE
13 BO3MOKHOCTH aTOMOB. CBSI3b bubmuoreka [IOK
ANEKTPOHHOU CTPYKTYPBI MOJIEKYII C https://m.edsoo.ru/3d2ca093
WX T€OMETPUYECKUM CTPOCHHUEM
[IpencraBieHust 0 KOMILIEKCHBIX
14 COEIMHEHUIX . COCTaB U bubnuorexa [JOK
’ https://m.edso00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MonIeKyasipHOTO U
15 HEMOJIEKYJIIPHOTO CTpOeHHUA. THrbl bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
16 IIpencraBieHne 0 KOJIOMIHBIX bubnmorexa IOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACKIIIIEHHBIE
but6mmorekxa [IOK
17 Y HEHACBIIIEHHBIE, PACTBOPUMOCTb.

Kpucrannoruapatst

https://m.edsoo.ru/e9ccdd8d
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CriocoOb! BBIpaKEHUS

bubnunorexa LIOK

18 KOHLIEHTpalluu PacTBOPOB https://m.edsoo.ru/328e653a
Pemienue 3aau ¢ ucnoyib30BaHUEM

19 TIOHATHH ""MaccoBast 10J1s bubmuorexa [IOK
pacTBOpEHHOTO BemiecTna', https://m.edso0o.ru/785e0ab4
"MoJisipHast KOHIEHTparus'"
Pemenue 3a1a4 ¢ HCIOJIb30BaHUEM

20 TIOHATHH ""MaccoBast 10J1s bubmuorexa [IOK
pacTBOpEHHOTO BemiecTna', https://m.edsoo.ru/785e0ab4
"MoJIsIpHasi KOHIIEHTparus'"
Pemienue 3a1a4 ¢ Ucmosib30BaHUEM

21 MOHATHUM ""MaccoBas J0JIsI bubmuoreka [IOK
pacTBOpEHHOTO BemiecTna', https://m.edsoo.ru/785e0ab4
"MoJIsIpHasi KOHIIEHTparus'"

2y Knaccudukanus u HoOMeHKIaTypa bubnnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

93 Knaccudukarmus 1 HoMeHKIaTypa bubmuoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

” Cucremarusanus 1 00001eHne bu6nmorexa LIOK
3HAHUU 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota nmo remam
"Crpoenue atoma. [lepnonnuecknit

o5 3aKkoH u Ilepronnueckas cucrema bubnmnorexa [JOK
XUMHYeCKHX 3aeMeHToB /l. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BelecTna.
MHoroo6pa3ue BemiecT"

26 AHanu3 pe3yJabTaToB KOHTPOJIbHOMN

paboThI, KOPPEKIUSAOIIHOOK
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Knaccudukanus XuMHIeCKux

bubnunoreka LIOK

27 €aKIMil B HEOPraHUYECKON 1
peait op https://m.eds00.ru/6335¢dd2
OpraHUYECKON XUMUHU.
3aK0OH COXpaHEHUsI MAaCChI BEIIECTB;

28 3aKOH COXPAHCHUS M IIPEBPAILICHUSI
SHEPTUU MPU XUMHUYECKUX PEAKIIUIX
Tennosie 3 PEKTH XUMHUESCKUX

29 eakui. TepMOXUMHUYECKUE bubnnorexa HOK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus o ypaBHeHUAM

30 XUMHUYECKUX PEAKIIMHA U bubnnorexa [JOK

P https://m.eds00.ru/87b13954

TEPMOXUMHYECKUM YPaBHEHUSIM
CKOpOCTh XMMUYECKOH peakiuu, eé

31 3aBUCUMOCTD OT Pa3IMYHbIX
dakropoB. Katanus u karaan3aTopsl

- ['omorenHbIe 1 reTeporeHHbIE
peakuuu
[TpakTuyeckas pabora Ne 1 mo Teme

33 "BnusiHue pa3inyHbIX GaKTOpOB HA bubmmorexa LIOK

P . P | https://m.edsoo.ru/1facaldl

CKOPOCTh XUMHUUYECKOU PEaKIIUu

34 OOpaTtumbie U HEOOpaTUMBIE bubmuorexka [JOK
peakuyuy. XMMHUYECKOE PaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme

35 "BausiHue pa3nuuHbIX GaKTOpPOB Ha bu6muoreka [JOK
MOJI0KEHUE XUMUUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBECHS"

36 DIEKTPOTUTHIECKAS TUCCOIHAITHSI. bubnuotexa [JOK

CwiibHBIC U C1a0bIe DJIEKTPOITUTHL.

