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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepasbHOrO 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 cTtaHgapre 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
®enepanuu Ha niepuo 10 2025 roma» (Pacnopsbkenue IlpaButensctBa 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 mnpeaMera, peanuszyeMoe B ycIoBUAX —AuBPepeHIMpPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3anusax npodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

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 TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHHE TIPEJCTaBICHUS O IIENAX, COJACpXKaHUHU, OOIed cTpaTreruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHHUs Y4eOHOro MaTepHalia, KOJMYECTBEHHBIX UM KAaYECTBEHHBIX €Tr0
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 XUMUH:



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 paclpelie]ieHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYEeMOTo
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIed U 3a/lay U3y4YeHUsl MpeaMeTa
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,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUUM Ha YPOBHE OCHOBHOIO OOIIETo
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPEeNeNsThCs B COOTBETCTBUM C HANpaBJIEHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYOJNEHHOTO U3Y4YEHMs] HANpaBlIeH Ha peaJu3aluio
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 M3yueHHE TMpeaMeTa «XUMHs» 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 OpraHU3aIUAX MPOoPEeCCHOHATBEHOTO 00pa3oBanus. Hapsmy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHUS OOydaromuxcs, Ha (pOpMHpPOBAHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIIIYOJIEHHOTO H3yYEHHS
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 paznuuusax 0a30BOro M yriryoJIEHHOTO
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 TEOPETHYECKOE JONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHHUH Ha OCHOBE PACIIMPEHUS U YIIIyOJeHUS
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAamMuKH. M3ydeHue mnepuogmyeckoro 3akoHa u llepmoamueckoi
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
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 BOMIPOcaM 00 3JEKTPOHHBIX 3(PdeKTax,
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 [OMOJIHEHUH K oOmel 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
U3y4YeHUU IMpeAMeTa B JIaHHOM Cllydyae akKIeHT OyneT cieilaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3alud  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 OPraHWYECKHUX BEUICCTB CIY)KaT OCHOBOM I W3Y4YCHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3ydYeHHEe MpenMera «XHUMHs» Ha YriIyOJI€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pelenue
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 W €€ Beaylled poiid B OOECHedyeHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHus, B (HOPMUPOBAHUU
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
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHAaAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M MPOOJEM COBPEMEHHON XUMHH, JJIsi OOBSICHECHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJCTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBSI3aHHON C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

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

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIeJU U 33/1a4H, 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 OOYYEHHIO W T[I03HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHMIO U HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoOBaHNEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

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

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

Teopuss cTpoeHMsT oOpraHudeckux coenuHeHuit 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,
ckenetHass. M3omepus. Buuabl H30MEpUM: 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 coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX 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.

Ankanbl. ['omonoruueckuil psj ankaHoB, oOmias ¢popMyina, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmysna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoAIKaHOB. CrocoObl MOMyYeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankensl. ['oMosiornueckuil psii ajJkeHoB, oOmas Gopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AalKeHOB, SpP*-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAUHEHUS, 3aMEIIECHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, NOJuUMepu3aund U okucieHus. [IpaBmiio MapKOBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanmvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XMMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. I[lonumepusanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHUCTOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIEBYIO
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
CTpO€HUE MOJieKylbl OeH3oma. dusmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJIUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytaeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



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

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHA. B3auMoOJenCcTBUE TUTAIOTEHAIIKAHOB C MArHUEM WM LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M WX IPEBpalICHUIL:
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 okcuzaa cepedpa(l)), kadecTBeHHOEe 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 YIIIEBOJOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJTHOATOMHBIX CHHUPTOB. BoIopoaHbIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [leiicTBUE 3TaHOIA U METaHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKLMHU 3aMEUICHUS, B3aUMOJICHCTBHE C OPraHU4EeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOTrO spa. duszmdeckue cBoicTBa PeHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Ob!I osryueHus: U npuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHYECKHME  CBOICTBAa  aJIbJErMJAOB U  KETOHOB:  pPEaKUUU
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 HoMeHKIaTypa. Dusndeckue cBONCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

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

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakTepucTuka yriaeBoaoB. Knaccudukarus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HaxoxAeHHE B npupoje. PoTOCHUHTES.
XHWMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. llpuMmeHeHue TIIIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOIyYyeHHe >PHUpPOB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIHMPTa 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)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHWwIMHA. B3auMHoe BIusHUE TPyl aTOMOB B MOJeKyJie aHWInHA. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anvdarnueckux aMuHOB. llonydeHue aHWIWHA U3
HUTPOOEH30Ia.

AmuHOkuCOTE.. HOoMeHknaTypa u nzoMepusi. OTaenpHble IPEICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3W4Yeckue CBOMCTBA  AMHHOKHUCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. IlepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalus OEeNKOB NPH HArpeBaHUM, LIBETHBIE
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJISIpHAs



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

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

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

[Tonumepsl CIELHUAIBHOTO Ha3HAYECHUs (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS 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, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJIM BBIXOJA MPOAYKTA PEAKLIHH OT TEOPETUUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU 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, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpPOTPO(HBIA THUIl MUTAHUS, OpPOKECHHE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XUMHUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor 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. JHEPIrusl U IJMHA CBs3U. [1osIpHOCTH, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJIEKYJAPHOTO  CTpOEHHs.  THmbl
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsT KOHIIEHTpanusi. HaceieHHbie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
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 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['omoreHHbI€ U reTeporeHHbie peakiuu. Katanus u kaTaan3aTopsl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W UX MPEBpAILCHUI:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW pEaklMu U TOJIOKEHUE XUMUUYECKOTO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHUS HEMETALIOB (Ha MpUMEPE KHUCIOPOaa, CEpPhI,
dbocdopa u yranepona).

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

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBogopoabl. BaxkHeHIne KUCIOPOACOAEpKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. @u3nyeckue U XMMUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOJA U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xumudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepbui(1V), oxcun
ceprl(VI). CepHucrass u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTU CBOICTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBAa. AMMHMaK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHenune azora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

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

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yronbHas kucimota u e€
COJM. AKTHBUPOBaHHBIA yroisb, aacopOuus. dymnepensl, rpadeH, yriaepoHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHne KpeMHus U ero coeAnHeHuil. CTeKII0, €ro NoJay4yeHne, BUbI CTEKIIA.

[Tonoxenne metamioB 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  HampspkeHud  MetawioB.  OOIue  crnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX deMeHToB. Hatpuil u kanuii: mnomydyeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapakrepuctuka metaioB [IA-rpynmer Ilepuomudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHUE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB M HX COCIUHEHUM.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



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

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuansl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U quXpoMaTthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxmneiimme coeaunenuss wMapranua(ll), wmapranmna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duzryeckne U XMMHUYECKHE CBOICTBA jKeJe3a U ero coenuHeHuil. OKCHpbl,
ruapokcuisl U conu xeneza(ll) u xenesa(Ill). [Toayuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

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

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

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKEJIe3a C PacTBOPAMM KHCIIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenns», «Cepa u e€ coeguHeHUs», «A30T U (pochop U UX COCTUHEHMSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUIIBI OpraHu3alii XUMHYECKOTO PON3BOACTBA. [I[poMBbIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CpPedbl M €ro IMOCIEACTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



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

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XUMHUS B CEILCKOM X03icTBe. OpraHndeckre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JaHO B BHJE pPACTBOpPA C OIPEICIEHHOU
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
HEOpraHU4ecKol XUMUM B 11 Kjacce oCyIIecTBISIETCA YEPE3 MCIIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, Kjaccu(uKaius, MepuogIuIHOCTh, HAOIIO/ICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBa, WJCATbHBIN Tra3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

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

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

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



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKON T'PaXTAHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH 1€ U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOEHUSA TMpeaMeTa «XHUMHUSD» OTPaKarOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY 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 TOJYYEHHUU U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC 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  y4eOHO-HCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIAacca, 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 WHIMBHUIYaJbHOM 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 BONPOCOB PAlMOHAILHOTO MPUPOI0TI0JIH30BAHMS;

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

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON 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:

MHUPOBO33pPEHUS, 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 OKPYXKAlOIeM MHUPE KaK O €IUHCTBE MPUPOJbI 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
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJANIUX 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 MO3HAHUIO, 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
IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(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);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBbIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

