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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 oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuon 10 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uIbHOrO O0Oy4YeHUs, MPU3BAHO OOECHEUYUTh O0OIIe00pa30BaTENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHUS] M TpeOOBAaHUW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
OoOy4eHHMsI, BOCOUTAHUS U PA3BUTHUSL 00YUAIOLIMXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUST XUMHUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOTO BPEMEHHU, PEKOMEHIYEMOIo
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAaET METOJMYECKYIO MHTEPIPETALMIO IIeJIe U 3a/lay U3y4YeHUsl MpeIMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TmpeaelaMd YCTAaHOBJIEHHOW MPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
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 YINIyOJNEHHOrO U3yYEHHs HamnpaBleH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3yueHHE MpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopazoBanus. Hapsmay ¢ 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 COLMANBHOTO Pa3BUTHS OOyyaroummxcs, Ha (OpMHpOBAaHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuuax 0a3oBOro M yriayoJEHHOTO
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 ONPENeIEHHOE TEOPETUUYECKOE JIONOJHEHHE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHMI HAa OCHOBE PACIIMPEHMS 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  XHMHUYECKHX  D3JEMEHTOB  0a3upyercsi  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  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN ynenseTca 0co00e BHUMaHUE BONPocaM 00 3IEKTPOHHBIX 3P QeKTax,
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 oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Cllydyae akIEeHT OyJaeT cielaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
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 KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il HW3Y4YEHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4eHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro oouiero odpa3zoBaHus (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. Pemienne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylied ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn pPalrOHAIBHOTO MPUPOJONOIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHSATUN, 3aKOHOB U TEOPUM XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMax, 00 00X
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
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONIMX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMUMHUYECKHM  TPOM3BOJCTBOM, HCIOJB30BaHUEM U  IepepaboTKoi
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 JICATEITBHOCTH M IMTOBCEIHCBHOMN JKH3HH.

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:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYyYEHHMIO W TIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHUIO 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,
Pa3BUTHE DKOJIOTUYECKOUN KYIbTYpbl, IPUOOPETEHHUE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, 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 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU 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 coenuHeHuii 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 Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
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 IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN 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 ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankensl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmylia, HOMEHKIATYypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHUS, 3aMEIIECHUS B O-TOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHLEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKylbl OeH3ona. dusmyeckue cBoilcTBA apeHOB. XHMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIMIEM JICUCTBUHM 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 Ta3bl. HeTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepaboOTKu HEPTH, UX MPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOr€HIPOU3BOJHBIE BOAHOTO M CIHUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMsI BEIIECTB W HUX MPEBPAIICHUIL:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJION€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccuukamus. Dusmdyeckne CBOWCTBA  MPeENeTbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [eficTBUE 3TaHOJIA U METAHOJA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKUMU 3aMEUICHUS, B3aUMOJICHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0OblI osryueHus: U npuMeHenue gperomna. GenondopmanpaeruaHas cMoia.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKHME CBOICTBa  aIbJETMIOB M  KETOHOB:  peakUuu
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkinarypa. Ousndeckue CBONCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbMHOM KHUCIOTHL. IloHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAas, MNaJIbMHUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWCTBA: THAPOJIU3 B KHUCION H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMmenenue. [lonvcaxapuapl: Kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMApOJIu3, KAYECTBEHHAs] PEaKIusl C HOJO0M. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknusa raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. ClOKHBIE DUPBD).

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. 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. CTpoeHue
aHwiMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoJjieKyse aHuinHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIWH, anaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie monumepsl. IlepBuuHas, BTOpUYHAA U TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJE, JIeHaTypaius OENKOB IMPU HArpeBaHUH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



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

[Tonumepubie Marepuanbl. I[lmacTmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

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

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJIeKyJIsipHOM (OPMyJIbl OPraHHMYECKOTO COCAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QOpMyIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
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 HCKOMAEMBIE, TOILUIUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siaep. Xumudeckuid anemeHt. M3oronsl. CtpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NMEpUOANYECKOrO 3aKOoHA U [leproanyeckoil CUCTEMBI
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.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHele cBs3u. BonopoaHnas CBs3b.
MexmoneKysspHbIe 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 coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

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

[Tonsitue o nucnepcHeix cucteMax. MctuHable pactBopsl. [lpencraBienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. T pUBUATLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 3 (PEeKThl XUMUYECKUX PEaKIui.
TepMoXUMUYECKUE YPaBHEHUS.

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

O6paTuMble 1 HeoOpaTUMBIEC peaKIMh. XUMHUECKOe paBHOBecue. KoHcranta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. I[IpoIlECChl OKHCIEHHS W BOCCTAaHOBJIEHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUTMUECKUX PEHIETOK, POBEICHNE PEaKIMil HOHHOTO OOMEHa, OnpeesieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonmoxenne HemMeraiuioB B llepuognueckor cUCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, pusndeckne M XUMHUYCCKHE CBOMCTBA: PEAKIIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TPOMBINUICHHBIE CIIOCOOBI MOYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



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

Cepa. HaxoxzaeHnue B TpUPOIE, CHOCOOBI MOMy4YeHUS, (U3HUECKHE WU
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHnocoObl MOdydeHus, (punyeckue u
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupojne, CHOCOOBI TMOMydeHUs, (HU3UIECKHUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHUE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxxnenue B mpupoje, crnocoObl MOdydeHus, (pusudeckue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamnoB B [leprnoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MMPOMETAILTYprus,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCJIMHEHU.

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



AJroMuHU: noyydyeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

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

duzryeckrue M XUMHYECKHME CBOWCTBA MapraHiia M €ro COeAMHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcuabl u conu xenesa(ll) u xenesa(lll). Tlonydyenue u nmpuMeHeHHE Kee3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAIIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAaJIOB, B3aUMOJECMCTBUE THIPOKCUIOB ATIOMHUHHMS M I[MHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOrO pa3BUTUA dyenoBedyecTBa. [loHsTue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOYYeHUs] METAJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCII0JIb30BaHUS JIEKaPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIMHBI.



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

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpenapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMU
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl A1 2IeKTpOHUKH. HaHOTeXHOIOTr U,

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
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 PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU 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 IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IHMKJIA.

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

®duszuKa: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJJEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHoNorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUTYPIHsi, CTPOUTEIIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYy4YaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHUPOBAHHOCTh OIbBITa IO3HABATENILHOM M TMPAKTUYECKON J1eITebHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M TMPAKTUYECKON JAesSTEeILHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

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

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 TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHUU U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh 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:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

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

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

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

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIMBHUIYaJbHOM TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
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 PAlMOHATILHOTO TPUPOOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAlOleM MHUPE KaK O €IWHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM 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 pEUICHUH TJI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: 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 JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

HWHTEpeca K O3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

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



METANIPEIMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIE y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LIEISIMU;

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  KJIACCH(PUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

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



peakuuu — MpH pEIIeHWH YYeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O TMO3HAHUS BEUIECTB U XHUMHUUYECKHX
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
0000IIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNA,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B IT03HAHMUSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BONPOCHI IO CYILIECTBY 00CYk/1aeMOM TEMbI B XOJ€ TUaora U/ uiu
JUCKYCCHUH, BBICKA3bIBaTh UJI€U, (POPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C INPE3CHTALMEN PE3yJIbTATOB IMO3HABATEIBHOM IEATEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEIIBHO WJIH COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHNUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIECAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MpoeKTa, U (HOPMyIHPOBATH BHIBOIbBI
II0 pe3yJIbTaTaM IPOBEAEHHBIX HMCCIEAOBAHUN IYTEM COTJIACOBAHUS IO3ULUN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC NeHCTBHA:

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisas €€ Lenud M 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM Y4E€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs C Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JCATEIBHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.



IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUU HA yTIyOIEHHOM
YpPOBHE Ha YPOBHE CpPEIHETrO OOIIEro oOpa30BaHUS BKIIOYAOT CHEIU(PUICCKUC
JUTS y9eOHOTO MpeaMeTa « XUMHEs HAydHbIC 3HAHUS, YMEHHS U CTIOCOOBI ACHCTBUIA
110 OCBOGHHIO, MHTEPIPETAIIMN U TMpeoOpa3oBaHUIO 3HAHWMA, BUABI EATEIHHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3IMUYHBIX YUCOHBIX
CUTYaIlMsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyAITUsIX, CBA3AHHBIX ¢ XUMuel. B
nporpaMMe IO XUMHUHU TIPEIMETHBIE pPE3yJabTaThl MPEICTaBICHBI IO Tojam
U3YYCHUS.

10 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OpraHuueckas XHUMHS»
OTpakaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTE€pUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIUH, B obecricueHUU palMOHATIBLHOTO
MPUPOJIONIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PEHHUS U OOIIECH KyJIbTYpbl
YyeJoBeKa, a TaKKe OKOJOIMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM Cpee;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIararoIIre MOHATUS — XUMUUECKHUI 2JIEMEHT, aTOM, SIPO U JICKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuAu3alus aTOMHBIX OpOWTalied, WOH, MOJEKYyJa,
BAJICHTHOCTb, AJIEKTPOOTPUILIATEILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEpOAHBIN CKeNeT, (yHKITMOHATbHAS
Ipylna, pajgudkan, CTPyKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIEHHbBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas)), H30MEpbI, TOMOJIOTUYECKUN psJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KUCJIOPOJI- U a30TCOJIEpKAIlle OpPraHUYEeCKUE COCIUHEHHUS, MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS; TEOPHUM, 3aKOHbI
(mepuonuueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHHS OPTraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TIpeBpallieHUs] DHEPIUU TPH XUMHUUYECKUX PEeaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XMMHHU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIUe B OCHOBE
MMOHUMaHUS TPUUYUHHOCTH U CUCTEMHOCTH XHMHWYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHM3MaX XHMHUYECKHX pEakiui, TEPMOJUHAMUYECKMX U KHUHETHUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aHMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdektol, opuentantsl | u Il pona);



(akTONIOTUYECKHE CBEJCHHUS O CBOMCTBaX, COCTaBe, IMOJYYCHUU U OE30MacCHOM
UCIOJb30BaHUU BAXHEHMIINX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKON
NEATEIbHOCTH  Ye€JOBEKa, OOIMX  HAYYHBIX  NPUHOUOAX  XUMHUYECKOIO
IIPOM3BOJCTBA (Ha IpUMEPE MPOU3BOICTBA METaHOJIA, IEpepabOTKU HEPTH);

C()OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NpPU3HAKU IOHATHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIME ITOHATHS NPH
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COCIUHEHNN;

c(pOpMUPOBAHHOCTh YMEHUIA:

UCITOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JUJIS COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILIECTB;

COCTaBJISAITh YPABHEHMS] XMMHYECKUX PEAKIMU M PACKPBIBATH UX CYIIHOCTH:
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLMM  ITOCPEACTBOM  COCTaBJICHUSA
AJIIGKTPOHHOTO 0ajaHca »JTUX peakUuil, peakuuil HOHHOro oOMeHa MyTEM
COCTABJICHHUS UX IOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;

M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB IS WIUTOCTPALNU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(pOPMUPOBAHHOCTh YMEHHUM: YCTaHaBIMBATh NPUHAJJIEKHOCTh M3YUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy MU CTPOCHUIO K OIPEICIEHHOMY
KJIAcCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA 110 CUCTEMaTUYECKON
Homenknarype (IUPAC) u mpuBOIUTh TpUBHAIBHBIE HA3BaHUS AJIA OTACIBHBIX
IpeCTaBUTENIE OPraHNYEeCKUX BEIIECTB (ITUJIEH, AlleTWJIEH, TOJYOJ, TJIULEPUH,
TWJIECHTJIMKONb, (PEHOd, (QopMalblIeruj, aneTalbJeruj, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KHACJIOTA, CTEAPUHOBAsA, OJICMHOBAsA, MAJIbMUTUHOBAsT KUCIIOTHI,
[JIMLWH, aJaHuH, MallbT03a, (PPYyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

C()OPMUPOBAHHOCTh YMEHHUS OINpPEAENATh BUJI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJCHTHAas W HWOHHAsl CBSI3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BeriectB A. M. BytiepoBa 1151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMUPOBAHHOCTh ~ yYMEHHUW  XapaKTepHU30BaThb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENEH pPa3IUYHbIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, LIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKAHOB, AapOMATHYECKUX YIJIEBOJOPOIOB, CIMUPTOB, QJIbAECTHUIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, aMHHOKHCIIOT, OEJKOB, YIJIEBOJAOB (MOHO-, JAM- M MOJIUCAXapUIOB),
WUIKOCTPUPOBATh ~ TE€HETUYECKYHD  CBSI3b  MEXAY HUMHM  YPaBHEHUSIMH



COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
bopmy;

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEP)KIATh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- M M-CBSI3U), B3AHMHOTO BJIUSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
CoIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepadboTKu U
MPaKTHYECKOEe TIPUMEHEHHUE TIPOTYKTOB TIepepadbOTKy;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAaHWH O €CTEeCTBEHHO-HAayYHBIX
METO/axX TO3HaHUS — HAOJIOJCHHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

chOpMHUPOBAHHOCTh yMEHUs MIPUMEHSTD OCHOBHBIEC orepanuu
MBICJIUTENILHON JESITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3AINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIA W3YUYCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBJISATH B3aMMOCBSI3h XUMUYECKHX 3HAHHUH C
MOHATUSMUA U TIPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB MJIs
0osee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MHUPA,
WCITOJIb30BAaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUHU ISl OOBSICHEHHS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKUM
dbopmynam U ypaBHEHHUSIM XUMHYECKUX PEAKIIUN C MUCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BCI[ECTBA C KOJIMYECCTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKIACHUIO XUMHYECKOU
(GbOopMyJIBI BEMIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATH U OIEHUBATH
C TMO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YEeJIOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIIECTB, MCTOIL30BaTh MOJYICHHBIC 3HAHUS JIJISI TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMUYCCKAU DKCIEPUMEHT (TIOJIyYCHHE W H3yYEeHHE CBOWCTB OPTraHUYECKHX
BCIIIECTB, KAYCCTBEHHBIC pEaKIWHM YTJIEBOJAOPOJOB PAa3IUYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIMUX OPTaHMYECKUX BEIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3a/lad 10 PAaCIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
Oe3omacHoro oOpaIreHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,



dbopMyIMpOBaTh IIEh HWCCJEAOBAHMS, NPEICTABIATH B pasIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;
c(OpMUPOBAHHOCTH YMEHHIA:

co0JIr01aTh MpaBuja SKOJOTHYECKH I1€JIECO00Pa3HOI0 MOBEICHUS B OBITY U
TPYAOBOM JEATEILHOCTH B IENAX COXPAHECHMSI CBOETO 3J0POBbS, OKPYXKAIOLIEH
MPUPOJIHON CPEIbl U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEMCTBUS Ha >KUBBIE OPTraHU3MBbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbICI nokaszarens [1J1K;

aHaJM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHUsI OPraHWYECKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HaydHas U y9eOHO-HAydHAS
JuTepaTypa, cpeAcTBa MaccoBor nHpopMannu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJU3UPOBATh XUMUUYECKYI0 MHGOpPMAIMIO, TIepepadaThiBaTh €€ M HCIIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.