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

HNonnoe npoussenenue Boabl. Cpena

37 BOJHEBIX pacTBOPOB. Bomopoaubrii bubnnorexa LHOK
A p POB. BOAOPOA https://m.eds00.ru/3966cag9
nokazatenb (pH) pactBopa
I'maponus cosneit. Peakiuu,
38 [IPOTEKAOIINE B paCTBOPax Bubmaorexa ITOK
p B p p https://m.edsoo.ru/09d5a9bd
3JICKTPOJIUTOB
I'maponus conent. Peaknmm,
39 o (I)[feKan e B aCTB(L)I ax buGnuorexa [IOK
p B p p https://m.edso0.ru/09d5a9bd
3JICKTPOJIUTOB
OKUCINTEIFHO-BOCCTAHOBUATEIBHEIE
40 eakuu. BaxxHeHlIe OKUCIUTENN U buGnuorexa [IOK
p ’ https://m.edso0.ru/56226060
BOCCTaHOBUTEIHU
OKUCINTEIFHO-BOCCTAHOBUATEIBHEIE
41 eakuu. BaxxHeHlIe OKUCINTENN U bubnmorexa [JOK
PEAKIIH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIHN
4 MeTto/1 31IeKTPOHHOTO (3JIEKTOHHO- bu6nmorexa LIOK
MOHHOT0) OanaHca https://m.edso0.ru/fb691387
13 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bubmmnoreka HOK
MOHHOTO0) OanaHca https://m.edso00.ru/fh691387
a4 DIIEKTPOIN3 PACTBOPOB U PACILIIABOB bubnmnorexa [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
45 Pemenne 3amay pa3iIMuHbBIX THIIOB bubnuorexa [JOK
atp https://m.edsoo.ru/5a859d16
46 Pemenne 3ama4 pa3IuyHbIX TUIIOB bubnnorexa [JOK
Aatp https://m.edsoo.ru/5afa265d
47 Cucremarusanus 1 00001eHne bu6nunorexa LIOK

3HAHUHU 110 TeMe " XUMHUYECKHUE

https://m.edsoo.ru/c161eb85
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peakiuu"

48 [ToaroToBKa K KOHTPOJIBHOU padboTe

49 Kontponsnas padora 3a 1 Bu6muoteka [JOK
MOJIYroAne https://m.edso0.ru/a8a0a930

50 AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIUSIOITHOOK
[TonoxxeHne HeMeTaIoB B
[Tepuoanueckoii cucreme

51 XUMHUYECKUX 3jieMeHToB J[. 1. bubmuoreka [{OK
MeHnpeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOCHHS MX aTOMOB. Du3nveckue
CBOICTBA HEMETAJJIOB
AmoTponust HeMeTauioB (Ha

52 npuMepe KUCIopoa, cepsl, pocdopa bubmmorexa [JOK

PHUMEp PO, Cepal, p https://m.edsoo.ru/ef92c91c
U yTIeposa)

53 Bonopona: nonydyenue, Gpusndeckue u bubmmnoreka HOK
XAMHUYECKHE CBOMCTBA. [ Mapuibl https://m.edsoo.ru/0aa8f613
layorensl: HAXOXKIEHUE B PUPOJIC,

94 CHocoOblI OJTyYeHUs!, PU3NYECKUE U brbmmorexa LTOK

i L https://m.eds00.ru/4e223795
XUMHUYECKHE CBOKCTBA
l'anorenoBonopoasl. Baxnermue
55 KHCIJIOPOJICOIEPKAIINE COSTUHEHUS bubmorexa HOK
P Aieprat https://m.edso0.ru/6b3255e6
TaJIOTEHOB
JlabopaTopHbIe U IPOMBIILICHHBIC
CIO0COOBI OJTyYEHHS TaJOTEHOB. bubmuoreka [JOK