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

HCIOJIb30BaTh TMPU OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
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-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

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



peakuuu — MpHU pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUUECKUX 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 MO3HAHUS BEUIECTB U XUMHUYECKHX
pEeaKUunii;

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

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEA0BAHNS,
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
METOJIOB [TO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

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

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

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

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

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

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B XO0€ Auajlora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIPH BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl 10 XUMUU Ha YIriyOJI&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHUSI Kypca «OpraHuueckas XUMHS
OTpaXXaroT:

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



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, s-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTajied, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHas (TeoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCIIOPOJ- M a30TCOJAEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUEC 3HAHUS, JISKAIHE B OCHOBE
MOHUMAHUS MIPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIax (MHAYKTUBHBIM U Me30MEpHBIN 3 dekTsl, opuentantsl | u Il pona);
(baKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEePabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TIPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TMOCPEJICTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HoMeHknatype (IUPAC) u npuBOIUTH TPUBHAIbHBIC HAa3BAHUS NI OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKA/IMECHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJACTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEIKOB, yTJIeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKJAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUI OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIUSHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE onepamuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUCCKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

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

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSATENIbHO IJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOJCHUEM MPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABaTh OINMACHOCTb TOKCUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTaHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJlOBEeKa, a TaKkxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBAJIGHTHAs, WOHHAs, MeETa/NIMYecKasi, BOJOPOJIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINHA, XUMUUECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXKHEHUIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTABY, XUMHUYECKUE PEAKIIUHU IO PA3IMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUi;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB IEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30OYXKIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUAPOKCOKOMIUIEKCOB IUHKA U aJTIOMUHHS ),



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO0 PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue Hay4yHble MPUHIMIB XUMHUYECKUX TMPOU3BOJICTB; 11€7I1eC000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
AKCHEPUMEHT (PEabHbIN U MBICIICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Js BEIIECTBA B PacTBOPE» U «MOJISIpHAs KOHIICHTPAIUs»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEeHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT W IIEIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJIYKTa pEaKIMu; OOBbEMHBIX OTHOIIECHUIN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbIO HWHIUKATOPOB, W3yYCHUE BIUSHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh I€Jb HUCCJICJAOBAHMS, TPEJACTABIATH B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOJIO/IATh MPaBUJIa TIOJIb30BAHUS XUMHUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbsI, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

chOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIISTh lE€JICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Pa3nen 1. Teopernueckue 0OCHOBBI OPraHHYeCKOH XUMHHU
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHS OpraHu4YecKux coenuHeHuit A. M 11 bubamorexa LOK
' P P A S https://m.edso0.ru/7f413368
bytneposa
Hroro no pazgeny 11
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 8 bubnnoreka [JOK
' LUKJIOAJTKAHbBI https://m.eds00.ru/7f413368
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 17 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/7f413368
bu6mmoreka [JOK
2.3 A 11
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edsoo.ru/7f413368
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 7 bubnnoreka [JOK
' nepepaboTKa https://m.eds00.ru/7f413368
bu6mmoreka [IOK
2.5 r 7 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.edsoo.ru/7f413368
Hroro 1o pasneny 50
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
3.1 . @ 14 1
Criupret. denon https://m.eds00.ru/7f413368
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KapOonunbHble coeAMHEHUS: ambIETHIbI 1

bubmuoreka [JOK
3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 24 https://m.edsoo.ru/7f413368
a¢upsl. XKupbl
bubmuoreka [JOK
. 12
33 YTIeBOTE! https://m.eds00.ru/7f413368
Hroro mo pazneny 50
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 15 https://lesson.edu.ru/04/08
Hroro no pazgeny 15
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
51 BricokoMonekynsipHbIe COSIMHEHHS 6 ]P?tlffsﬂlljl(:a :;I)(r?eljfj).i 104/08
Hroro no pasneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 132
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHUX 12
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 17 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 25 1 3
Hroro no pazgeny 54
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemertaiuisl 37 1 3
2.2 MerTanisl 29 2
Hroro mo pazueny 66
Pa3zngen 3. Xumus u :Ku3HL
31 MeTtonabl TO3HAHUS B XUMUH. XUMHUA U 12
KM3HB
Hroro no pazneny 12
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne
n/n Tema ypoka Bcero Konrpoarmpie  Mpaxrueckue fl[:yrt?eﬂnﬂ ng[?a[:():a:fenbﬂme
padoThbI padoTbI pecypenI
[IpenMer 1 3HaYE€HHE OPraHUYECKOM
XUMUH, IPEICTABICHUE O 1 bubnuoreka [IOK
MHOT000pa3uu OPraHNIECKUX https://lesson.edu.ru/04/08
COCTMHEHUN
[TpenMeT 1 3HAUEHUE OPTAHUYECKOM
XUMUH, [IPEICTABICHUE O 1 bubnnoreka [JOK
MHOT000pa3uu OPraHUIECKUX https://lesson.edu.ru/04/08
COCIMHEHU N
MECTO U pOJIb XUMHUH B CUCTEME HAYK O 1 bubnnoreka [JOK
npupoJe https://lesson.edu.ru/04/08
DNEKTPOHHOE CTPOEHUE aToMa
yriaeposaa (0OCHOBHOE U BO30OYKIEHHOE 1 bubnnoreka [JOK
COCTOsIHMS ). BaJIeHTHBIE BO3MOYKHOCTH https://lesson.edu.ru/04/08
aToMa yriepoJa
XuMHYeckas CBSI3b B OpraHU4eCKHX
coeMUHEHNIX. MexXaHu3MEbl 1 bu6mmoreka [IOK
00pa3oBaHUs KOBAJICHTHOU CBsI3H, https://lesson.edu.ru/04/08
CHocoOBI pa3phiBa CBsA3EH
Teopust cTpoeHHsI OpraHU4EeCKUX 1 bubnuorexa [IOK
coequnennit A. M. bytneposa https://lesson.edu.ru/04/08
Buasl uzomepun: cTpykTypHas, 1
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MPOCTPAHCTBEHHAS. DIEKTPOHHbBIE
3(¢EeKTH B MOJIEKYJIaX OPraHUIECKUX
COCIMHEHUN

[IpencraBnenue o knaccupukanuu u

8 B IATVDA bubmuorexa [JOK
CHCTEMATIHCCRAT HOMEHICTATYP https://lesson.edu.ru/04/08
(IUPAC) oprannyeckux BeIECTB

9 Knaccudukanus peakiuii B bubnunoreka [HOK
OpraHUYEeCKON XUMUHU https://lesson.edu.ru/04/08

10 KJaccuuKanus peakiui B bubnuorexa [JOK
OpPraHNUYeCKON XUMHH https://lesson.edu.ru/04/08

1 bu6mmoreka [IOK
FEOMETPI MOJICKY I https://lesson.edu.ru/04/08
AJKaHBI: TOMOJIOTHYECKHH psifl, 001ast

12 dbopMyna, HOMEHKIIATypa 1 U30MepHs, bubnuorexa [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://lesson.edu.ru/04/08
CTPOEHHE MOJIEKYII

13 CucreMmarusanus 1 0000IeHNEe 3HAHUN bu6mmoreka [IOK
10 TEME https://lesson.edu.ru/04/08

14 du3nyecKre 1 XMMUUYECKHue CBOMCTBA bubmuorexa [JOK
AJIKaHOB https://lesson.edu.ru/04/08
HaxoxxneHne ankaHoB B IPUPOJIE.