11 KJJACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIass M HeopraHudecKas
XUMHUS» OTPaKaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABJICHUI: O MaTepUAIbHOM CIUHCTBE MHDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPHUPOJLI, O MECT€ U 3HAYCHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
pa3BUTHsI, B PEHICHUHU MPOOJIeM SKOJOTHYECKON, DHEPreTHUYeCKON M IHILIEeBOM
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHWHU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB DHEPrUH, B OOCCIICUCHHH PAIllMOHAJIBLHOTO IPHUPOJIOIOIL30BaHUS, B
dbopMUpOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTyphl 4YeJOBEKa, a TakKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILICHHMS K CBOEMY 370pOBbIO M IPUPOJIHOU
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAraloOIINe TMOHATUS — XUMUYECKUH OJJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOUTaneil, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XMMHUYECKass CBs3b (KOBaJEHTHas, HWOHHAs, MeETAUIMYECcKas, BOJOPOJIHAs),
KpUCTANIMYECKasl PeIIETKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAIIMS, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJHBIN IIOKa3aTelb, OKHUCIHUTENIb, BOCCTAaHOBUTEIb, TEIIOBOK 3 deKT
XHMHYECKON peakiuu, CKOPOCTh XUMHUYECKON peaKlMu, XUMUYECKOe PaBHOBECHUE;
TEOPUHM M 3aKOHBI (TCOPHS DJICKTPOJIMTHUYECKON IHCCOLMALINM, MEePUOINYECCKUM
3akoH [[.1. MenpaeneeBa, 3aKOH COXpaHEHHUsI MACCHI BEIIECTB, 3AKOH COXPAHEHUS U



IIPEBPAILEHNs] JHEPTUU NPU XMMHUYECKUX PEAKLHUAX, 3aKOH IOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CHMBOJIMYECKHU SI3BIK
XUMHH, MHPOBO33PEHYECKUE 3HAHWs, JEXKalMe B OCHOBE IIOHHMAaHUsA
IPUYMHHOCTH M CHUCTEMHOCTH  XUMHYECKUX  SIBICHMM;  COBPEMECHHBIE
IIPEICTABICHUS] O CTPOCHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIDHOM H
HAaIMOJIEKYJISIPHOM YPOBHSX; IIPEACTABICHHUS O MEXaHU3Max XUMHYECKHX
peaKkiui, TEPMOAMHAMUYECKMX M  KUMHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX M JHCIIEPCHBIX CUCTEMAX;
(akTOJIIOTUYECKUE CBEAECHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUU U OE3011aCHOM
UCIIOJIb30BaHUU BAXKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATEIbHOCTH  YeJOBEKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX NPEBPALICHUN;

c()OPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEIEIATh BAJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOU CBSI3U (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYeCcKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTALIMYECKOH pEIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C(OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUH 10 PA3JINYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3()QEeKTy peakuuu, U3MEHEHHIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaiu3aTropa u
JPYTHUE); CaMOCTOSITENIbHO BIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPHUOJUUYECKOrO 3aKoHa /[l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh JJEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOTO—YETBEPTOIO IMEPHUOIOB
Ileppnognueckonn  cucrembl  J[.MI.  MenneneeBa,  HCHOJB3ys  IOHATHSA
«IHEPreTUYCCKHE YPOBHW», «IHEPreTUUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC



opOuTANM», «OCHOBHOE W BO30YKIEHHOE JHEPTEeTUYECKHUE COCTOSHHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKUX DJIIEMEHTOB U HX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ H.
MeHieneeBa, Bal€HTHbIE BO3MOMXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
WX JIEKTPOHHBIX 000JIOYEK;

cOPMHPOBAHHOCTh YMCHHI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHUE  CBOMCTBA  BEIIECTB  PA3MUYHBIX  KJIACCOB,  MOJTBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKUMHU BEUIECTBAMHU C
MTOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
TUX PEAKIUN; PEaKIUii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKpPAUIEHHBIX  MOHHBIX  YpaBHEHWW;  peakuWil  TUAPOIU3a;  PEaKIUi
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(hOpPMUPOBAHHOCTh yMEHUSI OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM UX DHEPreTHUECKUX XAPAKTEPUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTH XHMMHYECKOW pEAaKIUM B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMENICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3aeicTBuid (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE PEaKIIHH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHakKa,
oOlue HayyHble TMPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOM 3HAHUM O METOJaXx HAyYHOIO
MO3HAHUS SIBJICHUW MpUPOABl — HAOMIOAEHUE, H3MEpPEHUE, MOJIeIUPOBaHUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICJICHHBIN ), UCTIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBLHOM HCCIIEI0BAHUU BEIIECTB
U JJIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TMPUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO SIMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOJAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIApHAs KOHIIEHTPAIUS;
MaccChl BeIIeCTBa WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MACCe
ui 00bEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro A dexTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYeH ¢
M3BECTHOM CTEIMEHbIO JAUCCOIMALMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)



IPOJAYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BELIECTB JAAaHO B BHJIE PACTBOpA C
OTpeNIeIEHHON MacCOBOM JTOJIEM PacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT mpHMECH); JOJIM BbIXOJA NPOAYKTa PEaKUHH; OOBEMHBIX OTHOIICHH
ra3os;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (IIPOBEACHHME  pEeakuMid  HOHHOro  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAUKATOPOB, HM3YyUYECHHE BIMSHUS
pa3nMyHBIX  (PAKTOpOB HA CKOPOCTb XHMHUYECKOW peakIMu, peIIeHUe
HKCIIEPUMEHTAJIBHBIX 3adad mo Temam «Metamey u  «Hemeramnbsy) ¢
COOJII0IEHNEM TTpaBUJI O€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a0OpaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIICNOBAaHUS, TMPEIACTABIATH B
pa3nuuHOil (opMe pe3yNbTaThl SKCIIEPUMEHTA, AHAJIU3UPOBATH U OLCHUBATh UX
JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUI: COOJTIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
nocyol W JabopaTOpHBIM O0OpyAOBaHUMEM, OOpalleHUs C BeEIIECTBAaMH B
COOTBETCTBUM C WHCTPYKLMUSIMU IO BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKHX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro IMOBEACHUS B OBITY M TPYIOBOM
JEATEIPHOCTH B LESX COXPAHEHUS CBOETO 3J0POBbs, OKPYXKAOIIEH NPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO Pa3BUTHs, OCO3HABAThb OMNACHOCTb
TOKCUYECKOIO JEHCTBUSA HA KUBbIE OPTaHU3MBbI OINpPEACIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMHUYECKON MH(POpPMAILMU B Pa3IMUHBIX UCTOYHUKAX (HaydHas U yueOHO-HAy4HasI
JUTEpaTypa, CpeicTBa MaccoBoi nHGopManuu, IHTepHeT u Ipyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYI0 MH(OpMaIUIo, nepepadaTbiBaTh €€ U UCMOIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YyUeOHOM 3aauei.
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Htoro no pazneny 12

Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

51 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9 2
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmeramist 31 3
2.2 Meranbl 23 2
Hroro no pazgeny 54
Pa3znen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHKS B XUMUH. XUMUS U 9 1
KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 8




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie  IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OpPraHN4eCKON XUMHH, https://lesson.edu.ru/lesson/a9f3d191-
MIPEJCTABICHUE O 1 Sele-4e24-ac02-
MHOT000pa3uu OPraHuYECKUX efb16fad49f6a?backUrl=%2F04%2F10
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
yriepojia (0CHOBHOE U https://lesson.edu.ru/lesson/a9f3d191-
BO30YX/IEHHOE COCTOSIHUS). 1 Sele-4e24-ac02-
BasieHTHBIE BOBMOKHOCTH efb16fa49f6a?backUrl=%2F04%2F10
aToma yriepoja
XuMuyeckas CBsi3b B
OpTaHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs 1
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBA3EH
Teopust ctpoeHus https://lesson.edu.ru/lesson/c935a58c-
OPraHUYECKHX COCTUHEHUHN A. 1 ab0e-4c59-9dcf-
M. bytneposa 20517ae4b52e?backUrl=%2F04%2F10
Buaer nzomepun:
CTPYKTYypHas, 1
IIPOCTPAHCTBEHHAS.