56
[IpuMeHeHne raJloreHoB U X https://m.edsoo.ru/6971aca4
COeTUHEHNN

57 Pemienue 3a1au pa3auyHbIX TUIOB bu6nunorexa LIOK
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https://m.edso0.ru/2b6d8b4b

bu6nmmoreka [IOK

58 P
CHICHHE SAIAT PAsTHAHbIX THIOB https://m.eds00.ru/2b6d8b4b
[TpakTrueckas padota Ne 4.
59 Pemenue skcnepuMEeHTAIBLHBIX 3a1a4 buGnuorexa [IOK
| P " 8 https://m.edso0.ru/8b26fecd
o Teme " anoreHnl
Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CIIOCOOBI
60 NoTydeHus1, GU3NIECKUe U bubmmorexa [JOK
i ’ . https://m.edsoo.ru/c8abc36a
xumMuyeckue coiictea. O30H.
[TprMeHeHre KUCI0PO/Ia ¥ 030Ha
bubnunoreka LIOK
61 Oxenppt 1 mepokenp! https://m.edsoo.ru/5¢c8816a0
62 Pemenue 3amay pa3inuHbIX THIIOB Bubmiorexa OK
Aatp https://m.edsoo.ru/2b6d8b4b
63 Pemenne 3amay pa3InyHbIX TUIIOB Bubmiorexa ITOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XXIEHHUE B IPUPOJIE,
64 cn(l)jco6LI HOJIH CHUS (;)HBZHZCKHG " bubmmorexa LIOK
i L https://m.edsoo.ru/46afae16
XUMHUYECKHE CBOMCTBA
bu6nmorexa LIOK
65
Ceposonopoz, cymsdup: https://m.edso0.ru/7¢c875999
Kucnopoaconepkaiiyue coeTUHEHUS
66 CEPEI gcfﬁefmlz)cnl{u CBOI‘/’ICTI; CcepHOIt bubnnorexa [JOK
ppL. p https://m.edsoo.ru/8cfa2548
KUCJIOTBI
67 Perrenue 3agad pa3anyHbIX TUIIOB Bubmiorexa IOK
A&t p https://m.edsoo.ru/2b6d8bab
68 Pemienue 3a1au pa3auyHbIX TUIOB bubnunorexa LIOK
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[IpaxkTuueckas padora Ne 5.

https://m.edsoo.ru/2b6d8b4b

69 Pemrenune skcnepuMeHTAIBHBIX 3a0a4 bubmmorexa [JOK
| Py | 8 https://m.edsoo.ru/0afb05e4
o Teme "Cepa u €€ coeTMHEHUS
A30T: HaX0XJACHUE B IPUPOJIE,

20 CIOoCOOBI ONyYeHUs!, PUINICCKUE U bubmmoreka [JOK
XHUMUYCCKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopojcoaepxaiiue coeIMHEHUS

71 azora %ciﬁinfoc;lf CBOfICiI“IB bubmorexa HOK

o https://m.edsoo.ru/e2965afe
A30THOM KHUCIIOTHI

79 [Ipumenenue azora u €ro bubnnoreka [JOK
coeuHEeHUI. A30THbIE y100peHus https://m.eds00.ru/129f5059
®docdop: HaxX0XKICHHUE B PUPOJIC,

73 CrocoObl OMy4YeHUs!, PUINYECKUE U bubnunoreka LIOK
XuMH4Yeckue cBoiicTBa. Dochuabt u https://m.edsoo.ru/9a6b43ec
dochun
Oxcunpl dhocdopa,

74 (bocq)i[) c((l)) e(bxcfl) ue kucnotel. Conu bubmorexa LOK

p If pRatt ' https://m.edsoo.ru/c7a2d429
dbocdopHOIi KHCTOTHI
IIpumenenne docdopa u ero
75 cope WHEHUHN g;oc((ii))op HbIE bubmorexa LOK
A ’ p https://m.edsoo.ru/a218070a
ynoOpeHust