15 C 6H . l;hf If . bubnuotexa [JOK

HOCODBI TOTYACHIA 1 HPHMEHEHHC https://lesson.edu.ru/04/08

AIKaHOB

16 pelIeHne 3aa4-Ha BBIBOJ bubmumoreka [IOK
MOJIEKYJISIPHON (HOpMYJIBI https://lesson.edu.ru/04/08

oajkaHbl: o0mas $ho a,

Hticroasmicarisi: oas hopuyxr bub6nuorexa [IOK

17 HOMEHKJIaTypa U U30Mepus,

O0COOEHHOCTH CTPOCHHUS U XUMHUYECKHUX

https://lesson.edu.ru/04/08
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CBOWCTB, CITOCOOBI MOJTyYEHHS U
pUMEHEHHE

18 Ak eHelIe bubmuoreka [JOK
HBI, IPUMCH
IIUKIIO , TIp https://lesson.edu.ru/04/08
Pemenne pacy€THbIX 3a1a4 HA
oTpeieNieHue MOJICKYIIPHOU (DOPMYITBI
19 OpPraHUYECKOT0 BEILIECTBA 10 MACCOBBIM bubnmoreka [JOK
JIOJIIM aTOMOB DJIEMEHTOB, BXOAAIINX B https://lesson.edu.ru/04/08
ero coctaB. CucremMaTu3anus u
000011IeHrEe 3HAHU I10 TEME
AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
OpMyJia, HOMEHKJIATypa, 3JICKTPOHHOE
20 Bopay P SeHIe P bu6mmoreka [IOK
T
1 IPOCTPAHCTBEHHOC CTP https://lesson.edu.ru/04/08
Monekynn. CTpyKTypHasi ¥ IUC-TPaHC-
HU30MEpHs aJIKCHOB
91 ®dU3NYECKUEe U CBOMCTBA AJIKCHOB. bu6mmorexa [IOK
[IpaBuiio MapkoBHUKOBa https://lesson.edu.ru/04/08
22 €CKHE CBOWMCTBA AJIKEHOB bubmmorexa LOK
HMHUYECKHE CBOWCTB
x https://lesson.edu.ru/04/08
93 CrocoObI Moy4YeHus: U IpUMEHEHNE bubnnoreka [JOK
AJIKEHOB https://lesson.edu.ru/04/08
24 5 bubmuorexa [JOK
B
CHOCOOBL TOIYHCHHA ATKEHO https://lesson.edu.ru/04/08
25 ana exenme o bubnmoreka [JOK
3a/1a4- BbIBEACHU MY
DEIIEHHE 33/l s pMy https://lesson.edu.ru/04/08
[TpakTrueckas padora Ne 1 mo Teme
" P P bubnuorexa [IOK
26 [Tony4yenne 3TUICHA M H3YYEHHUE €T0

CBOMCTB"

https://lesson.edu.ru/04/08
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Pemenne pacy€THbIX 3a1a4 HA

27 i & bubnmoreka [JOK
ONPEHCIICHHE MOJCKYIAPHOH QOPMYITHL https://lesson.edu.ru/04/08
OpPraHMYECKOTO BEIIeCTBA
AJnKaaueHsl: CONpsKEHHBIE,

28 JIRANICHEI: COTIPA bubmumorexa [IOK
YSQIMPOBATIHLIC, KyMyIMPOBATHLIC. https://lesson.edu.ru/04/08
Oco0eHHOCTH JIEKTPOHHOI'O CTPOEHUS

29 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnunoreka [HOK
JTUCHOB https://lesson.edu.ru/04/08

30 CriocoObl nostyyeHus 1 IpUMEHEHNE bubnnorexa [HOK
AJIKauEHOB https://lesson.edu.ru/04/08

31 bu6mmoreka [IOK
Ky https://lesson.edu.ru/04/08

30 bu6mmoreka [IOK
pestHd https://lesson.edu.ru/04/08
AJIKUHBI: TOMOJIOTHYECKUA psifi, oOmias

33 bopmyna, HOMEHKIATypa, JEKTPOHHOE bubnnoreka [JOK
U TIPOCTPAHCTBEHHOE CTPOEHUE https://lesson.edu.ru/04/08
MOJIeKYJ, (hu3uyecKre CBOcTBa

34 x N bu6mmoreka [IOK

VIMITICCIHE CBOCTEA ATICHHOD https://lesson.edu.ru/04/08

35 KauecTBeHHbIE peaklini Ha TPOMHYIO bubnuotexa [JOK
CBA3b https://lesson.edu.ru/04/08

36 CnocoObI MoTy4YeHus: U IPUMEHEHNE bubnuotexa [JOK
AJKAHOB https://lesson.edu.ru/04/08
Pemenue 3anau: pacy€rsl o bubnuorexa [IOK

37 .

YPaBHEHUIO XUMHYECKOU PEAKIIUN https://lesson.edu.ru/04/08

38 ApEeHBI: TOMOJIOTHYECKUH psifl, o011as bubnnorexa [JOK

dopmyna, HOMEHKIATypa. DIEKTPOHHOE

https://lesson.edu.ru/04/08
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U IIPOCTPAaHCTBEHHOE CTPOEHUE
MOJIEKYJ O€H30J1a U TOIYyO0JIa, UX
buznyeckue cBoiicTa

XUMHUYECKUE CBOMCTBA apPEHOB: bubnunoreka [HOK

39
pEaKLHUU 3aMEILCHUS https://lesson.edu.ru/04/08
XHUMHYECKUE CBOMCTBA aPEHOB:

40 €aKLHU IPUCOETUHEHUS, OKHCIICHUE bubmmorexa [IOK
peartiiu up A ’ https://lesson.edu.ru/04/08
rOMOJIOTOB OeH3071a
Oco0eHHOCTH XUMHUYECKUX CBOWMCTB bubnuorexa [JOK

41
cTUpoJia https://lesson.edu.ru/04/08
Pemenne pac4€THbIX 3a/1a4 HA

42 orpeesieHue MOJICKYIIIPHOU (HOPMYITBI bubmorexa LHOK

p yap pMY https://lesson.edu.ru/04/08
OpPraHUYECKOTO BEIIeCTBA
Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnnoreka [JOK

43
apeHOB https://lesson.edu.ru/04/08

44 I'enernueckas CBsA3b MEKIY bubnuotexa [JOK
pa3IMYHBIMU KJIaCCaMU yII€BOAOPOI0OB https://lesson.edu.ru/04/08
Pacu€tel Mo ypaBHEHUSIM XUMHUECKUAX

45 eaknuii. CucrtemaTu3amus u bubmorexa LHOK
DCAKHHH. 8 H https://lesson.edu.ru/04/08
0000111eHIE 3HAHUI 110 TeMe

46 - bu6mmorexa [IOK

p https://lesson.edu.ru/04/08
bu6mmorexa [IOK

47 i u3 KM
PEIICHIE YHPDKHCHHIN 13 https://lesson.edu.ru/04/08

48 [Tpuponnsriii ra3. [lonmyTHble HEPTSIHBIE bubnnorexka [JOK
rasbl https://lesson.edu.ru/04/08

49 KaMeHHBIH yroib 1 NpoyKThl €ro bub6nuorexa [IOK

nepepadboTKu

https://lesson.edu.ru/04/08
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bubmuorexa [JOK