DneKTpoHHbIE 2P HEKTHI B



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10

MOJIEKYJIaX OPraHUYEeCKUX
COCIMHEHUN

IIpencrasnenue o
KJIacCU(UKALIUN U

https://lesson.edu.ru/lesson/726ee099-

6 cUCTEMAaTHYECKas e1a9-410f-b8be-
Homenkiarypa (IUPAC) b4cb589aead1?backUrI=%2F04%2F10
OpPraHMYECKUX BEIIECCTB
7 CrapToBas JUarHoCTHKA.
AHanu3 cTrapToBO
8 JIMAaTHOCTHUKH.
Knaccudukanms peakiuii B
OpPraHMYECKON XUMHUHU
AJIKaHbBI: TOMOJIOTUYECKUI
171, oO1Ias popmyiia,
I})IOMeHKnaT (ba}; IZ;OMG - https://lesson.edu.ru/lesson/258ddc06-
9 P pH, ec23-473¢-b3d7-
HNICKTPOHHOC 1 ed82fcaddd02?backUrl=%2F04%2F10
POCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT
DUBHICCKIE 1 XHMIHECKIe https://lesson.edu.ru/lesson/258ddc06-
10 N ec23-473c-b3d7-
CBOMCTBA AlkaHOB ed82fcaddd02?backUrl=9%2F04%2F10
HaxoxneHue aiKaHoB B
Horbome. CLHOCOGL https://lesson.edu.ru/lesson/9641927f-
11 PHPOJIE. bbc8-44b9-h3ea-
TOTYCHIA 1 IPHMCHCHHNE 81a2be75c47a?backUrl=%2F04%2F10
AIIKAHOB
uknoankansl: oo0mas
12 bopmyIa, HOMEHKIATypa U

H30MepHs, 0OCOOCHHOCTH
CTPOCHUS M XUMHUYECKHIX



https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10

CBOWCTB, CITIOCOOBI MOJTy4eHUS
U IPUMEHEHUE

13

14

15

16

Pemenne pacy€THbIX 3a1a4 HA
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BELIECTBA [10 MACCOBBIM
JI0JISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIMX B €r0 COCTaB.
CucremaTtuzauus u
000011IeHrE 3HAHU T10 TEME
AJKEHBI: TOMOJIOTUYECKUM
psa, obmas popmyina,
HOMEHKJIaTypa, JJIEKTPOHHOE
Y TIPOCTPAaHCTBEHHOE
CTPOEHHUE MOJIEKYI.
CrtpyKTypHas ¥ LUC-TpaHC-
M30MEpPHUsl aJIKEHOB
dusnuecKkue 1 XUMHYECKUE
CBOMCTBa ankeHoB. [IpaBuio
MapkOoBHHKOBa

CrniocoOslI nostydeHus u
NpUMEHEHHE AJIKEHOB

https://lesson.edu.ru/lesson/4038171e-
4158-4bd1-ae98-
18dc1cfb93997backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/05ab5925-
ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10

17

18

[TpaxTuueckast padbora Ne 1 o
teme "llonyyenue sTuiieHa u
W3y4YEHHUE €ro CBOMCTB"

Pemenune pacuéTHbIX 3a/1a4 Ha
OIpeIeTICHUE MOJIEKYJIIPHOMN
(bOopMyJIIBI OPraHMYECKOTO
BElIeCTBa

https://lesson.edu.ru/lesson/53cd2379-
2a45-43b1-9f67-
7ebcdaf03ce0?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10

19

20

AJKaMeHbl: CONPsHKEHHBIE,
W30JIMPOBAHHbBIC,
KYMYJIMPOBaHHBIC.
Oco0EHHOCTH AJIEKTPOHHOTO
CTPOCHUS

XUMHYECKUE CBOUCTBA
CONPSDKEHHBIX JTMCHOB

https://lesson.edu.ru/lesson/6df23393-
6f08-4b9f-ae01-
a983h95h854a?backUrl=%2F04%2F10

21

22

23

24

CriocoObI mosryueHust 1
MIPUMCHCHUE JIKaINCHOB
AJIKMHBI: TOMOJIOTHYECKUI
psa, obmas ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYII,
¢duznueckue cBoiicTBa

XUMHYECKHE CBOMCTBA
AJIKUHOB

KauecTBeHHBIE peaKkIMK Ha
TPOWHYIO CBS3b

https://lesson.edu.ru/lesson/05¢9a929-
6741-4d7c-84h5-
009292468356?backUrl=%2F04%2F10

25

26

27

CrnocoOsl nonydeHus u
MIPUMEHEHNE AIKUHOB
Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKON
peakuuu

Cucremaruzanus u
000011IeHrE 3HAHU T10 TEME

https://lesson.edu.ru/lesson/7dada027-
8448-418f-b416-
fbaledd4ab6d?backUrl=%2F04%2F10

28

ApEeHbI: TOMOJIOTUYECKUN P,
obmas popmyna,

https://lesson.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10

29

HOMEHKJIaTypa. DJIEKTPOHHOE
U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJ OEH301a U
TOJIyOJIa, UX (PU3NYECKUE
CBOMCTBa

XUMHYECKUE CBOUCTBA
ApPCHOB: PEAKIINU 3aMEIICHHS

30

XUMHYEeCKHE CBOMCTBA
ApCHOB: PEAKIIHH
MPUCOCAMHCHHUS, OKUCIICHUE
rOMOJIOTOB OeH30J1a

31

32

33

Oco0eHHOCTH XUMHYECKUX
CBOICTB CTHpOJIa

Pemenue pacuéTHbIx 3a1a4 Ha
OIIpEICIIEHNE MOJIEKYJIIPHOU
(bopMyIbI OPraHMYECKOTo
BELIECTBA

Crioco0bI nostyyeHust u
pUMEHEHHE apeHOB

34

I'eneTnyeckas cBA3L MCKIY
Pa3IMYHbIMHA KJ1acCaMU
YTIIEBOAOPOIOB

35

36

Pacuérsl o ypaBHEeHUSIM
XUMHYECKHUX PEAKIIHM.
Cucrematuzauus u
000011IeHrEe 3HAHUH I10 TEME

IIpuponnsiii ras. IlonyrHbie
HE(TSHbIE ra3bl

https://lesson.edu.ru/lesson/99557a5e-

2221-43e0-97b8-

983de535c44d?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

37

38

39

KameHHBI# yroiyib U MpOLyKThI
ero nepepaboTku

HedT1b 1 criocobs! e€
nepepabotku. [IpumeHenne
NPOJYKTOB NIEpepadOTKU
HeTH

['eHeTHUECKast CBSA3b MEXKIY
Pa3IMYHBIMH KJIACCAMHU
YIJIEBOZOPOIOB

https://lesson.edu.ru/lesson/99557a5e-
2221-43e0-97h8-
983de535c44d?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/99557a5e-
2221-43e0-97h8-
983de535c44d?backUrl=%2F04%2F10

40

l'anorenonponsBoIHbIE
YIJIEBOIOPOOB: AIEKTPOHHOE
CTpOEHHE; peaKlnuu
3aMEeIIeHUs TaJIoTeHa

41

JleWicTBue 1Ienouei Ha
raJIOTeHITPOU3BOIHBIC.
BsanmoneiicTeue
JIMTAJIOreHaJKaHOB ¢ MarHueM
1 IIUHKOM

42

Cucrematuzanuus u
000011IeHrEe 3HAHU T10
pazneny "YrieBogopoasr"

43

KonTtponbHas pabora o Teme
"Vranesonopoast"

https://lesson.edu.ru/lesson/6abf1680-
4eb5-46f2-8eas-
44d63cccf518?backUrl=%2F04%2F10

44

[IpenenvHbIE OAHOATOMHBIE
CITUPTHI: TOMOJIOTHICCKHUI
psn, obmas popmyna,
CTPOCHHE MOJIEKYI,

https://lesson.edu.ru/lesson/5439¢18b-
7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10

MU30MepHsi, HOMCHKJIATYpa,
kiaccudukanms, puznueckue
CBOMCTBA

45

XUMHYECKHE CBOUCTBA
MpeAeNIbHBIX OJJHOATOMHBIX
CIIUPTOB

46

47

48

49

CriocoObl nostyyeHust u
IPUMEHEHNE OJTHOATOMHBIX
CIIUPTOB

[Tpocteie 3pupsi:
HOMEHKJIaTypa U U30Mepus,
0COOCHHOCTH (HPU3UYECKUX U
XUMHYECKHX CBOMCTB