76 Pemenne 3aga4 pa3nuIHBIX THIIOB bubmorexa HOK

ladp https://m.edsoo.ru/2b6d8b4b
77 Pemenne 3amaq pa3nudHBIX TUTIOB bubmorexa I[JOK

ladp https://m.edsoo.ru/2b6d8b4b
78 [TpaxTuueckast paborta Ne 6. bu6muoreka [JOK
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Pemenue skcriepuMeHTATBHBIX 33129
o Teme "A3ot u pochop u ux
coenuHeHus"

https://m.edsoo.ru/8175ac3f

Yrnepoa: HaXOXACHUE B IPUPOJE,
QIJIOTPONHBIE MOAU(UKALINY;

bubnunorexa LIOK

79
buU3HYECKUE U XUMUYIECKHE https://m.edsoo.ru/1eb19f9e
CBOICTBa, IPUMCHCHHE
Oxcup yriaepoaa(ll), oxcn
80 e iyZ(I\I/)) . (OJI)I)Haﬂ KfICJIOTa u bubmmorexa [JOK
yHIePoX e https://m.edsoo.ru/dba58adf
eé conm
81 Pemrenne 3ama4 pa3InyHbIX TUIIOB bubmorexa LOK
A8t p https://m.edso0.ru/6029b609
82 Pemenne 3amay pa3IinyHbIX TUIIOB buGnuorexa [IOK
Aatp https://m.eds00.ru/2b6d8b4b
Kpemunii: HaxoXXaeHHUE B IIPUPOJIE,
83 cr11)000651 ToJT e}?m q)nsnzefmfe u bubmmorexa [JOK
YHACHI, https://m.edso0.ru/143558ab
XUMHUYECKHE CBOMCTBA
84 Oxkcun kpemuus(1V), kpemHueBas bubmuoreka [IOK
KHCJIOTa, CUIUKATEI https://m.edso0.ru/3170e7b1
IIpuMeHeHne KpeMHHUS U €T0 bubmmnorexka HOK
85 coequHenuii. CTekno, ero https://m.edsoo.ru/393cdac0
MOJIy4YEHUE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb
86 Pemenue 3amau pa3nuUHbBIX THIIOB bubnmorexa IOK
atp https://m.edsoo.ru/b624f801
87 Pemenue 3amau pa3nuUHbBIX THIIOB bubnnorexa [JOK
Aatp https://m.eds00.ru/2b6d8bab
88 Cucremaru3zanus 1 00001eHne bubmmorexa [IOK

3gaHui o reMe "Hemeramipr"

https://m.edsoo.ru/6e864db5
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89 KonTtponpHast pabora o teme Bu6muoteka [JOK
"HemeTamnsr" https://m.edso0.ru/d0484c76
90 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [JOK
paboThI, KOPPEKIIHSI OIITMOOK https://m.edsoo.ru/2b7e9510
[TonoxxeHne MeTaIOB B
[lepuoauueckoii cucteme
01 XHUMHYECKHX DJIEMEHTOB. bubmuorexa [IOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢c
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO0mue ¢puznuecKkre CBOMCTBa
92 MmeraioB. [IpuMeHeHne MeTaIoOB B Bubmiorexa OK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHHKE
03 CmuiaBsl MetasuioB. Kopposust bubmmoreka [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
94 Pemenue 3amay pa3nuUHBIX THIIOB bubnmorexa IOK
fatp https://m.edsoo.ru/e3de37b6
95 Pemenue 3amay pa3nuUHBIX THIIOB bubnmorexa IOK
Aatp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUYECKUI PsL
96 Ham H)I:CGHHP'I MeTaJ'IJ'IOE I(l)6 He bubnmorexa IOK
p - ot https://m.eds00.ru/94eb377a
CIOCOOBI TOTYyYEHUS] METAJIOB
OO0m1as XxapakTepUCTUKA METAIIOB
|A-rpynnel [leprnoauyeckoit
CUCTEMBI XUMHUYECKHUX DIIEMEHTOB.
. . bubnuotexa [JOK
97 Harpuii u kanuii: nony4yeHue,

buznyecKre 1 XUMUYIECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX
BEIIECTB U UX COSIMHEHNHN

https://m.edsoo.ru/e12c26b3
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OO01mas XxapakTepUCTHKA METAJIOB
IHA-rpynms [Tepuoanyaeckoit
CHCTEMBI XHMUYECKHX 3JICMEHTOB.