>0 HEQTAHBIC rasel https://lesson.edu.ru/04/08
bu6mmoreka [IOK
°1 HegTe https://lesson.edu.ru/04/08
Hedtb 1 criocoOs! e€ nmepepaboTKHy.
52 [IpumMeHeHue MpoIyKTOB MepepadboTKH bubmorexa LHOK
https://lesson.edu.ru/04/08
He(TH
53 I'eneTuyeckas cBsSI3b MEXKIY bubnmoreka [JOK
pPa3IMYHBIMU KJIacCaMU yTJI€BOJOPOIOB https://lesson.edu.ru/04/08
54 9KOJIOTHUYECKHE TIPOOIIEMBI, CBSI3aHHBIE bubnnoreka [JOK
¢ He(ThIO https://lesson.edu.ru/04/08
["anoreHonpon3BOAHBIE
55 YIJIEBOIOPOIOB: ANEKTPOHHOE bubnnoreka [JOK
CTPOEHUE; PEAKLUH 3aMEILICHUS https://lesson.edu.ru/04/08
rajioreHa
JlelicTBue mien04Yel Ha
56 raJIOT€HIIPONU3BO/IHBIE. bubnuoreka [IOK
B3auMopaelicTBue qUragoreHajJkaHoB C https://lesson.edu.ru/04/08
MarHueM U IUHKOM
57 MPUMEHEHUE TalOTeHITPOU3BOTHBIX bubmmorexa [IOK
https://lesson.edu.ru/04/08
58 Cucremaru3zanus 1 000011eHne 3HAaHUN bubnnoreka [JOK
no pazzaeny "YrneBoaopoas!" https://lesson.edu.ru/04/08
59 peleHue 3aay - HaXoKJIeHue GopMyI bubmmorexa LIOK
https://lesson.edu.ru/04/08
. bubnmoreka [JOK
60 petuenie ynpazuennuit s KM https://lesson.edu.ru/04/08
61 pemeHue ynpaxsaenuil uz KUM bubnuorexa [IOK
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KontponbHast pabora o Teme bubmumoreka [IOK
62
"Yraesogopoer" https://lesson.edu.ru/04/08
63 CPaBHUTEJbHAS XapPAKTEPUCTHUKA bubnunoreka [HOK
YIJIEBOAOPOIOB https://lesson.edu.ru/04/08
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUH psif, oOmiast popmya,
64 CTPOCHHE MOJIEK JII) H30MeE I/I;I(b Y bubmoreia LOK
P Yo DY, https://lesson.edu.ru/04/08
HOMEHKJIaTypa, Kiaccuuxamnms,
¢du3nveckre CBOMCTBA
65 peleHue 3a7a4 Ha HaX0XKJICHUE bubnnoreka [JOK
dbopmyn https://lesson.edu.ru/04/08
66 XUMHUYECKUE CBOMCTBA MPEAETbHBIX bubnuorexa [JOK
OJHOATOMHBIX CIIUPTOB https://lesson.edu.ru/04/08
67 TJIMICPHH bubmuoreka [JOK
p https://lesson.edu.ru/04/08
68 CnocoObI Moy4YeHus: ¥ IpUMEHEHNE bubnmnorexa [JOK
OJHOATOMHBIX CIIUPTOB https://lesson.edu.ru/04/08
[TpocTsie a3¢upbl: HOMEHKIIATypa U
69 H3[Z)Me ust (£C§6€HHOCTI/I (bmzzecmlx " Bubmmorexa LIOK
pHa, . https://lesson.edu.ru/04/08
XUMHUYECKHX CBOWCTB
MHoOroaToMHBbIE CITUPTHI:
70 STUJICHTJIMKOJIb U TJIULEPUH, UX bubmorexa LHOK
HepHH, . https://lesson.edu.ru/04/08
dbusznyecKkre 1 XUMUIECKHE CBONCTBA
7 CnocoOsI oTy4YeHus ¥ TPUMEHEHNE bubnuorexa [JOK
MHOI'0aTOMHBIX CIIUPTOB https://lesson.edu.ru/04/08
b K
72 STUJICHTIIUKOITb nommorexa O

https://lesson.edu.ru/04/08
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bubmuorexa [JOK

73 €HEHUE W 3HAUYCHUE CITUPTOB
1P P https://lesson.edu.ru/04/08
@DeHOJI: CTPOCHHUE MOJICKYJIbI,
74 (l)I/ISI/I‘IeCI;FIfC CBOMCTBa T}(,)KCI/I‘IHOCTB bubmmorexa [IOK
’ https://lesson.edu.ru/04/08
denona
bubmuoreka [JOK
75 X €CKHUe CBOIA e
MMIHECKHE CBOHCTBA (peHoNa https://lesson.edu.ru/04/08
76 CriocoO0bI MOTy4eHUs U IPUMEHEHUE bubnmoreka [JOK
deHona https://lesson.edu.ru/04/08
[TpakTudeckas padora Ne 2. Pemenue
77 3KI:JH€ I/IMGHTaJIIlHI)IX 3a7a4 1o TeMe bubmmorexa [IOK
P | 8 https://lesson.edu.ru/04/08
"CrupThl U HEHOIBI
78 CucremaTtu3zanus u 0000IIeHHE 3HAHUN bubnnoreka [JOK
10 TEME https://lesson.edu.ru/04/08
Anbaeruibl ¥ KeTOHBI: SJIEKTPOHHOE
79 CTpoeHHE KapOOHUILHOU TPYIIIIbL; bubnuotexa [JOK
TOMOJIOTHUECKHE PsI/IbI, 001Iast https://lesson.edu.ru/04/08
dbopMmyna, n3oMepusi U HOMEHKIIaTypa
80 Anbaeruipl ¥ KeTOHBI: GU3HUYECKUE bu6mmorexa [IOK
CBOMCTBA; peaKlUu IIPUCOCIUHEHNUS https://lesson.edu.ru/04/08
81 Peaknuu okuciieHNs 1 KaUeCTBEHHBIC bubmuorexa [JOK
PEAKLIHH JIbJAECTHIOB U KETOHOB https://lesson.edu.ru/04/08
82 CnocoObI MoTy4eHus anbAeTHI0B U bubnnoreka [JOK
KETOHOB https://lesson.edu.ru/04/08
OZIHOOCHOBHBIE MPEIETbHBIC
83 I(Eil OOHOBBIC KI/ICJII())T)II:I 0COOEHHOCTH bubmmorexa LIOK
p ’ https://lesson.edu.ru/04/08
CTPOEHHS X MOJIEKYII
84 N3omepus u HOMEHKIIaTypa bubmuotexa [JOK



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

KapOOHOBBIX KUCIIOT, HX (PH3UYECKUE
CBOICTBa

https://lesson.edu.ru/04/08

XUMHUYECKUE CBOMCTBA MPEIEIbHbBIX

bu6mmoreka [IOK

85
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://lesson.edu.ru/04/08
OcoOEHHOCTH CBOMCTB MYPaBbHHOM
86 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX bubmorexa LOK
’ P P https://lesson.edu.ru/04/08
KHUCJIOT
Oco0EHHOCTH CBOWMCTB: HEMPEIETbHBIX
1 apOMaTHYECKHX KapOOHOBBIX,
87 HKapOOHOBBIX, THAPOKCUKAPOOHOBBIX bubmorexa LOK
Fviap > TP P https://lesson.edu.ru/04/08
KuCIIOT. [IpencraBuTeny BHICIIMX
KapOOHOBBIX KUCIIOT
88 [TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX bubnuorexa [JOK
KHUCJIOT https://lesson.edu.ru/04/08
89 COJIM ITPOU3BOIHBIX KHCIIOT bubmorexa [IOK
p https://lesson.edu.ru/04/08
CrniocoObl 1osty4eHus U IpUMeHEeHue bubnnoreka [JOK
90
KapOOHOBBIX KHUCIIOT https://lesson.edu.ru/04/08
CrnosxHble 3(DUpBI: TOMOJIOTHUECKUN
91 ST, 001Iast GopMyIra, U30Mepus 1 bubmmorexa [IOK
P, OB pMyTa, P https://lesson.edu.ru/04/08
HOMECHKJIATypa
92 HeTpeIeNbHBIX KapOOHOBBIE KUCIOTHI bubmorexa LHOK
pest P https://lesson.edu.ru/04/08
93 du3nuecKue 1 XMMHUECKHE CBOMCTBA bubnmoreka [JOK
3¢upoB https://lesson.edu.ru/04/08
bubmuorexa [JOK
9
MPUMEHEHNE SQHPOB https://lesson.edu.ru/04/08
95 Pemenue pacu€THbIX 3a1a4: 110 bub6nuorexa [IOK
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YpaBHEHUIO XUMHUUECKOU peaKklnu, Ha
orpezesieHue MOJIEKYIIpHONH (HOpMYIIbI
OpPraHWYECKOI0 BelleCTBa

https://lesson.edu.ru/04/08

[IpakTuueckas padora Ne 3. Pemenue
SKCIICPUMCHTAJILHBIX 3a/la4d 110 TCMC

bubmuoreka [JOK

96
"KapOoHoBbie KUCIOTHI. CIOXKHBIE https://lesson.edu.ru/04/08
a¢uper"

97 XKupsr: crpoenue, puznvecKue u bubnuoreka [IOK
XUMHUYECKHE CBOICTBA (TUAPOIIN3) https://lesson.edu.ru/04/08
Oco0eHHOCTH CBOICTB JKHUPOB,

98 COJIEpXKAIINX OCTATKH HEMPEISTbHBIX bubmorexa LOK

Aepam Dot https://lesson.edu.ru/04/08
JKUPHBIX KHCIIOT. JKUPBI B IPUPOIC
MpL1a Kak COJTM BBICIIUX KapOOHOBBIX

99 KHUCJIOT, X MOIOIIIEE ACHCTBHE. bu6mmoreka [IOK
[ToHsATHE O CHHTETUUECKUX MOIOILIUX https://lesson.edu.ru/04/08
cpenctBax (CMC)