MHOroaTOMHbI€ CIIUPTBHI:
STUJICHTJIMKOJb U TIUIEPHH,
ux (puznYecKue u
XMMHUYECKHE CBOMCTBA

Crioco0bI nostyyeHust u
NPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

https://lesson.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10

50

@DeHOII: CTPOEHUE MOJIEKYJIBI,
(dbu3HYecKue CBONCTBRA.
Tokcn4yHocTs (heHoma

https://lesson.edu.ru/lesson/649883b8-
7c5f-4f16-896e-
10a2278b08f1?backUrl=%2F04%2F10

51

52

XUMHYECKHE CBOWCTBA
denona

Crioco6bI nostyueHust u
npuMeHeHue GpeHona

53

[TpakTrueckas padota Ne 2.



https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10

Pemenue
3KCHEPUMEHTAIIbHBIX 3a7a4
o Teme "Cruptel U HeHobI"

54

55

Cucremarusaius u
000011IEHE 3HAHUM 110 TEME

AJbJIETH/TBI ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHMIIBHOH TPYTIIEI;
TOMOJIOTUYECKHUE PSIIIbI,
obmras popmyia, ©30MEpHs U
HOMCHKJIaTypa

56

57

58

ANBIETHIBI M KETOHBI:
¢du3nveckre CBONCTBA,
pEaKIUu MPUCOCIMHCHHUS
Peaxruu okucnenus u
Ka4eCTBEHHBIE PEAKIINU
aITbIETH/IOB ¥ KETOHOB
Crioco0bI nosryueHust
aITbIETH/I0B ¥ KETOHOB

https://lesson.edu.ru/lesson/8664b319-
0ba3-4945-b076-
cb7ae5858h90?backUrl=%2F04%2F10

59

OIHOOCHOBHBIE TIPEIETBbHBIE
KapOOHOBBIC KHCIIOTHI,
O0COOEHHOCTH CTPOECHHMSI UX
MOJIEKYIT

https://lesson.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-
ba0f9fe63c0d?backUrl=%2F04%2F10

60

61

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
¢buznueckue cBoicTBa

XUMHYECKHE CBOMCTBA
MpeAeNIbHBIX OJJTHOOCHOBHBIX



https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

KapOOHOBBIX KUCIIOT

62

63

Oco0OeHHOCTH CBOMCTB
MYpPaBbUHOH KHUCIIOTBI.
MHuoroo6pasue kapOOHOBBIX
KHCIIOT

OcoOeHHOCTH CBOICTB:
HenpeaeIbHbIX U
apoMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX
kuciot. IIpencrasurenn
BBICHIMX KapOOHOBBIX KHCIOT

64

65

66

67

[TonsATHE O IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

Crioco0bI nostyyeHust u
pUMEHEHHE KapOOHOBBIX
KUCIIOT

CrnoxHnble 3¢upsl:
TOMOJIOTHUECKUH psif, oOmas
dopmyna, usoMepus u
HOMEHKJIaTypa

Ouznueckne u XHMUIECKHE
cBo¥icTBa 3(hupoB

68

Pemenue pacu€THbix 3amay:
10 YPABHEHHUIO XUMHYECKON
pEaKIHM, Ha OMPEICTICHIE
MOJIEKYJIIPHOM (hOPMYITBI
OPraHU4YeCcKOro BEUIECTBA




[IpaxkTuueckas padora Ne 3.
Pemenne

https://lesson.edu.ru/lesson/9834d408-

69 JKCTICPUMEHTAIIbHBIX 3a7a4 386d-444a-8de3-

no Teme "KapOoHoBbie 7efba8b98cdb?backUrl=%2F04%2F10

KUCJIOTHI. CitoxHBIE dPpuph!"

JKupsl: cTpoeHue, https://lesson.edu.ru/lesson/71ac43f2-
70 bu3HYecKue 1 XUMHUIECCKHE a0d4-4945-a0eb-

CBOICTBa (THIPOTIU3) 1e59cd5f4d9f?backUrl=%2F04%2F 10

Oco0eHHOCTH CBOMCTB

KUDOB. COLCTIKALIX OCTATKI https://lesson.edu.ru/lesson/9834d408-
71 POB, CONEpHaIl 386d-444a-8de3-

HEHPEACIBHBIX JKUPHBIX 7efbasho8cdb?backUrl=%2F04%2F10

KHUCIIOT. JKUpBI B IpUpoIe

Mpiu1a KaK COJIX BBICIINX

KapOOHOBBIX KUCJIOT, UX https://lesson.edu.ru/lesson/9834d408-
72 Morolee nercreue. [lorarue 386d-444a-8de3-

0 CHHTETHYECKHX MOIOIIUX 7efba8b98cdb?backUrl=%2F04%2F10

cpenctBax (CMC)

I'eneTnueckas CBA3b
73 YTIIEBOIOPOIOB U

KHCIIOPOJICOIePIKAIITUX

OpPTaHHYECKUX BEIICCTB
74 Pacuérel no ypaBHEHUsIM

XUMUYECKHUX PeaKni

CucreMaruzaiys u
75 N

000011IeHNEe 3HAHMIT ITO0 TEME

OO61mas xapakTepucTHKa

I€BOTOB H KIACCHOHKALHA https://lesson.edu.ru/lesson/709ce43a-

76 yr deb6-4281-963b-

YTJI€BOJOB (MOHO-, IU- U
HOJICaxapuIbl)

01d2e212d4d0?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10

77

Monocaxapuabl: GU3NUECKUE
CBOMCTBAa M HaXOXK/ICHHE B
npupoze

78

[IpuMeHeHue rioKo3sl, €€
3HAa4YCHUC B
KU3HECACATCIIbHOCTHU
OpraHusma

79

Hucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnaenue B mpupoje u
MIPUMEHEHUE TUCAXAPUJIOB

80

81

82

83

[Nonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, (pu3ndecKue
1 XUMHYECKHEe CBOMCTBA,
pUMEHEHHE

[TousTue 00 HNCKYCCTBCHHBIX
BOJIOKHax

Penienue pacueTHbIX 33124 Ha
OTIpeIeIICHUE JTOJTU BBIXO/1a
NPOJIYKTa PEAKIIHH OT
TEOPETUYCCKH BO3MOYKHOT'O
Cucremaruzanuus u
000011IeHNE 3HAHUT 10
pazneny

https://lesson.edu.ru/lesson/709ce43a-
deb6-4281-963b-
01d2e212d4d0?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/66a7bd94-
2bc5-4ec7-b7c7-
ff893919d25a?backUrl=%2F04%2F10

84

KonTponbhas pabota no teme
"Kucnopoaconepxaniue
OPraHUYEeCKHE COCTUHEHUS "

85

AMUHBL: K1accudukanms,

https://lesson.edu.ru/lesson/0c608a59-
4c69-4481-839¢-



https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10

CTPOEHHUE MOJICKYJI, 00IIast
dopmya, nzomepus,
HOMEHKJIaTypa v (pu3ruecKue
CBOICTBA

9205f201b73e?backUrl=%2F04%2F10

86

XUMHUYECKUE CBOWCTBA
anmu(aTHIeCKUX aMHHOB

87

88

89

90

91

AHWIIMH: CTPOCHUE aHWJIMHA,
0COOEHHOCTH XMMHUYECKUX
CBOMCTB aHUJIMHA

CriocoObl nostyyeHust u
IpUMEHEeHHE alupaTHYECKUX
aMHHOB

AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEepus,
buznuecKkue CBOMCTRA.
OtnenbHbIE PEACTABUTENH 0L
aMUHOKHCIIOT