98 Maruuii ¥ KaJablUi: ITOJIy4YEeHUE bubmorexa LIOK
' i ’ https://m.eds00.ru/7c3e49c0
bu3HYecKre 1 XUMHUIECCKHE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB M MX COCAMHCHHUIN
99 JKécTkocTh BOABI M CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9
AIOMUHUN: IOJTy4YEHUE,
100 ¢du3nvecKkre 1 XUMHIECKUE bubmorexa LIOK
. https://m.eds00.ru/0e79b266
CBOMCTBA, TPUMEHEHHUE
AmMoTepHBIe CBOMCTBA OKCHIA U
101 TUAPOKCUA ATFOMUHMS, bubnuoreka [IOK
TUIPOKCOKOMIUIEKCHI aTFOMUHHS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHUE
102 Pemienue 3a1au pa3auyHbIX TUIOB
103 Pemienue 3a1au pa3auyHbIX TUIOB
[IpakTuueckas padbora Ne 7.
104 Pemenne skciepuMeHTaNbHBIX 33124 bubmuoreka [IOK
o TeMe "MeTaIbl rI1aBHBIX https://m.edsoo.ru/27a4af43
noarpynn"
OO01mmas xapakTepuUCTHKa METAJIOB
105 no6ouyHbIX moArpym (b-rpymm) bubnmnoreka [JOK
[Tepuoanyueckoit cuCTEMbI https://m.edso0.ru/610d7431
XAUMHUYECKHUX DJIEMEHTOB
106 duznyecKue 1 XUMUUYECKHe bubnuorexa [JOK

CBOMCTBA XpOMa M €ro COCINHEHUM,

https://m.edso0.ru/9911bef3
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HUX IPUMCHCHUC

duzndyeckre U XUMHUUECKIE

107 CBOMCTBA XpOMa U €r0 COEANHEHUN bubnnorexa LHOK
p ’ https://m.eds00.ru/9911bef3
UX IPUMCHCHHE
Baxnelve coeMHeHUs Maprasiia.
108 IIepmanranar xKamus, €ro bubnnorexa LHOK
p > https://m.eds00.ru/039d69c8
OKHUCJIUTENLHLIE CBOMCTBA
Baxnelve coeMHeHUs Maprasiia.
109 [IepmaHranar xKamus, €ro bubmorexa HIOK
P y https://m.eds00.ru/039d69c8
OKHUCJIUTENLHBIE CBOMCTBA
Dusnueckre U XUMHUUECKIE
110 CBOICTBA JKeJie3a U €TI0 COCTUHCHUMN. bubnunoreka LIOK
[TonyyeHnue u NnpUMEeHEHHUE CIJIaBOB https://m.edsoo.ru/1b7f8741
)Kenesa
Ddusnueckre U XUMHUUECKIE
111 CBOMCTBA JKeJle3a U er0 COeNHEHUIA. bubmmoteka IIOK
[Tony4yeHnue v npUMEHEHNE CIIABOB https://m.edso0.ru/1b7f8741
JKenesa
Dusnueckre U XUMHUUECKIE
112 CBOMCTBAa MeJU U €€ COeIUHEHNHN, X bubnnorexa [JOK
’ https://m.edsoo.ru/2bc0f954
IPUMCHEHUE
dusznueckre U XUMHUUECKUE
113 CBOMCTBA MeIU U €€ COeqUHEHUI, UX bubnnorexa [JOK
’ https://m.edso0.ru/2bc0f954
MIPUMCHEHUE
Dusznueckre U XUMHUUECKIE
114 CBOMCTBA IIMHKA U €70 COETMHEHU, but6mmoreka [IOK