I'eneTnueckas CBSA3b YIIEBOJIOPOIOB U
100 KHCJIOPOJICO/IepKa IZ)I; 0 FaHI/Il:‘){eCKI/IX bubmorexa LHOK
POACOACpIa P https://lesson.edu.ru/04/08
BEIIIECTB

101 Pacuérbl o ypaBHEHUSIM XUMHUYECKUX bubnuoreka [IOK
peaKkuuit https://lesson.edu.ru/04/08

102 Cuctemaru3zanusi 1 0000ITICHUE 3HAHUIA bubmuorexa [JOK
10 TEME https://lesson.edu.ru/04/08
OO0m1as XxapakKTepUCTHKA YTIJIEBOJIOB U

103 KJIaCCI/I(bI/III:a I/I}Ip JIEBO i (MoHO-, TH- bubmmorexa LIOK

A YT A  Jl https://lesson.edu.ru/04/08
Y TIOJTCaXapy/ibl)
104 Momnocaxapusl: Gu3MUECKHE CBOMCTBA bubmuotexa [JOK

Y HaXOXJEHUE B IPUPOJIE

https://lesson.edu.ru/04/08
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[IpuMeHeHue roKo36l, €€ 3HaUYeHue B

bubmuoreka [JOK

105
JKU3HENIEITEIIbHOCTH OpraHu3Ma https://lesson.edu.ru/04/08
rcaxapu/Ibl: caxapo3a, MaJlbTo3a U
106 faKTosap I?axonc ellzne B IIPUPOJC U bubmmorexa [IOK
) A PHpO https://lesson.edu.ru/04/08
MIPUMEHEHHE JUCAXAPUJIOB
IToaucaxapuabl: CTpocHUE
107 Mak OMOJ'II;KI[J'I (bnznqecm/le u bubmorexa LIOK
p Y s https://lesson.edu.ru/04/08
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
bubmuorexa [JOK
108
Kpaxmal https://lesson.edu.ru/04/08
bubmuorexa [JOK
1
09 HesoI03a https://lesson.edu.ru/04/08
bubmuorexa [JOK
11 IT
0 OHSITHE 00 MCKYCCTBECHHBIX BOJIOKHAX https://lesson.edu.ru/04/08
Pemenne pacdyeTHBIX 3a7a4 Ha
111 orpe CJ'ICII;I/IG oI BI)IXi a MPOAYyKTa bubmmorexa [IOK
pedl a la TIPOALYIC https://lesson.edu.ru/04/08
pPEaKIUU OT TEOPETUICSCKH BO3ZMOKHOTO
CuctemaTtu3zanus 1 0000IIeHUE 3HAHUI bubmuorexa [JOK
112
10 paszeiny https://lesson.edu.ru/04/08
KonurpomsHas pabora mo teMe
113 "KI/ICJI':I)O 0CO, I; JKalue OpraHudecKue bubmmorexa LOK
PO "H prratt p https://lesson.edu.ru/04/08
COCAUHEHHUS
AMUHBIL: KTacCU(PUKAIIHS, CTPOCHUE
114 MOJIEKYJI, oOmiast hopmyia, u30Mepust bubmmorexa LIOK
ya, obm PMYIa, ]vo ’ https://lesson.edu.ru/04/08
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA
115 XUMHUYECKUEe CBOMCTBA amn(aTUIECKUX bubnmoreka [JOK
aMHHOB https://lesson.edu.ru/04/08
116 pemenue 3anad u3 KM bub6nuorexa [IOK
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AHUJIMH: CTPOEHNE aHWIINHA,

https://lesson.edu.ru/04/08

117 oe MYECKUX CBOMCTB bubmorexa LIOK
OCODEHHOCTH XM https://lesson.edu.ru/04/08
aHWJIMHA

118 CriocoObI nostyueHust 1 IpUMEHEHNE bubnuoreka [IOK
anr(paTHIeCKuX aMUHOB https://lesson.edu.ru/04/08
AMUHOKHUCIIOTHI: HOMEHKJIATypa u

119 n3oMepus, ((U3NIECKUe CBOMCTBA. bubnunoreka [HOK
OtnenbHBIC IPEACTABUTEIH 0L https://lesson.edu.ru/04/08
AMUHOKHCIIOT
XUMHYEeCKUE CBOWCTBA aMUHOKHCIIOT,

120 uX OMOJIOTUYECKOE 3HAUCHUE bubnuorexa [IOK
aMUHOKHUCIIOT. CUHTE3 U THIPOJIU3 https://lesson.edu.ru/04/08
NEeNTH/I0B
benky kak npupoHbIE TOJIMMEDHI; bubnuorexa [JOK

121 ]

CTPYKTYpBI O€JIKOB https://lesson.edu.ru/04/08

122 X HicTBa OEIKOB bubmorexa LHOK

KHE CB
VIMITICCIHE CBOHC © https://lesson.edu.ru/04/08
123 & BEIBOJ hopMyT bu6mmoreka [IOK
HUE 3a7a4 H
PHICHHE 3aa O GOPMY https://lesson.edu.ru/04/08
A3oTcozeprKalie reTepouKINIecKue
coenMHeHUs. HyKIIeMHOBBIE KUCIIOTHI: bubnnoreka [JOK

124 ]
COCTaB, CTPOEHHUE U OHoNoTHYecKas https://lesson.edu.ru/04/08
poib
[IpakTuueckas padora Ne 4. Perenue

125 DKCIIEPUMEHTAIIBHBIX 33/a4 10 TEME bubnnorexka [JOK

"A3oTcoaeprKale opraHu4ecKue
coeuHeHus"

https://lesson.edu.ru/04/08
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[IpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3314 [0 TeMe

bubmuoreka [JOK

126 1
"Pacno3HaBaHue OpraHuYeCKuX https://lesson.edu.ru/04/08
coeMHeHuin"
KontponbHast pabora o Teme
127 "A30TcoepKalue OpraHnyecKue 1 bubmmorexa [IOK
P " P https://lesson.edu.ru/04/08
COEIMHEHUS
OCHOBHBIE TOHSTHSI XUMHUH
128 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U 1 bubnuoreka [IOK
METO/Ibl UX CUHTE3a —IIOJUMEPHU3ALIUS https://lesson.edu.ru/04/08
Y TIOJIMKOH/IEHCAUs
129 [Lmactmaccel. Y tunuzanus u 1 bubmuorexa [JOK
nepepadoTKa MIacTuKa https://lesson.edu.ru/04/08
130 DnacToMepbl: HaTypaJIbHbBIN 1 bubnnorexa [HOK
CHUHTETUYECKHE Kayuyku. Pe3una https://lesson.edu.ru/04/08
BosnokHa: HaTypasbHBIE,
131 HCKYCCTBEHHBIE, CHHTETUYECKHUE 1 bubmorexa LHOK
Y ’ ] https://lesson.edu.ru/04/08
[Tonumepsl cienuanbHOrO Ha3HAYEHUS
[IpakTuueckas pabora Ne 6. Pemenue
132 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1 bubmmorexa [IOK
" P 8 " https://lesson.edu.ru/04/08
PacnioznaBanue mactMacc 1 BOJIOKOH
OBUIEE KOJIMYECTBO YACOB I10 132