XHUMHYECKHE CBOMCTBA
aMHUHOKMCIIOT, UX
OMOJIOTHYECKOE 3HAUYEHUE
amuHokucioT. CUHTE3 U
TUIPOJIN3 TIENTUI0B
benku xak npupoHbie
MOJIUMEPBI; CTPYKTYPBI
OeIKOB

https://lesson.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10

92

XUMHYECKHE CBOWCTBA
0O€eJIKOB

93

A3zoTcoaepikaiue



https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
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TCTCPOUHKIINICCKUC
COCAMHECHUS. HYKJ'IGI/IHOBBIG
KHCJIOTBI: COCTaB, CTPOCHUEC U
OuoJioruyeckas POJIb

94

[IpaxTuueckas padora Ne 4.
Pemenne

9KCTIICPUMEHTAIIbHBIX 3a7a4
1o TeMe "A3oTcoaeprKalime
OpraHU4YeCKUe COCTUHEHUS"

95

[IpakTrueckas padora Ne 5.
Pemenne
SKCTIICPUMEHTAIIBHBIX 3a7a4
o TeMme "Pacro3HaBaHue
OpPTraHUYECKUX COETUHEHUM"

96

KonTposnbHas padbota no teme
"A3oTcoaepkaiiue
OpraHUYecKHe coequHEeHus"

97

OCHOBHBIE TTOHATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUN U METOBI UX
CHHTE3a —IIOJIMMEPU3AIUS U
MOJIUKOHICHCALTHS

98

ITnacTmaccel. YTuansanus u
nepepadoTKa MiIacTUuKa.
DnacToMepbl: HaTypallbHbIN
CUHTETHYCCKHE KAYIYKH.
Pesuna

99

KoHnTtponbhas pabota B
paMKax MpoOMEKYyTOUHOM




aTTeCcraluu.

100

AHann3 KOHTPOJbHOM
paboThL.

BonoxkHa: HaTypanbHBbIE,
UCKYCCTBEHHBIE,
cuHrernyeckue. [lonumepst
CIEIIMAJIBHOTO Ha3HAYEHUs

-https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10

101

[IpakTrueckas padora Ne 6.
Pemenne
IKCIIEPUMEHTAIBHBIX 3314
1o Teme "Pacro3HaBaHue
IUIACTMAacC 1 BOJOKOH"

https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10

102

O6o006menne u
CHCTEMaTH3aIHs U3YYEHHOTO
Marepuaia 1o TeMe
"BbICOKOMOJIEK YIS PHbBIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

102



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

AtoM. CocTaB aTOMHBIX
saep. XUMUYECKUI
3eMeHT. 30Tonkl

CTpOGHI/Ie QJICKTPOHHBIX
000JI0UEK aToOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanms
XUMHYECKHX 3JIEMEHTOB (S-,
p-, d-, f-omemenThI)
Pacnipenenenue 35eKTpoHOB
M0 aTOMHBIM OPOUTAIISIM

https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-
14c¢3ba78050a?backUrl=%2F04%2F10

ONeKTpOHHBIE
KOH(UTypal aToMOB
AJIEMEHTOB B OCHOBHOM H
BO30YXIEHHOM COCTOSTHUH.
ONEeKTPOHHBIE
KOH(UTypaIy HOHOB.
DNeKTpOOTPULIATEIBHOCTD

Bxonnas koHTponbHAs paboTa.

AHali3 KOHTPOJIBHOMN
paboThI.
[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema

https://lesson.edu.ru/lesson/45b81dac-

acba-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

XUMHUYECKUX dJIEMEHTOR /1.
W. Menneneena, cBsI3b C
COBPEMEHHOI Teopueit
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB
XHMHYECKHUX 3JICMEHTOB M
00pa3yeMbIX UMH MTPOCTHIX
H CJIO’KHBIX BEIIECTB IO
rpymiaM 1 nepuoiam

Cucremaruzanus u
000011IeHNE 3HAHUH I10 TEME

https://lesson.edu.ru/lesson/45b81dac-

acba-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10

10

Bunn xXuMu4ecKkou CBSI3H.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBS3U.
Bonoponnas cBs3b.
MexMonexkynsapHbie
B3aMMO/JICHCTBUS

https://lesson.edu.ru/lesson/45b81dac-

acba-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10

11

BaneHTHOCTE M BaJIEHTHBIE
BO3MOKHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJ C UX
F€OMETPUUYECKUM
CTPOECHHUEM

https://lesson.edu.ru/lesson/45b81dac-

acba-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10

12

[IpencraBnenus o
KOMIIJICKCHBIX
COEJMHEHMAX: COCTaB U
HOMEHKJIaTypa

13

BeniecTBa MoJieKyIsIpHOTO



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

Y HEMOJIEKYJIIPHOTO
cTpoeHus. Tumbl
KPUCTATTNYECKUX PELIECTOK
1 CBOICTBA BEIIECTB

14

[TonsTHE O IUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUIOUJIHBIX pacTBOpax

https://lesson.edu.ru/lesson/45b81dac-
acha-440e-99e3-
14c¢3ba78050a?backUrl=%2F04%2F10

15

HctrHHBIE pacTBOPHI:
HACBIIICHHBIC U
HEHACBIIICHHBIE,
PacTBOPUMOCT.
Kpucrannoruaparsl

16

17

18

19

CriocoObl BbIpaKEHUS
KOHIICHTPAILlMU PACTBOPOB

Pemenue 3amau ¢
HCIIOIB30BaHUEM TOHATHH
""MaccoBas J0JIs
pacTBOPEHHOTO BEIIECTBA',
"MoJsIpHast KOHIIEHTparus'"
Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHWYECKUX BEIIECTB
CucremMarusamnus u
000011IeHEe 3HAHUH 110 TEME

https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10

20

KonTponbhas pabota no
temaM "CTpoeHue aToma.
[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHUX AJIEMEHTOB /.



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

H. Menneneena",
"CTpoeHue BeliecTBa.
MHoroo6pasue BeniecTs"

21

22

Knaccudpukanus
XMMHYECKUX PEAKIUH B
HEOPraHUYECKOU U
OpraHUYEeCKON XUMHUH.
3aKOH COXpaHEHUS MaCChI
BEIIIECTB; 3aKOH COXPAaHECHUS
Y MPEBPAILCHUS SHEPTUU
MIPU XUMHYECKUX PEAKIIHIX

MounuTtopunronas pabora

10 CTaHAAPTU3UPOBAHHBIM
KHM.

https://lesson.edu.ru/lesson/45b81dac-

acba-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10

23

24

25

AHanmm3 MOHUTOPUHI OBOM
paboTHI.

TennoBoil s ekt
XUMHYECKON PEaKIIHH.
Beruucnenus no
YPaBHEHUSIM XUMHUYECKHUX
peakuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSM

CKopoCTbh XMMHUECKON

peakuuu, e€ 3aBUCUMOCTh
OT pa3IMYHBIX (GAaKTOPOB.
Karanms u katanuzatopsl

T'omorenHbie u
TFETEPOTrCHHBIE PEAKLINHU

https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

26

27

[TpakTuyeckas padora Ne |
o teme "Bnusinue
pa3nuyHbIX (PAaKTOPOB Ha
CKOpPOCTh XUMHUYECKOI
peakuun"

Oo6parumsbie 1 HEOOpaTUMBIE
peakuuu. XuMH4YecKoe
paBHOBeCHE

https://lesson.edu.ru/lesson/45b81dac-

acha-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10

28

[IpakTuueckas padora Ne 2
1o teMe "Bnusiue
pa3nu4HbBIX (PAaKTOPOB HA
MOJIO)KEHUE XUMHUECKOTO
paBHOBecHus"

29

DNeKTpOoNUTHYECKas
mucconmanysa. CUIbHBIE U
cl1a0bl€ AIIEKTPOJINTHI.
CreneHs AuCCOIMAIIMN

https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-
14c¢3ba78050a?backUrl=%2F04%2F10

30

HNonHoe npousBeneHne
BoJbI. Cpefia BOAHBIX
pactBOopoB. Bogopoaubrit
nokazatensb (pH) pactBopa