HUX IPUMCHCHHUC.
T HIPOKCOKOMIIJICKCHI TUHKA

https://m.edsoo.ru/b1f2beal
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dusuyeckue U XUMUYECKUE
CBOMCTBA IIMHKA U €TI0 COCAUHCHUH,

bubnunorexa LIOK

115 UX IPUMEHEHHUE. https://m.edsoo.ru/b1f2beal
' apOKCOKOMITIIEKCHI ITMHKA
116 Pemenue 3aay pa3nuM4HbIX TUIIOB buGnuorexa [IOK
https://m.edso0.ru/a8b83d83
117 Pemenue 3aay pa3nuaHbIX TUIIOB buGnuorexa [IOK
https://m.edso0.ru/a8b83d83
118 Pemenne 3amay pa3auvyHBIX THIIOB Bubmiorexa OK
https://m.edso0.ru/a8b83d83
[TpakTuueckast paborta Ne 8.
119 Penrenne skcriepuMeHTaNbHBIX 33124 bubnnorexa [JOK
1o TeMe "MeTaibl T0OOYHBIX https://m.edsoo.ru/a6e352ea
noarpynn”
120 Pemenue 3a1a4u pa3auvyHBIX THIIOB Bubmiorexa OK
https://m.edso0.ru/a8b83d83
121 Pemienue 3a1au pa3auyHbIX TUIOB bubmorexa HOK
https://m.edsoo.ru/a8b83d83
O00011eHNEe U CUCTEMATU3 AL
122 W3Y4YEHHOTO MaTepuaia 1o TeMe bubmorexa LOK
https://m.edso0.ru/e91fe975
"MeTtamb"
123 KonTponbHas pabora no teme bubmuoreka [IOK
"Meramier" https://m.edso0.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmuorexa [IOK
124
paboThI, KOPPEKITUS OMHOOK https://m.edsoo.ru/9ebff2fd
Ponb xumuu B obecrieueHun
. bubnuotexa [JOK
125 YCTOMYMBOTO Pa3BUTHUSA

yenoBedecTBa. [lonsaTue o HayYHBbIX

https://m.edsoo0.ru/080fe1f0
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METOJaX UCCICA0BaHNA BCUICCTB

Haquble IMPUHIUIIBI OpraHru3aluu
XUMHYCCKOI'0 MMpOorn3BOJACTBA.

bu6nmoreka [IOK

126
[IpomeIneHHbIe CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYCHUST BRKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
127 OKPYKaOILIEHA Cpeabl U ero bubnnorexa LHOK
Py B pe https://m.edsoo.ru/9f11bf51
[IOCJIEICTBUSA
128 XuUMHS ¥ 3I0pPOBbE YEITOBEKA. bubnunoreka LIOK
JlekapcTBeHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721
Xumus mumu. Poiab XxuMuu B
129 00€eCIIeYUEHNH ITHILIEBON bubmorexa HOK
https://m.edsoo.ru/1f7b5bd2
0€30I1aCHOCTH
130 Kocmernueckue u napdromepHbie bubnnorexa [JOK
cpeactsa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XUMHUS B CTPOUTENHCTBE.
131 BaxkHelme cTpouTenbHBIE U bubmorexa LIOK
p https://m.edso0.ru/61e69003
KOHCTPYKIIMOHHBIE MaT€pPUAIIbI
XUMHSA B CEILCKOM XO3SIHCTBE.
132 Oprannyeckue U MUHEpPaJIbHbIE bubnmorexa HOK
p P https://m.edso0.ru/fd39587d
ynoopeHus
XUMHSA B CEILCKOM XO3SHCTBE.
133 Opraunyeckre 1 MAHEPAIbLHBIE bubmorexa HOK
P p https://m.edsoo.ru/fd39587d
ynoopeHus
134 [TonroroBka Kk KOHTPOJIBHOM paboTe bu6muoreka [JOK
https://m.edsoo.ru/db979c70
135 HroroBast kKoHTpoOIbHAS paboTa
136 AHanu3 pe3ynbTaToB KOHTPOJIBHON
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paboThI, KOPPEKIUSIOITHOOK

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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