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [JOK
Xumuyeckui aneMent. M30Tomnbl https://lesson.edu.ru/04/08
CrtpoeHue 3J1eKTPOHHBIX 000JI04EK bubnnorexa [HOK
2 1
aTOMOB, KBAaHTOBEIC YHCJIa https://lesson.edu.ru/04/08
3 Knaccugukanus XuMHYeCKuX 2JIEMEHTOB 1 bubnuoreka [IOK
(s-, p-, d-, f-omemenTshI) https://lesson.edu.ru/04/08
4 JIAHTAaHOMABI ¥ AKTUHOU I 1 bubmorexa [IOK
s A https://lesson.edu.ru/04/08
5 Pacnipenenenue 351€KTpOHOB 11O 1 bubnnoreka [JOK
aTOMHBIM OpOUTaAISIM https://lesson.edu.ru/04/08
6 elIeHUE YIIPAXXHEHUI- CTPOCHUE aToMa 1 bubmorexa LHOK
P yrp P https://lesson.edu.ru/04/08
DJIEKTPOHHBIE KOH(PUTYpallui aTOMOB
7 3neMeII{)TOB B OCHOI;II){OI\?; I1io36 €HHOM 1 bubmorexa LHOK
YA https://lesson.edu.ru/04/08
COCTOSTHUM
8 CTPOEHHE aTOMOB TTOOOYHBIX TIOATPYIIIT 1 bubmorexa LHOK
P APy https://lesson.edu.ru/04/08
9 DJEeKTPOHHBIE KOH(PUTypaluy HOHOB. 1 bubnnoreka [JOK
DNEeKTpOOTPULIATETbHOCTh https://lesson.edu.ru/04/08
[Tepuonuueckuii 3aKOH U
bu6mmoreka [IOK
10 [Tepuoanueckas cucreMa XUMHYECKUX 1

anemenToB 1. 1. MenaeneeBa, CBA3b C

https://lesson.edu.ru/04/08
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COBPEMEHHOM TEOpHUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHUX JIEMEHTOB U 00pa3yeMbIX

bu6mmoreka [IOK

1 HMMH IIPOCTBIX U CI0KHBIX BELIECTB I10 https://lesson.edu.ru/04/08
rpynmnaM u nepuoaam

12 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK
10 TEME https://lesson.edu.ru/04/08
Bunnl xumuueckoii cBsa3u. MexaHu3MEbl

13 00pa30BaHMs KOBAJIGHTHOW CBS3H. bubnuorexa [JOK
Bonoponnas cBa3p. MexmolieKysipHbie https://lesson.edu.ru/04/08
B3aUMOJCHCTBUS

14 METaJUTMYECKS CBS3h bubmorexa LOK

https://lesson.edu.ru/04/08

BasieHTHOCTB 1 BaJICHTHBIC

15 BO3MOKHOCTH aTOMOB. CBsI3b bubnuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://lesson.edu.ru/04/08
F€OMETPUYECKUM CTPOCHUEM

16 [IpencraBneHus 0 KOMIUIEKCHBIX bu6mmorexa [IOK
COCIMHEHMX: COCTaB U HOMEHKIIaTypa https://lesson.edu.ru/04/08
BemectBa MonekyaspHOro u

17 HEMOJICKYJISIPHOTO CTpOeHUS. THIIbI bubnmnoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://lesson.edu.ru/04/08
BEIIIECTB

18 3aBHCHMOCTD THIIA PEIIETKH OT BHJIa bubnuorexa [IOK
CBSI3U https://lesson.edu.ru/04/08
[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.

bu6mmoreka [IOK
19 [IpeacraBnenune o0 KOIIOUTHBIX

pacTBopax

https://lesson.edu.ru/04/08
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HUctunnnie PacCTBOPBI: HACBIIICHHBIC U

bubmuoreka [JOK

20 HEHACHIIIICHHBIC, PACTBOPUMOCTb. https://lesson.edu.ru/04/08
Kpucrannoruapatsl
21 pellIeHne 3a1a4 He KPUCTAJUIOTMIpaThl bubmorexa LIOK
https://lesson.edu.ru/04/08
99 CriocoObI BEIpaKEHUST KOHIICHTPAITUU bubnmoreka [JOK
pacTBOpOB https://lesson.edu.ru/04/08
Pemenue 3a1a4 ¢ ucnosib30BaHuEM
23 MOHATHUH "MaccoBas J10J1s1 paCTBOPEHHOTO bubmmorexa LIOK
won " https://lesson.edu.ru/04/08
BewiecTna', "MoJsipHas KOHLEHTpaLus
bubmuorexa [JOK
24 petmrettite saat 3 KM https://lesson.edu.ru/04/08
o5 Knaccudukanus u HoMeHKIaTypa bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB https://lesson.edu.ru/04/08
26 Cuctemaru3zanus 1 00001IeHNe 3HAaHUI bubnnorexa [HOK
10 TEME https://lesson.edu.ru/04/08
KonTponbHas padoTa no temam
"Crpoenue atoma. [lepuoanueckuii
97 3akoH u [lepuoandeckas cucrema bubnuotexa [JOK
XUMHUYECKUX d1eMeHTOB [[. U. https://lesson.edu.ru/04/08
Menpneneesa", "CrpoeHue BeniecTna.
Mnoroo0Opasue BermiecTs"
Knaccudukanms XumMuaeckux peakiuii B
HEOPraHW4YECKOW U OPraHNYECKON
78 XUMHH. 3aKOH COXPaHEHMSI MACCHI bubnnorexka [JOK

BCIICCTB, 3aKOH COXpAaHCHUA U
MpEeBpalICHUA DHCPIUU TPU XUMHUYCCKUX
peaKknuiax

https://lesson.edu.ru/04/08



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

bubmuorexa [JOK

29 3IM
A https://lesson.edu.ru/04/08
30 TennoBsie 3 eKThl XUMUYECKUX bubnmoreka [JOK
peakuuii. TepMoxuMu4eckre ypaBHEHUs https://lesson.edu.ru/04/08
31 EIICHHE 3a71a4 Ha TEPMOXUMHIO bubmmorexa [IOK
P A P https://lesson.edu.ru/04/08
Brruncnenus mo ypaBHEHUSIM
32 XUMHUYECKHUX PEAKIIUN U buGnnorexa LIOK
p https://lesson.edu.ru/04/08
TEPMOXUMUYECKIM YPaBHEHHSIM
CKOpOCTh XMMHUYECKOH peakiuu, eé
33 3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB bubmmorexa LIOK
p POB- https://lesson.edu.ru/04/08
Karanms u xaranuzaropsl
34 XUMHUYECKOE paBHOBECHUE, 3HAYCHUE bubmmorexa [IOK
p ’ https://lesson.edu.ru/04/08
35 ['oMoTreHHBIC U TEeTePOreHHBIC PEAKITUN bubmorexa LOK
p peakh https://lesson.edu.ru/04/08
[IpakTuueckas padbora Ne 1 mo Teme
36 "BnusiHre pa3nuvHbIX (aKTOPOB Ha bubmmorexa LOK
P . P " https://lesson.edu.ru/04/08
CKOPOCTh XUMUYIECKOU PEAKITUU
OO6paTtumbie U HEOOPATUMBIE PEAKIIUU. bubnmnoreka [JOK
37
XHAMHYECKOE PAaBHOBECHE https://lesson.edu.ru/04/08
bu6mmoreka [JOK
38 Jle-11I
HPHIHIBHL JlemTHatTelne https://lesson.edu.ru/04/08
bubmuorexa [JOK
i u3 KM
39 PCHICHHE YIIPAXKHCHHIH 13 https://lesson.edu.ru/04/08
IIpakTuyeckas padora Ne 2 o Teme
" bubnuorexa [IOK
40 Bnusinue pa3nuyHbIx paKkTOpoB Ha

M0JIO)KEHHE XMMHYECKOTO paBHOBECHS"

https://lesson.edu.ru/04/08
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Honnoe npousseneHue Boasl. Cpena

41 BOJHBIX PacTBOPOB. Bomopo Hbiii bubmorexa LIOK
a p POB. BOAOPOA https://lesson.edu.ru/04/08
nokazatenb (pH) pactBopa
I'maponm3s coneit. Peakmum,
42 n ofelcafo 1€ B pacTBOpax bubmorexa LIOK
p m p P https://lesson.edu.ru/04/08
3JIEKTPOJIUTOB
[IpakTrueckas padota Ne 3 o Teme
43 "XUMHUUYECKHUE PEAKIIUHU B PACTBOPAX bubmorexa LIOK
F B P P https://lesson.edu.ru/04/08
3JIEKTPOJIUTOB
OKHUCIUTEHHO-BOCCTAHOBUTEILHEIE
44 eakIuy. BakxHeHIe OKUCIUTEIN U bubmmorexa LIOK
PCAKIUH. https://lesson.edu.ru/04/08
BOCCTAaHOBHUTEIN
45 MeTo/ 371eKTPOHHOTO (3JEKTOHHO- bubnuorexa [JOK
HMOHHOTO) OayaHca https://lesson.edu.ru/04/08
46 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnnoreka [JOK
BEIIECTB https://lesson.edu.ru/04/08
47 Pemrenue 3agad pa3iin4HbIX THIIOB bubmorexa [IOK
At p https://lesson.edu.ru/04/08
48 Pemrenne 3ama4 pa3IMYHbIX THIIOB bubmiorexa LOK
At p https://lesson.edu.ru/04/08
49 CucreMmaru3anus 1 00001IeHHE 3HAHUH bubmuorexa [JOK
o Teme "XuMudeckue peakiuu" https://lesson.edu.ru/04/08
50 KonrtponbHas pabora no Teme bubnuoreka [IOK
"Xumuueckue peakuuu" https://lesson.edu.ru/04/08
ITomo)xeHNEe HEMETAIIOB B
51 [Iepuoanueckoit cucreMe XUMUYECKUX bu6mmorexa [IOK

anemenToB 1. 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS UX aTOMOB.