31

32

I'mpponus cosneli. Peakum,
MPOTEKAIOIINE B PACTBOPAX
AJIEKTPOJIUTOB
[TpakTuueckas padora Ne 3
1o TeMe "XuMudeckue
peaKkIu B pacTBOpax
AJIEKTPOIUTOB"

33

OKUCIIUTEBLHO-

https://lesson.edu.ru/lesson/45b81dac-
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BOCCTAaHOBHTEJIbHBIE
peakuuu. Baxueiimme
OKHCJIUTENH U
BOCCTAHOBUTEH

acha-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10

34

MetoJ1 37EKTPOHHOTO
(3J1€KTOHHO-HOHHOTO)
Oananca

35

36

DNEeKTPOJIN3 PaCTBOPOB U
pacIiyiaBoB BEIIECTB

Pemenue 3amau Pa3IMIHbIX
THUIIOB

37

Pemenne 3amau pa3inu4HbIX
TUIIOB

38

39

40

41

CucreMarTusanus "

00001IIeHNEe 3HAHUA 10 TEME

"Xumunyeckue peakuuu"

KonTponbHas pabota mo
TeMe "XUMUYECKUE
peaxkuun"

ITonoxeHnre HEMETAIOB B
[Tepuoanueckoit cucreme
XAMHYECKHX dJIeMEHTOB /I,
H. Menneneena u
0COOEHHOCTH CTPOCHHUS UX
aToMoB. Ou3NUECKHe
CBOMCTBAa HEMETAJIJIOB

AnnoTrponus HEMETAJIOB
(Ha mpuMepe KUCI0poa,

https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-
14c¢3ba78050a?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/45b81dac-

acba-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10
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cepsl, pocdopa u yriiepoaa)

42

43

44

45

46

47

Bonopona: nonyuenue,
¢buznvecKre 1 XUMHUECKUE
cBoycTBa. [ mapuael

I"ajmoreHsl: HaX0XKICHHE B
MIPUPO/IE, CIIOCOOBI
noJytydeHus, Gpuznueckue u
XUMHYECKHE CBOMCTBA

["ajloreHoBOIOPOIBI.
Baxwneimue
KHCJIOPOJICOACPIKAIITIE
COEIMHEHHS TaJ0reHOB
JlabopaTopHbie
MIPOMBIIIIJIEHHBIE CTIOCOOBI
MOJTYYEHUS TAJIOT€HOB.
[IpuMeHeHue ranoreHoB u
HUX COeIUHEHUM

ITpakTuyeckas padora Ne 4.
Pemenne
AKCIIEPUMEHTANBHBIX 3a7a4
o teme "T"anorens"

Kucnopon: nabopatopusie u
MIPOMBIIIJICHHBIE CITOCOOBI
NOJTy4eHus1, PU3NUECKue 1
XUMUYECKHE CBOUCTBA.
O3on. [Ipumenenue
KHCJIOPO/a U 030HA

https://lesson.edu.ru/lesson/45b81dac-

acba-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10

48

Oxkcubl ¥ TEPOKCUIBI
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49

Pemenune 3amau pa3inu4HbIX
TUIIOB

50

Cepa: Haxo0XJIeHUE B
MIPUPOJIC, CIIOCOOBI
NoJy4YeHus1, PU3NIECKUE U
XMMHYECKHE CBOMCTBA

https://lesson.edu.ru/lesson/45b81dac-
acha-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10

51

52

CepoBonopon, cyabhuabl
Kucnoponconepxkariue
COCIMHCHHUS CEPBHI.
Oco0EeHHOCTH CBOMCTB
CEPHOM KUCITOTHI

53

[IpaxTuueckas padora Ne 5.

Pemenue
SKCIEPUMEHTAIIbHBIX 3a7a4
o teme "Cepa u eé
coeauHeHus"

54

55

A30T: Hax0XKJICHUE B
MIPUPOJIE, CIIOCOOBI
MOJTyYCHHUsI, PU3NUCCKUC U
XHUMUYECKHE CBOWCTRA.
AMMUAK, HUTPUIBI

MounuTtopunronas pabora

M0 CTaHJAPTU3UPOBAHHBIM
KHWM (1o Be160py EI'D)

https://lesson.edu.ru/lesson/45b81dac-

acba-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10

56

AHanmm3 MOHUTOPUHTOBOM
paboTHI.
Kucnopoaconepxarue
COCIMHCHHS a30Ta.
OCOoOEHHOCTH CBOICTB
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a30THOM KHCIOTHI
[IpuMeHeHnue a3ora u ero
COCTUHEHUN. A30THEIE
ynoOpeHus

57

dochop: HaAXOKICHHE B
MIPUPOJIC, CIIOCOOBI
MOJTyYCHUSI, PU3UICCKUC U
XHUMUYECKHE CBOWCTBA.
dochuast u hochun

https://lesson.edu.ru/lesson/45b81dac-

acba-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10

58

Oxcunst hocdopa,
dbocdopconepxaniue
kucnotel. Comu GochopHoi
KHUCJIOTBI

59

[Ipumenenue docdopa u
€ro COeIMHEHU.
®dochopuble y1oOpeHus

60

ITpakTuyeckas padora Ne 6.
Pemenne
HKCIIEPUMEHTATBHBIX 337a4
o Teme "A3zot u pochop u
WX COCIMHEHHUS"

https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10

61

VYraepoa: HaXOXKIEHHE B
MIPUPO/IE, ATTOTPOITHBIC
Moaupukanm; GuandecKue
1 XUMHYECKHEe CBOMCTBA,
MIPUMEHEHHE

https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-
14c¢3ba78050a?backUrl=%2F04%2F10

62

Oxcun yranepona(ll), oxcun
yraepona(lV), yronsHas
KHUCJI0Ta U €€ COJIU
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Pemenune 3amau pa3inu4HbIX

63

TUIIOB

KpemHuuii: HaxoxaeHUE B

HpUDOIE, CITOCOBH! https://lesson.edu.ru/lesson/45b81dac-
64 PHPOAE, acha-440e-99e3-

HOTyeHUs, GU3MIECKHC 1 14¢3ba78050a2backUrl=%2F04%2F10

XUMHYECKHE CBOMCTBA

Oxcup kpemuus(1V),
65 KpEeMHUEBasi KUCIIOTa,

CYJTHKATBI

[Ipumenenre KpeMHUS U ero https://lesson.edu.ru/lesson/45b81dac-
66 coenuHennii. CTEKII0, ero acha-440e-99e3-

MOJIyYeHHUE, BUAbI CTEKIIA 14c3ba78050a?backUrl=%2F04%2F10
67 Pemenue 3ana4 pa3nu4HbIX

THUTIOB

CucremaTtuzanus u https://lesson.edu.ru/lesson/45b81dac-
68 00001IIeHIEe 3HAHMI 11O TeMe acba-440e-99e3-

"Hemeramsr" 14c3ba78050a?backUrl=%2F04%2F10
69 KonTponbnas pabota mo

teme "Hemeramibr"

AHanu3 pe3yabTaToB
70 KOHTPOJILHOM paboTHl,

KOPPEKIHSI OIIHOOK

[Tonoxxenne MeTaJIOB B

IIepnonnueckoi cucreme

HMIICCKIX SICMCHTOR https://lesson.edu.ru/lesson/45b81dac-
71 ' acba-440e-99e3-

Oco6eHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0UEK
aTOMOB METaJUIOB

14c3ba78050a?backUrl=%2F04%2F10
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72

Oo6mue puznueckue
CBOWCTBAa METAJLJIOB.
[TpumMeHeHre METaIOB B
OBITY M TEXHHUKE

73

74

CrnaBbl METaJIOB.
Kopposus merannos

Pemenne 3amau pa3inu4HbIX
TUIIOB

ttps://lesson.edu.ru/lesson/45b81dac-
acha-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10

75

DNEeKTPOXUMHUYECCKUN P
HaIlpsKEHUH METaJIOB.
OO0m1ue crmoco0bl
MOJTYYEHUST METAJIJIOB

ttps://lesson.edu.ru/lesson/45b81dac-
acha-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10