https://lesson.edu.ru/04/08
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dusznyeckue cBoOiCTBAa HEMETAJJIOB

AmioTponus HeMeTasuioB (Ha puMepe

bu6mmoreka [IOK

52
KHCIIOpoJia, cephl, hocdopa u yrieposa) https://lesson.edu.ru/04/08
53 030H
54 Bogopon: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. ['uapuabl
["anmorensl: HaxXOXIEHHUE B IPUPOJE,
55 CIocoOBI MOJTyYeHUs, PU3nIecKue u bubmorexa LOK
i L https://lesson.edu.ru/04/08
XUMHYECKHE CBOMCTBA
l"anorenoBonopoabl. Baxkneiue
56 KHCJIOPOJICOACPIKAIINE COCTUHCHUS bubmorexa LOK
PONCOACPHATR A https://lesson.edu.ru/04/08
raJloreHoB
57 COJIM TAJIOTCHOB bubmorexa LHOK
https://lesson.edu.ru/04/08
JlabopatopHble 1 IPOMBIIILIICHHBIE
58 CIOCOOBI OJTYYEHUS TaTOI€HOB. bubnnoreka [JOK
IIpuMeHeHHE TaIOTeHOB U UX https://lesson.edu.ru/04/08
COCAMHEHUI
[IpakTnueckas padora Ne 4. Pemenue
59 AKCIIEPUMEHTATIbHBIX 33/1a4 0 TEME bubmmorexa LOK
" P | https://lesson.edu.ru/04/08
lManorenst
Kucnopon: nabopatopusie u
60 MIPOMBIIIJIEHHBIE CIIOCOOBI MOTYUYEeHMS, bubnnoreka [JOK
(bU3MYecKre U XUMHUYECKUE CBOMCTBRA. https://lesson.edu.ru/04/08
O30H. [IpuMeHeHue KUCI0poa U 030Ha
61 9KOJIOTUYECKHE MPOOIJIEMBI- 030HOBBIS bubnmoreka [JOK
JBIPBI https://lesson.edu.ru/04/08
62 Oxkcubl ¥ IEPOKCUBI bu6nmoreka [JOK



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/08
bubmuoreka [JOK

63 Pemrenne 3a1a4 pa3InyHbIX THIIOB
AT p https://lesson.edu.ru/04/08
Cepa: Hax0KJIEHHE B IPUPOJIE, CIIOCOOBI
64 HOJI'I) eHUS (1)I/ISI/I‘IGCKI/II)6 E XUMUYECKHE bubmmorexa [IOK
Y‘* ’ https://lesson.edu.ru/04/08
CBOICTBa
bubmuoreka [JOK
65 CepoBozopo, cyIb(uab
POBOZIOPOA, CyIbOUA https://lesson.edu.ru/04/08
Kucnopoacomepxamme coenuHeHus
66 CEpPEI gCO6eHHIz)CTI/I CBOMCTB CEpHOH bubmorexa [IOK
PbL. p https://lesson.edu.ru/04/08
KHUCIIOTBI
IIPOU3BOJICTBO CEPHON KHUCIIOTHI, bubnnorexa [HOK
67
9KOJIOTUYECKHE MPOOIIEMbI https://lesson.edu.ru/04/08
[IpakTuueckas pabora Ne 5. Pemenue
68 DKCIIEPUMEHTAIBHBIX 3a1a4 I10 TEME bubmmorexa [IOK
" P ) il https://lesson.edu.ru/04/08
Cepa u e€ coeTuHEeHUs
A30T: Hax0XXIE€HHE B IPUPOE, CIIOCOOBI
69 MIOJIy4EHUS (1)PI3PI‘ICCKI/IIDC E XUMHUYECKHE Bubmmorexa LIOK
Eﬂl ’ https://lesson.edu.ru/04/08
CBOMCTBa. AMMUAK, HUTPU/IBI
Kucnopoxaconepkamimue coe fHHEHUS
70 asora pOCO6GHIfOCTI/I CBOMCTB a30THOMU bubmorexa HOK
) https://lesson.edu.ru/04/08
KHCJIOTBI
71 KHUCJIOTHBIE JOXKIU bubmorexa HOK
AOKA https://lesson.edu.ru/04/08
7 [IpumeneHne a30Ta U €ro COCIMHEHUM. bu6mmorexa [IOK
A3oTHBIE ynoOpeHus https://lesson.edu.ru/04/08
73 ®docdop: HaxoXKIeHHE B IPUPOJE, bub6nuorexa [IOK

CHOCOOBI MOTyUYeHUs], PU3NYECKUE U

https://lesson.edu.ru/04/08
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XUMHYECKHEe cBOMcTBa. Docduabl u

dhochun

Oxcunst hocdopa, pochopconepxarime bubnunoreka [HOK

74 .
kucnoTel. Comu pochopHOI KUCTOTHI https://lesson.edu.ru/04/08

75 [Ipumenenue docdopa u ero bubmmoreka [JOK
coenunenuii. dochopHbie ynoOpeHus https://lesson.edu.ru/04/08
[Tpaktuyeckas padora Ne 6. Pemenue

bubmuorexa [JOK
76 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
https://lesson.edu.ru/04/08
"A3zot u pochop u ux coeruHeHU"
Yriepos: HaxoKIeHUE B PUPOJIC,

77 QIOTPOITHBIE MOIU(UKAIINH; bubnuorexa [JOK
(du3HUYeCcCKre U XUMHUYECKUE CBOWCTBRA, https://lesson.edu.ru/04/08
IIPUMEHECHHE
Oxcup yriaepoaa(ll), oxcu

78 e Iciy;(l\l;)) . (OJI)LHasI KfICJIOTa ueé bubmorexa LHOK
YIIEpOR 24 https://lesson.edu.ru/04/08
cou

79 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [IOK

A&P https://lesson.edu.ru/04/08
Kpemuuii: Haxox1eHue B mpupoe,
80 CI'II)OCO6I>I TOJT GHHI/ISI (pn3n§efmfe " bubmmorexa [IOK
yi L https://lesson.edu.ru/04/08
XUMHYECKHE CBOMCTBA

81 Oxcun kpemuausi(I1V), kpemuueBas bubmuorexa [JOK
KHCI0Ta, CUIIUKATHI https://lesson.edu.ru/04/08
[IpuMeHeHne KpeMHUS U €T0

82 coeguHennit. CTEKJI0, €ro moTydyeHue bubmorexa LHOK

8 ' ’ yi ’ https://lesson.edu.ru/04/08
BU/JIBI CTEKJIA
b K
83 Sop nomroreka 1O

https://lesson.edu.ru/04/08
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bubmuorexa [JOK

84 P
CLLICHHE 3A1aT PEIIMHHEIX THIIOB https://lesson.edu.ru/04/08
85 CucremaTu3zanus 1 00001IeHNE 3HAHUN bubnmoreka [JOK
o teme "Hemetamibr" https://lesson.edu.ru/04/08
86 KonrtponsHas pabora o Teme bubnuoreka [IOK
"Hemertasr" https://lesson.edu.ru/04/08
AHanu3 pe3yabTaToB KOHTPOJIBHON bubnunoreka [HOK
87
paboThI, KOPPEKITUS OMHNOOK https://lesson.edu.ru/04/08
[Tonoxxenue meramioB B [lepuoauyeckoit
88 CUCTEME XUMUYECKUX DIEMEHTOB. bubnuorexa [JOK
Oco0eHHOCTH CTPOESHUS SIEKTPOHHBIX https://lesson.edu.ru/04/08
000710Y€K aTOMOB METaJJIOB
OO0mue ¢puznyecKkrue CBOMCTBa METAIIIOB.
89 [IpuMeHeHne MeTalIoB B OBITY H bubmorexa LHOK
p y https://lesson.edu.ru/04/08
TEXHHUKE
bu6mmoreka [IOK
90 .K
Cnnasel MeTaiioB. Kopposust MeTanioB https://lesson.edu.ru/04/08
91 Pemenue 3aga4 pa3aMyHbBIX TUTIOB bubmorexa LHOK
s p https://lesson.edu.ru/04/08
DIIEKTPOXUMHUYCCKHUIN P HAITPSHKSHHUH
92 MeTaJ'ITJI':I)OB OO6mme CHOIZ:OI[6H H(I))n eHUsI bubmorexa LHOK
- ot yi https://lesson.edu.ru/04/08
METaJIIOB
bu6mmoreka [IOK
93
MEAE https://lesson.edu.ru/04/08
bu6mmorexa [IOK
94
HITHE https://lesson.edu.ru/04/08
95 —— bubmuorexa [JOK

https://lesson.edu.ru/04/08
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bubmuorexa [JOK

% MOTHOeH https://lesson.edu.ru/04/08
97 COBAILT bu6mmoreka [IOK
https://lesson.edu.ru/04/08
OO6m1as xapakTeprucTuka MeTayuioB IA-
rpynmnsbl [leproanueckoi cucTeMsl
98 XUMHYECKHUX AieMeHToB. HaTpuii u bubmuorexa [JOK
Kalluii: mony4deHue, pu3ndeckue u https://lesson.edu.ru/04/08
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN
O6mas xapakrepuctuka Mmetamion [1A-
rpynmnsl [lepuoanueckoil cucteMsl
99 XUMHUYECKUX JIEMEHTOB. Maruuii u bubmuorexa [JOK
KaJIbIMIA: TIOJy4YeHue, prusmueckue u https://lesson.edu.ru/04/08
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN
100 O1OTO bubmuorexa [JOK
https://lesson.edu.ru/04/08
101 JKEcTKOoCTh BOJEI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHECHUS https://lesson.edu.ru/04/08
102 AnroMUHUI: oydeHue, Gpuzndeckue u bubnuoreka [IOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://lesson.edu.ru/04/08
AMpoTepHbIe CBOMCTBA OKCHIA U
103 TUAPOKCHUIA aTIOMUHMS, bubnnorexka [JOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://lesson.edu.ru/04/08
MIPUMEHEHHE
104 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmorexa [IOK
https://lesson.edu.ru/04/08
105 [Tpaktrueckas padota Ne 7. Pemenue bu6mmoreka [IOK
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AKCIEPUMEHTAIIbHBIX 337124 110 TEME
"MeTauibl TJIaBHBIX oArpymnmn"

https://lesson.edu.ru/04/08

OO1mas xapakTepuCcTUKa METAJIOB
no6ouHbIX oarpymm (b-rpyrmm)

bu6mmoreka [IOK

106
[Teproanueckoit CUCTEMBI XUMHUYECKHUX https://lesson.edu.ru/04/08
DJIEMEHTOB
dusnyeckre 1 XUMHUECKHE CBOMCTBA
107 XpOMa U €ro COEIUHEHNM, UX bubmmorexa [IOK
p A ’ https://lesson.edu.ru/04/08
MIPUMCHCHUE
Baxneiimme coefMHEHUST MapTaHIia.
108 Ilepmanranar xauus, ero bubmmorexa LIOK
P > https://lesson.edu.ru/04/08
OKHUCIIUTENLHBIE CBOMCTBA
dusnueckue U XUMHUYECKHE CBOMCTBA
109 J)Keje3a ¥ ero coequuenuid. [lonyyeHue u bubnmorexa HOK
’ yd https://lesson.edu.ru/04/08
MIPUMEHEHHE CILJIAaBOB XKeje3a
110 DuU3NYECKUE U XUMUYECKUE CBOMCTBA bubnuotexa [JOK
MEJIH U €€ COeIMHEHU, X PUMEHEHUE https://lesson.edu.ru/04/08
dusnueckre 1 XUMUYECKHE CBOMCTBA
111 IIMHKA U €r0 COEAUHEHHUN, UX bu6mmoreka [JOK
IIpUMEHEHHE. | 1IPOKCOKOMIIEKCHI https://lesson.edu.ru/04/08
IIUHKA
112 pelIeHne 3a1a4 Ha KOMIUIEKCHBIE bubnuoreka [IOK
COCIMHECHMUS https://lesson.edu.ru/04/08
113 aM(pOTEepHOCTh [IUHKA, €r0 COSAMHEHHMA bubmmorexa LIOK
p ’ https://lesson.edu.ru/04/08
bubmuorexa [JOK
114 aM(pOTEPHOCTH AITIOMUHUS
Gotep https://lesson.edu.ru/04/08
115 IIpakTruyeckas pabora Ne 8. Pemenue bub6nuorexa [IOK
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SKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
"Mertasipl TOOOYHBIX TTOATPYIIT"

https://lesson.edu.ru/04/08

116 Pemrenue 3aiay pa3nuyHbIX TUIIOB buGnnorexa LIOK
https://lesson.edu.ru/04/08
. bubnmoreka [JOK
17 petuietie ynpairernit 3 KM https://lesson.edu.ru/04/08
O06o001IeH e U cHCTeMaTH3aIus
118 M3Y4EHHOI'0 MaTepuaa 1o TeMe bubmmorexa LIOK
https://lesson.edu.ru/04/08
"Metamib"
119 KonTponbhas padota no teme bubnuoreka [IOK
"Metaibt" https://lesson.edu.ru/04/08
120 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKITUS OIMNOOK https://lesson.edu.ru/04/08
Posb xumun B oOecrieueHun
121 YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA. bubnnorexa [HOK
ITonsATHE O HAYYHBIX METOAAX https://lesson.edu.ru/04/08
WCCIIETOBaHMS BEILIECTB
HaydHble MpUHITUITBI OpTaHU3AIAH
122 XUMHYECKOTO MPOU3BOICTBA. bu6mmorexa [IOK
[TpombliIeHHBIE CITOCOOBI MOTYYEHUS https://lesson.edu.ru/04/08
BKHEHIIINX BEIIECTB
123 MIPOU3BOJICTBO aMMHUaKa bubmmorexa [IOK
https://lesson.edu.ru/04/08
124 MIPOU3BOJICTBO a30THOM KUCIOTHI bubmmorexa [IOK
https://lesson.edu.ru/04/08
125 pelIeHre YKOJIOTHYECKUX 3aau bubnnorexa [IOK
https://lesson.edu.ru/04/08
126 XHUMHUYECKOE 3arpsiI3HEHNE OKPYKAIOIIEn bubnuorexa [IOK
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CpCAbl U €TO IMOCICACTBUA

https://lesson.edu.ru/04/08

XUMUA U 3J0POBbE YEJIOBEKA. bubnunoreka [HOK
127 1
JlekapcTBEHHBIE Cpe/ICTBA https://lesson.edu.ru/04/08
128 Xwumusa mimy. Poas XxumMun B 1 bubmuoreka [JOK
oOecrieueHny NUIIEBO 0€30IIaCHOCTH https://lesson.edu.ru/04/08
KocMmernueckne u napdroMepHbie bubnmoreka [JOK
129 1
cpeacTta. beiToBas xumMus https://lesson.edu.ru/04/08
XuMus B CTpOUTENIbCTBE. BaxkHelue
130 CTPOUTENBHBIE U KOHC HOHHBIE 1 bubnmorexa [IOK
p TPyKI https://lesson.edu.ru/04/08
MaTepuabl
XuMus B CEILCKOM XO3SICTBE.
131 Opra"nnyeckue U MUHepPaJIbHbIE 1 bubnmorexa [IOK
p p https://lesson.edu.ru/04/08
ynoopeHus
132 CucremaTu3ais 1 0000IICHUE 3HAHUT 1 bubnuorexa [JOK
110 TeME https://lesson.edu.ru/04/08
OBUIEE KOJIMYECTBO YACOB I10 132

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

» Xumus, 11 xnacc/ I'abpuensa O.C., OcrpoymoB WN.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

CaMT IIOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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