76

77

OO1m1ast XxapakTepUCTHKA
MeTaisioB |A-rpymnmbl
[Tepuonnueckoit CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB.
Harpuit n xanuii:
nojry4eHue, pusnueckue u
XMMHYECKHE CBOICTBA,
IIPUMEHEHHE ITPOCTHIX
BELIECTB U UX COCAUHEHUN

OO6m1ast XxapakTepucTruKa
MmetauioB ||A-rpymnmbr
[Teproandeckoit cUCTEMBI
XUMHYECKHUX DJIEMEHTOB.
Marnuii 1 KaiabIui:
noydeHue, Gu3ndecKue u

https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-
14c¢3ba78050a?backUrl=%2F04%2F10
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XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COeTUHEHUN

78

79

JKEctkocTh BOJIBI M CIIOCOOBI
€€ yCTpaHEHHUs

AJIFOMUHMI: TTOJTy4YEHHE,
¢bu3nyeckre 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHUE
AmdorepHbIe CBOWCTBA
OKCHJIa U TUJIPOKCH]IA
QITIOMHUHMS,
T'MJIPOKCOKOMILIEKCHI
QIFOMUHUS, UX IPUMEHEHHE

80

81

82

83

Bcepoccuiickue
MPOBEPOYHBIE PAOOTHI

Amnamus BIIP.
Pemrenue 3amau pa3an4HbIX
THIIOB

ITpakTuyeckas padora Ne 7.
Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4
1o Teme "MeTasuibl TJIaBHBIX
noArpymm”

OO1m1ast XxapaKTepUCTHKA
METAJUIOB MMOOOYHBIX
noxrpymi (b-rpymm)
[Tepuonuueckoit CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB

https://lesson.edu.ru/lesson/45b81dac-

acba-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10

84

duznueckue 1 XUMHUYECKHE

https://lesson.edu.ru/lesson/45b81dac-
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CBOMCTBA XpOMa U €ro
COCIUHEHHI, NX
MIPUMEHCHHE

acha-440e-99e3-

14c3ba78050a?backUrl=%2F04%2F10

85

Baxwueiinine coeTuHECHHS
Maprasua. [Ilepmanranar
Kallisl, €r0 OKMCIUTEIbHEIC
CBOMCTBa

86

d)mnqecxne U XUMHUYCCKUEC
CBOMCTBA Ke€JIe3a U €T0
coenuHenuil. [lonyuenue u
MIPUMEHEHHUE CILJIABOB
Kelesa

https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-
14c¢3ba78050a?backUrl=%2F04%2F10

87

du3nyecKkne U XUMHUUICCKHUE
CBOMCTBA MEIH U €€
COEJIMHEHMH, UX
MPUMEHEHUE

88

du3znyeckne 1 XUMHUUECKHUE
CBOMCTBA ITMHKA U €T0
COEJIMHEHUH, UX
MPUMEHEHHUE.

' apOKCOKOMILIEKCHI ITMHKA

89

[IpakTuueckast padorta Ne 8.
Pemenne
AKCIIEPUMEHTAIBHBIX 3a7a4
o Teme "Merasuibl
MOOOYHBIX MOArpyH"

https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-
14c¢3ba78050a?backUrl=%2F04%2F10

90

Pemenue 3amayd pa3nnyHbIX
THUIIOB

91

O06006111EHE U
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cucreMatrmni3anuia
M3y4E€HHOTO MaTepHuasa 1o
TeMme "Metamib!"

KonTponbnas pabora no

https://lesson.edu.ru/lesson/45b81dac-

92 ™M " acba-440e-99e3-

feme TMeTaIRt 14c30a78050a?backUrl=%2F04%2F10

AHanu3 pe3yabTaToB
93 KOHTPOJIbHOW PaboTHI,

KOPPEKIIHSI OIMO0K

Pons xumun B O6€CH€‘-I€HI/II/I

YCTOMYHMBOTO Pa3BUTHUSA https://lesson.edu.ru/lesson/45b81dac-
94 yenoBeuecTa. [lonsrue o acba-440e-99e3-

Hay4YHBIX METOAAX 14c3ba78050a?backUrl=%2F04%2F10

WCCIIETOBaHMS BEIIECTB

Hay4nsle mpuHIUIIBL

oprann3aivii XUMHYE€CKOTO

DOM3BOICTEA https://lesson.edu.ru/lesson/45b81dac-
95 Hp ACTBA. 5 acha-440e-99e3-

POMPBHILICHHRIC CHOCOBET 14¢3ba78050a?backUrl=062F04%62F 10

MOJTyYeHUs] BaKHEUIITUX

BEIIECTB

XHUMUYECKOE 3arpsi3HEHUE https://lesson.edu.ru/lesson/45b81dac-
96 OKpY’KaroIel CpeJIbl U ero acba-440e-99e3-

MOCJICACTBUA 14c3ba78050a?backUrl=%2F04%2F10

XUMHS 1 3710pOBbE https://lesson.edu.ru/lesson/45b81dac-
97 genoBeka. JlekapcTBEeHHBIE acha-440e-99e3-

cpencTBa 14c3ba78050a?backUrl=%2F04%2F10

Xumus numu. Poiabs xumMun
98 B 00ecIrieueHn MAIIEBOMI

0€30I1aCHOCTH.
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KocmeTnueckue u
naphroMepHbIC CPEICTBA.
BritoBasg xumus

99

KonrponsHas pabora B
paMKax MpOMEKYTOYHOU
aTTeCTallUU.

100

AHaNM3 KOHTPOJbHOU
paboTHLI.

XuMHs B CTPOUTEIIBCTBE.
Baxneiimne cTpouTenbHbIE
1 KOHCTPYKLIMOHHbIE
MaTepuabl

101

102

XuUMHS B CENBCKOM
xo3siicTBe. OpraHuyecKkue u
MUHEpaJIbHbIE y100peHus

Cucremaruzanys u
000011IeHNE 3HAHUH 110
KypCy OOIIei XUMHH.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mox penaxiueii Jlyauna B.B., OG1iecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocsenieHue»

« Xumus, 11 xknacc/ Epemun B.B., Ky3pmenko H.E., Jlpo3noB A.A., JIynun
B.B.; nox penakuueit Jlynuna B.B., O01iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo

«HpOCBGIHeHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Pabouas terpans. 10 kinacc. ABropsi: ['apa H.H., AxmetroB M.A.

- Terpaap nns npaktuyeckux padot. 10 xknace. ABtopsl: I'apa H.H., 3yeBa
M.B.

- 3amaunuk no xumuu. 10-11 knacc. ABropsi: Ky3nenosa H.E., JIeBkun A.H.

- Meroanueckoe nmocodwue. 11 kmacc. ABropsl: AxmetoB M.A., 'apa H.H.

PaGouas terpaan. 10 xknacc. ABtopsr: ['apa H.H., AxmetoB M.A.
- Terpaaw nns mpaktuyeckux padot. 10 xknacc. Aptopsr: ['apa H.H., 3yeBa

M.B.



- 3agaunuk o xumuu. 10-11 kmacc. ABropsl: Ky3nenosa H.E., Jleskun A.H.

- Metonnueckoe nocodue. 11 knacc. ABropel: AxmetoB M.A., I'apa H.H.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Poccuiickas anexTponHas mKkodia. - https://resh.edu.ru/

2. "Anmxumuk" - http:/alhimik.ru

3. KypHuan «Xumus u sxu3Hb»i0 - https://hij.ru/

4. [TombopHa nuTepatypsl o xumuuto - http://c-books.narod.ru/

5. Kypnan " 1 cenrsops" - https://1sept.ru/

6. Mudoypok - https://iu.ru/video-lessons

7. COOpHMK cTaTel O XUMUYECKUX IJIEMEHTAX, WILTIOCTPUPOBAHHBIN

OINMHMCaHUEM IKCIIEpUMEHTOB. -http://www.periodictable.ru
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